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THE ENGARELA, 


HARBOURS AND WATERWAYS IN 1903. 

THERE is not much to record with regard to progress 
made in the development .of harbours, docks, or 
inland navigation during the past year. There were onl 


seven Bills in the last session of Parliament relating to | 


harbours, docks, ports, and piers, as against an average of 
thirteen during the last ten years, and three Bills relating 
to canals. For the coming year notices have been given 
for seven Bills relating to harbours and none for canals. 

The most important Bill promoted during the last 
session was that for abandoning the site authorised for 
the Humber Commercial Dock at Grimsby in the session 
of 1901, and giving powers to construct instead a dock in 
the centre of the curve in the Humber at Immingham, 
about five miles above the Grimsby Docks, where there 
is a depth of from 30ft. to 40ft. at low water. This Bill 
came on in the House of Commons and was strongly 
opposed by the Humber Conservancy Commissioners, 
the Hull and Barnsley Railway Company, and others, on 
the ground that the works proposed in this critical bend of 
the river would have a tendency to alter the direction of 
the navigable channel and divert it from Hull. The 
Committee having niade it. a condition that the pro- 
moters, the Great Central Railway Company, should be 
held responsible for the maintenance of the channel as it 
now exists, the promoters declined to accept this obliga- 
tion and withdrew the Bill. The Great Central Railway 
Company, in company with the Grimsby Corporation, 
has since made an application to the Board of Trade to 
hold an inquiry into the matter previous to making a 
fresh application to Parliament. This, however, it 
declined to do, and notices have been given for a scheme 
to be brought forward in the coming session somewhat 
similar to that withdrawn last vear, but so arranged as to 
avoid the objection raised as to the interference with the 
channel. 

The question of dues to be paid by vessels to harbour 
and dock authorities was once more brought before Par- 
liament by the Mersey Docks and Harbour Board, under 
the Merchant Shipping Act. A scheme of measurement 
for ascertaining the registered tonnage of vessels was 
settled by the Merchant Shipping Act, which, after 
certain deductions were made for the accommodation of 
the crew and machinery, was intended to represent the 
cargo‘varrying capacity of the vessel on which dues are 
charged. The alterations in the shape of vessels, especi- 
ally in the case of steel steamers, has resulted in the 
anomaly that the cargo carried is generally double that 
of the net registered tonnage, and frequently more. Some 


of the large passenger steamers only pay dues on 40 per 


cent. of their gross registered tonnage. The Mersey Dock 
and Harbour Board asked for power to charge steam 
vessels on not less than 50 per cent. of the gross tonnage, 
and 25 per cent. for steam tugs, with a minimum on any 
vessel of 20 tons. This was opposed by the Liverpool 
Steamship Owners’ Association. The Committee granted 
a clause fixing the sum at 40 per cent. of the gross 
tonnage, being the same as had been allowed Barry and 
other ports in previous sessions. That the whole question 
of registered tonnage requires revision is further shown by 


the fact that foreign vessels of the same cargo carrying | 


capacity as British vessels are in a position to pay dues 
upon considerably less tonnage. 

The Mersey Docks and Harbour Board, before the same 
Committee, obtained power to continue to charge for 
the next thirty years differential rates in respect of 
different docks, with the object of inducing more of the 
traffic to go to the Birkenhead Dock. They also obtained 


power for the following new works :—Two graving docks, | 


one on the east side of the Hereulaneum Dock, and the 
other on the site of the South Carriers Dock; these are to 
be in substitution of the docks authorised in 1898 on the 
site of the Brunswick and Sandon Docks; and anew dock 


called the Canada Branch Dock, the estimated cost being | 


£741,587. A tender has been accepted during the year 
for the erection of the new dock offices at the south end 
of the old St. George’s Dock. The tonnage entering and 
leaving the docks still continues to increase, the report 


issued in July last showing that the number of vessels | 
amounted to 24,827, and the tonnage to 14,537,751 tons, | 
an increase over the previous year of 1,229,449 tons. | 
The report of the Engineer shows that the depth over | 
the bar continues to improve, a total of 8,392,050 tons of | 


sand having been removed from the Queen’s and Crosby 
channels. The ruling depth in the navigable channel at 
low water spring tide is now 27ft. 
dredged. since operations commenced in 1890 is 71,059,570 
tons. 
scheme for constructing a sea wall on the foreshore of 
the Mersey at Tranmere, extending from Laird’s Ship- 
yard to Rock Ferry. When this wall is completed, it 
is intended to construct docks within the bay enclosed. 
The estimated cost-ef these works is-one and a-half 


The total quantity | 


Contracts have been let for the first portion of the | 





millions, and it is expected the works will oceupy from | 


six to seven years. 
The Port of London has had a reprieve from the 


| acres of land 


struction of over 24 miles of training walls, and 1100 
once tidal foreshore reclaimed. Two 


| breakwaters, one 2} miles long and the other two-thirds 


scheme proposed by the Government for its regeneration, | 
the Bill brought in last session having been allowed to | 


lapse. Meanwhile the Thames Conservancy have been 


proceeding with the scheme adopted by them in 1896 for | 


deepening the 
London Bridge. 


navigable channel from the Nore to | 
From the Nore to Gravesend there is | 


now a channel 1000ft. wide and 26ft. deep at low. water, | 


and 24ft. deep to Crossness. The work for deepening the 
river above Millwall so as to give a depth of from 14ft. to 
16ft. has been let by contract. It is reported that the 


Government intend again to bring forward their Bill for | 
| spring tide. 


the improvement of the port, which is to be strongly 
opposed by the Corporation of London, the dock com- 
panies, and other bodies. 
Company has given notice of a Bill for an alternative 
scheme, which proposes to continue the Thames Con- 
servancy as the administrative body, but subject to 
certain control by the Board of Trade; and to make pro- 
vision for the effective deepening of the channel. Like 
the Government Bill, it proposes that all goods entering 
from abroad shall contribute to the upkeep of the port, 
excessive rates being safeguarded by a limitation of the 


The London and India Dock | 


dividends of the dock companies, the status of which is | 


to remain as at present. Barges are to pay a small fee for 
entrance to the docks. By this scheme, while provision 
appears to be made to meet the complaints of the traders 
and to put the channel in an efficient condition, the port 
would be made self-supporting, thus doing away with the 
necessity for raising the large sum required for the pur- 
chase of the docks, under the Government scheme, and 
for obtaining the guarantee of the loan.by the County 
Council, and the consequent representative of that body 
on the management. Other schemes for improving the 
river by irresponsible bodies have been brought forward, 
an account of which was given in THE ENGINEER 
of December 11th. The trade at the docks generally 
during the last year has shown a decrease of traffic. 

The revenue for the Clyde Trustees. for the last year 
amounted to £497,800, this being the highest in the 
history of the Trust and an increase of £38,963 over the 
previous year. 
showed a surplus revenue of £84,885, as compared with 
£39,402 in the previous year. The total expenditure on 
the river and the docks from the beginning has been 
£7,648,000. Several improvements have been carried 
out during the year, an account of which will be found 
in THe ENGINEER of September 18th. One of the most 
important works now in hand is the widening of the 
river for about a mile near Renfrew Harbour for a width 
varying from nothing to 85ft., involving the blasting of 
the Elderslie Rock and deepening the channel to 28ft. 
below low water. The Trust is again seeking power to 
construct the dock at Shieldhall which Parliament 
refused to sanction at the passing of the Renfrew Dock 
Act. 

At Sunderland, September marked the completion of 
the Roker, or Northern, of the two piers, which, when 
both are completed, will enclose 125 acres from the 


The net result of the year’s working | 


North Sea and form the harbour, which will have a | 


depth at low water of 35ft. and an entrance between the | 


piers of 600ft. The total cost of this harbour is 
expected to be over half a million. 
which is 2800ft. long, was commenced in 1855. The 
Southern Pier has still 500ft. to be added, which it is 
expected will occupy another two years. The pier 
head, 72ft. 6in. high, the foundation of which extends 
to 40ft. below low water, is indeed a remarkable 
hydraulic engineering work. The steel caisson on which 
it rests is 100ft. long by 65ft. wide, and it was constructed 
on shore and towed to its site loaded with 3000 tons of 
concrete, to which 7000 tons were added when it was 
in situ. This harbour, which may be considered as one 
of the finest examples of work in the kingdom, has been 
carried out by Mr. H. Wake, the engineer of the Com- 
missioners, who is a native of Sunderland, without the 
aid of a contractor. An illustrated description of these 
works will be found in THE ENGINEER of September 25th. 

The last year was the jubilee year of the Tees Conser- 
vancy, the trust having been established by Act of Parlia- 
ment in 1853. When the Commissioners first commenced 
operations there were three or four shifting, tortuous 
channels in the estuary, and navigation could only be 
| carried on under very adverse conditions, the depth over 
the bar being only 6ft. at low-water spring tide and 22ft. at 
high-water spring tide, and at Middlesbrough the depth 
| was only 2ft. at low water. To remedy this 36 million 
| tons of material have been dredged from the river bed and 
| deposited at sea. A reef of rock 1} acres in extent has 
| been blasted away from the entrance, so that now there is 
| 20ft. over the bar at low-water spring tide and 87ft. at 


high water, The channel] has been confined by the con- | 


The Roker Pier, | 








of a mile, have been formed to protect the entrance from 
the North Sea, which have been built almost entirely of 
slag. The capital cost of the works has been £1,039,000. 
Fifty years ago the revenue of the Commissioners was 
£7000 a year; now it amounts to £90,000. The dock at 
Middlesbrough, which was constructed about 1843, and 
which now belongs to the North-Eastern Railway Com- 
pany, is being extended from 16 to 26 acres, and the 
quayage irom 3800ft. to 6700ft., and when the works are 
completed, which will be very shortly, it will have an 
entrance S80ft. wide, with a depth of 38ft. at high-water 


In the Bristol Channel, Swansea is committed to a large 
expenditure on dock improvements ; and Newport is pro- 
moting a Bill for obtaining power to construct a new dock, 
in extension of the existing south dock, and other works. 
The large dock at Cardiff, which has been under construc- 
tion for some years, is now approaching completion, and 
will probably be opened during the coming year. Llanelly 
has not yet surmounted her troubles, financial and other- 
wise, and is seeking for an extension of time for the 
works, and for the constitution of a Harbour Trust. 

Towards the end of the year the foundation-stone of the 
proposed harbour of refuge at Pwllheli, in Cardigan Bay, 
was laid. This is one of the most exposed parts of the 
éoast, there being no place between Holyhead and Milford 
Haven into which fishing and coasting vessels can run for 
shelter at low water. The harbour is to be formed by 
dredging the foreshore and constructing sea walls at a 
cost of £60,000, which will be provided in equal propor- 
tions by the Government, the Cambrian Railway 
Company, and the Harbour Authority. 

It is officially announced that the Great Western Rail- 
way Company is about to proceed with its harbour 
scheme at Weymouth, for which powers were obtained in 
1898, the estimated cost of the works being £200,000. 
The scheme includes the construction of two breakwaters, 
forming a new harbour on the Portland side of the Nothe, 
enclosing 70 acres of water space between the Admiralty 
breakwater and Nothe Fort. The depth of water will 
allow the entrance of vessels at any state of the tide. 

Some of the railway companies are seeking further 
power for extending their maritime business. The com- 
panies interested in the Irish trade are making prepara- 
tion to improve their cross-sea service in order to meet 
the increased competition arising out of the Belfast and 
Northern Counties Railway having become the property 
of the Midland Railway Company, and the construction 
of the new deep water pier at Heysham, which is now 
approaching completion. The Lancashire and Yorkshire 
Company is also asking extended power for the working 
of steam vessels between Goole and’ Hull; the Barry 
Company for steam vessels for goods and passengers 
between ports in the Bristol Channel; and the Great 
Eastee. between Harwich and the new port on the 
Belgian coast at Zeebrugge. 

Some slight revival of interest has been shown during 
the past year in the inland navigation of the country. A 
scheme has been proposed and a company registered for 
the construction of a canal, 64 miles long, from South- 
ampton to the Thames at Teddington, the haulage being 
provided by electricity. The proposed waterway is to be 
80ft. wide and 12ft. deep, and have twelve locks. The 
estimated outlay is three millions. This scheme, how- 
ever, does not appear to be sufficiently matured to be 
brought before Parliament next session. There has been 
another attempt to revive the old scheme for a proposed 
ship canal to connect the Forth and Clyde; but as no 
encouragement or assistance can be obtained from the 
Government the matter will probably die a natural death. 
Another scheme recently brought forward is for an,exten- 
sion of the Weaver Navigation to the Potteries and 
Wolverhampton, and by this route to place Birmingham 
in connection with the Mersey ; but so far the prospect is 
that this scheme will follow the fate of those previously 
brought forward for connecting Birmingham with the sea. 
No commencement has so far been made with the 
Thames and Medway Canal, for which parliamentary 
powers were obtained last session. 

The traffic on the Manchester Ship Canal still continues 
to improve, the reports of both half-years being encourag- 
ing. The net income has grown since 1896, when the 
canal was opened, to £182,928. The profits of the half- 
year ending in June last enabled the directors to pay the 
interest on the first and second mortgage debentures and 
£30,000 for interest due to the Corporation of Manchester. 
The dredging of the canal forms a serious item in the 
expenditure, over a million tons having been removed 
during the past year. Of this, 344,172 tons were taken 
from the approach channel to the Eastham Locks and 
89,770 tons of rock, and 111,270 tons from the main 
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channel. From the tidal portion of the canal 434,525 tons 
were raised, and from the upper reach 208,000 tons. With 
the exception of the small quantity deposited on spare 
lands, the whole of this material had to be carried out to 
sea. The company has given notice for two Bills in the 
coming session, one financial, and the other for power to 
construct additional works and alter the levels of the tidal | 
openings. By another Bill it is proposed to incorporate a 
company to make a dock, wharves, and other works 
adjoining the canal at Davyhulme. 

The return of traffic on the Suez Canal is always of 
interest, as affording an index of the condition of trade | 
with the East. That for the year ending in June last | 
shows an increase in the net tonnage of 424,573 tons, as 
compared with 1901; and of 1,510,261, as compared with 
1900. The transit receipts were the highest ever recorded. 
The percentage of British vessels, as compared with those 
of other nations, was 58°4 per cent., as against 56*8 in the 
previous year. There was.a decrease in the number and 
tonnage of German vessels, while those of other nations 
was about the same. France, Holland, Austria, and 
Russia combined only contributed 13°2 per cent. to the 
number of vessels. The mean net tonnage of vessels has 
inereased from 1517 in 1881 to 3034 tons in 1901. 

The Panama Canal, which at one time appeared in 
danger of being rejected for that of Nicaragua, has received 
x new development. The Columbian Government having 
declined to accept the terms on which the United States 
was willing to undertake the construction, Panama 
seceded from Columbia, and became once more an 
independent State. The United States has recognised 
its status, and concluded favourable terms for the con- 
struction of the canal, and is to pay Panama ten million 
dollars, and obtain control over a zone five miles wide 
on each side of the canal. This convention arranged by 
the President has, however, still to be confirmed by the 
Senate. 

From time to time reports appear as to the construction 
of the canal for joining the Baltie and Black Seas, the last 
being that an American syndicate had offered to find the 
capital necessary and construct the canal, but there is 
every probability of this scheme remaining as a project of 
the distant future. 

Another scheme that is engaging the attention of 
continental waterway engineers is the proposed Austria- 
Hungarian canal for connecting the Danube with Fiume, 
which would effect a saving in distance of 250 miles, and 
be of very great benefit to central Europe. 

With respect to works in connection with continental 
harbours and waterways, the improvements of the water- 
way of the Seine and the Port of Havre are reported to 
be making fair progress ; and to meet the increasing trade 
at Boulogne, the foundation-stone has been laid of a new 
dock of 16 acres, and a deep sea breakwater is to extend 
about 650 yards, for the purpose of affording additional 
protection to the entrance to the inner harbour, the 
estimated cost of the work being £520,000. 

At Durban, in South Africa, it is proposed to expend 
two and a-half millions in deepening the waterway to 27ft., 
erecting fresh quays, coaling jetties, and a dry dock. 
Surveys have been made with the view to constructing a 
new port for Natal, at the mouth of the Umhlatvzi River 
in Zululand, 98 miles north of Durban. The cost of 
cutting the harbour entrance to the lagoon inside, building 
breakwaters, training walls and wharfage, with sheds and 
cranes, is estimated at £1,111,000. 

In the commencement of the year the ninth and last 
cutting on the Sulina branch of the Danube was 
opened, by which vessels drawing 18ft. can steam up to 
Sulina at low water. This work was carried out under | 
the direction of the European Commission of the Danube 
created under treaty in 1856. The cutting, which is | 
5} miles long, runs in an almost straight line from a 
point 34 miles from the mouth of the river, and cuts | 
off a large curve with sharp bends, shortening the 
distance 4} miles. In order to obtain a uniform depth | 
the river has, where required, been confined by piers, and | 
the direction fixed by groynes, and the depth secured by | 
dredging the shoals away. As a result of the improve- 
ments carried out the shipping has increased from 1462 
registered tons in 1880 to 2889 tons in 1900. 

This article would not be complete without a reference 
to the very successful meeting of harbour and water- | 
way engineers, which formed one of the sections at the | 
Congress held under the direction of the Institution of | 
Civil Engineers in June last, when papers of much interest 
were read and discussed, and under the direction of | 
Messrs. Coode and Matthews a visit was paid to the 
national harbour works at Dover. 
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MOTOR CARS IN PARIS. 

No. {1.* | 

Wate the motor vehicle offers such a wide field for | 
the skill of the automobile engineer in the construction of | 
frames, the improvement of gears, and the perfection of | 
the numerous details which all have an influence upon | 
the satisfactory running of the car, there is no part which | 
has received so much attention as the motor. Since it | 
became evident that the internal combustion engine 
could be given a much larger range of speed than had 
formerly been deemed possible, all the makers have been | 
centering their attention upon the flexibility of the motor. | 
The mere fact, however, of dropping the speed of engines 
to 150 revolutions a minute does not mean that the motor | 
couple is increased to a corresponding extent. The | 
governing of the carburetter by the engine in such a way | 
that the quality of the gas is constant must, of course, 
give the motor a higher efficiency at low speeds than 
would be the case if the proportion of petrol and air 
varied with the force of the suction strokes; but at the 
same time a factor which tells against efficiency at low | 
speeds is the varying compression, so that the motor | 





* No. I. appeared December 18th, 1903 


| of the carburetter. 
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| 
couple only begins to increase when the engine has a | 
fairly large charge of gas, and it diminishes in most 
engines when the angular speed exceeds 900 or 1200 
revolutions a minute—that is to say, its normal rate. It 
is true that the compression at low speeds is fairly con- 
stant when the engine is governed on the exhaust; but as | 
the incoming charge has a tendency to mix with the | 
burnt gas in the cylinder, the result is not always satisfac- 
tory, while the presence of the hot gas does not con- 
tribute to coolness of running. Only a very few engines 
are governed on the exhaust, typical examples being | 
the De Dion high-speed motor and the Gillet-Forest | 


was Mors, and then followed Georges Richard-Brazier, and 
Mercedes. The increasing adoption of the low-tension 
system was quite a feature of the Paris show. Nowa 
growing number of firms are employing both the high 


| and low-tension ignition, which can be used separately or 


together. This practically avoids all ignition troubles, 
but at the same time the low-tension gear, with its 
magneto machine, stems, tappets, and interrupters, gives 
a decidedly more complicated appearance to the engine, 
though, as these parts are positive in action, they are not 
likely to get out of order. A simplification, however, is 
now possible with the aid of the high-tension magneto of 
the Eisemann type which is used with ordinary sparking 
plugs, and there is every prospect of this being almost 


| generally adopted, in conjunction, it may be, with a small 


The Eisemann magneto, 
The 


storage battery as a reserve. 
with coil, is now employed on the Panhard ears. 


| inconveniences of electrical ignition are being gradually 
| overcome, and with the double ignition, or even with the 
| high-tension magneto alone, the results are very satis- 
| factory. 
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Fig. 1—TWO-CYCLE MOTOR 


low-speed horizontal engine, and it is now the! 
general practice to throttle on the induction. It 
is also observable that an increasing number of makers 
are throttling the gas as near to the induction valve as 
possible. It has always been a question as to whether it 
is preferable to have a long feed pipe to the combustion 
chamber to allow of the petrol and air mixing thoroughly, 
or to place the carburetter close to the engine, so that it 
may be kept at an even temperature, but this latter 
difficulty is usually overcome by jacketing the carburetter 


| with the warm water from the 


engine or directing the exhaust 
upon it, by which means there 
is no inconvenience in having a 
fairly long intake pipe. The 
position of the carburetter, how- 


| ever, is becoming of less import- 


ance. now that devices are 
adopted for securing a perfectly 
homogeneous mixture, to some 
of which we shall refer later on. 
Instead of throttling on the car- 
buretter itself, which practice is 
still generally adopted, some 
makers throttle half-way up the 
feed-pipe. In the Georges 
Richard-Brazier motor the throt- 
tle is close to the induction 
valve, while in the Carreau motor 
the throttle valve is actually 
inside the engine. Naturally, 
there is an advantage in throttling 
at a point where the mixture is 
thoroughly, homogeneous, ‘and 
this depends upon the character 
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Having obtained am unvary- 
ing quality of gas—so far, at 
least, as this is possible with 
many of the so-called automatic 
earburetters employed—makers 
have been giving special atten- 
tion to the ignition. Seven or 
eight years ago M. Crouan, who 
invented an automatic carburet- 
ter of which the principle was re- 
discovered a twelvemonth since, 
found that the rapidity of com- 
bustion depended upon the temperature of the point of in- | 
flammation, and while this influence of temperature is | 
now satisfactorily explained, it is only quite recently that | 
automobile engineers have been employing systems of | 
ignition based upon the molecular theory of gas. Plugs | 
are now used, giving two or more sparks. M. Louet even 
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goes further, and fires the mixture at two different 
points, so that he is almost sure to ignite the gas at its 
most inflammable part. The unreliability of a system of 
ignition which depénds entirely upon the charge in a 
small battery has induced some makers to employ the 
magneto or low-tension system. One of the first to do so 


| mono-cylinder engines. 
| the light and cheap cars, and as the powers on light 
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A feature of the show is the very small number of 
They are now only to be seen on 


carriages are increasing, there is a tendency to fit two- 
cylinder motors, while for anything above 10 horse-power 
four cylinders are employed. It is probable that the two- 
eylinder motor will be ultimately replaced by three 
cylinders, which give a much better balance of moving 
parts. Three-eylinder motors are shown by Panhard, 
Louet, Cottereau, and other firms, and their suecess has 
suggested the use of six cylinders, which, in turning force 
and constant effort, more nearly approach to the rotary 
engine than the standard type of four-cylinder motor. It 
is also claimed to be absolutely silent, as the exhaust 
leaves in a constant stream without pulsating motion. A 
six-cylinder engine of 60 horse-power was shown by 
Spyker Brothers, of Amsterdam, whose car had a 
particularly interesting feature in that all four wheels are 
drivers. A propeller shaft runs parallel to the gear box 
from which the drive is taken by spur wheels, and each 
end of the shaft gears on a differential on the back and 
front axles, the hubs of the front wheels being jointed by 
a double Cardan for steering. Of course, there can be no 
question about the advantage of employing all four 
wheels for drivers, alike in utilising the load on both axles 
for adhesion and also, it is claimed, in avoiding side slip ; 
but it remains to be seen whether this is not partly 
counterbalanced by loss of power through extra gearing. 
Another development in motor construction is the casting 
of cylinders separately, which seems to be the result of 
experience with steel cylinders. Contrary to expectations 
the steel cylinder has not given entire satisfaction, and 
Charron, Girardot et Voigt have now entirely abandoned 
them. They are costly to make, and there has been some 
difficulty in preventing leakage from the copper water 
jacket casing. Moreover, the smooth, hard skin of the 
cast cylinder is unsurpassed as a friction surface. Panhaid 
and some other firms now cast cylinders separately, 
principally because, if one piston needs inspection, it is 
not necessary to take the whole motor to pieces, while the 
suppression of the mass of metal between the cylinder 
heads ensures an equal expansion and contraction all 
round. There is a further advantage in economy of 
manufacture. With separate cylinders it is, of course, 
necessary to have bearings between each pair of cranks. 
While no new firms are employing steel cylinders, the 
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Fig. 2-GREGOIRE AND CO.’'S CARBURETTER 


Germain, Tony Huber, and one or two others still 
use them, and they have overcome the difficulty 
of leakage by turning the end of the casting under 
a ring against a flange formed by the cylinder head, thus 
securing an absolutely water-tight joint. Another result 
of the experience with steel cylinders is an attempt to 
reduce the weight of engines with cast cylinders by 
fitting them with light casings. This is done by the 
Société des Moteurs Thermiques, which puts copper casings 
on the separate cylinders of its Sultan engine, a water- 
tight joint being effected by screwing the cast head-down 
on the end of the easing. The Société des Moteurs 
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Legers Baltziner et Cie., of Valdoie-Belfort, casts an 
aluminium casing on the cylinder in a way to give an 
absolutely safe joint which is proof against shocks or 
unequal dilatation of the metal. Much less importance, 
however, is attached to the cooling of cylinders than 
formerly, and a good many makers are coming round to 
the view that if, an equal temperature is to be maintained 
an active water circulation should be confined to the 
cylinder head and valves and the top part of the cylinder, 
while any heatZin the lower part should be radiated by 
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chamber. 
opened, a cavity on the opposite side of the piston puts 
the external port into communication with the pipe, which 
becomes filled with air. On its downward travel the 
piston covers these orifices and opens the port for the 
exhaust when the pressure above the piston falls to that 
of the atmosphere. On continuing its downward travel 
the piston uncovers the pipe communicating with the 
crank chamber, which pipe has previously been filled with 
air. The charge compressed in the crank chamber forces 
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air. Excess of cooling is, moreover, recognised to be a 
disudvantage; and it is partly for this reason that the 
cellular tank has failed to come into general vogue, and 
it is significant that the Renault and some other engines 
which give a high efficiency are cooled by water circula- 
tion on the thermo- syphon principle. Makers of radiators, 
however, continue to devise all sorts of systems which 
will overcome the objections raised against the original 
form of honeycomb tank. One of the most interesting of 
these is the weaving of small copper tubes in the frame 
formed by the tank. On the whole the new gill radiators 
are so efficient that there is no necessity for economising 
afew quarts of water a day by means of devices which 
reduce the temperature of the cylinder walls to an 
abnormally low level. Reference should be made to the 
water cooling of the four-cylinder Spyker engine, in 
which the cylinders and valves are enclosed in a semi- 
circular casing having a capacity of about a gallon. 

The controversy as to long and short-stroke engines 
seemed likely at one time to turn in favour of the slow 
running motor, but during the past year the short-stroke 
high-speed engine has been rapidly gaining ground. No 
advantage can be claimed for these engines beyond a 
reduction of weight in proportion to power, but the 
tendency to build high-speed engines has been accen- 
tuated by the system of classification in races and trials, 
by which a marked advantage is given to engines running 
at a high angular speed. An engine with a bore of, say, 
100 inm., or, say, 4in., has usually a stroke of 120, or, 
say, 4}in., and thus makers are coming back to what 
the French call the “square motor,” in which the bore 
and stroke are equal. An effort is now. being made to 
combat this tendency by replacing the classification 
according to cylinder capacity with some other 
formula, but owing to the difficulty of settling upon 
some acceptable definition, the present classification is to 
remain in force for another year. So far the four-cycle 
motor has maintained an undisputed supremacy, and it 
is probable that it will continue to hold its own ; but it is 
interesting to see the attention which inventors are 
giving to the two-cycle engine. The great drawback to 
the four-cycle engine is that it needs three or four 
cylinders to give a practically constant turning force. 
Whether the two-cycle motor will overcome these draw- 
backs, at the same time that it will preserve the 
advantages of the four-evele engine, it is difficult yet to 
say. It has been employed for some time on motor 
cycles; but it has not shown up prominently in trials in 
competition with its older rival. There were, neverthe- 
less, quite a number of two-cycle motors in the Paris 
show. One or two of them, at least, seem to offer great 
possibilities. The Société Francaise d’Exploitation des 
Appareils Koerting showed in motion some two-cycle 
valveless engines on the Hardt system in which the 
cylinder has three orifices—one connecting with the 
carburetter, another for the exhaust, and the third 
opening externally, and also communicating by a 
pipe with the crank chamber. As the piston rises it 


creates a partial vacuum in the crank chamber until, on 
continuing the upward movement, it uncovers the intake 
pipe from the carburetter when the gas flows into the 
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the air in the pipe into the combustion chamber ; this air 
strikes a projection on the piston head to give it a 
trajectory right round the chamber to drive out the burnt 
gases through the exhaust port, and it is then followed by 
the fresh charge, the air serving to prevent premature 
ignition by keeping the fresh charge from contact with 
the hot gas. Invention is extremely busy upon new types 


A little before this intake port is entirely | 


diameters, and is shorter than the cylinder by the length 
of its travel. When the end of the piston moves up to 
the top of the small bore, there is an annular space formed 
by the small diameter of the piston and the large bore. 
The charge is drawn into this space, and after compression 
is exploded, when the piston compresses the charge 
in the annular space at the other end. M. Normand 
even shown a drawing in which this idea was carried out 
to give four combustion chambers. Judging from the 


running of the engine, we should think that two are 
quite enough. There can be no doubt about the power 


developed by this little motor; but there may possibly be 
a good deal of difficulty with the cooling and lubrication. 
During the tests it was not run for more than half a 
minute at a time. 

Whether or not the two-cycle motor will be a serious 
competitor to the four-cycle engine for motor vehicles at 
some more or less distant period, there still remains the 
question of flexibility, and until this is solved the auto- 
mobile cannot be said to reach anything like finality. The 
invention of the Diesel engine gave rise to hope that its 
principle would be adapted to automobile motors, but its 
weight and other inconveniences have put its use for this 
purpose out of the question. The oniy motor recently 
introduced which seems capable of justifying the claims 


for a fairly constant torque is that shown by the 
Vagnfabriks Aktiebolaget, of Sddertelge, in Sweden. As 


shown in the engraving, Fig. 1, the induction valve is at H 
and the exhaust valve at I. As far away from the induction 
valve as possible is an air valve N, which is kept on its 
seat by a spring stronger than the one that closes the 
inlet valve. The airis prevented from entering direct into 
the combustion chamber C by the pipe P, so that while the 
gas enters at C, the air passes directly down into the 
cylinder. If the induction valve be allowed to fully open, 
the suction draws nothing but gas into the cylinder; but 
as the inlet valve is throttled, the resistance offered to 
the suctional stroke creates a partial vacuum, which over- 
comes the tension of the air valve spring, so that the 
quantity of air increases as the supply of gas diminishes. 
Nevertheless, however small may be the quantity of 
gas admitted, it cannot mix with the air which is taken 
in to give a constant compression; and as the mixture 
is fired at a point where it is always of the same quality, 
and the compression is constant, the force of the explosion 
is proportionate to the load on-the engine. This motor is 
claimed to have so great a flexibility that the car can 
be driven at any speed by simply using the throttle 
lever, and on the vehicle shown there was only one 
change of speed for gearing down on hills. If these 
claims are borne out the new engine is certainly very 
interesting. A flexible engine, allowing of a two-speed 
gear, an ideal for which automobile engineers have 
always been striving ; but when this result is attained 
another ideal will be set up in the way of supplying a 
reserve of energy to assist the motor in overcoming 
inertia under considerable loads. The attempts to com- 
bine the electric motor with an internal combustion 
engine in an automobile have not been very successful in 
the past. A considerable number of inventions has been 


IS 


brought out for combining the two in various ways, 
principally in the form of electrical transmissions. Some 


of them were on view in the Paris Show, but the great 
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of engines, and one which is said to be very promising is | 
a purely combustion engine, a small part of the gas being | 
compressed to self-ignition temperature, and the remainder | 
burns without explosion. As showing the way in which 
inventors are attempting to overcome the drawbacks of 
the four-cycle engine, we may mention the double-acting 
engine shown by M. Normand. The cylinder has two 
bores, the diameters of the cylinder ends being smaller 
than the central one. The piston has_also corresponding 
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drawback to these systems is the loss of energy in trans- 
| mission from the petrol engine through the dynamo and 
| motors on to the road wheels. The makers of the 
genia” claim that 85 per cent. of the power developed by 

the petrol motor is utilised on the driving wheels, but this 
is not borne out by usual experience. 
has spent considerable capital in experimenting with 
electrical transmissions, and has abandoned the attempt 
on failing to get satisfactory 


* Electre- 


One French firm 


results. The mechanical 
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gears turned out now-a-days, with their ball bearings 
and carefully cut gear wheels, work with so little 


friction that there really seems to be no longer any | 
Until recently the | 


need for electrical transmissions. 
only practical combination was the fitting of a small 
generating plant for re-charging the storage batteries. 
This is done by Mildé et Fils, who showed a couple 


of cars on this system, one of them a delivery van, | 
The use | 


which has been in use a considerable time. 
of a petrol motor allows of the carrying of a smaller 
battery, and the weight is said to be the same as that of 
the storage battery employed without the generating 
plant. As a reserve of energy, however, quite a new 
departure has been made in the car shown by the 
Société de l'Industrie Electrique et Mécanique, of 
Geneva, Fig. 4. The great merit of this system 
is that the mechanical transmission and the electrical 
equipmentmay be quite independent of each other, 
and that the petrol motor and driving gear will 
propel the car without the aid of the dynamo and the 
storage battery, or the vehicle may be driven electrically 
a certain distance in the event of the petrol engine failing 
to work. The dynamo takes the place of the fly-wheel, 
and is simply a reserve of energy. Between the dynamo 
and the gear-box there is the usual friction clutch, and 
another clutch connects or disconnects the dynamo with 
the engine, the clutches being both actuated by pedals. 
When the clutch between the dynamo and the engine is 
thrown out it automatically breaks circuit between the 
storage battery and the ignition plugs. To start the 
petrol engine again the current is switched into the 
dynamo, which is then clutched on to the engine shaft. 
The capacity of the storage battery varies according to 
the weight and power of the car. In the vehicle at the 
Paris Show, with a two-cylinder V-shaped engine of 
8 horse-power, the weight of the battery was 150 kilos. 
The dynamo gives a voltage equal to that of the battery 
for a speed a little below the normal speed of the engine 
on level roads. Supposing this to correspond to 1000 
revolutions on a slight up grade, on a down grade it 
may rise to 1200 revolutions, when the voltage of the 
dynamo will be above that of the storage battery, and it 
will then run as a generator. On a 10 per cent. gradient, 
however, the angular speed may fall to 800 revolutions, 
when the voltage of the dynamo will be below that of 
vhe battery, and the dynamo will then run as a motor, 
enabling the petrol engine to overcome special resistance. 
All this is done automatically without the driver being 
required to pay any attention whatever to the running of 
the car. The energy stored can be utilised for heating 
electric foot-warmers—a decided convenience for winter 
riding—and for lighting the carriage lamps, and when 
not otherwise employed the charge can be used for 
domestic lighting, the storage battery of 150 kilos. having 
a capacity sufficient to light ten lamps for six hours, 
while if a general illumination is required this can be 
done by running the petrol engine. Moreover, it is easy 
to imagine that a portable plant of this description has 
all kinds of conveniences and applications for the driving 
of light machinery and other occasional power pur- 
poses. It will doubtless be objected that all 
petrol-electric combinations are an unnecessary com- 
plication, and that as the internal combustion engine 
requires quite enough attention it will be increasing the 
anxiety of the automobilist to add a dynamo and storage 


battery ; but, after all, this is merely a question of whether | 
counterbalance the | 


the conveniences of the system 
liability to trouble, and if a petrol-electric car designed to 
provide a reserve of energy, which can be utilised for a 
variety of purposes, will give a great economy as well as 
convenience, the owner can very well go to the expense 
of occasional overhauling, especially when he is sure of 
always being able to reach home in case of accident to 
the electrical mechanism or petrol motor. There is no 
doubt that the system is economical. A lighter engine 
may be used, and as it always runs at its normal speed 
the consumption per horse-power is kept at its lowest 
figure, and the excess of power beyond that required for 
the driving of the vehicle is stored to be utilised on the 
up grades. It can, perhaps, hardly be expected that the 
petrol-electric car will come into general use, though it 
may have a wide application, and it is an interesting 
question whether the vehicle of the future will have a 
reserve of energy, or whether the internal combustion 
engine will be so far improved in the way of flexibility as to 
necessitate only one or two changes of speed. Yet another 
interesting ideais the * accumulator of energy ” of M. Hospi- 
talier. This is in the form of a heavy horizontal fly-wheel 
in the centre of the frame. It is geared by bevel gear to 
the crank shaft. On the light car shown the weight of 
this dise is 50 kilos. As it is geared to revolve at four 
times the speed of the engine, the angular momentum is 
considerable, and its object is to enable the engine to 
overcome inertia under heavy loads, so that a lighter 
motor may be used than would otherwise be necessary. 
Another feature of this vehicle is an electric clutch, in the 
form of a series dynamo, of which the poles are connected 
with the crank shaft and the differential shaft, the speed 
being varied by the resistance to the rotor in the magnetic 
field. The “accumulator of energy” is an interesting 
scientific device within very narrow limits, but it seems 
to have less chance of practical application than a well- 
devised system of electrical storage. 

On these pages and on page 11 we illustrate a number 
of typical cars, some of which have been already referred 
to; about others we shall have a few words to say in 
future issues. Limitation of space also prevents a full 
description of the Gregoire carburetter, which we are 
obliged to hold over till next week. : 








Tue Laneashire and Yorkshire Railway Company is 
extending its steamboat facilities, and proposes by a Bill deposited 
in Parliament to establish a new service from the” ports of Goole 
and Hull to Dunkirk, Bruges, Ghent, Flushing, Antwerp, Rotter- 
dam, Amsterdam, Hamburg, Lubeck, Stettin,. Dantzic, Copen- 
hagen, Stockholm, and other places. 


THE PREPARATION OF ESTIMATES. 
By A MANUFACTURER. 
No. I. 

THE great disparity constantly seen in the amounts 
| given in by different firms, as their estimates for any par- 
| ticular work that is to be given out, formed the subject 
matter of an editorial in this paper in the issue for 
October 23rd, when a comparison was made of the totals 
|of the different estimates for a moderate-sized roofing 
extension required for Egypt. The figures given were 
rather startlingly diverse in character. and led to some 
severe strictures by the editor on our English methods of 
estimation of costs. It is certainly to the unprejudiced 
observer matter for much comment that in most 
estimates for the same contract the totals of the different 
firms sending in their prices should vary so radically, and 
it is proposed in the present series of articles to analyse the 
reasons for this, and to attempt a study of the conditions 
which would ensure more uniformity, and consequent 
truer competition in the work that is regularly let for 
public tender. 

When the iron trade was in the heyday of its prosperity 
—measured by the profits accruing from every’ ton 
manufactured—such things as estimates were unknown. 
Then the manufacturer made out his accounts in the 
same way as does the family doctor; and charged for his 
work on just as irresponsible a footing. A fixed price or 
an agreed one was an unknown quantity; and foremen, 
managers, and clerks were not worried by the necessity 
for calculating costs before orders were placed. Naturally, 
| the system was conducive to heavy profits and _ fat 
| banking accounts, and somewhat naturally also these 
| attracted some attention, and the ranks of the iron- 
| masters were gradually invaded, until as a result of the 
| keener competition for the orders on the market and the 
| perfectly understandable desire of the prospective pur- 
| chasers to know to what extent their pockets were to be 

drained, the system of giving tenders in advance for work 
was steadily and firmly established. To-day 99 per cent. 
| of the orders placed are given out for a definite price on 
| certain—supposedly—definite conditions designed to 
| produce a definite standard result; and the modern 
| manufacturer has to attempt to fix his prices and _ profits 
| before he can touch the work, instead of having~ the 
benefit of the experience of the work before he need 
| do so. 

| In the articles, “ The Inspection of Materials,” the rise 
| of the specification as an important factor in everyday 
| work was briefly traced, and this ground need not be 
| again covered. It was shown, however, that if anything 
like comparative prices were to be stated for. any work, 
| that every part of that work must be sharply defined 
| beforehand, both in scheme, scope, and comparison. 
| Hence to-day we have for all work for which tenders are 
|invited both drawings and specifications as guides to 
| prices. These represent the requirements of the de- 
| signer, and are the manufacturer's guide to the work that 
| has to be done. His guide to his price must be his 
| knowledge of costs, based on the work that has pre- 
| viously passed through his hands. In the beginning of 
the trade, then, past experience counted for nothing; to- 
| day it counts for nearly everything. Then, it was a small 
matter whether a firm was young or old; whether it 
understood thoroughly or not the work upon which it was 
about to commence.; its. profits were. bound to be 
all right, though its experience might be raw and tender ; 





to-day, it is only that firm which can command the most | 


experience and the smartest brains that can hope to 
grapple successfully with any job in any way out of the 
| ordinary. 

We are, then, given drawings, a specification, and past 
experience, with business acumen, as the essentials 
towards successful estimating. 
the best way in which to utilise them, and how shall we 
be most successful ? 


of the average estimater, let us attempt a survey of his 
ordinary work, and see under what conditions, and with 
what data, he is expected to carry on his operations. We 
will take an average contract, an average estimater, and an 
average works, and trace the process of the preparation 
of the estimate, noting as we go along the means used in 
arriving at the various prices. At the outset, let it be 
said that it is not pretended that the man, the works, or 
the methods we are to follow are representative of the 
best we have in England. Our large firms are few, and 
can be numbered on the fingers of one hand; but our 
medium-sized works, which form the backbone of the 
British structural trade, are to be numbered by the 
hundred, and certainly most truly represent that trade. 
An average-sized inland works, working under average 
conditions, with an average equipment and staff, is. what 
is proposed for study. Methods of business are alike in 
no two; uniformity is not to be found; naturally, there- 
fore, it will be necessary to deal in generalities to a great 
extent; but the picture it is intended to draw will be 
from the life, and from personal knowledge it does not 
badly represent the principles and methods governing the 
great bulk of our trade. The structural trade is particu- 
larly chosen for the present purpose, because the leading 
article to which reference has been made dealt with steel 
work, 

The job in question is in open competition, and is 
of average size and value. The total weight involved is 


principals of 80ft. to 100ft. spans with round ties and 
sinithed joints; connecting links and turned bolts in drilled 
holes ; lattice :purlins and light angle slating laths; round 
wind ties; several hip ends with half principals and jack 
rafters, the whole carried on girders of open web formation, 


tion. Time required for delivery, three months from date 
of order; penalty, £50 per week for every week overdue ; 
to engineer’s inspection; delivery f.o.b. London or Liver- 
pool; painted two coats oils. Alternative price required 





| for delivery and erection in Malta. 


Every constructional engineer can at once picture the 
job to himself; it is typical of hundreds similar which 
have been made in this country. 

The particular firm with which we are dealing is accus- 
tomed to this class of work. It is old established, and so 
has many old shops and tools; but a gradual process of 
buying new tools and replacing the old has been in 
progress for some time. It deems itself thoroughly up to 
date; has adopted the electric light in its shops, and has 
several tools electrically driven. The management rests 
in the hands of a commercial man who loves to style hin- 
self an engineer, and has gathered around himself a staff 
on whom he is obliged to rely implicitly in all times of 
stress and engineering difficulty. ‘lhe staff may be fairly 
deemed conscientious and desirous of keeping things 
going, if only for their own sakes. In a word, we are 
dealing with the typical English works. 

The estimating is in the hands of the chief draughts- 
man, whose duty it is to get out the estimated costs as 
closely as possible, assisted by the good offices of the 
foremen of departments, and his own staff as acting 
clerks. Questions of amount of profit and general adjust- 
ment of totals are expressly reserved to the arbitrament 
of the head of the management. 

The contract is to be let ata lump sum price. The first 
step, therefore, is to ascertain correctly the weights, both 
in total and for individual pieces. The quantities are 
carefully abstracted, the various items colediaied out, and 
the totals brought together. It is found that the prin- 
cipals average 3} tons each, the lattice purlins 10 cwt. 
each, the longitudinal girders 2 tons each, and the 
stanchions 14 tons each. There are ‘about 280 tons 
altogether in the principals, 200 tons in the purlins, 120 
tons in the girders, 100 tons in the stanchions, 40 tons in 
wind ties and connections, 175 tons in small angle slating 
laths, 25 tons of turned bolts, and 60 tons of rivets. 

So far so good. Now the cost of the raw material has 
to be arrived at. 

Not caring to contract for any period at given prices 
for given quantities, but preferring to buy with the 
market, it is necessary to get inquiries sent to the various 
merchants and mills with whom the firm does business. 
For that purpose the materials must be further analysed, 
and like quantities added to like quantities. It is then 
found that 160 tons of plates will be required, 375 tons of 
angles, 70 tons of flats, 180 tons of channels and tees, 
and 180 tons in rounds. A specification is drafted, giving 
the average sizes and lengths, together with tests, and is 
duly sent round, with a request that trustworthy delivery 
dates will be stated with the prices. i 

As the prices come in it is found that the best market 
requires £5 17s. 6d. for plates, £5 12s. 6d. for angles, 
£6 for flats, £6 2s. 6d. for channels and tees, and £6 for 
rounds. That 30s. per ton extra is quoted for sketch 
plates—plates sheared at the mills to given sizes and 
sketches—5s. per ton extra for certain long-length angles 
and. flats, and 7s. 6d. per ton extra for certain of the 
channels, which will have to be procured from a distant 
mill. A probable delivery time for the bulk is stated 





The problem is, what is | 


As the readiest means of understanding the difficulties | 


about 1000 tons, and the work consists of French truss | 


with stee] stanchions of built-up channel.and plate sec- | 


at six weeks, but that there is no present prospect of 
ithe rolls going in for certain sizes of angles and tees 
which are not ordinarily asked for. In addition, the 
| works refuse to entertain the tests given, as they are both 
| mechanical and chemical; and only offer the above prices 
to their usual tests conducted at their mills. The sizes of 
sections are so varied that no one mill can roll them, 
| consequently the material will have to be bought through 
a merchant, and all the merchants’ prices are unanimous 
as to tests. The situation is further complicated by the 
specification calling for all material to be made by the 
Siemens-Martin open-hearth acid process, whilst two 
| sections of channels can only be offered from a basic 
works, 

The buying department passes the above on to the 
chief draughtsman as the best they can do; he must un- 
ravel the tangle as best he can. Being, however, 
thoroughly used to such a state of affairs—it happens so 
in nine out of every ten jobs that pass through his hands 
—he proceeds to weigh matters up to the best of his 
ability, and to eyolve a money amount that will be safe 
for him to take. Casting up the amounts, he finds that 
an average price for the materials works out at nearly 
£5 17s. per ton, without extras. Analysing the latter by 
careful comparisons of weights, he reckons that these 
will add at least 5s. per ton to the price. Then there is 
the question of testing. The specification distinctly 
states that an inspector shall select samples from the bulk 
and send them to a public testing house ; meantime, the 
material must not be touched in any way until his per- 
mission, based on the reports of the tests made, is given. 
The quality demanded is quite usual, 28-32 tons tensile, 
20 per cent. elongation in 8in., and a contraction of area 
of 40 per cent. at point of fracture ; but is complicated by 
being accompanied by specific chemical averages with 
small limits of deviation. In addition, the number of 
sections necessary is great, and it is evident that were all 
the orders placed on any one day that the delivery times, 
or, rather, the times when the material would be ready for 
the inspector, would vary very greatly, as the rolling will 
have to be in the hands of several mills. This means that 
whilst the inspector might permit certain batches to come 
through fairly quickly, that it would also be impossible 
for much of it to be ready for some weeks. Meantime, 
the allowable time period is expiring. As a set-off, the 
mills refuse the chemical tests, and disclaim responsibility 
for the material, unless tested at their works, Neither 
will they guarantee any deliveries. 

The situation is delicate, and there is no time to attempt 
arrangements with the mills. Finally, he decides, know- 
ing that the engineer, from past experience, will not abate 
one jot of his specification conditions, that if his firm get 
the job they must parley with the mills to the best of 
their ability, and try to get them to work to ‘analysis ; 
failing, they must take the risk of this being satisfactory 
themselves, selecting their makers.as well as they can. 








As regards odd sections and awkward sizes, they must in 
some cases plane other sections to suit, and waste stuff in 
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cutting in others. In the case of one or two sections they 
must be prepared to pay specially for having the rolls 
put in for them. But against all these risks they must 
have some sort of insurance, and the engineer must pay 
the piper if he callsthetune. Weighing it over, he decides 
that these will absorb another 5s. per ton all round. 

Then comes the question of waste in the ordinary plan- 
ing, punching, sawing, drilling, and shearing operations, 
&e., and this, from the past evidence of the scrap heap, 
averages generally about 5 per cent. of the material coming 
into the yard. He must, therefore, add 5 per cent. to the 
previous totalled price. 

Bringing the amounts together he now has :— 

d, 
Average bare cost of material delivered 





at their works ; ‘ee, ase, at ke per ten. 
Add for extras’... ... «.. . 0 5 
Add for testing risks, odd sections, and 
extra payments ie ee 
Add for waste 06 4 
Total 613 4 | 


This looks high for an all-round price for work of this | 
class, and if he did not know his man so well he would be 
tempted to reduce it; but knowing of old that the very 
letter of the specification will be insisted upon he dare 
not go below it, and this sum is finally settled on as 
representing the raw material in his schedule of costs. 

It is indeed difficult to get consulting and designing 
engineers to recognise that every separate and additional | 
requirement of theirs will add just so much to the moneys 
they will have to pay, whether it does or does not actually 
add to the security and value of the job they will get. | 
“Safe” is a good word and motto for the drafting of | 
specifications ; “safer” and “ safest’ can be no better, | 
though they will certainly cost more. Result up to the | 
present: Cost of mild steel = £6 13s. 4d. per ton. 


WATER POWER AND ELECTRICITY IN 
CALIFORNIA. 


THE engineers who have had charge of the water power | 
development in California have met and conquered many | 
interesting problems. For all Niagara is the greatest 
known source of water power, and the development there | 
is the largest in the world, the longest transmission 
operated from Niagara is 389 miles. In-this respect Cali- 
fornia has outdistanced all other countries, and the lines 
have been erected in the face of many remarkable diffi- | 
culties. All about Niagara the land is comparatively | 
level, and the erection of transmission lines is really an 
easy matter as compared with the conditions in Cali- 
fornia. Still, the governing feature is that in California | 
there is more reason for the engineer to turn from the 
coal pile to an available water power for a supply of 
energy, and this fact has done much to spur the California 
development. When the attention of California engineers 
was first directed to a water supply as a source of energy, 
the cost of steam power was very high, and promised 
freedom from this expense, or at least a portion of it, 
inspired notable developments, which to-day stand forth 
as engineering accomplishments of no small degree. 

It is interesting to note in connection with the feats of | 
electrical transmission engineering in California that 
widely separated electric systems have been unified into | 
a single unit of large proportions. In the central and | 
northern sections of the State all the electric light, power, | 
and railway interests have been centralised or concen- | 
trated, the system getting its power supply from those | 
developments which afford economical generation of 
power. This concentration was made possible by the | 
success of the long distance transmission lines. 

The Bay Counties Power Company and the Standard | 
Electric Company have about equal honours in the mag- 
nificent development in California. The principal trans- 
inission line of the Bay Counties Company extends from 
the power-house at Colgate to Oakland, a distance of 142 
miles, while the line of the Standard Electric Company to 
San Francisco has a length of 145 miles. While the 
Standard Electric Company was first to undertake a | 
remarkably long distance transmission in the State of 
California, the operation of its line was delayed by certain | 
difficulties that arose, and in the meantime the Bay | 
Counties Power Company got to work and developed the 
first power. It also entered into a contract with the | 
Standard Company to sell it power. This power was 
delivered by the Bay Counties Company at Oakland, 
where it passed to the Standard lines and was transmitted 
to Stockton, the distance from Colgate, where the power 
was generated, to Stockton, being no less than 211 miles. 
Although this was aremarkable performance, it was outdone 
by the transmission of power from Colgate to Burlingame, 
a distance of over 218 miles. 

To-day both the Bay Counties and the Standard | 
Electric Companies are operating their own transmission 
lines. A strange coincidence was that early in the year 
both encountered difficulties at the same period, and for 
a few days both services were interrupted. This was 
unlucky, because the two lines are so built that one com. 
pany can help the other in times of transmission troubles 
or other accidents. That portion of California between 
Nevada County on the east, Sonomoa and Modoc Counties 
on the west, Butte County on the North, and Alameda 
County on the south is covered by the lines of the Bay 
Counties Power Company, while the Standard Electric 
Company has connected all the cities and towns between 
Oakland and San Francisco, a territory extending along 
the Bay of San Francisco. The Bay Counties Company 
operates about 3000 miles of transmission lines, and all of 
the light, power, railway, mining, and other interests in 
the territory mentioned as bounded by the counties above 
receive power from this company’s lines. In addition to 
its plant at Colgate, the Bay Counties Company has 
power-houses in Nevada, Butte, and Yuba Counties, four | 
in all, the output of which is close to 25,000 horse-power. | 
The Standard Electric Company has a 15,000 horse-power | 
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station in Electra, Amador County, and is erecting a new 
power-house in Stanislaus County, the output capacity of 
which wil] be about 21,000 horse-power. 

California has not the industrial growth of the East, 
and, therefore, we find that the generated power is 
applied to different purposes from those in the vicinity of 
Niagara and other Eastern water powers. 
amount of California's electric power goes to mining and 
gold dredging plants. For instance, in the northern part 
there is the Butte County Electric Power Company 
supplying electric current to Chico and the gold dredges 
thereabout, the transmission being over a distance of 
30 miles at a voltage of 23,000. Then there is the 
Keswick Electric Power Company supplying power from 
Shasta to Redding and the Mountain Copper Company. 

It has remained for the American West to demonstrate 
the great value of electricity in mining operations. At 
the present time the California Gas and Electric Com- 


pany is considering the advisability of constructing an | 
Mono County, | 


electric power transmission plant in 
California, with the idea of transmitting power 100 miles 
to mining districts in Nevada, including Tonopan. 


Engineers have been in the field some months reviewing | 


One of their proposed sources of power 


the prospects. 
where a 1600ft. head is available. 


is Leevining Creek, 


The Owens River Power Company had a meeting of its | 
shareholders in October to vote 2,000,000 dols. in bonds | 
This | 


to build a 90-mile transmission line to Tonopah. 
company can develop about 9000 horse-power under a 
400ft. head by the construction of 44 miles of flume. 
The site of this plant would be only about 4500ft. 
above the sea level. 

The Yellow Aster Mining Company, which operates at 
Randsburg, has, at great expenditure, satisfied itself of 
the value of electricity in mining, and it has contracted 
for 3000 horse-power for use in its mines. - What is 
possibly the cheapest electric power in the world is that 
supplied by -the San Joaquin Valley Company. This 


company has a source of power in the Sierra Mountains, | 
and is transmitting several thousand horse-power to | 
Fresno, Hanford, and other places, a distance of 32 miles, | 


and sells it as low as 2 cents per horse-power per hour. 


That capital is alert to the value of electricity in the Far | 


West is evident from the fact that within a short time a 


company with a paid-up capital of 1,500,000 dols. has been | 


formed for the purpose of harnessing the power to be 


| derived from five important streams of the Sierras. 
| 


In the West wherever possible the engineers strive to 


| have the water used for power purposes also applied to 
the purposés and needs on an irrigation system, and in | 


numerous localities this is found possible. In fact, in the 
San Joaquin Valley some of the great grain farms have 
applied electricity to the operation of their harvesting 
machinery, so that the water used for irrigation also 
supplied the electric power to facilitate harvesting 
operations. 

In the majority of the California power plants there is 
need of very able engineering skill, and many men are 
giving thought to the problems that confront this or that 
locality in the attainment of power. As compared with 
California, Niagara is rich in its power resources, it is in 


ithe midst of a thickly settled section, where there 


should be an an immense demand for power. Up to the 
present time the Niagara Falls Power Company has made 


| an expenditure of about 13,000,000 dols. on its power plants, 


and it has 105,000 horse-power at its command. Compare 
this with the fact that in Tulare County a power develop- 
ment is contemplated for the Kaweah River, and 
engineers have estimated the cost of developing 9000 
horse-power to be 9,000,000 dols. Such facts portray the 


| advantages of Niagara, while they also serve to point out 


the engineering bravery displayed in the development of 
California water powers. 

We reproduce two photographs on page 14. One of 
these shows the power station of the Bay Counties Power 
Company at Colgate, and the other gives an excellent 
idea of the way in which the wire lines cross difficult 
wild country in California. 


SANITARY ENGINEERING IN 1903. 


THERE is no absolutely new departure in connection 
with the disposal of sewage to record as having taken 
place during the past vear. It may still be said, however, 
that the subject has made a no inconsiderable advance, 
and that our stock of useful knowledge is materially 
increased. Opinions as to the proper method of treat- 


ment to employ continue to be diversified ; but faith in | 


bacterial methods properly applied is undoubtedly gaining 
ground. Itisathing most rare to find two samples of even 
domestic sewage which will yield the very best results 
with absolutely identical treatment. A minute change, 
perhaps here, perhaps there, may make all the difference 
between success and failure. Moreover, with a sewage 
that will vary from hour to hour, means should be readily 
at hand by which any change may be easily recognised 
and as easily provided for. We cannot help feeling that 
what Mr. Scott-Moncrieff has suggested offers a better 
chance of universal success than has _ been 
hitherto, by any other investigator. For use in the 
determination of the very best treatment of any sewage, 
this gentleman has devised during the past year, an 
ingenious testing machine by which may be at 
once obtained the four following factors, which he 
claims are those which must and~ should be known 
in order to obtain success. The four factors are :—(a) The 
depth of filter needed to produce the required standard 
of purity in the effluent; (b) the quantity of air necessary 
for the life processes of the organisms ; (c) the proper rate 


of flow per unit of filter bed surface in order to obtain the | 
| best results; and (d) the best period of rest between each 


discharge to prevent gelatinous growths in the filtering 
material. The quantity of air has an important relation to 
the amount of nitrates produced, and hence to the fertilis- 
ing effect of the ‘effluent. 


To be of. real.value. in this 





A large | 


afforded | 








J 





direction an effluent should contain at least from 7 to 8 
parts of nitrates per 100,000. Probably the average 
obtained throughout the country does not reach two parts 
yet by proper arrangements this might be brought up to 
a useful figure. On this basis Mr. Scott-Moncrieff calculates 
that each 1000 gallons of effluent would be worth at least 
from 5d. to 6d. when used as a fertiliser. 

Perhaps one of the most distinctive features of the 
| year’s progress has been the growth in the application of 
the revolving sprinkling filter. There appears also to be 
a growing tendency towards putting the sewage as it 
| comes shrough the sewers over the bacteria beds by one 
form of distribution or another, and not to keep it in 
tanks either open or closed for some time previously. In 
those cases where the best results have been obtained by 
this means it would seem that there are indications that 
sufficient anaérobic action had already taken place in the 
sewers. Notwithstanding that some authorities urge 
that anaérobic treatment is not only unnecessary but 
harmful, the balance of opinion appears to be in the 
other direction. It is practically certain that sewage 
cannot be in existence more than a very short time 
without putrefaction—an anaérobic change—setting in. 
The very presence of aimmonia—and what sewage is free 
from this substance ?—is in itself an evidence that 
anaérobic bacteria have been at work. 

3acterial treatment pure and simple is very far from 
being universally accepted. Whatever may be eventually 
reported by the Royal Commission on Sewage Disposal, 
it is quite evident that this body has not found it a simple 
matter to arrive at a conclusion. In this connection we 
certainly feel it our duty to protest strongly against the 
dilatoriness which has been shown by this Commission. 
We have had another interim report, but if added very 
little to general information. It is rumoured that a final 
report cannot possibly be looked for in the near future— 
certainly not for several months. Meanwhile, it is no 
exaggeration to say that things are all at sixes and sevens. 
The Local Government Board certainly shares in the 
general mystification. No one knows exactly where he is 
nor what may eventually be required by law. Conse- 
quently, much urgently-needed work is being held back. 

Meanwhile things have to get along as best they can, 
and they are not improved by the dogmatism of indi- 
| viduals. It is really wonderful, all circumstances con- 
| sidered, how much work is now going forward. The 
largest works on hand are undoubtedly those at Glasgow. 
Here, as many of our readers will be aware, there are 
three sections — eastern, western, and southern. The 
easterii works have been in operation since 1894. They deal 
with 18 million gallons of sewage a day. The western works 
are now nearing completion, and it is expected that the 
sewage of Glasgow, Partick, and Clydebank will be dealt 
with there towards the end of next May. Thenew works 
in the southern district have not yet been commenced. 
Some exceedingly interesting work is being carried out 
by the Birmingham, Tame, and Rea District Drainage 
Board. During the year this body has, besides carrying 
out a number of experiments, begun to lay down a large 
installation of bacteria beds and sprinklers. Experiments 
will be tried with beds of blast-furnace slag, gravel, broken 
blue and brindled bricks, and furnace clinker. Cardiffis just 
commencing work on the scheme for the western portion 
of the town, permission to carry out which was obtained 
in 1901. Leeds is having further reports made on the 
old question as to whether it shall take its sewage 
some distance away and treat it on land, or else treat it 
bacterially near at hand. Meanwhile, some experiments 
are in progress, so we understand, with the behaviour of 
sewage under different temperatures. Bradford is also 
conducting experiments with the object of removing 
the grease brought into the sewage by wool waste. 
We are informed that a good amount of success has 
been obtained by the blowing in of steam. The large 
Aberdeen scheme is about three-parts finished. It has 
been much delayed during the year by unfavourable 
weather. This scheme includes sewers, some of which vary 
from 53ft. to 7ift. in diameter, and also a tunnel under 
the river Dee, which will form a syphon connecting the 
systems on either side of the river. The new works 
for St. Helens, Lanes, were commenced last March. 
There are to be six precipitation tanks, each 300ft. 
by 30ft. by 6ft. deep. So far four tanks are 
completed, and the other two are well in hand. 
At Skipton, where up to now the system has been 
wholly by land filtration, experiments have been going 
on for two years, and it has now been decided to re- 
| model the whole works. At Colne, too, where hitherto 
| chemical precipitation and land treatment have been 
employed, a change is being made to septic tanks 
and bacteria beds. The new works are to comprise 
screening chambers, sedimentation tanks, and continuous 
filters, with final treatment on land. Colwyn Bay is 
carrying out an extensive scheme including cast iron sea 
outfall, brick and concrete sewers, covered storage 
reservoir, and pumping machinery. The sea outfall is 
partly in tunnel. Canterbury is considerably enlarging 
its main sewers, and is just about to change from a land 
treatment to the employment of open septic tanks. The 
sewage is to be pumped by electricity into these, which 
are to hold 750,000 gallons, or one day's dry-weather flow, 
and is then to be distributed over 51 acres and treated by 
intermittent downward filtration. Coventry has com- 
pleted the main drainage of Foleshill, and is carrying out 
that of Stoke. The combined sum involved is some 
£36,000. Buxton is constructing six new bacteria beds, 
and the sewage coming from the existing precipitation 
works will be distributed over these beds by means of 
Adams’ buoyant splinklers.. Dublin decided to spend 
over £116,000 on the completion of the entire extended 
main drainage scheme. Worcester is putting in out- 
fall sewers, and is constructing an iron tunnel beneath 
the Severn containing duplicate syphons to carry the 
sewage to the Bromwich site for treatment. At 
| Slough a scheme costing some £20,000 is in ‘progress. 
| At Linlithgow the new works are practically complete ; 
‘they consist of septic tank treatment and distributors, 
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and ave said to be the first example of this treatment in 
Seotland. Unfortunately, during a flood in March, 
damage to the extent of £1000 was done to the works. | 
Nelson has constructed a 100ft. percolating bacteria bed, 
und has begun constructing sedimentation tanks, &e., in 
commencement of a complete scheme which has been 
decided on. Halifax is spending some £64,000 on sewer- 
age and sewage disposal. Harrogate, likewise, is laying 
out some £95,000 on works in the town and the surround- 
ing district. Manchester is constructing bacteria beds at 
Dayyvhulme at a cost of £81,000, and is also spending 
£20,000 on the purchase of land. Bristol is at last going 
to make a move, and will probably come before Parlia- 
ment next session. Branksome is finding an outlet to 
the sea by tunnelling under a portion of Pool. The 
Shrewsbury scheme has been finally finished. Notting- 
ham is increasing its sewage farm from 900 to about 1900 | 
acres. During the year 32 miles of subsoil drains and 
half a mile of carriers has been constructed. The method | 
used is broad irrigation with no previous treatment, and | 
it has just been decided to admit all trade efiluents— | 
chiefly from bleach and dye works—amounting to from 8 to | 
3} million gallonsin twelve hours, to the sewers. For Leices- 
ter the new Belgrave pumping station is well in hand, and | 
also the rising main and storm outfall in connection with 
it. Otley has just completed an extension to its disposal | 
works consisting -of screening chambers and septic tanks. ! 
Otley is one of the few places where a septic tank effluent | 
is turned direct on to land. Reigate is constructing 
further sedimentation tanks and _ double - treatment | 
sprinkler beds at a cost of £14,000, _ Burnley is spending 
£35,000 on open septic tanks and secondary. bacterial 
contact beds of an area of 12 acres. Midhurst has a 
double-contact and land treatment scheme on hand, and 
is interesting in that it will deal with the sewage from the 
King’s Sanatorium. At Knottingley, works which had cost 
£24,000 were opened in June. Moffat opened new works 
in March, Barnsley has extensions in hand involving an 
expenditure of over £33,000. Macclesfield is improving 
its disposal works at a cost of £14,000. Southsea has 
a £25,000 scheme in hand; Batley a scheme whereby 
a detritus tank, a septic tank, and four bacteria beds; 
sixteen ‘more bacteria beds, besides storm-water filters, 
are to be constructed; Brierley Hill, one involving 
£25,850 ;-and Mansfield Woodhouse, one costing some 
£17,000... Ashton-under-Lyne opened new works in 
September.~ The outfall sewer for Birkenhead’ sewage. 
which is being made through the property of the Dock 
Board, has made active progress. It is hoped that it will 
be finished this year. 

At the following places works are in progress, in con- 
templation, or have been completed during the year :— 
Oldbury. £13,000 ; Burton-on-Trent, £20,000 ; Springhead, 
£15,000; Featherstone, £12,000; Clay Cross, £7250; 
East Grinstead, £14,000; Blackburn, £6712; Coalville, 
£20,000: Bilston, £47.250; Blaby, £9000; Rotherham ; 
Sherborne, £13,927; Seaford, £7800; Barrow, £16,000: 
Colchester, £9692; Newmarket, £70,000; Leicester; 
Monmouth; Freshwater and Totland, £27,000; Staines: 
Uttoxeter, £12,000; Stratford-on-Avon; Penrith, Kc. 
Maidstone has appfied for powers to borrow £76,000 for 





a scheme with sedimentation and single-contact percolat- | 


ing beds. It will be seen, therefore, that a very con- 


siderable amount of work is in hand, and that it involves | 


a large sum of money. 


It may also be mentioned that installations on the | 


septic tank system have been completed at Yeovil, 


Itchen, Sittingbourne, Gosport, Marlborough, Morecambe, | 
Rodborough, Caincross, Sidford, and for H.M. Office of | 
Works on this system are also in | 


Works at Osborne. 
hand at Wonersh, Lingfield, Formby, and Farnborough. 

Abroad we find that Paris still has trouble with its 
sewage farms. We have so recently referred to this 
matter that it would be out of place to say anything 
further. Bombay has found its main sewers too small, 
and has called for a report. Experiments are being made 
in removing a portion of the night-soil by the Liernur 
svstem. The work on the surface water channel, to 
which we have previously alluded, is in progress. 
Alexandria has no Jess than three reports from different | 
experts under consideration. Bloemfontein is proposing 
to spend £70,000 on a water-borne scheme involving 
bacterial treatment. At Santiago a sewer construction 
Bill has passed both houses of Congress. Los Angeles is 
constructing an outfall sewer at a cost of £152,000, main 
lateral sewers costing £66,000, and storm sewers costing 
£80,000. Septic tanks and filter beds are to be used. At 
Centralia, in Illinois, a sewerage scheme, including 46,000ft. 
of pipe sewers, is being carried out. Amongst other 
places in the States where works are going on or are in 
contemplation may be mentioned Detroit, Toledo, St. 
Paul, Westfield, Guttenberg, Long Reach, Muncie, Marion, 
Dayton, Brooklyn, Providence, Cleveland, Des Moines, 
Portland, and Clinton. Johannesburg is considering a 
scheme involving an expenditure of £187,500 on sewerage, 
and £63,000 on storm-water drains. Works are in 
progress at Hong Kong; Patna Sadar, in India; New 
Orleans, where there are to be 66 miles of sewers; and 
Salt Lake City, which is putting in 17,000ft. of 6in., 10in., 
and 12in. pipe sewers. 

The Septic Tank Company is constructing work at 
Tizi-Ouzou in Algeria; Mosman in Australia; at Buenos 
Ayres; at Lorient and Rouen; at Mozufferpur ; at Glencoe, 
Illinois; at Devonport, Chicago, East Moline, Ckickamauga, 
all in the States; at Plagwitz and Lotzen, in Germany, at 
the Pretoria, Polchefstroom, and Standerton Cantonements 
in South Africa. 








Naval ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Engineer Commander: J. A. 
Murray, tothe Boscawen, forthe Minotaur, and for duty withthe toys’ 
training ship, Portland ; A. Palmer has been placed on the retired 
list with the rank of engineer captain. Engineer Lieutenants : 
F. S. Ainsworth, to the Vivid, for the Resolution ; L. J. Cook, to 
the Vivid, for care of Fleet Reserve Stores; E. Edwards, to the 
Dido ; J. Dawson, to the Apollo, for the Hebe; J. W. J. Sellex, 
to the Vivid, for the Ostrich; C. F. B. Pendleton, to the Fire 





Queen, for the Juno; and J. B, Hewitt, to the Fire Queen, for the 
Violet, 
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STEAMSHIP PROGRESS IN 1903. 

Tue report of the Select Committee on Steamship 
Subsidies, issued in December, 1902, was discussed in 
these columns about a year ago, but nothing definite 
appears to have been settled in the meantime as to the 
new vessels projected to have a sustained sea speed of 


| 24—25 knots, so as to cross the Atlantic—3000 miles—in 
120—125 hours. 


The size required for such speed over a 
long voyage had hitherto discouraged the attempt; 
but within the past year we have seen vessels such as 
the Baltic launched or laid down which, although not 
designed for any extra great speed, are of the scale 
indispensable for the 25-knot projects now known 
generally as the new Cunarders. A large steamer can 
keep her way at full speed, or speed only reduced slightly, 
in a sea which would compel a smaller vessel to heave 
to; and the extra power for high smooth-water speed 
comes in useful when the captain finds himself near 
enough to his port to settle whether it is worth his while to 
put on a spurt and save a tide and twelve hours’ delay. 
When the voyage comes to be reckoned in hours, it must 
be remembered that passengers can be landed only at 
a certain interval of two to three hours twice a day; and 
if it is evident that the tide cannot be caught, it is waste 
of coal to run the last few hours of the voyage at full 
speed. 

Suppose there is high water over the bar at Sandy 
Hook 120 hours, or ten tides, after leaving the English 
| port ; the captain knows he can catch that tide only by a 
| sustained sea speed of 25 knots, and then he makes a 
| record passage. But if in consequence of weather he 
| loses a fraction of a knot on the voyage, he loses that 
tide, and may as well take 132 hours, or eleven tides, and | 
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given voyage, and it provides a basis of departure of 
design, either for increased speed or a diminution. In 
popular language, Froude’s law asserts that if over a 
given voyage, say, of 8000 miles, 1 per cent. increase of 
speed is required above what is being accomplished at 
present by an existing vessel,of standard type, then a 
vessel on similar lines 2 per ‘cent. larger in scale and 
6 per cent. greater in tonnage will do what is required, if 
the horse-power is increased 7 per cent., and the coal 
required per ton of displacement will be the same, and 
the horse-power per ton will be as the speed. 

If, however, as in the Select Committee's proposals, 
the increase of speed is required from a vessel smaller 
than that given by Froude’s law, then the increase of 
horse-power per ton must be greater than as the speed, 
and a greater fraction of displacement must be given up 
to coal capacity and weight of machinery ; so that a limit 
is soon reached of size capable of a high sustained sea 
speed over a given voyage. 

Froude’s law makes the horse-power per ton to vary 
as the speed, and the resistance in pounds per ton, or 
equivalent incline, to remain constant. With the skin 
of the “steamer in ordinary normal condition, we may 
take in round numbers: horse-power per ton = speed 
in knots divided by 16; this is equivalent to a resistance 
of 20]b. per ton, or an equivalent incline of 1 in 112, 
taking in round numbers 1 horse-power as 320 knot- 
pounds, instead of 826—3830. 

With a coal consumption of 2 lb. per I.H.P. hours 
| the coal capacity required for a voyage of 3000 miles it 
about one-sixth of the displacement tonnage. This works 
out, for a 23°5-knot steamer of 26,000 tons displacement, 
| to 40,000 horse-power and 5000 tons of coal, the numbers 
| practically of the Kaiser Wilhelin IT. 

But, as pointed out last vear, the numbers published in 
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proceed at 23 knots. The duration of the voyage is now 
a matter of a round number of tides, and we shall come 
to the tidal service across the Atlantic, as in the old 
cross-Channel system before the improvement of the 
entrance to each terminal port. The constitution of the 
Select Comunittee does not contain any nautical names, 
and the report is guilty throughout of the nautical 
solecism of knots an hour. It is not mere pedantry that 
should compel the use of the single expressive cosimo- 
politan word knot for the measurement of sea speed, as 
the incorrect expression is ambiguous. 

A speed of 25 knots is attainable — easily 
quite a limited scale of size; torpedo catchers have 
been credited with a speed of 35 knots, but with their 
coal capacity the utmost. performance is 840 miles 
—far short of Atlantic requirements. The Parsons 
turbine packet, on the other hand, for the Newhaven- 
Dieppe passage of 60 miles, will require 30 knots for two 
hours, which is realisable on moderate dimensions suit- 
able for the conditions of the port at each end. 

It is the question of fuel endurance, then, which is the 
ruling condition in the design of Atlantic liners. Even then 
the coal picks up for combustion twenty times its weight 
of oxygen in the air it finds on the way. The crazy 
inventor who proposes gunpowder as a substitute for coal 
does not realise that a pound of coal is more efticient, 
because the gunpowder is endothermic, while the coal can 
find an unlimited: supply of oxygen everywhere for its 
combustion. 

Here Froude’s law comes in of steamship comparison 
to serve as a base of departure for a new model. It is 
not meant that Froude’s Jaw is inexorable and must be 
followed strictly ; but it does tell us what is the nature of 
a design which will accomplish the work required on a 
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the Report of the Select Committee show that the new 
vessels proposed are to have a horse-power proportional 
to the fifth power of the speed, and to secure this the 
horse-power per ton must vary as the square of the 
speed, and the tonnage as the cube of the speed. 
Arguing from the performance of well-established 
practice, the resistance in pounds per ton now inereases 
as the speed, so that if it is 20 lb. per ton for the 20-knot 
steamer, it will rise to 25 Ib. per ton in the 25-knot 
design. 

The coal per ton is now as the speed, and the weight 
of inachinery per ton as the square of the speed, so that 
if the coal will rise from one-sixth of the displacement 
at 20 knots to one-fifth and 25, and the weight cf 
machinery, say, from one-seventh to one four and a-half, 
so that a limit is soon reached at which the whole dis- 
placement would be taken up by hull, machinery, and 
coal. If made from the same drawings the revolutions 
per minute of the engines would be the same for high and 
low speed, but the steam pressure would have to _be 
increased as the square of the speed, as also in Froude’s 
comparison, rising from, say, 150 lb. per square inch, 
at 20 knots to 285 at 25 knots. A table of comparative 
results was given last year; it is repeated here in a 
graphical form on a logarithmic co-ordinate chart, which 
has the advantage of straightening all the representative 
curves, such as those published October 17th, 1902. “The 
new Atlantic liners” and the dotted lines added in the 
diagram are given to illustrate the comparison in Froude’s 
law. The diagram is constructed very easily by marking 
off on the vertical ordinates the graduations of a slide 
rule, the horizontal graduations being made to a larger, 

| ten-fold scale, to represent the velocity between the 
limits to be considered, here 20—25 knots. 
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To avoid invidious comparison, a 20-knot vessel has been 
selected in an impersonal way, 500ft. long and 13,000 tons 
displacement, requiring 19,000 horse-power for 20 knots, 
with 2500 tons of coal for a vovage of 3000 miles, steam 
pressure 1501b. per square inch, and 100 revolutions per 
minute, with a propeller of 20ft. pitch. Then the 25-knot 
steamer of the Committee design would require to be 
625ft. long, 25,000 tons displacement, 58,000 horse-power, 
and 5000 tons coal capacity. At 10 horse-power per ton 
the machinert would weigh 5800 tons, but the Parsons 
turbine system might reduce this probably one-half, or 
give 20 horse-power per ton. 

Some of the largest vessels built recently at Belfast 
coaled and engined for a speed smaller than in accordance 
with Froude’s law of similitude. They are found profit- 
able as large cargo carriers, even under the drawbacks of 
the McKinley tariff, as well as of passengers. Their great 
size enables them to maintain their sea speed in almost 
all weathers, and so to beat smaller designs, with higher 
legend speed. But the most expensive design, even of 
the projected Cunarders, will be found profitable, in spite 
of expense of running, as the increased number of voyages 
in the year gives a larger turnover of the capital, the re- 
ceipts being entirely from mails and passengers. When 
a screw collier was proposed, costing £20,000, to compete 
with the old sailing brigs, which could be built for about 
£500, the idea was ridiculed. But the steamer could 
make a voyage in two days requiring a fortnight for the 
sailing ship, that the saving power per ton was 
sevenfold, altogether seventyfold for tenfold tonnage ; 
that the steamer could carry the coal of seventy collier 
brigs; hence the disappearance of this picturesque craft 
from the Thames. To be a commercial a 
steamer must be designed for its particular trade, which 
fiscal alterations, such as the McKinley tariff, may affect 
unfavourably. It must not adopt the military motto, 
Ubique, as prepared to go anywhere and do anything, 
like a man-of-war. 
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The Great Eastern, designed for the Australian 
passenger traffic round the Cape, found her occupation 


gone when the gold fever was over, and was a failure 
when tried on the Atlantic trade. The Majestic, on the 
other hand, disappointed all expectation when chartered 
for troops for South Africa, on the voyage being 
increased from 3000 to 6000 miles, from Southampton to 
Capetown. 

Fortunately for our military success the Admiralty 
transports had just been condemned in time. So long as 
the Admiralty paid the coal bill only, the economical 
speed from their point of view was steerage way, while 
the War-office wanted the troops transported in no time. 
Striking the mean for the benefit of the taxpayer, who 
receives both bills, the economical speed is found w — 
the coal bill is half the running expenses. Thus, fo 
instance, a troopship with running expenses of £400 a 
day and a coal bill of £25 a day “at the old Admiralty | 
eight knots, would cost £13,281 5s. for a voyage of 6000 
miles, lasting 31 days 6 hours ; but the economical speed 
would be 16 knots, the voyage costing £9375 and taking 
15 days 15 hours. 

When the British Association visits South Africa in 
1905, we may hope to make the passage in about fifteen 





days, or a month out and back, leaving a month on shore 
in a two months’ holiday. 

Admiralty warship design should receive attention in 
suiting the warship to the station. The Admiralty expert 
decries the superior ballistic power of the Chilian cruisers 
just purchased by saying that all their goods are in the 
front window, and that the coal capacity is too limited 
for an extended striking radius. But we must consider 
the advisability of having a different type of vessel for the 
various stations—Channel Fleet, Mediterranean, China, 
or Pacitic—and leave the motto Ubique for the men who 
fight them. G. 


H.M.S. HINDUSTAN. 


On December 19th the first-class battleship Hindustan was 
launched from John Brown and Co.’s yard at Clydebank by 


the Duchess of Connaught. The launch was a complete suc- 
cess, the vessel, weighing well over 8000 tons, entering the 


water without hitch or trouble of any kind. 

Presiding at the luncheon which followed, Mr. John D. 
Ellis proposed the toast of ‘‘ The King,’’ and, following him, 
Sir Charles MacLaren proposed ‘‘ Success to the Hindustan.”’ 
She was, he said, the thirty-fourth ship of war which had 
been launched from Clydebank shipyard during the last 
eighteen years, and she represented the very latest type of 
battleship. She was one of the King Edward VII. class of 
battleships, and in her type one of the most powerful, if not, 
indeed, the most powerful, vessel afloat. They were very 
glad to have present the First Lord of the Admiralty, who 
would, he was sure, feel, as they all felt, the importance of 
the great private arsenals such as Clydebank shipyard devel- 
oping all their resources, so as to be able to cope with the latest 
demand of the Royal Navy. The Hindustan had been 
launched in little more than nine months from the time the 
keel had been completely laid, and he believed she would be 
completed and ready for commission well within the time 
stipulated by the Admiralty. The speaker concluded with a 
graceful allusion to the honour that had been done, not only 
to Clydebank, but to the whole of the Clyde district, by the 
visit of their Royal Highnesses, and to the hope that the 
naming of this vessel, the Hindustan, by their Royal High- 
nesses ‘might do a great deal to rivet closer the affections of 
the Indian tributaries to the British E mpire. 

Lord Selborne, in replying, referred at length to the type 
and power of, as well as the policy in naming, the class of 
vessel of which the Hindustan was the latest representative 
to be launched.. The class, he said, marked a transition in 


naval architecture from a comparatively weak secondary 
armament to a secondary armament that was but little 
removed in degree from the primary armament. It 
was the latest development of that famous type of 
battleship first designed by Sir William H. . White 
in the Royal Sovereign class. The transition was clear 


and easy—from the Royal Sovereign to the Majestic, from 
the Majestic to the Formidable, and from the Formidable to 


might say, in one ship or another in every navy in the world 
—was for ever identified with the name of Sir William H. 
White. And this, the last class of battleship which he 
designed for the Navy while it had the advantage of his 


not be the least famous, for, coming at a moment of crisis in 
our national history, it. received the name of its Sovereign, 








Sovereign of this Empire the chief component parts of tle 
Empire. He then spoke of the Dominion building at Barrow 
and the Commonwealth at Fairfield as representing the two 
great Colonies, Canada and Australia, which had done so 
much for the Empire, fighting side by side in South Africa ; 
of the New Zealand as representing that wonderful Colony, 

smaller than either two, that sent ten separate contingents to 
South Africa; and now the Hindustan, that territorial 
Koh-i-nur gem of the British Empire, Hindustana. The three 
other ships of the class would be the Africa, Hibernia, and 
the Britannia, thus completing the cycle. The reason for 
building eight ships of the class was because it was the 
deliberate conviction of the Admiralty that for reasons at 
once strategical, tactical, and administrative, we should build 
in classes of six or eight. The noble Lord concluded by con- 


gratulating the builders on the successful launch, and 
thanking their Royal Highnesses for so graciously, and at 


such trouble, identifying themselves with the ships. 

Of the vessel thus auspiciously put afloat it is not necessary 
to say very much technically, as she resembles in her essential 
features of design others of her class already in the water, and 
more or less fully described in our pages at the time of their 
launch. One or two important features special to the Clyde- 
bank vessel, however, are noted shortly in what follows. The 
principal dimensions of each vessel of the class are :—Length 
between perpendiculars, , 425ft.; breadth moulded, 78ft. ; 
draught of water amidships, 26ft. 9in. ; displacement, 16,350 
tons. The hull of the Hindustan is built generally of a high 
quality of mild steel. The ram, stem, stern-post, brackets, 
&c., are made of cast steel, and are castings of immense size, 
the ram alone weighing as much as 30 tons. The armour is 
of the most modern and effective type treated on the Krupp 
system. As illustrating the fact that although the firing power 
of the most modern artillery has increased of recent years, as 
also has the resisting power of armour, it may be said that if it 
were desired to afford the same protection with the old type 
of armour as is given by the system adopted in the Hindustan, 
the weight of material would be from two to three times 
greater than that now placed on the ship. 

The main engines of the vessel occupy two separate water- 
tight compartments, and the boilers four, thus making 
six in all devoted to the machinery. The vessel has coal 
capacity for about 2000 tons inside bunkers partly above and 
partly below the protective deck. The engines consist of two 
separate and interchangeable sets of vertical four-cylinder 
triple-expansion engines, together capable of dev eloping 
18,000 indicated horse-power. The cylinders, which in each 


| set consist of one high-pressure, one intermediate, and two 


| the King Edward VII. That series‘of classes—copied, he | 
| steel. 


| bladed, and the blades, bosses, 
services as Director of Naval Construction, would “certainly | 
| metal. 


| and one of the objects of the class was to group around the | 





low-pressure, are entirely independent castings, the receivers 
being formed of steel pipes attached to gun-metal expansion 
boxes. In every case the cylinders are provided with sepa- 
rate liners, those of the high and intermediate being of 
forged steel, and of the low specially hard close-grained cast 
iron. The spaces between the liners and the cylinders are 
arranged so as to form steam jackets. . The slide valves for 
high and intermediate cylinders are of the piston type, and 
those of the low of the flat-faced treble-ported type. 

The shafting throughout has been manufactured at the 
Sheffield works of John Brown and Co., and is of best inge 
The crank shaft in each set of engines is in two sepa 
rate pieces, each having two cranks. Crank, thrust, tunnel, 
and propeller shafting is all hollow. The propellers are four- 
cones, and guards are all o 
manganese bronze, the fastening pins being forged of tha 
There are two condensers to each set “of engines, 
so arranged that either of them can be entirely shut off and 
overhauled while the engines are at work. Steam is supplied 
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by a combination of eighteen water-tube boilers of the 
Babcock and Wilcox type, and three single-ended cylindrical 
return-tube boilers. All are designed for a working pressure 
of 2101b., and both water-tube and cylindrical boilers have 
been manufactured in the Clydebank works. The water-tube 
boilers are arranged in the forward and two middle boiler- 
rooms, and are designed to supply four-fifths of the total 
horse-power, equivalent to about 14,400 indicated horse- 
power, while the cylindrical boilers are fully capable of 
supplying steam to develop 3600 indicated horse-power, or the 
remaining one-fifth. 


SCIENTIFIC NOTES FROM GERMANY. 


(By a Spec sal Correspondent.) 

detector.—The Berlin ‘* Gesellschaft fiir 
Drahtlose Telegraphie’’ has just brought out a wave detector, 
designed by Mr. W. Schloemilch, on quite a novel 
principle. In the course of his researches on the behaviour 
of polarisation capacities with regard to electric waves the 
inventor observed that if an ordinary polarisation cell with 
platinum or gold electrodes immersed in diluted acid was 
connected toa source of current, the electromotive-force of 
which was a little higher than the back E.M.F. of the cell, 
an ammeter inserted in the circuit would give evidence of an 
increase in the current strength as soon as the cell was struck 
by electrie waves. The definite type of apparatus contains 
positive electrodes 0-001 mm. in diameter and 0°01 mm. 
in length. It has been found impossible up to the present 
moment to ascertain the physical nature of the process 
and to decide whether the cell constitutes a capacity 
or an ohmic resistance. The inventor has, therefore, 
not been able to establish any definite arrangement of the 
cireuit. There is a critical tension, different for each indivi- 
dual detector, for which the sensitiveness is highest. The 
action of the electric waves results in a strengthened evolution 
of gas bubbles from the electrode. As the intensity of reaction 
is proportional to the intensity of the impinging waves, there 
is no danger of the apparatus suffering any disturbance, as 
many other detectors do in the case of an over-excitation. 
The instrument may be used for measuring wave intensities 
and comparing the intensity of the radiations given off from 
different transmitting devices ; moreover, the physical nature 


A novel wave 














SCHLOEMILCH WAVE DETECTOR. 


of the spark in the exciting spark gap can be ascertained by 
its means. Two different types have been designed for use in 
connection with a telephone, and either with a relay and 
Morse apparatus, or with another telephone. The illustration 
shows one form of the apparatus. The case contains the 
auxiliary batteries and accessories ; the box on top of it holds 
the relay, whilst the detector itself is the small object some- 
thing like a lubricator seen just to the right of the relay. 

The Berlin Type-printing Telegraph Central Station.—The 
type-printing telegraph service just installed in Berlin is 
intended to afford a useful complement to existing telegraph 
and telephone systems. In telephonic communication there 
is a possibility of mistaking the spoken words, and the 
absence of an acknowledgment in writing of the messages, 
such as are frequently required for business purposes ; 
furthermore, there is the objection that conversations may 
be overheard by a third person. Interception of a despatch is 
also not impossible in the case of the Morse telegraph. The 
‘« Teletyper ’’—Ferndrucker—belongs to the general class of 
type-printing telegraphs, but it is distinguished by the extreme 
simplicity of its working. The operation of the apparatus 
may, in fact, be acquired by anybody in a very short time, 
the teletyper being nothing else than a tele-typewriter. The 
type-wheel is provided on its periphery with two circles of 
types corresponding with the ordinary letters, figures, and 
signs, the type-wheel being adjusted to put either circle in 
operation by means of a shift key. . The printing takes place 
simultaneously in both the sending and receiving apparatus, 
no matter whether there is or is not somebody operating the 
latter. The central station just opened in Berlin is intended 
to ensure mutual communication between any two sub- 
scribers to the new system, as well as a simultaneous trans- 
mission of special despatches, such as exchange telegrams, 
from one sending station to any desired number of subscribers. 
The apparatus is likely to be useful also in the case of the 
person rung up being absent, as the telegram, being printed 
on his receiving apparatus, will be found on his return.. The 
working of the station is quite similar to that of a telephonic 
station. There is a switchboard, including indicators and 
connections for one hundred subscribers. 

Graphite resistances.—Attempts have been made for some 
years past to use graphite in connection with electrical resist- 
ances, and a practical form has at last been-designed by R. 
Hopfelt. These resistances take the form of iron rings filled 
with graphite and insulated on both sides by asbestos and 
covered by strong iron plates, conveying away the heat 
evolved. They thus contain no such parts as are subject to 
much wear and tear or to the danger of combustion. This 
construction results in the ohmic resistance varying auto- 
matically with the current intensity, the sparks between the 


| an ordinary Morse signal. 


' oscillating engines, and were quite unable to use them. 


single graphite particles ionising the air by a coherer effect, 
a single resistance thus being suitable for motors both at full 
and half loads. The diminution in resistance, being quite 
gradual, results in the exciting occurring quite smoothly and 
never by steps, owing to the above coherer effect. The latter 
is practically independent of the temperature of the graphic 
rings, the decrease in the ohmic resistance is thus always 
uniform, no matter whether the resistance has been heated 
by frequent use or is still in the cold state. Nearly imme- 
diately after it has been switched out the resistance again 
reaches its original amount, thus being suitable again for 
immediate further use. A resistance chosen for a given 
motor may be exposed to high overloads without endangering 
its durability, the only injurious effect being due to the heat 
evolved not being carried off rapidly enough, the resistance 
failing to act uniformly as soon as the graphite becomes 
incandescent. There is, however, no material injury, and 
recovery occurs as soon as the graphite particles are again in 
the black state. The peculiar construction of the resistance 
permits the adoption of very small dimensions, this being a 
striking feature, especially with those intended for very large 
motors. The smallness of the dimensions and the simplicity 
of design have furthermore the effect of making these resist- 
ances lower in cost than any similar exciting resistances so 
far designed. 

These resistances may also be used to regulate the numbers 
of revolutions of motors, but intervals of rest may possibly be 
necessary after prolonged use, as the coherer effect does not 
occur, as already explained, if too high a temperature is 
attained. Some recent experiments by Herr. Hopfelt show 
the resistances to become materially higher, even during the 
first tenth of a second, after a high overload, as the current 
intensity is lowered, the resistance thus being practically 
independent of the heating, and, in fact, of any other factor 
than the current intensity. 

A novel system of wireless telegraphy.—Herr. E. Ruhmer, 
well known for his experiments in wireless telephony, has 
recently applied his method to optical telegraphy, and the 
Siemens-Schuckert-Werke, Berlin, are just bringing out these 
novel wireless telegraphy apparatus. In present systems of 
optical telegraphy the rays issuing from a projector are, as a 
rule, intercepted at given intervals, so as to form luminous 
flashes succeeding one another more or less rapidly. In the 
Ruhmer telegraph system, on the contrary, the so-called 
speaking ares are utilised, by superposing over the continuous 
current circuit of the lamp placed at the sending station in 
the focus of a projector, a continuous current frequently 
broken by means of a mechanical interrupter, the opening 
and closing being ensured by a Morse key in accordance with 
At each closing of the telegraph 
circuit, the superposed and frequently-interrupted continuous 
current will modify the candle power of the electric arc, 
giving rise to luminous oscillations, which are projected 
towards the receiving station. If all the conditions be so 
arranged that the normai candle power of the lamp remains 
constant, this process will ensure not only a more rapid 
handling of telegrams, but will permit at the same time of 
keeping the latter strictly secret, as the human eye, incapable 
of discerning any more than ten luminous alternations per 
second, will get the impression of a continuous beam, on 
account of the rapidity with which the luminous oscillations 
at the transmitting station will succeed each other. The 
receiving station is arranged in a way analogous to those of 
optical telephony, comprising two telephones and one para- 
bolic reflector, in the focus of which the selenium cell is 
placed. The luminious oscillations at the transmitting 
station are perceived in the telephone at the receiving 
station by means of the selenium cell as humming inter- 
mittent sounds, constituting acoustical and directly per- 
ceived Morse signals. The pitch of the sound will 
depend on the frequency of the interrupter. Whereas, 
in transmitting human language, uncertainties are possible, 
on account of the different acoustical intensities of the 
different vowels, the same sound will be heard here for more 
or less prolonged intervals. It has, therefore, been possible 
to ensure perfectly clear transmissions of signals in atmo- 
spheric conditions which would have rendered difficult the 
transmission of language. The beginning of a communica- 
tion is indicated by a bell, operated by the selenium cell, 
without the agency of any wire connecting it with the trans- 
mitting station. The satisfactory results of experiments so 
far made go to show that this system of optical telegraphy, 
like the analogous system of optical telephony, will be used 
to special advantage in the case of transmissions over short 
distances. It will, therefore, be especially suitable for military 
and naval purposes. 





SIR WILLIAM ALLAN. 


the world has 
lost a remarkable man. He was born in November, 1837, in 
Dundee. His father was James Allan, of the Seabraes 
Foundry in that town ; a man well to do when his son Willian 
was born. Subsequently things went wrong; speculations 
failed, and the boy had to seek a living as best he could when 
but ten years old in an engineering shop in Dundee. Of the 
next few years of his life very little isknown. We next hear 
of William Allan at Paterson, New Jersey. Again there is a 
blank, and his reeent history begins with the year 1861, 
when he was chief engineer of a blockade runner during the 
American Civil War. As the rule was, the boat was captured 
after two or three successful trips. We have heard Allan tell 
the story of what followed in the graphic language which he 
so well knew how to use. The blockade runner was a paddle 
steamer with oscillating engines. The American engineers 
of the Stettin, the capturing cruiser, had never before seen 
They 
insisted that Allan should enlist in the Federal navy, which 
he flatly refused todo. _ Then, they declared, he must take 
charge. of the engines’; that also he refused to do. Threats 
backed up with a revolver only evoked the remark that he 
was a British subject, and his captors had better be careful ; 
but he added that if they liked to pay him he would take the 
ship into port. This was agreed to, and the price fixed at 
30 dols. Allan went into port as a prisoner of war, and “I 
just treated the boat’s main bearings to a touch of the emery 
oil can before we reached port.”’ He was confined in prison in 
Washington for six weeks, during which he and other 
prisoners suffered scandalous privations. At last, by the 


By the death of Sir William Allan, M.P., 


| good offices of the British Ambassador, he was liberated on 
condition that he left the country at once, and promised 


never again to take part in the war. The promise presented 
no difficulty, but the Federal Government owed him 30 dols., 
and without that sum he was not going to leave. Hero 
worried the authorities for some hours that at last they paid 
him, and he returned to this country. 





All his life boiler engineering had been a favourite pursuit 
of his, and he now found work in a boiler shop in Carlisle. 
We next find him employed in the North-Eastern Marine 
Engine Works, Sunderland. It is unnecessary to say much 
about what had proved an unfortunate speculation for a great 
many people. Mr. Allan found his opportunity, and, by the 
sheer force of his personality, he convinced a weak board of 
directors that if they would trust him he would make the 
place pay. They did trust him, and he was successful, 
There were many ups and downs, but at were last the works 
transferred to Wallsend. 

In 1887 he left the North-Eastern Company, returned to 
Sunderland, and started the Scotia Engine Works, of which 
he was managing proprietor up to the time of his death. At 
a by-election in “1893 he was elected member of Parliament 
for Gateshead. In 1895 he was elected once more. 

William Allan never had any teaching beyond the rudi- 
ments which can be acquired by a child. All that he knew 
he taught himself. He possessed no knowledge of mathe- 
matics. Thermodynamics and the laws of heat were sealed 
books to him. Of theoretical engineering or physics, save in 
the most general fashion, he knew nothing. Yet he was in 
the very forefront as a builder of marine engines and boilers, 
which attained in his hands an economy unprecedented save in 
a very few isolated cases. Engineering was with him an 
instinct. He seemed to know intuitively what was right and 
what was wrong in proportions. His machinery never broke 
down. What he said it could do it did. He invented and 
patented various improvements in the marine engine. 
One in particular, in which the condenser is placed under 
the engines, and the pumps driven directly off the 
crossheads, was very successful, and - much favour 
for cargo steamers. He was among the very first to 
reduce the consumption to about 1:5 lb. of coal per indi- 
cated horse-power per hour ; and this was in great measure 
the result of his persistent advocacy of plenty of boiler 
power. For him there was but one marine boiler, the 
Scotch ; and it is not to be disputed that his own experi- 
ence with his own boilers justified the faith that he had in 
them. The modern subtleties of rate of heat unit trans- 
mission per square foot per hour, and such like, he 
utterly disregarded—probably he did not understand them. 
In his engineering work he seldom made any mistakes, 
never any serious mistakes. 

Nor was he less successful in the shops than he was at sea. 
He introduced into the works a system of laying-off at that 
time little known, though now very generally adopted. In 
the erecting shop he had large bed- plates laid truly level, and 
on these the engines were erected by the plumb line and set- 
squares. His scribing tables were elaborate and most care- 
fully attended. to, and he always maintained that accurate 
work was cheap work. With the aid of the secretary to the 
company he devised a system of cost price book-keeping which 
told him every morning what every engine, or part of an 
engine, had cost up to the evening before. 

Sir William Allan was, in one sense of the word,a Radical ; 
but, unlike many so-called Radicals, he had an intense 
sympathy with the working man, tempered by an exceed- 
ingly judicious repugnance for the idler, the ne’er-do-weel, and 
the blatant labour leader. He was among the very first to 
introduce an eight hours’ day, which he maintained was a 
necessity in the North, where the climate was hard. He did 
not press it for the South. He stated without the least 
hesitation that while it was good for the men it was still 
better for the master. In the winter he found by careful 
investigation that his men averaged only seven hours a day, 
instead of nine, so that he really got more done by the eight- 
hours’ day than by the longer day. 

Sir William Allan wrote a great deal of verse and some 
poetry. A Southerner misses the point and excellence of his 
writing because of the broad Scotch dialect which he used. 
He was a powerful man, who would have been very handsome 
but for the effects of an accident in early life. He had a rich, 
deep voice, and was a very ready and trenchant speaker. He 
wore a great deal of hair, and we have heard him laugh 
heartily at the effect his leonine aspect had on strangers. 
His fierceness was all on the outside, however; and those 
who knew him best also knew that he was a thorough good 
fellow and a most sincere and constant friend. His memory 
will live in many hearts; and to the end his career will teach 
the old, old lesson that men make or mar themselves, and 
that, after all, the engineer is born, not made. 

Mr. Allan as a member of Parliament made himself a 
name in the House as the most uncompromising foe of the 
water-tube boiler. It was very commonly supposed that his 
antipathy did not extend beyond the Belleville boiler; but 
this is not the case. It was only of recent years, indeed, 
that he could persuade himself that Express boilers must be 
used in torpedo boats; and he always held that the utility of 
these craft must be reduced almost to vanishing point 
because they could not get on with Scotch boilers. It is 
largely to his criticisms that the appointment of the Boiler 
Commission was due. In 1902 Mr. Allan was knighted; he 
thoroughly deserved the honour. 

He died at his residence, Scotland House, Sunderland, on 
the evening of Monday, the 28th inst. He had long suffered 
from disease of the heart, and his death was almost sudden. 
He leaves a widow and a grown up family. His death will 
be regretted by hundreds of persons who understood and 
valued his sterling qualities. 





JAMES GAVIN LINDSAY. 


WE regret to have to announce the death of Colonel James 
Gavin Lindsay, late of the Royal (Madras) Engineers, on 
November 26th, on board the Peninsular and Oriental steamer 
Caledonia, on his way to India, at the age of sixty-eight. He 
entered the Madras Engineers in August, 1855. As executive 
engineer of the first grade, for the railway survey of Mysore, 
to which he was appointed in April, 1870, he did much for 
the advancement of railway communication in that State, 
whence he was promcted, in 1872, to the position of officiat- 
ing superintending engineer, and engineer-in-chief of the 
| Northern Bengal Railway. From November, 1878, till 
| March, 1879, he acted as director of the State Railways on 
the North-Eastern system, and joint secretary to the Bengal 
Government. During the Afghan War in 1879-80 he was 
employed as engineer-in-chief of the Harnai and Gulistan- 
Karez sections of the Kandahar Railway, and took part in the 
march from Quetta to the relief of Kandahar with the 
force under Major-General Phayre, and in the destruction of 
the towers of Abusaiad Khan’s ‘fort, being mentioned in 
despatches, and receiving the medal. He retired as a colonel, 
which rank he reached at the close of 1882, in April, 1891,- 
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ELECTRIFICATION OF THE LIVERPOOL- 
SOUTHPORT LINE. 

Ir will be remembered that little more than twelve months 
ago it was announced that the Lancashire and Yorkshire 
Railway Company intended to electrify the portion of its line 
between Liverpool and Southport, and although at that time 
much of the detail of the work had to be decided, a start was 
made early this year upon the work, which has steadily and 
quietly progressed. The original scheme has since been 
extended, and a service at certain, times of day will be given 
to the stations as far as Crossens on the north side of Southport 
on the old West Lancashire line, so that the residents in 
these districts will eventually be able to go to and return 
from Liverpool and district without change of carriage. The 
amount of track to be electrified amounts in all to about 
23 miles of double line, nearly all of which has been com- 
pleted. All the high-tension alternating cables have been 
laid. The sub-station buildings are all completed, and pro- 
gress is being made with the erection of machinery in the 
same. The rolling stock is all in an advanced state, and is 
being fitted up with the electrical equipment. The power- 
house building is complete, and every effort is being made to 
get the machinery ready for operation early in the New 
Year. The trains generally are composed of two first and 
two third-class cars; the third-class cars of which are 
equipped with four motors of 150 horse-power each, making a 
total of 1200 horse-power per train ; to operate these motors 
current is obtained from a live rail alongside the running 
tracks, which is fed with direct current at about 600 volts 
from four sub-stations, three of which are situated at Birk- 
dale, Seaforth, and Sandhills respectively, and another in 
the main power-house building at Formby. These sub- 
stations are provided to transform and convert the high- 
tension alternating current from the main power-station at 
7500 volts, into direct current. 

The power station adjoins the railway ; it is a building 290ft. 
Jong by 130ft. wide. It contains sixteen Lancashire boilers, 
8ft. 6in. in diameter by 32ft. long, for a working pressure of 
1601b. per square inch, together with superheaters, feed 
pumps, induced draught plant, &c. The other and larger 
span contains four horizontal cross compound condensing 
engines of 1500-kilowatt capacity ; also one subsidiary vertical 
compound condensing engine of 750-kilowatt capacity, 
capable of taking large overload for short periods. The 
generators in connection with these engines are of the three- 
phase type, with a periodicity of 25, and a voltage of 7500. 
The engine-room also contains steam-driven exciters, sub- 





station plant, and a main switchboard. Three-core paper 
insulated metallic-sheathed cables convey the high-tension 
current to the sub-stations, and are laid on what is known as 
the ‘‘ solid system ’’ along the company’s permanent way. 

The sub-station equipments consist of static transformers, 
which transform the three-phase alternating current of 
7500 volts to low-tension alternating current, from which it 
is converted in rotary converters to direct current at 600 volts. 
The rotary converters are nominally of 600-kilowatt capacity, 
four being provided in each sub-station, and three air-cooled 
static transformers are provided in connection with each 
rotary. The permanent way equipment consists generally of 
a live rail, of Vignoles section, supported at intervals of 10ft. 
on insulators, the centre of the rail being exactly 3ft. 114in. 
from the centre line of the track, and the top of the rail 3in. 
above the surface of the track rails, these being dimensions 
agreed upon between all the railway companies. This third 
rail weighs 70 lb. to the yard, and is carried by special insu- 
lators. It is generally placed in the 6ft. way, but occa- 
sionally brought to the outside of the track, to suit special 
conditions. In order to improve the return circuit, an 
exactly similar rail to the third rail supported on wooden 
blocks has been placed in the 4ft. way, bonded of course to 
each running rail ; this method of return interfering least with 
the running tracks and permitting the easy removal of any run- 
ning rail at anytime. The current is returned through the 
wheels to the running rails, thence to the centre rail, and on 
to the power house. The electric cars for this service are 60ft. 
long, and 10ft. wide, and are the widest carriages in this country. 
Most of the seats are crosswise, to seat three on one side of 
the passage and two on the other, but at the ends they are 
fixed lengthwise, to allow more room for passengers entering 
or leaving the cars. The trailers or first-class cars have seats 
arranged after the same design, but only two on each side of 
the passage. A four-car train will carry 270 passengers, the 
third-class seating 69 and the first-class 66 people. The 
above illustrations show an exterior view of a complete train, 
and interior views of the first and third-class coaches. 

The motor compartments have, with the exception of the 
roof, which is covered with sheet-steel plates, been lined with 
uralite, the floor also being fire-proof. In addition to the 
cable troughs, in which the cables are placed for conveying 
current to the motors, and equipment, being lined with 
uralite, the whole of the floor over the motors is covered with 
the same material and thin steel plates. All the trains carry 
fire appliances. The vacuum brake used on the trains is, 
with some slight differences, the same as that used all over 
the Lancashire and Yorkshire Railway. It is fitted with 
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quick-acting valves, and an exhauster is provided in place of 
the steam- ejector used on the locomotive. We believe that 
this is the first case of the use of the vacuum brake upon 
electrically-worked trains. 

The controllers employed are designed to control all the 
motors on the train from either end. On each side of the 
bogie are cast steel shoes, or slippers, which pick up the 
current from the live rail. 

The whole of the work, with the exception of the rolling 
stock, which is being made at the Horwich and Newton 
Heath works of the railway company, is being carried out by 
Messrs. Dick, Kerr and Co., Limited, of London and Preston. 








SamMvEL CrawrorD,—The death took place at 51, Lidderdale- 
road, Sefton Park, Liverpool, on the 21st inst., of Mr. Samuel 
Crawford, shipbuilder, formerly, and for many years, shipyard 
manager in the Clydebank establishment, while still in the hands 
of its founders—Messrs. J. and G. Thomson—and latterly ship- 
builder on his own account at Kinghorn, Fifeshire, and with M S 
Grayson, on the Mersey. Mr. Crawford, who was in his sixty-fifth 
year, had his first responsible position in the Fairfield shipyard, 
under the then manager, the late Mr. John Lumsden. He had at 
first charge of the Admiralty work, and later the management of 
the iron department all over the yard. During his management of 
the Clydebank yard, and when next in command to the late George 
P. Thomson, close on 100 vessels were built, representing consider- 
ably over 300,000 tons of shipping. About ten oreleven years ago, 
Mr. Crawford joined in partnership with Messrs. Scott in carrying on 
the shipyard at Kinghorn, Fifeshire, and some three years ago 
went to the Mersey and associated himself with Messrs. 
Grayson in starting their new yard there. Mr. Crawford was well 
known in shipbuilding circles all over the Clyde, and other centres, 
and his experience and skill were at times requisitioned in connec- 
tion with industrial questions. Some years’ago a dispute arose 
between the boilermakers and iron shipbuilding section of artisans 
and the shipwrights, employed in Fairfield shipyard, both parties 
claiming to do the same work, Over thirty different jobs in all 
were in dispute, and the disagreement lasted some ten or eleven 
months. During this time many vessels were left in an unfinished 
state and had to be completed in the dockyards, neither of the 
trades in dispute being allowed to do the work. Ultimately it 
was agreed to settle the matter by arbitration, but the arbitrators 
could not agree, and the matter was remitted back to the two 
workmen’s societies. By these bodies, Mr. Crawford was chosen 
to act as umpire, and his award was accepted without dissent or 
murmur, and both parties to the dispute have since worked in 
harmony, not only in Fairfield, but in the other yards on the Clyde 
undertaking Admiralty work, and also on the North-East Coast. 
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FAILURE OF MECHANICAL STOKERS 
IN INDIA. 


A copy, just to hand from Calcutta, of Mr. Frederick 
Grover’s report to the Indian Government on the smoke 
nuisance in Caleutta, should be carefully conned by British 
makers of mechanical stokers. Mr. Grover, himself an 
advocate of mechanical firing, is convinced that, as an 
apparatus for the prevention of smoke, all types used: in 
India have resulted in failure. In a large mill one of the 
types of sprinkling stokers was tried for three years, and 
was finally discarded on account of (a) the inability of 
the stoker to deal with Indian coal; (4) the prejudices of 
the native firemen; (c) the coal, apart from its quality, 
was delivered in such variety of sizes that a staff of men 
was kept at work breaking it up for use in the mechanical 
stoker. Thus more labour was occasioned to break the 
coal than was previously needed for hand firing, when the 
firemen had only to break the large lumps. So far as the 
unsuitability of sprinkling stokers for dealing with Indian 
coal is concerned, the large amount of ash present in the 
coal—usually over 25 per cent.—necessitated a more 
rapid movement of the fire bars, and this movement 
caused live coal to travel over the end of the fire bars. In 
consequence of this large masses of-clinker were said to 
form in the ashpit, which were so difficult to extract that 
at times the delay endangered the stopping of the 
machinery. Mr. Grover suggests that if the feed of the 
coal and the position at which it is thrown on the fire had 
been adjusted with particular relation to the traverse of 
the fire bars, this duty had been obviated. Two instances 
are cited in the appendix of the abandonment of this type 
of mechanical stoker on account of the cost of upkeep. 

In another mill coking stokers were used for five vears, 
after which time they were removed, numerous prosecu- 
tions having shown that they did not prevent smoke; 
there was no economy in fuel or labour, and, besides 
these drawbacks, there was great expense in the upkeep. 
According to the millowners, the boilers worked with 
less power when the stokers were on than without them 
—presumably this means that the work on the boilers 
was beyond the capacity of the stokers. Yet, as the rate 
of firing was only 24 lb. per square of grate, one would 
imagine that the mechanical stokers were not over- 
worked, but that improved methods increasing the 
draught were perhaps necessary. The low-grade quality 
of the coal burnt had also probably much to do with this 
failure. We are unable to find in the late Mr. Bryan 
Donkin’s book on the “ Heat Efficiency of Steam 
Boilers” any instance of a boiler equipped with the 
particular type of coking stoker referred to in which the 
percentage of ash and clinker exceeded 14°3 per cent., 
although instances are cited of the combustion of 29°35 Ib., 
32°3 Ib., 42°0 Ib., and even 56°6 lb. of coal per square 
foot of grate area without forced draught. 

Other mills—the Mullick’s Ghat Pumping Station and 
the Linde Ice Factory—are all reported as having dis- 
carded their mechanical stokers for reasons similar to 
those already given. At the Linde Ice Factory one 
additional reason was brought forward, which was that the 
stokers preferred to put coal on the fire through the fire 
doors rather than to throw it up into the hoppers of the 
mechanical stokers. As all mechanical stokers are fitted 
with fire doors for emergency use, the constant use of 
the fire door entirely nullifies the advantages of the 
mechanical stoker, both from the point of view of smoke 
abatement and economy. Contrasted, of course, with 
the physique of the British fireman, working under 
temperate conditions, the undersized and ill-nourished 
Bengali could only have been expected to have shirked 
the arduous toil of throwing coal into the hoppers. The 
idea of suggesting the erection of a gangway running 
along the level of the hoppers does not seem to have 
occurred to Mr. Grover; we mention this because there 
were—and perhaps are—electric lighting works and mills 
in England where there would be far less veiled opposi- 
tion to the mechanical stoker were only an overhead 
gangway and wheelbarrows substituted for the lifting 
of coal more than twice the height needed tq throw it on 
to the fire bars. 

We quote, and specially commend to makers of stokers, 
paragraph 99 of Mr. Grover’s report. 

“99. Sufficient evidence has been adduced to convince 
me’ that apparatus for the consumption of smoke has 
failed to effect its object in India. Let us examine the 
case of mechanical stokers in particular. The machines 
are made, in the first place, to work with English coal. 
I have been informed by the home makers that they have 
sold machines for India, but do not know their exact 
destination. The sale is effected through an agent, whose 
knowledge of the machine is usually confined to the 
illustration in the makers’ catalogue. Could any con- 
ditions prevail more likely to promote failure? Until such 
time as the manufacturers of mechanical stokers come 
into direct touch with the users, and until they manifest 
sufficient enterprise to send their own trained men. to 
erect and teach the use of their machines, they will con- 
tinue to fail.” 

We stated that Mr. Grover was an advocate of 
mechanical firing, and he devotes considerable space to 
their theoretic value from the standpoints of efficiency 
and smoke prevention. We doubt whether he has made 
out as good a case for the latter as for the former. It is 
notorious that the emission of smoke from mechanical 
stokers depends wholly on the load on the boiler—i.e., 
the fuel consumption necessary to maintain a constant 
steam pressure—and that a comparatively smokeless 
chimney will smoke villainously at aught above a certain 
rate of firing. Mr. Grover is, however, hopeful of the 
future. “I am of the opinion,” he states, “that the 
difficulties here alluded to are of an artificial character, 
for if Indian labour can be trained to the management of 
the complicated machinery already in existence in the 
jute and cotton factories. I cannot but think mechanical 
firing will also be realised. 

We sincerely hope that the British manufacturers will 
on their part take Mr. Grover’s remarks to heart, and 
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retain this market by the design of stokers capable of 
dealing with far poorer coal than the British slack and 
other fuels—whose calorific value is high and whose per- 
centage of incombustible is low—for which the present 
discredited stokers were apparently designed. 


DOCKYARD NOTES. 


THE festive season in Italy is being made merry with a 
‘* Battle of the Boilers ’’—as usual of a political kind. The 
Italian navy does not bear the highest of all records for 
efficiency, but it has one or two very able officers, and of 
these Admiral Bettolo is perhaps the chief. Consequently, 
the Socialists have picked him out for attack, and a supposed 
penchant for water-tube boilers is one of his ‘crimes.’ 
Bellevilles and Niclausses have been fitted in the latest ships. 
The Socialists ery for cylindrical boilers, and since Colonel 
Cuniberti designed the new ships of the Vittorio Emanuele 
type, which are to have water-tube boilers, he, too, 
has come under the ban. This is doubly hard on Italy’s 
great naval architect, because at the time the contract was 
given out he tried to get cylindrical boilers fitted. This, 
however, has not saved him from having hurled at his head 
all the recent attacks on the Niclausse boiler that have been 
made in the French Chamber, where a deputy made a great 
scene by reading one of M. Pelletan’s letters. The Socialist 
deputies propose to re-design the Vittorio Emanuele. If this 
comes eff, let us hope that she will be in the enemy’s fleet 
when the big war comes—she will help us best that way. 


Tue Hindustan has been launched. Ccmmenting on the 
event, a daily paper published in a naval port says :—*t She 
will be the most powerful battleship afloat, and will carry 
four 12in., four 4in., and several smaller quick-firing Hotch- 
kiss guns.”’ 

THe New Zealand is to be launched at the end of 
February. 


H.M.S. Drakr has made another record. Despite the 
recent gales and fogs in the Bay of Biscay she has gone from 
Portsmouth to Las Palmas, Madeira, in three and a-half days. 
The pro-Belleville engineers are crowing accordingly, and 
here they certainly seem to have something to crow about, as 
the Drake has beaten all previous records. To that ship it is 
doubly welcome, because between her and the Good Hope a 
fierce rivalry exists as to which can go fastest. The Good 
Hope has the advantage of a special Belleville expert chief 
engineer, the Drake has only an ‘‘ ordinary’’ chief. However, 
she has made the record all the same, and will take a deal of 
beating. 

Tue Triumph and Swiftsure—ex-Libertad and Constitucion 
—were, it is now stated, purchased because Russia had 
offered to buy them for £1,800,000 within twenty-four hours. 
The United States, which refused these ships, is said 
to have been in treaty for the two Argentine cruisers at 
Ansaldo’s, which are reported to have been bought by Japan. 
Possibly, after all, it will happen that we shall acquire these 
ships also. 


THe Archer and Karrakatta are homeward bound, and 
expected to arrive at Plymouth at the end of February and 
early in March. The Karrakatta will receive water-tube 
boilers—probably of the Mumford type. 

OnE of our new ‘** A”’ class submarines is rumoured to have 
done 14 knots, but the report lacks confirmation. 


Ovr contemporary, the Naval and Military Record, in dis- 


cussing the recent trial of the Suffolk, draws attention to the | 
fact that the speed was taken by log, and raises a mild protest | 


against this system of speed-taking. It is, of course, less 
satisfactory than the more orthodox method, but there is no 
doubt that the ship made a very good speed. 


To the list of Russian ships bound for the Far East may be 
added the old Nakhimoff and the Navarin. Neither ship is 
likely materially to weaken Japan’s chances. 





A NEW SULPHUR RECOVERY 


OnE of the most difficult problems confronting the manu- 
facturer of sulphate of ammonia from coal-gas liquor is the 
removal of sulphuretted hydrogen from the foul gases which | 


are evolved. Sulphate of ammonia is made by distilling gas 
liquor with lime, and absorbing the vapours in dilute 
sulphuric acid. The acid retains all the free ammonia, and 
decomposes any weaker ammonium salts that may volatilise 
as such ; so that from the saturator there issue sulphuretted 
hydrogen, sulphurous acid gas, carbon dioxide, water vapour, 
&c., mixed together in highly irregular proportions, which 
depend on the composition of the liquor under treatment at 
the moment. Apart from the fact that an escape of any gas 
containing sulphur is, at least on paper, a waste of money, it 
is a nuisance to the neighbourhood, and, consequently, such 
escape is forbidden by the Alkali Acts of 1881-1892. 

Various processes have been suggested for dealing with the 
sulphuretted hydrogen, and some are, of course, in actual 
employment, but hitherto it has seemed almost impossible to 
devise a method which should satisfy both the Inspectors 
under the Alkali Acts and the sulphate of ammonia makers. 
It has been proposed to burn the gases so as to convert the 
sulphuretted hydrogen into sulphurous acid, which is then to 
be led into vitriol chambers in the ordinary way. The 
moisture in the gas is troublesome here, and even if it is 
removed by condensation there is too much carbon dioxide to 
render a combustion process practicable, while its extraction 
appears neither economical nor convenient. The gases are 
also treated by passing them through purifiers on somewhat 
similar lines to those adopted in gasworks for the removal of 
sulphuretted hydrogen, but this plan is far from being per- 
fect. A method of an entirely different order was patented by 
Mr. H. W. Hemingway in 1899, in which any irregularity of 
composition in the gas to be treated is not only devoid of ill 
effect, but may actually be turned to the advantage of the 
results obtained. This process has been examined by the 
Chief Inspector under the Alkali Acts, and has been favour- 
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ably reported upon by him in his thirty-eighth annual report. 
More recently it has been submitted to an exhaustive ex- 
amination by Mr. R. J. Friswell, F.1.C., whose report is now 
before us. 

The fundamental reaction upon which the process depends 
is the well-known double decomposition mentioned in all the 
text-books that occurs when two volumes of sulphuretted 
hydrogen and one of sulphurous acid meet. This yields 
nothing but free sulphur and water, according to the 
equation 

2H,S + SO, = 8S + 2H,0. 

Actually, however, a little thio-sulphuric acid is produced ; 
but, as will appear later, that is of no consequence. In 
practical work a determination of this reaction is not sufficient 
for the purpose in view, for the whole of the sulphur in the 
gases treated can only be eliminated if the proportion between 
the H,S and the SO, is maintained at the necessary ratio by 
weight of 68:64. Such accuracy of adjustment is clearly 
impossible, and therefore from the chamber where this reac- 
tion is carried out there issues a gas containing an excess of 
one or other noxiousing redient. Mr. Hemingway accordingly 
leads this partially-desulphurised product through a scrubbing 
tower, down which a liquid is trickling that contains sulphite 
of iron in suspension. If the gas contains H, $ the sulphite 
of iron decomposes it, elemental sulphur and sulphide of iron 
being produced. If the gas contains SO,, on the other hand, 
it is decomposed by the sulphide of iron, iron thio-sulphate 
being formed, which, like the iron sulphite, is capable of 
decomposing H,S. It has been proved by experiment that 
these chemical changes can be rung by sulphuretted hydrogen 
and sulphurous acid upon iron sulphite, sulphide, and thio- 
sulphate repeatedly or indefinitely, and that they proceed 
automatically, leaving at last free sulphur and sulphide of 
iron. 

To start the operations a small quantity of sulphurous acid 
is required, This is obtained from the pyrites burners, if 
such exist in the factory, or by burning some sulphur on 
purpose. The gas is led into a small vessel, where it is 
mixed with some ammonia diverted from the liquor stills. 
Ammonium sulphite is produced, and is run into a tank con- 
taining a solution of sulphate of iron. This gives a solution 
f ammonium sulphate and a precipitate of the desired iron 
sulphite, which remains in suspension. The reagent is then 
pumped to the top of the scrubbers. These are employed in 
duplicate, so that, if and when necessary, the reagent in the 
first may be altered in composition by an intended addition 
of one of the two gases in order to fit it to absorb the other ; 
and during this addition the second tower retains the excess 
of the gas which is being introduced. The small quantity of 
thio-sulphuric acid in the water running away from the 
vessel where the H,S and SO, interact is recovered by lead- 
ing the liquid into a tank containing scrap iron, which de- 
composes the compound and forms an equivalent amount of 
free sulphur. The final products are thus sulphate of 
ammonia, free sulphur, and a mixture of iron sulphide and 
sulphur. This mixture may be furnaced to yield the SO, 
originally needed, and the resulting iron oxide can, if deemed 
worth the trouble, be converted into sulphate. The free 
sulphur is saleable, or may be burnt to supply vitriol 
chambers. It is not contaminated with arsenic, and there- 
fore it gives a sulphuric acid, or an ammonium sulphate, 
which is free from that poisonous impurity. When carried 
out on a works having acid chambers, the mixture of iron 
sulphide and sulphur goes direct to the burners, and no 
special apparatus is required to generate the sulphurous acid 
needed. The patentee does not claim that a profit is to be 
made by liquor manufacturers through the adoption of his 
process ; he regards it as a means for satisfying the demands 
of the Alkali Acts more simply and efficiently than has 
hitherto been possible. In view, however, of the obvious 
simplicity of the plant required, of the absence of labour and 
extra chemical reagents, it would seem as if the sulphur re- 
covered should do more than pay for its own extraction. 


EXPRESS PASSENGER ENGINE, GREAT 
NORTHERN RAILWAY. 


Ix our issue of November 27th last we gave drawings of the 
new ten-wheeled passenger express locomotive in use on the 
Great Northern Railway. In our issue of August 7th we 
also gave a full description of this fine engine, and to-day, as 
a two-page Supplement, a perspective view of the engine with 
its tender is presented. Having already gone so thoroughly 
| into the details of this locomotive, it will be unnecessary to 
| give any particulars in the present instance. 





LAUNCHES AND TRIAL TRIPS. 

GLORIANA, spar-deck steamer; built by, Northumberland Ship- 
building Company ; to the order of, Furness, Withy and Co., 
Limited ; dimensions, 373ft., 48ft. by 30ft. 10in.; to carry, 
| 7000 tons deadweight; engines, triple-expansion, 25in., 4lin., 
69in. by 48in., pressure 1801Ib.; constructed by, Richardsons, 
Westgarth and Co, ; launch, December 19th. 

PRINCE ALBERT, steel screw steamer ; built by, Tyne Iron Ship- 
building Company, Limited ; to the order of, The Ocean Société 
Anonyme Belge d’Armement et de Navigation, Antwerp ; dimen- 
sions, 280ft., 42ft., 28ft. 7in.; to carry, cargo; engines, triple- 
expansion, 23in., 37in., 6lin. by 39in., pressure 180 Ib. ;  con- 
structed by, Wallsend Slipway and Engineering Company, 
Limited ; launch, December 19th. 

MANCHESTER Manine, large steel screw steamer; built by, 
Furness, Withy and Co., Limited ; to the order of, Manchester 
Liners, Limited ; dimensions, 372ft. long and capacity of 376,000 
cubic feet; engines, triple-expansion, 26in., 42in., 72in, by 48in., 
pressure 180 1b. ; constructed by, Richardsons, Westgarth and Co., 
Limited ; launch, December 19th. 


ENTERTAINING WorKPEOPLE.—On Christmas Eve Mr. Jardine, 
of Nottingham, together with Mrs. Jardine, entertained in the 
Meadow Hall over 1400 of the children of the workpeople 
employed in Mr. Jardine’s various factories. An excellent pro- 
gramme was arranged, many of the items, such as songs, dances, 
and recitatious, being contributed by children of the workpeople. 
The cinematograph, which showed a large number of instructive 
and amusing living pictures, was especially appreciated. Mr. and 
Mrs. Jardine addressed the children, and then presented each 
child with a bun, an orange, a Christmas card, and a piece of gold 
or silver money fresh from the mint, the amount given varying 
from 3d. to 23s., according to the number of entertainments 
attended. The total amount of money distributed was over £100. 
The children dispersed at about 8.30 p.m., after spending a most 
enjoyable time. This is the twentieth year in succession In 
which Mr. and Mrs. Jardine have entertained their workpeople’s 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


STEAM TURBO-GENERATING PLANT. 

Srr,—Many red herrings have been passed over the trail of this 
correspondence, and it is difficult to keep on the scent. We will 
try to get on the line again, but before doing so must reply to 
some of the criticisms, so that we may not leave a wrong impres- 
sion. Mr. Campbell Swinton will find ‘load factor ” defined in 
the Electrical Times Tables as 

“Units x 100” 
** Max. load x hours.” 

We say that even if the units always mean the same thing, such 
a load factor is of little use in comparing stations under different 
c‘reumstances. For example: A Coronation night in Cambridge, 
or some festive occasion in Scarborough, might seriously increase 
the usual maximum load, and spoil the load factor for the year. 

If, as Mr. Swinton allows, the plant installed was considerably in 
excess of requirements at both these places at the time, we have 
no doubt an enterprising station engineer would see his way to do 
more than he could have done if he had only the allowance of spare 
plant usual in reciprocating engine stations. 

We have drawn all this storm about our ears because we 
suggested that the excess of plant—since admitted—over the 
usual maximum requirements might be installed for fear of stripped 
blades and other difficulties. 

We quite agree with Mr. Henry Lea and Mr. Merz, that the 
returns from which the figures have been obtained do not give all 
the information required to enable a very exact comparison to be 
made, and although we made out our list as impartially as possible 
from the only available statistics, we fail to see that any further 
discussion of details is in any way useful. 

Instead of the lists which have been under discussion, we will 
adopt Mr. Barker’s suggestion, and have taken from the provincial 
list given in the Electrical Times issue of the 11th inst., the 
exclusively steam turbine stations, viz., eight, and all the remain- 
ing stations, viz., 160. The coal and works costs for the steam 
turbines run out at -78 and 1-6, as compared with -738 and 1-4 
for the 160 others. Instead of the steam turbines being, as 
claimed, as good as the best reciprocating engines, the figures for 
the turbine stations are not even up to the average of the good 
and bad of all sorts. These figures will, we think, appeal to an 
open-minded reader, as many of the 160 stations have old type 
and uneconomical plant of various kinds. 

Even in the station of the Newcastle Company, which has been 
referred to by the steam turbine advocates, the published results 
show that the reciprocating engines supplied by the Wallsend 
Slipway Company gave a much better result than the steam 
turbines under similar conditions of vacuum and superheat. 

Mr. Barker is disappointed that we have not accepted his figures 
in connection with the value he assigned to the inch of vacuum, 
but we really do not see why we should prefer Mr. Barker's figure 
to the 4 per cent. per inch in Mr, Wilkinson’s paper, or the 6 to 
7 per cent. for every inch above 25, as given in a paper on the 
Curtis turbine, by Mr. W. R. Emmet, published in various electrical 
papers last October. 

There is no doubt that the steam turbine requires for economical 
running a much better vacuum than would be required for the 
same economy with the reciprocating engine, and a vacuum that it 
would be very difficult to obtain in many places. 

Mr. Barker has shown great ingenuity in manipulating the 
tables to prove his point, but we do hope he will be content with 
the full average results we now give him, and turn his attention to 
more useful points. 

We are afraid he is splitting hairs in raising the point he does 
concerning the results of a re-trial of a Belliss engine without over- 
haul after five years’ work in a central station. The vacuum was 
on the average about l4in. better on the re-trial, and for a com- 
pound engine the correction for this would be about 3 per cent., 
and the consumption at full load would then be 19-79 on the re- 
trial, against 19-4 on the official trial five years before. But trials 
were also made at three-quarter, half, and one-quarter loads, and 
taking an average ofall the loads, the result after correcting for 
vacuum comes out 20°2 Ib. per brake horse-power after five years, 
against 20°9 Ib. per brake horse-power originaliy, or +7 Ib. better. 
The engine was put on the test plate exactly as received, without 
the cylinders being opened out or any adjustments made. 

Central station engineers, steam engine manufacturers, and 
probably consulting engineers are longing for a chance to use or 
make steam turbines whenever they feel that they can safely do so 
without risking their reputation. At present the problem before 
them is about as follows. 

The high-speed, self-lubricating, triple-expansion, double-acting 
reciprocating engine has proved itself capable of doing central 
station work more comfortably, more economically, and with less 
risk than any steam turbine yet built, especially when the electric 
generator attached to it is taken into account. The steam turbine 
advocates would like to get the idea abroad that for central station 
work the steam turbine is overhauling the reciprocating engine 
and will soon displace it. How absurd this position is can be 
easily ascertained by anybody who will take the trouble to find out 
what is being done. We ourselves, for example, have put through 
our gates, during the nine months just completed of our present 
financial year, 56,000 horse-power of our engines, say at the rate 
of 75,000 horse-power per annum, which is a considerable increase 
on anything we have previously done, and other builders are 
probably in the same position. Steam turbines in hand at the 
present time, at least, are a very small item in comparison with 
the reciprocating engines which are being turned out in this 
country. 

Advocates of steam turbines assert that the reciprocating engine 
is played out and has reached its limit, but we know of no such 
finality. We have made great «dvances in recent years, and are 
looking forward to still better results in the near future. 

: - the other hand, the steam turbine position is about as 
O.0OWS., 

(1) For more than twenty years it has had the continuous 
attention of some of the best and most ingenious mechanical 
engineers in this country or elsewhere, but up to date the chief 
difficulty, viz., that in connection with the clearance, has not been 
solved, and is probably incapable of practical solution. 

(2) The amount of the clearance permitted to obtain the results 
published is so small that grave practical difficulties are produced 
by expansion under the temperature of the working steam. 
Certainly this clearance can never get less during the working 
period, and we assert that the published figures show that it 
increases, 

(3) To enable results to be obtained approaching those we can 
get from triple-expansion reciprocating engines, superheat of a 
considerable amount must be employed, and the clearance must 
be proportionately increased. It is impossible under working con- 
ditions in a station to keep the superheat within any but very wide 
limits, and as the clearance must be made large enough to meet 
the maximum superheat, waste of steam through the clearance at 
working temperature must be largely increased. 

(4) Stripping of blades may be caused by the superheat over- 
heating them, or over-expanding the rotating part as a whole, and 
it may also be brought about by water, or a very small foreign 
substance at this very high peripheral speed. ; 

(5) The improvement in economy in the steam turbine is limited 
by this question of practical clearance, and there does not appear 
to be much chance of further improvement in view of the great 
care and thought which has already been expended. : 

(6) The one big point in connection with a steam turbine plant that 
appeals to everybody is the fact that the larger sizes especially can 
be manufactured much more cheaply than the same power of 





reciprocating plant ; but against this must be taken into account 
the fact that with the steam turbines go boilers and condensing 
plant much larger than in the case of the reciprocating engine. 
Any big difference in economy or unreliability of the plant would 
make the difference in first cost a trivial matter, compared with 
the trouble which might result from the change. 

As I shall be out of England during the next three or four weeks 
I hope to find on my return that the discussion has been continued 
on lines useful to your readers, 

(For BELLISs AND Morcom, Limited), 
ALFRED Morcom, Managing Director. 
Ledsam-street Works, Birmingham, 
December 22nd, 1903. 


DURBAN HARBOUR. 


Sir,—Reading your article on the ‘‘ Dredging at Durban Har- 
bour” suggests my writing you some remarks on that subject. 
When I first landed at Durban, over thirty years ago, the harbour 
works consisted only of works on the north side of the entrance, a 
short piece of pier built by Mr. Milne, which forms the shore end 
of the present north pier; and Veitch’s pier, a rubble construc- 
tion run out from the shore considerably to the northward, and 
curving towards the bar. An attempt had been made on the 
south side also to run outa rubble pier by Captain Veitch, but it 
was swept away by the breakers. At that time the entrance was 
generally very shallow ; sometimes nothing bigger than a barge 
could get in or out. After some years a start was made to run 
out Milne’s pier, and also to carry out a concrete pier on the 
south side parallel with it, the south pier being generally well 
in advance of the north one, so that it acted as a breakwater 
to the heavy seas coming up from the south-west. This 
made some improvement, but a much better depth was 
obtained by using a bucket dredger in the entrance channel. 
The deepening of this channel between the piers caused the 
current running in and out to smooth down the ridge forming 
the bar, and there is no doubt that still further dredging between 
the piers would have a further beneficial effect. Now came the 
battle of the piers, the Hon. Harry Escombe, who took a very 
great interest in the matter, advocating the extension of the south 
pier to form a breakwater, and check the sand travel in rough 
weather, which forms the bar; while Mr. Methven, the harbour 
engineer, advocated curving both piers gently in an easterly 
direction, the south pier to be only a little in advance of the north 
one. After a long and bitter controversy neither plan was carried 
out, but it was found that the tidal current running in and out 
was pushed by the outside current up against the north pier end, 
the depth at the pier end being quite 100ft., and ships coming in 
had to keep close up to it, the bed of the channel at the entrance 
sloping like the roof a house. This deep hole was filled up 
with stone, and here the matter rested for a while. When 
some leading experts were called in, they advised carrying 
out the north pier as far as the south one, at the same time 
reducing the width from 800ft. to 600ft. This was most unfortunate 
advice ; the heavy seas striking diagonally across the harbour 
entrance, run along ,the new diagonal piece of wall and affect the 
vessels at the wharf, while the narrowed entrance with no shelter 
is difficult of access in rough weather, and the average depths 
decrease in spite of constant dredging. True, better depths are 
maintained lately by dredging away the sand outside the south 
pier in advance of rough weather by a very powerful dredger, but 
the fact remains that the entrance is narrowed by 200ft. at the 
most critical point, while the waves are driven into the harbour. 
What is wanted is access to the inner harbour for all vessels in any 
weather, and this can only be got by running out the south pier to 
form a breakwater. The question of scour can be ignored. The 
south pier should be run out in a straight line with the present 
pier to a depth of, say, 50ft. of water. This would give shelter to 
the entrance, and would stop the sand travel. There is no doubt 
that Harry Escombe was right, and that if we are to see the largest 
mail steamers at the wharf, we must have a sheltered, wide, deep 
entrance to our splendid harbour. PIONEER, 

Zwartkop, Natal, December Ist, 1903.$ 


CHANGES IN THE SEA COAST OF THE UNITED KINGDOM. 


Srr,—On the 4th inst. I called your attention to the inaccuracies 
appearing in the published accounts of the report of the British 
Association Committee appointed in 1899 to inquire into this 
subject. 

As this letter has remained unanswered for three weeks it would 
seem that the statements it contains are in the main correct, for 
otherwise the members of the Committee, whose names have been 
accepted by the public as guarantees for the soundness of the 
report, would, for their own credit’s sake, have hastened to uphold 
the report and confute the letter. 

Granting, then, that my letter, which has since received further 
support by the discovery of similar inaccuracies in the English 
portion of the report, is correct, and that the report, as a whole, 
must be discredited as useless and misleading, it would perhaps 
be a graceful recognition of the trouble I have taken if the Com- 
mittee acknowledged the debt they owe me for putting them right, 
and possibly saving them from falling into similar errors in the 
future. 

There are those who may say, with characteristic British 
irreverence, that it does not much matter what the committee 
reports—but I am not one of these, and I seriously think that at 
the present moment—when so many eyes not engaged in gazing 
towards the Far East are directed towards the disappearing East 
Coast nearer home, when, in fact, the foreshore erosion question is 
exciting an unprecedented amount of attention, no association or 
institution credited with perspicacity and integrity should allow 
itself to mislead and continue to mislead the public. 

Of course mistakes will occur with associations as with 
individuals, but when they do occur in considerable numbers—as 
in the present instance—no time should be lost in an effort to 
rectify them. 

The misstatements in this unfortunate report have now had a 
long start, and we know how difficult it is to catch up and 
eradicate false impressions. 

If a history of the coast line were now started it is more than 
probable that the British Association’s report would be largely 
used and quoted from, and, as a result, the history would be very 
inaccurate and untrustworthy. 

R. G, ALLANSON- WINN, M. Inst. C.E. 

22, South Frederick-street, Dublin, 

December 21st, 1903. 


A WINDING ENGINE PROBLEM. 


Srr,—I have read the interesting article on a ‘‘ Winding Engine 
Problem” in the current issue of THE ENGINEER, and have 
checked the calculations therein as far as data allow. 

The alterations in the above article which I would suggest are :— 

(1) That the author should cultivate a little better acquaintance 
with the academical methods which he so much deplores. These 
at least have the advantage of having a definite meaning attached 
to the terms used. The author speaks in paragraph 2, line 29, 
and in page 566, line 73, of horse-power per minute where he 
means horse-power. 

(2) That the forces represented by curves C and D should be 
plotted on the same side of ‘the zero line as the forces representec 
by the curves A and B, since these forces all oppose the motion o 
the drum. A much better method would have been to conside 
the cages, load, and ropes as one moving system. The force: 
necessary to accelerate and retard the whole system could then be 
calculated. 

(3) No allowance is made for friction, which would certainly te 
considerable, 





From the above it would appear that the author has little cause 
to begin his article with an indictment of the academical method 
of teaching mathematics. By following a strictly academical 
treatment of the problem he would certainly have shortened the 
time spent in calculating the radius of gyration and the force 
necessary, at the periphery of the drum, to produce acceleration, 

The moment of inertia of the drum may be got very simply by 
calculation, taking each part separately ; then the equation : 
Couple acting = moment of inertia x angular acceleration, gives 
the couple producing acceleration of the drum. The equivalent 
force at the drum periphery is then obtained. 

Using the author's figures for mass and radius of gyration of the 
drum, the force at the periphery of the drum seems to be 4900 1b. 
weight, and not 56001b. weight as given by the curve. The latter 
number would be the equivalent force at the radius of gyration. 

Glasgow, December 16th, 1903. J. 8, NICHOLSON, 


Sir,—In answer to the letter from Mr. Nicholson, which 
you forwarded me, I would like to point out that it would 
»e as well if the writer were to make sure of the accuracy 
of his calculations before he decides that the force of 5600 lb, 
weight at the drum perigbery, as given in the curve for drum 
acceleration, should be 4900 Ib.; 5600 lb. weight is the correct 
value, and if he cares to have the calculation I shall be pleased to 
send it to him. 

I grant that I have omitted to take friction into account, but I 
contend that it would only affect the power required by an 
infinitesimal amount, for, at the moment when the maximum 
opposing torque comes on the engine, the only frictional force to 
be considered is that due to the weight of the drum and the rope 
tensions, which forces partially counteract each other. 

Let the writer calculate the horse-power expended on two 
bearings 12in. diameter by 24in. long, with a coefficient of friction 
of ‘021b. per pound, which may be taken as about correct for 
syphon lubrication, and that the number of revolutions per 
minute corresponds to the velocity at the moment when the 
maximum opposing torque comes on the engine, and I think that 
he will find that it is not worth taking into consideration. 

Brake friction need not be considered in this problem, as the 
brakes would not be in action when the maximum opposing torque 
came 6n the engine, and, therefore, cannot affect requisite engine 

ower. 
The curves A and B, for lifted cage and load and weight of 
lifted rope, have been plotted above the zero line when opposing, 
and below when assisting motion ; whilst the curves C and D, for 
dropping cage and weight of dropping rope, have been plotted 
below when opposing, and above when assisting motion in order 
more clearly to distinguish the forces due to dropping and lifted 
masses, 

As to the using of the expression “ horse-power per minute” 
instead of ‘‘ horse-power,” it is a question not of method but of 
terms, and does not on that account affect the manner of attack- 
ing the problem in the slightest degree. 

THE AUTHOR OF THE ARTICLE, 

Lincoln, December 28th, 1903. 


SUBURBAN PASSENGER TRAFFIC. 

Sir,—I do not quite know what figures Mr. d’Alton and Dr, 
Mannheim want. If they will be explicit, I will endeavour to 
satisfy them. Taking 10 tons of train as a constant, we have, 
allowing for train friction, the following figures : 

06 ton 

1°5ft. per second per second 
30 miles per hour 

15 miles per hour 

“25 miles 

3ft. per second per second 

25 mile 
"375 mile 


Accelerating effort 
Acceleration .. .. .. .. 
Speed attained in 30 seconds 
Average speed ae Soa ent 
Distance run in 30 seconds. . 
Retardation by brakes. . 
Distance run in 15 seconds 
Total distance travelled 
Timeinseconds .. .. .. .. 45 
I have not included anything for continuous running at 30 miles 
an hour. That will depend on the distance between the stations. 
I provide half a minute for acceleration, one-fourth of a minute for 
retardation. The distance travelled will be g mile. If the 
stations are J mile apart, then retardation must begin the moment 
30 miles an hour is reached. If they are a mile apart, then five- 
eighths of the distance could be run at the uniform speed of 
30 miles an hour, U. he B, 
December 28th, 1905, 


SIDE-SLIP TRIALS, 


Sirn,—I should be very much obliged if any reader could kindly 
assist me in any way to secure a private piece of road, either 
asphalt, cement, or wood, for the carrying out of the Club side- 
slip trials. If possible, the road should be within 10 miles of 
London, and it is probable that some of your readers may know of 
such a track. BasiL H. Joy, 

Technical Secretary. 

Automobile Club, 119, Piccadilly, London, W, 

December 22nd, 1903. 


CONDUCTION THROUGH GASES. 

Sir,—I have made a slip in the review of Professor Thomson's 
book last week. In discussing his Faraday tubes the sentence 
should be: ‘* This machine, taking Professor Thomson a little 
further than he goes, is perpetually interlinking his endless 
Faraday tubes with the magnetic circuit laying them against the 
circles described by the parts of the inner faces of the discs, and 
skidding previously interlinked tubes.” The tubes are being 
interlinked with the magnetic circuit, or set free from it. 

Your REVIEWER, 


SUPPLY OF TIMBER FOR SLEEPERS IN AMERICA. 


Srr.—A note in THE ENGINEER of November 27th, 1903, states 
that owing to the consumption and destruction of timber in the 
United States, the supply of “ties and tie-plates” will be prac- 
tically exhausted in thirty or forty years. This may be correct so 
far as ties—sleepers—are concerned, but as the tie-plates—bed- 
plates—are of steel, it is evident that they are not affected by the 
failure of the timber supply. RAILs, 





INSTITUTION OF CIvIL ENGINEERS.—The second general meeting 
of the Glasgow Association of Students in Session 1903-4 was 
held iast night in the Institution Rooms, 207, Bath-street, the 
President, Mr. J. E. Harrison, M. Inst. C.E., in the chair, when 
Mr. J. Malcolm Bell, B. Sc., Stud. Inst. C.E., read a paper on 
‘* Electric Equipment of Light Railways.” Mr. Bell’s paper dealt 
generally with the displacement of steam by electric power owing 
to the greater capabilities of the latter for developing local traffic. 
Systems of transmission were compared, it being shown that while 
for short distances the use of direct current was simple and satis- 
factory ; for longer distances, necessitating high pressures, alter- 
nating current was required. The question of gauge was considered, 
the advantage of economy in using narrow gauge being set against 
the disadvantage of breaking continuity of gauge and consequent 
transhipment. Track construction, and in particular the method 
of making solid joints, was gone into, The unsightliness of the 
trolley wire system was admitted, but its superiority to both 
conduit and surfact contact systems was demonstrated. For 
power generation, water, low and high-speed steam and gas 
engines were compared. The capabilities and limitations of rack 
railways were considered, and in conclusion a short description 
was given of the construction and equipment of a rack railway, for 
juarry development, driven by water-generated electric power. 
An animated discussion followed, and a very hearty vote of thanks 
was awarded to Mr, Bell for his interesting paper, 
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RAILWAY MATTERS. 


Tue Russian Technical Railway Commission is dis- 
cussing the question of using raw naphtha as fuel in the case of 
locomotives, 

Iv is reported from New York that Mr. Loree, presi- 
dent of the Ba'timore and Ohio Railway, has been appointed 
president of the Chicago, Rock Island, and Pacifie Railway from 
January Ist. 


THE list of principal railway accidents which occurred 
in the United States in November includes accounts of 38 collisions, 
25 derailments, and from other accidents, 47 passengers were 
killed and 132 persons injured. 


A successFUL trial trip of the new carriages which are 
to run on the Lancashire and Yorkshire Railway Company’s line 
between Liverpool and Southport, by electricity, was made last 
week on that company’s system. 


Ir is reported from the Continent that the Russian 
Ministry of Public Works intends undertaking surveys next year 
for a railway line between Samarkand and Tarmys, on the Amu- 
Daria, on the Russo-Afghan frontier. 


Tue Tramways Committee of the Bolton Corporation 
are testing several different kinds of life-guards on their cars, but 
none is said to. be really effective. A woman was run over and 
killed a few days ago owing to a defective guard, 


Tue condition of the Welsh steel trade is serious. At 
Baldwin’s Works, Landore, 400 hands have been paid off, and a 
similar number will stop work this week. At the other works the 
decision of the men regarding the proposed 15 per cent. reduction 
in wages is awaited. 


Orpers have been issued to 
that all practising students are to 
About one hundred learners are thus debarred from further 
activity on the railway referred to. This order was due to the 
derailment of a butter train near Cheliabinsk, when the engine 
was being driven by a student of the Tomsk Tec ‘hnological Institute. 


the Siberian Railway staff 
be kept from engine driving. 


Tue light railway in the Borough of Colne is now 
completed for some 2} miles, viz., from the borough boundary with 
Nelson to Heifer-lane Top, and the cars have been running “about 
a month. The further length to Trawden is now being “carried 
out, and before next June the length to Laneshaw Bridge should 
be completed, which will make in all a total length of about 5 miles 
of track 

AccorDING to the Ottawa correspondent of the Times, 
Mr. A. G. Blair, ex-Minister of Railways and Canals, has accepted 
the position of chairman of the newly constituted Federal Railway 
Commission. Mr. Blair, it will be remembered, resigned his port- 
folio last July, 
trans-continental railway policy. 
Minister of New Brunswick. 

Tue New York, New Haven, and Hartford Railroad 
intends to improve its Shore Line division next season by the 
building of a steel bridge across the Connecticut River, the 
masonry to be constructed with a view to making it a four-track 
bridge at some future date. Three other bridges will be built on 
the Shore Line, and two of them on the New York division, 
also with a view to four-tracking. 

A sum equal to £800,000 has been offered the Nicaraguan 


Government for the line of railroad running from the port of 


He was for many years Prime 





owing to disagreement with his colleagues on | 


NOTES AND MEMORANDA. 


CiypE shipbuilders launched during the year just 
closed 269 vessels, aggregating 422,070 tons, as compared with 
520,000 tons for 1902, 


An internal combustion motor firing by compression 
was described at the last meeting of the Paris Academy of Sciences 
by M. Cannevel. In the motor described, the ignition is produced 
by a compression of about 30 atmospheres, 


In the United Kingdom alone the value of the non- 
metallic minerals raised in 1901 was £111,000,000, while in the 
United States it was £113,000,000. In both cases it was consider- 
ably greater than the value of the metallic products, 


CAREFUL tests are being made at the Westport School 


of Mines, in New Zealand, of the black sands from Bradshaw, and 
also of the sands from the beaches between Charleston and 


Karamea River, in order to ascertain whether they contain 
monozite. 


THE traffic receipts from the Manchester Ship Canal 
in November amounted to £37,199, against £33,847 in November 
last year. For the eleven months the total receipts have amounted 
to £351,587, or £35,469 more than the corresponding period of 
last year. 


SHIPBUILDING returns for the North-East Coast show 
that for 1903 the output has been nearly 700,000 tons, compared 
with 800,000 in 1902. A reduction has been experienced in 
nearly all centres in the district, that for the Wear alone having 
been 45,000 tons. 


WHEN oxygen is slowly passed into molten sulphur, 
ignition of the latter occurs at 28Q deg. Cent., says M. Moissan. 
When air was used instead of oxygen, the ignition temperature was 
363 deg. Cent. Oxidation of the sulphur was observed, however, 
at temperatures far below the ignition points. 


any 


THE recovery of tin from tin-plate scrap is extensively 
carried on in Germany, the stannate process being employed. By 
this method the scrap is subjected to a bath of electrolysed sodium 
hydrate, which reacts upon the tin to form soluble sodium stan- 
nate. Good scrap yields from 2 to 3°5 per cent. tin. 


THE demand for electric current supplied by the Man- 
chester Corporation works is increasing with remarkable rapidity. 
The total output from all stations during the four weeks ended 
December 19th was 3,606,372 units, as against 2,539,368 for the 
corresponding period of 1902—an increase of 1,067,004 units, or 
42 per cent. 


Tue fact that 75 per cent. of the central electric stations 
of the United States are in places of less than 5000 inhabitants, as 
compared with 22-8 per cent. of the gas plants, indicates the wider 
distribution of the electric stations which have enabled the 
inhabitants of the small places to enjoy illuminating facilities 
confined heretofore to the larger cities and towns, 


THE magnitude of the postal business of the United 
States is indicated by the fact that in 1902 the 75,924 post-offices 
did a business amounting to £24,369,769 in gross revenue, the 
number of pieces of matter of all kinds mailed during the year 
having been 8,085,446,850. The domestic money -order depart- 
ment transferred £62,710,055, and the amount of money sent to 
foreign countries in this way was £4,414,890 





Corento, on the Pacific, through Leon, Chiuaudeja, Managua, and | 


Granada. The America company will probably get the line, 
notwithstanding the offers made by a British syndicate, says the 
Iron Age. Then the line will be built, and extended to the 
Atlantic section, tapping the mahogany country. 


AccorpDING to the Berlin correspondent of the Standard, 
the Cameroons Railway Syndieate has definitely resolved to go on 
with the construction of the railway through Adamawah, and 
across the Benue River to Lake Chad. The object of the expedi- 
tion, which is sent out by the syndicate to the Manenguba 
Mountains, is not so much to ascertain whether the line should be 
continued, as to find out the most practicable route. 


AFTER long negotiations, an agreement concerning the 
Hankow-Canton Railway has been xigned at last by the representa- 
tives of the American and Belgian Governments, says the Brussels 
correspondent of the Standard. It is — that the northern 
part of the line shall be managed by the Belgians, and the southern 
part by the Americans. The board of directors will be composed 
half of Belgians and half of Americans. The original stock is 
fixed at £4,000,000, 


Corts of most of the Bills of the railway companies 
for next session were published recently. Two of the largest 
companies—the North-Western and Midland—only ask for 
£300,000 new share capital. In the case of ‘the Great Western 
£1,000,000 is asked for, but the Bill covers financial arrangements 
for taking over the Abingdon Railway on advantageous terms, and 
for operations jointly with the London and North-Western, the 
Great Central, and Great Southern and Western Companies. 


At the Barnsley coal market on Wednesday the ques- 
ton of placing ensuing locomotive coal contracts for next year was 
tie chief topic of conversation. The coalowners, according to 
acrangement, tendered at 9s. per ton—the existing price. Nego- 
tiations, pending for a fortnight, have resulted in the Midland and 

Great Northern Railway Companies agreeing to pay 8s. 9d. per ton 
for next year’s supplies. The same terms have been submitted to 
other companies, including the Lancashire and Yorkshire and the 
North-Eastern, but have as yet not been accepted. 


A CONSIDERABLE landslip occurred on Wednesday 
morning, on the London and North-Western branch line from 
Northampton to Market Harborough, at the mouth of Kelmarsh 
tunnel, Northamptonshire. The tunnel is approached through a 
deep clay cutting, the sides of which have shown weakness for a 
few days. The collapse occurred in the up-line cutting, where the 
two lines are separated by a bank 20 yards wide. The down line 
was uninjured, and traffic is proceeding both ways on the down 
line, with little interruption, except to mineral trains. 


Tue Board of Trade have received, through the 
Foreign-office, from his Majesty’s Consul-General at Christiania, 
a despatch notifyi ing that tenders are invited for the supply to the 
Norwegian State Railways of about 4640 tons of steel rails and 
accompanying angle fish-plates. Tenders will be received in 

Christiania up to 3 p.m., on January 20th, 1904. His Majesty's 
Consul-General adds that such further particulars as are available 
will be procured and forwarded as soon as possible. Apart from 
the usual Customs duties, a preference of from 10 to 15 per cent. 
is given to Norwegian tenderers. 

Tue Midland Railway Company has introduced a new 
class of sleeping car on its night Scotch trains. The cars are 60ft. 
long and 9ft. wide, This allows sleeping berths 6ft. 2in. long to 
be arranged transversely, and also a corridor the full length of the 
vehicle, All the sleeping berths are on the same level ; two of the 
compartments each accommodate two persons ; the remaining six 
compartments have one berth each, but two of them may be con- 
verted into a double compartment by means of a sliding door in 
the partition. A smoking compartment is provided at one end of 
the cars. Efficient roof ventilation is provided, which can be 
augmented in summer time by lowering the side windows and 
inserting a wire gaze dust screen in the openings. The cars are 


built with a clerestory roof, which makes the compartments lofty 


In ten years the consumption of cement in the United 
States has increased 144 per cent., being 28,402,466 bbl. in 1902. 
This increase is due to prosperity in building trades and to new 
uses for the material. Cement production in the United States 
has grown remarkably in ten years, being 26,165,934 bbl. in 1902, 
as against 8,119,939 bbl. in 1893. An important era in American 
cement construction came in with the application of reinforced 
concrete to large buildings. 


Quartz glass is a new material made by melting pure 
quartz crystal before the oxyhydrogen flame. The melting point 
| of quartz is about 1700 deg. Cent., or only 80 deg. below that of 
platinum, so that its manipulation in a molten condition is ex- 
tremely difficult and laborious. By reason of its superior hardness, 
transparency, and low index of expansion, the glass, says the 
Engineering and Mining Journal, is admirably suited for the manu- 
facture of scientific instruments. 


THE arbitrators’ award in the case of the Grand 
Junction Company’s claims against the Water Board was delivered 
last week. Their claim amounted to £4,863,195, and Sir E. Fry 
| said that if the Court of Appeal should hold that the arbitrators 
| were right in the decision on the point of law which had been 
raised with regard to the sinking fund, then the amount to be paid 
was £3,349,500. If, on the other hand, the Court of Appeal 
should hold that they were wrong on the point of law, then the 
sum would be £3,552,5 


In 1840 Great Britain produced 75 per cent. of the 
world’s supply of coal ; at the present time it produces, according 
to Mr. B. Brough, only 28 per cent. The condition of the iron 
trade has always exercised a most important influence on the pro- 
duction of coal, so that a large demand for iron draws with it a 
large demand for mineral fuel. Statistics show, however, that 
since 1870 the world’s production of pig iron has increased from 
12,000,000 to 44,000,000 tons in 1902, but the share of Great 
Britain has fallen from 48-8 per cent. to 20 per cent. 


Durine the past few months experiments have been 
made with the three submarines now lying in the Devonshire 
Dock, Barrow, the last three of the first batch of submarines built 
for the Admiralty. These experiments have embraced not only 
the question of submersion, but also the capability of 
the boats to guide themselves in a given direction when 
under water, and the best means to be adopted by which the 
crews of these boats can be supplied with pure air when they are 
below the water and hermetically seal Improvements sug- 
gested by the experiments will be embodied in the new boats to be 
built this year. 


THE production of pig iron in Germany for the first 
eleven months of 1903 was 9,236,886 metrical tons, the output of 
November alone having been 842,830 tons, against 869,463 tons in 
October and 730,928 tons in November of last year. The make of 
pig iron for the first eleven months of 1903 has been 1,588,221 tons 
in excess of that of the corresponding period of last year, an 
advance which is quite unprecedented in the records of the 
German iron industry. The /ron and Coal Trades Review says it is 
quite probable that “Germany will this year have made a ‘larger 
advance in iron output than any other country, not even excepting 
the United States. 


THe Water Committee of the London County Council 
report that during the months of October and November last 
416 samples of water were taken by the Chemist from the metro- 
politan water companies’ mains, and 156 samples from the rivers 
Thames and Lea above the intakes of the water companies. 
Although the quantity of organic matter present in the water was 
small, it was from two to five times as great as that present during 
the corresponding period of last year. The quantity of nitro- 
genous organic matter present also showed a remarkable increase. 
The unfiltered water taken from the Thames and Lea above the 
intakes of the water companies contained more organic matter 









MISCELLANEA. 
Ir is intended to introduce three-quarter time in the 


Wear shipyards immediately after the present holidays, notices to 
this effect having been posted in several yards, 


THE difficulties connected with the Gordon Bennett 
Race at Homburg, in the Taunus Mountains, have been success- 
fully overcome, and it is now almost certain that the Gordon 
Bennett Race will take place on June 17th. 


THE new Russian shipbuilding yards, the construction 
of which was begun almost immediately after the former yards 
were destroyed by fire rather more than a year ago, are nearly 
completed, These yards are on the Galley Island on the Neva, and 
will be able to turn out the largest warships. 


THE Saturday half-holiday has not hitherto been 
generally observed in French factories to any appreciable extent, 
only about 14 per cent. of the total industrial class enjoying the 
privilege. A movement is in progress for generalising the practice 
after April first next, but it has many opponents as well as 
supporters, 


THE anthracite coal produced in the Donetz district, 
and the exportation of which to foreign markets has caused so 
much anxiety to the mineowners in South Russia, has just found a 
new market in France. Thus, a cargo of 516 tons of anthracite 
was shipped at Odessa for Marseilles, and it is said that this cargo 
was only a portion of the quantity sold. 


THE city of Bristol was suddenly plunged into darkness 
about five o’clock on Wednesday, last week, through the failure of 
the electric light, brought about by aserious fire at the Corporation 
electric light works, The fire, it is stated, resulted from the 
overheating of a switchboard, and the greater part of the building 
was destroyed, much of the machinery being wrecked. 


THE seeking of parliamentary powers to construct a 
deep-water canal between the Forth and the Clyde, ¢i@ Loch 
Lomond, suitable for the passage of warships and deep-sea vessels, 
has been postponed until the spring. The cctianated cost of the 
scheme is eight millions sterling, and towards this the Government 
are to be asked to contribute. The surveying of the probable 
route is still going on. 


THE Mossend Steelworks, the property of the Summer- 
lee and Mossend Iron Company, of which the late Colonel James 
Neilson was the head, and which have been shut down for about 
twelve months, will, it is stated, be restarted immediately after the 
New Year holidays under new auspices, the principals being the 
younger members of the late James Neilson’s family, the Clarks of 
Paisley, and the Thomsons, late of Clydebank. 


THE extensions to the Colne Sewage Disposal Works, 
now in course of construction, will be completed at an estimated 
cost of about £14,000. The total capacity of the septic tanks wiil 
be 1,250,000 gallons, or rather more than two days’ normal flow of 
sewage, and the bacteria beds will treat twice the normal flow of 
sewage when completed, having an area of about 2} acres. New 
detritus chambers, screening chambers, and sludge lagoons are to 
be erected. 


SHort ty before half-past five on Monday afternoon a 
serious accident occurred at Barnbrook Mills, Bury. The engine 
attendant was shutting off steam, with a view to stopping the 
engine, when the fly-wheel, weighing about 20 tons, burst with a 
loud report. Fortunately, most of the pieces fell into the wheel- 
race, but one piece went into the weaving shed. No one was hurt, 
but as a result of the accident nearly 700 operatives were thrown 
out of work for a time. 


Tue Bombay Port Trust are urging the progress of the 
new dock scheme. An exhibition of plans giving an exact conc2p- 
tion of the change that is contemplated in the face of the eastern 
foreshore between the Ballard Pier and the Victoria Docks has 
been held. The latest detailed estimates of the whole scheme, 
including the cost of a new and powerful dredger, total up to 
Rs. 3,32,69,836, and Government sanction has been asked for, the 
endorsement of the people of Bombay having already been given 
to the action of the Port Trust. 

AccorDInG to a New York paper, Professor Alexander 
H. Phillips, of Princeton, states that radium exists in this country 
in carnolite, an ore from Utah. The professor found on expert- 
menting that from 25 Ib. of carnolite a sample of radio-active 
barium chloride can be obtained, which will give about 1500 
activity. This activity, while not so powerful as that obtained 
from some European ores, is sufficient for many practical purposes. 
Carnolite, while not a very common ore, is found in good quanti- 
ties in Utah, and very likely in other places in the Rocky 
Mountains, 


THERE has recently been delivered to Messrs. Bell 
Brothers, ironmasters, Middlesbrough, by Messrs. Andrew 
Barclay, Sons and Co., Limited, the last of six similar specially 
heavy and well-finished locomotives. These have saddle tanks, 
l6in. cylinders, 24in. stroke, and 1601b. steam pressure. They 
are four-wheeled, suitable for quick curves, and are exceptionally 
strongly built for the hard work connected with the conveying of 
the slag and other traffic about the blast furnaces and slag tips. 
Similar locomotives have recently been delivered to the Edinburgh 
Collieries and Wemyss Coal Company, the latter firm having three 
of the same make. 


On December 19th the great suspension bridge, which 
for the past seven years has been in process of building across the 
East River, New York, was opened. This bridge, which is the 
largest structure of its kind in the world, spans the river between 
the foot of Delancey-street, Manhattan, and the foot of South 
Fifth and South Sixth-streets, Brooklyn, and has a total length 
from the entrance at the street level in Manhattan to the entrance 
in Brookiyn of 7200ft. The main span is 1600ft. in the clear. 
The bridge from approach to approach has a clear width of 118ft., 
and provides accommodation for two elevated railway tracks, four 
street railway tracks, two 18ft. roadways, two footpaths, and two 
bicycle tracks. 


In Berlin the tramways charged a fare for every 
separate section of about two miles ; but a few years ago the fare 
was made uniform, 10 pfennige for all distances. The company 
which has most of the lines in Berlin, many leading to suburbs, 
some of which are not populous, finds that some of these lines do 
not pay expenses. Nevertheless, all the suburbs not yet reached 
constantly urge the company to build through their streets. The 
matter has reached such a poiut that the company has given a 
general answer to all such demands, in which it declares its 
readiness to extend its lines to such places, if they will guarantee 
it the cost of running the cars, which it states to be generally, on 
the average, about 134 cents per car mile, and more where there is 
not more than a car hourly. 


THE special service vessel, Traveller, which collided 
with the cruiser Euryalus in the Hamoaze, Devonport, on June 
26th last, has, by the exertions of the West of England Salvage 
Company, been moved from the position in which she was beached 
at Wilcove, and there is now every prospect of her being salved. 
All the efforts of the Dockyard authorities to get her off were 
abortive, and eventually the task was given up. The West of 
England Salvage Company then. made offers of assistance. The 
Government lent the company several lighters on which powerful 
pumps were fitted, and endeavours were made to get her off. For 
along time these efforts were unsuccessful, but in the last few 
days they have been partially successful, the vessel having been 








and airy, 





than that examined in October and November, 1902. 


moved 75ft. nearer the shore, 





THE ENGINEER 


ELECTRICAL POWER TRANSMISSION IN CALIFORNI 


(J a> deseription se pige 9) 











TRANSMISSION LINES CROSSING THE MOUNTAINS 














POWER HOUSE AT COLGATE 








1904 


JAN. 


FOREIGN AGENTS FOR SALE OF THE ENGINEER. | 


\USTRIA.—F. A. Brock naus, 7, Kempiyasse, Vienna 1. 
CHINA.—KELLY AND Watsn, Limrrep, Shanghai and Hong Kong. 
PRANCE.—Boyveau AND CHEvILLET, Rue de la Banque, Paris. 
GERMANY.—ASHER AND Co., 16, Unter den Linden, Bertin. 

F. A. Brockuaus, Leipzic ; A. TWerrMEvER, Leépeic. 
INDIA.—A. J. CompripGe anp Co., Railway Bookstalls, Bombay. 
ITALY.—LoescuHER anv Co., 307, Corso, Rowe; Bocca FRERES, 
JAPAN.—KELLY anp Watsn, Limirep, Yokohaime. 

Z. P. Manuva anv Co.. 14, Nihonbashi Tori Sanchowe, Tokyo. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 

s. AFRICA.—Ws. DawsoN & Sows, Limrrep, 7, Sea-st. (Box 489), Capetown. 

GORDON AND GorTcu, Long-street, Capetown. 

R. A. THOMPSON AND Co., 33, Loop-street, Capetown, 

J. C. Jota anv Co., Port Elizabeth, 

East London, Grahaustown, King Williamstown, 

Hanpev Hovss, Limirep, Kimberley. 

ADAMS AND Co., Durban and Maritsburg. 
AUSTRALIA.—Gorpon anp Gorcn, Melbourne, Sydney, and Brisbane. 

R. A. THOMPSON AND Co., 180, Pitt-atreet, Melbourne, 

Adelaide, and Brisbane, 

TURNER AND Henpverson, Hunt-strect, Sydney. 

NEW ZEALAND.—Upton anp Co., Auckland ; Craic, J. W., 
(ANADA.—MontTreat News Co., 386 and 388, St. Jaimca-atrect, 

Toronto News Co., 42, Yonuge-street, Toronto. 
UNITED STATES OF AMERICA.—INTERNATIONAL NEws Co., 

Duane-strect, New York ; SuB3scrrerion News Co., Chicago. 
STRAITS SETTLEMENTS.—Ke.iy anp Wa.sn, LiMirep, Singapore. 
CEYLON.—WiayarRTNa and Co., Colombo. 


Turin. 


Johannesburg, 
Stelle nboach, 


Capetown, 


Sydney; 


Napier. 


Montreal. 


83 and 85, 





SUBSCRIPTIONS. 


Tue ENGINEER can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) : 

Half-yearly (including double number) .. 
Yearly (including two double numbers). . 







6d. 
Od. 


£0 Lis. 
£1 9s. 


CLoru Reapinc Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 


If credit oceur, 
will be made. 
Foreign Subsciptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 


will receive THe ENGINKER weekly and post free. Subscriptions sent 


an extra charge of two shillings and sixpence per annum 


by Post-office Order’ must be made payable to THe ENotNeer, and 
accompanied by letter of advice to the Publisher. 

Turns Paper Copres. THick Parer Coptes. 
Ilalf-yearly £0 18s. Od. | Half-yearly £1 0s. 3d. 
Yearly £1 lds, Od. | Yearly 2 +42 Os. Od. 

(The difference to cover extra postage.) 
ADVERTISEMENTS. 


42 ©The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and, in consequence of 


th: necessity for going to press early with a portion of the | 


edition, ALTERATIONS to standinz advertisements should 
arrive not later than Ten o’clock on Tuesday morninz in 
each week. 

Lettera velating to Advertisenenta and the 
Paper ave to be addveasd to the Publisher, 
letterva ta be addyeased to the 


Publishing Departuent of the 
Mr. Sydney White; all other 
Editor of THe ENGINRER. 


Telegraphic atheees, “ENGINEER NEWSPAPER, LONDON. 4a 





PUBLISHER’S NOTICES. 


*." During the rebuilding of the house, No. 33, 
Norfolk - street, ‘‘THE ENGINEER” will be 


edited and published in Temporary Offices, 
Nos. 2 and 3, Norfolk-street, to which all com- 
munications for the Editor or Publisher should 
be addressed. 


** 
3 





With this week's number is issued, aa Supple ment, a Tiro- - page. 
Engraving of a Four-wheels Coupled Express Passenger Engine, 
(reat Northern Railway. EKeery copy as issued by the Publisher 
‘acludes a copy of this Supplement, and subscribers are reques sted 
to notify the fact should they not receive it. 





*." Tf any subscriber abroad should receive THE ENGINEER én an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained. Such inconvenience, 
if suffered, can be remedied by obtaining the paper direct trom 
this i aml 








CONTENTS. 


THE Beare, ist Ist January, 
HARBOURS AND WATERWAYS IN If ‘ 
Motor Caks IN Paris. (Illustrated. ). ™ 
THE PREPARATION OF Estimates, No. I. 
Water PowrR AND ELECTRICITY IN CALIFORNIA. 
SANITARY ENGINEERING IN’ 1903 : ss 
STEAMSHIP PROGRESS IN 1903 .. 
H.M.S. Hinpr stan. (Illustrated). . 
Screntiric Notes FROM GERMANY. 
Str WILLIAM ALLAN eee 
James Gavis LiInDsay ‘ 
ELECTRIFICATION OF THE LIVERPOOL-SOUTHPORT LINE. 
THE FaILuR® OF MECHANICAL STOKERS IN INDIA .. 
DocKYARD NOTEs . ot Vion ss sar eel tae 
A New Sutrnur Recovery Process... aes 
EXPRESS PASSENGER ENGINE, GREAT Nortnern Ratiway. “{llus.). 
LAUNCHES AND TRIAL TRIPS .. .. .. .. Z ri 205. 
LETTERS TO THE Eprror . Pinte ae 
RatLway Matrers—Noves AND MEMORANDA—MISCELLANEA _ .. Faas 
1.03: A RetRosPEcT—Civil ne Pe es i 1 
Mechanical Engineering. . 
Electrical Engineering 
Gas Supply .. a3 
Water Supply 
Chemistry—War ‘Material 
Metallurgy : ey aa) sei) Mae 

Compound Roap LOCOMOTIVE FOR JOHANNESBURG. ““(Mlustrated.) fr 

AN INQUIRY INTO THE WORKING OF VARIOUS WATER SOFTENERS. bes ) 

INSTITUTION OF CIvIL ENGINEERS .. : 3 } 

ALMANACS AND CALENDARS . 

LETTERS FROM THE Provinces—The Iron, ‘Coal, and General Trades 
of Birmingham, Wolverhampton, and other Districts—Notes 
from Lancashire. . 

The Sheffield District—North of England—Notes from Scotland— 
Wales and Adjoining Counties .. 

NoTEs FROM GERMANY 

AMERICAN Notes . - 

Newport HARBOUR COMMISSIONERS’ WEEKLY TRADE REPORT 

THE PaTENT JOURNAL... . .. 

SELECTED AMERICAN PATENTS. 


1904. 
( Uustrated.) 
{ilustrated. ). 


“{lustrated. ) 





“(Mustrated. ) 


TWo-PAGE SUPPLEMENT—EXPRESS PASSENGER Enainr, Great NortHe2N 
RAILway, 





ENGINEER 


THE 





15 








TO CORRESPONDENTS. 


&@® Ia ovdev to acoid trouble and confusion we find it necessary to inform 
correspondents that letters of iaquiry addvessed to the public, and intended 
Sov insertion in this column, must in all casea be accompanied by a large 

cneclope legibly directed by the writer to himself, and stamped, in order 

that anawera veceived by ua may be forwarded to theiy destination. No 
can be taken of communications which do not comply with these 
instructions, 

2 All letteva intended jor insertion in Tue ENGInever, ov containing 
questions, should be accompanied hy the name and address of the writer, 
not necessarily for publication, but as a proof of good saith, No notice 
whatever can be taken of anonymous communications. 


7” We cannot undertake to return drawings or manuscripts ; 
t 
therefore, request correspondents to keep copies, 


notice 


we must, 


INQUIRIES. 


STRAIGHTENING MACHINES. 
Sir,—Can you oblige me with the name of the makers of aaiiee for 
straightening flat, square, and hexagon bars. M. 


REPLIES. 





L. F. N. (Newport).—We are not able at the moment to give you a full 
reply, but have set inquiries afoot, and will write to you later or 
answer in this column. 

Bros. anp Co.—We are not in possession of any information about 
portable mono-rails for use in mines.- We have ‘never heard of such a 
system. If.it isin use at all it must be on a small scale for experi- 
mental purposes. 

L. C.—See ‘‘ Commercial Organisation of Factories,” by L. Slater. Lewis, 
vublished by Spons; “‘Commercial Management of Engineering 


R. 


Works,” by Burton, Scientific Publishing. Company; ‘‘ Engineering 
Estimates and Cost ‘Acc: ‘ounts,” by Burton, Technical haa Com- 


pany. 








MEETINGS NEXT WEEK. 


Ronxtoen Sociery.—Thursday, January 7th, at 8.30 p.m. 
Revelations of Radium,” by Dr. G. B. Batten. 

Rvucby Enxcincerino Socrety.—Thursday, January 7th, at 8 o'clock. 
Paper, “‘ The Design and Construction of the Electric Tramway Car,” by 
Mr. R. H. Simpson. 

Tue InstircTion oF Civit Encinerrs.—Tuesday, January 12th, at 
Sp.m. Paper to be discussed, ‘‘The Electrical Re-construction of the 
| South London Tramways on the Conduit System,” by Alexander Millar, 
| Assoc. M. Inst. C.E. 


Paper, ‘‘ The 








DEATH. 


On December 23rd, at Bournemouth, Ricnuarp Lampiovgn, fourth son 
of the late Wittiam W. Heise, C.E., of Withington and Ordsal, and of 
Mrs. Hutsp, Cleeve Court, Kempsey, Wevessiun aged 36. 
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1903—A RETROSPECT. 


TRADE during the past year, if not bad, has been 
unsatisfactory. Our commercial relations all over 
the world are disquieting. The pressure of com- 
petition has been keenly felt, and makes itself more 
oppressive every day. It is a significant fact that 
we hear now little or nothing about education as a 
means of maintaining our trade prosperity. That 
was the argument of a body of men who were either 
keenly interested in teaching, or knew nothing, 
except from books, about trade. The inner com- 
mercial life was to these gentlemen quite unknown. 
The proper position and true end of technical educa- 
tion has come to be understood at last; and its 
advocates begin to see that it is a vain weapon with 
which to fight foreign tariffs. The manufacturers 
and traders of this country, the men who really 
understand the whole subject, have at last begun to 
speak with some. certainty and energy, and, dis- 
regarding the nostrums advocated by teachers whose 
principal claim to a hearing was their specious 
volubility, they have commenced a movement which 
cannot fail to have far-reaching results. 

During the autumn Mr. Chamberlain has amazed 
the world and astounded Great Britain. He has 
travelled; he has reflected; he has reasoned; and, 
with an audacity all his own, he has formulated a 
policy which cuts at the very roots of the commercial 
principles enunciated by Cobden, and for more than 
half a century regarded by all but a select few as 
representing all that makes for national prosperity. 
The events of the last few months show that what- 
ever claims political economy had to be regarded as 
an exact science, it has none now. It is, indeed, an 
unhappy circumstance that no statement can be 
made, no belief held in political economy, that is not 
made the subject of acrimonious criticism, contra- 
diction, and controversy. Mr. Chamberlain holds, 
as a great statesman should hold, that England and 
Greater Brifain should be one. He would bind our 
Colonies to us. He would make one powerful 
nation of this country, Canada, Australasia, and 
Africa, North and South; and, to this end, he 
advocates the adoption of a fiscal policy, erroneously 
called “ Protection.” The enormous and enthu- 
siastic audiences who have listened to him as he 
spoke in our huge manufacturing centres manifested 
by their applause how deeply he has stirred the 
heart of the nation; while the apprehension with 
which his progress has been regarded by our trade 
rivals abroad demonstrates the power of the weapon 
which he could wield if thé country would give him 
his way. 

It may be asked why it is that THE ENGINEER 





concerning the remarkable movement which Mr. 


Chamberlain has originated. It must be remem- 
bered that his proposals are so far-reaching, so 
important, and so revolutionary, that they are not 
lightly to be dealt with, accepted, or dismissed, 
without due and very careful consideration. We 
speak now because we have taken counsel with 
those best able to pronounce opinions for that they 
are the men whom Mr. Chamberlain’s policy will 
most affect. There is, we find, on one point at all 
events, extreme harmony of conviction. No one 
wants Protection for Protection’s sake. The idea that 
Mr. Chamberlain, or the huge interests which he 
represents, desires a reign of prohibitive tariffs, is 
doubtless a figment of excited brains. But there is 
a great body of public opinion which holds, and, as 
we think, justly holds, that we ought to have in our 
hands a means of driving bargains with other 
nations, and of placing our Colonies in a favourable 
position to compete with the foreigner for our home 
markets. In all this there is no ground for the 
exaggerated statements which have been circulated 
by men who have not mastered the facts of modern 
commerce ; or who lack the power to lift their reason 
and their inclinations above the old world lessons of 
an effete school of political eeconomy.. The tramp 
steamer as a modern institution suffices to upset the 
conclusions of Cobden and his disciples. 

Coming now to the expression of our‘own opinions, 
we may sum up what we have to say for the mo- 
ment in a very simple but very far-reaching proposi- 
tion. We hold that that commercial policy must be 
best which, while it provides employment for the 
largest number of workers, most powerfully tends 
to the consolidation of the Empire. We have no 
sympathy. with those who hold that our Colonies 
are a burthen. We have no patience with those 
who make federal and commercial questions the 
stalking horses of. political parties. It forms no 
part of our present purpose to discuss details. The 
time is not ripe for doing more than stating general 
principles. The mere fact. that it is possible to 
discuss at all questions so long regarded’ as finally 
settled is the fact- of overwhelming: importance at 
the present juncture. It is a fact pregnant with 
possibilities, and instructive in the highest degree. 

A never-to-be-forgotten crusade was brought to a 
remarkable termination by. Mr. Chamberlain at 
Leeds. He formulated his proposal. for the forma- 
tion of a Committee who will hear the evidence of 
those who are most likely and most competent to 
give information possessing vitality and untainted 
with the dust of the schools. With this evidence 
before them the Committee will be able to report 
and to prepare a tariff scheme which can be sub- 
mitted to the Government, and will certainly be 
fully discussed in Parliament and by the country. 
Such a Committee must be far more efficient than a 
Royal Commission could be, far freer in its action, 
wider in its reference, and less binding on the 
Government by its decisions. . The proposal is in all 
respects sound and statesmanlike. We can await 
the conclusions of the Committee with equanimity 
and patience. . The object. which Mr. Chamberlain 
has in view is the devising of means by which the 
English race may best be drawn together, and the 
fewest idle hands be found in the land. About the 
means of securing these objects opinions will differ. 
We venture to think that those who hold that the 
object is not worth pursuit represent a negligible 
quantity. 


CIVIL ENGINEERING. 


THE statement that in America, India, and in some of 
the principal countries in Europe, all the great arterial 
railways are already constructed may, in the main, be 
accepted as correct. This concession does not, however, 
imply that there are no more great lines to be made, but 
that our engineers must go farther afield for them. We 
do not assert that there is no work for engineers to do at 
home, but we do assert that the supply exceeds the 
demand, and that there is more room abroad for our 
younger members, as well as for other people who do not 
belong to the profession. What follows will, we think, con- 
firm this view, although we have not been able to do 
more than draw brief attention to some recent events 
pointing in that direction. We must keep abreast with 
other nations, and to do so, must extend our explorations 
into foreign countries with which at present we have 
little or no acquaintance. The engineer has always been, 
and is still, the pioneer of civilisation. 

France is engaged in the construction of her great 
metropolitan railway. Modelled in some respects upon 
our own line, the prototype of that particular class of 
engineering work, it differs from it in a very essential 
point. The tubes are placed nearer the surface than with 
us. The complete réseaw includes six lines originally 
conceded, some of which have been opened for traffic, some 
are in progress, and others will be commenced in their 
turn. Forty miles is the length of the concession, and the 
estimated cost is £6,000,000. If to this mileage be added 
that of two proposed additional branches, the total. length 
will be increased to forty-nine miles, and the expenditure 
to nine and a-quarter millions. Allowing for anticipated 
contingencies, and the usual percentage for works of this 
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ineurred will reach to £12,000,000. In addition to 
maintaining her annual railway progress at home, France 
has lately very energetically pushed on her similar 
undertakings in her colonies and settlements. Nearly 
300 of the 350 miles of the French Soudan State 
Railway, connecting the rivers Senegal and Niger, are 
completed. The inland line from the French colony, 
Jibutil, to Adis-Harrar, in Abyssinia, a distance of 200 
miles, is in working order, and 100 miles of the Conakry- 
Niger Railway, in French Guinea, is also in operation. 
Some 25 miles of the first railway in Madagascar are 
under traffic, from Antananarivo to the coast. In Cochin 
China our neighbours have not been idle. A railroad has 
been built from Haiphong, the chief port of Tongking, to 
Hanoi, the principal city, with a length of 70 miles. 

At home, the French have before them the construction 
of their defensive railway, vid la Faucille, to parry the 
threatened attack upon their commerce by the new route 
through the Simplon Tunnel. A much more comprehen- 
sive work is before them, tending towards the same end. 
It involves the extension and improvement of all the 
principal French ports, the construction of new, and the 
widening and deepening of existing canals and of the whole 
inland navigation. The urgency of the measure has been 
recognised, and the sum of ten and a-half millions sterling 
voted for its execution. The French are taking great 
interest in the projected Sahara railway. Starting from 
their port, Bizerta, its object should not be merely to 
eross the desert, but it should be made a trans-African 
line, uniting all the French possessions. 

A few words will suffice for Spain and Portugal. It is 
stated authoritatively that a contract has been signed 
between French and Spanish railway companies for the 
construction of an international line from Ripoll, vid 
Perigoerda, in Spain, to the French town of Toulouse, 
a distance of about a hundred miles. The line must pass 
either under or across the Pyrenees. Portugal, assisted 
by us, has started a formidable railway scheme in her 
West African territory to connect Lobito Bay with the 
Congo-Rhodesian frontier. The total length of the 
railway is 900 miles, the gauge 3ft. 6in., and the work of 
construction is in progress. 

Italy has one of the most important international 
railway links, fast approaching completion, that has ever 
been executed. We refer to the Simplon Tunnel route, 
a subject which has been discussed in all its bearings so 
fully and so recently in our columns that it is un- 
necessary further to refer to it. It may be stated that 
Italy has allotted three millions for the construction of 
subsidiary and approach lines to the Simplon, and, 
similarly to France, is obliged to remodel and partially 
reconstruct the whole of her system of inland waterways, 
as they are glaringly inadequate to modern requirements. 
The project for making a direct line from Rome to 
Naples is assuming a practical form. Naples will 
especially benefit by it, as she will draw to herself the 
trade of Rome, which at present passes to the more 
northern ports. Italy has been the first European nation 
to demonstrate practically. the application of electric 
traction to the conditions attending ordinary railway 
traffic and working. Should the Valtellina undertaking 
establish the economy of the project, it will probably lead 
to the conversion of the whole of the North Italian 
system to that method of haulage. The centre to which 
nearly all her lines in this part of the country converge is 
Milan. 

It may be mentioned that the new Rheetian railway 
has commenced working. It is a small affair, but it 
enables the journey from London to the Engadine to be 
accomplished in thirty hours instead of three days. It 
was commenced five years ago, starts from Thusis, runs 
at present to Celerina, but next year will reach its 
terminus at St. Moritz. It passes through the Albula 
Tunnel, which is 33 miles in length, and required four 
years to bore and build. Switzerland has also her full 
share of work in the great Simplon enterprise. About 
three months ago, the Grand Council of the Canton of 
Berne granted a subvention for the construction of the 
Jura Tunnel for a line between Soleure and Muenster, 
which will give access to the tunnel through the Bernese 
Alps, for communication with the Simplon Tunnel. On the 
other hand, the Simplon Tunnel Company agrees to the 
transfer of the tunnel to the Federal Government. 

In Austria-Hungary there is but little to chronicle, and 
still less in the Balkan States, where the political horizon 
is heavy with impending troubles. The commencement 
has, however, been made with an important railroad from 
Serarjevo, in Bosnia, to the Servian frontier at Vardiste, a 
distance of a hundred and ten miles. 

Like other nations, the Germans are seriously turning 
their attention to the improvement of the railway com- 
munication in their colonies, which is very undeveloped. 
Provided permission be obtained for the raising of an 
imperial colonial loan, operations will be started in Togo- 
land and the German Cameroons. The Otari line in 
German South West Africa is stated to be a purely 
German concern and will cost a million. It will be 
continued, for a portion of it is built, as a separate under- 
taking, and will not join the existing German railway. In 
German East Africa two new lines are waiting construc- 
tion, one called the Mgaroro railway, intended to open up 
the elevated hinterland, and the other, which is the 
more comprehensive scheme, to run to Lake Nyassa. 
The latter is the more important, and will probably prove 
the more remunerative. 

Railroad construction has not been neglected in 
European Russia, judging from the estimates prepared by 
the Minister of Ways for the previous twelve months. 
The total grant amounted to £22,000,000, which includes, 
omitting unimportant examples, the following sums :— 
For the St. Petersburg-Petrosavodsk line, £250,000; 
the St. Petersburg-Vologda, £1,750,000; the Vologda- 
Viatka, £2,625,000; and for the Moscow Circular under- 
taking, £1,250,000. The whole sum allowed exceeded 
that of 1902 by nearly 1} millions. Russia is feeling, and 
has done for some years, the enormous drain upon her 
exchequer resulting from her vast imperial enterprises 





both at home and abroad. One of these, the Orenburg- 
Tashkent Railway, which has.a total length of nearly 
1200 miles, is making rapid progress. Rails and wires 
have been laid and carried for 300 miles from Orenburg, 
and operations at the other end, in Eastern Turkestan, 
are being pushed forward with all possible despatch. The 
track is single, and the cost has been put at £12,000 per 
mile. By this new route Central Agia will be brought 
into direct communication with European Russia, a point 
of the first strategical importance to the Czar. Of the 
40,900 miles of railways in Russia, not more than 7000 
are double track. 

In India railroad construction for 1903-4 shows little 
falling off from the average of recent years. New lines 
in operation during that time amount to 1000 miles, and 
3400 miles are either sanctioned or under progress. In 
the Punjaub, in the Central Provinces, Sindh, Southern 
India, and in the Madras Presidency, the Government is 
giving every encouragement to the extension of our 
Indian system. There are 13,000 miles of railways await- 
ing construction in Hindustan, now under the considera- 
tion at head-quarters in England, which it is estimated 
will require twenty-five years, and a commensurate 
number of engineers, to complete. The Great Indian 
Peninsular, which uses 400,000 tons of coal per annum, 
obtains from the British Isles all its engines, rolling 
stock, machinery, and appliances of every description. 
It is stated in the last report that the Midland has not 
done so well in the past twelve months, but will improve 
when the Agra-Delhi chord line, 120 miles long, is in 
working order, and the alterations at Agra carried out. 
Its system will then be joined up with that of the 
Great Northern centre, which will give it through traffic. 
The extension of the Indian railways through British 
Baluchistan, and carried southwards, would terminate 
fitly at Bushire or other port on the Persian Gulf. 

Most of the great Powers have conflicting interests 
involved in the subject of railways in China. At last, the 
Celestials have been forced by the invincible . pressure 
of the outer barbarians into the path of civilisation. So 
many rumours are continually in circulation respecting 
concessions, treaties, and lines projected and commenced, 
that it is difficult to arrive at a conclusion. A good 
deal has been done and a vast amount remains to be 
accomplished. What is our position with respect to all 
this present and future work? Some months ago it 
was stated in the House that the British railway con- 
cessions, amounting to a total of 2500 miles, were still 
existing, but only the Pekin-Nuichwang line is open 
to traffic. Its future extension from Pekin to Tung- 
chow, is 600 miles. A branch from Chung-how-so to 
Sinmingting is approaching completion, and the Pekin 
Syndicate Railway from Too-kou to the Honan coalfield 
is being built. The Pukou scheme is under negotiation, 
and surveys have been made to connect by rail Loochow, 
Hongchow, and Ningpo, and Canton and Kowloon. 

An important road, that of Shanghai-Nankin, is 
being financed and made by the British and Chinese 
Corporation. The contract price is estimated at three 
and a-quarter millions, and the line is to remain under 
British control. Burmah has added to her mileage 150, 
and is still on the forward path. She has a most im- 
portant geographical position with respect to the exten- 
sion of our Indian system eastwards and southwards. 
The linking up the Burmah lines with the Indian is a 
mere matter of time, as is also the prolongation of the 
Burmese tracks into Thibet, Siam, the Malay States, and 
China. 

Africa is a large subject—far too large for any but a 
brief notice. Independently of our newly-acquired and 
other Southern possessions, which our readers will find 
fully dealt with in our columns for 1908, the chief works 
of interest are the Cape to Cairo and the Uganda Rail- 
ways. Northwards from the Cape the former is making 
rapid progress, and has been advanced to the Wankie 
Coalfields, situated 200 miles north of Bulawayo, and 70 
miles south of the Victoria Falls. Wankie coals can now 
be sent all over the country, which will be a great boon to 
the northern parts of the Colony, where the supply is very 
scarce. The railway should reach the Falls next year. 
The Uganda road is now practically finished, and, as a 
result, considerable commercial development has taken 
place among German, Italian, and other foreign firms. By 
the completion of 300 miles between Bulawayo and 
Salisbury there is now through communication between 
Capetown and Beira, a total distance of 2000 miles. The 
completion of this section will greatly facilitate the pro- 
gress of the Cape to Cairo undertaking, as railway 
material can now be supplied to it from both ports. 
Judging from numerous recent advertisements in THE 
ENGINEER, and from the scheme of construction proposed 
by the Railway Extension Conference, there ought to be a 
very fair demand for engineers in the Transvaal and 
Orange River Colonies for some time, and also for large 
supplies of plant, machinery, bridge material, and other 
commodities common to constructive engineering. An 
outlay of £9,000,000 has been apportioned under three 
heads—railway extensions, £4,654,000 ; new railway 
works, £3,016,635 ; and general public works, £1,750,000. 
Other parts of Africa have been already mentioned. 

During last year there were 8500 miles of new railways 
under contract or in process of building in the United 
States, with an additional mileage of 2800 in preparation. 
This mileage is far in excess of that which characterised 
the list for 1902, and about one-half of it should be 
credited to the South-Western States. At the beginning 
of 1903 the total United States mileage amounted to 
204,500. Having obtained access to New York City, the 
Pennsylvania Railway effected a junction with Long 
Island and the East, where the largest electrical power- 
house in the world is to be erected. It is seldom that so 
favourable a statement of railroad earnings occurs, as that 
of the Pennsylvania Company for the eight months 
ending August last. The increase on the lines east of 
Pittsburg and Erie amounted: to £1,778,520. Several 
years ago the project was brought forward of an 
inter-continental railway from New York to Buencs 





Ayres, connecting the United States with the systems 
of Chili and Argentina. The total mileage proposed 
is 10,230, but of this distance 6500 miles are already 
constructed. Thus the conditions under which the 
project is revived are considerably more promising 
than those which obtained at its inception. This 
constitutes one of the instances referred to in ow 
opening statement. The building of the line as far as 
Panama may become, for strategical reasons, a work of 
necessity, and the whole of the scheme is perfectly 
feasible. We would not make the same statement for 
the project of a Trans-Alaska route, through a tunnel 
under Behring Strait, to join up with an extension of the 
Siberian lines of communication. Railway construction 
in the United States has been largely progressive since 
1894, and there are only five out of forty-nine States and 
territories in which no new undertakings are recorded. 

Canada, according to the Government returns of Octo- 
ber last, continues to prosper. The chief item of interest, 
from our present point of view, is the establishment of 
the National Trans-continental Railway, which will give 
the Dominion a route upon its own territory from ocean 
to ocean and harbours upon its own waters. Its whole 
extent will reach from the maritime provinces to the 
Pacific. During the last fiscal year 600 miles of new rail- 
roads were built in Canada, bringing the present mileage 
to over 19,000, and the net earnings to 17 per cent. in 
excess of the previous return. The Inter-colonial Road 
has been re-laid with heavier rails, widened and strength- 
ened throughout, and has a large surplus of earnings over 
expenditure. As a result of the decision regarding the 
Alaska-Colombia boundary, the Government is actively 
supporting the building of a Canadian line from a port in 
the Pacific to Dawson City, in the Yukon territory. 

Following the example of Canada and America, the 
Australian Government appointed a Commission to 
inquire into the feasibility of a Trans-Australian railway. 
The Commissioners recommended the adoption of the 
Tarcoola route, at an estimated cost of five millions. The 
line will open up the interior of Western Australia, but the 
difficulty is to find the funds for building it, as the country 
is not particularly strong just now, financially considered. 

Turning homewards, we find that a new departure 
has followed the experimental service, conducted for 
avoiding London, and running direct fast trains to impor- 
tant towns, situated in opposite directions from the 
pote, yu The great railway companies have added 
several small branch and local lines to their respective 
systems, but nothing further. Extensions and widenings 
of roads and works have been executed almost universally. 
The Great Western, Great Northern, and Lancashire and 
Yorkshire are turning their attention to promoting trattic 
with Ireland. Two railways are to be built in that 
country, for which contracts amounting to £613,000 have 
been let. 

For two years very extensive works have been in opera- 
tion for the enlargement and complete remodelling of the 
Euston terminus. Another large undertaking is in pro- 
gress in the erection of the new station of the London, 
Brighton, and South Coast at Victoria, including an 
additional wing to the Grosvenor Hotel. At Hull the 
Paragon Station of the North-Eastern is to be greatly 
extended, and a roof of steel arch ribs in five spans 
erected. It may be mentioned that the Great Western 
intends spending £1,000,000 in improvements at Wey- 
mouth. Asin the past, so in the future. Among the 
many schemes for next session there is none which pre- 
sents any features of novelty or of especial engineering 
interest. 

There has been no bridge erected last year of any type 
which can boast of a larger span than already attained. 
There is no fresh record. It would be to no purpose to 
quote examples of minor structures, which are designed 
and built on well-known lines. Recently there appears 
to have been a reaction in America in favour of the 
cantilever type, except for extreme spans, as compared 
with the suspension principle. One example will suffice. 
It is that of the bridge over the East River at Blackwells 
Island, New York, which will have the largest cantilever 
span in the United States. The span is 1182ft., and the 
structure, for which tenders have been submitted, is the 
first instance in which nickel steel has been specified in 
America as the material for the construction on so large 
a scale. The nickel steel eye-bars of 18in. for the top 
booms are of unprecedented dimensions. A large tender 
was expected, but not to the amount submitted, which, 
including erection, amounted to £1,050,000. Two of the 
three new suspension bridges being built over the East 
River have wire cables, and the third chains. Each 
system has its own advantages, though that of the cable 
has been more used than the other. Ferry bridges have 
lately assumed formidable proportions. From spans of 
between four and five hundred feet they have advanced 
to a thousand feet on the Manchester Canal. This span 
is surpassed by the latest example to be erected at 
Bordeaux, which has a reach of over a quarter of a mile, 
and in which the arch principle is substituted for the 
suspension, which is more usually adopted. 

King Edward VII. Bridge was opened at Kew last May, 
and the authorities are fighting over the question whether 
a tramway should be allowed across it or not. It has 
been decided to postpone sine die the rebuilding of 
Lambeth Bridge, for which, until the widening of Millbank 
and the extension of Westminster Palace Gardens are 
further advanced, there is no hurry. The Lambeth shore 
span has quite spoiled the footway of the Albert Embank- 
ment. The City authorities intend to rebuild old South- 
wark bridge at a cost of £350,000, and remove the steep 
gradient on the City side, which has always militated 
against its usefulness. It has been suggested that 
London wants another bridge over the Thames. It wants 
two—one at Charing Cross, for the footway on the down 
stream side of the railway bridge may be reckoned as 
nothing. The site for the second would be between 
Waterloo and Blackfriars, and one of the streets running 
from the Strand would, when altered, form the approach. 

There are only two examples of tunnels worth alluding 
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to, for the others are merely “ tubes ” in the proper sense 
of the term; they have no place in our list. The old 
Hudson Tunnel at New York is approaching completion. 
It was commenced in 1874. The attempt to make it a 
railway tunnel has been abandoned, but it will be utilised 
to connect the tramways of New York and Jersey City. 
The other is the Mersey Tunnel Railway, which is the first 
English railway to be converted froin steam to the electric 
system. 

“ While it cannot be said that any engineering work of 
unusual magnitude has characterised our annual home 
record, a good deal-of sound, substantial, and expensive 
work has been in operation, not only in London, but in 
the provinces. Because the latter is of a class which 
calls for no particular notice, it by no means follows that 
it is of less value and importance than many of a more 
pretentious character. 


MECHANICAL ENGINEERING. 


In pure mechanical engineering, the engineering of the 
workshop and the foundry, there are no new events to 
record. The year has been one of exceptional industrial 
peace, and there has been in consequence a steady 
advance in the general improvement of the management 
and condition of our works. The premium system of pay- 
ment is gradually gaining ground, both with employers 
and employed. Both men and masters are beginning to 
appreciate its value; and the fact that several newly- 
established firms have started with it is a happy augury 
for its future. Among shop economics there is, however, 
one fact to record which belongs entirely to the year that 
has just closed. Several large works, amongst which we 
may mention the locomotive factories at Nine Elms and 
Stratford, have adopted schemes for the better education 
of their apprentices. For the details of the plans followed 
we must refer our readers to the pages of our two last 
volumes ; but the broad characteristic of the new scheme is 
that the apprentice is’ now expected to acquire more than 
mere manual dexterity. To this end, classes are provided at 
the works, or arrangements are made with the local 
technical schools to provide for the teaching of elementary 
mechanics, physics, and mathematics, wholly or partly 
within the works hours. Examinations are held at stated 
intervals; and only those apprentices who are able to 
show proficieney both in their book and manual work are 
allowed to advance to a higher stage. It is too soon to 
speak of the results of these schemes, but there can be 
little doubt that the education that is thus given, the 
combination of science and practice, will be found to 
produce a class of man that is always in demand. 

We turn from men to machines. No subject has 
attracted more attention in mechanical engineering than 
the new high-speed steels, as they are still called. There 
is now scarcely a workshop of any importance in the 
country which has not adopted them more or less com- 
pletely; and the Americans themselves acknowledge that 
they are left behind, both in the manufacture of the steels 
themselves and in their use. We may also claim to have 
taken the lead in the scientific study of their use, for the 
excellent work done by the Manchester Association of 
Engineers, and reported on by Dr. Nicolson, was an 
investigation of the highest scientific value, and we doubt 
if a technical school has ever lent its services to a more 
valuable object than did the Manchester Schools of 
Technology in providing facilities for the pursuit of 
these experiments. No good purpose would be served by 
discussing the results obtained again; the whole matter 
will be found set forth in a recent number. 

Side by side with the improvement of the steels them- 
selves—they are much better in every way but price than 
they were a year ago—is the improvement of machines, 
especially lathes, for using them to advantage. Many 
makers are at work—Keighley is still to the front—in the 
production of new designs and modifications. Darling 
and Sellers have produced a lathe of great power for its 
size; Tangyes have also built one lathe of large pro- 
portions, and are now busy on the design of a still more 
powerful machine; and Bucktons will soon be starting 
on a lathe that will remove no less than one ton of 
material per hour. In Manchester, too, big things are 
being done. The Openshaw Works are building and 
converting lathes for their own use; whilst Hetheringtons 
have got out the most powerfully geared lathe which we 
have yet met; it is an all gear head, only a single belt 
pulley being employed. A useful formula for the com- 
parison of lathes and other machines has been suggested, 
and may be mentioned in this connection. It is belt 
width by largest diameter of cone by maximum ratio. 
It will be found to give some rather anomalous results, 
and we shall return to a discussion of it at some other 
time. 

Although more attention has been paid to the new 
steels for turning than for other purposes, some astound- 
ing results have been obtained with drills made from it, 
and there are not wanting reasons for believing that it 
may have a very marked effect upon this class of 
machinery in the future; already there is talk of the drill 
replacing the punch for shipbuilding, and though struc- 
tural engineers are so far still strongly attached to punch 
work, both on the score of efficiency and speed, it is 
possible that developments may ultimately cause them 
to alter their views. We record a few examples of high 
speed drill work that have come to our knowledge during 
the year. A twist drill lin. diameter was run through 
3in. mild steel in half a minute; the feed was lin. for 17 
revolutions of the drill. A lin. drill has been fed at 4in. 
per minute in mild steel. With smaller drills even 
greater speeds have been attained. Thus a steel plate 
2in. thick has been pierced by a jin. drill in 10 seconds, 
and a feed of 18}in. per minute has been reached in 
drilling cast iron with a 3in. drill. 

We can find space to speak of only one more subject, 
which is attracting attention in the machine shop, and 

that but shortly. Great efforts are being made, both 
here, and particularly in America, to convince engineers 
that the grinder is the proper tool to use for all circular 











and much flat work, and some very remarkable results 
have been recorded. Up to the present British engineers 
as a whole have not taken kindly to heavy grinding, and 
until the machines are improved in many respects they 
are not likely to do so. At the present time numerous 
screw stays opposite to the wheel are found necessary, 
and only a very skilful workman is able to manipulate 
them without distorting the work. To many persons, 
too, it seems almost foolishness to leave ridge and furrow 
marks on the work for the sake of grinding them off after- 
wards, when it is possible, by using a suitable tool, to 
produce a much smoother surface. However, the matter 
is still more or less in its infancy, and it behoves the 
practical engineer to regard it with an open mind. 

The marine engine has long since assumed a permanent 
form. All the triple and quadruple-expansion engines 
built all over the world are identical in construction, save 
in the matter of detail; and the last varies with the dimen- 
sions of the space available more, perhaps, than with 
anything else. There has been manifested a tendency to 
adopt higher pressures than ever, and we find 2101b. now 
carried in large numbers of Scotch boilers. So far as the 
mercantile marine is concerned, the adoption of the 
water-tube boiler seems to be as far off as ever. Nothing 
worth naming has been done in this direction during the 
past year. Nor do we hear of any proposals in the future. 

In the Navy matters stand on a different footing. The 
very expensive Belleville boiler has done better in several 
ships than was at one time held to be’ possible; but this 
only because engineers and stokers have learned its 
peculiar idiosyncrasies, and so it has been proved that with 
very careful and skilful management it can be made to 
render good service. This is so far satisfactory, because 
so many of our ships are fitted with it. It remains to be 
seen, however, what will happen when renewals are 
required. The Admiralty policy at present is to supply 
about one-fifth of the power required by Scotch boilers, 
which will suffice for all usual cruising purposes, giving 
the ship about half her full speed, while water-tube 
boilers of the Yarrow, Niclausse, Babcock and Wilcox, or 
Diirr type will supply the steam required for maximum 
speed. Among the more successful water-tube boilers 
may be mentioned those made by Mr. Mumford, of Col- 
chester, which have already been illustrated in our pages. 
During the past year he has supplied about twenty boilers 
to the Admiralty, varying in power from 75 to 200 horses, 
and he has in hand about twenty-five more, of 200-I.H.P. 
It is worthy of notice that the Sultan of Turkey has come 
to England fora so-called state barge, which is really a 
yacht, 123ft. long, 18ft. beam, and drawing nearly 6ft., 
with a tonnage of 180. She was built by Sir W. G. Arm- 
strong, Whitworth and Co., and supplied with compound 
surface-condensing engines and a Scotch boiler by Mr. 
Mumford. On her trial trip she indicated 225 horse-power, 
and made 14 miles per hour. It is to be noted that the 
Howden system, as applied to Scotch boilers, has not yet 
been tried in the Navy—a fact greatly to be regretted, 
because that system is growing daily in favour, and most 
of the great liners are now fitted with it. 

We find more evidence of movement in the works of 
the Central Marine Engine Works Company than in that 
of any other firm at the moment. The late Mr. Mudd, it 
will be remembered, was never more happy than when he 
was dealing with steam problems, and Mr. Borrowman is 
not a whit behind his predecessor. A superheater has 
been introduced, and on the trial trip of one recent 
vessel a maximum temperature of 700 deg. Fah. 
was registered. This, however, proved too much for the 
lubricants employed, and the heat was reduced to 500 deg. 
Fah. The vessel is at present on her maiden voyage, and 
it is hoped that reports may any day now be received 
stating that a saving of from 12} to 15 per cent. on the 
coal consumption has been effected. The “Central” 
superheater, as it is called, consists of a number of 
vertical (} tubes which are waved or curved so as 
to form a mesh or network, placed in the uptake at 
the foot of the chimney. The company has recently 
received from the owners of the Inchdune and Inchmarlo 
records of a 380 days’ voyage, from which we take the 
following figures. On an average, during the whole period 
the vessel carried 5700 tons at a speed of nine knots, on 
a consumption of coal of 15} tons per day. This appa- 
rently works out over that long period—during which the 
vessel traded in all parts of the world, and was supplied 
with the ordinary run of coal to be got at the various 
seaports—at a consumption of something less than 1 Ib. 
of coal per indicated horse-power per hour, a record that 
has not, in any instance that we know of, been beaten. 
The firm has made during the year twin-screw engines 
with one independent condenser placed aft of the engines, 
between the thrust blocks. There is much, we think, to 
be said in favour of this arrangement when the space is 
suitable. Finally, we may add that Mr. Borrowman is 
now carrying a pressure of 267 lb. in Scotch boilers, which 
is, we believe, the highest yet reached in any but water- 
tube generators. 

While on the subject of boilers, it is worth while to say 
something of what has taken place in the French navy, as 
it is not without a bearing on our own country. We are 
informed that the use of the small tube type of boiler has 
been definitely abandoned. We do not refer now to 
boilers of the Normand or Express class, but to generators 
with the tubes but slightly inclined. A controversy on the 
subject has been going on in France, and we are indebted 
to a letter written by Messrs. Niclausse to one of the 
Deputies for the following statement. The Friant cruiser, the 
first war vessel boilered by Messrs. Niclausse, has just 
been laid up for refit after ten years’ work. Her boilers 
have steamed on an average for 7700 hours, several of the 
individual boilers having steamed as long as 13,000 hours. 
As a matter of fact, parts of the old boilers, to the extent 
of two-fifths the value of the installation, will be available 
for use again when refitting, so that, in spite of the great 
length of time they have been at work, the boilers are by 
no means worn out. There are, moreover, other ships 
with Niclausse boilers which have been much longer 
under steam, and are stil] continuing in actiye service, 





The leaky condensers of the Friant, which caused the 
boilers to be fed with salt water‘during her commission in 
Chinese waters, have contributed to shorten the life of the 
boilers, compared with the duration of the same type in 
other ships. The Niclausse boilers of the Utile and 
Travailleur have steamed 16,865 hours and 15,620 hours, 
respectively, without any repairs to the tubes, and there 
is no present indication of any limit to their length of 
duration. Messrs. Niclausse also attribute much of the 
trouble with pitting of tubes in the French navy to the 
official order enforcing the use of zinc. They point out 
that the Ministry of Marine have just decided to renew 
the whole of the tube system in boilers of other types 
which have only steamed from five to six thousand hours, 
about the mean duration of the large tube boilers. In the 
case of the small tube boilers the length of life is only 
about 2500 hours’ steaming. Messrs. Niclausse contend 
that the career of the Friant has been attended with 
remarkable success as regards her boilers. The com- 
manding officer, in an official report after the grand 
mancuvres, stated that the boilers were ready to work at 
as high a rate as the engines could sustain; that they 
allowed this rate to be varied with a rapidity and certainty 
never attained by any other type of boiler, and that they 
had not required any concentrated attention. Reference 
is also made to the Menhir, of the French navy, whose 
Niclausse boilers have steamed 84,000 hours. Comparisons 
are also made between the cost of large and small tube 
boilers. The Niclausse boilers of the Greydon cost 
140,000 francs less than the small tube boilers of the 
Montcalm, although the latter was a smaller installation. 
Attention is called to the fact that the Jeanne D’Are— 
small tube boilers—cost more than a million franes over 
and above the purchase price before being passed into 
commission ; also to the unanimous recommendation of 
the engineering authorities of the French navy to fit 
nothing but large tube type boilers in all but the smallest 
ships. However much opinions may differ, it must be 
admitted that these statements deserve very careful con- 
sideration. 

The most noteworthy departure of the past year has 
been the extended use of the steam turbine for marine 
propulsion. The circumstances closely resemble those 
under which the compound engine and surface condenser 
were introduced now nearly forty years ago. Then, 
serious objections were raised to the innovation; grave 
doubts were entertained; anticipations of evil prevailed. 
But progress went on, and the growth in favour of the 
novelty might be recorded by a logarithmic curve. In 
the same way the steam turbine has grown day by day in 
favour, and from finding with difficulty a place on torpedo 
destroyers, it is now in use in Channel steamers, and 
before the year has passed it will probably be found in 
Atlantic liners of the largest class, to say nothing of 
British cruisers. So much has been published in our 
pages recently concerning the theory of the steam turbine 
that we need say little here. We are strongly disposed to 
believe, however, that the marine steam turbine of the 
future will be very different in form from that fitted, say, 
to the Channel steamer, the Queen, fully noticed not long 
since in our columns. The Parsons’ type of engine 
occupies a great deal of floor space, and very little height. 
It takes up as much deck room, so to speak, as a piston 
engine of the same power; now, this in a man-of-war 
would be a decided advantage, but for a merchant ship it 
is not. In such a vessel it is better to save floor space 
than height—that is to say, to shorten the engine-room, 
and for this reason it is desirable that a turbine in which 
the flow is radial instead of parallel should be adopted. 
There is, besides, the advantage that by using turbine 
wheels of larger diameter, the necessary high cireum- 
ferential velocity can be got, although the speed of rota- 
tion is moderate, and in this way we can dispense with 
toy propellers, which are not at all suitable for the rough 
and tumble life of ocean steamers, finding their way in 
and out of crowded docks and rivers. It is true that 
the parallel flow type dispenses with a thrust block, 
the steam pressure on the vane wheels taking its place. 
But this, after all, is not a very serious consideration ; and 
even if it were, it is by no means impossible to construct 
the engine in such a way that steam could still take the 
place of metal. The enormous quantity of condensing 
water required is always available at sea; and we fancy that 
there is nothing very wild in the prophecy that with the 
next decade the piston marine engine will have given 
way to the turbine. We know, indeed, that more than 
one great firm of marine engine builders are laying their 
plans for the manufacture of the turbine marine engine on 
a very large scale indeed. 

In motive power engines generally it cannot be said 
that any marked advance has taken place during the past 
year. Various improvements have been effected in 
motor cars and their mechanism. But we have yet to 
see the general use of heavy oils. The only genuine rival 
of petrol at present is alcohol. The use of this spirit has 
so far been very successful in France and Germany. In 
this country there is no opening for it until it has been 
much reduced in price. Something was heard about a 
movement in this direction to enable alcohol to be distilled 
from potatoes in Ireland. For the moment the matter 
has been suffered to drop. We trust that it will be 
revived when Parliament meets. 

The popularity of independent condensing plant is 
growing, and no doubt new departures in this direction 
will be made during the year for power houses. Messrs. 
Cole, Marchent and Morley have recently completed a 
very powerful typical plant of this kind, which we shall 
illustrate. Davy, Paxman and Co., Limited, Colchester, 
are also manufacturing separate condensers, both injection 
and jet, on a very large scale. We may add here that this 
firm have also built a new testing house, in which they 
are able to test engines up to 3000 horse-power. This 
house is provided with a very complete system of non 
inductive resistances for absorbing the load, the current 
for the machines under test passing through various 
switches on its way to these resistances, so that governing 
tests and compounding tests of dynamos can be taken 
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with the utmost accuracy and celerity. Needless to say, 
the house is completely equipped with the necessary con- 
densing plant, and is in every way up-to-date. 

As to what may be termed the larger developments in 
locomotive engine designs, it would be impossible to speak 
adequately here. The locomotive is beyond any ques- 
tion in a state of transition in this country. We have, 
however, kept our readers so fully posted up on the 
subject, and we have so carefully and fully illustrated 
every new engine of interest, home or foreign, that it is 
not necessary to say much now save a few words about 
details. It is an interesting fact that the water-tube 
system introduced a few years ago by Mr. D. Drummond, 
on the London and South-Western Railway, has proved 
itself an unqualified success. We are the more pleased, 
that the facts demonstrate the absolute soundness of the 
principle which we have over and over again laid down, 
namely, that provided tubes laid on a moderate incline 
are not more than 24 diameters long, they will give 
no trouble whatever, no matter how fierce the heat to 
which they are exposed. Now, it would not be easy to 
find a hotter place than the inside of a fire-box of an 
express locomotive ; and so great has been the success of 
Mr. Drummond's tubes, which fully comply with this 
condition, that the whole of the locomotives on the line 
are being fitted as they come in for heavy repairs with 
cross tubes. The first group of engines fitted with cross 
tubes have run 1,640,154 miles without a single tube 
failure. One engine has made 202,048 miles. The tubes 
in all these fire-boxes appear to be as good as when they 
were put in. The average life of the tubes so far has been 


9380 hours under steam. The particular boiler, illustrated | 
| saving in train mileage of 4,231,000 miles as compared 


in our pages sometime since, with cross water tubes in a 
central flue, has proved quite successful. It is a note- 
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worthy fact that, since the general introduction on the 
line of Mr. Drummond's spark arrester, there has not 


been a single claim brought against the company for | 


damage done by sparks. The “balanced built up steel 
crank axle, which has been fully illustrated in our pages, 
is more than fulfilling expectations. As a minor detail, 
we may say that Mr. Drummond is introducing hot- 
water feed pumps instead of injectors. The tender of 
express engine No. 720 is fitted with condenser pipes in 
the well of the tank ; into this is turned a portion of the 
exhaust; the water is raised nearly to the boiling point. 
The feed pump is so arranged that it starts automatically 
the moment the engine begins to move the train, and 
gives a continuous feed during the whole journey. So 
successful has the plan prov ed itself that all the new 
engines are now being thus fitted. As to details, very 
little alteration worth notice has been made on our 
principal lines. We may mention, however, an exception 
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in the case of the London and North-Western. Mr. Whale 
has fitted to a compound engine, gear by which the point 
of cut-off may be varied independently in both high and 
low-pressure cylinders with great advantage. We shall | 
illustrate the arrangement. 

The stay-bolt question is still with us; and it seems 
that locomotive engineers are in just the same position | 
now that they have been from the first. In the United 
States some controversy has taken place as to the relative 
value of stay-bolts with and without a hole drilled through 
them, and a Montreal engineer has made a statement 
which, quite apart from locomotives, has a good deal of 
interest for those who study the fatigue of metal. For | 
about four years a manufacturer of mining drills has been 
working up about a carload per month of inch and quarter 
outside diameter by three-eighths inside diameter stay- 
bolt iron thus. He welds a steel point on one end, and a 
steel cap on the other end, then with water running 
through the hollow bar to clean out the drill hole and 
keep the point of the drill cool, and with compressed air 
for power, the drill is struck a heavy blow 5000 times a 
minute, drilling through a foot of granite in fifteen to 
twenty minutes. It is argued that no test more severe 
could be imposed. The concussion would open any weld 
not homogeneous, shatter the fibres of any iron at all 
tending to lamination, and crush crystallised iron. 

The question of suburban traffic, its growth and the 
necessity for its acceleration has been attracting a great 
deal of attention, and engines with high tractive power 
have been designed and built. It is doubtful, however, if 
there is really any necessity for an exceptional departure 
in this way. The big six-coupled tank engines designed 
by Mr. Billinton for the London, Brighton, and South 
Coast suburban traffic, would, for example, do very fine 
work if only they were provided with suitable light 
rolling stock, instead of coaches which are really main line 
stock in disguise, and Mr. Billinton has a still more 
powerful type of tank engine in hand. He has recently 
lowered his blast nozzles with very great advantage. 
Mr. Holden has found it possible on the Great 
Eastern to meet all the demands of the present and 
near future, with comparatively light locomotives, 
solely by the changes he has introduced into rolling stock, 
the widened coaches accommodating 20 per cent. more 
passengers than does the normal stock. By lengthening 
the platforms, twenty coaches can be hauled per train, 
instead of fifteen, as at present, and the engines are quite 
competent to maintain the same speed. Without en- 
tailing any structural alterations at Liverpool-street, 
trains of seventeen coaches can be run. The widening of 
the carriages has been a phenomenal success, giving no 
fewer thon 11,000 more seats, and providing for the 
carriage of 66,000 additional passengers per day, on the 
basis that each train makes three trips in the morning one 
way and three trips the other way in the evening when 
the city traffic is on. On the Manchester branch of the 
Lancashire and Yorkshire Railway, Mr. Hoy has put into 
service a very powerful suburban tank engine, six wheels 
coupled radial. The cylinders are 19in. by 26in. The 
coupled wheels are 5ft. 8in. diameter. There are 26 square 
feet of grate, and 2038 of heating surface. The total 
weight is 77 tons 10cwt. The engine is fitted with water 
scoop arrangement, which picks up water when travelling 
in either direction. The standard slide valve, the double- 
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With regard to Mr. Hoy’s cor- 
rugated cylindrical fire-box,. there are twenty-one in 
operation similar to that illustrated in our pages on 
August Ist and 15th, 1902, with the exception of the 
firegrate being made 12in. shorter (two corrugations). 
order to relieve all the large boilers of stress due to 
accumulating pressure, in excess of that to which the 
safety valves are set to blow off, specially designed duplex 
“pop” safety valves are being substituted for the old 
Ramsbottom type. 

During the year steam motor cars have been introduced 
extensively on various lines for working branch traffic. 
These have been illustrated in our pages. The cars seem 
to be very successful and very satisfactory. The Druin- 
mond ears on the London and South-Western system 
have done so well that their use is being extended. A 
distance of sixty miles can be run without taking a fresh 
supply of water. Sufficient coal is carried for a full day. 
One has been run from London to Portsmouth over gra- 
dients of 1 in 50, at 17 miles per hour, and attained an 
average speed of 30 miles per hour. The coal consump- 
tion of the cars is still as low as 6} lb. per mile. 

British railways have been worked lately with decreas- 
ing profits; very large outlays have been incurred as a 
result of the rise in wages, the shortening of hours, and 
the demands of the Board of Trade. Economy has been 
carefully studied, and, among other expedients, an 
attempt has been made to augment the paying loads of 
goods trains. The power of the engines has been 
increased and the loads made heavier. From the railway 
companies’ returns for the half-year ended June _ it 
appears that the twenty-two leading lines showed a 


with the corresponding period in 1900. The average 
train miles run per engine for the half-year was about 
9000. Thus, without taking into consideration the 
increase in traffic, there would be 4 per cent. engines less 
engaged in working the same trade as that of 1900, and, in 
traffic, a smaller number of 
engines was employed to do the work. Lord Cawdor, 
chairman of the Great Western, at the last half-yearly 
meeting of the shareholders, pointed out that of £12,000 
increase in the expenses of the running department, 
£8000 went for wages of additional men who had to be 
employed to comply with the Board of Trade require- 
ments in reducing the long hours of the drivers and 
firemen ; the average wage expenses per engine are about 
£6 per week for driver, fireman, cleaners, and coal 
tipping. 

In stationary engine practice superheating slowly 
makes its way. That the result of its use is an economy 
in steam is admitted without a dissentient voice; but, 
curiously enough, there is no unanimity of opinion as to 
how the economy is secured, or whether in the end it | 
does or does not represent a money saving, which is quite 
distinct from a steam saving. Some of ‘the results are 
distinctly anomalous, and require investigation. Thus, in 
certain cases an economy has beein secured which cannot 
be explained simply as a result of the prevention of 
cylinder condensation. By some engineers it is held that 
all steam engines leak more or less, but that superheated 
steam will not pass where wet steam will. Another 
explanation is that the volume of the steam is greatly 
increased during the first stages of superheating. The 
investigations of Professor Watkinson, Mr. Henry Lea, 
and others may be expected to throw some light on the 
question. A recent example of what may be done by 
superheating is supplied by a report drawn up by 
Professor Jacobus on a Rice-Sargent compound condens- 
ing engine, with a cylinder rated on 3 tol: A Schmidt 
superheater was used. The boiler pressure was a little 
over 140]b., and the vacuum about 25}in. In one test 
indicating 420°4 horse-power, the water consumption was 
9°56 lb. per indicated horse-power and the actual coal 
consumption 1°348lb. per horse-power. The degrees of 
superheat in the steam were as follows:—At engine 
throttle, 374°5; entering high-pressure cylinder, 296°8 ; 
leaving high-pressure cylinder, 277 ; entering low-pressure 
cylinder, 141°4. A test was also made with saturated 
steam, and showed 13°84 ]b. of steam per indicated horse- 
power, which appears to be such an abnormally excellent 
performance for a compound engine that we accept all the 
figures with some hesitation. 

The screw propeller question seems to be in much the 
same position as it was left by Griffiths more than thirty 
years ago. Mathematicians and towing tanks together 
have entirely failed to produce any consistent information 
as to what really does take place when a screw is 
employed to propel a ship. The experience had years 
and years ago with the Iris was repeated again the other 
day. Theory after theory, explanation after explanation 
of screw propellers is provided by earnest, thoughtful 
men, and yet ships still go to sea which waste thousands 
of horse-power, and no one is the wiser. A new pro- 
peller is fitted, and the results take everyone by surprise, 
and no one has any connected ideas as to why and how 
the last propeller comes to be better than the first. Out 
of all the confusion the most that can be expected are a 
few general facts, and the relations even of these to each 
other are not understood. 


In | 





In physical science during the past year ali other 
discoveries have been overshadowed by that of radium. 
The least that can be said about it is that its behaviour | 
is quite irreconcileable at present with the law of the con- | 
servation of energy. There are certain statements made | 
by cminent men which are generally accepted as 
true—firstly, because no one quite understands what 
they mean; secondly, because their author is eminent ; 
and lastly, because it is extremely difficult to prove a 
negative. Now and then, however, something occurs; 
the statements suddenly find themselves questioned, and 
it may not happen that they stand the ordeal with 
success. The doctrine of the conservation of energy 
appears to be in this position just now. New ideas 
are being formulated as to the constitution of matter ; 
the very elements are melting in the fervent heat of 
research, and men are beginning to ask themselves if it 








is indeed certain that matter cannot of itself initiate 
motion. What this year may bring forth remains to be 
seen; it will be difficult | to produce anything more 
astounding than radium. 


ELECTRICAL ENGINEERING. 


The past year has been marked by very considerable 
progress in the electrical industries of Great Britain, and 
although prices have been somewhat low, there has been 
a large output in almost all branches. 

Sev eral of the schemes for production of energy upon 
a large scale are already being carried out, and when 
completed will supply electric energy at very low rates, 
The North-Western Electric Energy and Power Cias 
scheme has for its area the whole of Cheshire and parts 
of Flint, Staffordshire, and Derbyshire, with an area of 
1770 square miles and a population of 14° millions, 
There will be eventually four large stations in this 
district, and, of course, this is only an example of many 
similar schemes which have already obtained _ parlis- 
mentary sanction. We may also cite the case of the 
Northern Counties Electricity Supply Company, which 
was originally registered in 1900. The stations at 
Spennymoor and at Blyth are now at work, and the 
former place has already a population of 18,000 persons. 
In order to encourage the use of electricity, free wiring, 
as it is termed, has been adopted, the consumer paying 
4d. per Board of Trade unit extra over the ordinary price. 
This station and that at Blyth were put down primarily 
to supply power in bulk to shipyards, but the demand 
for electric lighting in the workmen’s houses has proved 
very large, owing to the provision of penny-in-the-slot 
meters ; the cost of light is stated to be 1d. for the light 
of an 8 candle-power lamp for 54 hours, and the prices 
obtained for current range from 53d. for small consumers 
to 14d. per unit for large concerns. These stations are, 
of course, situated in the heart of the Durham coalfield 
In South Staffordshire a revolution may be said to have 
taken place since the advent of the Midland Electric 
Corporation, Limited, as the energy is now used for 
working motor-driven pumps used for the drainage of 
the coal pits in that district. If this cheaper source of 
power had not been available the Mines Drainage Com- 
mission would have found their work most difficult, and 
it is probable that many pits would have become 
unworkable. 

The town stations for generating electric current are 
steadily increasing in size, and during the year the output 
of the city of Liverpool stations has been more than 
20 million Board of Trade units. These figures are, how- 
ever, somewhat deceptive so far as London is concerned, 
as in the metropolis the output for each company is given 
separately. 

The large station at Willesden for the Metropolitan 
Electric Supply Company has made great progress. Last 
year two Westinghouse sets, each of 1500 kilowatts, were 
put down, and also two larger sets, each of 3000-kilowatt 
capacity. The latter could not be delivered in the time 
allowed by any British maker, so that, unfortunately, the 
order went abroad, and was secured jointly by Messrs 
Sulzer Bros., of Winterthur, Switzerland, and Messrs. 
Kolben and Co., of Prague, the former firm supplying the 
engines and the latter the dynamos. The sets were so 
large that the building as originally erected could not 
contain them, and the floor had to be lowered about 10ft. 
and the walls underpinned, this work naturally entailing 
very large expense. The station is now by far the largest 
in the metropolis, with the exception of the City of 
London Electric Lighting Company’s station at Bankside. 
The borough of Marylebone has been, and still is, in a 
very difficult position, which has been so fully described 
in our columns that we need not refer further to it here. 

Those interested in the question of municipal trading 
versus private enterprise should study the case of 
Hackney, where about a quarter of a million has been 
spent, and there was a heavy loss upon the trading during 
the first eleven months of the past year. The system of 
municipal accounts generally requires to be put upon a 
much sounder basis before it will be possible to state with 
certainty the exact position of a given undertaking; in 
our opinion too little is often allowed for depreciation and 
sinking fund charges. The Local Government Board 
returns on municipal trading tend to show that such 
trading often competes with private enterprise at the 
expense of the ratepayers. In Manchester the City 
Council have been spending vast sums in the extension of 
their generating stations. It appears from Dr. Kennedy’s 
reports that up to the end of 1902 the capital outlay had 
been £1,164,307, and the gross revenue £134,463, the 
quantity of units sold in that year 10,502,299, and the 
average price obtained 3:07d. per unit. The city has lost 
the services of two very capable engineers within a very 
short period, and has had to call in outside advice. The 
tramway service is also being very greatly extended, 
and negotiations are in progress with the Salford 
authorities. in order to obtain a working agree- 
ment between these two great centres of population. 
The combined output of the Manchester generating 
stations will probably in a short time be the largest in 
Great Britain. In June, 1903, there was plant to the 
amount of 26,550 kilowatts, and when completed there 
will be 34,000 kilowatts ; there is a load of 400,000 lamps, 
and 4000 horse-power in motors, and 130 miles of traimn- 
ways, with 400 motor cars. 

So many of the municipal stations now supply energy 
for the working of tramways as well as for lighting, that 
it is practically impossible to separate the two classes of 
use. In London the first section of the South London 
tramways upon the conduit system from Westminster to 
Tooting was opened by H.R.H. the Prince of Wales 
during the past year, and has been at work satisfactorily 
for some months, while the Camberwell section is, we 
understand, to be opened in a few days. The generators 
are being supplied by Messrs. Dick, Kerr and Co. At 
present the best results, so far as speed is concerned, are 
not possible, as those cars which are clectrically fitted 
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have to travel upon the same lines with the old horse cars. 

At Erith electric lighting with a three-phase plant was | 
begun last January ; while at Bournemouth the Corpora- 
tion tramways were started twelve months ago. These | 
are partly upon the conduit and partly upon the overhead 

system, and it is stated that the change-over only occupies 
fifteen seconds. At Finchley, the local authorities brought 
an action against a private supply company to prevent 
the use of overhead conductors for electric lighting, but 
failed to obtain an injunction. Worthing has decided that 
the Corporation shall carry out the new tramway system. 

In Lancaster the tramways were opened from Dalton- | 
square to the Seotforth suburbs; while at Bradford the 
Council are very enterprising, and let electric motors out 
on hire; in 1902 there were 641 such motors, and the | 
charge for power was only 1°17d: per unit, the load factor | 
had risen to 18°78 per cent., and the power demand was 

19°25 per cent. of the total output. At Barnstaple the 
new works were opened last year with Reavell high-speed 
engines; While at Eastbourne new works have been 
erected at the east end of the town, and Ferranti engines 
and alternators installed. The Rothesay authorities have 
acquired and re-erected the plant which was used for the 
Springburn tram route in Glasgow, the Rothesay lines 
are only 8ft. Gin. gauge. Lengthy and acrimonious dis- 
cussions have occurred in Wolverhampton, where the 

Lorain system of surface contact tramways have been 
installed, and are, as yet, not very satisfactory. In 
Aberdeen new works have been built, and much enterprise 
has been shown in constructing a subway 2480ft. long, in 
the principal streets, to accommodate the cables ; there is 
a combined gas and electric lighting committee. At 
Cardiff all the old are lamp posts have been removed, 
and new are Jamps hung upon the posts of the overhead | 
tram lines. 

The London United Tramways Company opened its 
line to Hampton Court during the year, and also the large 
Fulwell depot for cars. This company has now 30 miles 
of street track, including the last extension of 7 miles; 
and in five years expects to have 100 miles of track; 
there are already 300 cars in use upon the lines. In 

jath the new system of electric tramways was almost | 
finished last month, and some trial runs were made, | 
while in Devonport, the British Electric Traction 
Company has instituted a system of regenerative tramway 
control, At Wimbledon the demand has increased very 
considerably, and the total output has now exceeded 
1,000,000 units per annum, and the maximum demand 
603 kilowatts, with 978 consumers; and at the rapidly 
vrowing Southend-on-Sea 7} miles of track have been 
completed, with an expenditure of £68,000, besides an 
outlay of £54,000 on the lighting plant. In Southport a 
new type of “one-man car” has been tried, which carries 
twenty passengers, and saves the cost of a conductor, 
while the Bexley Council have put down a station for 
lighting and tramear service, developing 2100 volts 
alternating for lighting, and 550 volts direct for the 
tramway Ss. 

It is stated that in Great Britain at the end of the vear 
1902 there were 1845 miles of track in operation by 
electric cars, 768 miles under construction, and 2102 miles 
for which powers had already been obtained. These 
figures are, of course, now greatly exceeded. 

The Sheffield engineer has designed a portable sub- 
station, consisting of a heavy van, in which are installed 
two 50-kilowatt transformers, and this has been found 
most useful for temporary demands, such as exhibitions, 
large constructional works, &c. The Council of Johannes- 
burg have considered a very large combined power and 
lighting scheme, which will entail an expenditure of | 
£1,290,000, and will comprise 10,000 brake horse-power | 
in six gas engines, with producer gas plant. 

Abroad also much enterprise has been shown in the 
sume branches of industry. The city of Mexico has now 
a splendid service of electric tranmways, with 190 miles of 
track and 604 cars. In Italy the first section of the 
Milan-Varese Porto-Cerisio Railway is now completed, | 
the power being produced by a combined installation of | 
water and steam plant. The total length of the line is 
now 47 miles, and the cars travel at 60 miles per hour. 
In Greece an English company, which has drained Lake 
Copais, has put down a water-power plant, and transmits | 
electric current of the three-phase type, at 5000 volts, to 
a distance of eight miles to actuate the pumps. 

Messrs. Siemens and Halske are the concessionaires on 
the Rand for a large scheme of power transmission. The 
site of the works is about 22 miles from Johannesburg, 
and there are at present in use four 1000 horse-power 
triple-expansion engines, with generators developing 
800 volts; this is transformed up to 12,000 volts, and 
transmitted by overhead wires to the city, feeding mines 
upon the way. 

The electrification of railways is now making good | 
progress, and Jast year the Ealing and Harrow section of | 
the Metropolitan District Railway was opened in May. | 
The section of the Lancashire and Yorkshire Railway 
from Liverpool to Southport is being electrified, and | 
about 82 miles of cables of the 3-core type are being put 
down, for 10,000 volts, and are tested to 14,000 volts. 
Experiments in Germany upon the Berlin-Zossen line 
have shown that a speed of 118 miles per hour can be 
attained with motors fed with current at 10,000 volts, and 
the Reichstag has voted £14,000 to cover the cost of 
relaying the lines. In Italy accumulator traction has 
been tried upon the Meridional lines; the cars earry 64 
passengers, seated and ‘26 standing, besides luggage, and 
are fitted with two 50 horse-power electric motors by 
Ganz and Co. The North-Eastern Railway has been 
experimenting with a Diesel engine upon a car with an 
electrical equipment by the Westinghouse Company, but 
so far, we believe, the results have not been very satis- 
factory ; the company is about to use electricity in the 
Tyne district to a very considerable extent upon the 
ordinary lines.” We also understand that motor cars are 
to be run upon the railway between the Hartlepools, and 
these are each to be fitted with a Napier petrol engine of 
85 brake horse-power, which will drive a dynamo supply- | 
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ing current to two motors. The Western Ohoi Rail- 
way, in the U.S.A., can properly be described neither 
as a railway nor tramway, but 45 miles of track is in use, 
and 645 miles under construction with overhead ‘trans- 
mission employing 3-phase current at 33,000 volts; this 
is transformed to 600 volts at sub-stations for use! on the 
cars. In order to avoid the great difficulties which may 
arise in future owing to the difference in systems of 
electrification, a conference on. standardisation met in 
March last at the Railway Clearing House, and this should 
give valuable aid. - In. Hampshire a light railway, with 
overhead transmission, was completed last year. between 
Portsmouth and Horndean, and serves a purely agri- 
cultural district, obtaining the necessary energy from the 
Portsmouth Corporation. 

In Brussels the tramway company obtained in 1899 a 
concession of forty-five years for working the trams, and 
has just completed a fine new generating station. On 
the Charleroi Canal there are at present four sets of 
1500 kilowatts in use, -built by Van de Kerchove, and 
space for three more similar sets. The alternators are of 
German manufacture. 

It is very probable that single-phase alternating current 
will in the near future be largely used for electric traction 


upon the subject was read by Mr. Lamme, of the West- 
inghouse Company. The Union Elektrizitiéts Gesellschaft, 
of Berlin, has installed a short section of line in the yard 
of their own works, and has experimented with the first 
of a batch of twenty motor cars ordered by the National 
Light Railways Company of Brussels. Other similar 
motors are already in use on the Prussian State Railways, 
between Johannisthal and Spindlersfeld. 

Electric automobiles are being still more largely used 


were shown at the Crystal Palace Exhibi- 
tion held early last year. The City and Suburban 
Electric Carriage Company showed a petrol electric car 
in which the engine drives a dynamo which feeds motors 


the engine and dynamo being direct coupled and the 
whole installation very compact. 

Electric cars can now be hired, the hiring company 
taking all risks and providing attendants. A very in- 
teresting paper upon the subject was read by Mr. Joel, 
and another by Colonel Crompton, and an electrical garage 
to accommodate 200 cars has been erected in Halkin- 
street, Grosvenor-square, with complete arrangements for 
charging cells. 

A scheme which we consider very promising for rural 
districts is that in which a supply of electric current is 
obtainable from overhead wires by vehicles travelling 
upon the ordinary roads. This has proved very successful 
near Dresden, where omnibuses have been in use for 
some time, and in this country powers have been ob- 
tained for the employment of the system in Gloucester- 
shire. 

A really satisfactory type of electric cell is still badly 
wanted for automobiles, and we hope that the Edison 
cell may prove satisfactory; a paper upon the subject 
was recently read by Mr. Hibbert after an experience of 
500 miles of road journeys, and he had formed a very 
favourable opinion of its usefulness. The cell consists of 
thin plates of sheet steel, nickel plated, with pockets con- 
taining nickel peroxide in the positives, and finely divided 
iron in the negatives; the electrolyte is a solution of 
potash, and 14 watt-hours per lb. of cell have been obtained, 
the average E.M.F. being 1°25 volts. 

Among the various uses to which electric power is being 
applied may be cited the working of the swing bridges 
Canal lift, which is shortly to be worked. At Barking 
moved in a similar manner. Electric cranes have been 
adopted in the docks of the Manchester Ship Canal, 
where twenty-two are now in use. Herr Voelker, in 
Germany, has brought out an electric glass furnace, in 
which advantage is taken of the conductivity of glass at 
high temperatures to melt the ingredients. 

In order to show the extended use to which electricity 
is being put, we may cite the case of Saxony, where a 


radius of 60 miles, and is used in agricultural districts, 
where transformers are supplied in portable vehicles, and 
the energy employed to actuate motors upon threshing 
machines and other farm apparatus. 

By the Ingleton Water Power Company, in Yorkshire, 
electricity is being used for the manufacture of calcium 
carbide, and 3000 horse-power is available from water- 
falls. Experiments are being carried out with the 
Stassano steel furnace in Italy with alternating current 
for the direct reduction of iron ores with charcoal or coke, 
the heat being applied by a powerful electric are above 


has recently been on view. in London which welds wire 
hoops from an alternating current supply circuit of 100 
to 300 volts. The Swinburne and Ashcroft process of 
attacking mixed metallic sulphides with chlorine is being 
used satisfactorily at Broken Hill with lead zine blue- 
stone ores, the materials being fused by the electrie are. 
Oxygen and hydrogen are produced by the Garuti process, 
in which iron diaphragms are employed, and the electro- 
lyte consists of a 25 per cent. solution of caustic soda. 

Coal is being won by means of a bar coal cutter worked 
by electric motors supplied by three-phase current in the 
workings ; and during the past year the Trinity Brethren 
have installed electric lamps at the Lizard lighthouse of 
sufficient power to be seen at a distance of 40-50 miles, 
thus making four lighthouses in Great Britain fitted with 
this illuminant. 

The Nernst lamp is more favourably received, and 
certain streets in Hackney have been lighted experi- 
mentally. The average life of the lamps is stated to have 
been 305 hours, and allowing 1°7d. per unit, with chargés 
for renewals, labour, interest and repayment of. capital 


£5 17s. 9d. per lamp per annum... At Maidstone the life 
is stated to have been 652 hours for street lighting. A 
new form of this lamp, known as the “Luna,” has 
recently been put on the market; the heater is horizontal 
and above the glower, so does not obscure the light. 
The Welsbach Osmium lamp is said to use only 1°5 watts 
per candle-power, and as the sale price is now reduced it 
may have a future. The Hewitt mercury lamp, consist- 
ing of an exhausted glass tube with mercury at one end 
and iron at the other, has been exhibited at various place ;, 
but as yet is not in practical use. 

In Germany there has been a great movement for the 
amalgamation of industrial concerns. Messrs. Siemens 
and Halske have amalgamated with the Schuckert Com- 
pany, and the Allgemaine Elektricitats Gesellschaft with 
the Union Electricity Company, while it is believed that 
a similar arrangement is probable between the Lahmeyer 
and the Helios companies. 

One or two serious accidents have occurred, notably 
the two deaths from electric shock at Fulham Baths, 
where the supply was only at 200 volts alternating. On 
the other hand, it was reported from Vienna that a work- 
man had been subjected to the discharge from a 5500- 
volt cireuit for five minutes, and yet survived, although 
dreadfully burnt. 

A valuable report by Dr. F. Battelli, wpon death by 
electric shock, was read before the Medical Congress at 
Berne. 

A dreadful accident upon the Paris Metropolitan electric 
railway occurred last year, and caused the death of a 
large number of persons. This has given rise to a very 
strict examination of all underground systems, and a 
decision that no wood shall be used in the platforms of 
the Metropolitan Railway after electrification. 

In telegraphy the Buckingham long-distance page- 
printing instrument has come into favour; 100 messages 
can be transmitted per hour, and the printing is 
done upon the ordinary forms. The Pollak-Virag high- 
speed apparatus is in use over lines 370 miles in length 
between Berlin and Frankfort. The municipal control 
of telephones has not been entirely satisfactory financially 
in Glasgow, and there has been considerable controversy 
on the subject. We had hoped to see a successful trans- 
mission of messages across the Atlantic by wireless 
telegraphy, but this is still in the future. There are now 
a number of systems in rivalry with that of Marconi, and 
the De Forest Company has an installation at San Juan, 
Porto Rico, while there are several other types in use in 
Germany. The working of the Orling-Armstrong system 
was demonstrated at the Alexandra Palace last vear, and 
bombs were exploded at a distance of 700 yards. It was 
stated that a pressure of only 8 volts was used, and that 
telegraphic communication had been maintained twenty 
miles and telephonic messages sent five miles. 


GAS SUPPLY. 


The leading event of a year which has been more than 
usually eventful has been the passing of an Act for the 
further regulation of the Gas Light and Coke Company, 
the provisions of which are in substantial accordance with 
the main recommendations made in 1899 by the Select 
Committee of the House of Commons on the Powers of 
Charge of the Metropolitan Gas Companies. This was 
the result of an agreement between the company and the 
London County Council and the City of London, the Bill 
for the same object which was promoted by these two 
authorities being in consequence withdrawn. Thus an 
end has at length been put to the long-continued agitation 
against the administration of this company, which, 
injurious to itself—and, it may be added, a reproach 
to the whole gas industry while it lasted—might and 
ought to have had an earlier termination by its more 
ready subinission to the will of Parliament. Its 
departure at almost the eleventh hour from the non 
possumus attitude previously assumed is distinctly to the 
credit of Sir George Livesey, who, at the shareholders’ 
meeting in February, strongly advised them “to agree 
with their adversary.” This advice was rather resented 
at the time, but events have proved the soundness of it. 
The company did not embrace the opportunity which was 
afforded it by the proposals of the London. County 
Council of reducing the standard of illuminating power 
from 16 to 14 candles, which would have rendered it 
independent of the use of any enriching material. This 
is a matter of increasing importance, having regard to the 
uncertainty as to the future of oil supply. American gas 
engineers, it is reported, are once more turning their 
attention almost exclusively to coal gas, after having for 
many years practically discarded it in favour of car- 
buretted water gas. 

The standard price of gas for this company has by the 
new Act been reduced from 3s. 9d. to 3s. 4d. per 1000 
cubic feet, that for the South Metropolitan Company 
having been previously reduced from 2s. 6d. to 2s. 3d., or 
2s. ld. for 14-candle gas, there being in each case the 
same supplemental sliding scale dividend. The. latter 
company charges meter rents, which represent nearly 1d. 
per 1000 cubie feet, while the Gas Light and Coke Com- 
pany supply ordinary meters rent free. Both companies 
are now, therefore, upon practically an equal footing for 
dividend purposes; but any additional dividend to which 
the Gas Light and Coke Company may become entitled 
by a reduction in the price of gas below the standard price 
is to be subject to a contribution for the redemption of 
obsolete capital by the purchase and extinction of ordi- 
nary stock of the company to the nominal amount of one 
million sterling. This is as it should be, although there 
must be many shareholders who are not responsible in 
any way for the sins of omission of a generation ago. It 
is to be hoped that for the future a watchful eye will be 
kept upon the capital expenditure of this company, for 
this, during recent years, has greatly exceeded the rate 
which the other two metropolitan companies have shown 
to be adequate. Various changes have been made in the 
staff of the eompany during the year, which are of hopeful 
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position of secretary and general manager, has been 
appointed to a seat on the board of directors. 

The South Metropolitan Gas Act, 1900, under which 
14-candle gas is now being supplied by that company, 
provides that the gas under test shall be burnt at such 
a rate as shall give an illumination of 16 candles. In the 
Commercial Gas Act, 1902, which also authorises the 
supply of 14-candle gas, no method of testing is pre- 
scribed. This is left to the Gas Referees, who, in the 
exercise of their discretion, ordered the gas of this com- 
pany to be tested when. consumed at such a rate as to 
give only 14 candles illumination. As the burner to be 
employed is one that was designed for 16-candle gas, the 
Gas Referees’ method of testing does not give the correct 
value of the lower grade gas. Accordingly, the Com- 
mercial Company promoted a Bill for the purpose of 
correcting the omission in its previous Act, while the 
London County Council eg to repeal the testing 
clause in the South Metropolitan Gas Act, 1900, so that 
the gas of this company might also be tested in the 
manner prescribed by the Gas Referees. Before, however, 
the committee stage of either of the Bills was reached, 
the Council applied to the Board of Trade for the 
appointment of a Departmental Committee to inquire 
into and report upon the whole subject of gas testing. 
This course was ultimately agreed to by all the parties 
concerned, subject to the Council's Bill being withdrawn, 
and that of the Commercial Company being allowed to 
proceed as an unopposed measure, but operative only for 
the term of three years. The Departmental Committee 
has not yet been appointed. Its report will be awaited 
with interest, for it is clearly desirable that this some- 
what vexed question should be authoritatively settled. In 
several recent Acts affecting suburban and provincial 
companies it is provided that the gas under test “ shall 
be burned at such a rate as to vield the maximum light 
for which the burner for the time being used in making 
such test shall be designed.” 

The South Metropolitan Company has been unable to 
sustain its objection to Sunday gas testing by the London 
County Council. The case was carried to the Court of 
Appeal, but the previous decision of the Court below was 
upheld. If established custom is to have any effect in 
this matter a special Act will be necessary. It is difficult 
t2 see what the public are likely to gain from Sunday 
work in this direction. 

Less unsuccessful was the Crystal Palace District Gas 
Company—which proposes to change its name to that of 
the South Suburban Gas Company—in its endeavour to 
throw off the yoke of the Sulphur Clauses, and reduce the 
illuminating power of its gas from 15 to 13 candles. 
We say “ less” because, although the Bill by which it was 
sought to accomplish these objects had eventually to be 
withdrawn, it elicited from the chairman of the Commons 
Committee—by which it was passed without material 
alteration—expressions of approval. Sir John Brunner, 
the chairman, who is the commercial head of one of the 


most successful and gigantic of British industrial enter- 
prises, declared it to be desirable that increased freedom 
should be given to gas undertakings, so that they may be 
free to take advantage of scientific improvements affect- 


ing their undertakings. He alluded particularly to the 
invention of the Welsbach burner—* an enormous im- 
provement, of which the public would not get the benefit 
unless the manufacturers of gas had increased freedom.” 
Thus encouraged, the company has renewed its appli- 
cation to Parliament, this time proposing a reduction to 
12 candles, and to supply free to consumers either incan- 
descent or the most suitable flat-flame burners. 

Incandescent gas lighting continues to grow in popu- 
larity for domestic use, and is proving to be an effective 
weapon with which to fight the electric light, for the 
contest between gas and electricity becomes more and 
more severe. It can, however, be recorded that gas 
managers are fast realising the fact that gas supply 
now-a-days requires quite as much push and enterprise to 
make it thrive as does any other business. Show-rooms 
for cooking stoves, gas fires, and fittings and burners of 
all kinds: are now regarded as necessary adjuncts to the 
establishment of a gas undertaking, and consumers are 
kept posted up in the advantages of gas by up-to-date 
circulars and picture post-cards, and by lectures and 
demonstrations dealing more particularly with the art of 
cooking by gas. The system of maintaining incan- 
descent burners for an almost nominal charge, which is 
being largely adopted, is of much indirect as well as 
direct benefit, because it brings the gas manager into 
touch with the consumer. Where for any reason the 
electric light is preferred, the gas manager can, and 
already in quite a number of cases does, enable the 
consumer to supply himself by means of a gas engine 
with electric current at a much lower cost than the 
usual town supply. 

Ineandescent gas has also made great progress for 
street lighting during the past year, not only in the 
most important thoroughfares, by the employment of 
improved self-intensified, or high-pressure burners of 
high power, but also for ordinary lighting by the substitu- 
tion ‘of small Kern or C burners for the old flat-flames. 
The result is a general improvement in street lighting at 
little or no additional cost. 

Mention should be made in this connection of the great 
service which the South Metropolitan Company has 
rendered the gas industry by its prompt and successful 
intervention with regard to the disposal of practically the 
only available deposit in the world of monozite sand. On 
hearing of the probability of this becoming a monopoly in 
the hands of speculators, the company,.on its own 
initiative and at its sole cost, despatched an agent to 
Brazil, who arrived just in time to prevent the contract 
from being executed by the Brazilian Government. As 
the result of his action, the matter has since been thrown 
open to public competition, and is not yet settled. It is 
greatly to be hoped that what is by far the most important 
source of our supply of thorium, upon which depends the 
manufacture of incandescent mantles, will be secured in 
the interests of the gas industry as a whole, because to it 





the maintenance of a supply of cheap mantles has become 
a matter of paramount importance. 

Another possible competitor with illuminating gas has 
advanced a step further during the past year. The South 
Staffordshire—Mond—Gas Company has not yet com- 
pleted its works, but’ this “ power-gas” movement has 
become allied to electricity; and an Act authorising a 
combination of the two has been obtained by the North- 
Western Electricity and Power-Gas Company, although 
with an important reduction of territory, which it is the 
object of a further application just made to Parliament to 
recover. Gas manufacturers are preparing themselves 
for competition from this quarter by supplying gas for 
power purposes at special rates, and by saving in the cost 
of production by reductions of illuminating power, of 
which several have already received parliamentary 
sanction. 

The year has been a quiet one as regards consumption 
of gas, the increase in which, taken as a whole, was, 
perhaps, less than that of the previous year. Climatic 
influences, and the increasing use of improved and con- 
sequently more economical burners, are doubtless 
answerable for this, because the number of consumers 
continues to increase greatly, the South Metropolitan 
Company alone having added 17,000 during the year 
ended June 30th last. This is largely due to the con- 
tinued popularity of the slot meter system, and is a sign 
of health and vigour. 

Various improvements in manufacture have claimed 
attention during the year. The Dellwich-Fleischer 
system of producing “ blue” water gas for mixing with 
coal gas has been much discussed. The mixture is 
carburetted with a little benzole, in order to maintain the 
required standard of illuminating power. It is claimed 
for this system by those who are using it that it effects 
an appreciable saving in the cost of manufacture. Systems 
of carbonising in vertical, instead of in horizontal or 
inclined retorts, have been under consideration both in 
this country and also in Germany. Trials have been 
made with a single vertical retort at the Exeter Gas 
Works, where a bed of six such retorts is in course of 
construction, with the object of testing the system on a 
larger seale. Great interest has also been taken in the 
De Bronwer coal projector, so called after the inventor, 
who is the gas manager at Bruges. This is an extremely 
simple machine, by which the retorts are charged with 
great rapidity and perfect regularity. It has recently 
been installed at the Derby Gas Works, after having been 
previously exhibited at Walsall, on the occasion of the 
meeting there of the Midland Association of Gas 
Managers. 


The fusion of the two representative technical societies, | 


which was foreshadowed in our review of the industry 


last year, has been happily accomplished, and the gas | 
i | reservoir is nearing completion. 
}on towards being finished, as is also the receiving 


engineers and managers of this country are now a united 
body, with a large field for useful work before them. 

Lastly, although by no means in the order of its 
importance, we may refer with satisfaction 
relations which continue to exist between employers and 
employed, particularly where profit-sharing, or, as it is 
now termed, co-partnership, is in operation. Here the 
signs all point to the existence of that harmony of working 
in the endeavour to produce the best results, which can 
only be brought about by a community of interests. It 
is much to be hoped that the coming year will witness 
further accessions to this movement. 


WATER SUPPLY 


The central feature among the events in water supply 
in this country during the year has undoubtedly been 
provided by the metropolis. In our last yearly article we 
recorded the fact that an Act had been passed authorising 
the acquisition of the undertakings of the eight London 
companies by a water board. The board was elected, 
and has held numerous meetings, but, inasmuch as the 
transfer has not yet taken place, it has not as yet com- 
menced its full work. The price which is to be paid in 
the case of each company is the subject of arbitration. 
The court of arbitrators consists of Sir Edward Fry, Sir 
Hugh Owen, and Sir John Wolfe Barry. Already certain 
pronouncements have been made by this court, but as its 
labours are not yet completed, and as, we understand, 
numerous appeals are likely to result from some of its 
decisions, it would be manifestly improper for us at the 
present juncture, to make any comments upon what has 
up to now transpired. 

It was hardly to be expected, under the circumstances, 
perhaps, that the London companies would be quite so 
active in new works during the past year. Such is, 
indeed, the case; but there is a certain amount of work 
to chronicle. The Southwark and Vauxhall Company 
has nearly completed one of its new reservoirs at Walton, 
and has the other in a forward state. It is just about to 
enter on the work of connecting these reservoirs with the 
works at Hampton by means of 48in. conduits laid under 
the Thames. The well works and machinery at Merton 
Abbey and Honor Oak have been pushed forward, and a 
start will probably be made at the latter place early in 
the New Year. Five one-acre filters for the intercom- 
munication scheme have been finished at Hampton, and 
a 8-million gallon covered reservoir has also been con- 
structed at Battersea for the same purpose. The new 
36in. main between Hampton and Kennington has been 
completed and taken into use. The East London Water 
Company finished and publicly opened its new storage 
reservoirs, named “ Banbury ” and “ Lockwood,” in June 
last. The engines for filling these reservoirs are each 
capable of lifting 35 million gallons per day to a height of 
about 19ft. This company is also extending the tunnels 
in the chalk about 200ft. from the surface at Rammey 
Marsh, Ponder’s End, Old Ford, and Wanstead. It has 
also erected triple-expansion vertical pumping engines at 
the last-named two places. The Chelsea Company has 
not carried out any works during the year which 
call for special mention. The same may be said of 
the Lambeth Company, saving that it has increased 
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'the number of its supplies on constant service. There 
are now 92°94 per cent. of the houses supplied in the 
| Administrative County of London on the constant 
system. The Grand Junction Company has added jo 
new large works to its undertaking, but has been very 
successful in reducing the rate of supply per head from 
45 gallons in 1901 to 36°4 in 1903. The West Middlesex 
Company has carried out no new works of an important 
character, though there have been a good many small in). 
provements, and all the structures of the company haye 
been overhauled and repaired. The Kent Company has 
completed its new pumping stations at Darenth and 
Crayford, and has laid a further section of the 30in. main 
from Wilmington to the reservoir at Eltham. Consider. 
able progress has been made with the new service 
reservoir at Bickley. The New River Company has laid 
eight miles of distribution pipes and connected up 2263 
new supplies, making the huge total of 178,980 supplies 
now connected. New pumping machinery has been 
erected at the New River Head, Clerkenwell, and at 
Hornsey. Further progress has been made with the 
works to utilise the supply to be derived from the Staines 
reservoirs. Subsidiary reservoirs and filter beds have 
been constructed at Kempton Park, and pumpirg 
machinery is being erected. Ten miles of 42in. miin 
have been laid and new pumping machinery has been 
erected at Cricklewood. 

With such a large quantity of work going on through- 
out the country, it is hard to say which ranks next in 
importance to London. In the Derwent Valley the 
excavation of the trenches for the Howden and Derwent 
reservoirs has been continued. With the former a 
foundation has been reached at a depth of 100ft., and the 
building of the dam will now be commenced. The 
contract for the first 9 miles of main aqueduct has been 
let. This aqueduct will be 50 miles in length, 6ft. din, 
in cut and cover, and, where in syphon, three lines of 
45in. pipes. During the year a stone quarry capable of 
turning out from 3000 to 4000 tons of stone per week 
has been opened. Upwards of 36 miles. of the second 
line of pipes, connecting Manchester with Thirlmere, 
have been laid during the year, making the total laid 
some 36 miles. Works in connection with raising the 
water level in the lake itself have also been in progress 
The embankment and the bye-wash of the Midhope 
Reservoir of the Barnsley Waterworks have been con:- 
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pleted. The capacity of this reservoir is 402,000,000 
gallons, and the length of the bank at top 1050ft., i‘s 
height being 145ft. New filter beds, 120ft. long and 74it, 
wide, are being constructed, and a million-gallon service 
reservoir has been practically completed. 

The works in Wales for the supply of Birmingham ha: ¢ 
progressed satisfactorily. The two upper reservoirs have 
been finished and are filled and overflowing. The lowcr 
The aqueduct is well 


reservoir at Frankley, it having, indeed, been used for 
storing water during the year. Bristol has been extend- 
ing its mains and service reservoirs. Buxton has just 


commenced the construction of a new reservoir, which 
| is to hold 80,000,000 gallons, at a cost of some £120,000. 


Ipswich, Margate, Maiden Newton, Evesham, Rugby, 
South Calder, Stratton and Bude, Whittle le Woocs, 
Clayton, Heapey, and Wheelton, and others have al 
completed and opened new works during the year. 

It would be well nigh impossible to mention every 
place where works are going on. There is a very large 
scheme being carried out in the Tees Valley for the 
supply of Stockton and Middlesbrough. This involves 
an impounding reservoir on the Lune and an expenditure 
of some £600,000. Chatham is carrying out further 
extensive underground works. Malvern has found a 
supply of water in the red sandstone by boring some 
880ft. At Scunthorpe, where works were in operation, 
the source of supply was found to be unsuitable and had 
to be abandoned, new works being undertaken at a cost 
of £25,000. The York Water Company has constructed 
a new rough filtering plant to deal with 2} million 
gallons a day. Huddersfield has been in trouble with its 
new reservoir at Blakeley, which is said to leak badly 
and to have already cost more than twice what it was 
estimated to cost. Gedling and Colwick, both in Notts, 
have small schemes in hand, each involving some £6000, 
Kidderminster is spending £18,000 on additional supplies 
from an existing well. Birkenhead proposes to spend 
£50,000 on two additional wells in Wirral. Cheltenham 
is duplicating its main to bring water from the Severn 
at Tewkesbury. Skipton is proposing an expenditure 
of £69,000 in the construction of a 120,000,000-gallon 
reservoir at Embsay Moor. Street is laying a main to 
bring water from the Mendip Hills, over nine miles away. 
Swindon has nearly completed an auxiliary supply from a 
well at Ogbourne, which is to yield 500,000 gallons a day, 
The scheme involves a well 105ft. deep and 13ft. 6in. dia- 
meter, 12in. rising main four miles long, and pumping 
machinery. Halifax is constructing reservoirs at 
Walshaw Dean. There is a host of other places which 
might be mentioned, but space will not permit of it. 

Abroad we find that in Paris the Val d'Orléans scheme 
is still being discussed. The municipal engineers are 
very anxious to tap this source of supply, but they are 
being heavily opposed by the local population; and, 
moreover, the state of municipal finances will probably 
not permit of the carrying out of costly work for some 
years to come. In New York and the States generally a 
great deal of attention has been given during the year to 
lowering the rate of consumption per head. In some 
places where meters have been installed the amount 
supplied has been reduced by the introduction of meters 
as much as 50 per cent. Bombay is another place where 
meters are being extensively employed with most satis- 
factory results. Most of the South African towns are 
laying down new waterworks of various kinds. Bloem- 
fontein has works in hand at Mazel’s Poort and Mochie’s 
Dam, which will cost some £153,000, and necessitate dains 
and pumping plant. A company has just been formed to 





bring water to Capetown from the Keburg mountains 
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ten miles away. Kimberley has refused to sell its under- 
taking toa company. San Francisco is complaining at 
the price it has to pay a company for its water, and is 
threatening to start a scheme of its own. There are 
other complications with neighbouring towns. In Madras 
supplies are being obtained for Coonoor and Kodaikanal. 
Salobrenna, Palencia, both in Spain, are constructing new 
supply works. At Coolgardie the reservoir at Mundaring 
was full and overflowing at the end of September, this 
being the first time that the full complement of 4,600,000,000 
vallons had been impounded at one time. Australia in 
veneral suffered severely from a drought, now, happily, at 
anend. This necessitated the institution of temporary 
and permanent extra supplies in many places, Sydney 
being among them, The Buluwayo Waterworks Com- 
pany is extending its operations. 

All over the world there are extensive irrigation schemes 
in hand and proposed. This is likely to open up a new 
field of work for engineers, besides benefiting the countries 
irrigated. The new dams on the Nile have worked wonders, 





| selenium, phosphorus, and arsenic. 


and we have just heard of new schemes which are to | 


irrigate a further 1} million square miles in the Nile 
Valley. 
CHEMISTRY 


During the vear those fundamental ideas which underlie 
the whole structure of modern chemistry have been 


brought seriously into question, and may need to be | 


profoundly modified. The unalterable individuality of 
clementary matter has hitherto been accepted as the sole 
hypothesis consonant with experiment. There have, 
indeed, been speculations as to its truth; but of facts 
competent to displace it there have been none. But now 
it has been definitely shown that there is a gaseous 
substance given off by solutions of salts of radium which 
appears to be a chemical individual, and that on keeping 
in a sealed vessel this substance is spontaneously con- 
verted into helium. 


salt, it may fairly be argued that radium spontaneously 
transforms itself into helium through the new gas or 
emanation as an intermediate body. It must be pointed 
out that the quantitative aspect of the matter is altogether 
untouched. We do not know yet how much emanation a 
given weight of radium will produce, nor do we know 
whether this gaseous emanation is quantitatively converted 
into helimm. The amount of material to be handled is so 
small and the conditions of experiment so difficult that a 
strict balance-sheet of matter supplied and matter 
obtained is scarcely to be expected at the moment. 
Until this is made out, absolute proof of the conversion of 
one form of matter into another will be lacking; but for 
all that, it is well to accept the observations which have 


been made as tending to this conclusion more strongly | ] 
| by Acheson, and used as a refractory material for furnace 


than any previous experiments. 

At least as subversive of received ideas is the direct 
evolution of energy from radium, the source of the energy 
being unknown. According to Runge and Precht, one 
gramme of radium bromide will evolve 65 small calories 
per hour. This corresponds closely with the value 
obtained by MM. Curie and Laborde, who state that the 
output is of the order of magnitude of 100 calories per 
hour per gramme of radium. 
quantity this is, it is only necessary to recall that it is 
more than half the amount of heat evolved by the com- 
bustion of one gramme of that most concentrated of all 
fuels, hydrogen. The fact that this relatively huge 
quantity of energy is continuously put forth without 
apparent change in the radium salt from which it 
originates is astounding. Two attempts at explanation 
have been made. The one is that the atoms of which a 
given mass of radium is composed are continually break- 
ing down into particles smaller and lighter than them- 
selves, and that in the process energy indigenous in the 
atom is set free, and manifests itself as heat; paren- 
thetically, it may be noted that a part of the energy 
evolved appears as electricity, but the quantity is rela- 
tively small—probably not more than 2 per cent. of that 
appearing as heat. The objection to this hypothesis is 
that there is no direct evidence that the atoms contain 
a store of energy ; and further, that if they do, the energy 
must be continually in process of being expended, expendi- 
ture going on pari passu with the destruction of the 
atoms and the disappearance of the radium composed of 
those atoms. As it is not probable that the radium atom 
is synthesiséd in the process of extracting it from pitch 
blende, it follows that the radium ultimately isolated 
from that mineral must have existed in the mineral from 
the first. Now, the time that has elapsed since the 
formation of the pitch blende is geologically large; 
hence, unless it be contended that the destruction of the 
radium atoms is either geologically slow, or evolves 
per atom a vast quantity of energy, it is surprising 
that any radium should remain in pitch-blende at the 
present time. The quantity of radium actually found 
in piteh-blende is very small, and by hypothesis was 
larger some time ago,- and will be smaller some 
time hence. It is rather curious that its detection has 
occurred at a time when its quantity is so small that its 
disappearance must be—geologically—imminent. The 
only possible explanation which can make this coincidence 
less remarkable is that afforded by postulating that the 
destruction of the radium atom takes place at a rate 
compared with which geological events are rapid. It is 
sufficiently evident that there are serious obstacles in the 
way of this first hypothesis designed to account for the 
evolution of energy from radiun. 

The sevond hypothesis is less difficult to accept, but at 
present is as difficult to establish. It is that radium has 
the property of picking up and making manifest some 
form of energy from its environment. The most obvious 
source is low temperature heat; the radium might be 
supposed to act in the manner of a step-up transformer 
and to emit heat of high temperature. But the very fact 
that a great part of the energy emitted by radium is in 
the form of heat is fatal to this hypothesis, as it would 


Seeing that the gas or emanation is, | 
as far as is known, continuously evolved from the radium | 


necessitate the flow of heat from a body at a low tem- 
perature to one at a higher temperature. Therefore the 
source of energy must be sought elsewhere, and it 
becomes requisite to assume the existence of some form 
of energy at present unknown and unrecognisable by our 
usual methods which can be picked up by radium and 
made manifest in some familiar form such as heat, light, 
and electricity. It will be seen that this hypothesis, like 
the first, is not discordant with the doctrine of the 
conservation of energy, but it cannot be denied that both 
demand considerable assumptions. The fact that such 
assumptions are necessary to explain an undoubted 
phenomenon is sufficiently portentous. 

A good number of other events have to be recorded 
important enough in themselves, but overshadowed by 
the mystery of radium and its congeners. For example, 
experiments with liquid fluorine have shown that it 
preserves its activity at as low a temperature as —187 deg. 
Cent., combining violently with such bodies as sulphur, 
Even below its 
solidifying point, viz., at — 252 deg. Cent., fluorine is 
sufficiently active to unite with hydrogen with explosive 
violence. Attempts to prepare a nitrogen fluoride have, 
however, failed, and fluoride of gold has not been made 
by any wet method. The action of oxygen on platinum 
has been studied, and it has been found that this most 
refractory metal, which, when massive, resists oxidation 
by any ordinary means, combines fairly readily with that 
gas if it is sufficiently finely divided. Thus, “ platinum 
black,” which is platinum in a very finely-divided form, 
will unite with as much as 0°8 per cent. of oxygen at the 
ordinary temperature, and at 280 deg. Cent. with 2°5 per 
cent. of oxygen. The oxygen is not merely occluded, but 
combines to form platinous oxide. Platinum “ sponge,” 
or even very thin leaf, is oxidisable to some extent. The 
industrial use of platinum continues to be hampered by 
its price, which is now about 85s. an ounce; less than 
twenty years ago it could be bought for 30s. or under. 
It is a moot point how far the rise is artificial. 

The quantity of the rarer inert gases in air has been deter- 
mined; the values found are 1 part by weight of crypton 
in 7 millions of air, 1 of xenon in 40 millions of air; the latest 
density determination gives 40°81 for erypton, correspond- 
ing with an atomic weight of 81°62. 

The conversion of atmospheric nitrogen into some 
compound suitable for the nourishment of plants continues 
to occupy attention. One of the latest processes consists 


/in acting on nitrogen with calcium carbide, producing 


| quantity of ammonium sulphate. 


calcium cyanamide, Ca CN, which, by heating with 
water under pressure, yields ammonia. The crude 


| calcium cyanamide can be used direct as a plant food, 


and is said to be similar in its effect to an equivalent 
Another product of 
the electric furnace, siloxicon, intermediate in composition 
between silica and silicon carbide, is now manufactured 


linings. The application of the electric furnace for 
general smelting purposes continues to be extended, and 
considerable progress has been made in the reduction of 
iron ores by its means; its use has also been proposed for 


| the reduction of mercury, instead of the present process, 


To realise how large a} 





which is certainly rather cumbrous and antique. There 
has been continuous growth in many other electro- 
chemical industries, but few steps sufficiently novel or 
definite to demand separate chronicling. 

On account of the coming prohibition in Germany of 
the employment of ordinary white phosphorus for 
making matches much attention has been directed to the 
device of a substitute which shall not be poisonous, and, 
at the same time, shall be sufficiently inflammable to 
allow the match to be struck on any rough surface. 
Phosphorus sesquisulphide has been tried in France and 
in this country, but the matches are inferior to those 
made with white phosphorus. So-called “scarlet” 
phosphorus has been prepared by heating white phos- 
phorus in phosphorus tribromide, and is said to be non- 
poisonous and to make satisfactory matches, which ignite 
readily without needing a specially-prepared surface. 

The constitution of fats, which from the days of 
Chevreul has been recognised as one of the most interest- 
ing and difficult of chemical problems, has received fresh 
study. There is good reason to believe that many 
natural fats and oils are not composed merely of 
mixtures of glycerides, but contain what are known 
as mixed glycerides, that is to say, bodies in which 
one glyceryl radicle is combined with two or three 
different fatty acids. It is their great similarity in 
composition and chemical behaviour that renders the 
isolation and identification of these bodies difficult, and 
until this has been done a full knowledge of the con- 
stitution of the very complex bodies denominated by 
such simple terms as “ tallow” and “sperm oil” will not 
be attained. 

One of the standing puzzles of inorganic chemistry is 
the cause of the colour of ultramarine. Some years ago 
the opinion was broached that it was due to the presence 
of a peculiar modification of sulphur; the difficulty in 
accepting this belief is that ultramarine can be heated to 
redness without losing its colour, and it might be expected 
that sulphur would burn or volatilise under these condi- 
tions. Lately it has been shown that sulphur chloride 
(S, Cl.) acting on various metallic sulphides yields blue 
or green compounds which may possibly be due to this 
particular form of sulphur. “No definite conclusion can 
be drawn from this, but it is certainly remarkable that 
many reactions, attended with the liberation of sulphur, 
give rise to a similar result. The simplest case, and one 
not generally known, is that afforded by the reaction 
between sulphuretted hydrogen and ferri: 


ferric chloride, there is produced a transient, but 
perfectly definite, blue colour before the precipitation of 
ordinary sulphur, which is the outcome of the reduction 
of the ferric salt. 

The chemical composition of iron and steel has not 
been altogether neglected. The influence of chemical 


1 chloride. | 
When a strong solution of the gas is poured into one of | 


understood. The study of the influence of structure is 
also important, and, being more or less novel and 
fashionable, has been run to death, as most fashions are. 
Properly understood, the two methods of inquiry ‘are 
correlative. Thus, the influence of manganese in modify- 
ing the evil effect of sulphur on the mechanical quality 
of steel has long been recognised ; now it has been ascer- 
tained that the effect is due to the different behaviour of 
the sulphides of the two metals in a mass of steel. 
Whereas iron sulphide tends to form a skin round the 
crystalloid grains of the metal, and thus to impair the 
strength of the structure built up of those grains, 
manganese sulphide segregates into drops which do little 
harm. Incidentally it is interesting to note that one of 
the great foes of the steelmaker has been pressed into 
his service. It is circumstantially alleged that dead-soft 
basic steel is not quite suitable for making tinplate, and 
that it is improved by the addition of phosphorus. This 
is added as phosphoric iron containing as much as 
17 per cent. of P. A better medium is phosphor man- 
ganese containing 65 per cent. Mn and 25 per cent. P, the 
balance being iron, carbon, silicon, and the usual impuri- 
ties, because the oxidation of the manganese maintains 
the temperature of the bath. Contrary to all expectation, 
this slightly phosphoric metal, thus prepared, is said to 
roll well at a lower temperature than ordinary metal. 
The sheets have a better surface, and take 8 to 10 per 
cent. less tin when made into tinplate. 

As a relief from all this serious matter, a pretty in- 
stance of the permanence of human turpitude may be 
noted. Prof. Church has examined certain seals from 
Cyprus. Cylinders used as seals suitably engraved have 
been used from Babylonian times. In the old days, a 
black basalt was chosen, and cuneiform characters were 
engraved thereon with great labour. Hematite was also 
used, and similarly lent itself to incision. But the cheap 
Cypriotian artificer knew how to make a shoddy seal, not 
by engraving a hard material, but by casting a fusible 
and moderately soft substance. He chose cuprous 
sulphide, probably obtained in the wasteful process of 
smelting copper then in vogue. The stuff looked genuine 
and took the impression of the mould well enough. His 
fraud has lasted to the present day. The merit of our 
own frauds is that they are not likely to be as per- 
manent. 


WAR MATERIAL. 


During the past year, the gun, in its unending duel 
with the armour plate, has unmistakably scored.. While 
the progress in resisting powers of the former has been 
for some time past at a standstill—a 6in. K.C. plate, for 
instance, is little, if any, better now than it was three years 
ago—the attacking power of the gun has been very 
greatly increased. This is due as much, if not more, to 
improvements in projectiles and propellants as to progress 
in gun construction. As far as projectiles are concerned, 
the cap has now been officially adopted as far as armour- 
piercing shot are concerned, and its adoption in the case 
of armour-piercing shell is only retarded by the fact that 
existing designs of shell are hardly strong enough to 
derive benefit from it. Now, however, that this is 
generally recognised, it cannot be long before armour- 
piercing shell as well as shot will be capped, and. once 
this is a fait accompli, it is to be hoped that only two 
classes of projectile will be retained in the service, 
armour-piercing shell and high-explosive—lyddite—shell. 
Up to now the cap has only shown increased penetration 
at velocities of 1800 foot-seconds and oyer, but it is quite 
on the cards that with further improvements in projec- 
tiles, it will be effective at very much lower, if not at all 
velocities. 

The 9-2in. gun now threatens very seriously at fighting 
ranges all thicknesses of plate from 9in. downwards. The 
latest mark of this gun can put A.P. shell through 6in. of 
K.C. up to 30 deg. inclination at 4000 yards. Striking 
directly, the 12in., Mark IX., could get through any water- 
line armour afloat at 5000 yards, and at 30 deg. it is 
capable of dealing with 10°5 K.C. at 3000 yards. 

In view of this, belt armour for battleships must in- 
evitably be thickened. As, however, we must have very 
nearly reached the limit in displacement, this can only be 
effected by a reduction in speed or by reducing the 
armoured area. The latter course is that which will be 
most probably adopted. A very excellent model for 
imitation in this direction is provided in the new French 
battleships of the Patrie class, which embody the following 
main features:—Combined belt and deck armour, 
15in. to 1lin. of K.C., or equivalent steel ; heavy gun bases, 
12in.; side armour above belt 8in.; and 6in. over the 
secondary gun positions. The belt is 124ft. in depth, 
which appears ample for all practical purposes. Their 
armament, however, is inferior to that of our latest 
designed battleships. The addition of the 9°2in. gun to 
the secondary armament of these latter ships is a great 
step in advance, and enhances their value enormously. 

The 6in. gun is useless as an armour piercer against 
anything over 4in. of K.C. or similar quality armour, for 
although it can get capped shot through 6in. K.C. when 
striking normally with a velocity of 1900 foot-seconds, this 
only corresponds to a range of 1700 yards, and the 
minimum fighting range will be somewhere about 
3000 yards; moreover, the average striking angle on 
service will be somewhere about 380 ‘deg.,and at 
this inclination the cap is of no service. It'is to be 
hoped that the 7°5in. gun will -be mounted instead of 
the 6in. gun in the new ships now about to’ be laid down, 
and also in those which will be laid down during the next 
financial year. In the armoured cruiser class the new 





Duke of Edinburgh and her sisters mark a notable 
advance, 6in. of K.C, on belt and gun positions, combined 
with six 9-2in. and ten 6in. guns, together with a speed 
of 223 knots make up a very formidable combination of 
fighting qualities. It is difficult to understand why both 
“Gem” and “Scout” classes of approximately the same 





tonnage should be needed ; and, as the latter will be at 
| least four knots the faster, there hardly seems sufficient 


composition on mechanical properties is not yet fully | justification for the former, 
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Heavy gun sights still seem to be insufficientiy pro- 
tected, and it.is to be hoped that this very serious defect 
will be remedied in future designs, when we bear in mind 
the paramount importance and value of the primary 
armament. It is satisfactory to note the steady 
progress which has been made during the past year in 
naval gunnery. 


per minute can be got off from the 12in. 
been a considerable improvement in the rate of hitting 
with the 6in. gun. 
absurdly short, however, and we hope to see them doubled 
in the near future. 

Before quitting the subject, notice must be taken of two 
remarkable types of ship which have come into promi- 
nence during the year. We mean the Libertad and 
Vittorio Emmanuele. The former and her sister, the 
Constitucion, have just been purchased by the Admiralty. 
Fast, powerfully armed and well armoured, on a moderate 
displacement, they are welcome additions to our naval 
strength. It is a pity, however, that their main arma- 
ment of 10in. breech-loading guns is not a service pattern; 
there was some talk of one 10in., rather than a pair of 
9° 2in., being mounted in the upper-deck turrets of Mr. 
Watts’ new 18,000-ton battleships, but we believe—and 
we think rightly—that the latter alternative has been 
decided upon. 

The Vittorio Emmanuele and the Reina Elena are 
another remarkable design; they seem, however, almost 
too good to be true, and even if they succeed in attaining 
their designed speed, we doubt their suitability for the 
British service, although Col. Cuniberti has sketched for 
us an improved vessel of this type, of somewhat greater 
displacement, in this year’s edition of Mr. F. T. Jane’s 
valuable “ Fighting Ships.” 

Turning to the questions of propellants. Cordite M.D. 
is now out of the experimental stage, and with the 


diminished erosion which it secures we may confidently | 


look for higher muzzle velocities than have been attained 
hitherto. Surprise has frequently been expressed at the 
high muzzle velocities which our American cousins and 
some private firms in this country claim for their 
guns. It must be borne in mind, however, that to attain 
these high velocities either a very large charge of cordite 
must be employed, involving speedy erosion of the bore, 
or else a powder must be used which has a very much 
lower temperature of burning than cordite. This can 
undoubtedly be had with several nitro-cellulose powders, 
but such powders are, compared with cordite, very un- 
stable, and not suitable for the very varied conditions 
which obtain in the British service. Cordite M.D. is a 
happy compromise. The percentage of nitro-glycerine in 
the powder has been substantially reduced from 58 per 
cent. to 30 per cent., and the temperature of burning is 
therefore lower, while the keeping qualities of the powder 
are equal to those of the original propellant. 

To turn to questions which affect the land service only, 
we seem to be at least in a fair way to obtain a really good 
field gun in the proposed 18-pounder. It has given the 
greatest satisfaction in the experimental trials during the 
past year, and it is to be hoped that it will before long be 
issued to the Field Artillery. The long-recoil system— 
as in the French and Ehrhardt guns—which is essential 
to a real quick-firing field gun has been approved, and a 
shield is also to be fitted. It is understood that the 
double-laying system has also been adopted, but details 
as to the proposed sights are not yet obtainable. All the 
above developments are in accordance with the most 
advanced continental ideas on the subject, and the gun 
will be a vast improvement on the 15-pounder, which, 
however, in spite of its many South African critics, did us 
very good service during the late war. Less progress 
seems to have been made with the new Horse Artillery 
guns, which is to be a 12-pounder or thereabouts. 

It has been found difficult to keep the carriage abso- 
lutely steady during recoil, and unless this can be done no 
gun is worthy of the name of quick-firer, a quick-firing 
gun being essentially a quick-laying gun. The interrupted 
screw breech mechanism is to give place to the wedge, or 
sliding block, and fixed ammunition will be used. The 
past year has also seen the adoption of a new rifle, which 
is to replace both the existing rifle and carbine. It is a 
compromise between the two as to length, the new barrel 
being about 25in., as against 30in. in the Lee-Enfield 
rifle and 2lin. in the carbine. The following points are 
also novel :—A clip load—five shots—a hooded bead fore- 
sight, a backsight with wind gauge, and a complete wood 
casing for the barrel. The muzzle velocity is rather 
lower, and the lands are eased off towards the muzzle. 
This latter innovation is in order to lessen the metallic 
fouling at the muzzle, and also to centre the bullet better. 
Cordite M.D. is to be used, thereby lessening the erosion, 
and so giving a longer life to the barrel. In shortening 
the rifle to make it available for the mounted man as well 
as for the foot soldier, we are supported by both the 
United States and Japan. The new rifle has been tried 
and found exceedingly accurate at_500 and 600 yards, the 
most important ranges on service, and its rapidity of fire 
is very much in advance of the older arm. 

In spite of the adverse criticisms from various sources 
with which the new arm has been assailed, it is confidently 
believed by those-in a position to judge that it will easily 
justify its introduction, and that the sacrifice of a few 
inches of , barrel and_a few feet of muzzle velocity will be 
more than outweighed by the gain in other directions. It 
may be mentioned hére- that the difference in the 
maximum vertical ordinates at 500 and 1000 yards 
between the old and new rifle are only 4in, and 12in. 
respectively. The wind gauge on the back sight has only 
been adopted after very strenuous ‘efforts on the part of 
its advocates. As an answer to the objections. which 
some have raised as to its adoption on the ground that it 
is too delicate for service, it may be mentioned that 
20,000 rifles with similar wind gauges were used by the 
United States troops in Cuba without any going wrong. 

It is to be noted that the service bullet has again failed 
as a man-stopper in Somaliland. It is devoutly to be 


The normal rate of fire from the 6in. | 
guns is now five rounds per minute, and nearly one round | 
There has also | 


The ranges for prize firing are | 


hoped that no false sentiment will keep us from adopting 
jan expanding bullet of some sort for all warfare of this 
Pecges. npc The “lead pencil” is absolutely unsuitable 
| for use against savages, and it is only a false humanity 


| which insists on its employment. 


METALLURGY. 


While there are no very marked novelties in processes 
or methods to be recorded in the metallurgical world 
during the past year, there has been a noticeable activity 
in the erection of new plants and the modification of old 
ones to obtain increased production from single units. 
Thus, for example, blast furnaces for daily outputs of 
300 tons and above, either at work or approaching com- 
pletion, are to be found in the large iron producing 
districts of this country and the continent of Europe. 
These for the most part are on American lines, with 
inclined hoists and self-tipping charging skips of large 
capacity. The first example of this class, erected by Mr. 
Sahlin, at Askam-in-Furness, went out of blast in the 
autumn of this year, after nearly two years’ service, the 
make during that period being distinguished by great 
regularity, not only in regard to quality, but also to 
composition, the variation in silicon being kept within 
very narrow limits. A similar furnace has been built at 
Carnforth, and others are nearly complete in Cleveland, 
Lincolnshire, and other districts. In several cases, how- 
ever, the original form of hoist has undergone modifica- 
tions in order to render it more suitable for furnaces 
where several classes of mineral are smelted at the same 
time; and the large skip has been found to be disad- 
vantageous where soft coke is used, owing to the increased 
amount of dust due to the rough handling of the material. 
For such furnaces new blowing engines of greatly 
increased power have become necessary, and for this 
purpose the American quarter crank type of blowing 
engine has acquired considerable favour. A fine example 
of this class of engine, constructed by Messrs. Richardsons, 
Westgarth and Co., for the Barrow Hematite Steel 
Company was illustrated in our issue of July 24th. Some 
large gas-driven blowing engines of the Cockerill type 
have also been supplied by the same makers to works in 
the Cleveland district. A new type of side-by-side 
vertical blowing engine, in which the steam and blast 
cylinders are connected by a rocking beam underneath in 
a manner recalling the old side lever marine engine, has 
been introduced in the new works of the Austrian Alpine 
Mining Company in Styria. This gives a very compact 
form of engine, both as regards ground area and height. 
The saving in the latter direction is especially marked 
when compared with the towering structures resulting 
from the placing of large steam and air eylinders in the 
same vertical line. 

The practice of coking coal in close proximity to the 
blast furnaces, instead of keeping the ovens at the 
collieries, is increasing in favour. Several considerable in- 
stallations are at work in the Middlesbrough district on both 
sides of the Tees, and a large addition is being made 
at the new works of the Weardale Company at Cargo Fleet. 

These are generally constructed with condensing plan 
for by-products; but up to the present the use of the 
surplus gas for power purposes, except through the 
medium of steam boilers, though much talked about, has 
not been adopted to any great extent. Large ironworks, 
with coke ovens, using English and German coal, have 
also been established in the Mediterranean at Porto 
Ferrajo, in Elba, and at Trieste, the former smelting the 
local specular ores, while the latter are supplied from 


various Eastern Mediterranean localities. In strong con- 
trast to these works are the new furnace plants of the 
Austrian Alpine Company at Donawitz,and Eisenerz, in 
Styria, where the smelting of the bulk of the spathic 
ores raised in the Styrian Erzberg, which amounts to 
about one million tons annually, has been concentrated 
in three large furnaces, each of a productive capacity of 
from 250 to 400 tons daily, some of the coke being brought 
about 250 miles from Moravia, but the larger part from 
Westphalia, nearly 500 miles away ; and as the works are 
situated in Alpine valleys approached by railways liable 
to be interrupted in winter, it has been necessary to 
provide storage for fuel on an unusually large scale at 
Eisenerz, where 16,000 tons of coke—about one month's 
consumption—can be stocked. A few years ago there 
were forty-four charcoal blast furnaces in the district in 
question, but of these now only four are kept at work for 
the supply of special material for cast-steel makers. 

It has lately been proposed to introduce the system of 
continuous discharge of slag and metal in iron-smelting 
blast furnaces, the tap hole and slag tuyer being formed 
into spouts inclining upwards, and of such lengths as to 
retain sufficient head of melted material to seal the 
passage against the excess pressure within the furnace. 
As the depth of the bath in the hearth increases, the 
level in the spout is correspondingly altered, and the 
excess metal and slag flow out, the former being received 
in the mould of a casting machine, while the latter is 
granulated in water. It is supposed that in this way a 
large output might be disposed of with a comparatively 
small casting plant, while the working of the furnace 
would be more regular owing to the hearth being kept 
full and the blast on continuously. A few experiments 
made upon a furnace whose lining was nearly worn out 
have shown the method to be feasible; but the arrange- 
ments were not sufficiently durable to carry it on for any 
length of time. Further experiments are, however, to be 


being specially designed and adapted before blowing in. 
In steel-making, the principal feature to be noted is the 
continuous increase in open-hearth plant, where the 
smaller furnaces of former ygars have been enlarged to a 
standard of 40 to 50 tons capacity when fixed, and in the 
tilting forms larger sizes, up to 200 tons, have been 
adopted, these latter being specially intended for use 
with the Talbot continuous process, which, having been 
successfully developed at Frodingham, in Lincolnshire, is 





widely-separated places, including Styria, Bosnia, and | 


made in the same furnace when relined, the appliances | 


now spreading into other districts. Probably the most 
important of these new installations will be that at Cargo 
Fleet, already alluded to, where three tilting furnaces of 
175 tons capacity are in course of construction. The 
Bertrand-Thiel process of converting in two separate 
Siemens furnaces has also been established successfully 
in South Staffordshire. 

A somewhat important novelty in the handling of the 
phosphoric slag from the basic process has lately been 
announced by Dr. Miiller, namely, that by subjecting it to 
the action of steam under pressure for a few hours the 
lime is slacked, and the mass is reduced to the fine 
powder required for agricultural use, thus doing away 
with the costly and unpleasant process of grinding now in 
use, with the further advantage that the proportion of 
phosphoric acid soluble in citric acid is increased from 2 
to 24 per cent., with a corresponding increase in its fer- 
tilising value, above that ground in the ordinary way. 

Some important contributions have lately been made 
to the problem of reducing the waste resulting from 
piping and honeycombing in heavy steel ingots, limiting 
the depth of the unsound portion at the top. The original 
Whitworth process of applying pressure from above to the 
metal in the mould during solidification, which has been 
in use in a small number of works for many years, has 
been supplemented by the process of M. Harmet, of Saint 
Etienne, where the pressure is applied from below, the 
steel being forced upwards as it contracts into a narrower 
part of the mould by an action somewhat resembling wirc - 
drawing, which, besides being used by the inventor, has been 
adopted at works in Sheffield and Glasgow. Methods not 
requiring such heavy mechanical appliances, founded upon 
the principle of keeping the top of the ingot melted by heat 
locally developed until the metal below has solidified, 
have been proposed by Goldschmidt and Riemer, the 
former using acharge of the well-known Thermite, a mixture 
of aluminium with a metallic oxide, which is burned in 
the upper part of the mould when the metal has become 
pasty; while Riemer applies a specially-constructed 
Sceanine arrangement, covering the top of the mould, in 
which an intense temperature is obtained by the combus 
tion of gas with air, both being strongly pre-heated. The 
application is maintained for periods varying from twenty 
minutes to an hour, with the result that the waste on the 
top of the ingot is reduced from 30 or 40 per. cent. to, at 
most, 10 per cent., and similarly advantageous results 
have been obtained with the Goldschmidt method. 

The subject of the heat treatment of steel continues to 
occupy the attention of many investigators, and several 
long and elaborate series of observations have been made 
public during the year under the auspices of the Lron and 
Steel Institute, the Carnegie Research Scholarships 
|having given a powerful impulse in that direction. 
| Perhaps the most notable of these is that of Messrs. 
| Stead and Richards, who by subjecting short lengths of 
| steel rails that had been rapidly cooled from 800—900 deg. 
to a temporary re-heat of 500 to 600 deg. Cent., increased 
the tensile strength of the steel from 387 to 50 tons 
per square inch, with a comparatively small diminution in 
ductility. The method had not then been applied to 
full rail lengths, but it is believed that this has since been 
accomplished. 

Two of the remarkable alloys discovered by Dr. 
Guillaume in his study of high nickel and iron compounds 
are now made on a commercial scale. The first, to which 
| the trade name “ Invar” has been given, contains 37 per 
| cent. of nickel, and after special heat treatment is prac- 

tically unalterable in length between the ordinary ranges 
| of atmospheric temperature, the dilatation per degree 
Fahrenheit being only ,kin. per mile. This is coming into 
use for standard bars, wires for base line measurements, 
and other geodetic purposes, as well as for the pendulum 
rods of astronomical clocks, and the compensation 
| balances of chronometers. The alloy containing 46 per 
| cent. of nickel, known as “ Platinite,” has the same co- 
| efficient of exp#nsion as glass, and may therefore be sub- 
| stituted for platinum in the manufacture of incandescent 
electric lamps. It has also been used in Appert’s 
armoured glass, in which a wire network is enclosed 
between two plates of glass. A valuable memoir on the 
magnetic and other properties of these alloys has lately 
been published by M. Louis Dumas, of the Commentry 
Forchambault Company. 

In the smelting and refining of metals other than iron 
the chief point to be noted is the tendency towards elec- 
trolytic instead of furnace methods. This is especially 
the case in copper smelting, where electrolytic refining, 
especially when precious metals have to be recovered 
from the crude metal, have almost entirely replaced the 
older reverberatory refineries. This, however, is a 
subject that is more fully treated in another column. 
The cyanide process of gold extraction from sands and 
slimes of almost molecular degrees of fineness is con- 
tinually increasing in importance. One of the most 
remarkable examples of its application is that of the 
Homestake Mine in Dacotah, while 1250 tons of sand from 
the stamp batteries are treated by cyanide extraction 
daily, the gold reduced from the solution by zinc, being 
collected continuously in filter presses, where it is allowed 
to accumulate until at last a cake of precipitate, weighing 
about a ton, and worth £10,000, has been formed, when 
it is removed and refined by cupellation with lead. About 
three-quarters of the assay value of the tailings is re- 
| covered at a cost of about 1s. 6d. per ton. The great pre- 

sperity of the Indian gold mines is largely due to the sane 
process, and in Western Australia it seems to have com- 
| pletely solved the difficulty of treating minerals contain- 
ing auriferous tellurides. 




















Tur Administration of the Chinese Eastern Railway 
has asked the Russian Government for a grant of £5,500,000, to Le 
used in rebuilding the line. It appears that the line has been 
damaged by water and the bridges have been carried away for a 
distance of about 75 miles. The sum of money asked for is as 
much as was spent in building the entire Ussuri Railway, which is 





180 miles long, 
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RICHARD GARRETT AND ‘ONS, LIMITED, LEISTON, ENGINEERS 


COMPOUND ROAD LOCOMOTIVE FOR 
JOHANNESBURG. 

THE accompanying illustration represents a handsome 
horse-power compound spring-mounted road locomotive 
which has reeontly been built by Messrs. Richard Garrett 
and Sons, Limited, Leiston, for the Johannesburg munici 
pality. It is constructed on the four-shaft principle, and has 
cylinders Tin. and 114in. in diameter by 12in. stroke, and the 
boiler has a corrugated fire-box of extra large size for burning 
inferior fuel. The boiler is constructed for a working pressure 
of 180 1b. per square inch, and has a barrel of large diameter, 
giving ample steam space. The longitudinal seams are butt 
jointed. Three speeds are provided, two speeds being fitted 
inside the horn plates. There is also an automatic oil-press 
for the cylinders and slide chests, ensuring a continuous and 
reliable supply of oil. The winding drums are of cast steel. 
On account of the inferior quality of fuel likely to be used, a 
portion of the grate is arranged to let down, so as to get rid 
of the clinkers. The hind travelling wheels are 7ft. diameter 
hy 24in. wide, and the front wheel 4ft. 3in. diameter by 12in. 
wide..;' The belly tanks are of special large size. Total tank 
capacity of each engine being 500 gallons, with bunker capa- 
city of 11 ewt. The crossheads and trunks are completely 
covered in with sheet steel casing as protection against dust, 
and the weight of the engine in working order is about 
20 tons. 
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AN INQUIRY INTO THE WORKING OF VARIOUS 
WATER SOFTENERS. 
Ry Mr, C, E. StROMEYER, Member, of Manchester, and Mr. W. B. 
Bakon, of Manchester. 
(Continued from page 628.) 

THE second difficulty encountered in practice is that of properly 
apportioning the chemicals. It appears that in all water softeners 
the chemicals are dissolved in water, or at least mixed with it, and 
the introduction of small measured quantities of powdered slaked 
lime and of powdered soda does not appear to have been tried, and 
humerous complicated and ingenious contrivances have been 

















flow slowly through the milk of lime in the bottom. — If the flow is 
slow enough, and the tower high enough, the overflow is clear 
saturated lime water. The relative quantities of lime water to 
untreated water is regulated by letting both streams emerge from 
a single tank having adjustable nozzles or weirs. Except that the 
lime tank must be high, and that it eught to be provided with 
stirrers near the bottom, this arrangement is a fairly convenient 
one. It is used by Atkins, Desrumaux, Reisert, and Stanhope. 

The apparatus can, of course, be made much smaller if milk of 
lime, containing, say, 10 per cent. caustic lime, is used instead of 
clear lime water ; but then it is imperative that this milk of lime 
should be perpetually stirred, as in the Bell, Doulton, Harris- 
Anderson, and Porter-Clark softeners, nor is it permissible to add 
water during the working day, as appears to be the case with the 
Harris-Anderson softener. The mixture is thereby made weaker 
and weaker. 

In the Lassen and Hjort softener the quantity of milk of lime 
and soda solution injected with each tilt of the water trough is 
regulated by the duration of the opening of a small valve, but as 
the head of the re-agent diminishes during the working day, so 
does the quantity of injected fluid, and it has been found necessary 
to keep the chemical tank half full. These two examples will 
suffice to show that, in spite of some advantages, the use of milk of 
lime is perhaps attended with more difficulties than is the use of 
lime water. 

Most water softeners are provided with small lime-slaking 
tanks, but this is not an invariable practice, nor does any con- 
tinuous softener seem to be fitted with a tank in which either soda 
or caustic soda is dissolved before use ; yet it takes some time to 
dissolve these salts and thoroughly mix the solutions. The addition 
of the soda to the untreated water is perhaps most easily effected 
by a small pump, which must be of iron, working in unison with 
the feed-pump. Scoops and bucket chains are also used. In all | 
these arrangements the ratio of soda to water is bestrregulated by 
varying the strength of the soda solution. The Harris-Anderson 
softener has a very ingenious arrangement for delivering soda of 
the right density. It is, however, questionable whether all these 
extremely ingenious contrivances are at all necessary. They are 
intended to replace the pump, but have grown so complicated that 
they are unquestionably now more costly. Pumps for supplying 











| the chemicals are used by Bell, Boby, Maxim, Porter-Clark, and 


Weirs, whose relative widths can be regulated, are 
Carefully-gauged holes or 


Wollaston. 
used by Harris-Anderson and Wright. 


\ taps, whose openings can be regulated, are used by Babcock and 


devised for overcoming the difficulties which are encountered when | 


using fluids. 

Thus, caustic lime dissolves only very sparingly in water, the 
—_ decreasing with rising temperature from 91 grains at 
6 eg. 
70deg. Fah. the solubility decreases at the rate of about 4 per 
cent. for every 1 deg. Fah. rise of temperature, It requires 
1} grains of caustic lime, or about ;4; gallon of lime water, to pre- 
cipitate the carbonate of lime, which is dissolved in water contain- 
ing 1 grain of a free carbonic acid, and as this free carbonic acid is 
rarely less than 7 grains per gallon, it is generally necessary to add 
quite 10 per cent. of lime water. This lime water is prepared by 
throwing slaked lime into a deep tank and letting unsoftened water 
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Fah. down to 40 grains at 212 deg. Fah. At about | 


Wilcox, Carrod, Desrumaux, Doulton, and ball taps by Atkins | 
and Tyake. 

Assisted by the above general remarks, the sketches of the 
water softeners, given later, together with their descriptions, and 
the analyses of the unsoftened and softened waters, permit of a 
fair comparison being made as to the suitability of the various 
types for special purposes. 

Glancing over the analyses, it will be noticed that, with two ex- 
ceptions, the various users have added too little lime. This cannot 
be on the ground of expense, as lime is very cheap, nor on account | 
of increasing the amount of dissolved solids, for, unlike soda ash or 
caustic soda, it both decreases the temporary hardness and also 
the amount of dissolved solids. The cause of the insufficiency of | 
lime is most probably due to an incorrect idea of the functions of | 
the added lime. They are three in number : 

(1) To combine with the free carbonic acid, 


| colour is obtained. 


(2) To combine with the half-bound carbonic acid. 

(3) To reduce all the magnesia to hydrate. 

In most of the analyses only that represented by (2) has been 
approached. A simple differential soap and colour test, devised by 
Mr. Baron, will permit of better softening effects being easily 
attained. It is given below. 

In nine cases out of nineteen an excess of soda has been added. 
This excess should be avoided, as it tends to corrosion of the brass 
fittings, especially when in the form of caustic soda or even sodium 
carbonate. 

With regard to those apparatus in which the temporary hard- 
ness is supposed to precipitate by the use of steam, it would seem 
that only prolonged boiling completely evolves the free and half- 
bound carbonic acid. The result is that caustic soda is generally 
required to precipitate the permanent hardness and neutralise the 
still unexpelled carbonic acid. The presence of any magnesia 
salts also calls for the use of caustic soda or lime, as explained 
above. 

Baron’s DIFFERENTIAL SOAP AND CoLouR TrsT FoR Hani NEs*. 


Chemicals required, —Standard soap solution, Wanklyn’s strength 


(lem.3 + = 0-001 gr. CaCOg), standard = acid solution (1 cm.3 = 
i 


— N : ; 
0-001 gr. CaCO,), standard = sodium carbonate solution, must Le 
( 


J 
free from bicarbonate. Powdered ammonium oxalate crystals, 
methy! orange and phenol-phthalein indicators. 

A pparati,—Three 50 cm.* burettes graduated to ;4,cm.*. Three 
8 oz. glass-stoppered bottles, funnel and filter papers, two white 
porcelain basins, 44in. diameter, and one 70cm.°* pipette. 

(1) 70cm.3 of the water are placed in a clean bottle, and the 
soap solution run in in small quantities at a time, and the bottle 
vigorously shaken after each addition. As soon as lather appears, 
lay the bottle on its side, and observe if the lather persists tor five 
minutes. When this is the case, read off the quantity of soap 
solution used, and, because of some uncombined soap in the lather, 
subtract 1 cm.*, the remainder is the total hardness A. When the 
water requires more than l6cm.3 of soap solution; it must be 
diluted with 70 cm.3 of distilled water, and 2em.? must Le sub- 
tracted from the reading. 

(2) Take about 120 cm. of the water, add about 4 grains of 
ammonium oxalate, shake, and let it stand fora quarter of an hour ; 
filter, testing the filtrate with ammonium oxalate to ensure coni- 
plete precipitation, and take 70cm.3 of this filtrated water and 
conduct the seap test as before. The reading less 1 cm.* is the 
reduced hardness B. 

(3) 70.cm.? of the water are placed in a porcelain basin, one drop 
of the methyl orange indicator added, and standard acid dropped 
in from the burette until the yellow tint just changes to rose pink. 
Read off the alkalinity (sometimes called temporary hardness) C. 

(4) 70 cm.? of the water are placed in a porcelain basin and 
3 or 4 drops of phenol phthalein added. If the water is acid it 
remains milky—generally so with natural waters. In this case (1) 
add the standard sodium carbonate until a pale persistent pink 

Read off the pheno! phthalein acidity D. 

The water—especially softened water—may turn the phenol 
phthalein pink. 

In this case (2) the 70 cm.® are titrated with the standard acid 





+ Cm.3 is used instead of c.c., in conformity with the arrangement 
recommended (“‘ Proceedings,” 1900, June, page 34). 
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until the pink colour is almost destroyed. Read off the phenol 
phthalein alkalinity E. 

Tests on hard water.—Re-agents required in lb, fur softening 
1000 gallons :— 

Soda ash.—0-15 (A — 4 B— C) lb. 

Lime.—Case 4 (1). (Water is acid to phenol phthalein) 0-085 
(§ B+ C+ D)Ib. 

Lime.—Case 4 (2). (Water is alkaline to phenol phthalein) 0-085 
(gB + C -2E) Ib. 

Using these values, the ratio of lime water to total supply is 

Lime 
13 + Lime. 

Tests on the softened water.—lf an excess of soda ash has been 
added, the amount in excess, 0-15 (A - 4B — C) Ib., is negative. 

t. When too little soda ash has been added, the insufficiency is 
0-15 (A — 4 B —- C) lb., as in the whtreated water. 

If too much lime has been added,.the amount in excess is 0-085 
(2C -2E—- 8B) lb. 

If too little lime has been added the insufficiency is ,0-085 
(3 B+ C — D) Ib,, as in the untreated water. 

The paper is accompanied by a very leng table, giving the 
quantitative chemical analysis representing the results effected by 
various water softeners—giving, that is, the analysis of the waters 
before and after hardening. This table will be found useful for 
reference, but we cannot find space to reproduce it here. 


( To he contin ned.) 








THE INSTITUTION OF CIVIL ENGINEERS. 


PLANE SURFACES IN A UNIFORM 
CURRENT OF AIR. 

At the ordinary meeting on Tuesday, December 22nd, Sir 
William H. White, K.C.B., President, in the chair, the paper 
read was ‘*On the Resistance of Plane Surfaces in a Uniform 
Current of Air,” by T. E. Stanton, D.Sc., Assoc. M. Inst. C.E. 

The paper deals with the results of experiments made in the 
engineering department of the National Physical Laboratory on 


RESISTANCE OF 


the distribution and intensity of the pressure on thin plates and | 


combinations of plates placed ina uniform current of air, and is 
intended as the first part of a research on the nature and distribu- 
tion of the pressure of the wind on structures. By a uniform current 
of air is meant a current in what is knownas “*eddying motion ” as 


distinguished from stream-line motion, the mean velocity at any | 


point in the direction of fiow being. uniform across the current. 
This condition of motion is considered to be the nearest approxi- 
mation to that of winds of fairly high intensity. The main object 
of the present research was to determine, if possible, a general 
relation between the velocity of the current, the dimensions of the 
plates, and the resultant pressure, as it was felt that experiments 
in the open air could not be undertaken with any prospect of 
success until some general relation of the kind had been established. 
The results of .the experiments show that, under the given experi- 


mental conditions, a definite relation of the kind existed and may 


be stated’ thus:—For similar and similarly situated plates or 
combinations of plates in a uniform current of air, the intensity of 
pressure is the same forthe same velocity of current and general 
atmospheric conditions. On the assumption that the motion of the 
wind approximates to that of a uniform current as defined above, 
the above relation shows that the distribution and intensity of the 
pressure of the wind on structures may be studied experimentally 
by means of models of the structures set up in a current of air 
produced by means of a fan, as in the present case. 


lattice girders of simple form are given in the paper. 
Tabulated results are also given for the cases of parallel plates 


at varying distances apart, plates inclined at varying angles to the | 


direction of the current, and rectangular plates of varying ratio of 
length to width. 


The following is a list of the successful candidates in the October 
examinations :- 

Candidates examined in -London :— 

Studentship.—F, G, Aldous, C. D. Arnott, G. N. Baines, L. H. 
Barnes, F. W. M. Burr, D. T. Davies, A. Dyson, H. Dyson, B. P. 
Fletcher, C. G. Forbes, M. Gimson, N. E. Harrison, W. Henry, C. 
G. Kent, 0. B. Lacey, L. C. Lambert, W. P. Lewis, F. J. W. 
Maddox, F. H. Matthew, E.S. Northcote, E. Oakden, A. Oldfield, 


A. B. Potts, A. Quartano, B. Reynolds, L. P. Ridgway, C. W. | 


Sheppard, F. W. Skelsey, J. W. Smith, H. Speight, M. H. 
Spencer, H. C. Swayne, B. V. Thompson, H. F. Waters, W. 
Wells, H. E. Yarrow. 

Associate membership: whole examination.—M. Ahsan, C. - 
Aldersmith, G. T. Bartlett, H. Basta, E. W. Booth, B. T. B. 
Boothby, J. H. P. Bradford, F. J. Broadbent, R. Bruce, H. Burge, 





CATALOGUES. 


WaLtTeER Legs AND Co., Halifax.—Descriptive pamphlet of steam 
engine lubricators. 

Wa .iacu Broruers, 57, Gravechurch-street, London. 
1904 novelties. 

SCHAFFER AND BUDENBERG, Limited, Manchester.—Catalogue 
Section 23, dealing with tachometers, 

JAMES WALKER AND Co., Lion Works, Garford-street, London, 
E.—Illustrated catalogue of packings, jointings, and similar goods. 

HERBERT FROOD Company, Sovereign Mills, Chapel-en-le- 
Frith.—Circular relating to this company’s ‘‘compo” brake 
blocks, 

C. W. Hunt Company, West New Brighton, New York. Pam- 
phlet No. 037.—This is a pocket catalogue illustrating a few of this 
firm’s manufactures. 

ALF. DovuGILL AND Co., Limited, Great George-street, Leeds. 
Price lists of motor cars.—Some of these cars are built with the 
Maurer system of transmission. 

SocrETE ANONYME DES Morgcurs A Gaz A, BoLLINcKX, Huy- 
singhen, Belgium.—This is an admirably got-up little book describ- 
ing this firm’s gas engines and gas generators. 

NEVILLE Bros., 7 and 9, James-street, Liverpool.—Group of 
leaflets, illustrating the numerous machines used in the manufac- 
ture of electrical apparatus which this firm supplies. 

RoBERT W. BLACKWELLANDCo., Limited, 59, City-road, London. 
Catalogue No, 60, devoted~to. copper rail bonds, including the 
“Chicago,” ““Gyewn,” and.“ solid terminal ” bonds, 

Compoun®? <Myvars Company, Limited, Greenock, N.B. 
Pamphlet» setting forth the numerous combinations of metals 
which «this Gempany produces under the Wachwitz process of 
welding: 

WooepwakD GOVERNOR COMPANY, Race-street, Rockford, Ill, 
U.S.A.— Illustrated booklet describing this firm’s manufactures, 
including governors adapted to all requirements in connection with 
water power. 

Hans ReNnoip, Limited, Manchester... New general catalogue 
No. 100, which deals with the four principal types of driving 
chains made by this firm. The book contains various illustrations 
of typical transmissions, 

BRITISH MILLER SIGNAL SyNvICATE, Limited, Salisbury-house, 
London Wall, E.C.—This pamphlet describes and illustrates very 
fully this system of railway signalling, which has already been 
described in THE ENGINEER. 

Hyatr RoLLeR BEARING Company, Harrison, N.J., U.S.A. 
Bulletin No, 20, second edition, describing the application of 
flexible rollers for bearing purposes to trucks, cranes, hoisting 
machinery, trolleys, &c. kc, The little book is tastefully produced, 
and shows quite a remarkable number of unusual applications of 
this type of bearing. 

METROPOLITAN Borough of Hackney, Electricity Department, 
Millfields-road, Clapton, N.E.—This is the first. catalogue issued 
by a municipality which has come under our notice. It is a pam- 
phlet on ** The Application-of Electric Motors to Commercial 
Purposes,” which is being issued by the Electric Lighting Cominittee. 
The book contains some useful information relative to the cost and 


List of 


| applications of electrical power. 


In illustration | 


of this, the results of experiments made on models of roofs and | “4 . 2 ; 
} and containing over 400 pages of illustrations, many in colours. 


DovuLToN AND Co., Limited, Albert Embankment, London. 
Catalogue No. 38, devoted. to sanitary. appliances.—This is, an 
exceptionally handsome book of octavo size, bound in green cloth, 


On account of its extreme size it has been arranged in sections, and 
has three indices. We note that in this tirm’s manufactures, as at 


| present practised, no iead is used in the glazing, and a vitreous 


| enamel has replaced the old-fashioned paint or enamel finish, A 
} small edition for the pocket has also been published. 


LAIDLAW-DUNN-GoRDON COMPANY, of 114, Liberty-street, New 


| York City.—A new type of air compressors is described in Bulletin 


| L-509. 





W. M. Burton, C. R, Carr, H. S. Cregeen, J. Dobbie, E. W. J. | 


Edwards, L. H. A. 
Henderson, D. Hickman, F. C. 


Gaunt, A. B. Geen, F. M. Green, A. N. 
Hounsfield, D. A. Keith, A. W. 


Kohring, S, E. A. Linton, 8S. W. B. McGregor, A. H. McMurdo, F. | 


W. Mager, E. G. Marriott, A. S. Mason, S. W. Masterman, H. B. 
Mathew, R. E. Michael, J. B. Peat, P. S. Pitt, F, Read, J. H. C. 
Taylor, I. J. Thatcher, 8. G. Turner, A. C. Walsh, 8. G. Williams, 
E. A. Wilson, J. F. Wilson. 

Section B of Part Il ( Previously passed ‘n Part 1. and Section A 
of Part H,).—¥. W. Cable, W. J. Firth, W. A. D. Harding, H. 
Horsburgh, J. F. Mansfield, H. W. Pilling, W. F. Smith, A. F 
Tredcroft, H. Tremelling. 

Part I. and Section A of Part IT,—S. M. A. Bilgrami, H. M. T. 
Hodgson, H. F. Kolbrunner, G. D, A. Myers, T. Robson, R. de R. 
Roche, T. Stevens, W. Thompson. 

Candidates examined abroad :— 

Whole examination.—W. H. Blaker, J. Harper, G. T. B. Martin, 
H. B. Phillimore, L. H. A. Shadwell, W. M. Wallace, F. B. Wells. 

Section B of Part 11. ( Previously passed in Part I. and Section A 
of Part IT.).—W. H. Bishop, W. H. Dack, G. E. Hull, M. A. 
Murphy. 








ALMANACS AND CALENDARS FOR 1904. 


A SMALL size perpetual calendar for ten years has been sent to 
us by James C. Kay and Co., engineers, of Bury, Lancashire ; it is 
a very convenient and ingenious pattern, a disc being turned round 
for the months and years, so that confusion is practically impos- 
sible. From Geipel and Lange, of the Vulean Works St. Thomas- 
street, S.E., we have received a waistcoat pocket sign calendar and 
note-book ; it contains several tables of useful figures for engineers— 
areas and diameters, wire gauges, &c. A slight departure has been 
made this year by the Hunslet Engine Company, Limited, in the 
design of its calendar, which is both original and tasteful. The 
card is finished in washable gelatine, and so can be cleaned with a 





These compressors are fitted with Meyer steam-valve gears, 
permitting of an adjustable cut-off. The air ends are arranged 
both with poppet inlet and outlet valves, and with mechanically- 
operated inlet and poppet outlet valves, the valves in either case 
being placed in the head of the cylinder, permitting the body to 
be effectively water-jacketed. The frames of the compressors are 
specially heavy. The capacities listed range from 468 to 2220 
cubic feet of free air per minute, and the air pressures from 80 Ib. 
to 100 Ib. per square inch. 





TRADES 
AND 


AND GENERAL 
WOLVERHAMPTON, 


THE IRON, COAL, 
OF BIRMINGHAM, 
OTHER DISTRICTS. 

(From our own Correspondent.) 

TRADE is quiet at the time of writing, as the holidays are still in 

progress... Stocktaking and repairs are the matters which almost 


| solely occupy attention, and it will be a few days longer before 


business is resumed to any practical extent. 

Electrical engineers in the Midlands have been busy throughout 
the year, and are looking forward to 1904 with much contidence. 
The steam, gas, and oil engine makers have also good prospects, 
and the same may be said of mining machinery firms. The 
outlook for machine-tool makers for shop use is moderate. 

The iron and steel trades during the year 1903 have been much 
disturbed by foreign competition—both American and German 
which also has caused a considerable falling off in values. North- 
ampton and Derbyshire pig iron has lost about 2s. on the year, and 
Lincolnshire 3s., while Staffordshire cinder forge has given way to 
the extent of about 7s. 6d. ora little more. Galvanised corrugated 
sheets f.o.b, Liverpool, 24 gauge, close the year at £10 15s., which 
is a drop of 15s. since January, but the foreign demand has kept 
up well. Marked bars have been maintained at £8 10s. all through 
the year. Plain black sheets have fallen off considerably. Bessemer 
steel billets, which were quoted in January £4 12s, 6d. to £4 17s. 6d., 
close the year at £4 5s. to £4 7s. 6d., or a reduction on the twelve 
months of about 10s. Mild steel engineering bars, which were 
quoted when the year opened at £6 10s. to £7, are now quoted £6 to 
£6 5s., or a reduction of from 10s, to 15s. With reference to the 
exact course of trade during the year, the following details may also 
be given : ° 

A hopeful feature about the twelve months’ operations has been 
the manner in which the output of iron and steel has kept up in 
spite of—or perhaps even in consequence of—the weakness in 
prices, 

At the January quarterly meeting a fair amount of animation 
prevailed, and the aspect of trade generally was regarded as far 


sponge : Mr. John Hetherington, of King William-street, London, | more encouraging than three months previously. Midland dealers 


E.C., has issued a block calendar with large clear figures. 


Messrs. | declared that, but for the unfair way in which they are handicapped 


Dargue, Griffiths and Co., Limited, of May-buildings, North John- | by the railway and shipping companies, in addition to the import 


street, Liverpool, have issued for the coming_year a very compact 
note-book and diary for. the waistcoat pocket, which will be a 
welcome gift to business men ; the book is well bound in leather, 
and printed on thin paper. ° 








THE last political obstacle in the way of the. Pennsyl- 
vania Railroad’s comprehensive plans for tunnels and a terminal in 
New York City has, been; removed by the passage of a resolution 
by the Board- of -Estimate,- authorising the closing of Thirty- 
second-stréet,- between Seventh and Ninth-avenues, where th e 
company contemplates bifilding its mammoth’ station. 





duties, they could meet the Germans on their own ground. They 
pointed ty the fact that steel could be delivered by sea and rail, to 
the Midlands from Antwerp and Bremen, for 13s. 6d. per ton, 
whereas the railway companies charged 12s. 6d. a ton. for delivery 
from Birmingham to London or Hull, and something like 30s. to 
Belgian or other ports. The marked bar manufacturers 
decided to make no alteration in the list prices for iron, 
which remained on the basis of £8 10s. for ordinary qualities, with 
the usual extras for higher classes. A steady demand was reported 
for the best cable and engineering sections. Unmarked bars were 
slightly firmer in respect of minimum quotations,.but the Asso- 
ciation minimum of 26 15s. was prohibitive of business, except for 
good merchant qualities, “'The~only nominal alteration ‘in price 





was in the case of gas strip, which a week previously had been 
reduced 2s, 6d. a ton, large lots being quoted at £6 15s., and small 
lots £6 17s. 6d. Hoops realised £7 10s. to £7 15s., and black 
sheets £7 15s. to £8, delivered in the district. The demand for 
black sheets for galvanising purposes continued fairly satisfactory 

but better prices could not be obtained, owing to the competition 
of the Welsh and Lancashire houses. At the January quarterly 
meeting of the Galvanised Sheet Association, held under the 
presidency of Mr. J. P. Lacy, it was reported that demand was wel 
maintained, and shipping orders were very heavy, but owing to com. 
petition, better pricescould not be obtained. Midland manufacturers 
had now to contend with an increasing competition with Welsh and 
Lancashire firms, and also with German and Belgian houses, 
Galvanised red sheets realised on the market £11 10s. average, 
delivered Liverpool. A good feature of trade related to business jn 
axles, The January quarterly meeting of the Axletree Makers’ 
Association was of a decidedly encouraging character. ‘The 
chairman was able to state that the volume of orders showed a 
remarkable expansion, and included larger lines from Australia 
and New Zealand than had been received during the past five 
years, 

” The favourable position of trade at this period is shown by the 
circumstance that at the end of January, when the Midland [roy 
Trade Wages Board issued their bi-monthly return relating to the 
two months of November and December, it was found that the 
average selling -price was as much as £6 19s, 8°28d. per ton, or 
an improvement on the amen twelve months of 1s, 0°56d. per 
ton. At the end of February things were still further improved 
locally by a decided upward tendency in Glasgow and Middles. 
brough, By the end of March trade had still further advanced, 

About the end of April a giving way began to be noticeable, as 
disquieting accounts began to come across from the United States, 
and there was a fear that the end of the American trade boom was 
in sight. 

The quietude continued, and at the end of June Belgian No, 2 
bars were offered at £5 16s. delivered, and No. 3 at £6 1s., while 
joists were quoted £5 3s, delivered. At those figures agents 
reported that they were doing fairly well. At the summer 
quarterly meeting on July 9th there was a fairly cheerful tone 
although it was admitted that business was in a languid condition, 
At the end of July the bi-monthly average selling price for May 
and June was officially declared to be £6 17s. 1-82d., which was a 
reduction upon the previous two months of only 24d., and there was 
an increase in production of 1336 tons. It will thus be seen that 
a little rally had occurred, and this fact was greeted with much 
satisfaction, 

A fairly steady tone characterised the autumn quarterly meeting 
on October 8th, and marked bars were yo-desbictel at £8 10s,, 
which had been the official quotation since May Ist, 1901. Galvan- 
ised corrugated sheets, f.o.b. Liverpool, were quoted £11 to £11 5s., 
with a good foreign demand, and common unmarked bars were 
£6 5s, to £6 10s, At this time Northampton pigs were quoted 
i7s, td. to 48s, 6d.; and Derbyshires, 49s. to 50s.; with Lincoln- 
shires, 52s. 7d. Some of the producers were able to report that 
their output for the rest of the year was fairly well covered. 

The competition of the American Steel Trust began again at the 
end of October, when steel billets were offered on the Staffordshire 
market at much lower prices than local makes, and by the end of 
November this position had become more pronounced, whilst at 
th esame time German steel was likewise being freely offered. The 
last bi-monthly average for the present year was declared on 
December 3rd, It relates to the months of September and October 
and showed that the selling price was 26 15s, 3-81d., which was a 
decrease of 7d. per ton over the preceding two months, and of 
3s, 3-91d. per ton over the corresponding return of the previous 
year. It was decided to continue puddlers’ wages at Ss. 9d. per 
ton until Saturday, February 8th, 1904. 





NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Muanchester.—The 'Change meeting at Manchester on Tuesday 
brought to a close the year’s operations with a much stronger tone 
in the iron market than quite recently had seemed at all probable. 
Notwithstanding the usual interruption to business by the holidays, 
considerable transactions have been put through, and for delivery 
over the ensuing three months a good deal of business is offering, 
This has brought about not only a general stiffening in prices, but 
makers are becoming indifferent about committing themselves 
far ahead. The chief upward move has been in Lincolnshire 
and Middiesbrough brands, which had previously . been 
cut to the lowest point. Lincolnshire foundry has been 
officially advanced 1s. per ton, bringing the minimum de- 
livered Manchester to 48s. Middlesbrough iron has stiffened 
fully 1s. 6d. per ton upon recent low quotations ; in fact where 
special cuts were being made the prices now quoted show an 
advance of 2s. per ton. Delivered by rail Manchester quotations 
range from 51s, 4d. and 51s. 7d. to 51s, 10d. Lancashire, and 
Derbyshire brands, although firmer, are without quotable advance, 
as they did not get down relatively to the low rates of either 
Lincolnshire or Middlesbrough, and delivered Manchester quota- 
tions might still begivenabout 52s, 6d. Lancashire, and 53s, to 53s.6d. 
Derbyshire. Forge qualities, in which there is only a restricted 
business doing, also remain without quotable change at about 
47s, 2d, Lincolnshire, and 47s, 2d. to 47s. 8d. Lancashire, delivered 
Warrington. Scotch iron has hardened perhaps about 6d. per ton, 
and delivered Manchester docks, Eglinton is quoted about 53s. 3d. : 
Glengarnock, 53s, 6d.; and Gartsherrie, 57s. net. Hematites have 
not shared in the improvement, the demand for these continuing 
slow, and prices weak at about 60s, to 61s. No, 3 foundry Man- 
chester. Practically American iron is not now being offered 
on the market, although sellers would be prepared to book orders 
with buyers for limited quantities at prices about 1s. above recent 
quotations, representing present rates at about 49s. 6d. net, 
Manchester docks. Very little iron is, however, expected to arrive 
here before February, and it is questionable whether any quantity 
will really come over during the next three months, 

It can scarcely be said that this recovery, which has practically 
been confined to pig iron, has been brought about by really 
improved trade conditions. The outlook for the principal iron- 
using industries in this district, if anything, becomes less satis 
factory, and the prolonged stoppages of work and mills extending 
in most cases over a week, and, in many instances, over ten 
days, are evidence of general slackness, The main factor would 
seem to be, as I have already indicated, a disappearance of 
American iron as a serious competitive element, and the general 
conviction that for the present at least the lowest point has been 
touched, Just now there is perhaps a natural rebound from the 
recent exceptionally low cut prices, mainly the result of the 
American pig iron scare, but it would seem questionable whether 
there is anything behind this recovery to give real strength to the 
market or to back up any appreciable advance in prices, 

The position in the muanighaotared iron trade remains practically 
unchanged as regards either prices or business, £6 5s. continuing 
the basis price for Lancashire, with £6 5s. to £6 10s. Yorkshire 
and North Staffordshire bars delivered in this district; sheets 
£7 10s. to £7 12s, 6d., and hoops £7 2s. 6d. to £7 7s. 6d. 
delivered. 

The steel trade also remains in much the same unsatisfactory 
position as reported of late. English billets average £4 7s. 6d. to 
£4 10s. ; German billets, £4 4s. to £4 6s. according to size ; steel 
bars, £6 5s. to £6 7s. 6d.; common plates, £5 17s. 6d. ; boiler plates 
for Laticashire specifications, £6 12s, 6d. ; similar qualities forother 
purposes £6 7s. 6d. to £6 10s. delivered Manchester district. 

With the exception that one or two leading machine tool makers 
are fairly busy with special orders, slackness represents the general 
position throughout this and most other branches ef engineering. 
Electrical engineers are becoming more anxious for work, and there 
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jx a good deal of keen competition to secure motor orders for power 
jnstallations. Depression continues the general report all through 
the boilermaking trade, and hydraulic engineers are short of work. 
The locomotive and railway carriage building trades are gradually 
quietening down, and the position all through is discouraging with 
regard to prospects for the immediate future. Briefly review- 
ing the course of trade during the past twelve months, it mity 
be said the close of the year is disappointing generally. Engi- 
neering works started with fairly good prospects, and most 
departments well supplied with work. The reports of the trades 
union organisations were also satisfactory as to the condition of em- 
ployment and the industrial outlook for the immediate future, and 
reductions of wages which had been under the consideration of the 
federated engineering employers were, as the result of improved 
trade conditions, allowed to drop. Trade, in fact, seemed to be very 
generally recovering from a somewhat prolonged period of slackness, 
Machine tool makers were booking orders pretty freely both on 
home and foreign accounts; stationary engine builders were 
mostly busy ; in the locomotive and railway carriage and wagon 
building trades a large amount of work was giving out, which 
ultimately placed establishments in a position that they were 
well ~ booked over the ensuing twelve months. The great 
development of electrical power installations for traction and other 
purposes gave a stimulus to this branch of engineering, which more 
oF less affected other sections of industry, and boilermakers were, 
as one result, getting a good deal of work, This encouraging 
condition of trade continued well through the first half of the year, 
and one very conclusive indication of activity amongst engineers 
was the pressing demand for pattern makers, who, later on, con- 
sidered themselves justified in asking for an advance in wages of 
vs, per week, Negotiations in connection with this advance, which 
was practically the only wages movement during the year, 
continued for some time. Industrial conditions altered, however, 
considerably during the next few months, and the federated 
employers had to decline, owing to the unsatisfactory state 
of trade, the consideration of any question whatever of higher 
wages. Following the turn of the half year, there were unmistak- 
able indications of slackening activity, and although most esta- 
blishments were fairly well engaged, it was exceptional where 
they had work in hand to carry them far ahead, Competition 
became keen to secure new orders, with the result that prices in 
sume cases were cut excessively low for work to keep establish- 
ments going, and steadily decreasing activity has represented 
pretty well the general course of trade until the end of the 
year. The employment returns of the principal trade union 
organisations also soon began to show the results of the quieten- 
ing down, and in the course of three or four months the number 
of out-of-work members on the books had in some instances 
practically doubled, the percentage of members on donation with 
the close of the year being in excess of previous records over a 
similar period for a very considerable time past. Owing to a very 
general absence of orders, many of the engineering works through- 
out this district have suspended operations for the holidays over a 
much longer period than usual, in not a few instances for ten days, 
und the outlook for the ensuing year is of anything but an encourag- 
ing character. 

Barror.—There is no improvement to note in the hematite pig 
iron trade, and business remains exceedingly quiet. Indeed, 
although only 15 furnaces are in blast in the district the output is 
greater than the demand, and it is possible additional furnaces will 
have to be put out of blast. At this time last year 33 furnaces 
were blowing, but four are damped down at Barrow during the 
temporary stoppage of the steel works for the holidays, as it was 
not thought wise to increase the stocks they already held, as makers 
cannot find a market for their produce at a price which will pay 
them. Prices are weak, but are quoted nominally at 54s. 6d. for 
mixed Bessemer numbers net f.o.b., although probably 1s. under 
this figure would be accepted. Warrant iron is absolutely idle at 
ozs. 4d. sellers net cash, buyers not offering to negotiate business, 
Stocks are fairly large in the hands of makers, but warrant stocks 
are small at about 13,000 tons. 

Iron ore is extremely quiet, although prices have come down to 
Ys, per ton, at which figure it pays smelters to reduce native ores in 
preference to foreign sorts, and the result is that the imports of 
the latter have fallen off considerably. Yet the produce of local 
mines is not finding a ready market, and at several of the mines 
large stocks are held, 

The steel trade is only very indifferently supplied with orders. 
There is more business offering on heavy rails than in any other 
department. Orders for shipbuilding material are very quiet, and 
only a small number of contracts are held. In the minor branches 
of the steel trade there is only a small business doing, and 
prospects are in no sense bright. Prices are very steady at £5 5s. 
for heavy rail sections, and £5 10s, for ship plates. 

Shipbuilders are doing no new business, but they are fairly off 
for work on orders booked some time ago, 

Coal and coke are in smaller demand than for a long time past, 
and prices show a marked decline. 

The shipping trade at West Coast ports remains very quiet. 
The exports last week amounted to 2750 tous of pig iron and 
5420 tons of steel, a total of 8170 tons, in contrast with 12,351 tons 
in the corresponding week of last year, a decrease of 4181 tons. 
The total shipments for the year to date have reached 846,863 tons, 
as against 956,876 tons in the corresponding period of last year, 
a decrease of 110,013 tons, Shipping generally is idle and freights 
are low, 





THE SHEFFIELD DISTRICT. 
(From our orn Correspoude nt.) 

‘THERE has been no work done in Sheffield this week except in 
looking after the ‘‘details” necessary in great establishments 
when the different departments are standing. Nominally, the 
holidays extend to New Year's Day. Asa matter of fact, they 
will continue until Monday at the earliest, and in not a few 
instances there will be no resumption of work until the following 
week is out. 

In the colliery districts the week is also being observed as a 
holiday, The pits were generally set down on the 24th ult., and 
there has been nothing done since. No inconvenience, however, 
has been caused thereby, ample supplies having been provided 
before the holidays begun. Interest chiefly centres in the loco- 
motive coal contracts. The tenders for these have been sent in at 
9s. per ton, which is the rate at which the contracts ending on 
December 31st were taken, The companies are trying to obtain 
a reduction of 3d. or 6d. a ton, which is a great deal more than 
the coalowners benefit by the recent arrangement. House coal, if 
the present cold ‘‘snap” continues, is certain to get firmer. A 
fair business has recently been done on metropolitan account as 
well as for the Eastern Counties, with an average demand locally 
for the better qualities. Best Silkstones are quoted at 13s. per 
ton, inferior grades at 11s. to lls. td. per ton, Barnsley thick 
seam coal fetches from lls. to 11s. 6d. for best, inferior qualities 
about 10s, The steam coal trade is likely to be the finest now for 
some time, though a considerable weight will still be forwarded to 
Hull and Grimsby. The railway companies are the principal 
customers for steam coal at present. There has been rather more 
demand of late for slack and smudge ; colliery slack and smudge 
fetch about 5s. per ton. The cheapness of North of England 
coke is unfavourably affecting. the business in local coke, and a 
considerably reduced tonnage is consequently being sent to Derby- 
shire and North Lincolnshire. 

Sheffield is not likely to benefit greatly by the armour-plate 
orders given out under the new programme. One local company 
has had a share of the work, but the remainder is understood to 
have gone to Manchester. During the year which ended yesterday 
the Sheffield armour-plate mills have had a very dull time. The 
orders for armour received by Sheffield manufacturers during 1903, 
were ‘for’ H.M.S.- battleship Hindustan and H.M.S, Duke of 





Edinburgh, a cruiser. The battleship was built by John Brown 
and Co., Limited, at their Clydebank Yard, Glasgow, and the 
armour required was citadel, Selene. barbette, conning tower, 
bow and ahenend protection, and gun shield. For the cruiser, 
built at Pembroke, the armour for battery, side, barbette, gun 
shield, and conning tower were ordered, as well as gun shields for 
King Edward VII., Dominion, Commonwealth, and New Zealand. 
In addition to these, extra casemates were ordered for the Terrible 
and Royal Sovereign. The work, however, was not sufficient to 
keep even one of the three armour-making firms fully employed, and 
there has been severe distress during the year in consequence, 
The depression in the armour mills and other heavy departments 
caused a serious lack of employment in forgings and similar work, 
while there has been practically nothing doing in shot and shell 
and armour-piercing projectiles, 

In railway and machine material there has been exceptionally 
little work done during the year, the British railway companies 
merely ordering from hand to mouth, while there have been no 
foreign or Colonial “lines” of any magnitude to compensate for 
the trifling employment found at home. 

The year opened fairly well in the iron trade, but business fell 
away later on. Hematite pig iron, West Coast, fetched 68s. per 
ton on January Ist, but fell away after April, and at the end of 
December is at 64s, per ton. At the corresponding periods of last 
year the prices were 69s. and 69s. 6d., which figures exhibit very 
large reductions on those for 1901 and 1900. In common forge 
iron values were in sympathy, the price on: January Ist being 
46s, 6d., and in December 46s., as compared with 47s, 6d. and 50s, 
at the beginning and end of 1902. For 1901 and 1900 the values 
were much higher. The low prices now ruling are not likely to be 
improved, so far as can be seen. 

In steel, B and § have been excessively quiet 
during the year, not more than four days per week having been 
averaged in the many local establishments. The chief trade has 
been in special steels for fast cutting machine purposes... This had 
the effect of checking the demand for ordinary tool steels. 
Sheffield has fully maintained its great reputation in the produc- 
tion of these new steels, which have proved very profitable. Some 
anxiety is now expressed at the prospect of the United States 
“dumping” of both iron and steel. In 1902 the Americans, 
owing to their giant ‘‘boom,” ceased selling in England, and 
begun to buy. They also left the Canadian and similar markets 
alone. All this, of course, helped the Sheffield manufacturers. 
Now, however, the ‘‘ boom” is about over, and the Americans are 
again competing keenly. 

in the lighter staple trades work is very scarce, and much suffer- 
ing is being endured, The holidays are likely to be unusually 
prolonged on this account. The work, however, is most unevenly 
divided, and several firms are much better off than others, Still, 
they could all do with a great many more orders than they have 
on their books, or see any prospect of getting. The delay in the 
development of South Africa affects seriously both the heavy and 
light industries of Sheffield and district. 











NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE year 1903 goes out with a better condition of the pig iron 
trade than was expected, for prices, which declined during the 
first three weeks of December, improved steadily during the last 
ten days, a feature which is not usual in the last month of the year, 
and which was not reported even in December, 1902, when the 
exports were the briskest of any month of the year, and when over 
42,000 tons went to the United States alone. During the last 
month the exports, however, have been poor, and demand has been 
quiet. Yet all round pig iron has been put up 1s. per ton since the 
early part of last week. The reason for this has not been any 
increase in demand, but a reduction of the output; as the consump- 
tion was not equalling the production the ironmasters have taken 
steps to reduce the latter to the level of the demand. Several 
furnaces have been put out already, as has been announced in this 
column, but others are to cease operations early in January, and 
as there may probably be some difficulty in getting plenty of iron 
in January, some of the consumers have bought rather freely 
during the last ten days of December. 

There seemed to be no need to hurry about buying until makers 
began to put out furnaces, as the slackest period of the year was 
immediately ahead, and the chances were that prices would decline 
rather than improve. Stiffer prices still are looked for, on account 
of the further » soit mised in the production. Messrs Walker, 
Maynard and Co, will blow out a furnace at the Redcar Ironworks ; 
the Normandy Ironworks Company will damp down a furnace for 
several weeks in order to carry out some repairs; Messrs. Gjers, 
Mills and Co, will blow out a furnace at the Ayresome Ironworks ; 
and the Carlton Iron Company have given their men notice, as it is 
probable that one of their furnaces will be blown out. By the 
middle of next month there will be something like ten furnaces 
fewer at work in the North-East of England than was the case at 
the commencement of the second half of 1903. This is strengthening 
the position of the makers. 

Accordingly, the price of Cleveland warrants, which in December 
fell as low as 41s. 3d. per ton buyers—the lowest that has been 
known since 1898—has this week been as high as 42s, 1ld., and 
No, 3 Cleveland, which could on Monday of last week.be.bought at 
{1s. 9d., has been quoted and sold at 43s. for early delivery, while 
for forward delivery makers asked a premium on that. All other 
qualities have gone up in price. Thus, No, 1] is at 44s., No. 4 
foundry at 42s. 9d., grey forge at 42s. 6d., mottled at 42s, 3d., and 
white at 42s., all for early f.o.b. delivery. No. 1 is relatively 
cheaper than No. 3, there being too much produced for this season 
of the year, so little being needed in the winter, when it cannot be 
shipped to the Continent, which is the principal market for it. 
But the other qualities are relatively dearer than No. 3, as the 
furnacesare not producing their usual proportion of forge qualities. 

An improvement in the value of hematite pig iron appeared 
even less probable than it was in ordinary Cleveland iron, though 
the output has been cut down in greater proportion both in this 
district and on the West Coast, more particularly in the latter 
districts. Buyers who were early last week getting mixed 
numbers of East Coast hematite pig iron at 50s. per ton have now 
to pay 51s, Most of the furnaces that have been put out in the 
North-East of England have been those producing hematite iron, 
and all the furnaces which have been stopped on the West Coast 
made that description. Rubio ore is not cheaper than last week, 
as might have been expected, owing to the reduced consumption 
and the fall in freights, the rate from Bilbao to the Tees, for 
instance, having declined from 4s. 74d. to 4s. 3d. But the im- 
provement in the price of hematite pig iron has Jed the merchants 
to keep up their quotations, and they are not prepared to accept 
less than 14s, 9d. per ton c.i.f. Tyne or Tees for good Rubio. The 
freight rate is now almost the lowest known. Not so many years 
ago as much was paid for freight alone as is now given for the ore 
delivered at the works, shipowners getting 15s, and 16s. per ton 
for freight. : 

The December shipments of pig iron are much below those of 
November or of the corresponding month last year, though. they 
are not short of the December average. There are no exports to 
America to swell the total. Up to the 30th the quantity was 
73,693 tons, as compared with 100,010 tons in November, 1903, and 
110,587 tons in December, 1902. Less has been sent to Scotland 
than for some months. A very little has been taken by Germany, 
but there has been a good export to Italy. The stock of Cleve- 
land pig iron in Connal’s public warrant stores has not. increased 
much, as the reduction in the output has counter-balanced the 
decrease in the consumption. The quantity held on Decem- 
ber 29th was 100,095 tons—an increase for the month of 
1591 tons. 


Business in the finished iron and steel. industries is quiet, and. 





the holidays add to the dulness. Quotations are not like those of 
pig iron—they are not inclined upwards, but are rather tending 
the other way. Thus heavy steel rails, which have been quoted 
for some months at £5 net at works, are now to be obtained at 
£4 15s., and even £4 12s. 6d. has not been refused, and foreign 
competition is very keen. Steel ship plates are at £5 7s. 6d., steel 
ship angles £5, iron ship plates £6 2s. 6d., iron ship angles £6, 
and common iron bars £6 2s, 6d.—all less 24 per cent. Nearly all 
the manufactured iron and steel works are at present idle for the 
holidays, which, on account of the slackness of trade, are un- 
usually prolonged. 

The demand for new vessels is very small, and work at the ship- 
yards has been practically suspended this week. Builders will be 
in no hurry about restarting. The number of vessels laid up has 
been increased, and in the Tyne alone there are no fewer than 
eighty-five steamers ‘“‘out of work,” and the prospects of their 
finding employment until the winter is over are not good. Most 
of the employés at the shipyards have agreed to a 5 per cent. 
reduction off piece rates, the time wages toremain unaltered. On 
Monday the members of the Iron Trades Employers’ Association 
of the North-East Coast gave two calendar months’ notice to 
the moulders that wages from the first full pay after the 
termination of the notice will be reduced as follows :—-5 per cent. 
off piece rates ; 2s. per week off time rates 30s. and over; 1s, 6d. 
per week off time rates 25s. and over but under 30s. ; and 1s. per 
week off time rates under 25s. 

The directors of the Darlington Railway Plant and Foundry 
Company have decided to pay an interim dividend to the ordinary 
shareholders at the rate of 10 per cent. per annum. 

The death is announced of Mr. George David Wilson, of 
Darlington, aged 57. In connection with his brother, Mr. James 

ilson, he established the business now carried on by the 
Darlington Wagon and Engineering Company, Limited, and he 
also was a partner in the firm of Stables and Company, coal and 
coke merchants. 

The coal trade is quiet, and very little: work has been done at 
the collieries this week on account.of the holidays. But the 
tendency of prices is rather towards weakness, The year closes 
with best steam coal at 9s. 6d., as compared with 11s. 6d. at the 
corresponding period of last year, and steam smalls are at 4s., as 
compared with 5s. 9d. Consumers now are not prepared to pay 
for 1904 as high prices as they gave for their 1903 supplies. The 
North-Eastern Railway Company’s 1904 contracts are at 6d. to 9d. 
per ton less than the prices paid in 1903. Coke is a little stronger 
in price, as the production has been curtailed more than the con- 
sumption, and now 14s, per ton delivered at the furnaces on Tees- 
side has to be paid for medium qualities, and 15s, for best. 








NOTES FROM SCOTLAND. 
(From our own Corre sponde ut.) 

THERE is comparatively little to report this week as to the state 
of trade, owing to the holidays, for although the Scotch holiday 
proper is at the New Year and is just beginning, all our markets 
are closed during the Christmas holidays, and there is no business 
of any importance passing. 

The Giasgow pig iron market was closed from Thursday of last 
week until Tuesday, and since the re-opening there has not been 
much business done. The tone has, however, been comparatively 
firm ; Cleveland warrants have sold from 42s. 104d. to 43s. cash, 
43s. for delivery in seven days, and 43s. to 43s. [}d. one month. 
A quantity of Scotch warrants changed hands at 49s. 74d. cash. 
Cumberland hematite warrants were quoted nominally from 52s. 6d. 
to 53s. cash. 

The demand for Scotch hematite pigs has been slow, as the 
steel works are closing down for a week or so; but the price is 
steady, merchants quoting 56s. per ton for delivery in railway 
trucks at the West of Scotland steel works. 

Prices of Scotch makers’ pig iron have been steady. Monkland, 
No. 1. is quoted f.o.s. at Bo ta 50s. 6d.; No. 3, 49s.: G.M.B., 
No. 1, 51s.; No. 3, 49s.; Wishaw, No. 1, 51s. 6d.; No. 3, 50s.; 
Carnbroe, No. 1, 52s. 6d.; No. 3, 49s. 6d.; Clyde, No. 1, 59s.; 
No, 3, 52s.; Gartsherrie, No. 1, 59s. 6d.; No. 3, 52s. 6d.; Summerlee 
No. 1, 62s. 6d. ; No. 3, 54s. 6d. ; Langloan, No. 1, 70s. 6d. ; No. 3, 
57s. ; Coltness, No. 1, 71s. 6d.; No. 3, 56s. ; Glengarnock, at 
Ardrossan, No, 1, 58s. 6d. ; No. 3, 52s. ; Eglinton, at Ardrossan er 
Troon, No. 1, 52s.; No. 3, 49s.; Dalmellington, at Ayr, No. 1 
51s. 6d. ; No. 3, 48s. 6d. ; Shotts, at Leith, No. 1, 62s. 6d. ; No. 3 
54s. 6d. ; Carron, at Grangemouth, No. 1, 62s. 6d. ; No.3, 55s, 6d. 
per ton. 

There are 85 furnaces in blast, compared with 81 at this time 
last year, and of the total forty are making hematite, 39 ordinary 
and 6 basic iron. 

Pig iron shipments are small, those of the past week from the 
Scottish ports being only 3723 tons, compared with 7965 in the 
corresponding week of last year. The arrivals of Cleveland 
pigs at Grangemouth, on the other hand, were large, amounting 
to 10,751 tons, being an increase of 2571 tons over the imports for 
the same week of 1902. 

In the manufactured iron and steel departments there has been 
comparatively little business. A general feeling of firmness, 
however, prevails, due to the action which the steel makers are 
taking with the view of maintaining prices. 

The foundries have in many cases been busy up till now, and 
not a few of them have fair prospects for the coming year. 

A large amount of structural work is ahead for local contracts. 
The shipbuilding industry is, however, in a depressed condition, 
and in Govan and elsewhere the numbers of unemployed are 
beginning to cause a good deal of anxiety to the local authorities. 

There is a moderate business in the coal trade. A good deal of 
delay to coal traffic has been occasioned both on land and water 
by the prevalence of foggy weather. In quite a number of cases 
ships were delayed leaving or entering ports. In the circums 
stances the coal shipments are not unsatisfactory. The aggregate 
clearances from the Scottish ports in the past week reached 
216,859 tons, compared with 230,327 tons in the preceding week, 
and 218,768 tons in the corresponding week of last year. Not- 
withstanding the loss of certain rather important contracts, the 
total shipments for the year from the Scottish ports are likely to 
be about 60,000 tons larger than they were in the preceding year. 
At the moment the tone of business is fairly steady, and prices 
well maintained. Household coals for home use are selling at good 
prices, and the demand is at the moment quite active. 
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WALES AND ADJOINING COUNTIES. 
(From our own Corre sponde nt.) 

ArTER the usual holiday break, there is still a certain degree cf 
slackness in business, both on "Change and at collieries, and it wil! 
be some little time before the wheels revolve with their usual 
steadiness, So far rumours of war have not told on prices of steam 
coal, The only class of coal which is beginning to spurt is house 
coal, and that at Cardiff this week was quoted up to 17s. 6d. ; at 
Newport up to 16s, 6d. ; and at Swansea to 15s. Trade generally 
fairly steady. The closing coal figures at Cardiff this week were : 
Best steam, 14s. to 14s. 6d. ; seconds, 13s. 3d. to 14s. ; drys, 13s. 9d. 
to 14s. ; best smalls, 7s. to 7s. 6d. ; seconds, 5s. 9d. to 6s. ; inferior, 
including drys, from 5s. 3d.; Monmouthshire semi-bituminous, 
12s, 9d. to 13s. ; other kinds from lls. 3d.; best household from 
16s, 6d. ; ordinaries from 14s. Inland supply has been lowered Is., 
showing that output is large, and competition keen. No. 3 
Rhondda is at 14s, 9d.; No. 2, lls. to lls. 3d. Patent fuel, 
lds. 6d..; coke from 17s, to 23s. ; pitwood from 18s, 

In the anthracite district prices are firm: best malting is quoted 
at.20s.; seconds, 18s.; and good largecoal from 10s. ; cobbles, 18s. ; 


culm, $s. 9d. A Welsh anthracite sale company~has-now’ been 
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“announced, Number of directors not to be less than four nor 
more than seven. Capital £100,000 in £1 shares, 
The estimated export of coal from Cardiff during the year is given 

at the docks as over 19 millions, including bunkers, but though it 
is evident that the Far East troubles have caused increased 
— the autumnal exports do not come up to early spring 
totals. 
the year as prosperous, and one reason is that allied industries, 
notably iron and steel, have not been in a satisfactory state. Full 
returns will not be available for a little time. Prices of steam coal, 


which began the year at 14s. 6d. to 14s, 9d., remain slightly weaker 


at the close, 

After three months’ stoppage the Tower Collieries, Hirwain, 
were to have been restarted on Monday. Arrangements were 
being made for the sale of the horses, but the colliers begged to 
have a final interview with Sir W. T, Lewis, and on condition that 
the men resumed their working places on Monday, and place them 
in order at their own expense, permission was conceded, the ques- 
tion of any extraordinary repair being left to the discretion of the 
manager. It will be in the recollection of readers that the men 
gave notice of their own accord, brought out their tools, and 
stopped the work, and after a time, when injury had occurred to 
the workings, wished to return to work, but were not allowed until 
the losses had been repaid. At the last moment the Federation 
leaders ordered the men not to return to work, and so the dead- 
lock continues. 

A very effective manifesto has been issued in the colliery 
districts by the management of the Provident Fund strongly 
urging the colliers to be true to the institution, which for over 
twenty vears has given such a great amount of benefit. One of 
the North-Walian collieries, I see, proposes to atandon its fund, 

The action of the firm of Spillers against the Taff Vale for 
undue preferential coal rates continues to be criticised in the 
district. The decision was against Spillers, the Taff Vale con- 
tending that it was less expensive to run long trains of coal to 
port than small consignments, which had to be picked up here 
and there. The question resolved itself into one of ‘* wholesale 
and retail.” Every ccal merchant has to pay heavier rates for 
small consignments, and had the action of Spillers been successful 
it would have led to a similar demand from many quarters. 

Port Talbot is now a Customs port. 

The North-Walian coal trade is showing vigour, and large 
quantities of coal are being sent to Birkenhead and Ellesmere 
port. Prices are about 9s, 6d. The placing of the Transatlantic 
coal contracts is regarded on ‘Change as having depressed the coal 
market at Cardiff; but if so, only temporarily. The prices are 
now stated to be from 13s. 3d. to 13s. 9d. The Ocean Collieries, 
which take 80,000 tons, figures at the maximum. 

Swansea has had another bad week in patent fuel, only 5435 
tons having been despatched last week. Cardiff. on the other 
hand, exported 17,000 tons. A meeting, last week, of Swansea 
patent fuel manufacturers sought to get a 5 per cent. concession in 
wazes from workers, but at the end it was decided that things 
should remain as they are for twelve months. Swansea is also 
reporting a serious falling off in the import of iron ore, only one 
cargo coming to hand in December of 1450 tons, as contrasted with 
6000 tons previous December. This indicates the state of trade. 

In comparison with this there was a varied import of German 
steel ; 2570 tons of steel bars and billets ; 137 steel ingots ; 540 
steel scrap ; and Llanelly inaugurated the opening of the harbour 
with 1000 tons of steel bar for the important works of R. Thomas 
and Co. Lianelly is evidentiy not in touch with Chamberlain with 
regard to the fiscal policy, for during the last three months fully 
10,000 tons of steel bars from Germany have been received there. 
Doubtless the Llanelly tin-plate works will benefit, but the local 
steel works—states an authority—are affected, as also the steel 
works of Glamorgan and Monmouth, 

The closing year yields some signs of improvement at the steel 
works. There has been a fair shipment of rails to South Africa, 
and one of the last cargoes to India was 5000 tons of rails 
despatched from Cardiff. During the Christmas holiday the 
Siemens furnaces alone were continued at Dowlais, and re-lighting 
generally there is going on. At Cyfarthfa there has been a certain 
amount of depression. This now appears to be passing off, as this 
week a re-start was made at the Bessemer and mill departments 
after a stoppage of two weeks. 

A reduction has been expected from the slackened trade, and at 
the Abergavenny meeting of ironmasters this week, the audit was 
stated to justify one of 2 percent, which, accordingly, will begin 
January Ist. The Swansea tin bar workers, who were asked to 
concede 15 per cent. have refused, and another meeting of employers 
has been called. 

Two large cargoes of steel bars from Antwerp and Rotterdam 
came into Newport this week, and now the American cargoes of steel 
may be daily expected. Official announcement is now given at 
Swansea to the effect that three Atlantic liners are on the way— 
the Mackinaw, Cheronea, and Micmac—with consignments varying 
from 500 to 1000 tons of steel bars, due early January. It is also 
announced that the import of steel from Germany to Swansea will 
very likely be materially increased, several steamers—one of the 
Bristol ‘* Hill” line—having been chartered for that purpose. 

There was a large shipment of tin-plate from Swansea last week 

41,999 boxes —and a good make, tin workers having been busy 
up to the holidays, nearly 80,000 boxes coming from works, 
Stocks are now low ; 106,489 boxes at Swansea and Llanelly ; works 
are fairly busy. At the latter place some points of dispute have 
been referred to Board of Trade arbitration. 

As it may be of interest to note closing prices of iron, steel, and 
tin-plate for the beginning of the New Year, I give the last quota- 
tions from Swansea Exchange : —In pig iron a slight rise all round ; 
Glasgow pig iron warrants, 50s. cash; Middlesboro’ No. 3, 
42s. 103d. and 43s, cash; hematite warrant, Cumberland, 53s. 
cash ; Welsh bars, £6 to £6 2s, 6d. ; sheet iron, £8 2s. 6d. ; steel, 
£7 15s. to £8; steel rails, heavy, £4 10s. to £4 15s; light, £5 10s, 
to £5 15s. ; Bessemer steel tin-plate bars, £4 5s. ; Siemens best, 
£4 7s. 6d. Tin-plates:—Bessemer steel cokes, 11s. 6d. to 11s, 9d. ; 
Siemens coke finish, 1]s. 9d. to 12s. ; ternes, 22s. to 25s. ; best 
charcoal, 13s, to 13s. 6d. ; big sheets for galvanising, 6ft. by 3ft. 
by 39g.. per ton f.o.t., £8 15s. to £8 17s, 6d.; finished black 
plates, £8 10s. to £8 12s, 6d. 

Block tin has advanced £2 again. This is a serious blow to 
tin-plate manufacturers. Price is now £131 15s. cash; spelter, 
£21 5s. ; lead, £11 7s. 6d. ; copper, £56 17s. 6d. ; iron ore, 14s. to 
lis, 3d., all Swansea. Prices of tin-plate bar firmer. 








NOTES FROM GERMANY, 
(From our own Correspondent.) 

Lirtte life, generally, was noticeable last week in the iron and 
allied trades of Silesia, quotations showing an inclination to move 
downward where export orders were concerned. Home quotations 
are moderately firm. The majority of the rolling mills have been 
compelled slightly to restrict their make ; girders show a falling off 
in demand, whereas rails are briskly called for. The market for 
plates remains very quiet. Also in Rheinland-Westphalia the 
former languid tone prevails in the iron industry ; crude iron is 
dull, and for malleable iron only a very moderate inquiry comes in, 
with prices tending downwards. Bars and plates- exhibit very 
little life, and the business in girders, though comparatively steady, 
is nevertheless insufficient. Irregular empleyment continues to be 
complained of at the machine shops. 

Production of pig iron in Germany, including Luxemburg, is 
statistically stated to have been for November, 1903, 842,830 t., of 
which 147,017 t. were foundry pig, and 38,901 t. Bessemer, 536,958 t. 
basic, 51,467 t. spiezeleisen, and 68,487 t. forge pig. Output in 


October, 1903, was 809,463 t.; in November, 1902, 730,928 t. were 


Critics on Change, Cardiff, do not look upon the trade of 


a still heavier distribution of merchandise and manufactured 
products beginning January Ist. 


in evading the laws passed for their supervision, and the Inter 
States Commerce Commission, which is entrusted with the difficult 
work of executing the laws, are asking for sufficient power to do 


is not inclined to put spurs on to the Commission’s heels. 
ping and business interests of the country generally continue to 
set up a chorus of howls, but the lawmakers wink at each other and 


than 9,236,886 t. were produced, against 7,648,665 t. for the same 
period the year before. 
How strongly the German iron industry has been improving 
during the last thirty years is shown by the fact that, in 1873 
183,874 men were employed in the iron trade, 39,491 falling to the 
iron ore department, 28,129 to the blast-furnace works, and 116,254 
to the manufacturing branches ; in 1902, 310,048 men were engaged 
in the iron and allied trades, 39,202 falling to the iron ore industry, 
32,399 to the blast-furnace works, and 238,447 to the manufactur- 
ing trades. 
In Silesia, as well as in Rheinland- Westphalia, engine and house 
coal are in fairly good request. Coke is briskly called for, and 
briquettes are in very strong demand. 
In some branches of the Austro-Hungarian iron trade the demand 
for iron and steel has been just a trifle more lively than formerly. 
Girders, of course, are dull, and the machine industry is in a poor 
condition as regards occupation, but in other departments a little 
more life was stirring, and ironmasters fee] more confidence with 
regard to the spring business. 
Sales effected by the Austrian ironworks in November, and 
during the first eleven months of the present year, were as 
under :— 
November. 
1903 against 1902. 


q. 

Bars and sectional iron 160,000 + 26,600 
EA eee 52,000 + 27,000 
Heavy plates .. .. .. 271,000 + 500 
Rails and rolling stock 44,000 - 4000 


January till November. 


1903 against 1902. 

q. q- 
Bars and sectional iron 2,008,000 - 505,000 
Girders.. s 907,000 - 100,000 
Heavy platesi. . 271,000 - 60,000 
Rails and rolling stock 764,000 - 7000 


Business of the Austrian Alpine-Montau Company in Vienna 
shows an increase of 1,400,000 crowns for the first three-quarters 
of present year, against last year. Value of general import to 
Austria-Hungary was, for November of present vear, 172-5 million 
crowns, or 25-2 million crowns more than in November, 1902. 
Value of export was 203-5 million crowns, or 60 million crowns 
more than in November last year. Value of import, from January 
to end of November, 1903, was 1688-6 million crowns, or 123 
million crowns more, and value of export was 1938-9 million 
crowns, or 187-9 million crowns more than during the correspond- 
ing period the year before. 

Coal and coke are in moderately good request on the Austro- 
Hungarian market. 

The French iron industry shows a little more life than formerly. 
Only in Paris a very limited trade is done. In the Nord the 
business increases from week to week. 

Engine coal is in-good request in the Nord and Pas de Calais 
district, house coal meeting with moderate demand only. In the 
Centre consumption in engine and house coal leaves much to be 
desired. 
The dull state of the Belgian iron industry continues. In 
Charleroi a first attempt at forming a convention for the sale of 
pig iron has been made. 

Consumption in engine coal has been rather limited in Belgium, 
while house fuel was in improving demand, owing toa short period 
of frosts. 
According to the Berliner Tageblatt the large Swedish steel 
works contemplate the forming of a trust. 
On December 3rd a Russian drawn wire and wire nail convention 
has been constituted in Warschau, for five years ; all the large 
works belong to the convention, whose centre will be in 
Petersburg. 

The total receipts of the Prussian State Railways during the first 
eight months of 1903 were 1031 million marks, which is 56 million 
marks more than during the same period in 1902. 





AMERICAN NOTES. 
(From our on Correspondent.) 
New York, December 23rd, 1903. 
WHILE no decided change has yet taken place in the iron and 
steel situation, a number of changes are regarded as possible. 
Interest centres on the action to be taken this week by the billet 
manufacturers and the manufacturers of some other material, 
chiefly plate. Should there be a reduction it will be followed very 
probably by the placing of orders covering the requirements of 
guite a number of the large manufacturing interests for periods 
ranging between three and six months. Prices in iron and steel 
generally are stronger this week than last, and the trade accepts 
the conclusion that the bottom price has been reached, except 
possibly in billets and their products, and that the long looked-for 
reaction has finally set in, If this is the case those who are expect- 
ing a cut in crude steel may be disappointed. What is more 
wanted than reductions in price is certainty as to what prices are 
going to be. The big consuming interests want to figure on next 
year’s work, and insist upon knowing what the manufacturers are 
going todo, The Santa Fé Railroad Company, has placed a large 
order for steel rails with the Lackawanna Steel Company, and 
other large Western railway systems have orders ready to be 
placed, amounting to 150,000 tons, according to estimate. 
In structural material there are requirements close on to 
100,000 tons, which will be placed soon, provided buyers can rely 
upon definite and steady quotations for the rest of the year. 
Pig iron is stronger in tone than a week ago in all markets in 
the country, and there is a notable increase in demand, which will 
doubtless be followed by more liberal buying, especially if it 
should be decided upon this week to maintain the present prices 
for steel products, which will reflect back on pig iron, especially 
Bessemer. 
Heavy sales of American copper have been made during the 
past few days on account of a decided advance in London and in 
Germany. Notwithstanding enormous sales estimated at 
5,000,000 lb., the market was not particularly affected. This was 
followed by more active domestic buying, and Lake closed at 
124. The developments in copper this week are of An exciting 
nature, 
Interest in the pig tin situation is improving on account of the 
remarkable advance of £5abroad. ‘There is 1515 tons afloat, 
one-half of which will arrive before the close of the year. Pig 
lead is selling very slowly, latest sales in 50-ton lots being 
4°10 cents. 
In steel rails nothing definite has been determined, but it seems 
to be generally concluded that quotations will be held at 28 dols., 
because of the extent of ascertained requirements among the great 
railway systems. 
Reductions of wages are still the order of the day in mills and | 
mines as well as in quite a number of the lesser industries, and 
this reduction policy will be followed up until the opening of 
spring wherever employers can see an opportunity of adjusting 
cost of production upon a more satisfactory basis, 
In general, trade reports show fully as much activity as the 
month of December manifests, and the signs of the time point to 





The railroad companies of the United States are still successful 


0. mgress, which is largely under the control of the railroads, 


The ship- 





We are in sight of some heavy buying by the railroads in the way 
of steel rails, and everything a that goes into railroad building, 
A great deal of urgent mileage is now awaiting construction, The 
construction of tramways is also actively prosecuted, and by the 
opening of spring the most active tramway building will set in, 

he mills are now making up material to be delivered about that 
time, 

Shipbuilding interests are awaiting certain settlements and more 
favourable conditions, The yards are fairly busy, particularly on 
the lakes, with a great deal of new work recently contracted for, 
The American Shipbuilding Company has just taken a contract 
for the quickest possible construction of a vessel to be 560ft. long, 
56ft. beam, 32ft. deep, which will carry 14,000 tons of freight or 
ore. The vessel will have a specific hopper construction of the 
hold which will make it possible to take on a full cargo of ore in one 
hour and unload it in five hours. The cost of the vessel is 
470,000 dols, 

The total shipments this year from the Lake Superior region foot 
up 24,250,607 tons, against 27,869,542 tons for 1902, and 20,824,569 
tons for 1901. One ditficulty among the mines is that stocks on 
the surface are very large. In consequence of this there has been 
quite an extensive shut-down ; as an outcome a new rate of wages 
will be established for the coming year, Many miners were con- 
templating asking an advance, but the over-stock of ore will place 
the steel companies in a position of advantage. 

Nearly all the larger railway systems are contemplating borrow. 
ing large sums of money. Many have already secured ample 
funds to prosecute extensive improvements. Asa sample of what 
is being done, it may be mentioned that the Chicago, k Island 
and Pacific will meet on January 7th, and authorise a general lien 
mortgage of 250,000,000 dols. A portion of this only will be 
appropriated to the extensive improvements long contemplated 
by that company. The 7,000,000 dols. loan recently negotiated in 
London by the Great Northern Railroad will enable it to carry out 
improvements and pay off obligations already incurred along that 
line. The Southern Pacific contemplates issuing a new consolidated 
mortzage of about 150,000,000 dols, 

The steel industry has settled down somewhat since last week, as 
a result of the decision of the managers to continue the quotation 
of billets at the old rates, The companies have shown a determ‘na 
tion to stick to present prices, and they feel that in so doing they 
are following the wisest possible course. 

Announcement is made of further details regarding the con 
solidation of the American Tin-plate Company and the American 
Sheet Steel Company along the line of retrenchment. 

Soles of billets are now being made to the. larger steel works 01 
the market price of Bessemer and basic iron, which amounts to a 
sliding scale. There is a tendency to extend this way of dealing. 
Even the smaller purchasers find they are able to purchase much 
lower by making conversion deals than by buying at a stipulated 
market price. Negotiations are now being closed on a basis of 
20 dols. to 21dols. for billets and for basic iron, Northern at 
13°25 dols, ; Southern irons, 9°75 dols. at furnace. A great many 
consumers of billets think that we will vet have an open market for 
billets, and that, in spite of the action taken last week, there wil! 
be a decided cut in a short time. 

It is probable that prices on plate and structural steel will be 
maintained. There is a large amount of business in sight. One 
or two rail mills are in favour of cutting the 28 dols, price and 
reducing to 26 dols. or 25 Railroad companies who have 


» dols. 
lirge orders to place are still holding off in the hope that some- 
thing will happen. The prices of bolts and nuts which are con- 
trolled by a strong organisation are also being quietly cut, and this 
leads consumers of other kinds of iron and steel to believe that we 
are on the eve of a general break in steel prices. The fact of the 
matter simply is that a great deal of business is being held up on 
the grounds that buyers believe that makers cannot hold their 
ground, 

Negotiations are now pending for the consolidation of the 
British Columbia Copper Company, and the Snowshoe Gold and 
Copper Mines, Limited, of London. 

The most interesting feature of the pig iron market is the con- 
tinued demand for basic iron from steel works. Several orders are 
now pending, the aggregate of which is 30,000 tons. There is 
again a good inquiry for both Northern and Southern foundry iron 
as well as gray forge. An increased demand for coke, especially 
foundry coke, has developed within the past three days. Furnace 
coke is also being asked for, and if the right concessions are made, 
a number of pig iron companies will take their chances, and 
place orders for enough coke to see them over six months. 

A general reduction has been made in the price of coke, which 
the workers have agreed to accept. A great deal of material is 
under inquiry for engineering plants, agricultural works, foundries, 
and iarger machine shops. This activity of inquiry comes with 
something of a surprise toa great many producers who are not 
looking for any improvement until after January Ist. 

The smaller plants which use iron and steel in all shapes are 
doing a good business, and as they have scarcely any material 6n 
hand, there is nothing for them to do but buy before any upward 
tendency sets in. We have been on a down grade for ten months, 
and the suggestion that furnace and mill products may take an up- 
ward direction is regarded very lightly by a great many consumers 
who are not looking closely at the conditions which have been 
silently gathering. 





THE NEWPORT HARBOUR COMMISSIONERS’ 


WEEKLY TRADE REPORT. 

STEAM coal market, owing to the collieries not having resumed 
full work, quotations show no alteration, House coal for shipping 
is quiet ; inland trade is brisker. The quantity of coal shipped 
for week ending December 26th was 54,157 tons ; foreign, 41,051 
tons ; coastwise, 13,106 tons. Imports for week ending Decem- 
ber 29th :—Iron ore, 5969 tons ; steel bars, &c, 2740 tons ; scrap, 
57 tons; boards, 785 loads ; pitwood, 6172 loads. 

Coal:—Best steam, 12s, td. to 12s, 9d. ; seconds, 11s, 6d. ; 
house coal, best, 15s.; dock screenings, 7s. 3d.; colliery small, 
6s. 6d. to 6s, 9d. Pig-iron:—Scotch warrants, 50s.; hematite 
warrants, 53s. f.o.b, Cumberland prompt ; Middlesbrough, No, 3, 
42s, 10d. Iron ore :—Rubio, 14s. to 14s. 6d.; Tafna, 15s. 
Steel :—Rails, heavy sections, £4 10s. to £4 15s. ; light sections, 
£5 10s. to £5 15s, f.o.b. ; Bessemer steel tin-plate bars, £4 5s. ; 
Siemens steel tin-plate bars, £4 7s, 6d., all delivered in the district, 
cash. Tin-plates:—Bessemer steel, coke, lls, 6d, to 11s, 9d. ; 
Siemens, coke finish, 11s, 9d. to 12s, Pitwood, 18s, 3d. to 18s. 6d., 
ex ship. London Exchange telegrams :—Copper, £56 15s, to 
£56 17s, 6d. ; Straits tin, £131 10s. to £132. Freights steady. 


bd. 





TRADE AND BUSINESS ANNOUCEMENTS. 


Mr. Joun Harpisty, Wh. Se., M. Inst. C.E., informs us that 
he has commenced business as a consultion engineer and machinery 
valuer at 10, Independent-buildings, Fargate, Sheffield. 

Messrs, F, A, ROBINSON AND Co, inform us that they have 
taken into partnership Mr. Malcolm H. Butcher, M. Inst. M.E., 
A.M.I.E.E., and Mr, Arthur E, T, Lees, M. Inst. C.E. 

MANLOVE, ALLIOTT AND Co., Limited, inform us that they are 


moving into larger offices at 41 and 42, Parliament-strect, West- 
minster, London, S.W. 








Tue Board of Trade have made an additional rule 


under the Light Railways Act, 1896, with respect to the allowance 








produced, 


From January lst to November 31st, in 1903, no less 
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sromise to do their best, 








of the expenses of local authorities. 
sale as a Government publication, 


The rule will be placed on 








— SS aS eo]! 





JAN. :, 1904 


THE PATENT JOURNAL. 


Condensed, from © The Tilustrated Oficial Journal 


of Patenta. 


Application for Letters Patent, 





a7 When inventions have been ‘‘ communicated " the 
name and address of the communicating party are 


printed in italics, 
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97,28). Lock FURNITURE for Trunks, S. Wakelam, Bir- 





ngham, 
0. APPARATUS for MAKING Laps of Fiax, G. 
ing, M. M. Waddell, and 1 Mackie, Belfast. 








eK shire. 


fall. Halifax. 


2720. FIRE SCREEN and Draw Pate, G. 8. Marris, 


Birmingham. 


072.1. STEAM-GENERATING PLaNts, J. Deain, Eccles, 


Lancashire. 


oon, CHaxes Looms for Wravine, A. Sowden, 


Halifax. 

7.2). Devick for TaBLe Bevis, A. R. Turner, J. 
Widdop, and M. Whitehead, Wigan. 

»7,.207. Device for TABLE BELLS, A. R. Turner, J. 
*" Widdop, and M. Whitehead, Wigan. 


yerpool, 
. Burros, T. Morton, Birmingham. 





. Bepsteaps, F. J. Baggett, Birmingham. 
Lockets, T. Wall, Birmingham. 
2. GUARDS for TRame ars, O. Bors and J. B. Hen- 
’, Sheftield. 
303. PapLocks, H. Mills and F, J. Stringer, Wolver- 
gg eee 
394, PRESSING TROUSERS, Brown, E. E. J. Far- 





or yubar, and F. Wakefield, Bristol 
Bristol. 


Bryant, Bristol. 


2/307. Gas Moror Evyarygs, A. Rolloson, Long Eaton, 


De arbyshire. 


408. Warminc Pans or Vesseis, A. D. Stewart, 


ag 


27,300. ImproveD TrRacinG Boarp, H. Lester, Cardiff. 
27,310. FAasTeNeRS for DrRIvinc Bevrs, W. J. Dossetter, 


London. 


2/311. Spring Rotter Mup-cuarp, C. Cannon, Forfar- 


shire. N.B. 
17 312, 
Brown, Salisbury. 


, Burslem, Staffs. 





and A. Buchanan, Glasgow. 


27,315. EXPANDING FASTENER for BRacecers, T. Wilcox, 


Birmingham. 


27,316. Avromatic Soprpty of Execrriciry, F. J. 





Stevens, London. 
7 ‘ARF Prs~ Houper, P, McLean, London, 
318. TRANSIT Sueps, G, B, Smith, jun., ws 








Akkeren, Stafford. 


27,320, PREVENTING Srpesiip, H. 8, Eyre, Leonards-on- 


Sea. 


2/,321, Bisovrerte Link, A, Artopoeus, Baden, Ger- 


many. 
Brrron Hoes, R. L. Crosse, London. 
Winpow Curtains, W. H. Purkiss, London. 


j. Dupticatine Lerrers, A. G. Rowley, Cardiff. 
Lapres’ Skirts, J. Phillippo, York. 

Arr Propeciers, H. G. Watel, London. 

. Cans, R. E. Pearce, London. 

. MuLti-party Ling Systems, W. Fairweather. 





(The Stromberg Carlson Telephone Manufacturing 


Company, United States.) 
27,331. ADVERTISING Signs, R. A. Dickson, London. 





son, London. 
ComBINED CiGaR Box, M. Prusse, London. 





ventry. 
f 


‘ and J. R. Martin, Coventry. 





and J, H. Dowsett, Hastings. 


27,338. ConstrueTinG Starrcases, R. W  Hobden, 


ndon. 






2 . PAPIER- MACHE ARTICLES, E, de Pass.—(C. 


Gaertner, German. 


beling, London. 





dinburgh. 
42. CaRRiER, F. Tomlins, Amersham, Bucks 





rayson, London. 
44. Game, F. W. Baynes, London. 
45, Paper Siipprers, H. Thiemann, London. 
6. Narrow Wark Looms, A. G. Brooks.—(F. P. 
Merviam, United States.) 
7,347, Moror Cycies, H. E. Green, London. 
3, R. Saunders, London. 
27,349. Vacuum AUTOMATIC Brakes, The Westinghouse 
Brake Company, Limited, and J. W. Cloud, London. 
7,350. Evecrric Gas Lamps, F. W. Le Tall.—(H. N. 
otter, United States.) 
51. ComBinep Toy Guys, M. Franake, London, 
. DousBie Doors, O. Francke, London. 
. PHoroorapuic Fivas, J. H. Balfour, London. 
4. Packinec Boxes, A. J. Boult.—(H. Fritzsche, 
rmany.) 
. SMOKELESS Fue, A. Hage, London. 
TREATMENT of MILK, H. W. Teed, London. 
AppaRATUs for Sirtixc Friovr, A. Hunt, 
L ondon, 
27,358. Propuctne Ozone, A. d’Arsonval, G. E. Gaiffe, 
_and @. Gallot, London. 
9. Pseumatic DISPATCHING TUBE Systems, W. H. 
_Dinspel and J. J. Stoetzel, London. 
27,360, AvTomatic Coup.ina, J. E. Weixl, London. 
361, BurNina of Ligvip HyDRocARBONS, P. an 
Davies, London. 
32 ges ac Liquip Fvet, P. and F. P. Davies, 
aon, 
. Burnine Pyrites, J. Shields, London. 
» CALCULATING MACHINES, 8. Tate, London. 
Scarroips, C. J, Roy, London. 
KETCH Biocks, A. E. Snaith, London. 
rg ATus for TaMBourRtNG, W. P. Thompson. 
(4. L. Veluard, United States.) 
27,368, Post-carps, Wrench, Limited, and W. W. M. 
Miller, London. 
27,369. Marc SHANICAL STOKERS, J. Kudliez, A. C. F. von 
André, and H. R, O. Friederici, London. 
370. Sarety Device, G. 8. Hunter, T. Burrows, and 
R. HL Kerr, London. 
71. Fotpixe Bepsreaps, A. Allendy, London. 
27,372, Oxyazo Cotourine Matters, J. Y. Johnson. — 
ys Badische Anilin and Soda Fabrik, Germany.) 
3. Evectric Arc Lamps, J. L. Davies, London, 
4, Tre Fastener, A. Beason, London. 
375. FerpInc PRINTING Macninrs, E. Markus, 
London, 
2 ‘#16. Pastewens for ARTIFICIAL TeetH, H Finkbeiner, 
~ landon Restuient Seat Supports, J. Bachmann, 
on 
378, a MecuanisM for Prixtinc Presses, H. 
I, Haddan.—(7he Babcock Printing Press Manutactur- 
as ing Company, United States.) 
27,379. Stpam Pumps and Enotnes, F. W. Green, 
Vs ondon. 
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27,380. Breast Pumps, H. W. Te 
7,38 Liquip 
W. Hult, Stockholm, 


Factna Gun SkaTINGs, 


27 Macuine for Use in 
Clarke, Chapman and Co., Limited, and H. J. Walker, 


7M. SpoKELESS WieEEl, W. Roberts, Rock Ferry, 


380, PERMANENT Way for RaiLways and Tramways, 


» s for C uNG Gas Rerorts, J. E. nS 
Means for CHarRGinG Gas Rerorts, J. E. Hors n.,andJ.C.and B.G. M. Burn, 


Shp somng pow Gas Burners, J. H. Stevens and 


AL ARV M Tuensact E with BEL. aa Mirror, H. 





E 
"Company, l ited States, +) 
97:28. MAGNETIC Separators for Orgs, J. T. Dawes, 5 





. Rarts for 1. IFE-SAVING | Pv RPOSES, G. F. Parratt, 
The Grovunp Grip Boor Frame, H. W. Dawson, 


98, SpinDLEs for VELociPEDEs, G. 
3 ING ACCUMULATOR PLaTEs, H. Leitner, 


25405, PLATroRM Srep for TRamcars, J. F. Hansford, 


2°206, Arr-T1GHT Cases for TRAVELLING TRUNKS, E. T. 


LING Borries with Liquip 
. Blaxter, A. P. Blaxter, jun., 





_ PHOTOGRAPHIC Recorpinc AppLiances, E. O. 3. CYCLE ACETYLENE Lamps, C. A, ¢ 
. LAUNDRY IRON SHigtp, J. Adams and J. Beard- 
. [nprcatine the Leven of Liguip in Tanks, D. »|  Statex.) 
Me ANS § for CLEARING SMOKE in C ASES of FIRE, 
(Le Comte Pow a orhere 
. LEDGER MARBLING MacutN&Eand Nipper, S. Gist, 


27/319, SIMPLE Tension, J. J. Lewis and L, J. J. v. 
worth, near Rochdale. 


27.414. Trp for BILLIARD Cvrs, A. 





27,415. Construction of Hanpiesof Teapots, C. } 


ENGINEER 


27,463. AvuTomMaTiIC CONTROLLING VALVE, T. L. Atkins, 
London. 

27,464. CarriaGE Doors, A. E. Muore and A. Darch, 
London. 

27,465. SoLDERING Macuriyes, A. E. Moore, London. 

27,466, JEWELLERY, A. W. M. Keen, London. 

27/467. CARBURETTERS for Expiostve Encines, A 
Bachot, London. 

27,468. INHALER, J. D. Robinson and T. J. Shepherd, 
London. 

27,469. Lerrerpress PrintiInc Macuixe, J. W. 
__Coughtrey, London. 
7,470. Means for Firtnc Torprpogs, G. P. Spooner, 
‘London. 

27,471. Improvep INpExING Device, G. H. Pollard, 
London. 

27,472. Reoistertnc Macuines, H. H. Lake.—{0. 4 
hy United States.) 

473. INCANDESCENT Gas Burners, T. L. Cuttell and 
The Anti-Vibration Incandescent Lighting Company, 
Limited, Londcn 

27,474. TENTERING Macuinge, J. C. Fell.—(7he Windsor 
nd Jevauld Manufacturing Company, United States.) 
27 Leak Stoppers for Borer TuBEs, J. C. Fell. 
“w. Philp, United States.) 
27,476. CENTERING MECHANISM, A. J. Boult.—(Lanston 
Monotype Machine Company, United States.) 
27,477. Liquip-cooLtisc Apparatus, C. Dufaux, 
London. 
27,478. Burrons, 8. and J. J. Page, London, 
27,479. Dryinc Granite, A. Brown and H. G. Clarke, 
London. 
27,480. TypE-casTING Macatng, A. J. Boult.—(Lunaton 
Monotype Machine Company, United States.) 
27,481. HosieRy - PRINTING Macuines, R. Baird, 
London. 
27,482. ANprrons, G, C. Marks.—(4, 4. Low, United 
States.) 
27,483. MetHop of Printinc on YaRN, W. B. Keefer, 
London. 
27,484. PHoroGrapHic PictuRE CaRRIER, J. E. von. 
Slawik, London. 
27,485. Carriers, G. C. Marks.—(M. E. Schinidt, United 
ater.) 


“ 
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27,486. Hypravuctrc Brake for Cycies, F. G. Heath, 
Birmingham. 

27,487. TALKING Macuings, C. Goddard, London. 

488. Hosts, R. A. Breare, London. 

,489. Warer Boiiers, E. Bond, London. 

0. SavInc Fve_in HovusEHOLD Fires, J. 1. Cooper, 

Sheffield. 

27,491. Device for Winpinc Wire, H. H. lake.—(7. £. 

0 Brien, United States.) 

27,492. Rai Jornts, J. G. Kutzner, London. 

27,403. OPERATING SiGNacs, J. G, Walker and F. W. 
Bidder, London. j 

27,494. Driving Mecuanism, H. E, Newton.—(h. Hor, 
United States.) 

27,495. MACHINE for Printinc from Srenciis, J. E. 
Evans - Jackson. — (4. B. Dick Company, United 

















27,496. Gas Propucers, L. Mond, London. 
27,497. Ligutinc Gas BurNerRS by Execrricrry, A. M. 


27,498. PREVENTING VIBRATION in Motor Cars, W. R. | 
Edwards and 8. Anstey, London. 


London. 
27,500. Mowtsc Macuines, G. Nicholls - Pratt, 
London. | 
27,501. VENTILATING AppaRATUs, Humphreys, Limited, | 
and J. C. Humphre London. 
502. SHOE TREES, M. W. O'Brien, London. 











VARIABLE LEVERAGE Cranks, P. P. Jordan, 


5. Tok Prorector for Boors, R. Collins, London. 
418. Macutnes for CLEANSING Roaps, J. 


Mes Borroms of BEpsTEADS, S 





420. Sc RAPING the SuRFack of Roaps. J. T. Whittome, | 
27,421. Sramp for ¢ ARRYING 


PoRTABLE Suikip for CoveRinc Borries, W. 2,’ CLAMPING Device for TER SQuaREs, W. G. Gass, | ~ 





Brake MecuanisM, H. Smith and 8. Massey, 
24. SEC TION aL Booxcasss, D, Cree and H. D. 
INspector Pivas, G. Johnson, D. H. Hurley, 
: sie . Rept c IxG the METALLIC COATING On TIN-PLATES, 
. SPRAY CARBURETTERS, C. Brown, Birmingham. } y 

Metal Rinos for Fishinc Rops, W. C. Nickels 





“posne. E. M. Caffall, Glasgow. 








340. Mecuanism for Musica Iystrements, W. P, 
41. Mink Prorecror, B. Sutherland-Humphrey, 
+ Rep CanpLe Lantern, D. 


43. AUTOMATIC SELF-LOCKING LatcH Lock, 8. W. 
2. Music Receprac.e for P1ranororre, C. W. Wells, 


: Fire- EXTINGUISHING APPLIANCES, J. 





» T. Waterhouse and H. P. and 
9 A. Phillips, Birmingham. 
Meta Trunks, W. H. and B. H. Jones, Wolver- 


27 438, Loc "KING SHACKLE Pixs of Miners’ TRAMs, 








t. Lofthouse, Nottingham. 


Bayliss, Wolverhampton. 
27,441. Luspricatrors for Motive Power ENGIN 
dams and J. L. Grandison, Manchester. 

2. ATTACHING Enaixes to Roap Locomotivss, G. 











INTERNAL Compustien Exoryes, C. Blair and G. 
7444. Honsnsn0ns, J. J. Gazzard and W. F. Kendall, 
’. J. Rawlinson, London, 

. Sv SP) “ENDING OVERHEAD WIRES, F. 
te Reindorp, London. 
7 IMPROVED SKATE BLADES, 8. 


. Tires for Roap Venicies, F. Hoad, Jondon. 
"449, Process of MAKING Eprs.e Fars, 


27,450. INHALERS, W. Fairweather. 
51. PLayinG and Epucationa Carbs, 8 
27,453. Key Borrom for P1anos, P. Duffy, London, 
54. Hyprant Systems for Country Hovses, 
Johnson and E. Hitz, St. Louis, Mo., U.S. 
7,455 VARIABLE Speep Gear, F. 


27, 456. Buscrns IeniTion, F. H. de Veulle, oes. 
. BUTTONHOLE Protec ‘TOR, A. 


27,458. SusPENDED Crown for Furnaces, D. Moore, 


Heatinc Water, W. Meadows, 


s, J. Tilling, Mortlake, 











50 CnemicaLty TREATED Paper, A. Walker, 
London. 

2 5. Testing for SHort Circuits in ELectric Cars, 

A. Carus-Wilson, London. 

506. DyNAMO-ELECTRIC MACHINE, A. P. Wright and 

A. H. Midglee, London. 

(07. CLosurEs for Jars and Porr.es, W. E. Brown, | 

London. 

8. Pree Jom, J. Schmies, London. 

09. Meruop of Uritisinc Opa Cuips, T. J. Whelan, | 

sndon. 

7,510. MAKING IMPERMEABLE Biocks, E. Kolbassief, 
London. 

11. Feep-waTreR Hearers, A. Hage, London. 

27,512. Psyecmatic Hammers, H. Hassenmiiller, 
London. 

27,513. INTERNAL Combustion Enoryes, W. N. Bicker- 
ton, H. W. Bradley, and D. Clerk, London. 

,o14. Fire Enaiyes, F. A. Vuilquin and Société 

‘Anonyme des Etablissements W eyher and Riche- 
mond, London. 

27,515. Expwosives, H. H. Lake.—(The Cyanid Geacll- 
8c) a ft mit beachvankter Hafteng, Germany.) 

3. METALLIC ALLOYS, A. Jacobsen, London. 

AUTOMATIC DETARTRATING APPARATUS, J. M. 

Picard, London. 

,518. SEALING Wax, T. Eves, London. 

27,519. SincLE TriaceR Mecuanism for Drop Dows 
SMALL - aRMs, J. Ross and F. H. Banister, Kew 
Gardens, Surrey. 

7,520. Trres for the PREVENTION of SrpE SuipPrNc, E. 
ae Pope-Sadler, Kew. 

27,521. Device for CrrcuLar Saws, A. Pless, London. 
27,522. IexitiInG Devices for EXPLosion Motors, R. 
_Treskow, London. 

27 52% PACKING for Pistox VatvEs, J. T. Wilson, 
rg ee 

27,524. INVERTED INCANDESCENT Gas BuRNERS, H. J. 
Haddan.—(The Actien-Geasellachast, formerly C, H. Stob- 
wasser and Co., Germany.) 

VALVE MECHANISM for RECIPROCATING ENGINES, 

Hi. Alexander, London. 

27,526. MANUFACTURE Of VEHICLE Boptrs, J. Spyker, 
London. 

2 pes . CHANGE Sprep of Motor Cyctes, I. J. Foccart, 

London. 


































"ae 
29, Improvep Heets for Boots and Sxors, F. Hall, 
London. 

v9 








London. 
27,581. MANUFACTURE of MEpiIcaL Capsutes, C. Cornu, 
London. 
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Duckham, London. | 27, 








27,490. RemovaBL_e HEELS for Boors, W. H. Simons, |= 








3. Movipinc ARTICLES from PLasTic MATERIALS, | 
A. H. Edwards, London. |: 
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. FoorBatis, T. G. Aitken, Glasgow. 


. Door Sear for Horse Carriaces, J. Milroy, 
( Hlasgow. 

27,551. APPARATUS for DrY-HOPPING MALT Liquors, W, 
P. Harris, Birmingham. 

27,552. Fire- -Escare, H. Smith, Stoke-on-Trent. 

ro Gas-HEATING Stoves, L. Bachrodt, Birming- 

™m 

27,554. Fenper Cvres, Smart and Parker, Limited, and 
Ww. Evans, Birmingham. 

27,555. Suv7Trixes for Looms for Weavina, J. T. Kenyon 
and T. Helm, Halifax. 

27,556. SINGLE-sOCKET PcLLEy Brackets, H. Barnes- 
Moss and G. F. Champion, London. 

27,557. Carco Batren CiEat, T. E. Davidson and J. 
W ilkinson, Sunderland. 

27,558. Apparatus for SupportTinG Botries, C. W. Free- 

man, London. 
59. WasHING Macuives, J. Whittaker and A. D. 

uart, Bolton. 

27,560, IMPROVED PicruRE SuspENpDER, B. Thomson, 
Glasgow. 

27,561. Loapinc MINERALS in Saips, J. Howden, 
London. 

4 EnerIsxeE Packine, G. W. Beldam, Liverpool. 

BepstEaD Prorective Cover, W. B. Irvin, 

rpool. 

34. Means for Lupricatinc Macuinery, D. L, 

hultz, Manchester. 

Bane Presses, M. N. Hathiram, Manchester. 

Rover Buixps, E. Wtinsche, Berlin. 

7. Bett Fasteners, W. T. Nicholson, Manchester. 

8. CONVERTIBLE FENDER and FIRE-GUARD, Smiart 

nd Parker, Limited, and W. Evans, Birmingham. 

569. Device for PREVENTING Locks being Picken, C. 

. Morgan, London. 





va 








27,570, HORSE-HALTER without SNaFFLE, S. J. P. Nilsson, 





Gas Burners, J. Moeller, 


27,572. TELES opes, A. E. Conrady and F. W. W. Baker, 





ndon. 
3. Hats and Caps, J., B., and I. Aron, London. 
,574. CommutTator for Gas ENG INES, A. Le N. Foster, 
London. 
27,575. Lock, 8. Liddiard, London, 
6. Apparatus for INTERNAL COMBUSTION ENGINES, 
W. Roos, London. 


27,577. Improvep CompinaTiON Lock, M. Fischmann, 


London. 

8. Impact Encines, H. Potter, London. 

9 Purirrers for Use in Gas Encrnes, J. Delassuc, 
andon. 


27,580. JackETED Metat Cy.Lixnpers, E. E. Arnold, 


27,581. CaBpLe Grips for CABLE-HAULED Tricks, W. 
Ellingen, F. Doehle, and J. Pohlig Aktien-Gesell- 
schaft, London. 


27,582. Consrrection of CycLE Frames, F. E. Baker 


id The Premier Cycle Company, Limited, Coventry. 
83. CycLe Brakes, F. E. Baker and The Premier 
yele 2 Limited, Coventry. 
3 Swine, T. L. Wilkie, London. 

Ho_LpER for Execrric Wires, H. J. Walker, 
een 
586, CARBURETTERS, J. A. Prestwich, London. 
. MANUFACTURE of Paper Stock, H. C. Pfeifer, 
"London. 
88. Hotper fur Wispow Sasnes, E. G. Abell, 
is ondon. 
589. Lamps for Roap Venicirs, F. E. Walker, 
mndon. 
00. Cases for TRANSMITTING ARTICLES by- Post, 
W. B. Chalmers, London. 
591. DeTacHABLE Mupauarps for Bicycies, E J. 
oore and G. Bird, Birmingham. 
2, APPARATUS for FACILITATING the FasTENIN3 of 







3 _Boors, G. R. Limburg and L. K. Lohner, Halifax. 
27,593. Gas Compressors, A. J. Boult.—(M. D. Compton, 


1 "nited States.) 


27,594. TyPEwrRITING Rippons, C. Giesecke and §. N. 


_Wolff and Co., London. 

595. Togsacco Powcn, C. H. C. Kock, London. 
JUSTIFYING TYPEWRITERS, A. A. Pollen, W. L. 
Baylay, and H. F. Landstad, London. 


27,597. BUCKET-WHEEL ConsTRUCTION for STEAM TUR- 


BINES, The Warwick Machinery Company, Limited. 
—(Generval Electric Company, United States.) 

. APPARATUS to FacILiraTE BREATHING, E. Witz- 
nmann, London. 

,099. BreaTHING Apparatus, E. Witzenmann, 
‘London. 


27,600. BREATHING Apparatus, E. Witzenmann, 


London. 


27,601. Looms for. Weavine, J. B. A. N. H. Le Mire, 


London. 


27,602. CoNVERTING DEAD BurFer into SPRING BUFFER 
Ww. 


R. arene ~—— -Trent. 





RaILway WaGons, 


27,603. DiscHAaRGE Doors for Vars, W. R. Renshaw, 





Stoke-on-Trent. 


27,604. Hypraviic Cranes, Sir W. G. Armstrong, 


Whitworth and Co., Limited, and 8. G. Homfray, 
London. 


27,605. Apparatus for Tcrnixa Leaves of Music, 


Baron F. von Holzhausen, London. 


27,606. PRESERVING OrGANIC SuBsTaNces, L. Héritte, 


London. 


27,607. REFRIGERATING Apparatus, H. H. Schou, 


London. 


27,608. TICKET-PRINTING MacHINe, F. Purbrick and 


A. F. J. Maclean, London. 


27,609. Percussion Tre Fuses, C. Puff, London. 
27,610. Postcarps and EnveLopes, F. C. Pattin, 





London. 


27,611. Crass Books, W. P. Thompson.—(S. IW. Nichola, 


Tnited States.) 


27,612. CIGAR-ROLLING MacuINEs, W. A. Turner, Liver- 


pool. 


27,613. Furnaces, J. ay Sa one 
27,614. ROLLING 





Rais, D. H. Lentz and W. Tozer, 
Liverpool. 


,028. Sranp for Servinc Cutiets, H. F. Bush, | 27,615. APPLYING STERILISERS to MovTupteces, O. H. 


Savage, London. 


27,616. Bopsin Sroppinc Device for WINDING MACHINES, 


W. Reiners, London. 


530. Crosses for CuurcH Towers, J. A. Blenke, | 27,617. ConstructinG BUILpINGs for PREVENTION of 


Spreap of Fire, H. J. Haddan.+{G@. Malard, 


France.) 
a7 


518. PictuRE Postcarps, L. Wolfram, London, 
,619, ConsTRucTION of Frre-EsCAPES, Je W. Taylor, 
ondon. 





27,582, Device for MecuanicaL Toy, W. J. Robertson, | 27,620. Improvep Mitkrse Macuive, G. Hutchinson, 


London. 

27,583.. MeTHOoD of ATTACHMENT and DetacuMEnt, G. 
Ganderton, Glasgow. 

27,534. WHEELS for PREVENTING SrpE-suip, C. H. 
Wilkinson, Huddersfield. 

27,535. Propucinc Razor Foreines, W. H. Furniss, 


London. 


27,621. Evaporators, J. W. Gordon.—(C. Licardie, 


Central America.) 


27,622. POWER-TRANSMITTING MECHANISM, E. M. 


Bowden and E. M. Bowden's Patents Syndicate, 
imited, London. 





Sheffield. 27,623. OPERATING TRAMWAY Portsts, W. Kneen, 
27,536. Gas-HEATED Furnaces, P. W. Faweett and E. London. 

F. Robertson, Sheffield. 27,624. Dupiicatise Apparatus, A. D.  Kilaber, 
27,537. BraceLets, M. A. Young, Manchester. London. 







27, 8. Syrincss, W. H. Freeman, Birmingham. 

9 CaLico PRINTING, The Calico Printers’ Associa- 
tion, Limited, and J. Garnett, Manchester. 

27,540. MANUFACTURE of Paper Cop Tusgs, F. D. Irvin, 
Manchester. 

27,541. Means for ArracHinc Cop TusBgs or Prrvs to 
Suctt_e Peas of Looms for Wravrne, F. D. Irvin, 





o 625. Pree Covpiine, E. G. Persson, London. 


26. Makinc Porovs Bricks, H. Herschhach, 
_plondon. 

7. Friction CiutcHes, Brouhot et Cie., London. 
3. Means for Resist1NnG Fire, E. M. Fox, London. 
29. PRoTecTIVE Banp for PyEv maTic Tires, E. E. 





=I Bernhard, London. 


Manchester. 27,630. TreTrrazo Dyesturrs, O. Imray.—(Society o 


27,542. Macniryinc Grasses, J. J. Ashworth, Man- 
chester. 
27,543. CoupLines for Gas Supp.y Piprs, A. Crowther, 
radford. 


27,544, MaTrress Framines, T. W. Blantern, Birming- 


Chemical Industr: y in Basle, ‘Switzerland. ) 


27,631. MANUFACTURE of KNITTED ArtTicLEs, J. M. La 


Neyret and R. R. Vallée, London. 


27,632. APPARATUS for SCREENING Sanp, T. W. Ford, 


London. 


ham. 27,633. INTERNAL ComBusTION Enorne, J. W. Macken- 


27,545. Draveut Excirvpers for Doors, C. F. T. Krauth, 
Birmingham. 

27,546. Apparatus for DryinG, H.O, Ritschel, O. Hage- 
dorn, and A. W. Cowburn, Manchest ter. 

27,547. Bakers’ Ovens, M. Richard and W. Scott, 


lasgow 
27,548. Basixs for Fotpinc Lavatories, W. Boyd, 
Glasgow. 





te: HG. H. Laidman, Rhodesia.) 
7,634. APPARATUS for ’ASCERTAINING the Quantity of 
toned ConTAINED in MILK, F, Billet, London. 


27,635. APPLIANCE for CLEANING TIN Pors, W. G. Morti- 


mer, London. 


27,636. Device for PREVENTING SALIVA FLOowINe into 


y- TOBACOO Prrss, E. T. F. Goodwin, London. 
7,687, SMOKE Crrr, R. Neaves, Leven, Fife, N 





THE 
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ith Decendber, 19038. 

27,688. Re@ucatine the Fiow of Liquip from Borr.es, 
P W. Harrison and T. Webb, St. Helens. 
139. HINGE for SHow Cases, C. H. Backhauser, 


27,640. THe “ Sesame’ 

27,641. NAILING MACHINES, 
Bullock, and C. 8S. Barber, } 

27,642. TEXTILE TESTING MACH HINE, G. 
Yorks. 

27,648. ReoavutatTinc Ark Suppiy to 
Burners, J. W. Bray, Bradford. 
27 O44. Motor Bicyc irs, H. Silvester, 
27,845. Guarp for PLaANtne Macaiye, W. 
Drifficla, Yorks, 
27,046. On, Eners, G. H, Jones, Birmingham. 

. CovERINGS fo ( Ov TpOOR Sears, T. Drury, 
barton. 

27,648. Urtnacs, M. J. Adams, Scotswood-on-Tyne, 

27,649. Lookine Guassrs, F, C. Smith and F. H. Davis, 
Birmingham. 

27,650. REPRODUCTION of MopELs, C. A. 
T. Tanner, Stroud. 

27,041. PaysicaL CuLruRE Apparatus, E. 

mbridge. 

. Toy, M. A. Wier, Kingston-on-Thames. 
Swath TurRNInNG Macuine, T. C. Sargent, 
Northampton. 
Avromatic Cut-orr, Veritys, 
. Donovan, Birmingham. 
Bopres of Moron Cars, H. H. 
siugham. 
CLEANING Dirt from Boots, L. Rice, Exeter. 

2 7. VENTILATORS for REGULATING the TEMPERATURE 
of Bur~ptnas, F. H. Shorland and W. Fisher, Man- 
chester. 

27,658. Maaniryinc Grasses, J. J. 
chester. 

27,659. Potato PLantrrs, W. W. Taverner, Glasgow. 

0. Howp- rast for Sarps’ Brynacies, J. Lyon, 
ilasgow. 

1. Means for FasTeENING UMBRELLAS, M, Larmour, 

row. 

32. Devick for Arracnina Crrcurr Wires, A. F. 
Guy, F. H. Wheeler, and J. A. Davenport, Liver- 
001, 

274068. Boots, H. Meadows, Liverpool. 
27,664. CycLe TratLine Cars, R. A. 
_pool. 

27,665. Toorn GEARING, J. W. White, Liverpool. 

666. TREATMENT of SuGaR Cane, R. Harvey.—<L. 
udet, France, and H. C. Hinton, Madeira.) 

27,607. PAPER- MAKING MACHINES, R. Watson, D. Mason, 
and. J. McGregor, G 

27,668, Closets, M. J. 


* Lamp, P, H. Fielding, London. 
A. R. Timson, C. W. 

Northampton. 

R. Smith, Ossett, 

ATMOSPHERIC 

L iverpool, 

H. Glass, 


Dum- 


Apperly and 


H. Miles, 


Limited, and 


Mulliner, 


Ashworth, Man- 


Hardie, Liver- 


vel Scotswood-on-Tyne. 


27,669, FLOORING Sey J. H. Thompson and F. W, | 


i70. Rippie, F. W: Holloway, Manchester. 
Dry Car Seat, 8. M. Johnstone, 


Porter, aot. 
lags 
Rorary 


Ww. 
Horse Cuoratne, G. Horne, Corbridge-on- 
ne. 
27,673. Lack Fasteners, W. F. Booker, Abbots Langley, 
Herts. 
27.674. Sounp Inpicator for Vessecs, J. 
Berlin. 
27,075. AIR-TIGHT 
baum, Berlin. 
. CouPLines for Leap Prprs, P. Smith, Glasgow. 
77. DYNAMO-RLECTRIC MACHINERY, F. J. Howitt 
d P. R. Jackson and Co., Limited, Manchester. 
27.678. APPLIANCES for THREADING NEEDLES, T. Holder, 
Edinburgh. 
. Wire Mattress, L.. Kilroy, Lancaster. 
W. Oberlinder, 


Schiessler, 


CuiosurkE for INKsTANDS, A. Bley- 


27,680, € DREN'S Cor CovERLETS, E. 
London. 
27,081. Device for 
oi serlin. 
aT APPLIANCE for 
catieie London. 
27,683. PorTaBLE WINDLASS for MINING 
E. Pitchford, Newbold Moor, near 
Derbyshire. 
27,684. Supports for Buaay Tops, W. F. Brown, Kings- 
m-on-Thames. 
27,685, Cross-wEavine Device for Looms, F. W. 
_barn, Burnley. 
27,686. The SLor 
Leicester. 
7,687. Larcnes for Doors, 
27,688. CaTaLyTic Gas 
London. 
27,689. Crips for 
Coventry. 
27.690. SquEEcErs, G. B. Smith, London. 
27,691, Exnaust VALVE ReEMoOvERS for Moror ENGINES, 
‘1. E. Hoefling, London. 
2. PERPETUAL WHEEL, 
,693. RoTraTine Cars for PUBLIC 
M xim, London. 
27,694. Frat Baskets for CARPENTERS, E. M. 


London. 
95 Work, E. M. 


SeLr-actine Iqnrrers, J. Keller- 


Miuitary Purposes, C. B. 
OPERATIONS, 
Chesterfield, 


Fair- 


Merer Cueck, H. F. Harbot, 
J. Barlow, Manchester. 
IGntreRs, P. Flachshaar, 


Mup-avarps, W. C. Vincent, 


H. H. Aberdein, Cole’ ientte, 
ReEcREATION, H. 


Secker, 


. Cramp for JorNErs’ Secker, 
haaeex 
7,696. GaLtvanic CeLts, W. Strickland, London. 

27.697 . Apparatus for Heatixc Buritpinas, W. Boyes, 
sen., and W. Boyes, jun., London. 

27,698. Excavators, R. A. Hadfield, London. 

27,699. Devicr for H. Rumble, 
London. 

27,700. CLEANSING CoLD Arr CHAMBERS, S. 
and A. E. Sherman, London. 

27,701. Tait Boarps for Carts and Vans, 8. A. Fraser, 
London. 

AL Beps, A. Burdet, London, 

27,703. Frame for SupportisG Lamp SxHapes, A. Innes- 
Noad, London. 

(704. PIANorortes, N. M. Millington, London. 

27,705. APPARATUS for SHAPING ARTICLES, E. H. Schmidt, 
London. 

27,706. VentiLators, C. Ching and Co., 
W. Thwaites, London. 

27,707. StyLocrapuHic Pen, L. Schiff, London. 

27,708. BRAKING of VeniciEs, J. E. Broadbent, 
London. 

27,709. Fotpinc Cuarrs, E. Atkins, London. 
27.710. GRINDING CHOCOLATE, Ia Société 
Jeanjean, et Cie., London. 
27,711. ScREW PROPELLERS, 0. 

France.) 

27,712. ELectric Glow Lamps with MeraLiic Fina- 
MENTS, C. D. Abel.—(Siemens avd Halske Abktien- 
geaellschast, Germany.) 

27,713. Temporary BInpERs, E. G. Dow, 

27,714. ILLUMINATED ADVERTISING Stans, J. 
London. 

27,715. AUTOMATIC 
London. 

27,716. ELastic 
London. 

27,717. Recorpina Speep of Rotation, C. W. 
London. 

27,718. TREATMENT 
London. 

Knitrep Faprics, F. 
London. 

27,720. Makina of CHoco_aTrE Bonnons, 
a. 

27 . MILLINERY Boxes, A. 


SUPPORTING CIGARS, 


E. H. Kilner 


Limited, and 


A. Savy, 


Imray.—(/. Snowdon, 


London. 
A. Bauer, 
RELIEF 


VaLves, A. Anderson, 


Tires for Ventcies, A. T. Collier, 
Atkinson, 


of Minerats, M. P. Lloyd, 


Moore and J. Palmer, 


A. H. Savy, 


Davies, London. 

2 . ALTERNATING CURRENT INDUCTION Morors, L. 
J. Hunt and The Sandycroft Foundry Company, 
Limited, Liverpool. 

27,723. RESILIENT Tirks, P. J. Trooquette, London. 

27,724. Cuatrs, W. H. Dunk, London. 

27,725 >. SIGHTING APPARATUS for Guns, A. T. 
and L. Silverman, London. 

27, 726. TRAWL Nets, G. Davidson, London. 

2 TREADS for Starrs and Fioors, J. 


Dawson 


8. Gabriel, 


27,728. Exp.Losives, W. Hope, London. 

27,729. ComPRESSING Metats, H. Harmet, London. 

27,730. KNITTING MACHINES, W. Forman and O. Klicks, 
London, 








27,731. Postcarps, R. Brown and A, T. 8. Weatherhead, 
London. 

27,732. REVOLVING 
London. 

27,733. ELRCTRICALLY-DRIVEN SUSPENDED RAILWAYS, 
A. Hearson.—(A, Bleichert and Co., Gerinany.) 
27,734. Device for SwitcHes of ELRCTRICALLY-DRIVEN 
SusPENDED Rariways, T. A. Hearson.—(A. Bleichert 

and Co., Gerinany. 

27,735. APPLYING WRAPPERS to Boxgs, &c., 
sondon. 

27,736, ELEcTRiIcaL Means for StaRTING PRIME MOVERS, 
J. Y. Johnson.—(The Blektyizitits- Aktien-Gesellschaft 
vor mala W. Lahmever and Co,, Germany.) 

Apparatus for Curtine Stone, F. M. McLarty, 
andon, 

27,738. TREATMENT and Utiuisation of ResipuvaL 
Marrers, ¢. H. Strange, J. L. Garle, and A. A. Longs- 
_don, London. 

27,739. INTERNAL ComBusTION Enaungs, F. H. 
London, 


Hay Rakes, P. von Del Negro, 


W. Rose, 


Smith, 


18th 


27,740. AUTOMATICALLY 
Meacock, Hanwell. 
27,741. Consrruction of Gone Ciurs, J. 

London. 
42. Trousers Srretcuers, W. I. 
B. Good, Birmingham. 

27,743. Means for TAPPING 
Bristol. 

27,744. The Marrip, G. E. Martin, Scarborough. 

Motor Cyc_e NuMBER PLates, A. E. Wright, 
erpool. 

27,746. VARYING SpeEp of SELF-PROPELLED VEHICLES, F. 
B. Petrie, Manchester. 

47. ATracHinG Covers to WHEEL Tires, R. 
H. Wallwork, Manchester. 

27,748. Press for ARTIFICIAL StonEs, P. 
Hamburg, Germany. 

27,749. Comps for BeamInG MacHINEs, A. Seeley, 
chester. 

27,750. Sockets for SPINDLES of SLUBBING MACHINES, 
J. Hetherington and Sons, Limited, and J. Heywood, 
Manchester. 

,751. Hypravu.ic HAND - PRESSURE 
My Wolverhampton. 

27,752. Buckets for Excavators, “ yo Mane! eater, 
97 33. BELts of Motor Cycies, E. E. Whiteand G. 
~ Freeman, London. 

INCANDESCENT 


December, 1903. 


SELF-SEALING Borris, H. 
Harrison, 
Rodway and W. 


Casks, C. W. Neville, 


and C, 
StuhImann, 


Man- 


Pumps, C. H. 


Gas Lieatinc, W. Horton, 

55, STARCHING MacHINEs, 8S. 
Adams, Glasgow. 

Inpicators for Steam ENGines, E. 


Boyd, W. Scott, and 
McKay, 


. HOOKING Device, H. Sidebottom and M. 
Weaste, Lancs. 
. CIRCULAR Saw Guarps, 
Browne, Birmingham. 
. INsecTorRs, A. S. Jones, 
7 Dust-PROOF 
Brighton. 
2 ee. The“ 
Essex. 
27,762. Mosate FLoor CovErina, J. 
7,763, CENTRIFUGAL 
‘Uianeee. 
27,764. MANUFACTURE of “ 
Manchester. 
i5. TROLLEY Heaps for 
J. Roose, Bournemouth. 
%. Gas CALORIMETRIC 
Glasgow. 
27,767. TRamway Track CLEANER, P. 
ton-on-Trent. 
27,768. Tarcets for RirLek Practice, W. M. Campbell, 
Glasgow. 
27,769. Clamps for HAULAGE Purposes in CoLLIERIE3, 
J. H. Craven, Leeds. 
27,770. Device for Loapina Pipes with Tosacco, J. 
Davis, Round Oak, near Brierley Hill, Staffs. 
71. Boor-cLEANING Macutnes, H. W. Smith and G. 
ns, London. 
WASHING 


Philips, 
A. Simmonds and W. 


Manchester. 
Banp for Watcues, F. Carter, 


Leyton " Coop, T. H. Harrison, Leyton, 
Morton, London, 
Macuings, J. W. Macfarlane, 


Rouier Bars,” J. Teather, 


Evectric Tramways. F. 


Apparatus, G. Craig, 


J. Pringle, Bur- 


Macrines, W. LL. Bradford, Man- 

27,773. COIN-FREED WEIGHING Macutngs, A. C. Savage 
and The Sweetmeat Automatic Delivery Company, 
Limited, Manchester. 

27,774. Houpers for Buncnes of Krys, 
gy 

5. Sipe Drums to Equatisr the 

SN ARES, H. Potter, London. 

27,776. Brakes for Moror Cars, G. E. 
London. 

2 . Hat Prins, R. C. Cooke, Leeds, 


T. Hertzschuch, 
TENSION of the 


and H. J. Clare, 


,778. APPARATUS for CONVEYING PaRcELS, I, C, Freud 
and ‘* British Cash and Parcel Conveyors, L imited,” 
London. 
79. Propucine PRINTING 
‘oventry. 

27,780. Toaster, G. A. Cogswell, London. 

27,781. Rotary Moror Fiuip Enatnes, H. Schwager, 
Berlin. 

32. Wixpow Rou_Ler Buinp, W. 8S. Harkus and J. 
E. Houlgate, Newcastle-on-Tyne. 

27,783. ELecrricaL AccumMULaTors, The 
(London) Syndicate, Limited.—(H. «& 
France.) 

27,784. Borters for KrrcHes Ranors, R. 

_London. 
785. INTERNAL ComMBUsTION ENGInes, J. 
ndon. 

27,786. REFLEX TOILET 
London, 

7 ILLUMINATED SIGNS, 8S. 
Mowbray, London. 

27,788. ILLUMINATED SIGNS, 
Mowbray, London. 

27,789. ScyTHE Biapkes, R. B. Sangster, Rogart, Suther- 
landshire, N.B. 

27,79). ToorH BRUsHEs, 

27,791. Puoromerri 
London. 

27,792. TREATING 

London. 

27,793. Explosion Morors, A. E. Canisse, London. 

27,794.. Driving Puiurys or Drums, A. Noél, 
London. 

27,795. Apparatus for Currine Drits, F. E. Whitham, 
London, 

796. Arn Compressor, F, E. Whitham, London. 

27,797. Fo_pinac Boxes, C. L. Watts, London. 

27,798. Stop VaLves, J. em J. Hopkinson and 
Co., Limited, and R. Kilburn, London. 

27,799, GeaRinc for Macninery, W. R. 

London. 

27,800. STEAM ConpEnseRS for Hicu-sprED ENGINES, 
W. R. Smith, London, 

27,801. DRYING Biscuit Boxes, G. 
and Sons, Limited, London. 

27 802. Casu Reatsrers, The National Cash Register 
Company, Limited. — (National Cash Register Com- 
pany, United States.) 

27,803. Cash Recisters, The National Cash Register 
Company, Limited. —(National Cash Register Com- 
pany, United States.) 

27,804. STEERING TuBes of Cycies, J. M. 
London. 

27,805, CENTRAL-VALVE Enaines, A. Lazenby, P. A. 
Low, and Willans and Robinson, Limited, London. 

27,806. PHonoaRapus, R. H. Payne, London. 

7. ARRATING Liquips, W. Roberts, London. 
. Sap-rRons, W. E. Hoyt, London. 
. ATTAC HMENTS for Harness Traces, J. Berkes 
and M. Brief, London. 

27,810. Boseins for WEAV 1nG, A. E., A., and G, Walker, 
London. 

27,811. Prvor and Sipr Bearers, Hoffmann Manufac- 
_turing Company, Limited, and W. B. Mair, London. 

27, 812. Bixprvxes for Books, C. Chivers, London. 

27 ‘813. AUTOMATIC FLUID PRESSURE BRAKE, The West- 
inghouse Brake Company, Limited, and J, W. 
Cloud, London, 


Furniture, A. Robinson, 


Romanoff 
Romanoft, 


M. Somers, 
Archbutt, 
Mrrrors, E, R. 
and F. H. 
-, and F, H. 


Mc wley, 
t., & J., 
8. T., 


Addis, London. 


ie ARATUS, G, Trewby, 


Nasat. Disorpers, R. Schreiber, 


2 8 


Smith, 


Brill and J. Baker 


Hutton, 





B. de Alaugaray, 
Howard, 


27,814. Carpons for Arc Lamps, J. 
London. 

27,815. MIntatuRE CycLe Tracks, H. B. 
London. 

27,816. Lamps for 
London. 

27,817. Sasn Puuteys, E. W. Valentine, London. 

27,818. Arc Lamps, T. Hamilton-Adams, London. 

27,819. Heratine Rarpway Carriages, L. B, Peters, 
_London,. 

9 820. MANUFACTURE of Boots and Suors, E. Lewis, 
London. 

21. Lreringc Jacks, W. 
Walker 


InpicatiIna Numrers, J, Milne, 


J. Lockhart, London. 
WHrets, H. and R, 1, Brancker, 
pool, 
Gas Propucers, L. Wilson, I 
. Packtne for Cyuinpers, C. 8. 
Craggs, and H. Powell, London, 
z, Ex.ectrric Lamp, La Société des 
‘o Shelin, London. 
27,826, Topacco Pipers, G. J. 


andon, 
Drummond, E. 


Accumulateurs 


London. 
H. William- 


B. F. omg 

"827, PROPELLING and STEERING SHIPS, 

son and W, Cochrane, London. 

27,828. Apparatus for DisPLAYING ADVERTISEMENTS, 
A. Preis, London. 

2 PHOTOGRAPHIC Meir, 
London. 

27,830. ELecrric BELL, 
—— 

27,831. PicruRE Post Carps, lL. Meir, 

2 2. APPLIANCES for RECORDING SALES, 
on, London, 

27,833, Lapres’ Hat Pins, J, 


Printing Frame, L. 


F. C. Rentsch and R. Schubert, 
London. 
A. B, Harri- 


Ide, London. 


19th December, 1903. 


27,834. Kitns for Burnina Bricks, F. J. R. Lee, 
Cardiff. 

27,835. PHoroarapuic Apparatus, J. H. H. 
G. Poore, and J. White, London. 

27,836. VAPORISER for INTERNAL COMBUSTION ENGINES, 
J. T. Douglas, Lincoln. 

27,837. Moror Bicycirs, W. 
Wicklow. 

27,838. Sprinac Gaver for Fipre-cutTrine 
J. B. Meeson and A. J. Cockburn, Leeds. 

. Ticket or Carp Honper, M. A. Allen, Epping, 


Duncan, 


Jeffares, Rathdrum, Co. 


MACHINES, 


27,840, ERNAL ComBusTION ENGINES for LAUNCHES, 
J. B. King, Plymouth. 

27,841. FricrionaL Drivine CLurcues, T. ¢ 
ring Mills, near Stockport. 

. TorsIoMETER, A. Denny and C. H. 
pf 

27,843. Partour Game, J. Massey, Warrington. 

27,844. Preventina the Jamina of the Movan.e 
Tonave of TRaMway Points, H. Cooley, Leicester. 

5. ATTACHMENT for PENHOLDERS, C, Morrison, 
Sunderland. 

27,846. Means for TRANSMISSION of Power, L. H. Swain, 
Keighley. 

27,847. CRANK-cASE VALVE for Enatnes of Motor 

Cycies, A. Smith and H. Davis, Birmingham. 

848. Boots and SHors, A. Rose, Birmingham. 

27,849. Nomper Prares for Moror Cans, i, 
Elworchy and G, S. Emmerson, Lee 

27,850. BELT Puuirys, J. 8. Sanditord and T. Shepherd, 
Manchester. 

27,851. Saarr Brarinas, J. 8. Sandiford and T. 
herd, Manchester. 

7,852. Device for Exaisitine Picturss, T. H. Kings- 
” eote, and W. and C. H. Williams, Manchester. 

27,853. SecurntNG Door HANDLES to SPinpies, W. 
Williams and F. H. Collins, Manchester. 

27,854. Operating TRaMWay Point Sxirrers, H. 
Cooley, Leicester. 

5 . C Lips for Tres, C. Fulton, Burnley. 
7'856, Nox-stippina Devick for PNEUMATIC 
oJ. Howard, Aylestone, Leicester. 
7,857. LEVERS for Morors, H. Lewis, 
* Birmingham 
858. ADJUSTABLE SHor Winpow Frxturg, E, 
, Bristol. 

27,859. IMPROVEMENTS in Lamps, R. 
work and A. C. Wells, Manchester. 
860, ApsuSTABLE CRANK, C. 1, Adama, Bath. 

27,861. INCANDESCENT Gas Burners, G. G. Mander, 
Bradford. 

27 . Buinp Corps, A. Clarke, Birmingham. 

863. CupoLa Furnaces, R. Marriott, Manchester, 
Sd. Cycies, F. C. Hurn, Dursley. 
. ELectrican INpicaTor, D, Wells, Leith. 
Swixc Lapper, J, Ross and’ A. Shearer, 
BOW. 

27,867. MECHANICAL 
Birkenhead. 

27,868, PLastic 
head, 

27,869, CONCUSSION 
Manchester, 
27,870. Hank 

London, 

27,871. TIReEs 
Sheffield. 

27,872. CURLING 
Lancaster. 

27 873. ConTINuoTs 

ndon. 
74. ADDING Macurnes, A, Macauley, 
5. Merat. STaMPprnc Presses, H. A. 
fiths, London. 
27,876. MANUFACTURE of AMMONTA, 


», Arnfield, 


Johnson, 


Shep- 


Tires, A. 
Small Heath, 
Thorn- 


Shs. and C, H. Wall- 


Music Surers, W. Thompson, 


Composrrions, W. Thompson, Birken- 


Cueck for Lurrirs, J. Cook, 


-DYEING Macuines, E. Dittmar, 


for VEHICLES, Batty, 


Hats, T. 


Roap 
Robinson, 


Hallet, 


Strive Frit 


Vacvem Brakes, P. 


London. 

and R. H. 
H. C. Woltereck, 
H. H. Palairet, 


Guy-Less TENT, 


and G. A, Hawthorn, 


Boult. — (Mills 


Buttpines, C. A. 
London. 

7,879. PermMoutation Locks, A. J. 
Novelty Company, United Statea,) 

27,880. Cusnions, E. Scott-Snell, London. 

27,881. CHi_pDREN’s CarRIAceEs, D. and J. J. Simpson, 
London. 
27,882. JAR 
Dundee. 
27,888. Hay GATHERING 

Birmingham. 

27,884. Rotary 
London. 

27,885. TALKING Macuines, E. 8. Day, London. 

27,886. Free WHEEL Huss, J. Caleott, Coventry. 

27,887. Cuan Sprockers, J. J. H. Sturmey and A. 
Preen, Coventry. 

Toy Sra WATER, A. Gutensohn, London, 
7,889. Soripiryine Liquip Compounns, E. 
London. 

27,890. ADVERTISING 
London. 

27,891. MrasuriING INstruUMENTs, The British Thom- 
son-Houston Company, Limited.—{The General Elee- 
trie Company, United States.) 

27,892. Dynamo E.ecrric Macuines, The British 
Thomson-Houston C ompany, Limited. —(The General 
Electric Company, United States, 

27,893. Execrric Motors, The 
Houston Company. Limited. 
Company, United States.) 

27,894. Dynamo Execrric Macuines, The British 
Thomson-Houston Company, Limited.—{7The General 
Electric Company, United States.) 

27,895. ELECTRIC SYNCHRONISING Devices, The British 
Thomson-Houston Company, Limited.—(The General 
Electric Company, United States.) 

27,896. Frum Pressure, The British Thomson- 
Houston Company, Limited.—(The General Electric 
Company, United States.) 

27,897. Sanpinc Systems, The British Thomson- 
Houston Company, Limited.—(7he General Electric 
Company, United States.) 

27,898. AcTuATING Suarrs, The British Thomson- 
Houston Company, Limited.—(The General Electric 
Company, United States.) 

27,899. Door HanpDLes, A. F. W. Morgan, London. 

27,900. SELECTIVE TELEPHONE Systrms, P. Hardegen, 
London. 


and Bort e Sroprrrine, T. Duncan, 


Macuines, J. Bamford, 


Encink, A. Whale and A. E. Catt, 


M. Raetz, 


by Hats, E. L. Oppermann, 


British Thomson- 
{The Geneval Electric 





27,901. Cement for De Uses, A. L. 
London. 

27,902. CarpBoaRD Boxes, Robinson 
Limited, and C. Chapman, London. 

27,9038. Wasuina Macuryes, W. J. Zuill, London, 

27,004. Stopping RatLway VEHICLES, a. Barteliness 
and M. M. Schumacher 2é Greuel, London, 

27,905. Drivina Screws, — Hirsch, — Frank, and R, 
Meitner, London. 

27,906. Postat Envetoprgs, I. G, Saeed London, 

27,907. SHurties in Looms, J. B. 4 + H. Le Mire, 
London. 

27,908, Dust Brn and Srrrer, J. B. Petter, 
London. 

27,009, Fotprna Cuatrs, € 

27,910, Corrine ORANGES, 
London, 

27,911. ManuractuRING Boors and Snors, C. Lewis, 
London, 

27,912. Rim Brakes for Cycies, P. J. Ogle, 

27,9138. Sreapyinc Huis of Surps, J. 
London, 

27,914. Venti.atine Gear for GREENHOUSES, T. Roy. 
don, Cheshunt. 

27,915. Rorary Enoines, H. M. Dailey lain. 

27,916. INTERNAL ComBusTION ENoines, G, J, Eas 
London, 

27,917. Motors, H. Carmont, London. 

27,918, Pipers, J. Blanc, London. 

27,910 MacHInERY for MAKING 
London. 

27,920. INpoor Game, 8S. B. 
Cadogan, London. 

27,921. Execrric Motors, Otis Elevator Company, 
Limited, London, —(Otis Elevator Company 1a 
porated, U nited States.) 

27,922. Carvinc Fork Gvuarps, L. O. Fuller, London, 

27,923. TILTING FuRNAC The Morgan Crucible ( ihe 
‘pany, Limited, and C, W. Speirs, London. 

27,024. Sarety Devicks for ELecrric Rattways, (i, 
Gibbs, London, 

27,925. APPARATUS for SEPARATING GREASE from Sre \ 1, 
J. P. Ranoe and Templer and Ranoe, Limited, 
London. 

3. Mup-auarps for 
London. 

. Sarery Strrrvups, H. H. Heermann, Londo. 

. WaTERPROOFING Bricks, N. Farnham, Lond, 

), CoIN-PREED Mecuanism, J, Allan, London. 

3 ). ScREW PROPELLERS, J. Snowdon, London. 

27,931. Pasting or GLUKING Paper, E. Jagent« 
London, 

27,932. INTERNAL 
London. 

27,933. Makinc Breap, W. P. Thompson.-—(Dew/s 
Dauerbrot-Geallachatt Bertin, iw. bo He, Germany.) 
27,934. CHa.ks for Bintiarp Curs, J. B, Atherton, 
Live rpool. 

27,935. DRYING 

erpool. 

27,936, CLips for 
London, 

27,937. SUSPENDING 
London, 

27,938, Suips, A, Whitney, London. 


Bower, 


and Sons, 


H. J, 


i, = pen, London, 


T. Pink and F. Royce, 


London, 
A. Rowe, 


TiLks, J. Harris, 


Monson and J. If, 


Cyeues, E. W. Taylor, 


Compustion EsNornes, O. Keller 


Apparatus, A, Van Steenkist: 


WEARING Apparel, B, Gunsbowr 


INCANDESCENT Boniks, E, Kramer 


SELECTED AMERICAN PATENTS. 


From the United States Patent-opiice Oficial Garett 
741,683. APPARATUS FOR STRERING Tor- 


GYROSCOPI( 
f Rrooklun, N.Y.—1 i 


PEDOES, F. Leavitt, 
February wth, Loo, 
Claim.—Q1) A gyroscope having a fluid pressure 
reaction motor for spinning it, combined with means 
for controlling the admission of fluid pressure to said 
motor during a predetermined time sufficient to spin 
the gyroscope, said means being adapted to thereupon 
cut off the flow of fluid thereto. (2) A gyroscope com- 
prising « fly-wheel mounted in gimbal rings, having « 





fluid pressure motor for spinning it, combined with 
means for controlling the admission of fluid pressur 
to said motor, and means actuated by the fluid pre-- 
sure for disconnecting said motor upo? the cessation 
of the flow of fluid to said motor. (3) A gyroscop« 
having in combination reaction surfaces, a nozzle for 
directing fluid under pressure against said surfaces for 
spinning the gyroscope, and means for automatically 
withdrawing said nozzle after spinning to leave th: 
gyroscope free, 


742,045. Merinop or Constructine Firerroor Par- 
tTiTions, W. C. Lyon, Hyattaville, Md., and K. Beil: 
Washington, D.C.—Filed July 25th, 1903. 

Claim.—A method of fireproof construction fo 
buildings consisting in forming blocks with tongues 
and grooves, of inserting a powder having a cementing, 





setting nance’ by in the joints between said blocks, of 
interlocking the blocks and applying moisture to the 
faces of the blocks adjacent to the joints, whereby the 
moisture absorbed by the blocks will cause the 
powdered material to set and cement the blocks 


' together, as set forth, 





Jan. &, 1904 


THE ENGINEER 


29 





BRITISH AND FRENCH TRAIN SERVICES 
IN 1903. 
By CHARLES Rous-MArtEN, 

Ix accordance with my practice during several past 
years, | now proceed to review the general character and 
tendency of the principal train services of Britain and 
France during the year just expired. 

On the present occasion it is with great pleasure that 1 
an able to record a distinct advance in the direction 
of progress, and gratifying improvement alike in the 
character and in the tendency of our British train 
cervices. The reproach was justly levelled against our 
railways in the first year of the current century, that 
whereas in 1896 Britain was first in speed, and the rest of 
the world, in comparison, “* nowhere,” in 1901 Britain was 
only a * bad third,” America being easily first, and France 
a good second. Happily that reproach is no longer 
applicable in its full degree. Even yet neither Britain 
nor France is “in it” with that wonderful galaxy of 
American seaside expresses booked at average inclusive 
rates of 68°1 and 66°6 miles an hour from start to stop. 
I refer, of course, to the “ Atlantic City Flyers,” which 
are timed respectively to do 59 miles in 52 min., and 
554 miles in 50 min., the former being done by the great 
Pennsylvania line, the latter by the Philadelphia and 
Reading. The United States railways, indeed, run a large 
nunber of summer expresses at average start-to-stop 
speeds of 60 miles an hour and upward. 

But we have moved ahead materially. It is no longer 
open to dispute whether Britain or France be entitled to 
precedence in respect of express speeds. It is indis- 
putable that England now does beat France and lead 
Europe in respect of highest booked speed on a single 
ran. The North-Eastern’s 43 min. run from Darlington to 
York. the distance being 44} miles, and the average start 
to stop rate 61°7 miles an hour, is distinctly the fastest at 
present booked in Europe. Regrettably, as many people 
think, France's 63°7 miles an hour by the Chemin de Fer 
du Nord (Paris-Amiens, 81} miles in 77 minutes), 61°6 
(\lorcenx- Bordeaux, 67} miles in 66 minutes by the 
Chemin de Fer du Midi), and 61°5 (Paris-Arras, 120 miles 
in 117 minutes, Chemin de Fer du Nord), all have dis- 
appeared. In their place we have as France’s maximum, 
60°8 miles an hour by the new Paris-Lille express on the 
Chemin de Fer du Nord, which is booked to make its 


first stop at Longueau, 79 miles, in 78 minutes. But it 
is not only in single-run maxima that Britain has 


advanced. The number of runs booked at 55 miles an 
hour and upward has been largely augmented, and the 
majority of British railways may justly claim credit fcr 
distinet and substantial progress. 

Taking, now, the chief British railways in their Bradshaw 
order, the Great Western comes first. It comes first also 
in order of merit on the score of the number of runs it 
can show booked at exceptionally high speeds. Its best 





hour from start to stop, three of them exceeding 100 


miles in length, viz. :— 

at 59°9 
at 59°2 
at 58°8 
at 58°1 


1062 miles 
1184 miles 
] 174 miles 
94 miles 


London-Bath 
London-Bristol 
Bristol-London 
London-Chippenham 


or a total distance of 437 miles run at upward of 58 miles 
an hour. Such a thing has never before been seen in 
Britain. It will be observed that the Great Western’s 
mileage at this speed amounts to more than thrice that 
of all the rest of Britain put together, which is only 140, 
viz. :-— 


Caledonian 65 

North-Eastern .. 14} 

Midland 307 
Total 140 


Even if the Bath slip were excluded, the Great Western 
length, done at over 58 miles an hour start to stop, 
remains 280 miles, or nearly twice that of all the other 
railways in the kingdom. Comparisons are invidious, I 
know, but it seems only fair to the Great Western that 
the remarkable enterprise it has displayed during the 
past year should be accentuated with all possible clear- 
ness and effect. 

Specified in detail the novelties consist of :—(1) London 
to Bath in 1h. 47 min.; (2) London to Bristol, 1183 miles 
in 2h.; (3) Bristol to London, 117} miles, vié Badminton, 
in 2h.; (4) London to Chippenham, 94 miles, in 1 h.37 min. ; 
(5) London to Exeter without stop, 193} miles, in 
3h. 30 min., at 10.40 a.m., and (6) at 3 p.m.; (7) Exeter to 
London without stop, 193% miles, in 3 h. 30 min., at 
12.5 p.m.; (8) Exeter to London without stop in 3 h. 
30 min., at 3.40 p.m.; (9) Bristol to London, 118} miles, 
in 2 h. 5 min.; (10) the opening of the Badminton route to 
Bristol and South Wales, which, however, owing to 
settlements of embankments and slips caused by unprece- 
dented rains, cannot be said yet to have attained its 
full capacity for work and speed. This may be looked for 
in 1904. Such developments in a single year are almost, 


|if not quite, without parallel in railway history, and 





reflect high honour upon the able superintendent of tke 
line, Mr. T. I. Allen, whose retirement on December 31st 
was deservedly regretted, and upon the late general 
manager, Sir Joseph Wilkinson, whose death during the 
year was deeply deplored. It may reasonably ke 
anticipated that under the new general manager, Mr. J. 
C. Inglis, and superintendent of the line, Mr. J. Morris, 
who have recently entered into office, the high reputation 
up to which the Great Western Railway has grown under 
their predecessors will not be allowed to retrograde, but, 
on the contrary, will be steadily advanced. 

It seems to be a recognised rule that when a railway 
company possesses what may be termed two “main ’ 


| lines or routes, the accelerations on each route shall be 


is within a very tiny fraction of 60 miles an hour, viz., | 
London to Bath, 106 miles 70 chains, in 107 minutes. | 


This is, in fact, intended to be a “ mile-a-minute” run, 
and practically is so, neither fractions of a minute nor 
smaller fractions of a mile than quarters being shown in 
the time-tables. It would, of course, be possible to give 
the odd chains instead of quarter-miles, but this would be 
mere pedantry of no practical value, as it is only in the 
testing of exact running speeds that the smaller fractional 
readings become necessary. Booked times do not pretend 
to be worked out more precisely than to the even minute, 
except, indeed, a few cases which are merely ebullitions 
of the quiet humour that escapes at times even into 
time-tables, for they are invariably treated as purely 
imaginative and hilarious, the fractions _of minutes 
never being noticed in actual working to table. Thus 


the London-Bath run might fairly have been recorded 
as “107 miles in 107 minutes, speed 60 miles an 
hour,” but I have deemed it preferable to be exact, 


although the point is a purely formal one. Another 
point of form arises, however, out of this Great Western 
best timing. The run is made by slip-coaches, which are 
detached at Bath from the Cornish Express, while it is 
 assing the curved station at a reduced speed of 10 miles 
an hour. Still, it is as genuine a start-to-stop run as any 
other. The passenger who enters one of the slip-coaches 
at Paddington finds himself able to leave it in Bath 
Station 107 minutes after the start from Paddington. 
The same applies to the three Leamington runs by slip- 
coach. All that is clear enough; no sensible objecticn 
can possibly be taken to the inclusion of a start-to-stop 
run by slip-eoach in the listeof*runs booked at any par- 
ticular speed. But the difficulty is that when the 
remainder of the train off which those coaches are slipped 
is booked to convey passengers to the first actual stop at 
a certain speed, that constitutes a distinct run at such 
rate. Yet during an important part of its journey it is 
the same train that is credited with the speed averaged to 
the stop of the slip-coaches. Consequently it is not easy 
to decide whether that slip mileage should in fairness be 
reckoned separately when the full run to stop is done by 
one engine. I admit that my judgment is suspended on 
the question, but as the object of the present article is to 
show what progress has been made in the past year in 
the matter of booked speed and its practical effect as 
evidenced by the time-tables, I deem it advisable to 
present both the run which can be made from London to 
Bath by the slip-coach at 60 miles an hour start to stop, 
and that which can be made from London to Bristol at 
59°2 miles an hour by what was the same train at the 
London start. The same principle applies not only, as I 


hive already said, to the Leamington slip by the 9.30, | 


11.25, and 2.15 Great Western expresses from Paddington 
to Birmingham, but also to the Blisworth slip by the 
9.20 a.m. London and North-Western express from Euston 
to Birmingham. 

Computing the results on this basis, it appears that the 
Great Western has four runs booked at over 58 miles an 


made in alternate years or periods. That has been the 
case alike on the Great Western with its services to 
Exeter, Plymouth, and Cornwall, on the one hand, and 
Birmingham on the other—Binuingham had the improve- 
ments in 1991; Exeter, Plymouth,and Cornwall had them 
in 1903. So with the Midland, the Scottish services were 


| accelerated in 1901, the Manchester in 1902, and to some 


| extent the Scottish again in 1903. 





Similarly the London 
and South-Western, which has one main line going to 
Bournemouth and Weymouth, and another to Salisbury, 
Exeter, and Plymouth. Having previously accelerated 
the former, last year the L.S.W. did the same by the 
latter. I dealt with these in June last when describing 
the inaugural record run from Waterloo to Exeter 
and Plymouth, and need only now remind my readers 
that the outcome was to give Exeter two down trains in 
3h. 15 min. from Waterloo and one up in the same time, 
Plymouth — Devonport Station — also being brought 
within 4h. 44 min. of London. This also gave the 
London and South-Western, for the first time in its 
history, a run booked at over 55 miles an hour, viz., 
Salisbury—London, 83} miles in 91 min. Many other 
improvements were made by Sir Charles Owens and 
Mr. H. Holmes, the general manager and the superinten- 
dent respectively ; but as the scope of my present article 
does not extend beyond such developments as are of 
interest from the engineering viewpoint, I must pass 
these over, however meritorious. The London, Brighton, 
and South Coast, South-Eastern and Chatham, Great 
Eastern, Lancashire and Yorkshire, North British, 
Glasgow and South-Western, and Highland, similarly 
have apparently taken no new departures which come 
within the category mentioned. 

This year so great has been the advance in. railway 
smartness that I have found it necessary to adopt a 
higher standard of speed as a basis. Last year I fixed 
this standard at 54 miles an hour, start to stop.. This 
year I have made my standard 55 miles an hour. — It will 
probably surprise many people to learn that Britain in 1903 
could boast no fewer than thirty-eight runs booked at 
55 miles an hour and upward from start to stop, a most 
creditable show. I do not assert or imply that the runs 
which I shall quote afford the finest specimens of British 
locomotive work. But to appraise the services from this 
standpoint involves very elaborate analysis, which I must 
defer until I deal with the actual performance of those 
time-table promises. At present I am concerned only 
with the time-tables themselves as a touchstone of 
progress. 

The Great Northern once more made several important 
steps forward (1) by reducing the time between London 
and Leeds to 3 h. 35 min. one way, 3h. 30 min. the other 
for the distance of 1853 miles; (2) by establishing a 
non-stopping run of 175} miles, viz., from” Wakefield to | 
London, timed at 55°5 miles an hour; (8) by introducing | 
three separate runs without stop from London to Don- | 
caster, 156 miles, one in 2h. 49 min., or at an average 
speed of 55°4 miles an hour. The London and North 
Western only made two important changes, both in the 
best Irish day services, which were usefully quickened, 
without, however, reaching the level of the Birminghain | 








or Manchester or Liverpool services on the premier line. 
The Midland’s acceleration was in its evening express to 
the Scottish Highlands, that, leaving St. Pancras at 
7.30 pan., which was booked to reach Trent, 120 miles, 
in 2h. 12 min.; Leeds in 3h. 47 min.; and Carlisle, 309 
miles, in exactly 6 hours; enabling Edinburgh to be 
reached by this route—much the longest and immensely 
the hardest of all three—in8 hr. 15 min.; all the improve- 
ment being to the credit of the Midland and none to its 
Scottish ally. A special feature of this fresh departure 
has been its continuance during the winter months. The 
North-Eastern’s chief specialities of the year have been : 
(1) Running the day express—10 a.m. from King’s Cross 
—through from Doncaster to Newcastle without stopping 
at York. The booked speed, however, was not high. 
(2) Smartening the 8.50 a.m. through express from Leeds 
to Scotland—9.35 a.m. from York—so that it ran from 
Leeds to Edinburgh in 4h. 40 min., 3h. 55 min. from 
York. (3) Similarly accelerating the 8 a.m. express from 
Edinburgh to Leeds and Lanes, this giving a run at only 
a small fraction under 55 miles an hour from Edinburgh 
to Newcastle, and one at 56°5 from Darlington to York. 
Mr. Gibb and Mr. Burtt have well maintained the high 
level previously attained by their express services, which 
include, as already mentioned, the fastest run in Europe, 
one booked at the very high start-to-stop rate of 61°7 
miles an hour. 

But. the Great Central has been one of the chief 
progress-makers of the year. The two runs booked 
respectively at 57°8 and 56°5 miles an hour are sufficiently 
remarkable, but the non-stopping run between London 
and Sheffield each way, 164} miles, in the even three 
hours, although falling short of my new standard by a 
minute fraction, has been one of the most striking features 
of the past railway year. Mr. S. Fay, the general 
manager, has transferred to the Great Central the pro- 
gressive keenness which some years ago gave the London 
and South-Western its fast services to and from Bourne- 
mouth; and Mr. Haig-Brown, the superintendent of the 
line, has at last had his chance of displaying his readi- 
ness and desire to advance along the road of progress so 
soon as this should be justified by cireumstances, Ore 
may, perhaps, be warranted in hoping for a 50-minute 
connection between Manchester and the “Sheffield 
Special,” which would give a service of 3 h. 55 min. 
between Manchester and Marylebone, allowing for a 
five-minutes stop at Sheffield. The Caledonian, under 
the energetic guidance of Mr. Millar and Mr. Calthrop, 
has done several good things in its 1903 time-tables. It 
has (1) restored the run at 60°9 miles an hour between 
Forfar and Perth—only in the opposite direction to that 
which was the sensation of 1896; (2) added another at 
59°1 between those stations ; (3) put on a run from Car- 
stairs to Carlisle, 734 miles, over Beattock Summit, in 
80 minutes, viz., at 55°1 miles an hour; (4) re-intro- 
duced two runs without stop from Carlisle to Perth, 
although not specially fast-timed, but over a road very 
severe in parts. 

Here I conclude my list of improvements in the 
British train service of 1903. It may not include every 
run of that class which is merely “ paper"? work. Such 
are of no practical interest. All the timings of which I 
have treated represent work definitely prescribed to be 
regularly performed, and so afford a reasonably trust- 
worthy gauge of the year’s progress. 

Turning now to the French railways, I do not find very 
much to note in the way of advance among such novel- 
ties as are afforded. These include on the Chemin de 
Fer du Nord (1) a very fine new express from Paris to 
Lille, booked to do its first stage out of Paris, viz., to 
Longueau (79 miles), in 78 minutes start to stop, and its 
next of 41 miles to Arras in 42 minutes; (2) a run from 
Paris to Abbeville at 60°1 miles an hour, this being done 
by the Mediterranean express, which now connects with 
the morning mail from Paris for England; (3) a non- 
stopping run from Paris to Arras (120 miles) at 55-8, and 
asimilar one in the opposite direction at 56°2 miles an 
hour, both of these being Lille heavy expresses, and on 
the Ouest some remarkable acceleration between Paris 
and Rouen, the 863 miles being booked to be done in 
94 minutes each way, or at the rate of 55°3 miles an hour 
—quite a new departure on the formerly sluggish 
Western line, which now books its connection with the 
Newhaven-Dieppe service to London at 54 miles an hour 
as compared with our 39 miles an hour on this side of the 
Channel. Similarly the Nord’s service between Paris 
and Calais averages 55°7 miles an hour, as against our 
44°8 between Dover and London. It is to be hoped that 
ere long England may be able at least to attain aii 
equality ‘with France in respect of the speed of the 
services whiéh the two nations conduct jointly. 

However, it is alike gratifying to record, and interest- 
ing to know, that England in 1903 not only could boast 
the fastest: booked start-to-stop run on this side of the 
Atlantic, but also had eleven more runs booked at 55 
miles an hour and upward than France—viz., 38 against 
27. This is a most important advance upon 1902. I 
hope in this New. Year, 1904, we shall at least maintain 
our relative positions. I append some tables which 
explain themselves :— 


Fastest Booked Runs from Start to Stop in 1903. 
J t 
British Railirays. 





Railway. Between. Miles. Min. bay 
North-Eastern . Darlington-York ... 444... 43... 61-7 
Caledonian ... Forfar-Perth ... 325... 33 
Great Western . London-Bath... 106% ... 

Midland ... . Appleby-Carlisle ... ... 303 ... 
Great Central . Woodford-Aylesbury ... 313 ... 
L. and N.-W. ... Willesden-Coventry 883 ... 
Great Northern ... Wakefield-London —... 175% 
L. andS.-W....... Salisbury-London... 834 
Lanes. and Yorks... Manchester-Liverpoc] 368 ... 
| Glasgow and S.-W... Carlisle-Kilmarnock 913 
Great Eastern Trowse-Ipswich 454 

L. and S.C. London (Victoria) - 


Brighton... D1 
Edinburgh (Haymarket)- 
Glasgow (Cowlairs) 


North British. 
Li} 





THE ENGINEER 


JAN. 8, 1904 





Fastest Booked Runs from Start to Stop in 1903. 
French Railways. 
Between, Speed 
m.p.b 
60-8 
58-1 


Miles, 
79 
697 
Soy 


Railway. 

Nord 
Orleans 
Ouest 
P.L.M. 
Est 
Midi 

The South-Eastern and Chatham, Highland, Cambrian, 
Furness and North of Scotland lines in Britain, and the 


Min. 
Paris-Longueau 8 
Orleans-Tours 
Paris-Rouen 
Valence-Avignon 
Paris-Epernay 
Dax- Bordeaux 


4 
ad 
SS 


92 


Etat Railway of France, do not appear to have any runs | : ; u J 
booked at an average speed of 50 miles an hour or | throttling on the induction, manufacturers have obtained 
| results in the way of flexibility that a couple of years ago 


upward from start to stop. 
The following runs were booked at average start-to- 
stop speeds of 55 miles an hour and upward on British 
and French railways in 1903. 
British 
Stations 


Darlington- York 
Forfar-Perth 
London-Bath 
Appleby-Carlisle ... 
London- Bristol 
Forfar-Perth 
Bristol-London 

. London-Chippenham 
London-Bath... - 
Woodford-Aylesbury 
Willesden-Coventry 
London-Bristol 
Bristol-London 
Perth-Stirling 
Lockerbie-Carlisle 
Darlington- York 
London-Leamington 
London- Leamington 
London-Leamington 
Lichfield-London . 
Perth-Aberdeen 
Waketield-London 
London-Doncaster 
Willesdon-Blisworth 
Hitchin-Huntingdon 
Peterborough-Finsbury 

Park : 

London-Exeter 
London-Exeter 
Exeter-London 
Exeter-London 
London-Birmingham 
London- Birmingham 
London-Birmingham 
Birmingham-London 
London-Stafford ... 
London-Peterborough 
Salisbury-London 
Carstairs-Carlisle . 


French. 


Stations. 


. Speed 
Min. “E 
m.p.h. 
43... O17 
32 ... 60-9 
107 59-9 
31 
120 
22 
oe 


. 120 


Railway. 


North-Eastern 
Caledonian 
Great Western 
Midland 

Great Western 
Caledonian 
Great Western 
Great Western 
Great Western 
Great Central 
L. and N.-W. 
Great Western 
Great Western 
Caledonian 
Caledonian 
North-Eastern 
Great Western 
Great Western 
Great Western 
L. and N.-W. 
Caledonian 
Great Northern 
Great Northern 
L. and N.-W. 
Great Northern 
Great Northern 


59-2 
59.1 
. 58-7 


Great Western 
Great Western 
Great Western 
Great Western 
Great Western 
Great Western 
Great Western 
Great Western 
L. and N.-W. 
Great Northern 
L. and 8.-W... 
Caledonian 


Rieke FSS H2! 


u 
errr ne 


ee a 


Railway. Min, Speed 
Nord 
Ne ora 
Nord 
Ne ord 
Nord 
Orleans 
Nord 
Nord 
Nord 
Nx ord 
N« ord 
Ne ord 
Orleans 
Orleans 
Nord 
Ne ord 
Nord 
Nord 
Ne ord 
Nord 
Nord 
Nord 
Nord 
Ouest 
Ouest 
Orleans 
Orleans 
Nord 


$8 x2 
109 
98 


12. 


Paris-Longueau 
Paris- Abbeville 
Paris-St. Quentin 
Longueau- Arras 
Arras-Longueau 
Orleans-Tours 
Paris-Abbeville 
Abbeville-Paris 
Tergnier-Compiégne 
Longueau-Paris 
Paris-Amiens 
Paris- Abbeville 
Angouléme-Bordeaux 
Poitiers-Angouléme 
Compiégne-Paris 
Paris-Longueau 
Arras-Paris 
Boulogne-Amiens 

. Abbeville-Boulogne 
Boulogne- Abbeville 
Amiens-Calais Ville 
Busigny-St. Quentin 
Paris-Arras 
Paris-Rouen . 
Rouen-Paris ... 

... Tours-Poitiers 

. Orleans-Tours 
Aulnoye-Busigny .. 


60.1 
58-6 
58-6 


68 ... 
76... 


24... 55-0 


formed :— 


Miles. Speed 


1934 


192} 


Railway. Stations, Min. 


London-Exeter . . 5D 

London-Liverpoo! (Edge 
Hill) 

Wakeftield-London 
London-Sheffield ... 

. Carlisle-Perth oe : 
London-North Walsham 
Edinburgh-Newcastle 

ee Nottingham-London 

L. and 8.-W. London-Bournemouth... 107? ... 


No runs shorter than 100 miles without stop are 
reckoned as “long runs,” nor in the speed tables is any 


Great Western 
L. and N.-W. 


50 tees 
. 1642... 
150} 
Eee 
1244 
1233 . 


Great Northern 
Great Central 
Caledonian 
Great Eastern 
North-Eastern 
Midland 


start-to-stop run slower than 50 miles an hour regarded | 
| oil cushion, which is intended to give a perfectly steady 


as “ express.” 





THE INstTITUTION OF MECHANICAL ENGINEERS: SUMMER MEET- 
ING, 1904.—The usual summer meeting this year will not be held, 
and the usual May conversazione will be postponed ; but instead, 
as already announced, there will be a spring meeting in Chicago, 


| 


| 


MOTOR CARS IN PARIS. 
No, fil.* 


THovuGH the carburetter plays such an important part 


| in the flexibility and economy of the internal combustion 


engine, it is only within the last twelvemonth that it has 
been receiving any serious attention. The necessity of 


| employing some devices for automatically regulating the 
| quality of the gas first made itself felt when manufac- 


| possibility ° 


turers began to throttle their engines instead of governing 
on the exhaust. By using suitable carburetters, and 


would have been regarded as almost beyond the range of 
Consequently, attention is now being devoted 


| principally to the devising of automatic carburetters, 
| which will ensure an absolutely uniform quality of gas 


| mixture, whatever may be the speed of the engine. 


It is, 


| however, far from easy to invent a carburetter of this 


59.5 | 
| 


type which will give entirely satisfactory results. The 
drawback to many of them is that they are of complicated 
design, and offer a resistance to the admission of gas, and 
for this reason some of the most promising inventions 
have failed to give general satisfaction. An interesting 


| new carburetter has been brought out by Brouhot et 
| Cie., of Vierzon (Cher), in which all these objections 


. | seem 


>| much more than a hundred revolutions a minute. 


to have been overcome—at least so far as could 
be judged from the running of the Brouhot engines in 
the section devoted to machinery in motion at the Paris 
show. The speed of these motors was dropped to not 
The 
efficiency of. this carburetter seems to lie in the perfect 


|imixture of the petrol and air, and it tends to show, 
| indeed, that the thoroughness of the mixture is of equal, 
| if not of more, importance than the absolute adjustment 


of air to the quantity of carburant drawn into the mixing 
chamber. In this device a vertical cylindrical chamber 


| connnunicating with the constant level chamber contains 


a disc fitting into the bottom and carrying a feathered 


| spindle, the triangular feathers being set spirally, so that 
| the petrol, as it sprays through 
| the nozzle, is givena long, wind- 
| ing course alternately above and 


m.p.h. | 
60-8 | 


52-4 | 


| bustion at high speeds; but, at 


| vantage in increasing the charge 


| below the feathers, until it enters 
| one end of a longivudinal cham- 


ber. At the other end there is 


| the usual thumb-screw for ad- 
} justing 


the admission of air 
according to the density of the 
atmosphere, and the air passes 


| through a dise with a large num- 


ber of holes, so that it is broken 
up in a number of currents, 
which, on meeting with the finely 
pulverised petrol, immediately 
enters into combination as a per- 
fectly homogeneous gas. The 
induction pipe is jacketed with 


before said, the original form of Panhard gear has 
outlived nearly all the new inventions which have 
‘aimed at superseding it, but there are still 
few that hold their own, notably those in which 
the wheels are put in mesh sideways. At one 
time it looked as if the method of keeping the wheels 
in mesh and keying the loose wheels would have a good 
deal of vogue, but it is found that the projections on the 
sliding shaft wear almost as much as the spur wheels 
themselves. The use of ball bearings on the gear shafts 
is becoming general. It is recognised that under norms! 
working a properly lubricated plain bearing offers 110 
more friction than ball bearings, owing to the absence of 
metallic contact through the interposition of a thin filin 
of oil; but in the motor car it is not always possible to 
secure these conditions, for not only is it difficult to 
obtain a perfect lubrication—in the sense that only just 
enough lubricant is introduced into the bearings, and no 
more — but the constantly varying thrusts and cro 

strains will cause the shafts to seize if there be a 
deficiency of oil. There is, of course, the objection that « 
broken ball may cause disaster. But the makers aftiris 
that they have never known a case of a ball flying. In 
frames there is an extensive employment of pressed stec! 
but it has not come into such general use as might have 
been expected a twelvemonth ago in view of the clain 
that were put forward in favour of this system of fran 
construction. For large vehicles with a long wheel bas; 
it certainly seems to have a superiority, owing to thi 
C section of the pressed steel frame giving it a great 
resistance to crushing strains, but for the light carriage 

good many firms are returning to the flitch plated wood 
frame. The principal reason why the pressed steel fran 
is so largely employed is the fact that its manufactur 
has become an important branch of industry. Nearly all 
the great metallurgical concerns in France have laid dowi: 
special and costly plants for the production of pressed 
steel frames. The results obtained by firms like Arbel, «{ 
Douai, are remarkable. For the Darracq cars they ar 
turning out frames with the engine bed in one piece, th’s 
being done by first of all cutting out a rectangular 


ee 





























the exhaust, which can be regu- 
lated as required; but in the 
Brouhot engines running at the 
show the intake pipe was not 
jacketed at all, and the tem- 
perature was so low that the 
moisture of the atimosphere froze 
on the outside. It is generally 
held that the gas should be fairly 
warm to secure complete com- 





the same time, there is an ad- 





by admitting a cool gas, which 
also has the merit of preventing 
the cylinder walls from reaching 








}an unduly high temperature, 


subject to the temperature of 


| the gas not being so low as to 


lengthen the time of combustion. 
It is quite possible that with the more efficient systems 


The following were the longest runs booked to be made | Of ignition employed, the difficulties resulting from the 


without stop on the respective British lines specified; | 
also the speeds at which these were timed to be per- | 


employment of a cool gas may be overcome. 

The carburetter of Grégoire et Cie., 55, Boulevard 
Deveaux, Poissy (S. and O.), is of the true automatic 
type, in that the proportion of spirit to air is always 


m.p.h. | the same, whatever may be the speed of the engine. The 
5.4 | Spirit passes from the float chamber a, 


1, by the pipe 
This valve is 


F3g. 


c, to the small chamber below the valve e. 


| governed by the engine, which gives it a variable lift, 
| thus allowing of more or less petrol passing between the 


| valve 


and its seat r. At the same time the suction 


| which draws up the spirit in sufficient quantity for the 


} cone g. 


speed at which the engine is running also raises the 
This normally fits down on the petrol valve, 


when no air can pass up underneath. It is kept down by 


| a spring. and the upper valve stem terminates in a piston 


moving in a cylinder filled with oil, with communication 
above and below by a small canal. This constitutes an 


| motion to the cone, that otherwise would vibrate verti- 


| cally under the influence of the suctional strokes. 


As the 


| admission of spirit is governed by the engine, so the cone 


is raised proportionately by the suction stroke, and thus 


| the exact quantities of air and spirit pass through the 


| apertures o when they become thoroughly mixed. 


in conjunction with the American Society of Mechanical Engineers, | 


during the last week in May, to be followed by a joint visit to the 
St. Louis Exhibition. The American Society of Mechanical 
Engineers proposes to put every facility within the reach of the 
members of this Institution, during theirstay in America, for carry- 
ing out their individual personal preferences in the matter of visits 


The 
gas is throttled on the intake 7. In the new Peugeot 
carburetter the air admission is regulated by a piston, 


| which covers more or less the air ports as the gas is 
| throttled, the piston being actuated by a cam and tappet 


to manufacturing establishments and engineering works, and it is | 


suggested that these visits might be made before the meeting in 
Chicago. Professor Hutton, the secretary of the American Society, 
calls attention to the fact that ladies attend their gatherings in 
considerable numbers, and that it is hoped that the members of 
this Institution will be accompanied by their ladies. Arrangements 
are being made with a view to special accommodation of the party, 
and full particulars will be sent as soon as possible to all members 


who have expressed or may yet express their intention of joining. 


connected with the throttle gear. 

There is little to be said about the construction of the 
transmission gears, which have undergone no alteration 
during the past twelvemonth, and improvement has been 
solely in the direction of a more perfect cutting of gear 
wheels. Nickel steel is invariably used, and the wheels 
and shafts are often cut out of the solid. As we have 





* No. IL. appeared Janyary Ist. 
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Fig. 1—GREGOIRE CARBURETTER 


piece in the centre of the plate for the crank chamber 
and gear box, and then pressing out the sides and turning 


up the ends to be welded to the cross braces. Except for 
the cross pieces the frame has, therefore, no joints, and it 
can be imagined that this method of construction gives an 
exceptionally stiff frame. The comparatively high cost 
of pressed steel frames is due to the expensive plant 
employed for their manufacture, but the number turned 
out is so considerable that the motor car maker has a great 
advantage in using them, and it is on account of this, 
more perhaps than anything else, that the pressed steel 
| frame is likely to remain in vogue. Moreover, it is by no 
means necessary for automobile manufacturers to go to 
the steel firms for their frames. They can be turned out 
by anyone without laying down a costly plant. This is 
done by one French maker, who is manufacturing pressed 
steel frames at a much lower cost than can possibly be 
done by the firms who make a speciality of them, but we 
are not at liberty to divulge his method of construction. 
This specialising of the industry by engineering firms who 
supply frames, gears, shafts, axles, and other parts to 
automobile manufacturers, is one of the reasons why such 
a considerable number of new makers are taking up the 
construction of motor cars. There are very few manu- 
facturers who build their chassis throughout. Even the 
leading firms find that they have no interest in making 
their gearshafts, when they can buy them under satis- 
factory conditions from engineering concerns who have a 
| high reputation for this class of work. It is, therefore, 
open to any maker to buy his parts and assemble them 
but in the large factories, the boring of cylinders, the 
cutting of gears, and the turning and machining are all 
carried out, and it is here that they have a superiority in 
| the fitting of their cars. Nothing requires more accuracy 
and care in machining and fitting than the mechanism of 
a motor vehicle. The cars may be turned out by the 
hundred to identical patterns, but each requires the nicest 
‘adjustment. It is the time taken by highly skilled labour 
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in fitting and adjusting a vehicle that adds so largely to its 
cost, and makes all the difference between a high-class 
car and one in which the parts are purchased wholesale and 
are merely assembled together. By this latter process it is 
easy enough to produce cheap vehicles, and many 
thousands of them are being turned out in France, but 
they cannot possibly give the same satisfaction as cars 
that embody the skill of experienced workmen. The 
putting on the market of a huge mass of cheap and un- 
suitable vehicles is one of the evils the industry has to 
cuard against. At the same time there is no reason why 
vehicles, intended. to fulfil limited requirements, should 
not be cheap as well as efficient. With the resources at 
his command a conscientious maker can very well supply 
vehicles to meet the demand for a light and low-priced 
car that will give satisfaction. 

In the suspension of cars there is a decided improve- 
iment in the way of fitting longer and larger springs, but 
a limit to the relative movements between the frame and 
the road wheels is fixed by the driving connection 
between the engine and the live axle, or between the 
chain wheels on the countershaft and the driving wheels. 


All sorts of devices have been tried in the past to provide | 


a reaction to the vertical movements of the wheels due to 
road shocks, but none of them seem to have proved 
altogether efficient in keeping the wheels in constant 
contact with the road. A new and ingenious method of 
minimising road shocks is seen on the Brouhot car. 
This takes the form of a band passing loosely round a 
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| remarkable variety of carriage types at the Paris show 
| for town use. It would be well, however, if carriage 
builders were to turn their attention more to the touring 
vehicle, and design a car suitable for all seasons and all 
weathers. In the way of carriage work the most striking 
novelty was the six-wheeled car of M. Janvier—see 
page 598, last volume. In this vehicle the four front 
wheels form a rigid rectangular plane, but their vertical 
movements are independent of each other. The side 


| 
| 
| 





members of the steering frame are formed of light girders 
connected centrally underneath the members of the main 
frame by joints which give longitudinal movements with- 
out any lateral play whatever. The ends of these light 
girders are joined by loosely-connected cross pieces, and 
| all four wheels are joined by the steering connections to 
| give the required steering angle. As all four wheels are 
| free to move vertically independently of each other, it 
| is evident that however uneven may be the road, they are 
| 


always in contact, except so far, of course, as concerns 
| the jolting of the wheels on a rough surface. Practically, 
| there are always four points of contact with the road | 
under the fore part of the car. In the ordinary four- 
wheeled vehicle the tangential momentum when turning | 
sharp corners, or when suddenly braking, exerts side | 
strains which are nearly parallel to the front axle, and | 
consequently the contacts of the road wheels, with their 
| pneumatic tires, can offer very little resistance, with the 
result that the car has a tendency to turn right round or 
even upset. With the four steering wheels we get not 




















jointed line of shafting. The vehicle is of light construc- 
tion, weighing not much more than a ton in running 
order. It has a four-cylinder vertical engine of 60 horse- 
power, and having no load to haul, there is no necessity 
for a big load to ensure road adhesion for its own pro- 
pulsion. The motor vehicle can therefore be fitted with 
pneumatic tires. There are two sets of gearing on the 
leading car—one of them a shaft to the live axle, and 
another a shaft which can be extended through the line 
of wagons. Each wagon is built with a frame extending 
behind in a cradle to support the shafting. On each 
wagon there are four bearings—one fore-and-aft for the 
main shaft, and two others on the propeller shaft, which 
takes the power by bevel gear from the over shaft to the 
live axle. There are also four universal jointed shafts to 
each wagon. One of the claims made in favour of this 


| road train is that the leading vehicle need weigh no more 


than an ordinary motor car, and it therefore overcomes 
the objection to the use of heavy tractors on the ground 
that they deteriorate the roads. It is, moreover, urged 
that as the load is evenly distributed over all the driving 


| wheels, there is no necessity for a heavy tare weight to 


secure sufficient road friction, and that with this method 
of propulsion heavy loads can be transported at much 


| higher speeds than are possible with the ordinary tractor. 


In fact, the power vehicle has been designed to travel up 


| to about 80 miles an hour with ten wagons. Un- 


fortunately, it is difficult to imagine how such a system 
can give good practical results. Supposing the train 
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drum on each end of the back axle just inside the frame. 
The band is carried on a steel cable, one end of which is 
secured to the frame and the other to a spiral spring, to 
which the required tension is given by a steel cable 
passing round a ratchet wheel. It will thus be seen that 
when the road wheel has a tendency to jump it is met by 
resistance in the band round the drum, so that if the 
tension of the steel cable is properly calculated the 
wheels ought to scarcely leave the road at all. Some 
practical device of this sort is obviously of great value in 
a motor car, since a considerable amount of power is lost 
through the jumping of wheels on uneven roads, and if 
the wheels can be kept in constant contact it will not only 
economise power, but will minimise the jolting of the 
vehicle itself. 

The use of pressed steel frames has allowed of cars 
being built with a much longer wheel base than formerly, 
and it is now usual to make them in two sizes, a short 
frame for the ordinary tonneau body and a long frame- 
about 14ft. in length—to permit of the fitting of a much 
greater variety of carriage bodies with side entrances. 
Though there may be an objection to abnormally long 
wheel bases on account of the difficulty in steering round 
sharp corners, the new types of cars are distinctly an 
improvement on the old. The carriage builders have long 
complained that their scope was limited by the size of 
the framés, which permitted of nothing being fitted but 
the classic tonneau and limousine; they have now 
apparently obtained satisfaction, for there was quite a 























Fig. 2—-TRAILING CAR OF RENARD ROAD TRAIN 


only double the parallel resistance, such as it is; but, 
what is of still more importance, there is a diagonal 
resistance which nearly meets the tangential momentum. 
There is, therefore, an equilibrium of forces, and the back 
wheels are bound to follow in the track of the steering 
wheels. Tests with models are not always satisfactory, 
but, nevertheless, M. Janvier appeared to make out a 
very good case for his system by running models of a six- 
wheeled and a four-wheeled car on a circular track, when 
the latter invariably skidded and upset at high speeds, 
while the six-wheeled vehicle showed a remarkable 
stability. Anything which seems to complicate the 
automobile is naturally viewed with distrust. It is 
urged that as pneumatic tires are such a costly item in 
the upkeep of a car, the automobilist will not be disposed 
to have three pairs when two are sufficient. But M. 
Janvier argues that as the load is distributed over the six 
wheels, the load on each is smaller than when four are 
used, with the result that the tires last much longer. 

One of the novelties of the Paris show was the “ road 
train” of Colonel Renard, late director of the military 
balloon station at Chalais-Meudon. An ‘account of this 
system of propelling a number of vehicles should have 
properly been included in the article we propose devoting 
to industrial cars, but as somuch publicity has been given 
to trials of the Renard train, which were carried out in Paris 
last week, it may be advisable to deal with it here. The 
power vehicle does not haul the load behind, but dis- 
tributes tha power to a number of wagons by means of a 
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to be composed of ten wagons, the shafting will 
have forty bearings and twenty gears, irrespective of 
those on the motor vehicle; and considering how 
much power is absorbed in transmission in one car, it 
may be supposed that nothing would be left by the 
time it got anywhere near to the tail end of the train. 
During the trials in Paris only five wagons were used, 
carrying passengers who certainly did not represent a 
fullload. With a 60 horse-power engine there is nothing 
surprising in five vehicles being propelled by this system 
on the wood and asphalt pavements of a city,and it would 
be better if the system were put to a practical test, with 
full loads on all sorts of roads and gradients, before our 
French neighbours make so much of this alleged 
triumphant success which is to effect a “revolution” in 
heavy road transport. It is claimed that the method of 
continuous propulsion gives an absolutely correct turning 
in the sense that all the vehicles follow absolutely in the 
track of each other. We do not see how it is necessary to 
employ a wasteful system of transmission for this pur- 
pose. Two years ago we followed a Turgan steam tractcr 
hauling ten artillery wagons from Paris to Nice,a distance 
of 800 miles. There was never any difficulty in the wagons 
turning corners, and they always followed in the track cf 
the leading vehicle. The success or failure of the Renard 
road train can only depend upon the economy or other- 
wise of the transmission. An elevation and plan of ore 
of the trailing wagons is given in Fig. 2. The dispositicn 
of the gearing will be understood without difficulty. 








DUPLEX VALVE GEAR, LONDON 

NORTH-WESTERN RAILWAY. 

WE referred last week to a new type of duplex valve gear 

being tested on the London and North-Western Railway. 
This gear we now illustrate. 

It will be remembered that Mr. De Glehn attributes muc 


AND 


of the remarkable success of his locomotives to the fact that 


the valve gear is duplex. That is to say, the point of cut-o 


can be varied at will in each cylinder independently of the 


other. Mr. Whale has fitted a Webb four-cylinder compoun 
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Mr. Whale has courteously placed at our disposal particu- 
lars of experiments carried out with most satisfactory results 
with the altered engine. The indicator diagrams, page 33, and 
the sections of the road explain themselves. The experiments 
were carried out between Crewe and Stafford, with a train of 
new coaches, weighing, exclusive of engine and tender, 372 


JAN. 8, 1904 


sectoectnaeertigie 





CEBU HARBOUR, 


Tue Consulting Engineer to the Government of the 
Philippine Islands, at Manilla, will receive tenders until 


hj} tons. The first two trips, viz., from Crewe to Stafford, an 
Stafford to Crewe, were made with the engine working i 
ff 
tion was made, t.e., the high and low-pressure 


were all notched up simultaneously, and the 





d 


rom 


HPReversing Shaft 
k : yr Cenere Line of Engine 

dap 
lead 








<I) fL. PReversing Shaft Trove 











Position of 
HPCylinder 








Link betweenReversing 
Shaft & Discs 
HP Reversing Dises 


lL PReversing Rod 


exactly the same manner as it worked before the altera- 
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February Ist, 1904, for the improvement of the port cf 
Cebu. The work will include the construction of a bulk- 
head and concrete wall about 2600ft. long, the dredg- 
ing of the channel adjacent to the bulkhead, and the 
filling in of the land behind. For this werk the sum of 
£70,000 is appropriated. A line of piles, 7ft. centres, will 
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with 7ft. drivers of the Alfred the Great class on the sahie 
principle. 

A; will be seen, there is only one reversing serew, which 
actuates both the high and low-pressure reversing shafts, 
either together or independently of each other. On refer- 
cnce to the illustration, it will be seen that the high 
and low-pressure reversing rods are coupled to a short beam 
pivoted on a central pin which connects it to the main screw 
operated by the large hand wheel. To each end of the beam 
is attached a short rod, which slides in a recess in the bracket 
casting, and this rod can be locked in any position by means 
of a small hand wheel and screw. The result of this is that 
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ENGINE FITTED WITH WHALE'’S VALVE GEAR 


valve was only partially open. The indicator diagrams 
taken during these trips are Nos. 1 and 2. On the third 
and fourth trips the engine was worked as allowed by 
the alterations, namely, with the high-pressure cylinders 
notched up as required, the low pressure remaining in 
full gear, and the regulator valve full open. Indicator 
diagrams were taken at the same points as in the former 
trips, and these are Nos. 2 and 9. The results of the 
experiments, and the subsequent running of the en- 
gire with some express trains, have shown that the altera- 
tion has been a distinct gain, both as regards hauling power, 
speed, and adaptability of the valve gear to the varying 


first be driven, with walling timbers on the land side, and a 
row of din. sheet piling against the walling. A trench 8ft. 
wide will then be dredged and filled with gravel. Parallel to 
the timber bulkhead wall will be four rows of piles, 3ft. 
centres, sawn off at a given elevation and covered with a 
grillage of timbers 10in. by 10in., secured to the piles by 
drift bolts, and to each other by trenails. The spaces in and 
below the grillage will be filled with concrete. On this 
foundation will be the concrete pier wall, built up of concrete 
blocks. 

The concrete will have the surface floated with Port- 
land cement mortar, and will have grooves in each side, 
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Note: Four experimental trips were made onthe same day between Crewe and Stafford with the Train as 
the engine was worked in exactly the same manner as before the alterations were made to the valve gear.ie. the Low pressure valves being notched up simultaneously with the High pressure and the 
Regulator valve being only partially opened In the Third & fourth trips the E! ngine was worked with the valve gear as altered ie the Low pressure valves being in full gear, and the High pressure 
Fe valves notched up indeperdently of the Low as reguired, -— The Regulator being Full open 
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after the engine has started with the high and low-pressure | 
reversing shafts in full forward gear, the end of the short 
beam which carries the low-pressure rod can be locked in that 
position by means of the small hand wheel and screw and by 
revolving the large hand wheel and screw the other end of 
the beam, to which is attached the high-pressure rod, can be 
moved back, and thereby the travel of the valve in the high- 
pressure cylinder is varied, whilst the low-pre sure valve is 
working at its full travel. Studs fixed in the. locking bars 
engage in slots in the bracket casting, and by this means the 
maximum angle required for each reversing shaft is deter- 
Irinec, 


SPEED AND PROFILE CURVES—STAFFORD TO CREWE 


running conditions, and that the double valve gear is not a 
vain complication. 





A party of Glasgow marine engineers, who some 
months ago arranged with the Japanese Government to join the 
Japanese navy in the event of emergency, received official intima- 
tion. on Saturday to at once start for the Far East. The party 
which numbers twelve, have left Liverpool, and, travelling over- | 
land, are timed to arrive at Yokohama on February 8th. The men | 
are leaving on an official communication received from the | 
Japanese Government. 


| furnished to the contractor. 


| as Well as a lewis hole near the centre of gravity of the block. 


The blocks will be set by divers to get them in proper position, 
and the dovetail grooves will then be filled with concrete. 
At the face of the wall will be a revetment or rip-rap of coral 
rock, in pieces 501b. to 4001b. in weight, laid by divers. 
Between the concrete wall and the bulkhead will be a filling 
of gravel and coral rock. The Portland cement will be 
The concrete will be composed 
of 95 lb. of cement to 23 cubic feet of sand and 6 cubic feet of 
stone or gravel. The piles will be of Oregon fir and native 
‘‘dungon.’’ There will be 24,600 cubic yards of concrete, 
39,320 yards of filling, and 200,000 yards of dredging. 
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THE DESIGN OF STEAM TURBINE DISCS, 

. By FRANK Foster, B.Sc. 

* THE increased use of steam turbines makes it desirable 
to be able to design a wheel or disc capable of a very high 
speed of rotation. The method of procedure is necessarily 
mathematical, and has, so far as I am aware, not before 
been published. The importance of the subject justifies, 
however, the imposition on the reader of some little 
mathematics. The results are, of course, in no way 
peculiar to steam turbine discs. 

In order to prevent misunderstanding [ shall use 
the ordinary units of force—pounds or grammes. All 
dimensions, unless otherwise stated, to be in feet or 
centimetres, according to the unit of force, feet being used 
with pounds, centimetres with grammes. Thus, stresses 
will be in pounds per square foot. 

The stresses which the metal of the dise is called upon 
t» withstand are almost wholly those due to centrifugal 
effort, the effect of the turning moment being of no con- 
sequence. The centrifugal effort may be divided into two 
portions. Firstly, we have that due to the buckets and 
attachments on the wheel rim, which, being entirely 
non-self-supporting, constitutes an external load; and, 
secondly, we have the centrifugal force due to the disc 
proper. These forces are balanced by the stresses set up 
in the disc, there being two sets of stresses : 

(1) A radially acting tension (p), and 

(2) A tangentially acting tension (f). 

If the dise is very thick there will be a stress in the 
direction of the shaft, but as this only occurs where the 
other stresses are to be purposely made small, we may 
neglect its effects. 

The only rational way to design such a dise is to settle 
first on the distribution of the stresses, and then design 
the dise so as to have these stresses induced in it at the 
given speed. 

We shall use the following symbols :— 

y = the acceleration of a falling body (82°2ft. per 
second per second or 981 em. per second per second). 

* = the radius at any point. 

1 = the radial displacement due to stress (at this 
point). 

6b = the thickness of the disc (at this point). 

"= the tangential stress. 

= the radial stress. 


(Ib. 


as « Poisson's ratio *288 (roughly). 
o 7 
= the density of the dise 
graunnes per cubié centimetre). 
¢ = the base of the Naperian logarithins = 2°718, 

K = the modulus of direct elasticity. 

Cc, the centrifugal external loading due to the 
buckets and attachments for a length of dise periphery 
equal to the radius, and hence subtending 57°3- degrees 
at the centre. 

@ = the angular velocity = 

6° 285. 

Let the suffixes 0, 2, and 1 refer to the centre. internal 
radins (when the disc has a central hole in it), and 
external radius respectively. 


per cubic foot or 


revolutions per second 


Then, remembering that each stress will produce a 
corresponding strain, and superposing these strains, we 
have — 

; : ; 2ru 
Tangential stra = eA sae 
unr 
’ ‘ d “ 
Radial strain : 
d r 
Hence— 

Ku : 
-=f—mp..-se«s 
= 

(du : 

E( ") =p- mf. . 

dr 
Combining equations (1) and (2), we get- 


E a“ d “) 
era ae 
a BE mia d ") 
p= = 3(> +S, ee 


Now consider the stresses acting on an clementary 


(2) 


(3) 


f= 


(4) 


layer of the disc (Fig. 1). Resolving along the radius, we 
have— 


(p +p) (ry +8r) (6 + 8d) +50 rpwrdr = pbr+ fbir. 
qj 


Simplified, this is— 
pbrt+ pbhirt prbb4+ rbbp+ewrbsr = pbhr+fbér, 
g 
Thercfore— 
Sipbr) + Pwtrbbr = fbér. 
g 
We may write this— 
fb wm UPON 4 P24 : : 
dr g 
If we know b in terms of r we may, by inserting the 
valucs of fand p given by equations (3) and (4 d:duce 


(5) 








du 
dy 


u : : 
the values of — and from which we can find the 


’ 

values of f and p. 

We shall, however, here confine ourselves to designing 
a dise for given stresses. 

Now the total centrifugal force acting per radian at 
any radius is*— 

P= for wrPdr +, (6) 
g 
but—- 
k= / fo dr+pbr. 


Hence at the outer radius, where | fbdr 


/ be wird r, we have 
| 


C, = —~y hy " 
Therefore 
ts. ee eee 
bor 
vt 
Solid dise.—First, we will deal with a dise without a 
hole in the centre. Such dises will withstand higher 
speeds than those with a central hole. 
For simplicity in our calcula ions we shall denote- 
— ne 
1 : | 
1D) 
Assume that fn = 
k and / being constants. 
Then from equation (3) we have 
Ti ou 
de + = ¢(k+ lr). 
dr \ 
The integrating factor for this equation is 7? , hence 


” nv, 


y+lr 


d (ure) 3 


ackre+talr’ ' 
dr 


okr?*! 
e+1 * 
(No additive constant necessary, 
r = 0); hence we have— 
rou ok 
| r o+1 
jas: ok 2elr 
dr ¢- a + 2 
Substituting these values in equation (4) we get 


+1 
tir (ites = 


2 
Substituting these values in equation (5) we get 


k6 + lor = kb + ky ee 4 2qbr4 a( 
dr 


ater? 
¢+2 


since u 


ure = 


is = © for 


lr 
+2 


dice 
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pn - tar. (0) 


o -+ 


dh 
aa 


db iy 


to 
dr 


7 ° . ° ‘ 4 
This is of the form d 


ay 


where 


h 


= 
+ r+u 
Jea, ur h 
Then the integrating factor is I = e e (r+uw) 


Hence we have 


And hence 
oo AG) 
I will illustrate the above by an example. 
1°25ft. (= 15in.). 
1000 (= 9550 revolutions per minute). 
1°55 « 10° Ib. (= 69°3 tons). 
4°04 x 10° Ib. per square foot (=. 12°5 tons 
per square inch). 
= 3°11 x 10° Jb. per square foot (= 9°6 tons 
per square inch). 
4,275,000,000 Ib. per square foot (= 29,700,000 


lb. per square inch). 





1‘82 x 10 
‘565 

“47 

‘139 

ka. 4-78 
q 


owen i 


h= — 114 
p= 3°85 X 10° lb. per square foot (= 11°9 tons 
per square inch). 
Then b,= *03225 foot = *387in. 
Then from equation (12) we have the following values 
of 6 at various radii, both 6 and r being in inches. 





6 | 0 


4°65 9°2 ll 


| 


s 
0 


l 
r | 5 12 9 


*9225 1°86 


b 3875 


* A radian is 57°3 degrees, and ix the angle at the contre of a circle 
subtended by an are equal to the radius. 


Tig. 2 gives a half section of the disc. 

Hollow dise.—We shall now take the case of a dise with 
a small central hole. The equations are in general similar 
to those for the solid disc, modified slightly by the facts 
that the radial stress at the inner radius is zero, and that 
the strain uv is not zero at the centre, hence an additive 


| 


constan 
k,l, and r. 
Thusi fxu=k+lr 


we have 


necessary in the equation, giving w in terms of 
(13 


ata" = 
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“ur 
Hence 
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a ae Ee +2 


=r 


olr 


pr 


Now p = 0 when r 


Hence 


s 
Hence 


: Wy 
pn h+oqi » ae 
Substituting the values of f and p in equation (5), we 
get an equation of the form 
d 4 
oe og 
d r 
oD 


pan? Sr eae 
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W here oe r -+- 2 qd 
3 Sa 
k+q) rr 





ped, 
| As before « = I the integrating factor 
e' + e* say where a is the 
| value of | P’* at some value of r. The reason for adopt- 
| ing this method is that it is almost impossible to integrate 
P except by actually plotting a curve between P and r, 
and measuring the area under the curve from r = 0 to 
y = value at the point considered. But unfortunately 
| when r is very small-the curve becomes unmanagable, 
| flying off to positive and negative infinity in succession. 
| Now, let a be the area—which we cannot measure—under 
| this erratic portion of the curve, and i the area from that 
point onwards to the point under consideration. 
Then we have as for the solid dise 
6 <I, ei e 
db, LE @ 
Hence down to this critical point we can find the value of 


es 


ett c 





| 
| 
| 
| 


| 


Fig.3. 








6 very easily. Below the critical point we niust 
make some attetupt to determine the area under the 
curve, and to be on the safe side make 0b rather 
large. As hollow dises—for high speeds—are only 
suitable for small wheels, we might with advantage 
make the wheel and shaft solid with a hole in the shaft if 
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desired, which, however, would only be throwing away 
the advantages of the solid disc. The thickness of a 
hollow dise becomes very large near the edge of the hole, 
and hence it is advisable to curtail the breadth here, and 
to increase the breadth by roughly an equal amount 
higher up (Fig. 3). This is only a rough-and-ready 
method, and our stresses near the centre will now be 
unknown, but if the breadth is sufficiently large will be 
less than the stresses at the rim, which is what we desire. 
To be sure of attaining this; the value of / in our calcula- 
tions should be small. 





SIR OLIVER LODGE ON RADIUM. 





On Tuesday Sir Oliver Lodge delivered in Birmingham 
{wo lectures on radium——the second to working men. The 
Town Hall was filled, and not nearly enough room was 
available for all those who desired to attend. Dr. Lodge 
had, however, really very little to tell his audience that 
was new. We dealt so fully with radium last week that 
it is quite unnecessary to repeat the Birmingham lecture 
here. There were, however, certain statements made by 
Sir Oliver Lodge which demand careful consideration. It 
is useless to lecture in a language that cannot be under- 
stood by anyone save the lecturer and perhaps a select 
few. The time has come, we think, for stating very plainly 
that unless the physicist can hit upon language that will con- 
vey definite ideas it is well that he should not attempt to 
theorise about facts. Dr. Lodge told his hearers that elec- 
tricity exists in small particles; that atoms consist of 
positive and negative electricity, and nothing else. Here 
at one fell swoop we have all existing concepts of ultimate 
matter cleared away, and in return we get electricity. 
No one knows what electricity is, but not very long since 
it was taught by the physicist that it was an ether vibra- 
tion akin in its nature to light. It is a suggestive fact 
that Sir Oliver Lodge did not once mention the ether, 
and, so far as can be seen, science seems to have dis- 
pensed with its services in the future. If matter is also 
cleared out, it becomes essential that some definition of 
electricity should be aimed at. We are told that radium 
emits particles, and these particles must be electricity, 
and as there is nothing but electricity left, it appears that 
radium is itself electricity. It will not do to say that 
electricity consists of particles, and that particles consist 
of electricity. It will not be easy to persuade a sailor that 
an armour plate is nothing but electricity, or an engineer 
that coal, water. steam, and cast iron are the same. The 
impression left on the mind by talk like this is that Sir 
Oliver Lodge has no very definite ideas himself about the 
constitution of the universe. At all events, ordinary 
brains cannot follow him into transcendental regions which 
are undistinguishable from metaphysics. As for the great 
puzzle of all, the source of the energy of radium, Sir 
Oliver Lodge has nothing to say. According to Professor 
Curie, a given weight of radium will give off heat enough 
to melt its own weight of ice every hour, and it can, so faras 
is known, go on doing this for a million years; or again, a 
given weight of radium gives out in eighty hours as much 
heat as an equal weight of coal would give out if burned 


in one hour. It is facts like these that make men 
question not so much the doctrine of the con- 
servation of energy, as the meaning of the words. 
The way in which Sir Oliver Lodge missed the 


true issue in his Birmingham lecture is very remark- 
able. “The spontaneous breaking up of an atom,” 
he said, “ constitutes a novel source of energy larger than 
any previously known. The amount of energy of any 
weighable collection of atoms is enormous, if it could be 
got at; but in practice only a very few atoms are unstable 
from instant to instant.” Now, how can energy be con- 
served in an atom? and why does the atom break up? 
Using language in its legitimate sense, so far as is known 
radium creates energy. To say that the energy had first 
to be stored up in it is simply to play with words. No 
dynamic, not to say mechanical, idea can be brought in 
to explain such a statement. Yet until it can be shown 
that radium merely stores up energy as water stores up 
heat, it will be impossible to maintain that the creation of 
energy is out of the question. It is quite time that the 
physicist put his house in order, at all events so far as 
the meaning of words and the formation of concepts is 
concerned. 











LITERATURE. 
Encyclopedia Britannica. New Volumes. Volume 


number 84, being the tenth and last of the New Series. 

Maps. London: The Times. 1908. 
Tuts completing volume of the great work to which 
public attention has been so much directed of late 
consists entirely of maps, with their accompanying index. 
There are in all 124 double sheets of maps, and in many 
cases there are more than one map on one page. The 
total number of maps, both large and small, is rather 
under 300. With this number in mind, it is interesting 
to note the varying numbers of maps devoted to different 
countries. We are astonished to find that considerably 
over the one-third of the total number of maps is 
devoted to the United States of America. The number 
of double sheets allotted to this country is fifty-three out of 
the 124, and there are 104 separate maps. Turning to 
England, we find that she has to be satisfied with 
seventeen maps in all, of which seven are small indent 
maps ; Scotland with six, of which four are small; and— 
more injustice still—Ireland with two, of which one is 
quite small, and shows Dublin to an enlarged scale. But 
that which makes the comparison still more striking, 
because it deals with countries near together, is the 
extraordinarily small number given to Canada. It should 
be remembered that Canada has an area larger than that 
of the United States by some 31,000 square miles, and 
that it has latterly become a most important portion of 


our empire from the point of view of the accommodation 
it can afford to emigrants from this country. Yet we find 
that Canada, even if we include with it New Brunswick, 
Nova Scotia, and Newfoundland, has only 11 maps allotted 
to it, and of these, six are small indent maps. We can 
take the comparison still further. Africa is yearly 
becoming of more importance, not only to this country, 
but to Europe in general, if not to the whole of the world. 
Yet there are given to Africa but 15 maps, of which 10 
are sinall, some of them, such as those depicting Ascen- 
sion, St. Helena, Mauritius, Reunion, and the Cape Verde 
Islands, are only from 1fin. to 2in. square. One of the 
maps of Africa has a scale of some 470 miles to an inch; 
three others have a scale of 188 miles to an inch; 
and the other, which gives from Capetown to north of 
the Limpopo, has a scale of 100 miles to the inch. 
This map, be it said, is the only one in the volume 
which attempts to give in any detail our last two large 
Colonies, those of the Transvaal and the Orange River. 
The area of the Transvaal is some 120,000 square miles ; 
that of the Orange River Colony is 50,000 square miles— 
together some 170,000 square miles. This is an area 
greater than any one of the United States. Moreover, 
the portion of the African map devoted to these two 
Colonies forms only a small portion of the whole, which 
embraces more than 10 deg. of latitude. On the other 
hand, we have a two-page map devoted to each one of 
the United States, and the scale employed for the most 
part varies from 20 to 30 miles to the square inch. 
This sort of comparison might be carried right through 
the book. We are far from saying that the United States 
is not a most important country. But we do say that the 
space given to it in the present instance is out of all pro- 
portion, especially having regard to the fact that the 
Encyclopedia is British, and not American. 


The maps themselves, taken on the whole, are excel- | 


lent. There are one or two parts in which we notice 
that they are not quite up to date. Thus, the Uganda 
Railway is shown as not being completed, whereas it is 
and has been for some time. Generally speaking, how- 
ever, they appear to embody the latest information. 
They are coloured and are well printed, though the 
names are in a type to which we are not accustomed in 
this country. They comprise an immense amount of 
useful information. 
miles per inch is given in each case. There is also a 
kilometre scale to each map, but we have failed to find 
a scale of nautical miles. A voluminous index, some 
500 pages in extent, occupies nearly one-half of the total 
bulk of the volume, and we estimate that it must contain 
over 200,000 references. 


A Handbook for the Electrical Laboratory and Testing 
Room. Vol. Il. By J. A. Fuemryc. London: The 
Electrician Printing and Publishing Company. 

Tuts second volume of Professor Fleming's new book 
consists of chapters on the measurement of electric 
quantity and energy, on capacity and inductance, on 
photometry, magnetic and iron testing, and dynamo and 
transformer testing. It is of octavo size, and runs to over 
600 pages. It is a book which may be said to be suited 
to the student who has progressed some distance in his 
studies rather than to the beginner, for a considerable 
knowledge, not only of the sciences of electricity and 
magnetism, but also of mathematics, is assumed. 
Trigonometry and the differential and integral calculi are 
freely employed. As might be expected from the author, 
the subject matter embodies much that is of considerable 
interest. It contains, for example, a very fairly complete 
list of the various electricity meters, with a description, 
more or less detailed, of each. This is followed by a 
practical dissertation on the testing of such meters, and 
after that of secondary batteries. A noticeable feature 
throughout the book is the number of references to 
various sources of information from which further details 
of the subjects under discussion may be obtained. 

The measurement of capacity and induction are ably 
dealt with, and we notice a number of useful suggestions 
particularly applicable to the laboratory or testing room. 
In this branch of the subject also, as is, of course. inevit- 
able, the student must have a good knowledge of the two 
calculi in order to obtain the fullest possible benefit from 
the book, or, indeed, to understand much of it. That 
portion which deals with these two subjects—capacity 
and inductance—is comprehensive and well set out, being 
explained by numerous examples and illustrated with 
well executed diagrams. 

Perhaps, considering the number of treatises aud text- 
books which already exist on photometry, and the com- 
pleteness with which the subject has been dealt, one 
would hardly have expected it to find a place in the book 
with which we are dealing.» Professor Fleming has seen 
fit, however, to devote-some 130 pages to this question, 
and it must be admitted that what he gives us possesses 
a style of its own and presents‘inuch that is novel and of 
interest. We do not propose,to deal with the chapter in 
detail, but we may say that,-of. course, this-branch of 
measurement is treated solely from the point of view of 
its bearing upon incandescent and are electric lights. 
Professor Fleming has carefully studied this question of 
photometry, and has also devised several ingenious pieces 
of apparatus for use in his investigations... The chapter 
contains much useful information on“ thé ‘subject of 
electric lamps. : 

To attempt to deal with the last two chapters—those 
on “ Magnetic and Iron Testing” and on “Dynamo, 
Motor, and Transformer Testing”—would require in 
itself a small volume. The points of view from which 
the various matters are discussed are so diverse and 
varied, that to obtain a proper conception of them the 
chapters should be read in their entirety. We must 
therefore leave it to our readers to form their own con- 
clusions, confining ourselves to saying that Professor 
Fleming has in this new book added another volume to 
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SHORT NOTICES. 

Wirelexs Telegraphy : Its Origins, Decelopment, Inventions, and 
Apparatus. By Charles Henry Sewall. mdon: Crosby Lock- 
wood and Son. 1903. Price 10s. 6d. net.—This book aims 
at presenting a comprehensive view of wireless telegraphy, 
its history, principles, systems, and possibilities in theory and 
practice. It has, therefore, a wide field in which to operate. 
It is divided into four parts. Part I. is subdivided into 
five chapters, entitled respectively :—‘‘ Prophecy,” “ Dis 

‘* Achievement,” ‘‘ Explanatory,” and ‘* Descriptive.” 
1]. has one single chapter, ‘Inventors and Inveutions.” 
Part LL. also has only one chapter, “‘The Comparative Merits of 
Wireless Telegraphy and Telegraphy by Wires and Cables, and 
the Commercial Outlook for each.” Part IV. has six sub-divisions, 
all dealing with apparatus, viz. :—‘‘ Nomenclature,” ‘ Tran= 
mitters,” ‘* Wave-responsive Devices,” ‘“‘ Wave-Gates,” “ Shields,” 
‘* Condensers, Inductance Coils, and Keys.” These are followed 
by four appendices dealing with patents, and by an index. The 
whole forms a useful book of reference on the subject of wireless 
telegraphy from a more or less popular point of view. It is well 
got up and printed, and is excellently illustrated. 

Architect's, Surceyor’s, and Auctioneer’s Diary and Almanack Sor 
1904. London: Waterlow Bros. and Layton, Limited. Price 
3s. 6d. and 6s.—The 1904 issue of this useful book for the desk has 
been sent to us. Besides containing a calendar and diary for the 
year, in which one whole page is allotted to each day, it includes 
also lists of the fellows and associates of the Royal Institute of 
British Architects, the Surveyors’ Institution, of the members of 
the Institution of Civil Engineers, the Society of Architects, 
Auctioneers’s Institute, kc. It also gives lists of the various London 
and provincial institutions and societies, with the councils of some of 
these ; the names of a number of Government and public officers, 
together with a large amount of information, legal and otherwise, 
likely to be useful to the professions to which it particularly 
—- We find included, in addition, an abridgment of the 

owns Improvement Clauses Act, the London Building Act, the 
County Councils regulations as to buildings, and those of the 
Board of Agriculture, besides a mass of other valuable information 
too detailed to be noticed at length. 

Journal of Proceedings of the South African Association of Engi- 
neers, for the year 1902-3.—These contain practical papers, interest- 
ing and pithy papers, on various Rand mining subjects. Among 
| them are ‘‘ The Discovery and History of the Witwatersrand Gold 
| Fields,” by the retiring President, Mr. H. H. Webb; ‘ The 
| Sailing of the First Steel-lined Shaft in South Africa,” by Mr. 
Ernest Williams; ‘‘The Witwatersrand Ore Deposits and their 
| Relations to the Various Formations” (discussion), by Mr. J. 8. 
| Curtis ; ‘‘ The Relational Valuation of Mining Claims” (discussion), 

by Mr. G. A. Denny; and some ‘* Notes on the Witwatersrand 
| Gold Deposits and their Associated Rocks,” by Dr. F. H. Hatch. 
| There is also a report of the progress of the association, which shows 
that the membership has increased during the year by fifty-five, 
making the total 136. These papers are well worth following by 
those interested in Rand mining, and this is one of the associa- 
tions which our recent Special Commissioner in South Africa 
recommended English engineers to join. 


The Slide Rule: A Practical Manual. By Mr. C. N. Pick- 
worth. London and Manchester. Emmott and Co., Limited. 
Eighth edition.—To our mind of all books on the slide rule Mr. 
Pickworth’s is the best ; seeing that it is now in its eighth edition, 
our opinion seems to be confirmed by others. The little work has 
been brought quite up to date by a chapter on the Log-log scales, 
and by descriptions of new censors and over rules. It has done, 
and will continue to do much to popularise the slide rule, but. that 
invaluable instrument will never have the widely extended use it 
deserves as long as there is no mechanical means of determining 
the position of the decimal point. There would be a fine market 
for a rule which would give correct numbers at once without 
awkward mental exercises. 

The Practical Electrician’s Pocket-book for YA. London: 8. 
Rentell and Co., Limited, and Dawbarn and Ward.—This handy 
little book has now reached its sixth year of publication. It has 
been revised and brought up to date, and some new matter hax 
been added. The article on polyphase working has been entirely 
re-written, and other portions have been added to and improved. 
One great commendation of this small book is its size. Its overall 
dimensions are 5?in. by 33in. by about half an inch thick. It is, 
therefore, quite easily carried in the pocket, and yet it runs to 
over 250 pages. It is well printed and well got up all round, and 
the only criticism that we have ‘to make is that the paper, neces- 
sarily thin, is rather transparent. 
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The Grant and Validity of British Patents for Tacentions. By 
James Roberts, M.A., LL.B. London: John Murray. 1903, 
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On January Ist, 1902, ten years after the Northern 
‘f France locomotives Nos, 2121 and 2122 were put into service, the 
cumber of.compound locomotives in service on the seven principal 
railways of France was 1128, and of the following types :—Two 
locomotives, having two main driving axles not coupled, one loco- 
motive having four cylinders, the other three cylinders; 405 
locomotives having two main driving axles coupled and four 
cylinders ; 540 locomotives having three coupled axles, of which 
sixteen are two-cylinder compound, one three-cylinder, and the 
remainder four-cylinder compounds ; 181 locomotives having four 
cylinders and four coupled axles, of which twenty-three are 
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tandem compounds, 























A MODERN AMERICAN FOUNDRY. 

SoME time ago THE ENGINEER eR published a series of articles 
on American foundries and foundry practice, which was very 
well received,-and it is noticeable that in. the numerous 
modern manufacturing establishments which are continually 
being built in- the United States, special attention is usually 
given to the foundry department. .The important relation 
of the foundry to the character and cost of finished product 
is being increasingly recognised, and every attempt is made 
t> increase the usefulness of this department by proper 
equipment and organisation. 

Among the latest of these modern foundries is that of the 
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two main bays, 35ft. wide, served by overhead cranes ;_ these 
bays are separated by a central bay of the same width, and | 
beyond them—at each side of the building—is a side bay, | 
30ft. wide. The brass foundry, core room, and wash room 
are at one end; at the other end is the cleaning or fettling 
room. The crane runways are designed to- carry 20-ton 
electric ‘cranes. A general interior view 1s shown in Fig. 2. 
Brick. divisign .walls, 34ft. high, separate the floors, the walls 
being-in line with the rows of columns. Light is furnished 
by windows in the sides of the main walls and of the walls of 
lantern roofs over the craneways. Each row. of lantern 
windows is operated simultaneously by a mechanical device. 
The western side of the foundry is devated to bench and 
small floor moulding, the bench moulders’ floors being 
separated at the bench ends by wooden 
partitions, as shown in the illustra- 
tion, Fig. 4, page 37. : The floors on all 
this side of the building are of con- 
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crete, as are those of the centre run- 
ways and the storage bins. Along- 
side the industrial railway, which 
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serves melted iron from the ladle 
p— trucks to the bench floors, is a trench 
lined with common brick, as a suit- 
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able place for drippings and for the 
piling of hot castings. In each of the 
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in the cross aisles by turntables, 
as to provide for the distribution of 
metal to all parts of the building. 
The central bay, between the two 
lines of cranes, is served by a series of 
small travelling cranes of 10ft. spar 
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? three 35ft. bays runs a line of railway 
i} 











Railway Siding 
Fig. i—PLAN OF FOUNDRY 


B. F. Sturtevant Company, whose specialty is blower fans and 
engines, and electric motors. The old works at Boston were 
damaged by fire in 1901, and it was then decided ‘to establish 
a new plant at Hyde Park, nine miles from the city, where a 
tract of 15 acres was secured. The plant comprises the 
following buildings :—A, four-storey office building, 45ft. by 
125ft.; B, a three-storey building, 80ft. by 500ft., for the 
manufacture of blowers, heaters; and galvanised ironwork ; 
C, a three-storeyrbuilding, 80ft. by 250ft., where engines will 
be tested and stored on the first floor, and the upper floors 
will be for the electrical. departments; D, a machine shop, 
120ft. by 500ft., with side galleries 40ft. wide, devoted mainly 
to the building of engines; E, forge shop, 40ft. by 100ft.; F, 
locker and wash room, 40ft. by 100ft.; G, pattern shop and | 
stor ige building, 80ft. by 100ft,; H, foundry, 170ft. by 350ft.; 

and I, power-house, 80ft. by 80ft. 
nine acres. The buildings B and D are parallel with the locker 
room F, and forge shop E. between them. At one end they 
are co:nected by.the transverse building C.. The foundry is 


agai) parallel to the two main buildings, and a little distance | 


Fig. 2 


from one end is the pattern shop and store. Railway sidings 
run between and parallel with-the buildings, and there is a 

complete system of industrial railways of oft. gauge, laid with 
12 1b. flange rails. All-connections: are made with turn- 
tables, there being no points and crossings. 


All buildings equipped with travelling cranes have steel | 


Brick is used for the 


columns, girders, and roof trusses. 
or ‘‘mill’’ 


walls, and all upper floors are of ‘‘ slow-burning,”’’ 


construction, with heavy wooden joists covered by planking, | 
The floors are designed | 


and a top flooring of hard maple. 
to carry loads of 200 Ib. to 2501b. per square foot. -The roofs 
are covered with plank sheathing, ‘on which is 4 roofing com- 
position of tar and gravel. The pump-house for fire and 
domestic service is independent of the main power-house. 
The foundry, of which a small plan is given in Fig. 1, has 
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The total floor area is over | 


and 14 tons capacity, equipped witl 
Sturtevant electric hoists built speci 
ally for thiswork. Fig. 3 shows one 
of these hoists. All materials aré 
delivered from a siding which run: 
along one side of the foundry, and are delivered through 
openings in the wall to the bins, which fill a portion of the 
side bay adjacent,to the cupolas. 

There are two cupolas, 56in. and 72in. diameter, with 
Sturtevant blowers, driven by 30 horse-power and 40 horse- 
power_electric motors belted to them. 

handled in an ingenious manner. 


weighed, and then passes on to an elevator, which raises it to 
the charging platform. When the car is unloaded, it is 
started down an incline to the lift at the other end of the 
platform, which is then automatically rele: es and lowers 
the cars to the main floor again. Fig. 5, page 37, shows cars 
waiting to go up. PY Ke 
To control the empty car in passing from the cupola to 
the descending lift, special devices are introduced. The car 
first drops down a gradient of 1 in 3, and then down a long 





| . . . 
| of 1 in 3, which absorbs the velocity of the car. Here one axle 
' eagages a hook on a cable which passes over a sheave carried 
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by the piston-rod of an hydraulic cylinder, the opposite 
ends of which are connected by pipes to a water main under 
1001b. pressure. In this piping is a valve to regulate the 
flow and cause a resistance to the motion of the piston. As 
the car comes to rest, the hook falls from the axle, and the 
car runs gently on to the lift. The greater pressure on the 
| face’of the piston then returns it and the hook to the normal 
| position. 

As ‘already noted, the narrow-gauge railway is laid with 
12 1b. flange >rails, and. these are embedded: in the conerete 
floors. ; All conneétions and changes of direction are made by 
' turntables, so that there are no points and crossings. . These 

turntables—one of which is shown in Fig. 8, page 38—are made 
heavy enough to stand the work without breaking or getting 
out of order, The bottom plate has four roller wheels turning 


The charging cars are | 
Each car passes on the | 
main floor level in front of the bins, where it is loaded and | 


| incline of 1 in 20, at the end of which is an upward incline | 
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upon composition trunnions. On these rests the cover, the 
lower side of which has a chilled roller path, while the top is 
| grooved for the car wheel tracks at right angles. The cover 

automatically centred by a chilled conical bearing, and 
there is a small idler wheel, which automatically stops the 
| cover at each quarter revolution, but readily releases it. 

All the cars used’ have cast iron wheels, with ball bearings 
made with chilled wearing surfaces, there being practically no 
machine work. The platform cars and the charging cars 
Fig. 9, page 38—have frames of rolled shapes, and the latter 
have steel plate bodies. The largest ladles are conveyed on the 
platform cars, but there are also 2-ton transfer ladle trucks, 
with gearing. These and the 1-ton geared ladle trucks—Fig, 
10, page 38—have malleable iron frames, and enclosed spur 
gearing. The dump cars—Fig. 11, page 38—are in the form 
of inverted cones, so balanced as to be easily tipped, and the 
taper-of the cone is such that the cars are practically self- 
dumping. 

The brass foundry has four crucible furnaces and a special 
form of reverberatory furnace, designed principally for th« 
melting of Babbit and soft metal. The floor is of con- 
crete, wtih a section of the narrow-gauge railways laid in it, 
and an overhead traveller, with interlocking transfers to the 
side floors, serves the moulding area. A 5 horse-power motor 
drives the blower, sprue cutter, magnetic separator, tumbling 
barrel, and emery wheels. 

In the middle of the end of the foundry is the core room 
Fig.6, page 37. There are six ovens; three are of the reel type, 
7ft. in diameter, the others are 4ft. to 7ft. wide, and 9ft. “long, 
previdel with trucks. An overhead travelling craneZserves 




















Fig. 3—ELECTRIC HOIST 


these latter ovens, and provides for the trarsfer of heavy 
cores to the narrow-gauge line which passes through the 
room. The floor is of conerete, and steel racks are fitted on 
top of the ovens for the storage of cores... A portion of the 
room is partitioned off for the women core makers. In this 
room are pneumatic shaking sieves and a wire straightener, 


| the latter driven by a 5 horse-power motor. 


The cleaning or fettling room—shown in Fig. 7, page 37—is 


| at the other end of the foundry , and through it run the narrow 
| gauge lines from the main floor. 


This room. is served by a 
electric crane. There are six rattlers or tumbling 
enclosed in steel housings; also a Sly cinder mill, 
and several emery-‘wheels. All these are driven by a 80 horse- 
power Sturtevant electrie motor. An aircompressor, driven 
by another motor, supplies.air at 100 lb. pressure for hoists, 
shaking sieves, portable chipping and fettling hammers, &c. 

Adjoining the cleaning room is the pickling room, with ‘‘ see- 
saw’’ pickle beds, so designed that the acid may be drained 
back into the vats, and the board then tilted over for washing 
into the trench upon the other side of the room. The floor 
slopes so as to give drainage, and the room is served bya 
pneumatic travelling crane. 

Special provision has been made for the sanitary arrange- 
ments, and there is a large locker‘and wash-room for the 
foundry. This has about 300 lockers of open ‘metal work for 
the-men’s clothes. Six large sinks of enamelled iron are 
provided for washing, warm water being furnished, and there 


3-ton 
barrels- 





are shower baths for summer use. 


The pattern building—80ft. by 150ft.—is divided midway of 





WOOY ONIILL3S—2 “314 


WOOHy 3409-9 “314 








1317 3HL 4YO4 AGVSHY SYVD ONIDYVHO S “2! 4HOO14 SHRQINOW HONSS—* “414 


arn Puree, aun Se as OS 
= 

BS GTAP 
Bes 
See 
a> SS 
Be 


S== 
= 


eae eM a 


’ 
he 

— 
ee a 





ee er 2 
ea = 


-: 
F/ 
= 


ag ene nee a 


PN BR IRE NON ARS 


j 


JAN. 8, 1904 


gos mardi ancap Mop) 


TTINONOA NVOIUANV NHAACONW V 





38 


THE ENGINEER 


JAN. 8, 1904 








its length by a fire-wall, which encloses the stairs and lift. 
Half the building, with two storeys 17ft. and 15ft. high, is 
devoted to the flask and pattern-making rooms. The other 
hulf is provided with intermediate floors, making four storeys, 
und is utilised for pattern storage. The flask shop is 60ft. by 
8Oft., served by a narrow-gauge siding and an overhead 
transfer carrier. The timber is unloaded from a railway 
siding outside. The shop is equipped with band, cross-cut, 
and splitting saws, boring machine and lathe, all driven by a 
10 horse-power motor. It has also the necessary machine 
tools for the metal patternmakers’ department. 

Above this is the pattern shop, lighted from three sides, 


Fig. 8—TURNTABLE 


and equipped with a full complement of tools—three saw 
benches, two band saws, a planer, double ‘surfacer, five 
lathes, including a 53ft. by 11}ft. gap*lathe, a drill, core-box 
machine, wood trimmers, &c. These are all operated by two 
10 horse-power motors. The benches are 2}ft. wide and 16ft. 
long, accommodating two men each, and so arranged along the 
sides of the shop that all the men receive] a left-shoulder 
light. The topsof the benches are of heavy maple plank on 
cast iron legs, and are equipped with vices. Behind each 
bench is a working table 4ft. wide and 16ft. long. A drying 
chamber for glued work is provided, this receiving warm air 
from a heating apparatus below. 

In the pattern storage department the first floor is of con- 














Fig. 9—CHARGING CAR 


crete, and is designed for the heavy cast iron patterns, It is 
served by the narrow-gauge railway, which leads directly to 
a lift. There is direct communication between the pattern 
shop and storage department, while the fire risk is reduced 
by a system of double doors. Around the columns supporting 
the floors are clamped brackets for the shelves, these being 
adjustable at any height. For fire protection there is the 
automatic sprinkler system. 

All patterns are consecutively numbered upon the drawings 
as they are made, and when the patterns are delivered to the 
storage department, they are assigned proper places and card 
records made, a card for each pattern. These cards are filed 














Fig. 10O—-GEARED LADLE TRUCK 


in order of number, The system of designating the place of 
each pattern is such that four figures suffice to locate it. 
Thus, if pattern ‘‘2125 B’’ is wanted, it is on the second 
floor, in the twelfth row, the fifth division of that row, and 
on shelf B, the floor being designated as A. The moulder’s 
written order to make a specified number of castings is issued 
at the foundry office directly to the pattern-keeper, who 
makes a record upon it of the position of the pattern, attaches 
it to the pattern, and sends both order and -pattern -to the 
foundry. A metal clip is then placed on the storage record 
card, and indicates that the pattern is in use, 


The entire plant is heated and ventilated by the company’s 
cwa system. In the pattern building the apparatus consists 


the division wall. This takes the air from outside and 
delivers the heated air to a vertical flue, with pipes to the 
various rooms. In this way there is an unusual freedom 
from dust in the pattern storage rooms. The foundry 
apparatus is located overhead, in the end of one of the 
lantern roofs, and is arranged to take fresh air from outside, 
or to return the air from the building and re-heat it. This 
apparatus consists of a steel-plate fan discharging in two 
directions with galvanised pipes. This fan is driven by a 
direct-connected horizontal steam engine. i 
The heating apparatus for each building is designed to 
operate with exhaust steam. The entire heating system in 
each building is under thermostatic control, by which means 
an even temperature is maintained through all the rooms. 
Th distribution of air is made through a system of overhead 
galvanised iron conduits, discharging downward to the floor, 
thereby distributing the air in even volume and economising 
in the amount of heat required. The foundry apparatus is 


| »specially appreciated in the summer, particularly during the 


heat, when it is employed to force cool air into the building. 
A complete underground tunnel system is provided for the 
distribution of steam, electricity, compressed air, oil, &c., 


and the return of water of condensation, connecting the 














Fig. 1DUMP CAR 
power-hou:e with the ‘various buildings. The tummel_is (5ft. 
wide and 63ft. high, affording ready access for repairs, &c., of 
the pipes. In the pattern building and the foundry the plpes 
are laid in concrete trenches or pits covered by iron plates 
and this arrangement provides equal facility of access to the 
pipes and wires. 





AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Electric power in manufacturing plants.—A_ paper on this 
subject was read at the annual meeting of the American 
Society of Naval Architects and Marine Engineers, in which 
it was stated that induction motors are now being intrcduced 
for electric crane service, even in foundries where the condi- 
tions are very severe. Mechanically, the induction motor is 
superior to the direct current motor, while at the same time 
its efficiency is fully as high as that ofthe latter. But it has 
the disadvantage of being a constant-speed motor, while for 
individual tool driving a motor is preferred whose speed can 
be varied through a wide range. It is quite possible to 
make an induction motor whose speed can be varied, but 
this is done at the sacrifice of simplicity. As to special 
applications of electric power, it is to be noted that motors 
have for a long while been used in steel mills for adjusting 
the roll trains, and for operating the furnace charging 
machines and lifts. Within recent years also motors have 
been used to drive the roll trains, which is an exceedingly 
severe service. For tool work the individual drive system is 
ideal, but if carried out entirely the enormous number of 
small motors would mean increased complication and greatly 
increased cost. Some engineers favour the use of individual 
motors as small as } horse-power, but the general preference 
is for individual only for tools requiring 5 to 10 horse-power 
and upward, while smaller tools would be arranged in groups, 
each operated by a motor of 5 or 10 horse-power. At the 
works of the New York Shipbuilding Company alternating 
current is used for the tools and direct current for the cranes, 
the direct current being obtained from a double-ended 
generator. In this case the current divides automatically to 
meet the demands, so long as the combined amount of 
alternating and direct current does not exceed the capacity of 
the machine. 

A rapid bolt-making machine.—One of the latest new 
designs in American machine tools is a machine for turning 
straight or taper bolts in much less time and at much less 
cost than with the ordinary machines. The machine has 
four spindles, counterbalanced to facilitate easy and rapid 
movement by hand, and these can be driven independently 
ocin multiple. A guide return or advance motion can be 
given to each spindle when the power-feed is disengaged by 
means of a hand wheel, with rack and pinion. The end of 
each spindle is threaded to receive a bolt-driving chuck, 
which is counter-bored to receive interchangeable bushings 
of hardened steel, which receive and drive the forged head 
of the bolt. The only preliminary is to point or round 
the end roughly, so that the cutters may begin to cut on a 
clean, even surface. The forging is first turned straight in 
the roughing head, and is then finished or tapered in the 
finishing head. The wear on the cutter heads is very slight, 
and the blades have simply to be removed from the dies, and 
re-ground at intervals, according to the cut to which they 
have been subjected. As many as 8000 taper bolts have been 
finished without re-grinding the cutter blades. For many 
purposes only one cut is required. The output of the 
machine is very much higher than that by present methods, 
and 1000 taper bolts, 1jin. diameter and Yin. long, have been 
rough-turned and finished in ten hours, the finish being per- 
fectly true-and accurate. The output of a good engine lathe 
would be more nearly 50 per ten hours, on account of the 





variety of movements to be made by the operator, The 


cf an engine-driven fan and steel pipe heater, placed close to 





| ment. 


machine is made in two sizes—for bolts fin. to 1gin, 
diameter; the smaller being for lengths up to 12in., and the 
other for lengths up to 18in. 

A large grain warehouse. — At Galveston, U.S.A., the 
Southern Pacific Railway has established large shipping 
piers and a grain warehouse with a storage capacity of 
1,000,000 bushels, capable of handling 200,000 bushels per 
day. At the steamship piers are twenty-five travelling 
cranes for unloading cargo. The warehouse building is 240ft. 
by 100ft., with bins 65ft. high. The main portion is 108ft. 
high, and above it—along the centre—rises a four-storey 
‘‘cupola,’’ 50ft. wide, making an extreme height of 167ft. 
Two railway lines run under the building, and ten elevator 
legs—each driven by a 75 horse-power induction motor—rise 
through the building to the top storey. The elevators in 
these legs have buckets, Tin. by Tin. by 20in., and travel at 
625ft. per minute. Below the garners fed by these legs are 
ten 1400-bushel hopper scales on steel frames. After weigh- 
ing, the grain may be delivered through spouts to the bins, or 
upon two 36in. belt conveyors, each driven by a 40 horse- 
power motor. Two reversible trippers carry the grain from 
the belt at any desired point, and discharge through twelve 
telescoping spouts. There are three spouts for loading 
railway wagons inside the house or on a siding outside. For 
loading ships there are four elevated covered platforms cr 
galleries extending from the warehouse to the pier, and fitted 
with travelling belts. The gallery from the warehouse to 
the pier is 250ft. long, and at right angles to it, on the pier, 
is a gallery 1500ft. long. These galleries each contain two 
conveyor belts, 36in. wide, and are driven by three 75 horse- 
power motors. From the long gallery extend twenty-five 
spouts for loading vessels, and by the use of two trippers two 
vessels can be loaded at once. All machinery is connected to 
the motors by rope transmission, and the motors can be stopped 
by push buttons placed at various points. There is a com- 
plete telephone equipment, including two portable telephones 
in the gallery, which can be connected to any of twenty 
stations so as to call up the office. There are six boilers of 
800 horse-power, using oil fuel, and there are several dynamos 
supplying current for power and light. 

Fly-wheels upon machine tools.—In a recent discussion on 
this subject by an American engineer, the following three 
cases are mentioned where stored energy can be used to 
advantage :—First, where the work requires considerable 
power for a short time, as in the punching machine; secondly, 
where there is a comparatively rapid reversal of some movable 
part, as the ram of ashaper or slotter; thirdly, where rotating 
members of the machine must be quickly reversed, as in the 
metal-planing machine. The application of this stored 
energy may be effected in two ways—by utilising the driving 
belt and pulley, or by the addition of a separate balance 
wheel. With modern designs of shapers and slotters, the 
extra power is obtained by the use of a heavy driving pulley 
and a wide and heavy belt. A larger ratio of driving gears is 
also used, and as higher belt speeds are necessary, the balance 
wheel effect thus obtained is usually sufficient. In planers, 
also, it is the custom to make at least one of the pulleys 
heavy enough to act as a balance wheel. The excessive 
demand for power at moments of reversal are liable to cause 
trouble in the wear of belts—due to the heavy strains put upon 
them—while countershafts are hard to hold in line, the 
driving of adjacent machines may be rendered unsteady, and 
the belts lose their holding power as they become glazed by 
slipping. As to balance wheels upon planers driven by 
electric motors, their use depends largely upon the motor, 
Some motors seem able to take care easily of a momentary 
extra load, while others spark and flash at the brushes. The 
unsteady power of the motor may cause irregular action 
elsewhere, and therefore be objectionable. If a properly pro- 
portioned balance wheel will result in the smoother and better 
operation of the motor, then its use will be an advantage. 








Zinc MINING IN NortH WALES.—A new process introduced at 
the Hafna Mine, North Wales, promises to revive a decaying 
industry. This, briefly, is the dissolution of wasted ores in sulphuric 
acid, and the precipitation of oxide of zine by ammonia, The 
oxide is then subjected tointense heat inamufflefurnace. One result 
of the new process will be the utilisation of the great heaps of 
waste tailing, which can be treated as readily as the original one. 
Sir William Ramsay was present at the mines on Tuesday, near 
Llanrwit, with other scientists, and gave an exhibition of the 
method in a most satisfactory manner. At present 200,000 tons 
are imported into Great Britain from the Continent, and when it 
is understood that the cost of production in North Wales will be 
reduced 50 per cent., and the present market value is £22 per ton, 
which can be made for £11 at Hadna, the future of the industry 
will be regarded as promising. 

Mr. W. T. Courtier-DutTTon.—-We have to record with regret 
the death of Mr. William Twanbrooke Courtier-Dutton, chief 
surveyor to the British Corporation for the Survey and Registry, 
of Shipping, Glasgow. Mr. Courtier-Dutton, who was in his fifty- 
fifth year, was born in the Isle of Man, where his education was 
begun, although completed in Liverpool, [where he was for a time 
employed in a solicitor’s office. Not, however, caring to prosecute 
the law as a profession, he bound himself in 1864 to the shipbuilding 
firm of Thomas Vernon and Sons, Liverpool. With this firm he 
remained for approaching ten years, rising in that time to become 
manager of the business. In 1874 he was appointed surveyor to 


| the underwriters’ registry for iron vessels—‘‘The Red Book,” as 


it was popularly termed. From Liverpool he went to the Clyde as 
assistant surveyor for this society for the Clyde district. Eventually 
he undertook the responsible post of principal surveyor for the 
district, both in the shipbuilding and engineering branches, and 
this position he occupied until the registry amalgamated with 
Lloyd’s Registry in 1884, From the first inception of the British 
Corporation Mr. Courtier-Dutton was associated with the society as 
a responsible official, and, as has been stated, he has held the post 
of chief surveyor for nearly twelve years past. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Engineer Rear-Admiral W. 
Olive is placed on the retired list at his own request. Engineer 
Captain: J. H. Adams. Engineer Commander: J. H. W. H. 
Ellis, to the Vivid, for R. N. Engineer College. Engineer 
Lieutenants: H. G. Summerford, to the Spartan for the Circe ; 
D. P. Green, F. E. Haigh, W. C. Sanders, 8. R. Lewis, W. 5. 
Reid, R. Baron, A. W. Bolton, H. H. Johnson, J. E, 8. Roberts, 
F. J. Page, F. Kelly, H. W. Heyes, G. H. Page, W. H. Mitchell, 
P. D. Church, all to the Vernon and the Excellent for courses of 
torpedo and hydraulic instruction ; H. V. H. Watch, to the Fire 
Queen, for draughting, engine-room ratings, &c.; A. E. Collings, 
to the Vivid, for the Royal Naval Engineering College ; A. Burner, 
to the President, as Engineer Inspector in the Controller’s Depart- 
ment; W. R. Parnall, to the President, for service in the Con- 
troller’s Department; P. L. Edmonds, to the President, for tem- 
porary service at the Admiralty ; J. C. Talbot, to the President, 
for temporary service at the Admiralty Naval Intelligence Depart- 
Engineer Sub-Lieutenants: A. H. A. Dowman, R. D. 
Nelson, to the Vernon and the Excellent, for torpedoand hydraulic 


| courses, Artificer Engineers: J. D. Gardiner, C. W. Ward, to 


the Vernon and the Excellent, for torpedo and hydraulic courses 














Jan. 8, 1904 


RAILWAY MATTERS, 


Ir is now announced that the electrical working of the 
Metropolitan District Railway not only will not commence in the 
coming spring, as at first intended, but probably not till towards 
the end of the year, 


THE new mele transit tunnel which extends from the 
jower part of Manhattan Island to Harlem, a distance of about 
cight miles, was opened by the Mayor of New York on Saturday. 
The tunnel contains four pairs of rails, The train service will not 
commence for some time. 


Ir is proposed to connect Teplitz and Klostergrab, two 
towns in Bohemia, a short distance from the Saxon frontier, by an 
clectric railway. As there is already an electric line from Teplitz 
io Kichwald, it will only be necessary in order to make the above- 
juentioned connection to lay 6 kiloms, (3-7 miles) of new tracks, 


A sHort three-phase railway has been built connecting 
the town of Schwyz with Seewen, a station of the St. Gothard 
Railway. ‘These places are 1:17 mile apart, the difference in their 
altitude being 190ft. Water power to the amount of 3000 horse- 
power is obtainable from _ the ad River, the available quantity 
of water being 126 cubic feet per second, and the head 20ft. 
Current is conducted to the trains by two overhead wires and the 
yails, which act as third conductor, 


We learn from an American exchange that the Penn- 
sylvania Steel Company is working on an order of 3400 tons of 
steel rails for the Pennsylvania Railroad, which will weigh 140 Ib. 
t» the yard, These rails will be used in tracks laid in the streets 
of Philadelphia. They are girder rails, made exceptionally heavy 
for carrying the heaviest freight cars and engines, and at the same 
time are in accordance with regular street car specifications, They 
ure 9in, in height, to go below the pavement. 


An extension of time until July 26th, 1906, within 
which to acquire all the lands necessary for constructing the 
South-Western and Isle of Wight Junction Railway, is to be 
upplied for in the next parliamentary session, This railway will 
run from Lymington to Freshwater, under the Solent. An exten- 
sion of time is also sought within which to construct this railway 
until July, 1911, which is three years beyond the time granted 
by Parliament when the scheme was sanctioned in 1901. 


Tue United States Consul at Leipzig reports that work 
is soon to be begun upon a steam railway line between Adorf, 
Saxony, and Rossbach, Bohemia, This line, although it will be 
only about six miles in length, will be of great importance to 
Freiberg, Weidigt, Arnsgriin, and Ober and Untergettengriin, 
Saxon towns, and a committee has been appointed for the purpose 
of determining if it will not be practicable to extend the Adorf- 
Rossbach line on to Hof, ¢/4 Posseck, a distance of about 12 miles. 


On January lst Mr. Joseph Morris succeeded Mr. T. J. 
\llen as superintendent of the line of the Great Western Railway 
Company. He entered the service of this company in 1861, and 
in 1891 was appointed assistant to Mr. Burlinson, the superinten- 
dent of the line at Paddington, and in this capacity he has acted 
for the last twelve years, During this period he has been associated 
with all the developments and improvements that have taken 
place in the train service and traffic arrangements of the company. 


THE Erie Railroad proposes a change in the course of 
the main line, so that it will take in Cleveland. At present Cleve- 
land is reached by Erie trains over a branch line from Marion, 
Ohio, Three different routes between Marion and Cleveland have 
been surveyed, It is intended to eliminate the heavy grades and 
shorten the distances all along the Erie’s line in Ohio, Extensive 
yrade improvements are also to be made on the Mahoning 
division, It will have the effect of shortening the Erie’s route to 
(Chicago by several miles, 


Tue contract for the equipment of the large three- 
phase electricity generating station about to be erected by the Great 
Western Railway Company at Park Royal, near London, close to 
the Royal Show ground, has, it is reported, been secured by the 
Klectrie Construction Company, of London and Wolverhampton. 
The station will require about 10,000 horse-power of plant, which 
will be available for either lighting or traction. Hence the inference 
is that the Great Western contemplates electrifying some of its 
ines in the London district. 


AN electric tramway has been laid down in connection 
with the recently constructed Camborne and Redruth electric 
tramway, and the Urban Electric Supply Company has contracted 
to carry all the ore from East Pool and Wheal Agar to the stamps 
ut Tolvaddon, the distance being about 14 miles. An average 
trattic of about 200 tons of ore a day has been provided for. The 
ore is first carried from the mines over about half a mile of the 
Camborne and Redruth tramway permanent way, branching off at 
the power station at Carn Brea. 


Tur North-Eastern Railway Company is experimenting 
with a petrol illuminant, the salient features of which are that a 
bright incandescent light is given without the use of any liquid or 
wicks. When the new light was first introduced, carburetted air 
was obtained by employing paper pulp saturated with gasoline ; 
but an improved absorbent block has now been invented to replace 
the paper pulp. The petrol is poured into the receiver, and, 
passing through the porous block, becomes vaporised. Upon the 
lamp being turned up, gas escapes into the usual incandescent 
mantle, and burns with brilliancy, One filling of the lamp is said 
to ensure a continuous light for eleven hours, 


AccorpinG to the Elektrotechnische Rundschau, 
accumulator traction on the Bologna-San Felice-Poggio Rusco, 
and Bologna-Modena lines has not proved satisfactory, and 
permission has been obtained to re-establish steam traction. On 
the other hand, the Lecco-Colico-Sondrio and Colico-Chiavenna 
lines, which are equipped on the overhead system, have proved 
successful, and a continuation from Leeco to Milan is now being 
contemplated. Equally satisfactory results are reported from the 
Milan-Varese-Porto Ceresio line, and, in consequence, the manage- 
ment intends to convert the Varese-Laveno and Gallarate-Sisto 
Calande-Arona lines to electric traction on the same system. 


Tue report of the Electrical Board of the Australian 
Commonwealth on the question of interference by overhead 
systems of electric tramways with telephone lines has been handed 
to the Postmaster-General. Various methods are suggested for 
reducing this disturbance, but the only complete cure is reported 
to be the adoption of the metallic telephouc system. Leakage and 
stray currents also gave trouble. To prevent this, it is suggested 
that all electric lines for lighting and tramway service should be 
substantially constructed and efficiently maintained, and the 
Board recommends, as a basis for further prevention of such 
leakages, that the Board of Trade’s regulations on the subject 
should be adopted. 


AccorpinG to latest statistics, there are 1540 miles of 
streets and 480 miles of street railways in Philadelphia ; St. Louis 
has 875 miles of streets and 321 of street railways; Boston 495 
and 215; Baltimore, 450 and 353; Cleveland, 500 and 218; 
Buffalo, 550 and 293; San Francisco, 750 and 258; Cincinnati, 
390 and 208; Pittsburg, 390 and 172; New Orleans, 700 and 175 
miles: respectively. Fifteen years ago the total length of electric 
railways in the United States was 86 miles, on which 172 cars were 
used, but on June 30th last year there were 22,589 miles and 
67,199 cars, requiring 1,298,133 horse-power for their operation. 
In the twelve months ended June 30th last nearly 3500 additional 
miles of road were laid, bringing up the total length of electric 
railways to nearly 26,000 miles, 





THE ENGINEER 


NOTES AND MEMORANDA. 


Ir is said that cypress and walnut, or cypress and cedar, 
cause each other to rot when used in contact. 


THERE was a slight falling off in the number of appli- 
cations for patents received at the British Patent-office in 1903, as 
compared with 1902, The total for last year was 28,818; in the 
previous year it was 28,958. In 1891 the figures were 26,766. 


Ir is announced that the French Government has 
allowed the Paris University a special subsidy of 34,000f. for 
facilitating researches relative to radium. This grant will be 
applied to fitting up a laboratory for M. Curie, who has recently 
been appointed Professor of General Physics at the Sorbonne. 


A GERMAN engineer has recently made an investigation 
of the water power available from the rivers on the northern slopes 
of the Alps. The total power of the streams in this region is 
estimated at 6,000,000 horse-power, of which about one-half could 
be utilised for economic purposes, Only about 10 per cent, of the 
available power is employed at present. 


Tue Louisville water-power project, which contem- 
plates the utilisation of the rapids of the Ohio at that city, has 
reached a stage far more advanced than any of the proposals 
of this nature in the past. It is a low-head proposition, involving 
a fall of not more than 27ft. or 28ft., and will require a consider- 
able expenditure per horse-power of capacity. 

THE existence of an extensive coal bed at Serudong, in 
British North Borneo, reported. Coal of apparently good 
quality exists in very large quantities in the vicinity, and under 
certain favourable conditions the discovery may be pronounced a 
valuable financial asset. With regard to the question of labour, 
however, some little difficulty may be experienced. 


is 


THE consumption of water per head of the population 
of New York City is at present about 120 gallons per day. In 
estimating for a new water supply scheme, the ( i which 
was appointed some time ago, is allowing for this enormous con- 
sumption a still further increase to 150 gallons in 1925, and that an 
additional supply of 500 million gallons daily must be available by 
that date. 


ALTHOUGH the new Motor Cars Act has been in opera- 
tion only eight days, scarcely an automobile is to be seen in the 
streets of London without its two number plates, which are not so 
unsightly as was predicted. Over 3000 licences were taken out in 
London for cars in the first two or three days, We understand 
that no system of examination of drivers for ability has yet been 
adopted, and that licences are granted freely on. personal 
application. 

THE production of coal in Germany in the first nine 
months of 1903 was 86 million tons, against 784 millions of tons in 
the corresponding period in 1902, The output of lignite for the 
same period was 32% million tons, against 304 millions in 1902, and 
the output of coke was about 84 millions, against 6-6 millions in 
1902. Finally, the production of briquettes was 7-5 millions, 
against 6-6 millions in the year 1902, The Dortmund basin alone, 
during the first nine mouths of the year, produced 47-8 million 
tons.of coal. 


THE annual report of the United States Geological 
Survey on the production of natural gas, which has been prepared 
by F, H. Oliphant, shows that the value of this product consumed 
in the United States in 1902 was £6,150,992, a value greater than 
that of any previous year. At an average price of 15 cents per 
1000 cubic feet, this sum represents a production of 205,033,000,000 
cubic feet. Assuming that 20,000 cubic feet of natural gas be 
taken as equal to one ton of coal, the quantity of natural gas 
consumed in 1902 represents, in round numbers, 10,250,000 tons of 
coal, valued at 12s, per ton, 


In the United States there were 14,349 wells producing 
natural gas at the close of 1902, of which number 95 were shut in 
and not in use, leaving 14,254 wells that were in use. There were 
2722 new productive wells completed during 1902, 579 wells were 
dry or unproductive, and 1238 wells were abandoned. At the 
close of 1901 there were 12,865 producing wells, so that 1902 shows 
a gain of 1484 productive wells. In 1902 there were laid 3002 
miles of main line of pipe from 2in. up to 20in. in diameter. The 
total miles of main line in use at the close of 1902 were 24,850 
sufficient to girdle the globe. 


AT a meeting of the Bath Town Council held this week 
it was stated that Professor Dewar had, at the expense of the 
Royal Society, collected the gases that arose in the largest hot 
mineral spring, the King’s Bath. The analysis of the gases 
revealed the fact that the rare element helium existed in the 
waters. The existence of helium led to the belief that something 
more of scientific interest might be found to exist in the deposits 
that collected in the tanks and pipes at the three springs, and of 
which no knowledge existed. A few weeks ago a quantity of the 
deposit from the new Royal spring was obtained and sent to the 
Hon. R. J. Strutt, son of Lord Rayleigh, who had written saying 
that the deposit contains radium in appreciable quantities, though 
not enough to pay for extraction. 


Tue production of our shipyards in the past twelve 
months has been about 1,200,000 tons of steamers, and there have 
been removed from the register in the same period about 445,000 
tons of steamers. The production is about 300,000 tons less than 
the previous year, and 474,500 tons less than in 1891, and the 
removals during the past year about 40,000 tons more than the 
previous year. Although the production of each year since 1897 
has been greater than last year, the removals in those years have 
been much larger, principally on account of the large sales to 
foreigners, especially 1898-1900, when they were more than double 
the sales of last year. Sailing tonnage continues to decline ; there 
have been added to the register of the United Kingdom during the 
past year about 33,650 tons, and removed about 110,000 tons. 





Ture extraordinary prize of 6000f. offered by the 
Paris Academy of Sciences in 1903 for researches in mechanics 
has been divided as follows :—One-half to M. Magnus, chief 
engineer in the navy, for his researches on the stability of 
battleships and his works on submarine navigation ; the other 
half was divided in equal parts between Lieutenants Jehenne, 
Gaillard, and Germain, the first for his work in the application of 
wireless telegraphy to the navy, the other two for the improve- 
ments they have carried out in apparatus intended for the trans- 
mission of orders or signals during a battle.” The Monthon prize 
was awarded to Professor Bodin for designing and executing a new 
system of cantilever at the Viaur viaduct ; the Plumey prize to 
Professor Marchis, for the free courses of instruction in applied 
mechanies organised by him, and more especially for his lessons on 
steam and heat engines. 


Tue efficiency of the Nernst lamp has formed the subject 
of experiments by Mr. L. R. Ingersoll, using Angstrim’s method. 
The experiments, says the Hlectrician, showed that Nernst glowers 
are by no means uniform. New glowers show an efficiency of from 
4-35 to4-70 percent. The efficiency falls rapidly for about the 
first 20 hours, decreasing to a mean of 4-3 per cent., and varies 
only slowly after this. Tests of glowers of 40 hours’ age and 
upwards gave a mean efficiency of 4-17 per cent. Some very old 
glowers gave only 3-6 per cent. It is noticeable that after a 


crystalline appearance, and it is probable that the fall in efficiency 
is due to the greater radiating surface and consequent lower tem- 
perature afforded by the crystalline structure. The author adds 
that if, as is now proposed, the glowers are aged before they are 








sent out, the deterioration with time may no longer be observable, 





glower has been burned upwards of 20 hours it develops a marked | 





MISCELLANEA. 


A motor omnibus service will, it is reported, be in- 
augurated next summer, on the east coast of Ross-shire, with the 
town of Tain as headquarters. 


Tue Committee of Lloyd’s gives notice that in future 
all signals to Lloyd’s signal stations must be made in accordance 
with the new international code of signals published under the 
direction of the Board of Trade. 


A SINGULAR accident occurred in Middlesbrough Dock 
on Monday afternoon, The dock is being enlarged at a cost of 
£400,000, and the piling for a new quay wall near the entrance 
suddenly gave way, and completely blocked up the outlet to the 
river, 


Tue Bournemouth Town Council have decided upon 
the construction of sea defence works, and an undereliff drive from 
Alum Chine to Boscombe, a distance of some two miles along the 
sea front. The scheme is estimated to cost from £100,000 to 
£200,000. 


At a meeting of ratepayers of Barrow, held on Tuesday, 
a resolution in favour of promoting a Bill to build a bridge to 
Walney Island, which, with other works, will cost £180,000, wax 
carried, It was stated that the firm of Vickers, Sons, and Maxim 
is prepared to contribute £40,000 to the cost of the scheme. 


In connection with the High Peak water storage scheme, 
after excavating for two years and cutting through about a 
hundred insubstantial or faulty strata in Derwent Dale, a bed of 
solid rock has at last been reached in the Howden trench. Careful 
tests are being made to ascertain whether this bed will do for the 
foundation of the dam. 


THE application of the petro] motor to fishing boats is 
making rapid progress in Denmark, the fisher folk being convinced 
of its utility. The Danish Government has shown its favour to the 
evolution of motor fishing boats by voting a subsidy of 100,000 
crowns for distribution amongst fishermen desirous of equipping 
their boats with petrol motors. 


Tue Waterworks Committee of the Manchester Cor- 
poration have received from their engineer, Mr. G. H. Hill, and 
from the city surveyor, estimates of the probable sum that will be 
required to pay for the new works to be carried out in the present 
year, including the Thirlmere pipe laying. The expenditure on 
waterworks is put down at £1,294,700. 


THE Works Committee of Southwark Borough Coun- 
cil, having considered a letter from the Chief Engineer of the 
London County Council, asking to be informed where sign-posts 
should be put up, under the Motor Car Act, denoting dangerous 
corners, has directed the town clerk to reply stating that in their 
opinion the whole of the area over which the Borough Council hax 
control is dangerous to motor car traffic. 


THE new cruiser Essex has received her armament 
and been completed at Pembroke Dock, and will receive her pennant 
on January 20th. She will afterwards go to Devonport to have 
her new propeller blades fitted and her bottom examined, and will 
then be passed into the Reserve, and be fully commissioned at 
that port. The Cornwall, a sister ship, is nearly complete, and as 
soon as the Essex is out of dock at Devonport the Cornwall wiil 
take her place preparatory to her final trial trip. 


Accorpinc to American telegrams Mr. Rockefeller 
has succeeded in wresting the full control of the United States 
Steel Corporation from the Morgan interests, and hereafter Mr. 
Henry C. Frick, formerly president of the Carnegie Steel 
Company, will be the managing head of the Steel. Trust. Mr. 
Frick, it is said, will cut down expenses in all quarters, and will 
endeavour to accumulate a surplus for the Trust without the pay- 
ment of dividends for some time to come. 


AT a recent meeting of the Darlington Streets Com- 
mittee a report from the surveyor as to the desirability or 
otherwise of making use of motor power for haulage purposes 
instead of horses was presented. He was of opinion that motor 
vehicles as at present constructed were unsuitable for the muni- 
cipal work of Darlington. The surveyor said that the first cost of 
a municipal motor vehicle to do the work of four horses and carts 
would be £840. The report was referred to a special committee. 


THE amalgamation of the South Durham Company 
with the Cargo Fleet Iron and Steel Company, Limited, has been 
completed. It was officially announced at the headquarters of 
the South Durham Company at Stockton on Monday that less 
than 5 per cent. of the holders of the £300,000 preference 
shares and less than 2 per cent. of the holders of the 250,000 
ordinary shares had voted against the combination, and these 
were at liberty to continue as South Durham shareholders only. 


A pespatcH has been received at the Foreign-office, 
from H.M. Consul-General at Rio de Janeiro, calling attention to 
new branches of industry in Brazil. One of these is the production 
of alcohol from sugar-cane, for the cultivation of which the soil and 
climate of the Northern States of Pernambuco, Bahia, Rio Grande 
do Norte, &c., are peculiarly adapted. The idea prevails that 
compensation for the unsatisfactory returns now obtained from 
sugar can be earned from the sale of its by-product, alcohol, and 
active measures are therefore being taken to make known its 
various uses and the many forms in which it can be utilised for 
public, domestic, and industrial purposes. 


Tue Canadian Public Works Department in the North- 
West has issued a report, from which it appears that 64,621,169 
acres of land in the Canadian territories, at present classed as 
semi-arid, may be rendered suitable for the production of ‘cereals. 
This vast tract of land, situated in the southern and south-western 
portions of the territories, is at present ranching country. It 
produces a nutritious grass on which cattle thrive, but owing to 
lack of rain it is often impossible to raise crops on it with profit. 
It is, however, an ideal country for pastoral or dairy farming. 
The soil naturally is very fertile, and as its only drawback is lack 
of moisture, the possibilities of irrigation are being discussed. 


At the monthly meeting of the Howden Rural Council, 
on Saturday, a communication was received from the Local Govern- 
ment Board in reference to the proposed new drainage scheme for 
Howden, plans for which had already been sent by the Howden 
Council for approval. They now asked that the Council would 
send them another sheet showing the whole of the present system, 
and marked as regards the proposed new works, the existing works 
to be relaid and utilised, and works to be abandoned. When the 
necessary amendments have been made the plans should be re- 
transmitted to the Board with cost and details of the scheme. 
The Board also requested to be informed of the amount of out- 
standing loans, and whether they had obtained sanction from the 
Board of Trade in reference to any work. 


Tue North-Eastern Railway Company is now ex- 
perimenting, at various centres on its line, with a_ petrol 
illuminant, the salient features of which are that a bright incan- 
descent light is given without the use of any liquid or wicks, and 
therefore unattended with smoke or smell. When the new light 
was first introduced, carburetted air was obtained by employing 
paper pulp saturated with gasoline; but an improved absorbent 
block has now been invented to replace the paper pulp. The 
petrol is poured into the receiver, and, passing through the porous 
| block, becomes vaporised. Upon the lamp being turned up, gas 
escapes into the usual incandescent mantle, and burns with a 
briliancy equalling that of 50 candle-power. One filling of the 
lamp ensures a continuous light for eleven hours, 
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AUSTRIA.—F. 
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INDIA. —A. J. COMBRIDGE AND Co., Railay Bookstalla, 
ITALY.—LogscueER AND Co., 307, Corso, Rome ; Bocca Freres, Turin. 
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R. A. THOMPSON AND Co., 33, Loop-atreet, Capetown, 
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East London, Grahamstown, King Williamstown, Stellenbosch. 
HANDEL Houses, Liuirep, Kimberley. 
ADAMS AND Co., Durban and Muavitaburg. 
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R. A. THompsON AND Co., 180, Pitt-street, Sydney; Melbourne, 
Adelaide, and Brisbane, 


TURNER AND HENDERSON, Hunt-street, Sydney. 


NEW ZEALAND.—Uprton anv Co., Auckland ; Craia, J. W., Napier. 
CANADA.—MontTREAL News Co., 386 and 388, St. Jamea-atreet, Montreal. 


Toronto News Co., 42, Yonge-atreet, Toronto. 
UNITED STATES OF AMERICA. —INTERNATIONAL News Co., 83 and 85, 
Duane-street, New York ; Susscription News Co., Chicago. 
STRAITS SETTLEMENTS.—KgLiy anp WaLsu, LiMiTED, Singapore. 
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SUBSCRIPTIONS. 


Tue ENGINEER can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance): 

Half-yearly (including double number) 
Yearly (including two double numbers). . 


6d. 
Od. 


£0 148. 
£1 Os. 


C.orn Reapina Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made, 

Foreign Subsciptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive THe ENGINRER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Tuk ENcinerr, and 
accompanied by letter of advice to the publisher. 

THIn Paper Coptirs. Tuick PapEr Copirs. 


Half-yearly £0 188. Od. | Pat, yearly £1 Os. 3d. 
Yearly £1 168, Od. | Yearly £2 Os. 6d. 
(The differcnce to cover extra postage.) 
ADVERTISEMENTS. 


gm =6The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
aun advertiserment measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 

Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o’clock on Tuesday morning in 
each week. 

Letteva relating to Advertisements and the Publishing Department of the 
Paper ave to be addressed to the Publisher, Mr. Sydney White ; all other 
letters to te addressed to the Editor of Tuk ENGINEER. 
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PUBLISHER’S NOTICES. 


During the rebuilding of the house, No. 33, 
Norfolk - street, ‘‘THE ENGINEER” will be 
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munications for the Editor or Publisher should 
be addressed. 


*.” Latest TYPES OF THE BRITISH FLEET.—Our tiro-page coloured 
* Supplem: nt, representing HM. ships Formidable, Drake, and 
A/hatroas, may he had, printed on superior paper, upon a roller, 
price 1s., by post ls. WA 
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TO CORRESPONDENTS. 


Tn ovder to avoid trouble and confusion we find it necessary to inform | 


| 4 


correspondents thut letters of inquiry addressed to the public, and intended | 


for inaevtion in this column, must in all casex be accompanied by a larg 
cucelope legihy directed hy the writer to himaedlf, and stamped, in ae 4 
that anawera vecciced by va may be forwarded to their deatination, 
notice can be taken of communications arhich do not comply with B Hi 
instructions 

aa All letters intended for insertion in THE ENGINEER, 07 containing 
questions, should be accompanied bu the name and address of the writer, 
not necessarily for publication, but as a proof of good tuith, No notice 


whatever can be taken of anonymous communications, 


4a «We cannot undertake to return dravinga or manuscripts; we must, 
therefore, vequest correspondents to keep copies. 
REPLIES. 


~The Tower Bridge was opened on June 30th, 1894. 
Manchester, and The 


8. (Aston Manor). 
R. anp G.—Try Messrs. B. and 8S, Massey and Co., 
King's Norton Metal Company, Worcestershire. 
A. 8. (Clapham Common).—You will find all the available information 
about concrete structures in “Le Beton Armé et ses Applications,” 
par Paul Christophe. - At the end of the volume isa list of almost all 
the books and papers which have been written on the subject. You 
can consult the book at the Patent-office Library, Southampton-build- 

ings, Chancery-lane. 

Deg Pontisus.—We cannot name any book in which the process of build- 
ing out a lattice girder is described, but you will find several illustra- 
tions and examples of such work in recent volumes of THz ENGINEER. 
The work presents no difficulty, a couple of cranes suffice. If you will 
state precisely the nature of the information you want we will 
endeavour to supply it. 

A. J.—We have no doubt that for certain pnens as for feed-water 
heaters not under much pressure, your tube would answer very well ; 
but we do not think it is new. We fancy that. nearly every possible 
form of tube has already been tried or patented by various makers of 
heating apparatus. You certainly ought not to spend any money on it 
until you have examined specifications, such as those of J. Kirkaldy, 
Row, and Serve at the Patent-office. 


INQUIRIES. 


GOSLING'S FORCED DRAUGHT APPARATUS. 
Sir,—We shall be obliged to any reader who will give us the maker's 
name. P. 
Colchester, January 4th. 


CALENDERING MACHINES. 
Sir,— We shall he obliged to any reader who will give us the name of a 
maker of machines for calendering stamped silk goods, 
January 4th. A. R. ann Co. 
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Tae INstiruTiON oF MECHANICAL ENGINEERS: GRADUATES’ ASSOCIA- 
TIon.—Monday, January llth, at 7.30 p.m. Paper, “ Electric Passenger 
Lifts,” by Mr. P. H. Stevens. 

LiverPooL ENGINEERING Society. — Wednesday, 
8 p.m., at the Royal Institution, Colquitt-street. 
Paper, ‘‘ Motor Vehicles,” by Mr. W. Norris. 
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Engines and Motor Launches,” by Mr. Orlando Sumner, R.N.R. 


January 13th, at 
Ordinary meeting. 


Tue InstitcTion or Civi. EnGingers.—Tuesday, January 12th, at 
Sp.m. Paper to be discussed, ‘‘ The Electrical Re-construction of the 


South London Tramways on the Conduit System,” by Alexander Millar, 


Assoc. M. Inst. C.E. 
Society or Arts.— Wednesday, January 13th, at 5 p.m. Juvenile Lec- 
ture No. IL. hae “ Navigation of the Air,” by Mr. Eric Stuart Bruce.— 
Thursday, January 14th, at 4.20 p.m. Indian Section: Paper, ‘‘ The 
Presidency of Bombay,” by Sir William Lee-Warner. 
Tae CIviL AND MecHANICAL Enctneers’ Sociery.—Thursday, January 
sa at 8 p.m., at the Caxton Hall (late Westminster Town Hall), near 
James's Park Station, Westminster, 8.W. Paper, ‘‘ Some Selections 
of Chamber Bacteriology,” by Dr. Samuel Rideal, D.Se., Lond., F.S.L., 
F.1.C. 


THE INstivvTION OF MecHanicaL ENGINEERS.—Friday, January 15th, 
at 8 p.m., at the Institution House, Storey’s-gate, St. James’s Park. 
Ordinary general meeting. Paper, ‘‘Sixth Report of the Alloys Research 
Committee on the Tempering of Steel,” by the late Sir William C. Roberts- 
Austen and Professor William Gowland. 

Tue Institution or ELectrricaL ENGINgERS.— Thursday, January 14th, 
at 8 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, 8S.W. Ordinary general meeting. Papers, ‘‘ The City and 
South London Railway: Working Results of the Three-wire System 
applied to Traction, &c.,” by Mr. P. V. McMahon; ‘‘On the Magnetic 
Dispersion in Induction Motors, and its Influence on the Design of these 
Machines,” by Dr. Hans Behn-Eschenburg. 

Roya Instrrution or Great Brit: 1N.—Friday, January 15th, at 9 p.m. 
Discourse on “ Shadows,” by the Rij h tHon. Lord Rayleigh. Afternoon 
Lectures next week : Tuesday, January 12th,at 5 p.m. Lecture No. I. on 
“The Development and Transformations of Animals,” by Prof. L. C. 
Miall.—Thursday, January l4th, at 5 p.m.—Lecture No. I. on “The Flora 
of the Ocean,” by Mr. G. R. M. Murray.—Saturday, January 16th, at 
3p.m. Lecture No. I. on “ British Folk Song” (with vocal illustrations), 
by Mr. J. A. Fuller Maitland. 
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REPAIRS. 


Berrore this time we have directed our readers’ 
attention to the importance of keeping facility for 
repair constantly before them in designing machinery. 
We cannot say that the rising generation of en- 


gineers are better in this respect than their prede- 
cessors. Indeed, the general tendency is to neglect 


precautions for the future, and prepare designs as 
though iron, steel, and brass never broke and never 
wore out. The confidence displayed in this direc- 
tion by some men would be touching if it were not 
vexatious. It is, we fancy, certain that the heads 
of many drawing-offices seldom give a thought to 
repairs. They design engines and machinery of 
every kind with an all-convincing faith that these 
things will never want mending. If we had our 
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4] 


mind whether 
boilers bodily 





up his 
take the 


had not yet made 


; no other way could the valve gear be got at. We 
| have ourselves seen a stationary engine the cross- 
head of which could not be got off or the piston 
drawn, without removing the cylinder from the bed- 
plate. We have seen a barring engine which 
admitted of no adjustment of bearings without re- 
moving the cylinders. We have seen a very fine 
breast water-wheel which could not have a new 
bucket put in without taking out all the others. 
The pernicious ingenuity which seems to be exer- 
cised’in certain designs to render vital parts in- 
accessible is really remarkable. 

All the vital parts of a machine which are likely 
to need repair or renewal ought to be easily got at, 
easily removed, easily replaced. That they are not 
is the result partly of want of thought, partly of 
incompetence. When we find a key put into a 
crosshead in such a way that, although it can be 
driven in, no means whatever are provided for 
driving it back again, we may put down the fact to 
forgetfulness on the part of the designer. But in 
the case of the little locomotives to which we have 
referred above there was evidently no forgetfulness. 
The design actually used gave quite a pretty and 
powerful engine, and repairs were left to take care 
of themselves. But as a general rule it may be laid 
down that very considerable experience and not a 
little talent, are required to provide in a design for 
all possible~ contingencies. - We have already men- 
tioned keys. How many men remember that keys, 
particularly in heavy wheel work, have a deplorable 
tendency to “set,” so that it is impossible to get 
them out; and to remove them they have to -he 
drilled out, usually with a ratchet brace, to the great 
danger of the -wheel seat or the shaft? We have 
seen a broken ring in a- Corliss valve entirely 
prevent the valve from ‘being withdrawn until the 
head of the valve seat was cut off, the engine stand- 
ing idle for days while the work was in progress. 
The broad, practical rule is that every portion of a 
machine shall be .setmade that it can be removed 
without removing any other portion under all con- 
ceivable circumstances. This rule cannot, of course, 
be universally observed ; but it ought none the less 
to be kept in mind, and govern the proceedings of 
the draughtsman at all times. Failing its absolute 


attainment, the endeavour should be made _ to 
get as near it as possible. Some machinery 
is so designed that the erector begins at one 
end, so to say, and works through to the other, 
and nothing can be removed without reversing 
the process, and working steadily back again 
until the part wanted is reached. We have 


heard it said that the matter of accessibility for 
repairs is a thing with which the engineer need not 
concern himself. The mechanism, if good, could 
not wear out or break down. No worse policy 
could be followed than one basing designs on this 
principle. A repair job may be in itself a ver) 
small affair, representing little loss of time or money : 
and, on the other hand, the circumstance that it 
cannot be promptly carried out may have most 
serious consequences. Mr. Jane, in a letter on 
‘“‘ Breakdowns in the Navy,” which will be found in 
another page, shows how the blowing of a cylinder 
cover joint, which ought to-be a mere trifle, entailed 
the withdrawal of a powerful ship from the Naval 
Maneceuvres. At sea, indeed, whether in the Navy 
or the mercantile marine, it is impossible to ex- 
aggerate the importance of quick repairs or renewals. 
Either because of stress of weather, or of war, or to 
avoid demurrage, it may be, and usually is, essential 
that renewals and mendings shall be done as quickly 
and as well as possible. The last condition is not 
to be dropped out of sight. It happens occasionally 
that a steam engine or a machine can be patched 
up without pulling it to pieces; but the patching is 
defective in the main because the locality is more 
or less inaccessible. Who has not seen bolts used 
where rivets ought to have been put, and could not 
be put because they could not be held up for head- 
ing? That difficulties of the kind are of everyday 
occurrence is so well known that we would not 
labour the point were it not that the fact seems to 
be constantly forgotten. 

A paramount cause of want of thought for repairs 
is that the draughtsman has little or no experience 
of them. He seldom sees the machinery which he 
designs at work. He is never called upon to deal 
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a ) | leads to very perplexing and vexatious results. 





| well-known builder of small locomotives, dead now 


| several years, once constructed half a dozen very 
,| pretty little engines fora colliery company in Wales. | 


About six months after they had been delivered he 
wrote to the manager to ask if the engines were 
satisfactory. The manager replied that they were, 
| but as regarded repairs of the valve motion, 


A| 

altar : 
| some local firm is sure to be called in. 
| repairs will be made in the main by the engineers of 


| what 


with a breakdown. A large engine is supplied from 
Manchester, let us say, to a firm near Leeds. When 
a breakdown occurs, unless it is a very big thing, 
Possibly the 


the works. In no case does the original designer 
gain any experience, or learn to avoid in future 
combinations of parts which ought never to have 
been made. It is, we believe, tolerably certain that 
we have written will be read by men in 
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responsible positions engaged in designing. We 
venture to ask them to examine with care any 
drawing they have in progress and ask them- 
selves how the erectors will proceed in putting, 
let us say, a vertical compound mill engine 
together; with what they will begin; with what 
they will finish, and how, if any part breaks or 
wears out, it is to be got at for renewal or repair. 
They will, we think, in not a few cases be surprised 
to see the consequences entailed by a neglect of 
trifles. We have given some instances; we might 
extend the list almost interminably. One more in- 
structive case may be named, perhaps, without 
becoming wearisome. A pin in the wrist plate of a 
Corliss engine eut, because of neglect of lubrication. 
The pin was secured by being screwed into the 
plate, and then a nut was put on at the back, and 
the end of the pin riveted over. The back of the 
wrist plate was inaccessible. The pin could not be 
got out, and the whole of the gear had to be taken 
down and the wrist plate taken off before the pin 
could be got out—an operation which meant 
stopping the mill for the greater part of a day. 
Had the gear been properly designed, the old pin 
would have been taken out and a new one put in 
in about a quarter of an hour. There may, of 
course, be circumstances and situations which 
render it necessary for the draughtsman to leave 
repairs to take care of themselves; but these are | 
rare, and it will be found that in by far the greater 
number of instances nothing more is required than 
a little forethought, to render repairs and renewals 





quite simple things, instead of being the cause of 
heartbreak, and worry, and expense, out of all pro- | 
portion to the magnitude of the catastrophe. 


SUPERHEATED STEAM. 


THE use of superheated steam presents certain 
problems the solution of which has not yet been 
found. There is, of course, no reason to suppose 
that they do not admit of ultimate explanation. It 
is, indeed, probable that the explanation has not yet 
heen given, because their existence has not been 
widely recognised. Briefly, it may be said that the 








use of superheated steam is, if we accept one set of 
hypotheses, less economical than it ought to be, 
while on another it is more economical than the 
assumptions justify. It is indisputable that at the 


present moment steam engineering of the advanced 


kind is represented by superheating and turbines, 
and it seems to us that it is desirable to gather up 
the threads of controversy concerning the first, 
and consider what is and is not known about super- 
heated steam, and its behaviour in a real com- 
mercial steam engine. 

First, then, let us ask ourselves what it is we 
propose to gain by using superheated steam. The 
answeris, of course, very simple. The millowner—the 
steam user, in a word—wants to save money; the 
engineer wants to save steam. Now it must at the 
very outset be laid down as clearly as possible that | 
the two things are by no means identical. A saving | 
in steam may be far too dearly bought. There are | 
two types of superheater in the market. In one 
the steam is heated by a separate furnace; in the 
other by the products of combustion. The first 
may, we think, be regarded as out of court; we 
have not heard of any results being obtained com- 
mensurate with the outlay. The second and normal 
method of superheating is carried out by putting the 
superheater tubes somewhere in the path of the hot 
gases going to the chimney. Whether the steam 
can or can not get heat enough in this way depends 
on the temperature of the gas. With well-managed 
land boilers the temperature of the gas is not high, 
and it is made still lower by the use of economisers. 
The superheater must be placed between the 
economiser and the boiler. The result is, of course, 
that the economiser is robbed of some of its utility, 
and we have to consider whether it is more 
economical to superheat the steam or to raise the 
temperature of the feed-water. Every case must be 
judged on its own merits. Very few facts are 
available, but we may say here that an exhaustive 
series of experiments carried out on a large scale 
with superheaters and Green’s economisers, used 
alternately a month of one and a month of the other, 
and then both together for a month, gave quite nega- 
tiveresults. Thecoalbillremained practically without 
alteration. But it by no means follows that under 
different conditions the result would be the same. 
Thus, for example, at sea Green’s economisers 
cannot be used, but superheaters can, and a sea 
economy may therefore be secured which could not 
he obtained on land. Again, we have to keep in 
mind the cost of the superheater, the maintenance 
outlay, and the result of the use of superheated 
steam on the engines. The enthusiast’s idea that 
superheating must infallibly reduce the cost of steam 
power always, and under all circumstances, has no 








justification in fact. The superheater will give 
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good, bad, or indifferent results, according to the 
conditions under which it works. We do not refer 
to the saving in the quantity of steam used, but 
simply to the total cost per year of steam-power in 
any mill or factory, or on a railway, or in a steam- 
ship. 

Leaving the question of money, we go on to con- 
sider the performance of superheated steam on 
theoretical grounds. It is, of course, understood 
that superheating means economy because it pre- 
vents initial cylinder condensation. It has been 
shown over and over again that a large percentage 
of all the water pumped into a boiler is evaporated 
twice, once in the boiler and once in the cylinder 
—the second evaporation being dead loss. It is not, 
perhaps, too much to say that 30 per cent. of all the 
water pumped may be thus twice evaporated ; 
superheating prevents, or is supposed to prevent, this 
loss. If, now, to put this into figures, we have a 
steam engine which uses 18 lb. of steam per in- 
dicated horse-power per hour, without superheating, 
and we superheat efficiently, then the consumption 
ought to fall to 12lb. Again, an engine of a 
better type requiring 15 lb. ought to get on with 
10 lb. We doubt that so great a saving as this 
has ever been obtained. Engines have managed, it 
is true, with 9 1b. during test trials; but then they 
also managed with under 12]b., the conditions 
being the same, when superheating was not in use. 
After a careful review of most of the available 
information, we have arrived at the conclusion that 
the saving in steam is never so great as it ought to 
be merely on the assumption that cylinder con- 
densation is wholly prevented. But, on the other 


| hand, by reasoning in a different way, and on other 
| assumptions, many engineers have arrived at an 


entirely opposite conclusion, and hold that the 
saving effected is much more than ean be accounted 
for on a purely thermodynamic basis; and to 
explain it they say that all steam engines leak, and 
that moist or saturated steam will leak faster than 
dry steam, and will find its way through apertures 
and crevices which superheated steam cannot pass. 
The difficulty is that, according to accepted theories, 
the quantity of heat available for work on a piston 
which is taken up in a superheater is not great 
enough to represent the gain in efficiency brought 
about by superheating. The leakage explanation is 
supposed to bridge the gaps. 

Curiously enough, however, there is one important 
factor about which in the present day next to nothing 
is said by anyone. A merely incidental allusion to it 
is considered to be quite sufficient. We refer to the 
increase in volume brought about by superheating. 
Let us suppose that we have an engine using 
20,000 cubic feet of steam per hour, and that we can 
put down beside it a second engine also using 20,000 
cubic feet of steam per hour, and the boiler which 
used to supply one can now supply two without 
extra firing. We should claim at once a saving of 
50 per cent. If by superheating we can double the 
volume of our steam the same end is secured, and any 
smaller augmentation of volume will represent 
a saving proportionately less than 50 per cent. 
Now, Fairbairn’s researches showed that the 
volume of steam increased with superheat very 
irregularly but very rapidly until it was about 
40 deg. Fah. hotter than the water from which 
it came, but after that it behaved like air or 
any other gas. Dr. Siemens has arrived at a some- 
what similar conclusion. Rankine has very fully 
investigated the properties of steam gas, and from 
him we take the following figures, which will 
serve to illustrate what increase of volume means. 
Let the pressure of a pound of saturated 
steam be 115 lb. absolute, its volume is 3°8 cubic 
feet. Its pressure on a square foot is 16,560 lb., 
and pv = 62,928; but pv for steam gas at 
the same temperature = 68,286, and if we raise the 
temperature by 162 deg. Fah. or to 500 deg in all, 
pv becomes 82,128, representing a gain of 
pv = 19,200; and as p is constant, this represents 
the augmentation in volume. Isherwood has shown 
that if steam of about 40 lb. pressure be superheated 
to a temperature of 400 deg. Fah., “the economic 
gain thus obtained, taking for unity the work effect 
of the fuel without a superheater = 18°56 per cent. 
That is to say, the addition of the superheater, 
ceteris paribus, increases the economic effect of the 
fuel 18°56 per cent. This increase is due solely to 
the expansion of the gas by the superheating.” He 
then goes on to speak of the further economy resulting 
from the prevention of cylinder condensation. 

Bearing all these matters in mind, we find that 
we have two potent agencies at work to produce 
economy. The first is the prevention of cylinder 
condensation, the second is the augmentation of 
volume in the steam. Either of these would alone 
suffice to cut the consumption of steam down to the 
point usually attained in practice. The wonder so far 
is not that superheating is economical, but that it is 
not much more economical than it is. Taking the 
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case of a really good engine in which the initial con. 
densation and jacket water together do not account 
for more than 20 per cent. of all the steam entering 
the engine, it is clear that superheating alone ought 
to save this. But augmented volume will save aj 
least another 20 per cent. The gross saving then 
works out at 40 per cent. Furthermore, we are 
assured that by the saving in leakage and by the 
reduction in back pressure—a point on which 
Rankine insists—at least 5 per cent., probably more, 
will be saved. Adding these savings together, we 
have then 45 per cent., and an engine which, work- 
ing with saturated steam, requires 15 lb., ought, with 
steam properly superheated, get on with about & jh), 
We need scarcely say that no such result has yet 
been got in practice. But engines without super- 
heaters, but carefully jacketed, have managed with 
about 11 1b. Superheating ought, even in this case, 
to effect a saving of 30 per cent., and get the con- 
sumption down to a point which has never yet been 
reached, 

It will be seen, then, that nothing like the 
maximum that ought to be had from superheating has 
ever been attained, and it remains for those who 
can make experiments, and, having got figurs 
know how to make use of them, to carry out an inves- 
tigation which would clear up obscure questions anc 
place engineers in possession of the limitations of 
superheating. We know what is the maximuin 
temperature that can be used; we do not know 
what are the best initial and terminal pressures, 
amount of clearance, and compression; we do not 
know, in a word, what is the most economical 
diagram that can be got. So far superheating 
represents a saving in steam. Whether this means 
a saving in money or not is a question which we 
have already discussed. The saving is, however, 
not nearly so great as theory, pushed to a certain 
point, says it ought to be. It remains for some one 
to take up the theory and push it a little further, 
so that we may, as we have said, have some 
adequate notion of what it is that superheating 
cannot do, and why it cannot do it, 


THE BOX SECTION, 


WE learn from American sources that the recent 
annual meeting of the Society of Engineers was not 
so fruitful as could have been wished, and, indeed, 
the reports of the meagre discussions which come to 
us substantiate that view. This does not appear 
in one case, at any rate—to have been the fault of 
the papers presented, for surely the gage which Mr. 
John KE. Sweet threw down was tempting enough to 
provoke a dozen engineers to take itup. His paper 
is very short; it will be found re-printed on page 
49. The author does not mince matters. He tells 
the machine tool builders the world over very 
plainly that they do not know their own business ; 
that after years of hard-earned experience they are 
still building their machines on wrong lines, and 
that it is he who comes to them as the apostle of a 
new method. And what is this new method ? 
Nothing more nor less than our esteemed friend the 
box section again. 

Now, the box section, like all other mechanical 
devices and designs, is excellent in its own field. 
Where torsion has to be met, as in the arm of radial 
drills, or in the cross beam of planers, the closed 
tube, be it round or rectangular, is far stronger than 
an open section. There is a well-worn experiment 
that proves this very prettily. As some of our 
younger readers may not have tried it for them- 
selves, there is no need to apologise for describing it 
again. Take an ordinary cardboard roll such as 
photographs and papers are packed in, and try to 
distort it by twisting with the hands. It is exceed- 
ingly difficult to make any impression on it. But 
now slit it longitudinally, and try again. It will be 
found to offer very little resistance, and may be 
distorted with ease. It is not necessary to slit the 
tube throughout its entire length. If a knife be 
inserted some distance from one end, and run along 
to within about the same distance from the other 
end, the tube will still be much weaker than when solid. 
Every machine toolmaker knows this simple fact 
well, and if he does not always adopt box sections 
for his radial drills it is because there are other 
considerations besides strength which oblige him to 
seek other methods of securing the strength needed. 
The mechanical engineer is rarely in a position to 
dictate. He has always to be ready with a com- 
promise. Mr. Sweet will find the same sort of 
thing in other kinds of machinery. Let him look 
into the motion of many locomotives, and he will 
find valve-rod guides set out of line with their rods. 
Every engineer will admit that he prefers to see the 
line of thrust straight through the centre of his 
guides, and the locomotive engineer would have it 
there if he could. Circumstances and a restricted 
gauge are too much for him; he does violence to 
his feelings and puts his guides in the only place he 
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the same position. 
at times, that feed shafts, lead screws, gear boxes, 
and so on, did not step in to ruin the excellen 


designs that he could get out for his main castings if 
We suppose, | monev. 


all these details might be neglected. 
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The machine tool maker is in just | when the intelligence is far more fresh and active than at 
He wishes very heartily indeed, | the end of a long and frequently arduous day’s work. A 


| notable feature of the schemes for both pupils and 


t | 2pprentices is the system of increasing pay as merit 


increases. This is a good schooling for a later career, 
where the reward for hard work, skill, or knowledge is more 
We would, however much it might pain some 


however, that never an engineer in the country got | educationalists, keep constantly before the minds of all 


himself so full of one idea as Mr. Sweet has of this 
box section. He wishes to see it everywhere. The 
lathe bed is to be box section, the planer table, the 
cross beamsof boring anills and their kindred, even the 
face plate is to follow the same lines. This is to let 
a good thing run mad. Can Mr. Sweet show any 
material advantage in making his planer table or his 
face plate of box section commensurate with the 
trouble and expense involved? The tables of machine 
tools have true surfaces, and they are sadly misused 
if work is so carelessly chucked that the tightening 
of bolts distorts them; but as resistance to the loads 
imposed by the cut, the box section is of little value. 
Mr. Sweet wishes to see lathe beds made box seec- 
tion. Such beds have been and are still made, but 
if he will look at the design of the lathes of any of 
our first-class firms, lathes made, that is, for high 
duty, we shall be surprised if he can show us how 
measurable distortion due to bending or twisting is 
to occur. 

We have only touched upon one point in Mr. 
Sweet's paper, and any one who reads it will see that 
there are many others on which not a little might 
be written. The author has been, as we have seen, 
carried away by a single idea. He has found the 
box section four times as strong as an open section 
girdev, and he has rashly concluded that the design 
might be universally adopted. We have shown that 
there are two reasons against its general use. First, 
that it is not necessary, nor the best design for all 
conditions ; secondly, that there are more things 
than strength to be considered. To reinforce the 
second argument we may mention a special case 
that illustrates our meaning admirably, and shows, 
at the same time, that the machine tool maker is 
not such a bad designer as Mr. Sweet would have 
us believe. 
necessity for having great rigidity in the overhang- 
ing arm of universal type machines was fully recog- 
nised. The arm was consequently a casting of rect- 
angular section, and without any openings in its 
length. It was and is the best possible design for 
the arm; it gave both. stiffness and resistance to 
torsion. Yet there are comparatively few milling 
machines made now-a-days to this design. Why ? 
Not because the makers fail to recognise that it is an 
excellent design from the point of view of strength, 
but simply because it does not permit of such a 
varied use of the machine as the more generally 
used round sliding bar. 
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EDUCATION OF APPRENTICES. 


At a general meeting of the North-East Coast Institu- 
tion of Engineers and Shipbuilders on May 22nd last, it 
was decided that a special committee should be appointed 
to consider the subject of the education of young 
engineers. Mr. John Tweedy was elected chairman of 
this body, and he was supported by a number of gentle- 
men who are directly interested in the management of 
Tyneside works. Their deliberations have resulted in a 
report, which was approved by a general meeting a few 
weeks ago, and which will be found reprinted in full on 
page 50. In drawing it up, the committee have had 
before them the desire that it should be found of service 
all over the country. They have made an attempt to 
draw up what may be looked upon as a standard scheme, 
a scheme which, although it may be varied in details, will 
yet be recognised as a standard to which all other plans 
may be referred. Our readers will doubtless peruse the 
recommendations for themselves, and we venture to think 
that they will approve of them. We have all by now 
become accustomed to the idea of a joint college and 
works education for pupils, and the only point in dispute 
is the “thickness of the sandwich.” Four alternative 
plans for dividing the six years needed for his education 
ure offered to the young engineer. We note with great 
satisfaction that in not a single instance is the six 
months works, six months college suggested. In most 


cases, fifteen concurrent months at the works is 
recommended. In two schemes the course begins 
with a year in the shops. In one it ends with 


three months, which would be an extraordinary division 
were it not that, as a rule, it may be taken that a young 
man does not conclude his practical work immediately his 
indentures are up. In all cases a period at the works 
concludes the course. That is, we think, as it should be. 
The scheme for the education for apprentices has been 
based on plans that are already working well, notably, we 
think, at the Scotia Engine Works. It is, on the whole, 
fairly good, but it seems—though this is not quite definite 
—to require that the lads should put in a good deal of 
evening study. With that wedo not hold. Undoubtedly 
some youths are able to work all day and study fairly at 
night; we doubt if it is good for them, and we are certain 
that for many it is absolutely impossible. Yet these lads 
may offer as good or better material in other respects than 
the others. Mr. Dugald Drummond has tried to meet 
this difficulty in another, and we think, a better way. He 
gives classes during the works hours, in the morning, 


youths starting on their business career, the fact that 
everything in business reduces ultimately to pounds, 
| shillings, and pence. 


THE STEEL TRUST. 


Facts have been too much, after all, for the Morgan 
group of financiers. The United States Steel Corporation 
is not exempt from the difficulties and troubles which 
attend the carrying on of competitive trade. According 
to Mr. Schwab, a. year ago the assets of the Corporation 
represented a money value of 1,400,271,000- dols., or say 
roughly, £280,000,000. A tremendous output is required 
to pay a dividend on such a colossal capital. Mr. Morgan 
and his fellows proposed to buy up the whole iron and 
steel interest in the United States; and in pursuit of 
that object they paid much more than the proper value 
for mines and furnaces and mills. But, even so, they 
could not obtain all that they wanted. So long as the 
great, and no doubt in a measure artificially stimulated 
demand for iron and steel] lasted, the Steel Trust made a 
profit, not large, but still a profit. When the demand fell 
off the Steel Trust still kept prices up and reduced output, 
holding, no doubt, that the rival works would follow suit, 
but the rival works have done nothing of the kind. They 
have been underselling Mr. Morgan. That things have 
gone badly for the Trust during the last six months was 
an open secret; but it was hoped that the dividends would 
be paid. The latest advices from New York are disastrous. 
The Standard’s correspondent, who is careful and well 
informed, says that “ The Steel Trust’s annual statement 
proves to be worse than the worst anticipation. The net 
earnings for December were about 3,000,000 dols., a 
decrease of 10,000,000 dols. as compared with June or 
July.” As a result of the position, no dividend is paid on 
the common stock, and preference shareholders get 
14 per cent. only. It is not necessary to give figures 
in detail. The entire undertaking appears to have 
been begun on assumptions which have turned out 
to be largely erroneous. Over capitalisation will not 
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| and steel than they could sell at a profitable price. 


succeed in the United States, even in Mr. Morgan’s 
hands, any better than it will succeed in this country. 
The rush for iron and steel is over. The orders held by 


| the Trust amount to 3,215,000 tons—a diminution of 
| 2,182,000 tons as compared with the same period last 


year. Mr. Morgan has been deposed in favour of Mr. Rocke- 
feller. Attempts are being made to reduce make; men 
are being discharged, and furnaces put out. But although 
this may in a measure stop loss, it cannot represent gain. 
It is impossible to make a profit on the unwieldy capital 
unless all the plant is kept going at remunerative rates. 
That, it appears, cannot be done. We have no regret to 
express. We are entirely opposed to the formation of 
gigantic Trusts. The main interest in the matter for 
Englishmen is the possibility that the Trust may dump 
huge quantities of iron and steelin this country. Much 
will depend on the demand of the Trust for ready money 
at any cost. The situation is not at all unlike that which 
existed a couple of years ago, when the German iron- 
masters, heavily indebted to the banks, made more iron 
The 
banks took the matter into their own hands, and sold 
stocks for what they would fetch, usually for under cost 
price. 








THE PREPARATION OF ESTIMATES. 
By A MANUFACTURER. 
No. II.* 

THE works costs have now to be dealt with, and the 
chief draughtsman and the foremen of departments meet 
in conclave thereon. First the principals are considered. 
These are not quite like anything that has previously been 
made at the works; the nearest approach in span is some 
90ft. King rod trusses made about four years previously. 
These weighed four tons each, and were estimated to cost in 
wages £2 per ton, but the costs department declared that the 
actual figures were £9 10s. each. Turning up the draw- 
ings, it was found that they were erected complete in the 
yard, and it was recollected they stood a while awaiting 
the inspector’s pleasure. There is nothing in the present 
specification to say that this job shall be erected asa 
whole, but that the trusses shall be put together 
singly for inspection. So there is not much similarity 
here. Eventually the drawings of a round rod tie prin- 
cipal of French truss formation is found, 75ft. span, 
weight three tons. There were thirty of these all alike, 
and the estimate for them was £38 per ton, whilst the 
actual cost is given by the costs department as £8 10s. 
per principal. The girder yard foreman disputes this, 
and shows from his memoranda that the wages cost was 
as nearly as possible £7 5s. per principal. The costs 
department will not allow this, and insist that their 
figures are correct. The chief draughtsman is in a 
quandary. What are the right figures? He asks the 
girder yard foreman his opinion of the probable cost of 
the work in hand; it is given, after deliberation, as £7 
per principal. The problem now is, what will the costs 
department show the work to have cost if they get 
the job? On similar lines to this last episode, it 
will be about £8 5s. each. Now, it does not do 
for the costs to show heavier than the estimate— 
there is trouble then with the management, so the 
estimater is between two stools. If he puts too high a 
figure down they may lose the contract, if too low he will get 
into trouble. It seems to him that former costs have really 
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been too high—much higher than he is under the impres- 
sion work costs at other places—but he has no means of 
verifying these figures; the costs are not under his 
control; they are got out by clerks on the clerical staff, 
with whom he has nothing to do. It invariably happens 
that if he wishes to keep figures down because work is 
badly wanted that the girder yard and the costs disagree 
as to the actual figures for previous work. Consulting 
the foreman again, he goes through the work step by 
step, and asks for the piecework prices all through. 
They are then set down as follows :— 


Details »or One Principal. 


£ s 4, 
No. 2. Screw ends (34in.) and nuts at 
ye ee ae 5 0 
2. End eyes with bosses (3,in.) at 
4s. each LP AS Spares ee 
. Shuts (3hin.) at 2s. 6d. each ... 010 O 


in 


. End eyes, with bosses (2fin.) at 


Ea” ae ere 05 4 

4, Shuts (2Jin.) at 2s. 3d. each 09 0 
1. Middle (2}in.) at 6d. each 0 0 6 
2. Jaws (2hin.) at 1s. 6d. each ... 03 0 
4. Shuts (24in.) at 6d. each @290 
2. Eyes (2in.) at 5d. each... ... ... 9 010 
2, Jaws (2in.) at ls. 6d.each ... ... 0 3 0 
4, Shuts (2in.) at 6d. each Paes 2: 
2. End eyes (2}in.) at 6d. each 010 
2. Shuts (2}in.) at 6d. each... 010 
4. Jaws (1}in.) at 1s. each 04 0 
4. Shuts (]4in.) at 3d. each a 01 0 
4, End eyes (1in.) at 3d. each 01 0 
12. Links at 6d. each... ee eee 06 0 
Total for smith work 3 2 8 

aan Ge ic, oe OD 

, for Rafters and struts... 1 0 0 
Assembling , 010 0 

Finishing ... 015 0 

6 2 8 


To this total of £6 2s. 8d. the foreman had added 15s. each 
principal for marking, painting, and packing, and called 
his total £7. 

Looking at these items as they now presented them- 
selves and conning over the specification between them, 
the two find that “all rivet holes had to be drilled from 
the solid; that “the edges of all connecting and other 
plates had to be planed, chipped, or filed; ” that “a pro- 
portion of the welded joints, not exceeding 10 per cent., if 
satisfactory, were to be broken as a test of their sound- 
ness,” or, as an alternative, “that at least 10 per cent. of 
the principals shall, when put together complete, be 
loaded with a load at least one and a-half times that of 
the calculated working load.” It is evident that such 
stipulations as these, if insisted upon, would materially 
add to the costs, and, after carefully going through the 
question, it is decided to take the workshop costs at 
£7 15s. per principal, or, say, £2 5s. per ton, exclusive of 
bolts. 

Next comes the consideration of the lattice purlins. As 
these are practically all alike, and there is a good number 
of them, it is felt that a low price will be necessary. The 
costs department cannot help them much here, as they 
seem to have “no records.” The foreman thinks 27s. 6d. 
per ton would be enough for him, if it were not for the 
specification conditions; but bearing these in mind, and 
the delay there seems likely to be in getting material 
quickly through the number of sections involved, the sum 
of 32s. per ton is put down for this item. 

The longitudinal girders are of rather a different class 
of work. Of open web or single lattice formation it is 
specified that “the ends of all ties and struts shall be 
chipped and filed to fit the main angles;” and, in addi- 
tion, the clauses re-drilling from the solid, planing, &e., 
hold good. Whilst of simple character or design, therefore, 
they are rendered much more costly by these conditions, 
and it is necessary to be careful with them. Costs showed 
that previous similar girders had been made at 35s. per 
ton, but these had been punched and rimered, and had 
been of ordinary finish. After deliberation, £2 2s. per ton 
is duly set down. 

The stanchions are now the chief remaining item to be 
discussed. They had been designed to be all alike, and 
presented, therefore, a straight run of good work. There 
is nothing difficult about them—except the same speciii- 
cation—and it is evident that special dispositions might 
readily be made to deal with them. Stanchion costs 
averaged—according to the costs department—30s. per 
ton. These might be made for much less were it not for 
all the drilling, &c., that has to be done. Reckoning up 
the number of holes to be drilled and rivets snapped, the 
planing and assembling necessary to meet the conditions, 
the foreman requires 35s. per ton for them, and this is 
accordingly entered. 

There is not much work required for the slating laths. 
Principally cutting to length and holing, as required. 
The price of 10s. per ton is agreed upon for these, and 
then the estimate up to date reads as follows :— 


For Steel and Waste. 


Principals. Purlins. Girders. Stanchions. Slating laths. 

#8. d, fa £3. d. £.s, @. Sa. a, 

613 4 613 4 613 4 ¢H 4.4. GB 4 
For Girder Yard. 
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Roya InstirutTion.—On Tuesday next, at five o’clock, Professor 
L. C. Miall will begin a course of six lectures at the Royal Institu- 
tien, on ‘‘The Development and Transformations of Animals ;” 
on Thursday following, at the same hour, Mr. G. R. M. Murray 
delivers the first of three lectures on ‘‘The Flora of the Ocean ;’ 
and on Saturday, January 16th, at three o’clock, Mr. J. A. Fuller- 
Maitland begins a course of three lectureson ‘“ British Folk Song,” 
with vocal illustrations. The Friday evening discourse, on 
January 15th, will be delivered by Lord Rayleigh, his subject 
being ‘‘Shadows ;” on January 22nd, the address will be by the 
Rev. W. Sidgreaves, on ‘‘Spectroscopic Studies of Astrophysical 
Problems at Stonyhurst College Observatory ;” and on January 
29th, the discourse will be by Mr. D. G. Hogarth, on ‘‘ The Marshes 





of the Nile Delta.” 
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HORIZONTAL DUPLEX MILLING 


MACHINE. 

WE illustrate a type of milling machine in which the head 
is duplicated on separate uprights, with the work carried on 
a table between the two, and which is of interest as one of 
the latest examples of labour-saving machine tools, its utility 
being doubled. with no extra cost of attendance. It is 
adapted for operating on either horizontal or vertical sur- 
faces, and especially by the use of end or face mills, thus 
affording a means of economically machining a large variety 
of work. With two face cutters, as shown on the floor in 
front of the machine, work may be machined on two sides at 
the same time, parallelism being maintained throughout. 
This machine, which has recently been constructed by 
Messrs. John Hetherington and Sons, Limited, Ancoats 
Works, Manchester, embodies in its details some features of 
the most advanced practice for quick and easy handling, so 
that changing from’ one operation to another occupies a 
minimum time. The operating handles are duplicated, to 
enable them to be operated from either side of the machine. 
The table, which has a working surface 6ft. 6in. long by 
lft. 2in. wide, and has a traverse of 6ft. 6in., is driven by a 
screw, carried in bearings at each end, and having ball 
bearings to take the thrust. By means of a hand adjustment 
it may be traversed with a variable self-acting feed motion, 
or with a quick power traverse, in either direction. Adjust- 
able stops are provided to stop the table at any part of its 
traverse. The gearing for obtaining the reverse motion and 
the quick and slow motions is all self-contained inside the 
bed, and a cover encloses the opening made -for the gearing, 
so that nothing besides the operating handles is exposed to 
view. . The reversing handle on the right-hand side is shown 
just above the cover, and the other handles are near to the 
hand wheel. An interlocking device is provided, so that it is 
impossible for the quick and slow motions to be engaged at 
one time. A trough runs all round the table to receive waste 
lubricant and convey it back to a tank formed in the back 
end of the bed, and a slow-speed rotary pump is provided to 
supply lubricant to the cutters. At the front end of the bed 
there is a swinging door on each side, and each of these doors 
is provided with adjustable shelves or trays to hold cutters, 
&e., which are fully exposed to view, and easy to get at when 
the door is opened wide. 

The uprights. are carried on beds at right angles to the 
table, and either of them may be adjusted by hand. Each 
upright may be adjusted from either side of-the table, and 
indexed dials are provided for this purpose, which read to 
iosoth part of aninch. Asa further convenience in setting, 
a rule is placed on each side bed, and each upright has an 
adjustable pointer, so that it may be set opposite to any even 
division on the rule. The heads carrying the spindles are 
each independently adjustable vertically on their respective 
uprights by means of a crank handle, screw, and revolving 


nit; the heads are counterbalanced and the nuts are fitted 
with ball thrust bearings. There is a vertical adjustment of 
12in., and the highest position of the spindle above the table 
is 17in. Rules and pointers are also provided for setting the 
heads. The spindles are 3in. diameter in the smallest 
parts, and the front bearings are double coned to take up end 
thrust and wear. Each spindle is fitted with a phosphor 
bronze worm wheel, and is driven by a coarse pitch screw. 
The teeth of the worm wheel are hobbed out by machine to 
ensure a correct formation and smooth running qualities. 
The spindles may rotate in unison, or either may be dis- 
engaged while the other is running. They are fitted with 
Muir’s patent couplings for readily securing the arbors, and 
a spiral socket is provided for the left-hand spindle to receive 
the end of an arbor and support it when driven by the other 
spindle. The greatest distance between the ends of the 
couplings is 40in. There is one driving arrangement, con- 
sisting of a four-speed cone pulley and double gearing. The 
largest diameter of the cone is 174in., and it takes a 34in. 
belt. The ratio of the gearing is 26-5 to1. The back gear is 
carried on an excentric bush, and the cone pulley is engaged 
or disengaged with the driving shaft by means of a toothed 
clutch. The feed motion for the table is driven from the 
countershaft independently of the spindle driving. There are 
eight changes of feed in all, two being by means of a two- 
speed cone pulley, and these are multiplied by a sliding key 
working in a cone of four wheels and operated by means of a 
hand wheel. The range of feeds is from }{in. to 4,in. per 
minute. All the gearing is cut from the solid, and is covered 
by neat guards. The right-hand head is also fitted with a 
self-acting down feed motion and automatic knock off, the 
vertical handle at the end of the bed being provided for this 
purpose. The machine weighs over seven tons; it is, when 
desired, fitted with one head only and a removable outer 
support for the end of the arbor. A set of cutters for use in 
the machine is shown on the floor. The two face cutters are 
12in. diameter by 2$in. wide. 


RUSSIAN RAILWAY CONSTRUCTION. 

Tue Russian Ministry of Ways of Communication has drawn 
up an extensive programme of railway construction to be 
carried out during 1904, but it remains to be seen whether 
the Imperial Council, in view of the uncertainty of the 
political outlook in the Far East, will not be compelled to 
impose some limits upon the projected activity. The pro- 
gramme as drawn up is of especial interest to St. Petersburg, 
for the importance of the capital-both as a trading port. and 
as a point of transit for goods will be increased by several 
new lines of railway, and the coming year promises to be one 
cf great activity in developing the long-neglected agricultural 
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interests of Northern Russia; that is, of course, if the pro- 
jected railways are built. By January 14th, 1905, the con- 
struction of the St. Petersburg and Vologda Railway is to be 
completed, and eight months later the extension of that line 
to Viatka will be ready for working. The work of connecting 
St. Petersburg with Petrosavodsk by rail will not be finished 
under two years. St. Petersburg is to be also the terminal 
point of an equally important new railway system, which will 
be ready for use early in 1905. The line southwards to 
Vitebsk is almost completed, and from Vitebsk to Shlobin the 
line will be opened to traffic next year. Special mention 
must be made of the strategic railway through Poland. This 
main line will be 725 miles in length, and is being built from 
Bologoye to Syedlez in two sections, the central point being 
Plozk, on the Vistula. This line is to be finished by 1906. 
Thus, in a few years, there must follow a great expansion in 
the trade of St. Petersburg. Meanwhile there is a project to 
connect the capital with the Siberian Railway by means of a 
new line to be built from Kurgan to Ekaterinburg and 
thence to Perm—that is, to run almost parallel to the Sibe- 
rian Railway, and to the northwards of that line in the direc 
tion of the Vologda and Viatka lines. The Perm Railway 
will be finished towards the end of 1907, and it cannot fail to 
exert great influence upon Siberian exports by way of St. 
Petersburg and the Baltic ports. 

Moscow is already the centre of an important railway 
system ; during 1904 the old capital hopes to see the comple- 
tion of the long-desired ‘‘ Ring ”’ railway. 

In the South the Ekaterinen Railway will start working, 
and in two years there ought to be finished the line from 
Khersson to Nikolaieff, which line may be regarded as the 
first section of the important line which is to be built from 
Nikolaieff to Dshanka and the Crimea. In the Trans 
Caucasus the Erivan and Alexandropol Railway is to be 
carried forward to the Persian frontier, which, as the Russian 
Press says openly, ‘‘ it is to cross at a later date.’’ In Central 
Asia the work of building the Orenburg and Tashkend Rail 
way is being pushed forward rapidly, while the line round the 
southern end of Lake Baikal is being laid down with all 
speed. 

Altogether Russia should acquire 3645 miles of new rail- 
ways during 1904, the cost of which is estimated to amount 
to £16,170,000. If, however, from various causes, the entire 
programme should not be carried out during the next twelve 
mofiths, for thé outlay would be a heavy tax upon the Russian 
Exchequer in its present state, yet it may be assumed that 
the new lines will be constructed eventually. 





OFFICIAL consent has been given to a proposal for a 
rant by the municipality of £412,500 for the extension of the 
docks in Hamburg, 
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AN ELECTRIC CANAL-TOWAGE SYSTEM. 


A NeW system for the application of electric power to the 
towing of canal boats has recently been tested on the Erie 
Canal, U.S.A. This system is the invention of Mr. Stephen 
W. Wood, and is being introduced by the International 
Towing and Power Company. 

A row of steel columns, 25ft. apart, is erected on the tow- 
path, with short transverse girders carrying two parallel lines 
of 18in. rolled joists, which are set 3ft. apart, with the one 
nearer the canal a foot or more lower than the other. These 
lines of joists are connected at intervals, and on the top and 
bottom of each is bolted a line of flange rails. The electric 
locomotives or trolleys ride on these two single-rail lines. 
Each locomotive weighs five tons, and is 10ft. long, 2ft. wide, 
and 3ft. high. Two motors of 40 horse-power each drive two 
24in. grooved driving wheels riding on the top rail, and the 
motors are geared down by double reduction to give the 
requisite low speed. At the rear are a tramway controller 
anda resistance box, forming a seat for the operator or driver. 
Heavy arms extending down from the frame carry grooved 
wheels running against the rail under the bottom boom cf 
the girder or joist, and these wheels are held up to the rail 
by heavy springs. 

A single trolley wire is carried over the structure by bracket 
arms on poles, but two wires could, of course, be used. A 
500-volt current supplies the power, and is taken by the loco- 
motives by means of trolley poles, as on tramears. In 
pascing, the motorman in charge of the locomotive on the 
lower line stops, and pulls down his trolley pole, allowing the 
other to pass and carry over the hawser, which is attached to 
heavy hooks on the locomotive. 

With the present system of mule towing, a cargo of 160 tons 
ix about the maximum, going west against the current. The 
electric system can haul four canal boats with 250 tons each 

or 1000 to 1200 tons in all—at a speed of four to five miles 
an hour, without causing any wash of the banks. Current 
can be obtained from power plants in the cities and towns 
along the canal. The cost of equipping the 352 miles of the 
Erie Canal is estimated at £1,084,500 for the structure and 
electrical wiring, and £150,000 for 300 motors of 40 horse- 
power each. 

\ similar experiment was made with the Lamb electric 
towing system a few years ago, but in that case the motors 
ran on an aérial wire tramway, the flexibility and swaying of 
which proved unsatisfactory. Steam towing is employed to 
a small extent, but is expensive unless the steam canal boat 
tows four to six other boats. The substitution of an electric 
motor to drive the propeller, with current taken by a trolley 
pole on the boat, was tried in 1898. But as the depth of 
water is only 5ft. to 74ft., if the screw is driven fast enough 
to give a speed of over two miles an hour, it causes a heavy 
wash of the banks, and disturbs the bottom. With mule 
towing a speed of about 1} miles an hour is made. 

While this system on the Erie Canal is only an experiment, 
the Miami and Erie Canal already has some ten miles of its 
length operated by electric locomotives on a line of -railway 
laid along the towpath. This system is now in regular 
<r and is being extended over the whole length of the 
canal, 





CHASING AND TURRET LATHE. 


We illustrate an interesting lathe that has been specially 
designed by Messrs. Roberts Bros., of Dukinfield, for the pro- 
duction of the parts of injectors and similar work in a large 
locomotive factory. It is, of course, a brass finisher’s lathe, but 
it has been got out to meet exceptionally heavy duty, the bed 
and headstock being made of proportions out of the ordinary, 
and the belt power has also been augmentéd. The friction 
gear, too, has received attention to bring it up to the general 
vequirements of the machine. 

The lathe is fitted, as the illustration shows, with a com- 
pound turret slide. The-top slide is provided with both screw 
and lever feed, and has a knock out as well as the usua dupli- 








cating stops. 
well out of the way. 
The bottom slide is fitted with dead centre stop for boring, &c., 
and with the usual backward and forward stops. The rest, as 
a whole, may be moved along the bed by the hand wheel in 
front. 
steel, so that wear is reduced to a minimum ; the tool-holders 
are carried by split locking bushes. SBTe 

The lathe is fitted with a chasing attachment of the ordinary 
kind; but a movable bearing for the shaft is provided to give 
extra stability. The chaser arm is of such a design that the 
slide rest when in use may be brought right under it. The 
tapering attachment is adjustable along the bed. 

Attention may be directed to the slide rest, which is fitted 
with an independent bottom slide for quick adjustment to 
small or large diameters. The top slide has“a double tool post, 
and the handle for the screw feed is fixed fat right angles to 
the screw, and in front of the slide. The slide swivels on an 
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DOCKYARD NOTES 





As we go to press comes the news of a fatal boiler explosion 
which occurred on board H.M.S. Wallaroo, by which forty- 
three men have been killed and wounded. No information 
has reached this country beyond the bare statement that a 
boiler has exploded. The Wallaroo is a third-class cruiser, 
n2arly fourteen years old, built at Elswick, and first known as 
She has triple-expansion engines, and four 


| double-ended Scotch boilers by Hawthorn, Leslie and Co. 


We do not know whether she has been re-boilered or not since 
she went to Australia. The explosion occurred while she 
was running from Sydney to Hobart. Unless a boiler shell 
burst it is not easy to explain the statement that many deck 
hands are among. the sufferers. 


THE Majestic and Magnificent are to be replaced by the 
Cesar and Ilustrious inthe course of a few weeks. They 
will be at Once refitted and re-attached. Eventually it is 
proposed to put all the Majestics into the Channel Fleet. The 
ideal ships for this squadron would have been the Duncans, 
only it has been found that these are poor sea boats, in 
consequence of which they are likely to remain Mediterranean 


| vessels. 
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When not in use the lever is readily moved | 
The base is divided for angular work. | 
I | coal. trade at this port. 
| paramount importance to the Yorkshire coal trade. 


All the working parts of the turret are of hardened | 





YORKSHIRE COLLIERIES AND THE 
HULL COAL TRADE IN 1903. 


AN advance copy relating to the Hull coal trade has been 
issued to subscribers, and shows that, considering the state 
of trade abroad, there is a satisfactory increase in the 
tonnage dealt with during the year 1903. The total imports 
last. year reached 3,431,456 tons compared with 3,170,976 tons 
in 1902—an increase of 260,480 tons. The year opened fairly 
well, and, despite the fact that 30,000 tons less was sent away 
in March, due largely to the strike at Denaby Main Colliery, 
there was an increase of close upon 30,000 tons on the 
quarter’s tonnage. The increase was in a great measure due 
to the extra demand for the cheaper coal for shipment to 
America during the miners’ strike in the United States. 
Business during the second quarter of the year was pro- 
gressive, the imports reaching 721,073 tons, being an in- 
crease on close upon 95,000 tons. The close of the September 
quarter the imports had reached 2,555,072 tons, showing an 
increase of nearly 230,000 tons. The business done during the 
last> quarter of the year has still been progressive, and, 
as stated, another successful business year has marked the 
The port may be said to be of 
The 
West Yorkshire coalowners till the construction of -the 
Hull and Barnsley line had the advantage, but during the 
past year not only have new extensions been constructed, but 
the company has adjusted certain differences in the railway 
rates which have placed the company in the position of carry- 
ing a very large proportion of coal from South Yorkshire 
collieries to Hull for shipment. The year has been marked 
by successful shipments to foreign parts, including the 
Channel Islands, which reached 1,564,023 tons, an increase 
of 189,858 tons. The increase for the year, coastwise, 
was over 4000 tons. Prices have been steadily maintained 
throughout the year, from the Humber ports especially, with 
regard to the better qualities of coal. There has been a 
full average demand for best coal, and satisfactory advances 

















ROBERTS’ 

accurately graduated base. As shown, the gearing is all 
enclosed by cast iron covers. We give a list of the principal 
dimensions :— 

Height of centres 10in. 

Length of bed .. sft. 

Size of hole in spindle 1,,in. 

Feed of turret slide in. 

Ljin. 


Diameter of holes in turret 
Size of cones : 
Width of cones ; 
Size of counter pulleys .. 
Countershaft speed 
Approximate weight 


7in., 9in., and Llin. 


Ibin. by 4in. and 12in. by 4in. 
300 and 375 revs. per min. 
‘ 30 cewt. 








Tue Preston and Blackburn Tramways Bill, which will 
come before Parliament next session, provides for the incorporation 
of the Preston and Blackburn Tramways Company, and to 
empower them to make and maintain a tramway joining the two 
systems 





CHASING AND TURRET LATHE 


have been made in the development of outlets for. the commo 
and cheaper qualities. 

Satisfactory as is this important branch of the Yorkshire 
steam coal trade, it must be admitted that the New Year 
opens none too brightly with regard to another important 
branch of the steam coal trade, viz., the railway contracts 
It is true that the Midland and Great Northern Railway Com 
panies have agreed to pay 8s. 9d. per ton for next year’s 
supplies, but the North-Eastern, Lancashire and Yorkshire, 
and a few smaller companies are holding out for a still further 
reduction in price. A coalowners’ meeting was held on Tues 
day, and it is understood that the companies named are stil, 
holding out for 8s. 6d. per ton. It seems that unfortunate 
circumstances have intervened. One or more large producers 
of South Yorkshire steam coal are acting independently of tre 
South Yorkshire Steam Coalowners’ Association, so that in 
all probability a lower rate will be accepted. Should this te 
the case, the action will have the effect of interfering con- 
siderably with prices of steam coal during the year. 
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INDEPENDENT CONDENSING PLANT. 


Last week, in our résumé of mechanical engineering, we 
referred to the use of independent condensing plant for electric 
light and power stations. We now illustrate a very fine 
example of this machinery, designed and constructed by 
Messrs. Cole, Marchent and Morley, Limited, Bradford. As 
the plant is to work in the tropics, special proportions have 
been adopted suitable to the high temperature of the con- 
densing water. It will be gathered from our engravings that 
the installation is of unusual size and power. It takes steam 
from several engines exhausting through a main common to 
them all. As the load varies, two entirely independent 
condensers with their pumps are provided. On the peak 
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SECTION OF AIR PUMP 


both condensers are used, while one can deal with light loads | 


or take the full load with lower vacuum when the other set is 
stopped for overhauling. 

The condensers are of the counter current jet type—that is 
to say, the steam and air inside the condenser have a 
tendency to pass in the opposite direction to the water, and 
the internal arrangement of the condenser is such as to allow 
for this. To take full advantage of this system it is desirable 
to have the air and water pumps separate. Each unit has 
two fly-wheel type pumps of massive construction, coupled 





together and operated by compound steam cylinders. One 
pump—of which we give a section—dealing solely with the 
air, is of the Edwards type, taking its suction from the top 
of the condenser. The other is a double-acting circulating 
pump, specially constructed for the duty and for high-speed 
running ; it takes the water from the condenser and delivers 
it to the top of the cooling tower. The complete installation 
includes a fan draught cooling tower, two sets of condensing 
plant, piping, fans and motors, and would deal with 60,000 lb. 
of steam per hour. These particulars give an idea of the 
general design, and there are a number of carefully worked- 
out details which will be noticed in the illustrations. 


LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the oprnions 
corresponden tx.) 


of our 


STEAM TURBO GENERATING PLANT. 

Sirk,—-I am glad that Mr. Morcom and | are agreed on one point 
at last, the meaning of load factor, for 1 certainly gathered from 
his last letter that he was mixing the plant capacity with it. I am 
also sure if he will discuss the matter with the many consulting 
engineers who recommend, and station engineers who use his engines, 
he will appreciate as much as I do its value in reducing the coa 
bill. 

It is unfortunate that he should have selected the Coronation as 
affording an extra high load at Cambridge; did he know the 


University town he would remember that the celebration took | 


place in August, when some 75 per cent. of the consumers were 
away, and that the value of this imaginary maximum would be 
about half of that on a winter’s Saturday night. I cannot speak 
of Scarborough, but Jet it be remembered that 19 towns out of 20 
have an abnormal load at Christmas, which is denied to both 
Cambridge and Scarborough. 

Now, as to the alleged excess of plant in all stations when step- 
ping from small units to larger, it must be the case, and I will show 
that turbine stations are not alone in their excess. I have before 
me a circular letter and pamphlet which has been distributed by 
Messrs, Belliss. If the reciprocating engine needs the circulation of 
such an effusion, it must indeed be in a bad way ; but more about 
this anon. At present | take from a list of stations attached to it 

in which are installed Belliss engines—nine ; of these | might well 
ask, are the engineers so apprehensive of piston valves seizing, or 
as has happened before—the whole engine collapsing through water, 
that they need from two to four times the plant required for their 
maximum load ¢ 
Plant. Ratio. Year, 
Kilowatt. 

1125 

470 

B+ 

lsu 
S740 
2300 
1080 


725 


Maximum Load. 
Kilowatt. 
460) 
11S 
Ist 
520 
4126 
s7o 
#52 
BU) 


Station. 


Ayr 
Barnes 
Buxton 
Coventry 
Leeds. 
Plymouth 
Taunton , 
Worcester ; 
Barnes and Buxton have batteries as well. 

I do not wish to question Mr. Morcom’s impartiality in compiling 
his list, but I would ask him to carry his spirit of fair play a little 
further. Mr. Swinton and I have both drawn his attention to the 
inclusion of a partly water-driven station, and as yet he has not 
deigned to reply or withdraw it ; further, non-condensing turbines 
have been over and over again admitted out of the running with 
reciprocating engines as regards coal. Why does Mr. Morcom still 
insist in dragging them in! That non-condensing turbines have 
scored in another way I will presently remind your readers. 

The average of 160 stations only shows that the bulk is not as 
good as the sample. I regret, however, that I am not able to 
follow the turbine bulk figures. First, I cannot call to mind eight 
turbine stations exclusively, the nearest approach is as follows : 
LHP. 


Coal per unit. 
Reciprocating. 
1500 


Name of station. : 
ence. 

Blackpool... .. .. .» OW 

Newcastle district / we 52 

Cambridge @ 66 

Scarborough 

West Bromwich 

Morecambe .. .. 

Melton Mowbray .. 

Whitby .. . 


40) 
Not in Electrical Times list 
Total e747 average. 
therefore, gives turbine’s average ‘747 against rod 


My li 
8 a difference of ‘009 or 1*2 per cent., which is certainly 
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hair-splitting. But this is not all—Mr, Moreom will not agree to the 
inclusion of Newcastle-on-Tyne in his turbine list because there 
are reciprocating engines as well—does he include it in the 1601. 
yet he insists in classing Blackpool and Morecambe, both mixeq 
stations. It is a sad coincidence for the reciprocators that the most 
costly in coal should have the largest ratio of reciprocating plant 
Removing the two mixed stations and adding a large allowance {, 
Shipley, viz., 75 per cent. for steam received from the destructor 
the average is only *643, This is a similar example of reading 
figures and facts simultaneously, and is as instructive as the reduc. 
tion of Cambridge and Leeds to the common basis of ** smudge” 
and adjusting the railway rate. 

I well remember the excellent result of the Wallsend Slipway 
Company’s engine at the Newcastle station, and Mr. Laing is to jy 
complimented most highly on it; all the same it only representy 
one-ninth of the total capacity, and the new station is to hay» 
11,000 kilowatts of turbines. The consulting engineer of this 
station does not appear to have much doubt as to which type of 
engine is the better. ; 

My surprise is much greater than my disappointment that 
Mr. Morcom will not accept the figures I have given him for the 
value of vacuum, It is not, so far as I know, usual for the 
members of the great institution to which we both belong openly 
to doubt the words of each other. I have accepted the figures of 
the tests made in Mr. Morcom’s works ; is it too much to ask hin 
to accept those made in the works where I was manager ! 

Mr. Wilkinson's figures were based on a table which I have not 
only demonstrated to be wrong, but have the authority of the 
makers to say so. If your correspondent had only taken the 
trouble to calculate the theoretical efficiency of a steam engine 
under the conditions of the Cambridge tests he would have saved 
himself being misled by the statement attributed to Mr. Emmet, 
Unfortunately I have not the paper referred to by me, but what 
Mr. Emmet did say, or meant to say, was probably that the 
theoretical value of lin. of vacuum is about 6 per cent.; even this 
isa high figure. Much as turbines have progressed, their builders 
have little hope of attaining to the standard of the Rankine cycle, 

Tocome to the pamphlet issued by Mr. Morcom’s firm, | am 
much obliged for the character of great ingenuity, but 1 cannot 
hope to aspire to the height of this document. I note. that it is 
copyright, which, I trust, does not preclude my pointing out its 
errors. It is, indeed, surprising that a firm with 80 deserved a 
world-wide reputation should lend their name to so misleading 
compilation, 

The length of this letter prevents me dealing with the full con- 
tents, but briefly stated, itis an amplification of the table of seven 
turbine and reciprocating stations ; but instead of seven stations it 
adds two metropolitan, making nine turbine stations, 

The following explanatory note appears :—‘‘ The nine turbine 
stations given are the only central stations fitted wholly or mainly 
with this form of generator which have had any real duty to 
perform,’ ; 

The first given under turbines is the Metropolitan, with a sale of 
over twelve million units, and a cost in coal of 1-22d. What is the 
true state of affairs according to a 1904 directory! Twenty-two 
engines by Willans, five by Hornsby, nineteen Parsons’ turbines, 
five by Westinghouse—2500 indicated horse-power each—and two 
Sultzers—5000 indicated horse-power each—a total of fifty-three, 
and only nineteen turbines, Is this wholly or mainly! Four of 
the reciprocating engines are alone equal to the whole of the 
turbines. As to Woolwich, the proportion of reciprocating plant 
is greater than Newcastle-on-Tyne; why, then, did not Mr. 
Morcom’s impartial spirit allow him to put in this latter station / 
Salisbury, with its water station, as [ expected, alsocomes in ; and 
lastly, another note informs us that *‘ the examples of recipre wating 
stations have been selected so as to be as nearly as possible com 
parable with the others in size, location, and load factor ;” how far 
the last portion of this is correct Mr. Swinton and I have already 
shown, Further comment on this table at present is needless. 

Now as to the re-tried engines, the original statement as to these 
| was, that the later figures were better than the originals ; we are 
| however, arriving at a modified state of affairs. 1 fear so ingenious 
a method of lumping the figures at all loads would not go down 
| with many customers of Messrs, Belliss known to me. [ have not 
yet seen a rep!y to the increase of the indicated horse-power con- 
sumption, which is now 7-96 per cent. 

To come back to the Metropolitan, has Mr. Morcom forgotten 
how turbines came to be used at all? For the benefit of your 
younger readers it may be worth repeating. In consequence of 
actual or threatened law proceedings, many thousand pounds 
were spent in increasing foundations, and in carrying out every 
thing that the ingenuity of the best engineers of the day could 
suggest to prevent the reciprocating engines shaking up the neigh- 
| bourhood of Manchester-syuare. Finally an injunction was 
obtained ordering the station to be shut down unless the vibration 
ceased by a certain day. Every engine in the place was turned 
out, turbines installed, which have run ever since, and the plaintiffs 
expressed their complete satisfaction with the new plant. In spite 
of the serious handicap without condensers, turbine builders have 
no reason to be ashamed of the Metropolitan. 

The taunt that turbines figure to so small an extent in the 
country’s total production of engines hardly affects the question. 
Reciprocating engines have been built for upwards of a century, 
whilst the first turbine was started less than twenty years ago ; 
such a start in life goes for a great deal. Turbine builders may, 
however, be well satistied with the progress being made. Little 
more than a year ago there was only one firm in the country build- 
ing, now there are no less than seven, and, most wonderful to 
relate, one firm of reciprocating engine builders whose work and 
reputation are second to none in the world, 

Your correspondent concludes with the usual string of ¢ part 
statements, and a list of alleged difficulties and troubles. My 
turbine experience now extends over nearly fourteen years, and [ 
fear my faculties of observation are considerably impaired, as | 
have not taken any of them seriously to heart ; bat then I cannot 
claim to figure amongst the best, and most ingenious, mechanical 
Joun H. BARKER 
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engineers 

| &2, Cardington-road, Bedford, 
January 4th 


Sir,—We notice in your issue of December 25th a letter from 
Mr. Henry Davey proposing a combination of the reciprocating and 
turbine engines for the propulsion of vessels, We quite agree 
with the principles ennunciated by Mr. Davey. These have been 
our views for many years, and in our patents numbers 367 of 
1897 and 16,551 of 1900 will be found a complete statement of the 
theory and method of putting it into practice as applied to 
driving steamships, dynamos, and all kinds of motor power where 
the reciprocating engine is used for the higher part of the expan- 
sion and the turbine for the lower expansion. Up to the present 
time we have not been able to induce any shipowner to adopt 
what they are pleased to term a “mongrel” system, though we 
have on several occasions given them our assurance that the 
economy in fuel per horse-power developed will amount to at least 
15 per cent. However, we quite think that as the turbine engine 
has taken many years to introduce, it will take some little time yet 
before the owners of tramp and other classes of slow steamers will 





| adopt a combination of reciprocating engine and turbine. 


CHARLES A, PARSONS. 
Heaton Works, Newcastle-on-Tyne, 
December 30th, 1903, 


Sin,—-As a small contribution to the controversy on the above 
subject, I am sending you a diagram I have prepared ne the 
performance of various engines, plotted on a superheat basis. 
These include : 

(a) 1000 kilowatt steam turbine at Newcastle, as given in Mr. 
Hunter's paper before the Institution of Mechanical Engineers— 
refer Engineering, August Ist, 1902- 145 1b, steam, 26-5in, vacuum 








04 


ee 
© to the 
3c therg 
160 1. 
mixed 
he most 
plant, 
ce to 
ructor, 
‘eading 
reduc. 
iudge” 


lipway 
S to be 
resent 
» have 
if this 
rpe of 


| that 
or the 
" the 
penly 
res of 
k him 


© hot 
f the 
0 the 
gine 
saved 
imet, 
what 

the 

this 
Iders 








THE ENGINEER 


47 








Jan. 8, 1904 


works, test, nine-tenths full load, being presumably the tests 
ted by Mr, Wilkinson in his paper as the best figures, agree 


with those given by him in comparison with the Belliss engine at 


wit 
Leeds. : , A 

()) | have indicated by a spot the consumption of the Belliss 
1400 kilowatt engine at Leeds, as per their Jetter in your recent 
jssue, Steam pressure 180 1b., vacuum 25-6in. Tests on site. 

(-) Ditto, Wallsend Slipway engine at Newcastle—refer Mr. 
Minshall’s paper, Inst. Civils, vol. cli., page 200, Steam 192]b., 
vacuum 25°6in, Tests on site, 


(/) Line showing performance of 3000 horse-power Sulzer 


| dition that has no parallel in the merchant service. 


| evolutions. 


the specified case of a crank-head. At moderate speeds it works 
better fairly slack, but at high =< if thus adjusted, it would 
speedily batter itself to, pieces. it has to be adjusted for the 
speed the warship is but rarely at, but must be able to do, a con- 
The increased 
chance of trouble is obvious. 

‘*Superintendent Engineer” instances a tramp coming up a 
river. But this has no relation to warships in station, let alone at 
‘Full power” for the tramp in the case instanced 


would not be eight knots at the most. That would be called “full 


| speed,” but suddenly reversing from that would not be serious, 


the power being probably only 
a thousand or so horse-power, 





al 


Thercis a lot ofdifference between 
this and a mass of 12,000 tons or 
more going at over 20 knots sud- 
denly stopped. This, by the way, 





Nn 


is what happened to the Spartiate 
one of the manceuvre ‘‘ break- 
downs.” The ship had done 24,000 





miles without any repairs or over- 
haul, save such as her own people 
could effect while she was running 
this cruise. On this particular 











occasion a condenser split. This 
sudden stopping when at full 
power is quite a common occur- 
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rence in the Navy. But the 
tramp ‘working up a crowded 
river” is by no means in the com- 
mon condition of a tramp, to say 
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nothing of the 1000 horse-power 
instead of 20,000 involved, 

Again, the merchant steamer 
has an invariable and simple 











routine. In the Navy, especially 
during manceuvres, the routine 
is never the same for long. 
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engine, as published in THE ENGINEER of May 25th, 1900. Steam 
200 Ib. condensing. 
() Ditto, Van den Kerchove 250 horse-power engine—refer 
American Electrician, Jane, 1903—130 Ib. steam, 27-7 Ib. vacuum. 
It will be noted that the turbine lies well away above any of the 
others, and that the gain due to superheating with the turbine is 
at a very low rate after about 140 deg. superheat, whereas the 
improvement with the reciprocating engines is well maintained. 
Is the turbine, after all, nearer its limit of economical performance 
than the reciprocating engine ? A STUDENT. 
December 29th, 1903. 


Sin,--Asmuch attention is being given to steam turbines, and as 
many things-are unknown, | think it would be useful to call the 
ittention of those interested in the matter to the patent No, 236,885 
taken by the firm Breguet, of Paris, on March 9th, 1894. 

The firm has almost every year published a booklet by Mr, 
Sosnowski, who communicated the said patent to the French 





Physical Society, to the International Compauy of Electricity, and 
to the Society of Civil Engineers of France, as early as 1894 and 
1895, 

I enclose a plan of this Laval-Breguet turbine, which is very like 
the Curtis turbine, combined with Laval jets, with two revolving 
and one fixed ring. R. PARIOLANY, 

117, Chaussée de Mons, 

Anderlecht, Brussels, 
December 29th, 


BREAKDOWNS IN THE NAVY. 


_ Str,—The Christmas holidays have delayed my reply to ‘* Super- 
intendent Engineer.” 1 will be as specific as possible. 

To begin with, ‘Superintendent Engineer” altogether misses 
one very important factor peculiar to naval work. Warship 
engines have, practically, always to be kept ready for high speed ; 
the adjustments of the various parts of the machinery have to be 


made to suit that high speed, and not to suit the more moderate | s hvtarshel rs 
aeet Speed; SD | word “‘knot” in its strict sense, and if we do not use it in its strict 


rate at which the ship is usually travelling. A 20-knot liner, for 
instance, runs nearly all her time at 20 knots steadily, the 20-knot 
warship is usually steaming at about 12 or 13 knots. 








Now, to take | 





Additional boilers are required 
pershap; in the short-handed 
Navy all available hands are put 
to that, and all routine work being 
in abeyance no men are left to 
attend to the more ordinary, 
though none the less important 
task of clearing strums. This was the cause of the Powerful’s crank 
pit trouble—the old, old story of an engine-room complement 
numerically insufficient, and made up with a huge percentage of 
raw hands all more or less sea sick. The remedy is more men. 

‘Superintendent Engineer” instances a cylinder cover joint. 
In that particular ship the protective deck is so low that to lift 
that cover means first of all stripping it of all fittings, then rigging 
tramway which cannot be done until these fittings are removed — 
then sliding the cover right away to give room to get at the joint, 
with the odds that complete renewal is necessary. This is a fair- 
sized job, especially in such a confined space, with the temperature 
of an inferno and the overworked short-handed men already 
played out, ‘‘ Superintendent Engineer” bases his reasoning on 
the assumption that the joint was ‘‘accessible.” The simple 
answer is that it was not so. Hence the difference. Hence, too, 
the impossibility of instituting comparisons between the Navy and 
the mercantile marine. 

That breakdowns should occur is lamentable, even though we 
know that in every navy the same thing may be looked for. Their 
total avoidance is never likely, but a great deal could be done by 
what I suggested in my last letter. Especially can much be done 
by public opinion forcing the authorities to have heavier and 
stronger engines. But, lest the last state be worse than the first, 
it must first of all be clearly understood that incompetence on the 
part of the naval engineers is not one of the causes. It is on that 
point that I fall out with ‘‘ Superintendent Engineer.” For were 
attempts to improve matters carried out on the lines of putting 
mercantile marine experts to see to things, we may say good-bye 
to efficiency altogether. If a man is told that he is an incom- 
petent ass often enough, he will come. to believe it. The naval 
engineer has been told that about boilers, and but for the pure 
chance that the Belleville turned out a success after all, he would 
have gone under to the mercantile marine expert on that question. 
Ere he has emerged from that fight, the machinery war cloud is 
thick upon him. Add to it that he belongs to an expiring 
branch, promised things in the way of improved pay that he has 
never actually received. Surely we should be chary of adding to 
his burdens by laying blame too hastily at his door, By all means 
let him be blamed if he deserves it, but let us be certain first that 
he does. 1 maintain that he does not and the cases that I have 
cited will, I hope, serve to indicate this, and also the real causes 
of the breakdowns that we all deplore, Frep. T. JANE. 

Portsmouth, January Ist. 











KNOTS PER HOUR, 


Sik,—I see that in your last impression *‘G.” objects to the 
phrase ** knots per hour” as inaccurate, I venture toassure him 
that his objection is wholly pedantic, and I can, I think, show him 
that to speak of a speed of so many knots is not less inaccurate. 

In the old sailing days the speed of a ship was measured by a 
very crude apparatus, known as the log line. So far as I can find 
it out, it was first described by Purchas about the year 1607. He 
does not speak of it as a new invention, It consisted of a *‘ log 
ship,” or “ log chip,” attached to a line wound on a reel. We need 
not concern ourselves with the construction of the log ship, which 
was ingenious. It was thrown overboard, and when it had got 
some S80ft. astern, the first of a series of knots on the log line was 
passed over the taffrail, and at that instant a sand-glass was 
turned. When the sand had all run out the line was stopped. It 
was found that a certain number of knots had gone overboard, and 
the number of knots was the speed of the ship in geographical 
miles per hour. The distance between the knots was not uniform. 
In some logs it was 46ft. 8in., and. the sand-glass ran out in 
twenty-eight seconds ; in others it was 50ft., and the glass ran out 
in thirty seconds, The knots were marked by tails of marline 
worked into them, and these tails were knotted once, twice, and 
soon, Thus, instead of counting the number of knots that went 
overboard, the officer of the watch counted the knots on the tail 
which had just not gone overboard. 

When we speak, as **G.” would have us do, to be accurate we 
should say that the speed of a ship is ‘12 knots per thirty 
seconds,” or ** 20 knots per twenty-eight seconds,” and so on. In 
this sense there is, of course, no such. thing as knots per hour. 
The hour does not come in at all as a direct ufit, neither does the 
speed of the ship. These are deduced’ just as the number of runs 
made in an over at cricket is deduced from the four tally pennies 
which the umpire drops from his hand in his pocket. If the 
cricket world were as precise as ‘‘G.,” they would not say that 
there were four balls to the over, but four pennies. 

But by the natural growth of languages, the original meaning of 
the word knot has been dropped out of sight, and “‘ knot” now 
does not mean a mark ona line, but a geographical mile, Save 
in a few old sailing ships and coasters, the log reel and its para- 
phernalia have departed. It must be quite twenty years since I 
saw one on board a steamer. The ‘“ Cherub,” or some other form 
of patent log, has taken its place, and an accuracy is demanded of 
which the old log line was entirely incapable. 

The speed of ships is now invariably expressed in miles per hour. 
There is no other idea in the head of any one who writes about the 
speed of ships. We might as well use the word “‘cubit” as the 


sense, then ‘‘G.’s ” contention has no weight. ‘ 
The word ‘knot ” does not mean a measure of length on a piece 


of thin rope, as it did once, but it is “‘short” for a geographica 
mile of 6080ft. That we do not always write “the ship’s mean 
speed was 18 knots per hour,” but ‘the ship’s mean speed was 
18 knots,” is the result not of any perception of greater propriety 
of definition, but simply for brevity, just as I might say ‘‘ the boiler 
pressure was 160 1b.,” omitting ‘‘ per square inch,” as being under- 


8 . 

It is doubtful if one person in a hundred in the present day who 
writes about ships knows anything about the log line. I suppose 
that ‘G.” al not object to the phrase geographical—or nautical 
miles per hour. If he will bear in mind that knot has lost its 
original significance, and is more easily written or said than 
geographical mile, he will, I think, see that his objection to the 
phrase knots per hour has no solid basis of fact. In the words of 
an old rhyme— 

‘* There’s no such thing as a ginko tree, 
It’s also true though most absurd, 
There’s no such thing as a woggly bird.” 

There is no such thing as a log line with its knots, and there is 
no such thing as “‘ knots per 28 seconds,” as an expression of speed 
at sea or on land or anywhere else now-a-days. Modern sailors and 
engineers alike mean sea miles per hour when they speak of velocity ; 
only they call them knots to distinguish them from land miles of 
5280ft., and ‘‘G.” might as well maintain that the old log line and 
sand glass should be used instead of the ‘‘Cherub” as that the words 
“knots per hour” are in any possible way inaccurate or mis- 
leading. SUPERINTENDENT ENGINEER, 
Liverpool, January 4th. 





SUBURBAN PASSENGER TRAFFIC. 


Sik, —After a short and seasonable holiday “‘ U. R. B.” hax once 
more taken up his parable, and we see with pleasure that he hax 
descended from the high plane of generalisations, and has at last 
given us a few positive figures—incorrect though they be—which we 
venture to think have added proof to ow case and have knocked 
the bottom out of his, As we understand the figures, the errors 
to which we refer are these, 1-5ft. of acceleration per second per 
second up to a speed of 30 miles per hour will only suffice to cover 
-125 mile in 30 seconds, and not the -25 mile given in “‘ U. R. B.’s” 
letter of December 28th, and we suggest that his figure of retardi- 
tion is also inaccurate, for with a braking rate of 3ft. per second 
per second the distance covered from a speed of 30 miles per hour 
to stop is -06 mile, and not -125 mile. Your correspondent does 
not give the weight of the locomotive with which he proposes to 
accelerate a train at the rate of 1-5ft. per second per second up to 
a speed of 30 miles an hour ; but. for the sake of illustration we will 
make an absurd assumption and take it to be 25 tons, or somewhere 
about the weight of the electrical equipment which we would 
require for our electrical train. Then if the total weight of the 
train is 225 tons—to compare with that in our article of 
November 6th—the amount of energy required by ‘*U. R. B.” for 
his steam run will be :— 
H.P. 
hours. 
For accelerating up to 30 miles per hour at a rate 
of 1-5ft. per second per second... .. .. . 17-2 
For running at speed of 30 miles per hour to the 

point of braking ae ape set te 


8-8 


Total ww 26-0 


Our corresponding figure based on the same run with electrical 
equipment was 14-77 horse-power hours; therefore the one mile 
run under **U. R. B.’s” conditions requires 76 per cent, more 
energy, and our proposition was not imaginary, but one which has 
been frequently realised in practice. 

We have said that we made an absurd assumption in taking the 
steam locomotive to be of the same weight as the electrical equip- 
ment, and if ‘‘ U. R. B.” will now really think out his true loco- 
motive weight for the acceleration he proposes, he will, we feel 
sure be convinced as to the advantages and economies of electrical 
railway traction. 

We have yet to be shown that an acceleration of 1-5ft. per 
second per second up to 30 miles per hour could be obtained by 
any locomotive, and we are sorry that our friend, the enemy, has 
not seen fit to publish the curves of actual train performances, 
which we had asked him to do. It is evident that should the 
uniformity of rate of acceleration fall off before the speed of 
30 miles an hour had been reached, the percentage would be still 
more in favour of electrical driving. 

Nobody, surely, will dispute the great advantages which the 
electric motor possesses over the steam engine for acceleration. 
Our object has been to show the necessity for acceleration over 
congested suburban lines, and the high economy it carries with it, 
and we feel under obligation to ‘‘U. R. B.” for having given us 
the opportunity to demonstrate these points on the basis of the 
figures he has been kind enough to give. 
P. WALTER D’ALTON, 


January 5th. JOHN MANNHEIM, 





SILENCER FOR GAS ENGINES. 

Sir,—A year or two ago I observed a statement in—trusting to 
memory—one of the technical journals to the effect that the 
exhaust pipe of a fixed gas or oil engine might be made to act as 
an effective “silencer” by slitting its distal end by means of two 
diametrically opposite longitudinal saw-cuts for a distance which 
was given in terms of the diameter of the pipe, the end thus 
divided being then flattened out fan-wise. 

May I ask the favour of publication for this letter, in the hope 
that, through the courtesy of some reader, I may be enabled to 
trace the statement in question, or, possibly, to obtain more ex- 
tended information ? PETO, 

Plymouth, January 2nd. 








LAUNCHES AND TRIAL TRIPS. 

May QUEEN, steam trawler; built by, Messrs. Scott of King- 
horn, Limited ; to the order of, Messrs. Kay and Co., Leith ; 
dimensions, 115ft., 23ft. by 13ft. ; engines, triple-expansion, 1%in., 
22in., and 36in. by 27in., pressure 1801b.; launch, December 
19th, 

SponpiLvs, liquid fuel steamship ; built by, William Gray and 
Co., West Hartlepool ; to the order of, Messrs. M. Samuel and 
Co. : dimensions, 470ft., 55ft., 34ft. 10in. ; to carry, 10,000 tons 
dead weight ; engines, pea, 29hin., 48in., and 78in. 
by 54in., pressure 180 ]b.; constructed by, Central Marine 
Engine Works, under the supervision of Messrs. Flannery, Bag- 
gallay, and Johnson ; trial trip, December 19th to 2st. - 

CRAGSIDE, steel screw steamer ; built by, Messrs. Bartram and 
Sons, Sunderland; to the order of, Messrs. Pynian Brothers, 
Limited ; dimensions, 340ft., 48ft., and 24ft. .6in.-> ‘to carry, 
cargo; engines, triple-expansion, 24in., 38in., 64in. by 42in., 
pressure 1801b. ; constructed by, Blair and Co., Limited, Stock- 
ton ; launch, January 4th, 








PUMPING MACHINERY IN SoMALI.—Captain Joly de Lotbiniere, 
of the Royal Engineers, has arrived at va — _ “ — 
campaign, for the purpose of driving a 6in. bore-hole for the water 
supply of the pene The pumping machinery, which has been 
supplied by Hayward-Tyler and Co., consists of a vertical engine 
and boiler with a wrought iron well-frame, carrying the gearing 
to drive a deep-well pump of a special type, to work in a bore 
tube well at 200ft. from the surface. There is also a somewhat 





similar arrangement to work by hand at 100ft. from the surface. 
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AN INQUIRY INTO THE WORKING OF VARIOUS 


WATER SOFTENERS.* 


hy Mr, C. E. SrRoMEYER, Member, of Manchester, and Mr. W, B. 


Baron, of Manchester, 


(Continued from page 24.) 


‘THE second part of Messrs, Stromeyer and Baron's paper con- 
It is given 


tains descriptions of numerous water softeners. 
below : 
ARCHBUTT-DEELEY WATER SOFTENER. 


The apparatus, Fig. 1, consists of a small chemical tank, a re- 
action and settling tank combined, a storage tank, and a coke 
The inlet for the untreated water is at the side of the tank, 
The treated water is drawn 
This pipe is 
Steam pipes are led 
into the chemical tank, and an air blast, actuated by a steam jet 


stove. 
about 2ft. or 3ft. above the bottom. r 
of the surface by means of a floating discharge. 


connected to the chimney of a coke stove. 


is led into the re-action tank. 
Capacity.—2500 gallons at a time, or 1000 gallons per hour. 
Dimensions.—Re-action and settling tank, 8ft. cube ; 


space, 438 square feet. 
sizes are in use. 
Working. 


necessary quantity of soda is then added and again boiled. 


tank. 


« Fic 1—Archbutt-Deeley. + 
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re-action tank. This air effects a thorouzh mixing of the water 
and re-agent, and also stirs up the sediment remaining from 
previous operations ; the newly-formed sediment readily adheres 
to it, and is quickly settled. This precipitate is occasionally 
removed by suitable means. The softened water is drawn off 
through the swivelled floating discharge pipe. While passing 
down this pipe the water should come in contact with the waste 
gases from the coke stove, and should absorb some carbonic acid. 
The sample analysed was not carbonated. 

Supply.—Partly town’s water, partly brook. 

Chemicals used per 1000 gallons: 2-51b. 
0-15 1b. alumino ferric. 

The user reports that this apparatus is easily worked, and gives 
satisfactory results, The old boiler scale came off after six weeks’ 
use. Now there is only a slight mud in the boilers, The car- 
honating is done for every alternate tank. 

Result of analysis.—The supply is the same as that for the 
Desrumaux apparatus Fig. 7-—but was not collected at the same 
time. A slight excess of lime as well as of soda was added, which 
had the effect of almost entirely removing {the magnesia salts. 


lime, 0-6lb. soda, 


Pu. 2—Asiins. 
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This sample of water was not carbonated, but the treated water 
had absorbed 0-63 grain of carbonic acid, probably by contact with 
the atmosphere. j 

THE ATKINS’ Co, WATER SOFTENER 

The apparatus—Fig. 2—consists of a lime-slaking tank, a lime- 
water tank, a settling tank, and a tank with revolving filter discs. 
The settling tank has a central division plate, and over it are placed 
two troughs, one for mixing the supply with the lime water, the 
other fer collecting the treated water. The supply pipes to the 
mixing trough and to the bottom of the lime-water tank are con- 
trolled by ball taps. . 

The filters consist of hollow cast iron discs, covered with per- 
forated sheet zine and filtering cloths. They are bolted together 
by means of a hollow shaft, which acts as a discharge pipe. 
Brnshes are placed between the discs 

Capacity. —2500 gallons per hour. 

Dimensions. Settling tank, 7ft. wide, 15ft. long, 5ft. deep; 
lime-water-tank, 3ft. 6in. diameter, 8ft. deep ; filter tank, 5ft. 6in. 
wide, 6ft. long, 6ft. deep; floor space, exclusive of lime-slaking 
tank, 138 square feet. 

Working.—Slaked lime and water are poured into the lime-water 
tank, and a small stream of water, regulated by a ball tap in this 
tank, enters the bottom of the tank, and clear lime water flows 
i ito a mixing trough, on to which the remainder of the water to be 





the storage 
tank is 22ft. long, 17ft. wide, 3ft. 9in. high, and holds 5500 
gallons ; floor space of softening tank, 64 square feet ; total floor 
About 180 of these softeners of various 


The re-action tank is filled with the untreated water, 
a definite quantity of burnt lime is put into the chemical tank, 
slaked, mixed with water, and boiled by admitting live steam. a 

he 
untreated water is introduced, by means of a steam injector, 
through the upper one of two sets of pipes near the bottom of the 
On its passage through the pipes the re-agent is slowly 
added. By turning a cock the steam injector is made to drive air 
through the perforations in the lower pipe in the bottom of the 


THE ENGINEER 


| treated is poured. The supply and the outtlow of the lime wate 
are regulated by ball taps in the settling tank. The mixed wate 
| passes along the settling tank and overtiows to the filters. Thes 


| remove the sediment. No information was obtained as regard 

| supply, chemicals used, or effects on boiler. 

| Results of chemical analysis. 
hardness, which was successfully reduced to 2-32 deg. 


BABCOCK AND WILCOX WATER SOFTENER (GUTTMAN), 
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are cleansed occasionally by giving them a turn, when the brushes 


In this case, water which had onl) 
3-165 deg. of permanent hardness was only treated for temporary) 


The apparatus—Fig. 3—consists of a chemical tank, a re-action ! 
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chemical tanks and well stirred, — They are then passed in correct 
proportions into the mixing tank, with its stirrer, and pumped 
into the feed inlet pipe, thence into the settling tank, and they 
into the sand filters, When the pressure gauge indicates that the 
filters are nearly choked, the sand is loosened by water pressure 
from below, and then more water is injected through revolyiny 
arms into the body of the sand bed, which is thereby thoroughly 
washed out. The filters are under a pressure of 160 1b. per sy uare 
inch, 

Supply. Well water. 

Chemicals used per 1000 gal ons: 2 b. alkali and 1-5 1b, line, 

The users report that the ‘softener works fairly well, but the 


pipes get choked too often. The 
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v 
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makers affirm this to be due ty 
faulty manipulation, 

Result of chemical analysis, 
By adding an excess of soda the 
permanent hardness was reduced 
from 30-9 deg. to nothing. The 
2 1b. of lime, said to have been 
added, do not appear to have 
heen properly mixed with the 
supply, and the temporary hard- 
ness has for this reason been in- 


ie 











—— 


C, 








REACTION 


creased from 5-2 deg. to 6-8 deg,, 
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which may account for 
trouble. 
Bosy WATER SorreNens ; 
CHEVALET DETARTARISEK. 
The apparatus—-Fig. 5— con- 
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sists of several perforated trays, 
placed one above another, and 
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surrounded by a cylindrical shell, 
the lower part of which is the 
softened watertank. At the side 
of this tank is placed a closed 
vessel with a float. The latter is 
connected to the inlet valve, and 
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| tank, filters, and soft-water tank. The supply pipe passes down 

the side of the chemical tank and ends in the bottom of the re- 
| action tank, It has a branch pipe and cock over the chemical tank, 
| and is fitted with valve V, shown on larger scale, which is regulated 
| by the float in the soft-water tank. Live steam enters the re-action 
| tank as shown, through a silent injector ; a branch from the steam 
pipe for oceasional use is led into the bottom of the chemical tank. 
Where exhaust steam is available, an additional injector is fitted 
as shown. Attached to the bottom of the chemical tank is a pipe 
with two cocks, C, for regulating the ratio of soda solution to the 
feed, and C, for regulating the quantity in accordance with the 
feed drawn off. At the top of the re-action tank is a weir, over 
which the treated water flows into the filter, which consists of a 
series of boxes filled with wood-wool. The bottoms of these boxes 
are provided with cocks, through which the sludge is drawn off 
occasionally. The filtered water passes into the soft-water tank, 
whence it is pumped into the boiler. 

Cupacity.—5000 gallons per hour. 

Dimensions.—Chemical and re-action tanks, 5ft. Sin. square, 
13ft. high ; filters and soft-water tank, 5ft. 5in. wide, 17ft. long, 
and 8ft. high, measured over flanges ; total floor space, 122 square 
feet. 

About thirty-five of these softeners of various sizes are in use. 

Working.— Enough soda to last for one day is placed in the 
chemical tank, water is added, and steam turned on till all the 
soda is dissolved. The cock C, is opened to suit the density of the 
soda solution and the impurity of the feed water, and has to be 
adjusted during working, according to whether the softened water 
is alkaline or not. The cock Cy and the feed valve V are actuated 
by levers from one float in the settling tank, so that the ratio of 
the amount of chemical and of the water is maintained. The 
mixture flows into the re-action chamber, where it is mixed with 
waste steam if available. It is here brought to the boiling point 
by live steam, which should remove the temporary hardness ; the 
soda removes the permaneht hardness. The hot water overflows 
to the filters, which it passes in half an hour, and here the sedi- 
ment is removed. Some sediment collects in the lower tank. The 
grease from the exhaust steam adheres to the sediment, and does 
not pass the filters. 

From a reservoir 

Chemicals used : Soda ash, quantity not stated. 

The users report that this softener has worked well for three 
years, and has given every satisfaction, although the water is hard 
and sometimes acid. No trouble has been experienced with their 
three water-tube boilers with 14in. diameter tubes. All old scale 
is now removed, and only a little soft mud is formed. On one oc- 
casion a little grease was carried into the boilers, but it was found 
that the filter had not been properly packed. 


Supply. 


per cent. condensed steam have been added to the supply. 
Neither the high temperature nor the chemicals have produced a 
beneficial effect, for on subtracting the above-mentioned condensed 
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water, the various constituents and the hardness are practically the 
same as the supply, except that some added soda has converted all | 
the permanent hardness into temporary hardness, 

BeLL Brotuers’ WATER SOFTENER. 
The apparatus—Fig. 4—consists of a mixing tank, a re-action 
tank, a settling tank, and two sand filters. The mixing tank and | 
chemical tanks have mechanically-driven paddles. A pipe leads 
from the mixing tank through a small pump to the inlet pipe of | 
the untreated water. Another pipe leads from the top of the | 
settling tank to the two filters. The sand filters are provided in- | 
ternally with revolving hollow arms, which on occasion break up 
and wash the filtering sand. 
Cupacity.—2500 gallons per hour. 
Dimensions.—Two chemical tanks, 4ft. wide, 8ft. long, 4ft. high ; 
settling tank, 5ft. diameter, 9ft. above ground to top of hand 
wheel. Each sand filter is 3ft. diameter and 8ft. 6in. high. The 
floor space is 172 square feet. 
About twelve of these softeners of various sizes are in use. 





* The Institution of Mechanical Engineers. 





Working.—The chemicals, lime and soda, are placed in their | 





Result of chemical analysis.—The analysis shows that about 60 | 


| condensed steam was added to the supply. 


| caustic soda instead of carbonate of soda. 


regulates the supply. A pipe for 
injecting soda solution enters the 
untreated water supply pipe. 
The exhaust pipe from the engines ends in a grease separator 
attached to the softened water tank. The outlet for the uncon 
densed exhaust steam into the atmosphere is at the top of the 
apparatus, and can be connected to a main condenser, which 
would deliver water free from grease. 

Capacity. —3400 gallons per hour. 
Diameter of softened water tank, 6ft. 2in. ; height 
to top flange, 15ft. ; total floor space, exclusive of float and soda 
tank, 37 square feet. 

About seventy-five of these softeners of various sizes are in use, 

Working.—Seda is dissolved in a tank, not shown on the 
drawing, and the solution is pumped into the water supply, which 
falls on the top trays of the softener. There it comes in contact 
with the escaping steam, and gradually reaches the soft water tank 
at the bottom. In its downward passage the water is in contact 
with the exhaust steam, acquires its temperature, partly con- 
denses it. The heat effects a precipitation of the carbonate of 
lime, and the soda precipitates the sulphate of lime. These pre- 
cipitates, mixed with grease, adhere to the trays. Occasionally 
the apparatus is taken to pieces and the deposit removed, The 
joints are easily re-made with putty. The feed-pump, drawing 
from the softened water tank, actuates the soda pump, and thus 
the ratio of the chemical to the feed-water is kept constant. 

The exhaust steam, after passing the grease extractor, comes 


Dimensions, 


Fic 5. 
Buby, Chevalet Detartariser. 
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Rid H | first in contact with the softened water, and must inevitably 
| impart to it traces of grease. 
sae s ~ Feet pede oureer | Supply.—Well water, 


Chemicals used : Soda, quantity not stated. 

The users report that after three months’ use it takes three days 
t» clean the apparatus and to remove two tons of scale, No greave 
has been noticed in the feed, and no scale is formed in the boiler. 

Result of chemical analysix.—The analysis shows that 27 per cent. 
Subtracting this 


| addition, the effect of the heat and the carbonate of soda is shown, 


and it will be seen that the temporary and permanent hard- 
nesses have been reduced from 22-7 deg. and 12-6 deg. to 4-6 deg. 
and 4-22 deg. io vgienwer part of the magnesia has been 
removed. Better results would have been obtained by the use of 
Heat alone does not 


appear to be able to reduce the temporary hardness to a 
minimum 


CARROD WATER SOFTENER. 
The apparatus—Fig. 6—consists of two chemical tanks, one 


hai tank, and a settling tank and filter combined, and a distri- 
utor. 
tank, and a ball tap over the distributor, which discharges to the 
bottom of the settling tank through a valve regulated by a float in 
the settling tank, A trunk conveys the mixed water to the bottom 


The water supply pipe has a hand-cock over each re-agent 
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of the settling tank, where several baffles are fitted. The upper 
part of this tank is a filter, The settling tank has a drain cock for 
the sediment, and the chemical tanks have also drain cocks to 
remove the impurities of the lime, 

Cupacity.—600 gallons per hour. 

Dinensions.—S{t. long, 4ft. wide, 12ft. Sin. high. Floor space, 
32 square feet, 

About sixty of these softeners of various sizes are in use in 
England, and about 2000 on the Continent. 

Working.—The re-agent is alternately prepared in the left or 
right-hand tank by mixing together the correct amounts of lime, 
soda, and water, and stirring these by hand. The re-agent is 
drawn off near the surface through an india-rubber tube, supported 
by a float, and passes through a ball-tap into the mixing tank. 
‘The untreated water also enters this tank through a ball-tap and 


Fra. 6.—Carrod. 



































b — ave 
Ati sie — 
penne n eons 

// SM 


aK Siuoce 
i ® \ bag coce 














Inal2 0 " 5 Feat 
dada, j 





tie two quantities should, therefore, always be in a definite ratio. 
‘The water is let out of the mixing tank through another ball-tap and 
decends to the bottom of the settling tank, where baffles arranged 
in a peculiar manner are intended to assist precipitation. The 
precipitate is occasionally drawn through a cock, Thetreated water 
now passes through the filter and thence to the feed pump. The 
filtering material, wood-wool, which costs 4s. 6d. per cwt., is said 
tu last two years. 

Supply. —Well water. 

Chemicals used,—Caustic soda, quantity not stated, 

The users report that the softening (sr) is not carried quite so 
far for the quarry locomotives as for the fixed boiler, because of 
priming. The effect on the boilers is good, and the brass work or 
copper fire-boxes are not injured, but the gauge-glass, taps, &c., 
give more trouble than when ordinary water is used. The sedi- 
ment from the apparatus is easily reraoved. 

Result of the chemical analysis. This apparatus is designed to 
use bot lime and soda, but waste caustic soda and no lime was 
used, and the result is that the temporary hardness has been 
increased 10 deg. and the permanent hardness decreased. This 
bad result is not due to the apparatus. 


DeESRUMAUX WATER SOFTENER, 
The apparatus, Fig. 7, consists of a cylindrical settling tank and 
a cylindrical lime tank. Over these is placed a distributor and a 
water wheel, which turns a hollow shaft reaching to the bottom of 
the lime tank, where several stirrers are attached to it. The 
same water wheel also actuates a crank shaft with a small scoop, 
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which ejects the necessary quantity of soda solution out of the 
soda tank, which is placed over the settling tank. The settling 
tank had a central mixing trunk. Attached to the circum- 
ference of the settling tank are several screw-shaped inclined 
plates, the inner edges of which touch the mixing trunk. Higher 
up is a filter, At the discharge water level there is a float’ which 
controls the water supply. There is also a lime slaking tank over 
the lime tank. 

Capacity.—8000 gallons per hour, worked at a rate of 5000 
gallons. 

Dimensions—Settling tank, 12ft. 6in. diameter over angles ; 
lime tank, 4ft. 3in. over angles. Height of tanks, 34ft. Total 
er 40ft. Floor space, 16ft. 9in. by 12ft. 6in, = 210 square 
eet. 

These softeners are said to be working in all parts of the world. 

Working.—The water supply, which is controlled by a float at 
the delivery, enters the distributor and through two carefully 





adjusted openings. One stream of water passes through the 
hollow shaft to the bottom of the lime tank, and gets converted 
into lime water, which overflows into the mixing shaft. The other 
water stream descends over a water wheel to the mixing shaft. 
The water wheel rotates the stirrers in the lime tower, and also 
causes the small scoop to throw definite quantities of soda solution 
into the mixing shaft. The chemical re-action takes place here, 
and the precipitate is formed. The partially cleared water then 
ascends the settling tank, being carried round and round the 
helical plates. The sediment which is here formed slips towards 
the centre and down the steep helical junction line. Before being 
discharged the water is filtered. 

Supply.—Partly town’s water, partly brook. 

Chemicals used per 1000 gallons —2°56 Ib. lime, 0°59 Ib. soda. 

The analysed water was taken from a_ reservoir holding 
730,000 gallons, which was filled in one week, viz., 144 hours, equal 
to 5000 gallons an hour, 

The users report that the apparatus has been giving satisfaction 
since 1901. The boilers are now opened out only after steaming 
1000 hours, equal to about four months at sixty hours per week. 
Growths of soda appear on the fittings, but the brass is not 
attacked, 

Result of chemical analysis.—The supply is the same as that 
for the Archbutt-Deeley apparatus, but being collected at another 
time its composition is slightly different, The hardness of the 
delivery is 4°3 deg., as against 2°3 deg. in the other case. This is 
chietly due to a deficiency of the chemicals added. 

DovuLton WATER SOFTENER. 

The apparatus—Fig8—consists of two cylindrical settling 
tanks with a filter in the upper part of one tank and a mixing 
funnel and tube in the other. The two tanks are connected near 
the bottom. Resting on these two tanks are three smaller ones 
one for the milk of lime, one for the untreated water, and one 
for the soda solution. The lime and the soda tanks have stirrers 
driven by a water wheel. Each tank has a pipe leading to the 
mixing funnel. Above these three tanks is a shaft with a water 
wheel and bevel wheels which actuate the stirrer in the chemical 
tanks. 

Capacity. 4000 gallons per hour, 

Dimensions. —Yank diameters, 6ft.; height of tanks, 14ft. 6in. 
Total height, 24ft. 3in. Floor space of tanks, 75 square feet. 

About 45 of these softeners of various sizes are in use. 

Working. Correctly determined quantities of soda and of burnt 
lime are mixed with hot and cold water respectively, and poured 
into their tanks. ‘The water supply is then turned ‘on, whereby 
the water wheel is rotated and the fluids mixed, The connection 
from the centre tank to the mixing funnel is now opened, and as 
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the water rises in the mixing tank, the ball regulator valves of the 
chemical tanks open, and their contents also pass slowly into the 
mixing funnel. Should the demand for purified water stop, the 
water rises in the funnel and causes the three ball-taps to close, 
and after a time the supply is also cut off automatically over the 
hard-water tank. Should the water supply be cut off, then by the 
sinking of the balls of the taps, the chemical tanks will close 
automatically. A supply of hard water, regulated by a 
ball-tap, flows into the tae tank. - The sediment which collects in 
the two settling tanks is run off through two taps, The filtering 
material is occasionally renewed or washed. 

Supply.— Well water. 

Chemicals now used are caustic soda and carbonate of soda. 

The users report that the water has not yet been used for feed- 
ing the boilers. The water does not injure brass fittings. The 
sponge filters give some trouble, and it is intended to put down 
two or three settling tanks. 

Result of chemical anal ysts.— The water treated by this apparatus 
was heavily charged with mineral matter, and although the 
chemical treatment was.not correct the temporary hardness has 
been reduced very low, viz., to 3-1 deg. The water is, however, 
very alkaline, due to the excess of soda, but there is no free 
carbonic acid. 

(To be continued.) 





DESIGNS FOR NEW MACHINE TOOLS.* 





Ir is a fact quite apparent to users of machine tools—and first 
among them are the machine tool builders themiselves—that the 
new high-speed tool steel calls for a re-designing of our machines 
if we are to get even a fair share of the ultimate possibilities which 
the new steel offers. 

I expect the machine tool builders have already the reply formu- 
lated as follows :—‘‘ You just keep on building engines and 
leave the machine tool business to us.” But that will not quite 





* A paper by Mr. John E. Sweet, read at the annual meeting of the 
American Society of Mechanical Engineers, 





do. If noone but the engine builders had mixed in the engine 
business, we would have had no turbine engines, and many of 
the standard machine tools were originally devised by those who 
had use for them rather than by the man who devised things 
to sell. 

I think the machine tool builders will admit thatthe machines 
must be re-designed ; but to the most of them will this mean 
anything but just to make the driving elements more powerful 
and the machines stronger, which is as much as to say everything 
has been all right, and all we need to do is to change the strength 
and power. But have they been all right or half right ? 

It can be shown by figures, | suppose—I know it to be a fact 
by a trial with models —that a complete box is thirteen times more 
rigid against torsion and four times more rigid against bending 
than the same amount of material is in the form of side plates and 
thin cross girts. It is probably from four to eight times more 
rigid than the cross girt plan in any form, and yet in the case of 
lathes, the whole business of whose beds is to resist torsion, only 
one or two builders have had the courage or audacity to adopt the 
box form. 

All planer beds can just as well be box beds with half the cost in 
patterns and foundry work, and so, too, the tables, which are 
sprung by bolting down work, can just as well be box tables four 
times as strong with the same material, and with a saving of half 
the cost in patterns and something in the foundry. 

The whole tendency of the cut is to slide the work endwise of 
the planer bed ; but who has ever tried putting the slots crosswise 
in a way to offer the greater resistance and prevent the bending of 
the bed-by the peening of the upper surface, as now occurs, which, 
with the springing by bolting down the work, are the primary 
causes of cut ways. 

Some planer and boring mill cross rails are of box section in the 
centre, but are thinned down at the ends when fastened “to the 
housings. The most of them are three sides of a box only, or 
one-tenth the strength of: a box, where a plain square box straight 
through is infinitely better and cheaper. Of course, the. boxes 
are not to be proportioned from what is in use now, but from what 
is to be made to meet the new conditions. To select enough 
material to meet the new demands, and then put the material so 
that it will be four times more rigid, will be something like it. 
Housings of box section will be just as rigid fore and aft, and 
much more rigid against side strain. 

Milling machines of the planer style are constructed like planing 
machines, seemingly without a thought, but that the conditions 
are identical, while they are not. If the bed of a planing machine 
and the table were of the same length, the weight of the table 
and the load overrunning the end of the bed would soon wear the 
top of the bed crowning and the under side of the table concave 
to fit, and it is to counteract this tendency of gravity to wear 
them out of true that the beds are made longer than the tables. 
With the milling machine the load is less, more of it in the 
middle of the table, because there is less gained by putting on 
small pieces end to end, and the down pressure of the big cutter 
always in the middle partially, if not wholly, neutralises the 
tendency to wear out of true by gravity. When such a machine 
has side cutters or a vertical spindle, the pressure is always in 
the middle, first in one direction and then the other, exactly 
the reverse from the gravity action, and instead of the side 
guide of the bed being longer than the table it should be shorter, 
by just about the same amount as the bed of a planer needs to be 
longer. 

Many times the sliding piece and its guides can be the same length 
and keep straight. The things which do not tend to wear out of 
true do not wear much, and the things which do wear out of true 
and have to be refitted are never just right but when new and 
when so refitted. Where a short block slides on a long guide, 
if the scraper marks wear out sooner along the middle than at the 
ends, the ends of the guide need cutting off, however much over- 
run it gives to.the sliding block. © 

The draughtsman dare not make a drawing of an engine cross- 
head overrunning the guide one-third of its length at each end ; 
the builder would hardly dare to build it if he did, and no user has 
the courage to take out the guides and cut them off or cut away the 
surface, even when he knows it would be money in his pocket, but 
it is the thing todo. We find that in the case of a slipper guide, 
owing to the effect of inertia and momentum giving a twisting action 
to the crosshead, it is necessary to cut away the guide so that the 
crosshead will overrun very nearly one-half its length before the 
scraper marks will show uniform wear. ‘This, of course, is subject 
to modification according as the centre of gravity is higher 
or lower, or the speed of the engine is greater or less, We 
are building engines with the crossheads overrunning that way, and 
people buy them. 

To get the best out of machines, they not only want to be rigid 
and true, but the drive needs to be powerful. In this respect a 
worm gear is about as perfect as can be, or cutting spur gear teeth 
spiral accomplishes about the same result. What appears as an 
objection to spiral teeth is end thrust against the shoulders, which 
does not amount to much, and when the shaft runs in reverse 
directions and end play in the journals is permissible, the journals 
keep in much better condition. The mention of a worm gear ‘is 
like the flaunting of a red rag to some people, but it has its place 
and a good many more places than it has been used in. The claimed 
objection is excessive friction and loss of power, but the results do 
not seem to justify the claim. 

The most perfect worm gear we have—theoretically—is a screw 
and nut, and they do waste enormously in friction, and in propor- 
tion to what they do, they wear cut the most of any piece of 
mechanism. The most imperfect worm gear we have—theoretically 
—is the Seller’s planing machine drive, and yet they never wear out, 
and hence cannot lose much in friction. 

In the writer’s opinion two of the things which never need to 
have been invented are the Hindley worm gear and a machine for 
hobbing worm gear. Experience convinces the writer that a liberal 
pitch worm skewed round so as to properly mesh with a plain spur 
gear, or One with the teeth at such an angle as to skew the worm a 
little more, will runmore easily and last longer than the other sort. 
A machine driven with the worm is positive, and if there is any 
chatter it comes from elasticity in the spindle or the work itself. 
The value of lathes, particularly those used for face plate work, is 
considerably improved by. having large and short main bearings. 
They should be large to resist tersion and short to resist bending, 
and the ordinary face plates are ridiculously frail. To get the best 
of a face plate it should be box section and as large as will swing in 
the lathe. 

Owing to the rapid wear of screws the writer is convinced that a 
precision screw in any lathe used in manufacturing is of no special 
value. over a fairly good one. Wearing the screw in one place 
while threading a few hundred pieces destroys the precision in a 
way which no future use will ever correct. 

If the designer will analyse every detail he will find that many of 
the old features were not right to meet the old conditions and not 
half right for the new. 

While manufacturing is going to call for many more simple 
machines—that is, machines to do one thing rapidly and well—the 
machines which will do a variety of work will be still in demand, 
for the sparsely settled sections of the country and the Colonies will 
call for the country machine shop as of old. 

It is the hope of the writer that this tirade will bring out an in- 
teresting discussion on machine design and the capabilities of the 
high-speed steel, for that is the object of its presentation. 








Axovut 175 miles of new line were added to the Union 
Pacific system during last year, The largest part of this was the 
road from Salt Lake City to Leamington, in Utah, a distance of 
116 miles. A line was also built in the Snake River Valley from 
Waliula to Grange City, in Washington, 
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NORTH-EAST COAST INSTITUTION OF ENGI- 


NEERS AND SHIPBUILDERS. 
REPORT OF EDUCATIONAL COMMITTEE. 

THE Committee is, in the first place, of opinion that youths 
intending to qualify as artisans should receive while at school the 
best training possible—including, when practicable, some instruc- 
tion in elementary science—that more attention should be given in 
schools to the inculeation-of habits of order, perseverance, and 
good conduct, and that apprentices should be encouraged to 
continue their studies and the cultivation of these habits during 
apprenticeship by a system of awards offered by their employers. 
Hence the regulations proposed hereafter for ordinary apprentices. 

The Committee, in the second place, believes that industrial 
conditions in this country now call for some change in the methods 
of selecting and training those destined to work in the higher 
branches of engineering and shipbuilding. The Committee feels 
that, if we are to maintain our position in those industries in which 
science now plays so important a part, more vigorous efforts than 
hitherto must be made to secure the highest and most suitable 
education and training for adequate numbers of selected youths. 
As it is obvious that the attitude of employers will largely deter- 
mine whether such youths will be induced to equip themselves for 
competition on equal terms with the more highly trained young 
men of other nationalities, the Committee has ventured to put its 
recommendations as to pupils in the form of regulations suitable 
for use in works. It is earnestly hoped that, in the interests of all 
concerned—both employers and employed —these regulations will 
be generally adopted. 

The object of the increased pay attached, in the regulations for 
pupils, to educational qualifications is intended to serve as an 
immediate inducement for youths to voluntarily undertake the 
severe discipline, self-denial, and hard mental work entailed by 
systematic study in the higher branches of their profession. 

As regards probable numbers of pupils, it is estimated that the 
object aimed at would be attained if each firm were to take, say, 
an average of two fresh pupils each year—large works taking 
more, and small works fewer—making for a six years’ pupilage, 
three of which will be spent at college, a total number of six pupils 
in the works and office at any one time, the total extra cost in 
wages being estimated at something like £40 per annum, on an 
average, for each firm. 

To obviate confusion and misapprehension, the proposed regu- 
lations are presented under two heads—first, those dealing with 
ordinary apprentices, and secondly, those dealing with pupils. 

The term ‘‘ apprentice” is to be understood to refer to those 
who enter the works to learn one or other of the trades or handi- 
crafts therein practised, who serve the usual term of apprentice- 
ship in the works, who may or may not attend evening science 
classes, but who do not attend a systematic University College day 
course of instruction during their apprenticeship, and whose 
object is to qualify as tradesmen, mechanics, or artisans. 

The term ‘‘ pupil” is, on the other hand, understood to refer 
exclusively to those who enter works, not with the sole view of 
becoming expert in any handicraft, but thoroughly fitting them- 
selves to ultimately rise into the higher branches of the profession 
of engineering or shipbuilding, ¢.g., draughtsmen, managers, 
superintendents, inspectors, consulting experts, employers, &c., 
who may or may not attend evening science classes, but who 
either have already attended, or will attend, a systematic course 
of instruction at University College day classes, 

REGULATIONS, 
I,—REGULATIONS FOR APPRENTICES. 

In starting apprentices preference will be given to those who 
bring the best certificates of conduct and character and the highest 
-chool leaving certificates. The age of starting should be from 
fifteen to sixteen years, 

At the end of September in each year each apprentice will be 
awarded marks as follows :— 

For each approved examination passed during 
the year Se ee Be, eee 

For time-keeping, a maximum of are 

For good conduct, perseverance, and progress 
in the workshops, a maximum of ... ... ... 40 ,, 

Marks for time-keeping will be deducted at the rate of one 
mark for every three hours lost, but no deduction will be made for 
special leave, or for sickness, if certified by a doctor. 

Conduct marks will be awarded quarterly by the chief foreman 
of departments on the following scale : 

Very good ...40marks. Good ...30 marks. 
Moderate ...10 marks. 

An apprentice obtaining 60 marks will have the sum of sixpence 
added to his weekly rate of pay for the ensuing year, and for 
marks in excess of 60 his rate will be proportionately increased. 

For example, an apprentice who in any one year passed in two 
science subjects at an evening science school will be entitled to 
40 marks ; for very good time-keeping, 40 marks ; and for general 
good conduct, perseverance, and progress in the workshops, a 
maximum of 40 marks ; total for the year, 120 marks. This will 
entitle him to an increase of one shilling per week on his rate of 
pay, say, from October Ist, for one year, but payments under this 
scheme will cease on the termination of apprenticeship or on dis- 
missal, 

Should an apprentice obtain, say, 30 marks for time-keeping 
and 40 for good conduct, perseverance, and progress, or a total of 
70 marks, his rate of pay would be increased sevenpence per week, 
and so on. 

No payment under this scheme will be made to apprentices 
obtaining less than 60 marks, and apprentices who fail to obtaiu 
any marks for time-keeping, good conduct, perseverance, and pro- 
gress will be subject to dismissal. 

Apprentices commencing their apprenticeship between Octo- 

ber Ist and March 31st will be entitled to half rates for their first 
year. 
Promotion in the workshops will depend upon marks obtained. 
Should an apprentice during the first three years of his time have 
shown marked ability at the evening classes, and obtained 
maximum marks for time-keeping, perseverance, and progress in 
the workshops, he may, at the discretion of his employer, be 
allowed to spend his fourth or fifth year at college day classes, the 
fees for which will be paid by his employer. 

At least one vacancy per annum in the drawing-office will be 
filled by an apprentice obtaining the highest marks under the 
above scheme, ‘ 


20 marks, 
oo 


Fair ...20 marks. 


11.—REGULATIONS FOR PUPILS. 


Scheme A,—Youths who have passed through a three or four 
years’ engineering day course at an University College, and who 
have obtained therefrom either an approved certificate or a pass 
degree in engineering science, or in naval architecture, may be 
admitted into the works as pupils. 3 

They will serve a three years’ pupilage, and for their first year 
the scale of pay will be that of an ordinary apprentice of the third 
year. The scale of pay for their last two years will be that of 
ordinary apprentices of the fourth and fifth years, plus 3s. and 5s. 
per week respectively. : 

Those who hold a degree with honours may be admitted on the 
same conditions as the above, but the scale of pay for the last two 
— will be increased by 4s, and 7s. per week, instead of 3s. 
and 5s. 

Scheme B,—Youths who desire to combine workshop experience 
with college study, and who hold no certificate or degree from an 
University College, may be admitted to the works as pupils on the 
production of evidence that they have received a sufficient pre- 
paratory education. A certificate showing they have passed the 
matriculation examination required for graduation in engineering 





science at a Science College of University rank, or an equivalent 
certificate, will be accepted as evidence of this. 

They must give an undertaking that they will attend for at 
least three academical years the degree course of study at an Uni- 
versity College during the currency of their pupilage, which will 
extend over a period of six years, including the time spent at 
college. 

Their pay will be that of ordinary apprentices in the correspond- 
ing years, plus 4s, per week in years subsequent to their first 
year’s college training. (See Appendix for suggested division of 
time. ) 

Scheme C.—Youths who, having entered the works as appren- 
tices, succeed during their apprenticeship in passing the matri- 
culation or equivalent examination prescribed under Scheme B 
will for the remainder of their time be treated as pupils under 
Scheme B in respect of leave to attend college day classes, promo- 
tion, and rates of pay. The time served, including that spent at 
college, will be a minimum of six years. 

It is understood that in every case the advancement of an ap- 
prentice to pupil rank is at the option of his employer, and subse- 
quent promotion will depend solely upon merit and the require 
ments of the business. 

In selecting under Scheme C, other things being equal, prefer- 
ence will be given to the sons of workmen and other employés of 
the firm. 

Promotion in general, and admission to the drawing-office in 
particular, will depend absolutely upon merit and conduct in all 
cases. This clause refers to Schemes A, B, and C, 

PREMIUM PUPILS, 

In the case of pupils who pay a premium, it is recommended 
that, so far as college training is concerned, they should be asked 
and encouraged to conform to the regulations under either 
Schemes A or B, whichever is more suitable to the circumstances 
of the individual case. 

JouN TWeepy, Chairman. 
JouN Duckirt, Secretary, 


APPENDIX, 
The time of pupils under Scheme B may be divided in any of the 
following ways, according to cireumstances :-— 
First Alternative. Second Alternative, 

Months. Months, 

TENE a icin iiss)! Comet ae 12 
College 
Works 
College 
Works 
College 
Works 


(Signed) 


Works 
College 
MO a. <. an Ls 
Seer ghar 21 
Works... Perey ie 


Total 


Fourth Alternative. 
Months. 
Ws 


Total 
Third Alternative. 
Months. 

College inp ew Oe College 
Works : 15 Works 
College ; ” College 
Works ; i Works 
College i) 
Works ) Total 72 
Including three months’ 


Total holiday in summer. 





ALMANACS AND CALENDARS FOR 1904. 


A POCKET note-book and diary combined has been seut us by the 
Campbell Gas Engine Company, Limited, and is a very handy 
production. Its value is greatly enhanced by the inclusion of a 
coupon insuring the owner of the book against accidents up to 
£1000. The firm of Clarke, Chapman and Co,, Limited, has also 
sent us a copy of Charles Letts’ self-opening pocket diary and note- 
book for 1904, in which has also been enclosed an insurance coupon 
for £1000 in case of death of the user from accident. We are glad 
to note that neither of the above productions has been rendered 
unwieldy for the pocket by the addition of excessive advertising 
matter. The Gloucester Railway Carriage and Wagon Company, 
Limited, issues fortheninth year the Gloucester Diary and Directors’ 
Calendar—a useful book in many respects, and well bound. 
W. T. Glover and Co., Limited, have brought out for the second 
year a wall calendar of the daily tear-off pattern, an unusual feature 
of which is the introduction on the slips of excerpts from the ‘* Pro- 
ceedings” of some of the engineering societies, and the photographs 
of prominent electrical engineers. ‘ Mr. James Hendry, of Glasgow, 
has sent usa table calendar of neat design and dimensions ; similar 
types of calendars have been published by the Brush Electrical 
Engineering Company, Limited, and Messrs, Cutbill, King and Co, 
Amongst a further batch of wall calendars which we have received 
should be mentioned a novelty in the shape of an aluminium card, 
with monthly tear-off paper slips, from the Birmingham Aluminium 
Casting (1903) Co., and other from R. Y. Pickering and Co, Limited ; 
the Yost Typewriter Company, Limited ; Merryweather and Sons, 
Limited, with three coloured illustrations of fire engines and 
escape; and the Palatine Engineering Company, Limited, Liverpool. 
Mr. Harrison Ainsworth adheres to the type of monthly block 
calendar which he has previously issued. Messrs. Shand, Mason 
and Co.’s wall calendar is printed in two colours on a large 
sheet. Messrs. Robert Boyle and Son’s annual publication has 
taken its now well-known form, namely, a short 3in. rule, scale, and 
almanac combined, the whole being small enough to go comfort- 
ably in the waistcoat pocket. Messrs. Tuck and Company, 
Limited, engineers, Dublin, have issued a tasteful wall calendar, 
on which is carefully printed in colours a hunting scene called 
‘* After the Hounds,” The wall calendar of Messrs. Ashwell and 
Nesbit, Limited, is of the block type, with large daily tear-off 
figures. It has an admirable illustration of the new Midland 
Hotel, Manchester. 








CATALOGUES, 


WESTERN ELectrRIC CoMPANy, 171, Queen Victoria-street, 
London.—Catalogue of telephone installations for electric trac- 
tion systems. 

H. J. H. Kine anp Co., Nailsworth, Gloucester.—General 
catalogue of ratchet and friction clutches, governors, turbines, 
and compound steam engines, 

JosePH DIxon CruciBLE Company, Jersey City, N.J., U.S.A. 
—This company has issued a most artistic little pamphlet, en- 
titled ‘‘ Graphite Suggestions,” in which are enumerated a few 
of the more important uses of Dixon’s graphite. 

J, PARKINSON AND Son, Canal Lronworks, Shipley.—This firm 
has published a dainty card, combining with greetings for 1904 
an illustration of a high-speed or ‘“‘slogging” lathe. The whole 
thing is a creditable and ingenious development. 

HOLDEN .AND Brooke, Limited, Manchester. — This firm's 
catalogues ‘are’ always up-to-date productions. Catalogue C 
dealing with injectors, ejectors, feed-water heaters, water sepa- 
rators, oil separators; steam traps, pumps, and fittings, is quite 
up to the usual high standard. A very convenient thumb index 
is provided, 3 








A NEW line for passenger traffic was opened by the 
East and West Yorkshire Union Railways Company on Monday. 
The line extends from the Leeds Midland Station to Robin Hood, 
a distance of about nine miles. There are four stations, at 
Hunslet, Stourton, Rothwell, and Robin Hood. t 


THE IRON, COAL, 
OF BIRMINGHAM, 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE engineering and iron and steel trades are looking better 
since the holidays, Inquiries are more numerous in the iron and 
steel trades, as stocks are low in the hands of consumers, and 
the hand-to-mouth policy of buying lately adopted seems likely ty 
give place before long to more liberal outlays. Values in the iron 
trade remain without material alteration at-£10 10s. to £10 15s, 
for galvanised corrugated sheets, £6 15s, to £6 17s. 6d. for plain 
sheets, and £6 to £6 5s, for unmarked bars ; whilst Northampton. 
shire pig iron is 45s. 6d. to 47s. 6d.; Derbyshires, 47s, 6d. to 
18s, 6d.; and Staffordshire all mine ordinaries, 60s. to 65s, Pig 
iron producers are less inclined than recently to make concessions, 

On Monday, the 4th inst., the first municipal worked tramway 
in Birmingham was opened, This is the route from the top of 
Steelhouse-lane to the city boundary in Aston-road, It is the 
desire of the Tramways Committee that all the steam lines hal] 
be converted into electric lines as svon as possible. The Com- 
mittee will also have to arrange for extensions and for new lines, 
and that work, together with the preparations for taking over the 
lines belonging to private companies in 1906, will keep their hands 
full for the next two years, and should mean considerable trim. 
way construction and equipment orders, 

The electric lighting plant at the new Hollymoor Asylum, ic: y 
Birmingham, is to be actuated by steam turbine engines. 

Engineering instruction is making great strides in this city. It 
is said that there is no similar institution in Europe which will 
compare with the partly completed buildings at Bournbrook. In 
less than three years the four large blocks now in progress, together 
with the already completed power station, foundry, and forge, 
and the almost completed metallurgical laboratory, should |e in 
full working order, and by that time there should be on the books 
of the Birmingham University at least 300 students in engineering, 
mining, and metallurgy, 

The important Tipton mines drainage engineering scheme, to 
which frequent previous reference has been made in these colunins, 
is now on a fair way towards being carried into practical effect, 
greatly to the benefit of the mining interests of that district. The 
seal of the Commissioners was this week affixed to a receipt for a 
further loan of £5000, being the fourth instalment under the mort 
gage of £100,000, dated June 22nd, 1895, making the total advance 
in connection with the Tipton ‘district new loan £17,000. The 
general manager submitted a letter and report from Mr. Henry 
Davey, consulting engineer, approving of the amended engineering 
scheme, and it was announced that the objection of the Mortgagees’ 
Committee had been withdrawn. Progress is also being made 
with the new surface works, The expenditure from capital 
account upon these works, as shown in the balance-sheet up to 
June 30th last, was £10,771, and since that date up to the present 
time over £350 has been spent, making an expenditure of about 
£11,122. Only £10,000 having already been advanced, it has been 
decided to make application for a further instalment of £5000 on 
account of a loan of £20,000 from the Public Works Loans Com- 
missioners, thus making the total advance £15,000. The initiatory 
difficulties having now been removed, the Mines Drainage Com- 
missioners are hoping to be able to make considerable headway 
during 1904, both with deep drainage and surface works, and the 
outlook for that body and for the mine owners and occupiers is con- 
sequently brighter than of late. 

The Walsall Chamber of Commerce has declared strongly in 
favour of Protection. By 39 votes to 12 that body, at a special 
meeting which had been twice adjourned, passed the following 
resolution :—‘* That this chamber is of opinion that the commer- 
cial interests of this country demand a change in its present fiscal 
policy, and the adoption of a system of retaliatory, preferential, 
and protective tariffs, as advocated by the Right Hon. Joseph 
Chamberlain.” It was stated there was not a saddler in the town 
but had his shelves filled up with French saddletrees, One speaker 
said he was informed that French firms, in order to get the trade, 
had offered to reduce their prices to any figure necessary to cut 
out the English saddletree makers. The use of timber in saddle 
trees, it may be stated, is increasingly giving way to metal, and 
especially to steel stampings. 

Some good orders should be forthcoming shortly from the West 

Bromwich district, for the Local Government Board have sanc- 

tioned a loan of more than £12,000 to the West Bromwich Electric 

Lighting and Power Committee for electric works, 

Some of the Staffordshire and Midland tube-making firms are 
understood to have recently received large orders, the execution of 
which will extend over several months. 

The Corrugated Iron Company, of Wolverhampton, has decided 
to purchase about twenty-five acres of land at Ellesmere Port, 
Cheshire, near the river Wirrall, whereon to erect new rolling 
mills and a galvanising plant, at an estimated cost of seme 
£50,000. The present works at Wolverhampton will be carried 
on as usual, 


AND GENERAL TRADEs 
WOLVERHAMPTON, AND 





NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—A general steadiness in the iron market has followed 
the fairly active buying of the past fortnight. The conditions 
surrounding the outlook for the future present, however, so many 
possible conflicting developments that anything like a definite or 
reliable forecast can scarcely be attempted. It would seem more 
than doubtful whether the importation of American pig iror 
which towards the close of last year created so great a scare 
in the market, is likely to assume anything like the pro 
portions at one time anticipated ; and whether Canadian iron will 
be shipped here in large quantities would seem also open to question. 
If comparatively little of American or Canadian iron is to come over 
this will remove one of the main causes which threatened seriously to 
depress the value of English iron, The other question to consider 
is whether requirements for local consumption will be sufficient to 
maintain something like current rates. During the past year there 
have been one or two special conditions that have contributed 
towards a large consumption of pig iron outside what may be 
regarded as ordinary requirements. In connection with water 
supply extensions in this district, there has been a big demand 
for large sections of pipes, the casting of which has necessarily 
swallowed up a correspondingly large weight of pig iron, Tram- 
way developments throughout Lancashire entirely on the overhea« 
system have also entailed a large consumption of pig iron for the 
many thousands of cast iron standards for carrying the wires, and 
also for rails. Railway extensions involving a large quantity of iron 
for structural use in the erection of bridges, new stations. 
&c., have been responsible for a further large consumption 
of pig iron. The bulk of this special work is now practi 
cally completed, and pig iron is not likely to be drawn upon 
for such special purposes to anything like the same extent during 
the ensuing year. Unless there is to be a very substantial revival 
of ordinary industrial operations, a lessened demand for raw 
material may consequently be looked for, Evidently, in anticipa- 
tion of this, and also owing to the unremunerative point to which 
prices have fallen, a considerable restriction of output is at present 
in progress, and this may prevent excessive supplies coming upo! 
the market. “ 

The opening "Change meeting at Manchester on Tuesday brought 
together.a fair attendance. The push of buying which came upon 
the market just prior to the holidays was perhaps not being kept 
up, but‘the slight improvement in prices was well maintained. 
Although there is not much in actual trade conditions, so far as the 
prineipaliron using industries are concerned, that is encouraging, 
the prevailing opinion that prices—if only from the bare cost of 





production point of yiew—have touched somewhere near the lowest 
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joint, and the fact that stocks of pig iron are exceptionally low 
tend to steady the market. 

The considerable amount of buying during the past fortnight 
has apparently, for the —_— pretty well covered the require- 
ments of merchants and consumers, and at the same time has 
placed makers’ order books in a fairly satisfactory position. Here 
and there merchayts who have iron bought at low figures are 
perhaps, whilst there is a slackening off in buying, prepared to 
cut current rates to secure business, On the part of makers, however, 
thereis noappreciablegiving way, and forthe most part they are hold- 
ing to the advanced quotations of last week, Lincolnshire makers, in 
fact, have booked as much as they care, even at the advance of 1s. 
per ton upon their list hasis, and report that they could sell further 
in considerable quantities if they were in a position to accept the 
orders that are offered. Several of the makers are fafrrvoe + out 
of the market, and merchants who have Lincolnshire foundry iron 

bought before the recent advances—still to come in, are, in some 
instances, sellers at under the present list basis rates. Delivered 
Manchester, No, 3 foundry Lancashire is quoted 52s. 6d. to 53s.; 
Lincolnshire makers are firm at 48s., with second-hand lots to be 
bought at about 47s, 9d.; and a foundry quoted about 
33s. to 54s. In forge qualities, list basis rates for which—which 
were not advanced when foundry was put up last week there has 
been a fair weight of buying, and makers are indifferent about 
booking further business, Delivered Warrington, quotations 
remain 47s, 2d. Lincolnshire ; 47s. 2d. to 47s. 8d. Lancashire net. 

Middlesbrough iron has perhaps not quite maintained the top 
prices that were being quoted a week or so back, but there is no 
appreciable giving way upon what may be termed the current 
market rates, and delivered by rail Manchester 51s. 1d. to 51s, 7d. 
represents about present average figures. Delivered Manchester 
docks, Eglinton and Glengarnock are quoted about 53s. 3d. to 
53s. 6d., and Gartsherrie 56s. 6d. to 57s. net. Quotations for 
\merican iron are just now little more than nominal, as there is 
practically nothing coming forward to put upon the market, and 
shipments of iron already bought have not yet been made. 

Notwithstanding the considerably reduced ontput, hematites 
continue weak and with only a restricted inquiry ; prices do not 
average more than about 60s, to 61s, net for ordinary No. 3 foundry 
yualities delivered Manchester. 

In the finished iron trade little or no material change can be 
reported, The opinion is, however, entertained in some quarters 
that prices have now got down to a practicable business basis, and 
that the outlook, if anything, is more satisfactory. For the 
present, however, most of the Lancashire forges are but 
indifferently off for orders, and new business still comes forward 
hut slowly in small quantities, Except that Yorkshire makers 
have officially followed the recent reduction in Dancashire bars 
there is no really quotable change upon late rates. Lancashire 
bars, delivered stations, remain £6 5s., and into warehouse, 
£6 6s. 3d.; Yorkshire bars are now £6 5s., and North Staffordshire 
bars £6 5s, to £6 10s., delivered Manchester district. 

In billets there is perhaps a tendency to stiffen somewhat upon 
the minimum quotations of a few weeks back, but business has 
recently been put through at very low figures. German billets 
have been bought for delivery into the Lancashire district at 
#4 2s, 6d. for 2in. sizes and upwards, and American billets at £4; 
it is, however, becoming difficult to repeat orders at this low 
basis. For English-made billets quotations range from about 
£4 7s, 6d. to £4 10s., and £4 12s. 6d. delivered in the Manchester 
and surrounding districts. Good qualities of bars average about 
£6 5s, to £6 7s, 6d.; common plates, £5 17s. 6d. to £6; boiler 
plates, £6 12s, 6d.; but outside boiler specifications are to be 
bought at £6 7s, 6d. to £6 10s., delivered Manchester district. 

There is still comparatively little to report with regard to the 
engineering trades of this district, many works having only got 
into operation again after the holidays during the past week. 
Inquiries amongst representatives of some of the leading establish- 
ments do not, however, elicit anything tending to indicate 
improving conditions or prospects. New work is still coming 
forward very indifferently, and generally engineering shops are 
short of orders to keep them anything near fully engaged. Here 
and there on special orders works are fairly weil off for the pre- 
sent, but these are exceptions, and the position of trade generally 
remains anything but satisfactory. 

In the coal trade operations have during the past week only been 
partially resumed after the holidays, many of the pits not getting 
into full work again until about Wednesday, and taking the 
Christmas and New Year altogether, there has been a full week's 
stoppage of output, This has necessitated some filling up out of 
stocks to meet requirements for house-fire consumption, but as a 
great many of the works and mills throughout Lancashire have 
been closed over a week, and in some instances for ten days, the 
lessened requirements for steam and forge purposes has largely 
counterbalanced the restricted output in the lower qualities of 
fuel. 

Of the commoner qualities of round coal used for ironmaking, 
steam, and general manufacturing purposes, there is just at 
present little or nothing in the way of surplus on the market, a 
good deal of this description of fuel going away for common 
house-fire purposes, This for the time being gives some firmness 
to prices, which are fully maintained at late rates ; and at the pit 
mouth ordinary steam and forge coals average 8s. to 8s, 6d., with 
better qualities quoted 8s, 9d. per ton. 

Although the pit stoppages have temporarily caused rather a 
shortage of engine fuelatsome of the Lancashire collieries, generally 
supplies are ample to meet present curtailed requirements for mill 
purposes, and prices are not more than maintained at about recent 
quotations, At the pit mouth best slack averages 6s. 3d. to 6s. 6d. 
and 6s. 9d., medium sorts 5s. to 5s, 6d., and common slack 4s. to 
4s, 6d. per ton. 

For shipment there has been a fair amount of inquiry recently, 
and some of the Lancashire collieries have not been able to accept all 
the orders that have been offered. The result has been but slightly 
better prices, as compared with the low figures recently ruling, 
have been obtainable, and delivered Manchester Ship Canal or the 
Mersey ports 9s, 6d. represents about an average figure for good 
ordinary qualities of Lancashire steam coal. 

It will be of interest, perhaps, to glance briefly at the general 
conditions and progress of the iron trade in this district during 
the = year. 

The iron trade experienced a temporary revival during the first 
couple of months, and this following the very weak close of the 
preceding year, was to a large extent quite unexpected. For one 
thing considerable shipments of iron to America had a stimulating 
effect upon the market, whilst there seemed to be prospects of 
activity in most of the large iron-using industries, With a brisk 
demand prices steadily hardened, until before the end of February 
most brands of pig iron had been advanced 2s, to 2s, 6d, per ton, 
the quotations for delivery Manchester, averaging No, 3 foundry 
Lancashire, 57s. ; Lincolnshire, 53s. 6d.; Derbyshire, 56s, to 
57s. 6d.; with Middlesbrough quoted 58s. 4d.; Scotch iron 
delivered Manchester docks, 59s. 3d. to 60s, 3d. Eglinton ; and 
61s, 9d. to 62s. 3d. Glengarnock ; and forge delivered Warrington, 
52s. 2d. Lancashire and Lincolnshire. These were the maximum 
prices touched, and they very soon checked buying. Later on a 
cessation of shipments to the Continent and the United States, 
together with decreasing trade in the principal iron-using industries, 
and the break up of prices on the warrant markets, before the 
year had very far advanced; brought about a steady downward 
move, which with one or two temporary checks has continued right 
up to the close. In less than a couple of months Middlesbrough 
iron dropped 7s. per ton from the maximum, and although other 
did not give way to the same extent, there was an all round very 
substantial reduction in prices. For some time business continued 
ina fluctuating condition, with buyers generally only covering hand- 
to-mouth requirements. A considerable quantity of iron was, how- 
ever, going into consumption, and the production of local and 


. district makers, which was somewhat below the average, for the 


most part met with a ready sale, September brought forward a 








tendency towards some improvement in trade. Prices had been 
gradually hardening, and this induced increased buying. Any 
materially higher prices were, however, not at all foes = obtain- 
able, and the stronger position of the market represented chiefly 
a disappearance of the low.cut quotations that had previously been 
current. Eventually there was a pretty general hardening all round 
of about 1s, per ton on most brands of pig iron coming upon this 
market, but this upward move met with no response from buyers, 
business being at once checked, and sellers had to revert to old 
rates. Prices, taking them all through, were perhaps a shade 
stronger as compared with the low.cut rates of a month previous, 
but nothing in the way of any substantial advance was obtainable. 
Reports that American iron was again likely to be shipped over to 
this country in competition with English brands had a weakening 
effect upon the market, and there was a steady downward move in 
both Scotch and Middlesbrough brands, which altogether dis- 
organised business. With the lower prices of Middlesbrough there 
were successive reductions in Lincolnshire, followed by some 
corresponding easing down in quotations for both Lancashire and 
Derbyshire brands, and the last month of the year brought about a 
very general disorganisation of the market. The competition, not 
only of American, but also of Canadian pig iron, became an esta- 
blished factor, and created somewhat of a scare. Merchants 
became anxious to get rid of their holdings, and speculative forward 
operators were prepared to quote extremely low, whilst makers had 
to follow with reductions upon their list rates. The general 
receding in prices represented a drop ranging from 4s. 6d. to 
6s, 6d. on local and district brands, and from 7s. to 8s. on Middles- 
brough and Scotch iron during the year. A steadier time has come 
over the market with the close, and prices have recovered some- 
what from the exceptionally low figurés to which they were forced 
down during the, now apparently unnecessary, scare produced by 
the threatened large importation of American and Canadian pig 
iron into this country. Where prices for English pig iron were cut 
the lowest there has been a recovery of 1s, to 2s. per ton, and con- 
siderable buying over the first three months of the year. 

Generally the finished iron trade, although it has not followed 
the fluctuations in raw material, has remained in an unsatisfactory 
condition all through. The principal forges, which have to depend 
largely upon an export trade, have very rarely been able to run 
their mills on full time, four to five days per week being the more 
general average. The smaller works, relying mostly on the home 
trade, have been able to do better, their not very large output 
meeting with a local sale that has been sufficient to keep them 
mostly well employed. Until just on the close prices have 
remained much about on one level. The considerable drop in raw 
material and the advent of German competition brought about, 
however, in December an official reduction in bars of 5s. per ton, 
bringing the basis to £6 5s., and sheets have receded about 10s, 
to 15s, per ton, the closing prices being about £7 10s. 

Barror,—There is a very weak tone in the hematite pig iron 
trade this week, and the turn of the year has not introduced 
makers to any improvement in the demand for hematite pig iron. 
The make is still greatly restricted, and it is probable that this will 
continue to be the fact until further on in the year, although some 
of the furnaces which have been damped down, and particularly so 
in the case of four at Barrow, will again be put on blast ina 
fortnight, when, it is announced, the steel works will re-commence 
operations. There is not, however, much demand for hematite 
iron for the open market, and the consequence is that at most of 
the works on the West Coast only single furnaces are in blast. 
The stock of iron on hand is not as large as it was thought to be 
some time ago, It is shown to represent only 88,000 tons in 
makers’ hands, while in warrant stores there is 12,978 tons, being a 
decrease of 55 tons ou the week. Prices are very easy at 54s. 6d. 
net f.o.b. for mixed Bessemer numbers nominal, and warrant iron 
sellers still stand at 52s, 4d. net cash, with no buyers. The trade 
in the common sorts of iron is very quiet. 

Iron ore is in very slow demand, and raisers are doing very little 
business, but the trade that is being done is almost wholly in native 
sorts, to the disparagement of foreign classes, which are not 
economical to use now prices are so low. Good average native 
sorts are selling at 9s, net at mines. 

Steel makers are not well off for orders, although they hope to 
keep their works fairly well employed when they put them again 
in operation. Rails, however, are not in full demand, and con- 
tinental makers are securing a good share of the orders offering. 
Heavy rails are at £5 5s. per ton net f.o.b. Ship plates are in 
better inquiry, and there is every prospect of a good business being 
done by makers during the year; £5 10s. is still the quotation. 
Other steel classes are quiet, except heavy steel castings and chilled 
steel castings, which are in good demand. 

Shipbuilders and marine engineers expect to be much busier at 
an early date, as some new work of importance is coming forward. 

The shipping trade remains very quiet. The exports last week 
from West Coast ports amounted to 9541 tons, of which 3135 tons 
were pig iron and 6406 tons steel, in contrast with 18,224 tons for the 
corresponding week of 1902, a decrease of 8683 tons. For the year 
1903 the aggregate shipments amounted to 856,404 tons, as 
against 975,100 tons for 1902—a decrease of 118,696 tons, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THERE has been no great eagerness to get back to work after the 
holidays, Manufacturers have no abundance of orders to tempt 
early re-opening of their establishments, and their workmen know 
that employment will consequently be restricted. In several of 
the heavy industries, the play time has been more prolonged 
than usual, and advantage has been taken of the opportunity 
to get such repairs and re-arrangements completed as were 
required. It is too early yet in the New Year to hazard any 
idea of prospects in the general trades, but there is a fairly 
confident expectation that things are certain to improve, though 
probably there will be little change for several months. _No 
definite ground is given for this expectation, but people in a 
position to judge entertain it, and the feeling is therefore more 
encouraging than it was at the close of the year. 

In the South Yorkshire colliery districts work has been fairly 
good since the holidays. Four days a week are about as much as 
the miner cares to put in, and that is the rule generally, For 
house coals the alternations from wet to frost keep the demand 
steady, more particularly as the accumulations disappeared during 
play time. With an average tonnage going to London and 
other southern markets, there was a satisfactory call on local 
account. The quotations at the close of last year have there cre 
been easily maintained, and in. some instances exceeded. Silk- 
stones, in the better quality, are at 13s, to 13s, 6d.; secondary 
sorts, 11s. to 11s. 6d.; Barnsley, best quality ‘‘ softs,” are 11s. ‘to 
12s, per ton; other kinds, from 10s. and 10s. 6d. per ton, in 
owners’ wagons at the pits. 

Steam coal, as usual at this season of the year, is quiet, the 
tonnage taken to Hull and Grimsby being, however, fairly satis- 
factory. Before the pits stopped for the holidays the railway 
companies had heavy deliveries at the contract price of 9s. per ton. 
Not much business is being done outside the contract arrange- 
ments. The gas companies have been making extra demands 
owing to the fogs which have been so prevalent since the year 
opened. In slack and smudge business is better, as the demand is 
quite equal to the supply. 

Very little is being done in coke. The Derbyshire and North 
Lincolnshire market is at present taking largely from Durham. 
Prices are low, and the make is consequently being reduced. 

The principal interest in the coalfield is now respecting the loco- 
motive contracts. Railway companies stood out for a reduction 
of 6d. per ton on the rates which ruled up to the end of last year, 
but in several instances 3d. per ton concession has been made, and 
in the case of three companies the concession has been accepted 








for a considerable portion of what they require. The attempt to 
get a cheaper rate is being vigorously resisted, and it is very 
probable that &s. 9d. per ton will be the figure fixed. 

Mr. J. Wadsworth, vice-president of the Yorkshire Miners’ 
Association, has been appointed to the presidency, in succession 
to the late Mr. Edward Cowey.. Mr. Wadsworth, who was 
born at West Melton, near Wath, is 53 yesrs of age, and 
began work at twelve, at the Thorncliffe Collieries of Messrs. 
Newton, Chambers and Co., Limited. There he remained until 
the prolonged strike of 1869, when, after ashort time at Wombwell 
Main, he was engaged by the Wharncliffe Silkstone Colliery 
Company, where he has remained ever since, being elected check- 
weighman in 1883, 

Tramway extensions promise to be exceptionally important 
early in the year. The Chesterfield Corporation contemplate 
additions and improvements which will involve an outlay of 
£95,020. Provision is sought to equip both the existing and the 
additional tramways for working by electricity, with power to 
make junctions between their tramways and any other tramway or 
light railway laid near the Corporation tramways. The Waketield 
and District Light Railway Company are applying for powers to 
construct tramways in Wakefield, Pontefract, Normanton, Whit- 
wood, Castleford, Featherstone, and Knottingley. The proposed 
lines are estimated to cost £183,918, in addition to which an 
expenditure of £14,065 will be required for street widenings in 
Pontefract and Normanton, and alterations of levels in Castleford. 





NORTH OF ENGLAND. 
(From our own Correspondent.) 


Ir cannot be reported that business has been satisfactory this 

week in any branch of the iron and allied industries, and traders 
are not inclined to take a bright view of the prospects of the year. 
The position of makers of pig iron is somewhat stronger than it 
was during the first three weeks’ of December, but it is not 
because there is any improvement in the demand, it is because the 
production has been reduced. Up to the middle of November the 
consumption exceeded the production, and stocks were heavily 
drawn upon, but after that the deliveries fell off, and stocks 
increased, with the result that makers commenced to blow out 
furnaces. In the North of England there have lately been blown 
outthefollowing: Palmer’sShipbuilding anddron Company, Jarrow- 
on-Tyne, 2 furnaces ; Bell Brothers, Clarence Ironworks, Middles- 
brough, 1; Seaton Carew Iron Company, West Hartlepool, 1 ; 
Sir B. Samuelson, and Co,, Newport Ironworks, 1; Maynard 
and Co., Redcar Ironworks, 1; and the Normanby Ironworks 
Company, Middlesbrough, have damped down one. There 
are now 73 furnaces in operation, which is a decrease of 9 
upon the number at work at the end of June. Messrs. Bolckow, 
Vaughan and Co., have dismantled three of the furnaces at their 
Cleveland Ironworks, and now have 23 furnaces, of which 17 are in 
operation. The situation in this district is better than it is in 
Scotland, where in 1903, notwithstanding a decrease of 7001 tons in 
the output of pig iron, there was an increase of 40,704 tons in the 
stocks. Inthe North of England, with an increased output of 
150,000 tons, stocks declined about 8000 tons. Connal’s stock was 
reduced 21,704 tons, but it is estimated that makers’ stocks were 
augmented by about 30,000 tons, though as to that there is no 
official information, nor has there been since 1896. 
* The price of No. 3 Cleveland G.M.B. pig iron has been steady 
this week at 42s. 9d. per ton, and that was the figure not only for 
prompt, but also for forward delivery, that being ls. per ton above 
the minimum of last month. There has been more inquiry since 
the holidays, but very little business has resulted. There can be no 
doubt that the agitation on the fiscal question, and the threatened 
war between Japan and Russia, are having a strong influence in 
keeping buyers off. No. 4 Cleveland foundry iron is at 42s. 6d.; 
grey forge, 42s. 3d.; mottled, 42s.; and white, 41s. 9d. The 
supply of forge qualities of Cleveland pig iron is not so short of 
requirements as it was during the last quarter of 1903, because the 
proportion produced by the furnaces in the holidays and since is 
greater than it was during most of last quarter. The quantity 
then required was not large, on account of the depression in the 
manufactured iron trade, but at the same time there was 
comparatively little made by the furnaces, and the prices 
were kept at relatively higher rates than were paid for No. 3, 
The greater output of foundry iron was what was needed, not only 
for export, but also for distribution among home ironfounders, who 
had a busy time generally over nearly all 1903 ; in fact, it was their 
custom that kept business in the Cleveland pig iron trade fairly 
active over the first eleven months. It was thus advantageous that 
there was a greater output of foundry iron which was wanted, and 
a lessened production of forge iron which was in reduced con- 
sumption. 

The downward movement in East Coast hematite pig iron prices 
has apparently ceased, and to-day’s quotation is falling 1s. per ton 
above the minimum of last month. Consumers have to pay at least 
51s. per ton for mixed numbers, 51s. 6d. for No. 1, and 49s. for 
No. 4; but comparatively few firms now produce hematite iron in 
the North of England, and the output is likely to be still further 
reduced, as the use of iron produced from Cleveland stone is 
increasing for steel-making purposes. One of the leading steel 
manufacturing concerns, who have two works in full operation, and 
who formerly were about the largest consumers of hematite iron in 
the North of England, now require no hematite at all, but employ 
entirely material produced from Cleveland ironstone. The new 
steel works at Cargo Fleet, which will turn out about 3000 tons of 
finished, steel per week, are to produce it all from Cleveland iron. 
The output of hematite iron, therefore, is much below what it was 
a few years ago, and it has fallen off considerably during the last 
year. Rubio oreis not cheaper, though freights have been further 
reduced, but the improvement in the value of hematite pig iron 
has strengthened the merchants, who quote 15s. per ton, c.i.f. 
The rate of freight Bilbao to the Tees has fallen to 4s. per ton, 
which is almost the lowest that has ever been recorded. 

The shipments of pig iron from the Cleveland district during 
December were only 76,863 tons—the smallest quantity reported 
for any month since February, 1902; it was 25 percent. less than 
in November, 1903, and 32 per cent. less than in December, 1902. 
But it must be stated that in the last-named period 42,702 tons of 
pig iron were sent from Cleveland direct to America, whereas not 
a ton was forwarded last month. To Scotland 36,920 tons were 
sent—the least reported in any month in 1903. 

The pig iron exports from the Cleveland district during 1903 
were in excess of those of 1901 and 1902, and have only thrice been 
exceeded in the history of the trade, viz., 1896, 1897, and 1899. 
The deliveries coastwise were the best on record, being more than 
the previous best by at least 16 per cent. 

The manufactured iron and steel industries are very quiet, and 
prospects of improvement are not at all good. Orders for steel 
rails have slackened, and the prices have been reduced, sv that 
it is now possible to buy heavy rails at £4 12s. 6d. net at works, 
though £4 15s. is generally quoted. Steel ship plates are at 
£5 7s. 6d.; iron ship plates, at £6 2s, td.; steel ship angles, at £5 ; 
and iron ship angles, at £6, all less 24 per cent. f.o.t.: but for 
angles, at any rate, half a crown less would not be refused. Steel 
joists have been reduced to £5 5s., less 24 per cent. f.o.t. 
Common iron bars are at £6 2s. 6d., less 24 per cent. Shipments 
of manufactured iron last year from Middlesbrough amounted to 
171,812 tons, against 172,547 tons in 1902, and of steel 
269,066 tons, against 237,905 tons in 1902; total 440,878 tons, 
against 410,452 tons, last year’s figures being the best since 1897, 
when they reached 558,721 tons. Only twice before have last 
year’s exports of steel been exceeded, 

The ironfounding business is fairly active, as is also the engineer- 
ing, but there is no improvement in shipbuilding, though some 
builders report more inquiry. Shipowners, however, are only 
ready to pay very lew prices—too low, in fact, to cover cost to the 
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builders. 
yards, and at some places, with the advent of the new year, the 
working of three-quarter time has been started. The men are in 
seetions conceding the employers’ claims for reductions of wages. 
Boilermakers, shipbuilders, shipwrights, drillers,labourers, &c., 
have all fallen into line, and now the engineers are asked 
to take 5 per cent. less for piece work, and corresponding 
reductions in time wages ; they have the matter under considera- 
tion, and it is probable that they will, like the operatives in the 
shipbuilding yards, submit tq the reduction on piece rates, leaving 
time wages unaltered. 

The North Yorkshire Dales Railway Company's Bill has now 
been deposited in Parliament. The capital is £960,000 in £10 
shares, and the estimate of ‘expenses made by the engineer, Mr. 
Edgar O. Ferguson, of Chesterfield, shows that the total cost of 
the undertaking will be £836,581, of which £830,706 will be spent 
on the main line. The total length of the proposed main line from 
Hellifield and Scortor will be 48} miles, and the branches three 
miles. The tunnelling between Cray above Buckden and Kidston 
is estimated to cost £139,500, and viaducts over Walden Beck at 
West Burton and the Ure near Leyburn £30,000. 

The coal trade is quiet, though brisker than it was, for the 
district is benefiting indirectly by the threatened hostilities 
between Japan and Russia. Both countries are reported to be 
buying Welsh coal freely, and this induces more inquiry for North 

‘ountry coal, as consumers abroad seem disposed to make contracts 
before prices rise, as they are expected todoif war ensues. Sellers 
are not disposed to take less than 10s. f.0.b. for best steam coal for 
delivery over the shipping season, but for prompt delivery 9s. 44d. 
f.o.b. is not refused, with 8s. 3d. for seconds, and 4s, for smalls 
the last-named being plentiful, and relatively cheaper than the 
better qualities. Coking coal is rather firm in price, notwithstand- 
ing that there is depression in the coke trade, but there is a good 
demand for it for bunker purposes ; 8s. 6d. to 9s, per ton will be 
paid for it. Coke is stronger in price on account of this upholding 
of the value of coking coal, and generally 14s. is quoted for medium 
coke delivered at the furnaces on Teesside. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THERE has been very little doing in the Scotch iron trade this 
week in consequence ‘of the New Year holidays. The iron and 
steel works have been closed, and some of them are taking a longer 
holiday than usual owing to the dulness of trade. 

The Glasgow pig iron market was closed from Thursday of last 
week until Tuesday. Inquiry has since been only moderate, but 
the prices of warrants are fairly steady. Business has been done 
in Cleveland iron from 42s. 84d. to 42s. 94d. cash, and at 42s, 10d. 
one month. Scotch warrants are quoted 49s. 9d. to 50s., and 
Cumberland hematite 52s. 6d. to 52s. 9d. cash. 

The demand for Scotch makers’ pig iron has been very poor in 
consequence of the manufacturing works being closed, but prices 
are steady. 

The shipments of pig iron from Scottish ports in the past week 
were 5993 tons, compared with 6868 in the corresponding week of 
the preceding year. Current inquiry for export is slow, and it is 
difficult to forecast what the immediate future of the trade is like 
to be. - The United States have in 1903 taken less than half the 
quantity of Scotch pig iron that was sent them in 1902, and 
Canada falls short by about 10 per cent. 

The arrivals of Cleveland pigs at Grangemouth in the past week 
were small, being only 5160 tons, a decrease of 444 tons on the 
corresponding week. Of course, the decrease is explained by the 
holidays. The aggregate imports for the past year show an increase 
of fully 90,000 tons over the quantity that arrived in 1902, and this 
important expansion is due to the great activity that has prevailed 
in certain- departments of the foundry trade. 

The six furnaces that were making basic pig iron at Glengarnock 
Ironworks have been put temporarily out of blast. They will 
probably be silent for several weeks. There are now 40 furnaces 
making hematite, and 39 ordinary pig iron, the total of 79 thus in 
operation in Scotland comparing with 85 in the preceding week, 
and 76 in the corresponding week of last year. 

The output of hematite pig iron in Scotland has been well main- 
ained, and no doubt large quantities of it will still be required by 
the steel makers ; but it is scarcely anticipated that the consump- 
tion will be maintained at the rate that has been usual in the past 
year. Merchants quote for this class of iron 50s. per ton for 
delivery at the West of Scotland steel works. 

One or two shipbuilding orders have been coming to hand, but 
the total is inadequate to take the place of the work that has been 
completed. In several cases, it is rumoured, shipbuilders are 
laying down keels ‘‘on spec.,” to keep their workmen together ; 
but it cannot be expected that this plan will be followed to any 
considerable extent, and the outlook in this department is not at 
all very cheering. 

In most branches of the finished iron and steel and engineering 
industries there is not wanting a feeling of anxiety as to the 
future ; but probably things may turn out a little better than is 
apprehended. 

The coal trade has been necessarily quiet in all its branches, but 
the tone is fairly steady. The year opens with the prices at 
Glasgow as follows :—Main coal, 8s. ; ell, 8s. 9d. to 9s. 6d. ; steam, 
9s. to 9s, 3d. ; and splint, 9s. to 9s. 6d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE close of the week saw the despatch of several large cargoes 
of coal from Newport for Malta and Algoa Bay, and still more from 
Cardiff—one of 8000 tons of coal and 500 coke for Bombay, 8800 for 
Rio, 5700 for Buenos, and 3250 for Pireus. The beginning of this 
week again opened well, 5000 tons going to Port Arthur, 4050 to 
a Said, 3300 to Pirzus, and several substantial cargoes to 

rance. 

As may be expected, the war rumours are telling on the 
markets, and at all ports, principally Cardiff, increased firmness 
has been given to prices. the closing quotations this week showed 
3d. per ton on best, which is now 14s, 3d. to 14s, 6d. 

The Powell Duffryn Company will shortly add 3000 acres of 
mineral land to its property, and this will give eleven miles of 
steam coal. This property is intersected at Pengam by the 
Rhymney Company’s upper house coal seam. 

Mid-week there was a good deal of excitement at Cardiff by the 
war news, agents for Russia and Japan increasing their purchases 
and our own Admiralty diverting coal to Hong Kong. Japan has 
now secured over 100,000 tons, and is contracting for 80,000 tons 
again. The following fixtures Cardiff this week tell their own 
tale :—Japan, 4000 tons ; 5600 tons ; 5000 tons ; 5000 tons ; Hong Kong, 
4700 tons ; “ready fleet causes,” 5000 tons same ; 5000 tons same. 
On ’Change mid-week it was stated that there was a strong demand 
for prompt shipment to the Far East, all ports ex rowte are also 
well stocked ; 20s. was paid freightage for Hong Kong, or a rise 
of 3s. Best steam is stiffening, and No. 2 Rhondda for bunkering 
purposes, which, since quotations were issued, Rhondda No. 3 has 
advanced 3d. Higher prices generally are anticipated. 

Anthracite coal is showing a little more briskness in demand and 
steadiness in price, but on Change, Swansea, this week it was the 
subject of remark that there was a scope for improvement. In the 
western district also collieries are not vigorously worked. At 
Clydach two of the principal collieries have been closed temporarily 
for the last week or two. Primrose, Birchgrove, and one or two 
others are now working regularly. The total Swansea coal export 
last week was under 43,000 tons. This was principally due to 
delayed tonnage. Last week France only took 15,000 tons, but 
Italy had 7110 tons, and 5000 tons went te San Francisco, 


A good many men have been discharged from the ship- 


The South Wales Electric Power and Distribution Company, at 
its great building at Treforest, near Pontypridd, made a 
practical beginning last week, the first ¢ horse-power 
engine and electric generator were started successfully under 
steam. Ina few days electrical energy will be supplied. Sixteen 
miles of mains are now complete, and connection with customers 
will begin forthwith. 

North Wales is going to emulate the South in electrical power 
developments. A Bill has been deposited for supplying a wide 
area, namely, the whole of the counties of Anglesey, Carnarvon, 
Denbigh, and Merioneth, with some small exceptions-capital not 
to exceed one million sterling. It is within the scope of the Bill to 


take over the Snowdonia, Portmadoc, and Beddgelert powers of 
1901 


Bristol Docks return to end of year was a record one, and gives 
satisfactory indication of the soundness of foresight in the dock 
projection movement. 

Western extensions, foreshadowed by its ‘‘ Omnibus 

lude the widening of the Landore Bridge—one of the 
memorials of Brunel, whose viaduct at the Dare is sti!l an imposing 
erection. The widening of Usk-road Bridge, Newport, Chep- 
stow-road, and Caerleon-road are also provided for, and also at 
Panteg, which carries the Newport, Abergavenny, and Hereford 
Railway. In addition, powers are sought for making 14 miles, 
Swansea district, a short loop line in Swansea, and a widening of 
the Llanelly railway for a distance of nearly five miles. Several 
minor improvements are also down for sanction, all indicating a 
continuance of the enterprise which has for some time charac- 
terised the management. At Swansea there is now a hope that 
the loop line proposed will be tantamount to putting that town on 
the main line. 

‘** Mabon,” who is generally sagacious in his comments, does not 
take a very hopeful view of labour questions, and these, he feared, 
might affect the Welsh coal trade. Speaking to the Rhondda 
colliers on Monday, he commented on ‘“‘ the maddening schemes of 
figures, the great trusts which had ruined so many, except those 
who had the promotion money, and the effects of which had been 
felt all over the civilised world.” ‘‘ America,” he said, ‘‘ was 
turning out its workers by scores of thousands, Germany struggling 
for better wages and reduced hours ; and in this country about 
6 per cent. were unemployed. In Wales, in the West, thousands 
idle, collieries working special qualities of coal were affected by 
the want of demand for that quality, and by the effect of the coal 
tax. They had, as colliery authorities, to refuse assistance to 
large bodies of men, and to meet this an out-of-work fund was 
required, and a conference has been called towards the formation 
of same. In the event of war between Japan and Russia he 
anticipated a spurt, but with a bad reaction upon workers of 
Europe." 

The Hirwain deadlock continues. The colliery does not pay to 
work, but from humane motives Sir W. Lewis sanctions re-opening, 
which the Federation agent opposes, contending that the whole 
principle of the Federation was opposed to the men’s giving way. 
In the meanwhile great distress exists. Dumping from Germany 
continues, Llanelly figuring for over 2000 tons billets, &c., to R. 
Thomas, Llanelly, from Antwerp and Rotterdam. Antwerp also 
sent 1240 tons steel billets to Newport, and cargoes of pig iron came 
in from Middlesbrough, and 1920 tons of iron ore from Castro 
Nordiales, the latter for Ebbw Vale. These works, under the 
management of Mr. Mills, are contending energetically against 
adverse conditions, and for a week or two have been undergoing 
extensive repairs. On Monday a re-start was made, and the com- 
pact works were well lit ; but next day there was a mishap, the 
shaft of the mill engine breaking, and now another stoppage is 
unavoidable. At Cyfarthfa a little more is doing in tin a and 
the mills were at work this week. large cargo of nails 
left Cardiff this week for Bombay. In the West, Baldwin's 
furnaces, Landore, are under notice to the effect that in 
one week from date the blast furnaces and coke ovens would 
be closed for an indefinite period, and all the men paid off. In 
the Swansea Valley, out of 22 furnaces only half are lit. Duffryn 
Works going on day to day contract. Landore and Upper Forest, 
idle last week, now going. Mannesmann Tube Works, idle last 
week, now working well; 700 men employed, and a good Govern- 
ment contract secured. In tin-plate matters are satisfactory ; out 
of 99 plate and sheet mills 91 are going. Last week turn-out was 
65,535 boxes ; 51,000 shipped. Stocks are now 120,000 boxes. 

On ’Change this week, Swansea, it was stated that pig quotations 
show a fall—Cleveland and Scotch 3d., hematites 6d.; prices 
expected to advance. Prospects in finished iron and _ steel 
regarded as gloomy. Local works cannot compete with imported 
bars, and will be likely to stop, and this will affect collieries. 
Prices remain.. Tin-plate bars, £4 5s. to £4 7s. 6d. Tin-plates, 
ordinary, lls. 9d. to 12s.; some grades firmer, but not to cover 
advance in tin, which is now £133, Spelter, which will be affected 
by the zine process, £21 12s, 6d.; lead, £11 15s.; copper, 
£58 12s. 6d.; iron ore, 14s. to 14s. 3d. R. Thomas’s works, 
Llanelly, are finely equipped with all appliances for reducing cost, 
but a contemporary states the cost of production cannot touch the 
imported bar landed at Llanelly. 

I hear that there is to be an increase of 75 per cent, in the labour 
work at Pembroke Dock, 

Newport, Mon., requires £200,000 loan to meet the financial 
needs of the corporation, This the Nationa] Provincial Bank offer 
at four per cent for a term of five years, This offer and that of a 
London house, with certain others, are now under consideration. 

Zine mining in North Wales is on the eve of a great spurt. 

The Taff Vale Railway directors have decided to advertise for 
six motor cars, to be delivered not later than April. 

Iam glad to state that Mr. T. Hurry Riches, locomotive super- 
intendent Taff Vale, has returned from a long sea voyage in 
improved health. 











NOTES FROM GERMANY. 
(From our own Correspondent.) 

DvrING this week and the last business on the iron market in 

theinland-Westphalia and Silesia has been more than usually 

quiet, on account of the holidays. Very few fresh orders could be 

secured, Export is limited, and yields but little profit, as prices 

are so extremely low. Girders and rails have shown a little more 
life than formerly, 

Until just before Christmas coal had been in quiet demand, but 
the sharp frosts of the last two weeks will tend to improve the 
trade in house coal. Deliveries of the Silesian pits in the first two 
weeks of December were, on an average, 430 wagons more than in 
November, the gasworks being, naturally, chief consumers. Coke 
in Upper Silesia is in vigorous demand, and very firm as regards 
quotations. 

Between the Luxemburg-Lorraine and the Rhenish- Westphalian 
pig iron convention, an agreement has finally been arrived at con- 
cerning the selling of basic during a period of three years. 

According to the Aé/ner Zeitung, a company is going to be formed 
shortly for the purpose of carrying out borings for brown coal ona 
large scale near Porz-Urbach, not far from Cologne, the vein of 
brown coal in question being a continuation of the brown coal 
layers on the opposite side of the Rhine. 

The Austro-Hungarian iron market has naturally been more 
depressed and languid than ever during the holiday week. 

In coal for industrial purposes little was done, whereas house 
coal meets with good demand. 

There is absolutely nothing to report of the Belgian iron industry, 
many branches having been but moderately occupied for some 
time past, and employment and demand, during this week and the 
last, having been further decreasing. 

Coal was in good request for house-fire purposes, while engine 
fuel continues fairly weak. 

A pretty lively tone could. be noticed in the iren and allied 
trades of France, 








Also, coal for industrial purposes was in good request, while a 
slight falling off in the demand for house coal was due to the mild 
weather that prevailed recently in France, 

Taking it all bay ee, the condition of the iron market in 
Germany last year has been unsatisfactory rather than otherwiso, 
Output in pig iron during the first ten months of 1903 rose 
21-3 per cent., or 1,476,319 t., so that total production for 1903 will 
be over ten million tons, Also in raw steel last year’s production 
will be about nine million tons. Home demand, though not exten- 
sive, has yet been fairly regular, and a large quantity of the iron 
produced was readily consumed, but exports have been gradually 
decreasing. This, and difficulties concerning the forming and 
prolonging of syndicates, as well as a general uncertainty with 
regard to the future development of the iron industry, have tended 
to weaken the position of the market, and quotations all through 
last year have been fluctuating and unremunerative. Some 
establishments have continued actively engaged, and will be able 
to look back on a fairly profitable business, but the majority of 
manufacturers cannot help feeling very much disappointed with 
last year’s trade. 

Prospects, too, remain somewhat clouded, and there are but 
very few optimists who consider a revival and general upward 
movement in the iron and steel industry as at all likely to take 
place during the next few months. 

Official prices last year on the Rheinish-Westphalian iron market 
were as follows, it must be ‘added, however, that in a good many 
cases the prices quoted below have been underquoted, more 
especially where export orders were in question :—Foundry pig, 
No. 1, M. 67-50, against M. 65 p.t. in 1902; bars, M. 120, against 
M. 118 to 120 p.t.; girders, M. 105, against M. 105 p.t.; sheets, 
M. 120 to 125, against M. 125 to 130 p.t.; steel rails, M. 130 to 
135, against M. 105 to 112 p.t. 

In Austria the position of the iron and steel trade has been 
going from bad to worse last year, and in Hungary the state of the 
market was, if possible, even more depressed, consumption in iron 
having decreased 30 to 40 per cent., and as production was much 
higher than demand, quotations have been very weak, and lower, 
for some articles, than in previous years. 

In Belgium, only the first months of last year have been com 
paratively favourable to the iron industry, but the position of the 
market gradually became more dull as export to America decreased, 
and the keen competition of Germany has done much to weaken 
the tone of the Belgian iron trade. 

Prices last year were as follows:—Luxemburg foundry pig, 
No, 3, 59f. to 60f. p.t., as against 58f. to 60f. p.t.; bars, No. 2, 
for export, 122f. to 125f. p.t., against 123f. to 125f. p.t. ; 
girders, for export, 122f. to 130f. p.t., against 130f. to 132f. p.t. 

When the French colliers’ strike in November, 1902, ceased to 
influence the Belgian coal market the tendency all round became 
slightly depressed, and so last year’s trade in coal and coke can 
only be regarded as moderate. 

French ironmasters did an irregular business last year; with 
the exception of the Haute-Marne department, activity in the 
various districts was rather moderate, and certainly not more lively 
than in 1902. 

For coal last year was favourable, and French coalowners have 
found no difficulty in disposing of their output. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market steady, and prices for forward delivery firm. 
House coal for shipment is quiet, owing to scarcity of tonnage. 
Inland trade is brisk. The quantity of coal shipped for week 
ending January 2nd was 65,041 tons; foreign, 46,645 tons ; 
coastwise, 18,396 tens. Imports for week ending January 5th: 
Iron ore, 6420 tons; pig iron, 1365 tons; steel bars, &c, 7148 
tons; scrap, 900 tons; deals, &e., 2185 loads; pitwood, 11,40 
loads. 

Coal :—Best steam, 12s. 3d. to 12s. 6d. ; seconds, Ils. 6d. ; 
house coal, best, 15s.; dock screenings, 7s. 3d.; colliery small, 
6s. 6d. to 6s. 9d. Pig-iron:—Scotch warrants, 50s.; hematite 
warrants, 52s, 9d. f.o.b, Cumberland prompt ; Middlesbrough, No. 3, 
42s. 7d. Iron ore:—Rubio, l4s. 3d. to 14s. 6d.; Tafna, 15s, 
Steel :—Rails, heavy sections, £4 10s. to £4 15s. ; light sections, 
£5 10s, to £5 15s. f.o.b. ; Bessemer steel tin-plate bars, £4 5s. ; 
Siemens steel tin-plate bars, £4 7s. 6d., all delivered in the district, 
cash, Tin-plates:—Bessemer steel: coke, lls. 6d. to 12s.; 
Siemens, coke finish, 12s, to 12s. 3d. nominal. Pitwood, 17s. 6d. to 
17s. 9d. ex ship. London Exchange telegrams:—Copper, £58 
10s. to £58 12s, 6d. ; Straits tin, £133 12s, 6d. to £134, Freights 
steady. 








TRADE AND BUSINESS ANNOCUCEMENTS. 

MANLOVE, ALLiort AND Co., Limited, inform us that on 
January 4th they removed their offices to 4] and 42, Parliament- 
street, Westminster, 

Mr, Cart HAMMACHER, Finsbury Pavement House, London, B.C. 
has been appointed sole agent for the United Kingdom for the 
Gewerkschaft Deutscher Kaiser, of Dinslaken, manufacturers of 
weldless steel tubes, 

Mr. J, CHAMBERS informs us he has resigned his position of 
managing director, and disposed of his interests in the Vauxhull 
Ironworks Company, Limited, and he is, therefore, no longer 
connected with that company. 

Mr. R, Heper Raprorp informs us that he has taken into 
partnership his son, Mr. Reginald Heber Radford, and also his 
chief assistant, Mr. Frank Squire, both of whom have been closely 
associated with him in his business for some time past. 


ALFRED HERBERT, Limited, of Coventry, have removed their 
London showroom from 7, Leonard-street, Finsbury, E.C., to 
24 and 26, Holborn, E.C., and have also removed their Liverpool 
showroom from 23, Canning-place, to 12 and 13, Cleveland-square. 

Mr. ARCHIBALD P. Heap, of 47, Victoria-street, Westminster, 
informs us that he has taken into —- his brother, Mr. 
Benjamin Wrightson Head, who has been his chief assistant since 
the death of the late Mr. Jeremiah Head, in 1899, The style and 
address of the firm will remain unaltered. 

WE are informed that Mr. Robert Mitchell, formerly demon- 
strator in the physical laboratory of the Roya' College of Science, 
South Kensington, and latterly, with Sir George Bullough, of 
Messrs. Howard and Bullough, of Accrington, has joined the 
directorate of the Phenix Dynamo Manufacturing Company, 
Limited, Bradford, 

From January Ist, 1904, the business of the Electrical Trans- 
mission Company, Albert Works, Hammersmith, is amalgamated 
with that of the Sturtevant Engineering Company, Limited, whose 
works are at 29, Bankside, S.E.; offices, 147, Queen Victoria- 
street, E.C. The commercial management of both concerns will 
be directed from the head office of the Sturtevant Engineering 
Company, Limited, at 147, Queen Victoria-street, E.U, 








Tae Bureau of Yards and Docks of the United States 
Nayy Department has issued the specifications for a new masonry 
dry dock at the Brooklyn Navy Yard. The new dock is to be 
590ft. 8in. long from the head to the end of the apron, 550ft. long 
on the floor, 132ft. wide at the top, and 90ft. on the floor, and 
have an entrance 90ft. wide. The depth of water over the sill 
at mean high water is to be 31ft. It is to be constructed of 
concrete, reinforced by Thacher bars, and faced with gran‘te, 
Pile foundations will be necessary, 
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THE PATENT JOURNAL. 


Condensed from ** The Mlustrated Oficial Journal 
of Patents,” 


Application for Letters Patent. 


42 When inventions have been “ communicated " the 
name and address of the communicating party are 
printed in italics. 





2lat Deeember, 1902, 


27,939. FLovR-cLEANING Brush and Scrupper, E. C. 
Lane, London. 

27,940. Mait-carts J. Hill, Birmingham, 

241. FLEXiBLe Burronno.e, Brady, Belfast. 

27,942. PHoTroGRAPHIC DEVELOPING CHAMBERS, A. W. 
Southey, London. 

27,943. Borrte Surety for CorK-DRAWING MACHINES, 
W. Stokes and A. Thomas, Wolverhampton. 

44, Knons for Lock Furnirurg, J. Legge and H. 
H. Chilton, Willenhall. 

27,945. TRaNsMission Grar for AUTOMOBILES, 
Hitchon, Accrington. 

27,948. Coatina Piprs to Prevent Corrosion, J. I. 
Payton, Nottingham, 

“ Borries, W. Brown, W. E. W. Cates, and E. 

J. Farquhar, Bristol, 

o7.paa, TREATING SUBSTANCES Ricn IN Barium, A. H. 
Allen, Sheffield, 

27,949, OursrpR TRAM Seats, F. B. Hart, Manchester. 





A. 


27,950. Moron Broyeue, T. L.. Bainbridge, Newcastle- 
on-Tyne. 

27,951, RemovaaiLe Cover for Car Tops, A. de Bathe, 
Huddersfield, 


Support and ANTI-VIBRATOR for INCANDESCENT 
Ma Les, T. A. Jarman and L. Dodson, Swindon. 
27,953. ANTI-VIBR ATION MECHANISMS, G. Ww. Mohrstiidt 
and P. Hughes, Birmingham. 

27,954. Fixinc CoLiars on Sa#arrinc, P. Melntosh, 
Glasgow. 

27,955. Tires for Venicies, D. Moscley and B. Blund- 
stone, Manchester. 

27,956. AvToMaATiIc TEMPERATURE ALARM, W. T. Munro 
and W. W. Lumsden, Glasgow. 

27,957. Bepstraps, W. M. Hoskins, Birmingham. 





to 
1 





27,958. Froas for Bayonets, P. A. Martin, Bir- 
mingham. 
27,959. Lesseninac the VipraTion on Cycues, G. Kerr, 


jun. ,» Sligo, 

27,960. Gas Governors, G. K. 
Peebles, Glasgow. 

27,061, Surps’ Sipecicuts, J. G. Dobbie, Glasgow. 

27,962. Suutrers for PuorocgrapnHic Cameras, The 
Thornton-Pickard Manufacturing Company, Limited, 
and A. G, Pic’ , Manchester. 

27,963. Carpuretrer, W. C. Lloyd and 
end, Birmingham, 

27,964. Drivina Beit and Bano Fasteners, J. F. 
Hayes and C, R. Gell, Bristol, 

27,965. Firrines for Removinc SuipinG SasHes from 
Winpows, T. Hubble and C. J. Johnson, Coventry. 
27,936. Manuracture of Hanp-rurrep Carrers, R, 

Flower, Ireland, 
7,967. Swrrcnes for Tramways, A. J. Smith, Cardiff. 
48. Device for Puriryinc Air, A. P. Swan, Dun- 


Grieve and W. C. 


C. R. Towns- 





97,969. Automatic Pump, H. de Garrs, Sheffield. 
27,970. ANNULAR Linino for Stove Pires, J. Keintzel, 


erlin. 
27,971. Takine Srereoscopr: PHoroorapas, C. Mat- 
thiesen, Berlin. 
27,972. Moore’s ALarM, C. H. 8. Moore, Tewkesbury, 


Jlos. 
27,978. Water Motor, G. W. Patterson, Fauldhouse. 
Scotland. 
7,974. Loom Sautt.es, J. H. Fielding and W. Gregory, 
Manchest :r. 
27,975. Iuprovep Time Recorper, J. J. Stockall, jun., 
London, 

27,976. Foxnet for FItuie 
W. E. Burgess, London. 
27,977. Speep and Distance Recorper, J. 

London. 
78. ABDOMINAL Betts, M. B. Hern, London. 
9%. Nut-Locks, W. and T. J. Rundle, London. 
. Letrrer Fives, T. C. Wild, London. 
. Time Cnarts, E. Cowell, London. 
2. Exvecorss, B. Cockcroft, London. 
. Steam Traps, R. J. Cracknell, London. 


Liquips into Bortr.es, 


Molas, 





27,984. TiTg-anp-Tipy, T. J. Hyde, London. 

27,985. CLEANING SmoKeER's Pipes, T. Kosugi, Loudon. 

27,986. Paorocrapnic Exposure Merers, E. Degen, 
London. 

27,987. Saarr Hanorrs or Supports, C. W. Levalley, 
‘Tondon. 

27,988. MarkING Macuines, A. J. Boult.—(Troy 


Laundry Machinery Company, Limited, United States.) 
27,989. Potato Prevers, E. F. B. Kenyon, London. 
27,990. Fast StoprprreD JUNCTION Pipes, R. Ewing, 

London, 

27,991. SuratcaL TaBLe for Doas, J. A. Todd and J. E. 

Arnold, London. 

2',902. Gas Ewnainrs, A. Reichwa'd. 

Aktiengesellaches , Germany.) 


(Fried, Krapp 


27,993. VentTiLaTING Apparatus, R. R. a C, Beadon, 
London. 
27,994. Avromatic Dry Coveren Seats, F. E, Nelhams 


and G. A. Lloyd, London. 

27,995, E.vastic Uprers for Foor Coverina, A. Verrue, 
London. 

27,096, SELF-DRIVING 
Tondon. 

27 . Paper Boxes, W. R. Comings, London. 

97 "998. APPARATUS for Repucine the Amount of Dust 
RatsEp by VentciEs, W. Snelgrove and A. E. Hall, 
London. 

27,00), Fire Extinavisaers, G, C 

28,000. Orn Stoves, H. Fairbrother.—( 1. 
United States.) 

23,001. Necatives for Trichromatic PHoToGRAPHY, 
T. K. Grant and F, J. Stedman, London. 

28,002. Hor, E. E. Hoxie, London. 

28,003, TELEPHONE TRANSMITTERS, W. Fairweather.-— 
(The Kellogg Switehboard and Supply Company, United 

Stater.) 

28,004. Ramway Cuairs, J, J. Phillips and C. Scott, 
London. 

23,005. INTERNAL ComBusTION Enarnes, R. E. Phillips, 
Tondon, 

28,006. Means for Burntne Bricks, J. and E. A. Walsh, 


Moror, P. Korff and W. Heinzel, 








C. Hale, London. 
i. Wilder, 








London. 

23,007. Macaine for Printina Tickets, R. North, 
London. 

28,008. Pantc Bouts for Doors, R. Adams, London. 


28,009. 
28,010, VALVEs, 
Statea.) 


Locks and Latones, R. Adams, London. 


G. C. Marks.—(/. Knowles, United 


28,011. Wrre.ess P1ano, I. F. Giiaore, ——. 

28,012, Warer Bacs and Bortr.es; H, E. Peterson, 
London, 

28,0138. SPEED-INDICATING APPARATUS, E. H. Barter, 
London. 

28,014. Driving Grar of Cycies, P. Chambers-Jones, 
London. 

28,015. Srenocrapuic Macuines, J. 8. Withers.—(L. 


Crambonnaud, France, 
28,016. GeneRAL CounTER Fences, C. Sucker, London. 


23,017. Treatment of Brrr Juices, R. Harvey, 
London. 

28,018. TENTERING and Dryina Macainegs, E. Gessner, 
London. 

28,019. Stoves, L. Brandt, jun., and A. F. Brandt, 
London. 


28,020. Treatine Hines, W. Clark.—(Vavghan Machina 
Company, United States.) 

28,021. APPLYING RESILIENCE to WHkELS, KE. N. Hen- 
wood, London, 

28,022, 'EMuLsiFyING Apparatus, F. W. Howorth.—(E£. 

Bazzi and Co., Italy.) 

. Means for ADV ERTISING, F. W. Gould, London. 












8, 
28,024. ExpLosion Motors, A. Radovanovic, London. 


28,025. Exptoston Motors, R. Algrin, London. 


28,026. Crank DRIVING MECHANISM, J, Soda and Sthne,, 
Jondon. 

28,027. Opera and Fre.p Giasses, L. C. M. Balbreck, 
London. 

28,028, SpkED INpiIcaTors, A. J. Boult.—(P. Molinari, 
Italy.) 

28,020. Manuracture of Boprrins, J. G. Bierich, 


London. 

28,030, E.ecrric Meters, E, C, Rimington, London. 

,081. Gas Propucers, L. Mond, London. 

— Ramway or Tramway Rams, J. 
a1 ‘ 

28,083. Mancracturs of TeTRAzO Dygsterrs, O. Imray. 
(Society af Chemical Industry in Bade, of Baste, 
Switzerland, 

28,034. Sream SuperHeaTERS, Galloways Limited and 
Ww. Bayliss, London. 

28,035, STEAM GENERATORS, 
W. Bayliss, London, 

28,036. Conk Wasner, C. D, Armstrong, London. 

28,037. CuHarns, A. A, Whitley, G. Bentley, and J. 
Nuttall, London. 

28,038, Borer FURNACES Nodder, 
London. 

28,030, TYPEWRITING MACHINEs, L. 

28,040. TypEwRitinG Macutngs, L. 

28,041. AUTOMATICALLY CUTTING-OFE 
Liquips, F. H, Bertram, London. 

28,042. Toy, E. Rogers and H. L. Haws, London. 

28,043. WEAVING EMBROIDERED Goons, J. B. Monnet, 
P. Beier, and L. Magnin, London. 

28,044. Sprinc CLosures for PHoroorRaPHic 
W. Bloesser, London. 

28,045. Ratcuer Braces, R. Hall, London. 
28,046. Apparatus for TAKING SOUNDINGS, 
Howard and A. E. H. Marescaux, London. 
28,047. APPLIANCE for OPERATING PuNcuHeEs, G, B. Ellis. 

{7T. A. Weston, United States.) 

28,048. Warer Heaters, J. F. and A, C. H. Winter- 

flood, London. 


Big wood, 


Galloways Limited and 


and Fuives, J. 





P. Diss, London. 
P, Diss, London. 
the Frow 






of 


FRAMES, 


W...V. 





28,049. Box-Boarp Printinc Macutiyes, W. L. Cole, 
London. 

28,050. Fastener for Winpow Sasues, G. L. Cant, 
London. 

28,051. SyNcHRONISING Apparatus, P, M. Lincotn, 
London, 

28,052. ExpLosion Enatnes, L. C. Parker, London, 


28,053. Stianat Cartrivags, G. Seuthe, London, 

28,054. Paper Cups, D, A. Hagard and C, M. Hunt- 
ingdon, London. 

28,055. Arc Lamps, Société Francaise d'Incandescence 
par le Gaz (Systéme Auer), London. 





23,056. Door-cuecx, R. W. Hubbard, London. 

28,057. ComPosttion. for ELECTRICAL BATTERIES, W. H. 
Wheatley. (The Atwsod Electric Company, United 
Statea.) 

28,058. Bearinc Speincs of Motor Venicies, T. G. 
Stevens, London. 

28,059. Trottey Eartu-InpIcaTING APPARATUS, The 


British Thomson-Houston Company, Limited, and 
A. 8. Cubitt, London. 
28,060. CoMPENS. Systems, E. 


SATING E, F. Creighton, 
United States. 





28,061. Mosaic Livo.eum, F. Walton, London. 
28,062. PREPARING ANTHRAQUINONE, F, M. Perkin, 
London, 


28,063. Batis for Games, C. A. Gould, London. 

28,064. Cigar Macuines, W. P. Thompson.—(/. Liber- 
man, United States.) 

28,065. Tricycies, J. H. Wright, Liverpool, 

28,066. Automatic Ripe, T. A. and O. A. Fidjeland, 
London. 

28,067. INTERNAL ComBusTION ENornes, D. Roberts, 
C. James, and J. W. Young, London. 

28,068. WaTER-TUBE Boicers, D. Roberts, London. 

28,069. Gano PLovens, J. Morphy, London. 

28,070. Taerapeutic Apparatus, A. P. Richmond, 
New South Wales, 


22nd D ceiber, 1903. 


28,071. Gcipe for Atracnuinc Tro_tey Heap to 
TrRo.LLey Wire, W. H. Mackenzie, Bournemouth. 
28,072. Corp AtracuMENTs for BLiInp RoLuers, W. T. 
Robertshaw, Manchester. 

28,073. ExvecrricaL Licut Firtiyas, Veritys, Limited, 
and P. G. Ebbutt, Birtningham. 

23,074. Dry Curr Mackistosa, F. R. Ballard, 
Brighton. 

28,075. TaLKING Macutines, J. H. Rowse, London. 


28,076. ELecrricaAL MILK SEPARATOR and PRESERVA- 
tive, C. Lillicrap, Swansea, 
28,077. Avtomatic Coverina for RarLway VEHIC! ES 


A. Wait, London. 

28,078 CLurcnes and Brakes for Cyc Les, W. F. 
Summers and D. E. Hipwell, Burnham-on-Crouch, 
essex. 

28,979. Ecectric Cuemico Procrss of PRintinG Books, 
A. W. Turner, Birmingham. 

28,080. Carp Game, J. P, Jones, Sunderland. 


28,081. Foster-MoTHER for REARING CHICKENS, T. 
King, Hull. 
23,082. Knire CLeaner, E. 8. Thomas, Hull. 








28,083. Supportine CasLes for Wire MatTrTReEsses, L. 
O. Michael, Cardiff. 

28,084. BLockine of CycLe-SADDLE Srats, J. B. Brooks 
and J. Holt, Birmingham. 

23,085, Cans for FRERzING WATER, 
Bs aker, Birmingham. 

28,086. Construction of OPENING 
Stone and H. Simkiss, Bristol. 
28,087. Dryinc Semi-Liqurips, A, J. Oxford and 8. H. 

Buxton, Walton-on-Trent. 
28,038. INTERNAL CompustTion Enatngs, W. R. Taylor 
and H. Iles, King's Heath, near Birmingham. 
28,089. Looms for Wreavinc PILe Faprics, J. Buckler, 
Huddersfield. 
28,000. Carriacrk Lamp Bass, J., W. H., and J. C. 
H. 


8. S. Walker and J. 


Skyuicnts, F. R. 


Wathen, Birmingham. 

28,091. Merat TRUNKS and FasTeyers, T. 
Derby. 

28,002. Woven PiLe Fasrics, J. Buckler, Huddersfield. 

28,098. Universat TurN Crane, J. Vaughan, Gates- 
head-on-Tyne. 

28,094. ADDITIONAL FITTINGS to VESSEI 
Southwold, Suffolk. 

28,005. INcaANDESCENT Gas Lamps, G. 
Block Light Company, United States.) 


Dews, 


8, B. R. Adams, 
Barker,—({ The 


28,095, ApverTisine, W. J. and E. E. Hawkins and J. 
Smith, Stockport. 

28,097. Roap Motor Venicies, E. B. Ludlow, Bir- 
mingham. 

28,098. Razor Stroppina Macutnes, J. Wood, Bir- 
mingham. 

28,009. Bett for Drivinc Purposes,. A. L. Kiddle, 
Southampton. 

28,100, ‘‘ MANTLE-SAVING Rop” for INCANDESCENT Gas, 
H. M. Parsons, Blackburn. 

28,101. Viprators, W. Cox, Hamilton, Ontario, 
Canada, 

28,102. Boat’s Cuock, I. A. Lemm, Vancouver, British 
Columbia. 

28,103. Process of Burnina Bricks, J. W. D. Pratt, 
FP + gag om 


8,104. ANcHors, T. H. Thomas and Mountford, 
S nillipes and Co., Li united, Birmingham. 

28,105. FurNacrs, W. Kirkham, Sheffield. 

28/106. Epaes for Croppinc or SHEARING M acuINEs, H. 
Smith, Sheffield. 

£8,107. PARALLEL Vises, G. Thuillicr and A. J. Dague, 
London. 

28,108. Fastentnas for Boots and SHors, T. Kosugi, 
London. 

28,109. Boots and Sxors, W. A. Thompson, London. 

28; 110. Boots and Sxors, J. J. Hartopp, London. 

98) lll. InrerNaL CompusTION PRESSURE GENERATORS, 

C. Warren, London. 

28,112. Guin.otine Curtine Macuiyes, D. T. Powell, 
London. 

28,113. Soap Drainina Trays for Batus, H, Hunt, 
London. 

28,114. ATTACHING StockIna SusPENDERS to CoRSsETS, 
H. M. Knight, London. 





28,115. Pocker Ixpuction Cos, P. Hoffmann, 
London. 

28,116. SHoe Lactna AtTracnMents, A. A. de Leach 
and The de Loach Mill Manufacturing Company, 
London, 

28,117. Steam Geverators, A. W. Mantle, London. 

28,11% Trimminc Orr Borrom Enns of CoLLapsipLe 
Tuses, H. W. Herbst, London. 

28,119, ReGuLaTina the Steam Suppy in CaLoririers, 
J. H. Pyle, Glasgow. 

28,120. Revoivine Heer Prates; Sand A. Harrison; 





urnley. 

28,121. ImMprovep Wert Pite Fapric, L. Fish, Man- 
chester, 

28,122. Rive Spivninc Frames, J. T. Heyls, Man- 
chester. 

28,123. Hat-RaIL for ATTACHMENT under Sear, FT. 8. 
Whitby, Pendleton. near 

28,124. Meruop of CLosinG Seats, J, Ww. Edmundson, 
Dublin. 

28,125. Propuctye Ocevitine Licats, J. W. Edmund- 
son, Dublin. 

28,126. Curcks for Pickers for Looms, J. Davis, Man- 
cheste fv. 

28,127. Covers for Stram Gexepators, T. F. Morrin, 
London. 

28,128. Hixcep Winpow Sasnes, J. H. Douglas, 
London. 

28,129.. Boxers for Cicaretres, A, E, Ellen.—(@. / 


Ayers, South Afviea,) 
28,130. Apparatus for Stackine Straw, H. H. Lake.— 


(J. K. Sharpe, jun., United States.) 

28,131, Hanp or Parces Srrapvs, U. MeClinchie, 
London. 

28,132. Freep Trovucus for Animas, E, B. French, 
London. 

28,133. Door Cuecks and Ciosers, F, H. Ogden, 


London. 

28,134. Supportine the Weicut of Borinc Rops, 4, 
MeNamara, London. 

28,135. Removinc Snow from Roapways, J.C. Marriott, 
London. 

28,136. WaTeR-TUBE Stream Generators, T. F. Morrin, 
London. 

28,137. PREVENTING ScaLe in Steam Bor.ers, A. Bon- 
notte, London. 


28,138. REFRIGERATING APPARATUS, N. W. Condict, 
London. 

28,139. PreRFoRATING Music SHeets, H. P. Ball, 
London, 


28,140. INTERNAL CompBusTIoN Enaines, A. E, L, Chorl- 
ton, London. 

28,141. Apsestinc Link for Hoistina Caceres, Fraser 
and Chalmers, Limited, and F. L. Whitmore, 
London. 

28,142. PHonocrapHs, The Edison-Bell Consolidated 
Phonograph Company, Limited, and J. E. Hough, 
London. 

28,142, Construction of Door Locks, F. J, J. Gibbons, 
London. 

28,144, Rotary Encine or Pump, H, L. 
London. 

28,145. ATTACHMENTS for 
London. 

28,146. CoLLaPsIBLE Winpow Gvarps, &c., A. Clark, 
London. 

28,147. ELRCTRICALLY-OPERATED Switcues, W. H. Hill- 
yer, London. 

28,148. Tosacco Pirr, J. Mear and L. W. Palmer, 
London. 

23,149, Hov3r CLEANING ApparRatvs, G, Clements and 
J. M. Hostler, London. 

28,150. Smoke Consumers, R. Simmsand B. F. Schubert, 
London. 

28,151. — or VaLvzs, I, Coalbank and J. Sherville, 


Bickerton, 


GocGLe Banps, W. Salt, 


Londo: 
28 pa Masvrscrems of GoLr Bats, C. T. Kingzett, 


28,158. a L. H. Winn, London. 

28,154. Means for Minrncand TunNeELLine, H. Biichler, 
London. 

28 155. Scrap Books, M. L. Thomson, London. 


28,156. Pxrecmatic Hamers, J. G. Lorrain.—(The 
Standard Railway Equipuent Company, United 
States.) 

28,157. Pneumatic Hammers, J. G. Lorrain.—(The 
Standard Railway Equipment Company, United 
States.) 


28,158. Dravautsman’s Compasses, J. G. Lorrain.—(B. 
B. Goldsmith, United States,) 
28,159. Penno.pers, J. G. Lorrain.—({B. B. Goldsmith, 
United States.) 
0. D. Hunt, 


28,160. Se Switcn Potnts, 


Londo 

28,161. hen for Boots and SuHors, A. H. Minns, 
London. 

28,162. MrcHanica Toys, B. Ullmann, Halifax. 


28,163. CrusHING MiILLs, J. Terrisse, London. 

28,164. Carspuretrers, B. Clarus, London. 

28,165. DistripuTors for Fr.rer Bens, F. G. 8. 
London. 

28,166. Motor Veuicies, W. H. Wheatley.—(7/ 
Motor Company, United States.) 

28,167, Swive. Cove. R. C. Seruggs, London. 

28,168. PHOTOGRAPH-ENLARGING APPARATUS, Y. Shin- 
non, London. 

28,169. Macuines for Scortna Carps, C. W. 
London. 

28,170. APPARATUS for SPREADING ToBacco for MAKING 
Cigarettes, H. Kurkievicz and J, Aivaz, London. 
28,171. CartTripGE Betts, A. J. Boult.—(W. Lindsey, 

United States.) 
28,172. MinitaRy AccovuTREMENTS, A, J. Boult.—(W. 
Lindsey, United States.) 
28,173. Toy Games, W. K. Trotman and W. E. Grout, 
London. 
28,174. APPARATUS for SuPPLYING FopDER to CaTTLE, 
N. B. Nordenskjold and O. Wetzel, London. 
Sram Suipa,G. V. diGioachino, London. 
Biow Lamps, R. Needham, Liverpool. 
Pocket Evectric Lamps, W. Quaschning, 


Ham, 


Ford 





Gay, 










28,176. 

28,177. 
Live |. 

28,178. Barus for GaLvanisine, E. A, Atkins, 

Dol, 

astra, PortaB_e Stoves, H. B. Perky, London. 

28,180. Speep Gear for Motors, W. H. and R. Thomp- 
son, London. 

28,181. Burners for Sprrit, F. Kluge and C. Overbeck, 
London. 

28,182. Driving WHEELS for Motor VEHICLES, N. 
Coulthard and T. Coulthard and Co., Limited, 
London. 

28, ms _ELECTRICALLY-ACTUATED Musica INSTRUMENTS, 
W. K. L. Dickson, London. 

eet Manu FATURE of Mat Liquors, N. H. Claussen, 


Liver- 


London. 

28,185. Supports for Cootina Puates, A. Farrell, 
London. 

28,186. Makinc Paper, W. B..Meixell and T. Holt, 
London. 

28,187. Furnaces, E. Gearing and W. Rainforth, 


London. 
28,188. ACETYLENE Gas Generators, H. J. Haddan.— 
BE. Frenot, ——— 
28,189. APPARATUS 
Bulling, London. 


for Mrxinc O1Ly Supstances, A. 


28,190. Apparatus for VuLcanisina, M. Lidner, 
London. 
28,191, HratT-INsuLATED Structures, E. Kunz, 
London. 
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28,192. Batt Brarinas, T. Haynesand W. H. Gowing, 
Birmingham. 

28,193. Locks for TRAVELLING 
Birmingham. 

28,194. PHonoarapus, A. Fischer, London. 

28,195. Stwinc MacHINE Sautties, R. J. Ord, Market 
Harborough, Leicestershire. 

28,196. CycLe Frames, A. Sharp and The Sharp Air 
Spring Company, Limited, London. 

28,197. SmLENcER for Enarvgs, A. C. Burlingham, 
Birmingham. 


Trunks, F. Moss, 











28,198, Firrtnas for Connick Poirs, A. E. Allison, 
Middlesbrough. 

28,199. ConTROLLING HyDRAULIC MacHINERY, J. Birtles, 
Manchester. 

28,200. Power Looms, B. Guest, Congleton, Cheshire. 

28,201. ARTIFIcIAL BurtLpiIne Biocks, W. J. Frame, 
G ow. 

28,202. Screw Lock Nets, A. J. Lehmann, Liverpool. 

28,203, Empossep Woven Fasrics, H. O. Brandt, Man- 
chester. 

28,204, Guipes for Sprvxixa Frames, J. L. Rushton, 
Manchesteré® 


28,205. Werr Fork Grips for Looms, T. Pickles, Maz- 
chester. 

28,206, Apparatus for Spiittine Woop, R. B. Hell:veil, 
Liverpool. 

28,207. Secuninc Preomatic Tires, F. Reddaway, 
Manchester. 

28,208, GARTERS and Sreckinc SUSPENDERS, F, Mortor, 
Birmingham. 

28,200, Drop Sramp Hammers, B. and J. Prett, 
Birmingham. 


28,210, Drivinc Beitr for Moror Cycrrs,S, Anyzowski, 
London. 
28,211, Srrerixe Device, A. T. Malvin and J. Barr: 


CELLULOID Nox- 


INFLAMMABLE, WwW. C. Tobie A. Wiliams, ind T. 


Casson, Sheftield, 


28,213, ImpRovED GavuGe for O11, 8. J. Carter, Chetias- 





ford. 

28,214. Securinc Boarps to Ginpers, J. Copage, 
Birmingham. 

28,215. E_xerric Resistance Cois, Veritys, Limited, 


and G. O. Donovan, Birmingham. 

28,216. ATTACHING Straps. to Spurs, E. II, and A, 
Eglington, and 8. Greenfield, Birmingham, 

28,217. Coverinc Hanpies of Wuirs, G., W., and S, 
Davis, Birmingham, 

28,218, SpeED Gear for Motor Cars, 8, Holland, Man- 
chester. 

28,219. Fenpers and Fire-pLace Firriyos, L, Taylor, 
Manchester. 

28,220, Macuing for TURNING SHogs after being Sew>, 
A. Phillips, Leeds. 

28,221. Rartway WaGon BEARINGS, 
Bruce, Glasgow. 


D. Saul and R. 


28,222, SuPERHEATING Steam by Hor Gas, E. Cusack, 
Dublin. 

28,223. Locxinc Nuts and Borts, C. E, Foster, 
Brighton. 


28,224, Harp-DRYING Device, E, Burnham, Glasgow, 
5. Lamp Brackets for Motor Cars, D. G. Morgan, 





FLavoURING Preparations, E. J, Boake, 
London. 
—_ ee Hypraviic Horts, A. 8, Morri- 


28,998, om tall Tramway Raia, 4, A. Tattersall, 
Glasgow, 

28,229. SHavixc AppaRatcs, M. Herz, London, 

,230, Braces, G. B, Henry, Glasgow. 

28, 31. SELF-WINDING CLocks, J, O, F. Thoss, St. Louis, 
United States. 

28,232, CoIN-FREED APPARATUS for ELEcTric 
Suppty, A. Sabat, London. 

28,233. Tires for Moron Cars, E, Grogg and T, H. 
Hirst, London. 








Lient 


28,234. Movinc-com, GaLvanometers, f, W. Paul, 
London. 
28,235. Horsk-protector, A. Berghoff, Germany. 


28, 236. Brock Press, E. |.. Pease, Stoc: ‘kton-on-Tecs, 

28, 237, VARIABLE-SPEED GEARID , F. H. and C, Hall, 
Birming ham. 

28,238, Coourae ction of TuRREts, J. Carson, Loncon 

28,239. DispLayine Goons, C. Dreyfus, London. 

28; 240. Two-BASED Bort Le for Liquip Gum, C. Dreyfus, 
London. 

28,241. Winpow CLEANER DRIVEN by an 
Motor, J. F. Hoyne, London. 

28,242. Foot-rest, H. Herz, London, 

28,243. CiGaR-HOLDER, M. Hoeger and C, 
London. 

28,244. Revs, B. Liebscher, London. 

28,245, ArviriciaL Eygs, E. Miiller, London. 

28,246. Pupt. for ARTIFICIAL EYEs, E. Miiller, London. 

28,247. Ling CommunicaTIon between a Saip and the 
SHore, H. W. Ferris, London. 

28,248. Compositions for Preservation of Woop, P. 
Zimmer, London. 

28,249. Macuines for MakING PasTERoARD Boxes, C. 
E. Conner, London. 





ELEctRo 


Wirth, 


28,250. AppagaTus for Stace Racixe, E. Downe-, 
—— 
28 Lockine Dryices, W. J, Peart, Coventry 





2 22. Evectric 
London. 

28,253. SEPARATING Sitica from Earpus, 
London, 

28,254. RoLLer Buiinps, R. Jackson, E. Walmsley, 
T. H. Ford, London. 

28,255. Macutines for Stamrina Ciotu, 8. Hodgkin; -n 
and N. Gillibrand, London, 

28,256. Cigar Puncn, L. J. 
Thames. 

57. InvaLip Beps, R. L. Johnson and W. 8. Cox, 

Kingston-on-Thames, 

28,258. ATTACHING TABLE NapkINs to the Person, H. 
Barry and C. Brandt, Kingston-on-Thames. 

2 2 “SPINNING and TWISTING Macuinks, D, C. Sweet, 
London. 

28,260. TYPEWRITING Macurngs, G. Bourdillat, Londen, 

28,261. Miners’ Sarety Lamps, A, Wiedenfeld, London, 

28,262. ASCERTAINING the Quantity of CarRonic AcID 
in FURNACE Gases, A. Schlatter and IL. Deutch, 
London. 

28,263. Rotary Enctnes,C, A. and O. W. Hult, London, 


LIGHTING Batrex, L, Sunderland, 
EK. Woakes, 


and 


IIopkins, Kingston-on- 



















28,264. MALTING Apparatus, R, Plischke’ and A, 
Beschorner, London, 

28,265. TorpEpo, A. Elgar, London. 

28,266. Expansion Joint for Fioors, §, I. Blac kstone, 
London. 

28,267. Construction of OvurpooR Seat, E,. Odgers, 
London. 


28,268. Formation of GaLvanic ELements, F. Derry, 
London. 

28,269, Fog-sIGNALLING Apparatus, ‘G. H, 8, Bailcy, 
London. 

28,270, Winpine of 1Lk Twist on Ree s, H. R. Brunt, 
London. 





28,271, Hottow Bopres by Pressine Liquip Srze1,". 
M. Daelen, London. 
28,272. Metatiic Caps for Borrie:, H. A, and P, fF 









Griffiths, London. 
28,273. CaRBU RETTERS, H, J. E, Hennetutte, London, 
3,274. Vaives, F. L. Smith, Londor, 
J.C, 8. Cushion and M, 





28,275. STOPPERING Borres, 
N. Fuller, London. 

28,276. THRATRICAL APPLIANCES, A, H. Hengler, Liver- 
poo; 


1. 

7. Cranes, C. van Driessche, Liverpool, 

Rotary Pumps, E. Marinier, London. 

9, Biast Furnaces, F. A, E, Samuelson and W. 
~ Hawdon, London. 

28,280. BLANKET, R. A, Panchaud, London. 

28,281. Rerusk Bu ckets, H. Freise, London. 

28,282. Book-sTITCHING Macuines, F. W. Howorth.— 
(The Akticngesellschajt vovmals F, Martini and Co., 
Switzerland.) 

28,283. Printinc Macnines, T. Coulthard and Co., 
Limited, and T. Cotton, London. 

28,284. ARRANGING and DeLiverine Eve ets, M, H. 
Pearson, A. E. Jerram, and The British United shce 
Machinery Company, Limited, Londor. 

28,285. Moror Cars, A. H. Thornton, A. W. Shipley, 
T. Mosley, and A. E. Farrow, London. 
28,286. FEEDING ABRASIVE MATERIAL to 

MACHINES, M. M. Kann, London, 

28,287. MacuINes for CHARGING Gas Retorts, J. West, 
London. 

28,288. Piano Krys for CHILDREN, J. 
many. 

28,289. PRINTING 
London, 






GRINDING 


Hauber, Ger- 


Inks, E. dela Rue and G, Rawlinsor, 





THE 


ENGINEER 
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28,290. Wave TeLeorapny, R. A, Fessenden, London. 

28,291. Recervers for ELecrro-MAGNETIC Waves, R 
A. Fessenden, London. 

28,292, Game, T. B, Smith, London. 
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25,293. Moror Vatve Spring Remover, H. J. Payne, 
London. 

28,294." Non-stip Rupper Boor Protector, H: L. 
Alderton, Stafford. 

28,295. Eaa and Cream Wursk, A. R. Crewe, Wey- 
mouth, 

28,296, TREATMENT of Suear, E. Shaw, London. 

- TreatMENT of Sucar, E. Shaw, London. 

8. APPARATUS for PREPARATION of SU GAR, E. Shaw, 
~ London. 

28,209. Covptine for RarLway Wacons, H. D. Earl, 
Manchester. 

28,300. Meraucic Watst Bevts, A. W. Patching and J. 
S. Smithson, Manchester. 

28,301. Wrxpow CurTAIN Porgs, R. Greenhalgh and J. 
a, Bury. 
MACHINES for 

” Halifax. 

28,308. METAL 
I iverpool, 

28,304, CLEANING Corton Freres, R. and J, Greenhalgh, 
Manchester. 

28,305. BepstEap Posts, J. T. Petford, Manchester. 

28,306. MovuLps for SHAPING SHEET GLass, W. Cutler, 
Birminghaz n. 

28,307. Fornaces for SHAPING SHEET GLass, W. Cutler, 
Birmingham. 

28,308. Canpie Tunes of Carr1ace Lamps, F. Goodwin, 
Birmingham. 

28,309. ManvcracturE of Starr Rops, F. W. Lygo, Bir- 
ningham. 

28,310. INTERNAL ComBusTIon Eneines, H. H. Powell 
and W. J. Smallwood, Stockton-on-Tees. 

28,311. Lockrne Device for Boor Lasts, W. and E. 
Douglas, Bristol. 

28,312. Turpsines, R. R. Bevis and J. H. Gibson, 
Liver pool. 

28,318. MaNvracture of Bricks and TILRs, 
Gloucester. 

28,314. Avromatic FILLING 
Weavine, The British Northrop Loom Company, 
Limited. — (The Northrop Loon United 
State.) 

28,315. INTERNAL ComBrcsTION Enaines, G. 
London. i 
28,316. INTERNAL ComBusTION Enarnes, G. E. 

London. 

28,317. MovULbING 
London. 

28,318. AUTOMATIC 
London. 

28,319. Focat, PLANE SHUTTERS 
Cameras, C. E. Pollard, London. 

23,320, Screw for Topacco Prees, H. D. Wetton and L.. 
Weiss, London. 

28,321. Automatic ExTtnevisHer for Canpies, R. 38. 
Moseley and H. S. Evans, Stratford-sub-Castie, Salis- 
mury. 


Hackurna Friax, J. Barbour, 


Canisters or Boxes, W. J. Burnell, 


J. Fielding, 


Compania, 
E. Forster, 
Forster, 


Pavinc Straps, J. H. Cuttell 


SypHon Apparatus, H. Herzog, 


for PHOTOGRAPHK 


22, Vrentc cE Wueets, G. H. Painter and G. Pitman, 
madon. 
3. Vatve for Precmatic Cusuions, J. E. Mortimer, 
Portsmouth. 
28,324. AvromaTic WEIGHER for Gratin, C, J. 
T. St. J. B. Parnell, and W. E. Hipkins, 
ham. 


28,325. 


Simeon, 


Boor-NatLing Macaines, A. F, Preston, Not- 
tingham. 

28,526. CONTROLLING Power of Gas Encrngs, F, Turner, 

ndon. 

7. CENTRIFUGAL Pumps, H. E. 
orthington, United States.) 

8. Finters, E. M. Knight, London. 

28,329. CLAM-SHELL Buckets, W. Fairweather.—(Th+ 
Brown Hoisting Machinery Company, United States.) 
28,330. Hopper Bunker for Steamers, H. Burrell, 

London. 

28,331. PROTECTING 
London. 

28,332. Paper Corks or Sroppers, W. 

ndon. 

28.333, WaTeR and EaRTH-CLOoseTs, J. 

sndon. 
334. OVERHEAD ELECTRICALLY-DRIVEN VEHICLES, H. 
~ AL Wilson, London. 
REVOLVING TRIMMER for Woop, W. Robinson, 
mont, Cumberland. 
336, Gas Pressure ReGvLators, J. Kinnes 
Smith, Dundee. 
p 7. FoLpine 
ASZOW. 
8. Houpers for Penctts, F. Jackson, Liverpool. 
». Brackets, T. Wileox, Birmingham. 

28, Envetopes, J. P. O'Donnell.—(W. 
United States.) 

28,341. VaLve Gear for Steam Enarnes, F. Williams, 

London. 
28.342. Gas Propucer Furnaces, J. F. 
sters, Birmingham. 
,343. Boors and Suors, A. Bryan, London. 

28,344. MANvPracTURE of Boots and Snors, A. J. Boult. 
(United Shoe Machinery Company, United States.) 
28,345. The Tower Emprocation, A. G. Nuttall, Black- 

vn » 

28,346. ORN ss 
Cc a London. 
Foor Warmers, C. 

2 Accoust Form and ENv 
potinng 
349. Voutmeters, F. O. van de Kasteele, London. 

0. WASHING Macaings, F. Austel, London. 

. WASHING MacuINEs, A. Korn, London. 

. Sprrav Fra, J. H. Preston, Montreal, Canada. 

3. Process of VuLCANISING Ruspper, A. O. Bourn, 
London. 
354. BaLiLor Box, M. L. Cram, London. 

. TROLLEY CatcHErs, C. B. Robertson, London. 
},356. BRAKE GEAR for CycLes, J. Thomasand Tomcox, 
Limited, London. 

28,357. Mkans for CLostnc BoTT.es, White and 
H. O. Sutherin, London. 

28,358. RoLiterR BLIND 
London. 

28,359. Baty Bearinos, A. J. Boult.—(La Société dea 
Etabliasements Mal'icet et Blin, France.) 

28,360. CLosinG Devicr for SkyLicnts, P. Miirksch, 
London. 

28,361. Looms, H. Woods, 
chester. 

28,362. ComBINED P1aNoForRTE and ORGAN, R. Smalley, 
Manchester. 

28,363. MANUFACTURE of LEATHER CLOTH, A. Fielding, 
Manchester. 

28,364. Macic LANTERN Suupes, T. and E. O. 

Salisbury. 

. Twistinc Macuinery, D. Alexander and J. L. 


Newton.—(U. R. 


FRAGILE ARTICLES, W. R. Comings, 
R. Comings, 


R. Gibbard, 


and J. 


or Trp-vp CHatrs, J. M. Calton, 


H. Peek, 


Bell and R. 


Werarinc Apparer, J. H. A. 
Dreyfus, London. 
SLOPE, R. Thompson, 


W. G. 


Suvutrers, A. L. Adams, 


J. Whitehead and W. Man- 


Brown, 


Door-cLosinc Apparatus, C. A. Matthews and 

d . Norris, Swindon. 

28, 367. CoxtTROL ARRANGEMENT for MALT Drums, E. 
Cluss, London. 

28,368. Fasteninc Enns of Ropgs, C. B, Andersson. 
London. 

28,369. Cottars for Horses, T. and W. G. Loveday, 
Wolverhampton, 
28,370. GET-AT-ABLE 

Surrey. 
28,371. Construction of PNrumatic Tires, L. Azulay, 
London. 
28,372. FASTENING BLouses to Skirts, E. A. Uhthoff, 
London. 
373. ILLUMINATED Stens, J. H. West, London. 
. Door Hanpxgs, T. H. Monk, London. 
Borters for Gas Stoves, J. Nutting, London. 
. Work — E. Arnold, London. 
Lappers, J. A. Potter, Derby. 
APPARATUS for TAKING COPIES from TRACTNGS, 
. E, Goold, London, 


Rixo, D. F. Martin, Kenley, 


MecuanisM of Looms for 





| 28,414. 


| 28,415. 
Birming- | 





28,379. DisrripuTING SEWAGE upon. FILTER Beps, H. 
W. Taylor, London, 

28,380. Bogie CaRRiAGEs, M. Ménager, London. 

28,381. Apparatus for Compressine Arr, W, A. Rohr, 
London. 

28,382. Naina Boxss, J. Hawley and 8 

andon, 

28,383. Sream Borers, Clarke, Chapman and Co., 
Limited, and W. A. Woodeson, London. 
28,384. Hypraviic Rivetinec Macuines, A. Piat, 

London. 
. CARBURETTER, F. Lamplough, London. 
3. PORTABLE REFRESHMENT Srauzs, C. B. Wyman, 
mdon. 

28,387. BENDING MeraLuic Sockets for CONNECTING 
Gas Pirss, F. C. Guy, London. 

28,388. FASTENING PackING Cask Lips, G, A. Martineau, 
London, : 

28,389. APPLIANCE for AsststinG Action of the BowEkLs, 

. Bedzikiewiez and 8, B. R. von Kwiatkowski, 
Liverpool. 

28,390, Casks, A. Jaffa, Liverpool. 

91. Toora Brusu, A. Schmid, London. 

28,392. PROPELLING AUTOMOBILE VEHICLES, 
Brillié, London. 

28,393. TaBLe Covers, J. Crossley 
and E. Ogden, London. 

28,394. INSERTING ScrREWws into So.es of Boots, The 
Standard Rotary Machine Company, Limited, and 
M. T. Denne, London. 

28,395. Nut Locks, T. Myerscroft, London. 

28,396. Ark Pumps, W. A. Gorman and R. H. Davis, 
London. 

28,397. Apparatus for SPRAYING TILEs, C. L. Burdick, 
London. 

28,398. SELF-PLAYING H. 
Davis, London. 

28,399, MAGNETIC 
London, 

28,400. Propuction of Oxrpes of Metats, F. F. Hunt, 
London. 

28,401. Exvecrric Arc Lamps, C. Perdrisat, London. 

28,402. INCANDESCENT Gas BuRNERS, E. Kramer, 
London. 

28,403. MuLTIPLE CYLINDER 
London. 

28,404. FASTENING 
jun., London. 
28,405, MACHINES for 

London. 

28,406. ATTACHING ARTICLES TOGETHER 

Manchester. 


. H. Saunders, 


A. E. 


y and Sons, Limited, 


Musical INSTRUMENTS, G. 


Ore Separator, F. T. Snyder, 


Enoyes, A. E. Jones, 


Drevicrk for Winpows, L. Mouat, 


Layne TiLks, J. T. Crossley, 


, J. P. Petford, 


28th December, 1903. 
W. Lofthouse, 
Williams 


Loom SHUTTLES, 

ARTIFICIAL Fur., J. 
ton, Leeds. 

28,409. Feepinc Carps for Fiax, G. C. 
M. M. Waddell, and J. Mackie, Belfast. 

28,410. PHoroGrRapHic Ray FIvter, P. R. 
(R. H. Stocoum, United States.) 

28,411. Arracnine Bait to FisHHooks, V. 
Kingston-on-Thames. 

28,412. Macuine for 
Kingston-on-Thames. 

28,413. Corron-ain, W. 
Thames. 

Too. 


28,407. 
28,408. 


Burnley. 
and R. Middle- 


Gillespie, Y. 
J. Willis.— 
Gebhardt, 


Finuine Cans, G. W. Blake, 


H. Baskin, Kingston-on- 


for Usk in Borine. Mitts, J, Hay, Glas- 

gow. 

Manvracture of Pot Stitt Wutsky, W. Bruce, 
jun., Glasgow. 

28,416. ADJUSTABLE Nozz_Rs for TURBINES, O, Junggren, 
London. 

28,417. EvLectric 
London. 

28,418. DistrinvTine Sewacr, W. Elkington, Notting- 
ham. 

28,419. LookKING-GLass Movements, G. B. Cruikshank, 
Birmingham. 

28,420. Boxes for Ciaars, J. 
binger, Germany.) 

28,421. AvDIBLE RaILWAY SIGNALLING APPARATUS, J. 
Ledbrook, E. E. Lewis, and T. Hawkins, Birming- 
ham. 

ELEctrRIc 


Varovr Lamps, E. Weintraub, 


Ahronsherg.—(A. Has- 


DooR-HANDLE ALARM, 8S. W. Quick, 


28,423. Hoistine and Lirtinc Apparatus, W. C. Mit- 
chell, Manchester. 
28,424. ATTACHING Prins to Broocuegs, T. Mendel, Man- 
chester. 
. Povtrry Hovsss, M. Brown, Glasgow.: 
. StorinG Enerey, D. Burns and J. M. Fleming, 
Glasgow. 
28,427. Rockne STREAM VALVES for Pumps, D. Galloway, 
Glasgow. 
28,428. Cuttinc Metats, A. E. Muirhead, Glasgow. 
38°429, PortaBLeE Receptace,J. H. Piper, Holsworthy, 
Devon. 
28,430. CLEANING Tonacco Pips, J. Henderson, Wake- 
field. 
28,431. STAMPING 
Tees. 


3s, 
38, 


Suoes, J. Carmichael, Stockton-on- 
32. SparGInG Apparatus, W. P. Harrisand E. J 
G nest, Birmingham. 
28,433. Merauuic KNors for Doors, H. W, Southall, 
F, V. Wynn, and F, H. Harris, Birmingham. 
3 434. Neckties, T. E. Grant, Birmingham. 
3 . CHANGE SPEED GEAR, J. A. Main, London. 

28, 436, FoLptInG Stanp for Sprrir Stoves, F. Cantelo, 
Sandown, Isle of Wight. 
28,437. Restuient Trres for 

London. 
28,438. Hospitat TaBLes, W. M. Campbell, London. 
% . SPINNING Macuines, PD. Alexander and J. 
Napier, Glasgow. 
28,440. SELF-acTING Muces, R. 8. 
Manchester. 

28,441. Saips’ Sipe Licutrsand Suvuttyes, J. G. Dobbie, 
G ow. 
28,442.. Fiuip 
Glasgow. 
28,443. Potrer Heavs for Gotr CLuss, W. Gibson and 

T. A. Cochrane, Kinghorn, N.B. 
28,444. LUBRICATION of INTERNAL COMBUSTION ENGINES, 
J. J. Tennant, Clayton-le-Moors, near Accrington. 
28,445. Evecrric Tramway TROLLEY PULLEys, F. 
Barritt and W. A. Fraser, Manchester. 

28,446. TRANSFER Ticket for TRAMway Cars, J. 
Glasgow. 

28,447. Sprinc Burrers for Wacons, W. 
Carluke, Lanarkshire. 

28,448. Drivinc Gear for Cycies, R. Wood, G. Nixon, 
and H. N. Burbidge, Sheffield. 

28,449. EXPANDING FasTENER for 
Wilcox, Birmingham. 

28,450. Batu Brusues, W. Fairweather.—(The Knicker- 
hoeker Manu‘acturing Company, U.S.A. 

R. P. 


Wuee ts, T. 8S. Forbes, 


Heap and G. Grey, 


PRESSURE TURBINE, J. Hamilton, 


Jack, 


Murray, 
BRACELETS, T. 


) 

28,451. Motor CycrEs, Fuge, Ardmore, Water- 
ford, Ireland. 

28,452, ILLUMINATED Sion, T. E. Bladon, Birmingham. 

28,453. ELecrricaL Moror- STARTING Switcs, J. 
Crowther and U. Horsfall, Withington, near Man- 
chester. 

28,454. ILLUMINATED a for Motor Cars, W. J. 
Bloxham, Darlingto; 

28,455. FIxine ovum Pornt on PLovens, J. Mackin- 
tosh, Forfar. 

28,456. Smoke UTiLiser and Coat Economiser, W. 
Crutchley, Scarborough. 

28,457. BINDING MATERIALS TocETHER, W. G. Ander- 
son, Glasgow. 

28, 458. VeLocipepes, H. R. Rignold, Liverpool. 

28,459. APPLIANCE for ATTACHING to Bortirs, T. R. 
Spence, London. 

28,460. Fixina Numper Piates to Moror Cyciss, J. 
A. Score, London. 

28,461. CooLep Heaps for INTERNAL 
Enotes, M. A. R. Sauhami, London. 

28,462. TRamway Pornts, W. Kneen, London, 

28, "463. PENCIL SHARPENER, P. M. Gallagher, London. 

28,464. Furnaces for CALCINING MINERAL Ores, T. 
Edwards, London. 

28,465. SEPARATION of VoLaTILE Compounps, A. G, 
Green, London. 


ComBUSTION 














28,466, RecepracLe for Conserves, &c., G. Platnea, 
London. 

28,467, Rotiers for Emposstne Straw Ptarrs, 8. B. 
Hubbard, London. 

28,468. KircHeEN FIRE-RANGES, 8, 
tersley Bros., Limited, London. 
28,469. KircHEN Fire-Ranags, 8. Oliver 

tersley Bros., Limited, London. 

28,470. COIN-CONTROLLED WEIGHING Macnines, E. H. 
Cook, London. 

28,471. Cas Reaisters, F, J. Workman, Gloucester, 

28,472. FasTentnG. Boors, W. Cotton, London. 

28,473. Exnavust Ovrt.er for Motors, J. T. Ratcliffe, 
Frinton-on-Sea. 

28,474. CaRpING Macnings, W. Scarth and K. Wain- 
wright, London. 

28,475. Wrappgrs, 8. Krotoschin, London, 

28,476. WeiaHina Macuines, H. Pooley, jun., Liver- 
pool, 

28,477. ActvaTine Rim Brakes, A. P. Sherwood, East- 
bourne. 

28,478. OPERATING the Switch BLapE of a RaiLway 
Juncrion, W. H. Braim and J, C, Jamieson, British 
Columbia, 

28,479. Hatr-pins, 8S. H. Goldberg, London, 

28,480. INstRUMENT for SrRopPING Razors, W. Tapp, 
London. 

28,481. Macuines for Pressinc Hats, J. B. Brochier, 
London. 

28,482. Apparatus for Pressina Harts, J. B. Brochier, 
London. 

28,483. MACHINES A. F. 
Timson, London. 

28,484. Wave Moror, J. Purdie, London. 

28,485. SecurRING WasHERS and Nrts, W. J. 
London. 

28,486. Liguip Fve. Burners, H. Brough, London. 

28,487. Cover for PNetMatic Tires, T. Houben, 
London. 

38,488. PotisHina Macuines, C. 8. Yarnell, London, 

28'489. Motion of RIFLE BRERCHES, D. Petriccione and 
A. Carbone, London, 

28,490. BREECH MECHANISM for 
Armstrong, Whitworth and Co., 
Noble, London. 

28,491. Manuracturk of Street, C. Cammell and Co., 
Limited, J. E. Fletcher, and W. B. Hamilton, 
London. 

28,492. Lierina APPARATUS, 
Fardens, United States.) 

28,493. Evastic Fiurp TURBINE 
London, 

28,494. INDIcaTING Device for TeEgPHONEs, E. Speyer, 
London. 

28,495, SUPPLYING AMMUNITION to OrpWaNer, 
Dawson and J. Horne, Londen. 

28,496. Gor Baas, W. R. Carruthers. 
thera, India.) 

28,497. Swath Turners, E. 
Watts, London. 

28,498. ComBUSTIBLE Gas, J. Bowing, 

28,499, CoFFER-ROASTING CYLINDERS, J. 
Tondon. 

28,500. Exastic Tirks for Ventcies, J. E. Hopkinson 
and J. E. Hopkinson and Co., Limited, coe 

28,501. Spray Propverrs, C. A. Ellis-Fermor and J. 
A. Ellis, London. 

28,502. CLEANING 
Burton, London. 

28,503. Extraction of Zinc from Ores, A. G. Bloxam., 
(Société Anonyme A'Etudes Electvo Chimaiques, 
Switzerland.) 

28,504. Doustr Hewicat 
London. 

28,505. DousLte Heicar 
London. 

28,506. MANUFACTURE Of OXYANTHRAQUINONE DERI- 
VATIVES, M. Iljimsky and R. Wadekind and Co., 
London. 

28,507. Harr Pin, C. 

28,508. MAKING DYEING 
Horton, United States.) 

28,509. SILENCERS for INTERNAL 
A. J. Boult.—(&. Favcou, 

2 Corsets, A. J. Boult.- 

28,511, HyPpoprrRMic 
London. 

28,512. Means for TRANSCRIBING CryproGRams, G. I. 

Ish, London. 

28,513 Cowt for Five 
London. 

28,514. ImprRovep ELEctric 
London. 

28,515. Winpow SasHEs and FRAMES, 
London. 

28,516, Mounps for Rusper Marteriar, A. F. Steven- 
son and W. W. Pilkington, Liverpool. 

28,517. Brakes for Raitway VEHICLES, 
Li iverpool. 

28,518. Evaporatinc WrkAK Brine, E. 
pool, 

28,519. MAKING 
Liverpool, 
28,520. ELECTRICAL 

London. 
28, <_ REGULATING Surety of Liquip Furt to ENGInkgs, 
. Hopkins, London. 
- LESSENING SHOCK on CHANGING 
~ Sydenham and W. T. Shaw, London. 

28,523. MANUFACTURE of MouLpED Biocks, C. 
foot and H, M. Clifford, London. 

28,524. MANUFACTURE of ORNAMENTED ARTICLES, R. K. 
Dunean, London, 

28,525, FIcTeRtIna APPARATUS, R. Mechwart, London. 


25,02 


Oliver and Hat- 


and Hat- 


for Makine CORKSCREWS, 


Brown, 


ORDNANCE, W. G, 
Limited, and A. 


W. E. Richards,—(@. 


Motors, L. Wilson, 

As 7. 
—(R. A, Carrv- 
C. Blackstone and R. E. 


London. 
J. 8S. Heslop, 


Carpets, G. Simpson and W. J. 


Wueets, C. Wiist-Kunz, 


Wuerts, C, Wiist-Kunz, 


D. Brent, London. 
Soap, A. J. Boult.+4(C. W. 


ComBvusTION ENGINES, 


4G, 


+) 
Maachek, of — 
Syrinces, C. O. W 


3 
Karst, 


Pipers, O. Christiansen, 


Stanp Lamp, G. Kamm, 


J. R. Wartnaby, 


Tattersall, 


Moll, Liver- 


Tvee Pirates, O. Zimmermann, 


Connections, R. H. Fletcher, 


Gear, A. 


Light- 


20th Decenber, 1903, 


28,526. Workinc THREAD Carriers, W. Start, Not- 
ting . 

28,527. Boot-Bractna Jack, F. J, Crockett, Northamp- 
ton. 

28,528. ADVERTISING, G. W. 

mes, 
28,529. Reversinc Stream Ewnatnes, C. F. 
ingston-on-Thames. 

28,530. Macuiye for SHAKING Out Fasrics, D. Welsh, 
Kingston-on-Thames. 

28,531. Lypicators, J. Paterson, Kendal. 

28,532. Expansion Pu..eys, G. Hibbert and J. 
son, Hyde, Cheshire. 

28,533. Domestic IMPLEMENTS, R. Hallett, London. 

28,534, THE SANDALION, W. F. Davis, London. 

28,535. SHaptne Brims of Hats, J. Howlison and G. 
Andrews, Stockport. 

ay WEAVING Carpet Fabrics, F. Binz, Birming- 


De Camp, Kingston-on- 


Saylor, 


Pater- 


m. 

28,537. MANUFACTURE of PuppLED Iron, G. 
Brierley Hill, Staffs. 

28,538. Device for HoLpInc PHOTOGRAPHIC 
J. and A. Wilkinson, Manchester. 

28,539. Lamps, W. 8. Tafner, Liverpool. 

28,540. Topacco Pires, E. Musgrave, Liverpool. 

28,541, MECHANICAL Toys, A. Paget, North Cray, Kent. 

28,542. SELF-cLosinc WaTER Taps, H. W. D. Fielding, 
Sheffield. 

28,543. INSULATION of Lininas of MeTaL TuBeEs, E. 
Walker, Heckmondwike, Yorks. 

28,544, DISPLAYING ADVERTISEMENTS, W. E. Ward, 
Coventry. 

28,545. Coverinc WIRE with INSULATING MATERIAL, 
W. G. Heys.—(W. E. Ammon, United egy | 

28,546. TACHOMETER or Sprep INpicaTor, J. P. Clark, 

ow. 
28,547." FASTENING for GLoves, H. Miiller, Manchester. 
28,548. Licut and Heat Barus, E. E. Greville, Edin- 


Hatton, 


Fics, 


urgh. 
8,549, Spraas for Motor Cars, A. C, Arter, jun., Bar- 

igo Kent. 

28, we VaLvE Gear for STEERING A: B. 

Glasgow. 

28,! 50, ig boon for Movipep Ossects, J. C. 
Sellars, Birkenhead. 

28,552. APPLYING PowER Brakes to Cycies, W. F. Down, 
Tiverton, 


ENGINES, 





28,553. Execrric Arc Lamps, A. Eckstein and A, E. 
Angels Man 
554, APPARX 

Roberts, London, 
2°,555, Grants’ Srripes, F, H. Ayresand W. T. Kearns, 
London. 

28,556, MAKING 

be AWINGs, C, Simyeeeranciel, 


iter. 
for Finuina Grease Cups, B. J. P. 


Prosections from the Fronts of 
Dresden, Germany. 

ELEcTRicaL TERMINAL iold- 

"oe London. 


»ROTECTOR, EH, M, ¢ 

28,558, SELF-FEEDING Macnine for Horses, C. Weiling, 
London. 

28,559, Harr Pins, E, A. Uhthoff, London. 

28,560. Naitina Macuine for Boots, V. Sandahl, 
London. 

28,561. OpEN Fire VENTILATING Grate, R. W. Boyd, 
London, 

28,562. Oyster Knirr, T. Jackson and R. L. Wood, 
Cheltenham, 

28,563. CoLouRING Matrers, H. E. Newton.—(Farben- 
Faby then vormals Friedvich Bayer and Co, Germany.) 
28,564, CycLe FRAME Parts, J. L. Hanman, Birming- 

ham. 

28,565. Drawine Sotip Steet Tupes, J. L. 
Birmingham. 

28,566, PIPE-FINISHING 
and The Rawdon 
Birmingham. 

28,567. Ferrtinc MacHine for Pipes, J. 
and The Rawdon Foundry Company, 
Birmingham. 

28,568, INsuLATORS for ELectric TRAMWAYS, J, Money, 
London. 

28,569. Razor Strops, M. Hargreaves, London, 

28,570. CompounD TurBINES, H. Walke, London, 

71. Decantine Fivrps, E. Maynard, London, 
2, Evaporatinc Liquips, H. H. Lake.—(&. N, 
rump, United States.) 

3,573. THREAD- RETAINING Bars 
Mac HINES, W, A, Mackie, London. 
98,574. Euecrric Switch and Fuse, H. 8, Souttar and 
Hamilton-Adams, London. 
28,575. ENGINk GOVERNORS, H. 8. 

Hamilton Adams, London. 

3, CoMBINATION Too, W. R. Paige, London, 

. CHANGR Sprep Driving Gear, J. WH. Chambers, 
~ London. 

28,578. Water Fivrertna Systems, 1). M. 
London. 

28,579. Rat Joints, W. Ross, sen., London. 

28,580. TRANSFORMERS for CurRENT Cirevers, G, EF, 
iaiffe, London. 

28,581. CIGAR Prercers, L, 
wath, Bohemia.) 

. Brakes for VEHICLES, (3. Bailey, 1. iverpool, 
. Harr Drgssina, J. Effenberger, London, 

ry ‘at, CONTROLLING the TEMPERATURE Of SUPERHEATED 

Sream, E. F.-W. Musgrave, London. 
3,585. ManuractuRE of Barium MANGANATE, A, 
ier, R. Cambier, and C. E. Adnet, London, 
». SreRivistna Liquips, R. Cambier, A. Tixier, 
and C. FE. Adnet, London. 
. SecuRiNe Stoprerine Devices to Borrees, F. 
Schroeder, London. 
Cuarces of Propruiise Compounp for Air 
*RPEDOES, W. T. Unge, London. 
89, INTERNAL ComBUSsTION Encines, ©. ¥. Childs, 
London. 

28,590. Coatinc Metats with Copper, 8. Cowper-Coles 
and 8, Cowper-Coles and Co,, Limited, London. 

28,591, Pumps for Mrewanicat Loerication, PF. Strick- 
land, London. 

28,592. VaRIABLE TRANSMISSION GraR, ©. M. 
London. 

28,5938. Vacuum Pans, H. H. {E. 

Lake. 


Hanman, 


8S. W. Davis 
Limited, 


MacHINEs, J. 
Foundry Company, 


8. W. Davis 
Limited, 


for  Twistina 


Souttar and T, 


Pfantz, 


G, Sloan, —(L. and (, Haii!- 


Linley, 
Lake. 
H. H. 


s N. Tremp, 
nited States.) 
28,504. TREATING MATERIAL, 
Trump, United States.) 
28 TrReaTInG Materia, H. HH. 
suinp, United States.) 
‘TurNstILEs, E. H. Spear, London, 
. Boots and Suors, D. Langfelder, London. 
. SEALING Letrers, F. and M. Cleff, London. 
). Typewriters, M. Griinwald, London. 
600. Makine Concrete Pies, W. C. Lyon, London. 
28,601. AUTOMATIC FIRE-ALARM Systems, G. B. Bowell 
and The Pearson Fire Alarm, Limited, London. 
28,602. Propuction of Basic Matertat, J. W. 
kenzie.—(H. Fas, France.) 
28,003. Brakes for RatLway Vesicies, M. Matthews, 
London. 
28,604. Dryinc Frreproorinc CLAy Propvuets, D. FP. 
Henry, jun., London. 
28,605, Liautina Apparatus, F, 
London. 
28,006. CoaTiInG Mertats, 8. Cowper-Coles and Co., 
Limited, and 8. Cowper-Coles, London. 
28,607. EvrectricaL Fuse Houpers, F, G. Baily, Edin- 
burgh. 


—(E. N. 


Lake, -—-(B. N. 


Mac- 


E. Mavrogordato, 


30th December, 1908, 


28,608, Cookinc Apparatus, C. L, 
near Otley, Yorks. 
28,600. Sranps and Brackets, G, 
chester. 
28,610. SareTy SouNDING Gavar, A, 
28,611. Paper and PULP-MAKING MACHINRs, 8. 
Glasgow. 
28,612. WaTerR-cLosets and Urinats, T. W. Twyford, 
Birmingham. 
28,613. WaTER- FLUSHING Fitrtinas, T. W. 
Birmingham. 
28,614. ArmRIAL Macutnes, J.T. Hamnett, Manchester. 
28,615, ADVERTISING Devices, F. P. Hunt, Liverpool. 
28,616. Recovery of Mrrats from Ores, C. W. Martin, 
Liverpool, 
28,617. Evaporators for Cane 
Ow. 
SLIDING 
Thames. 
. Luprication of Enaine Cyuinpers, P. R. J 
~ Willis, Kington-on-Thames. 
28,620. Pump, G. Morrice and C. G. Grim, Kingston-on- 
Tharnes. 
28,621. INTERNAL ComBusTION ENcInes, W. Rowbotham, 
Birmingham. 
22. Stipe Hammer, J. M. Labouchere, Liverpool. 
Joust Box for Evecrricat Conpucrors, H. 8. 
Martin, Liverpool. 
28,624. Froor Cramp, J. C. 
Leicestershire. 
2s Fixing NuMBER PLATEes on Motor Cycues, A. 
ett, London. 
6. DEPLEcTOR for AUTOMATIC FIRE EXTINGUISHERS, 
. Mills, Manchester. 
28, yey Put.eys for-Roaps, G. W. Kirk, York. 
28, 628. COMBINED STAMP Mov nt, W. H. Winnett, Man- 


cheste r. 
28,629. Harr-pins, T. Singleton, Halifax. 
Brackenbury, Nottingham. 


28,630. Matt Kits, J. 
28,631. Fricrion Ciutcnes, H. S. Hele-Shaw, Liver- 


Tweedale, Weston, 


W. Matthews, Man- 
Reed, Leeds. 
Milne, 


Twyford, 


Juicer, R. Harvey, 


Doors, J. Goettel, Kingston-on- 


Page, Loughborough, 


pool. 

28,632. MeraLiicConpvtts for Evecrric Liaat CABLEs, 
L. M. Waterhouse and The Simplex Steel Conduit 
Company, Limited, Liverpool. 

28,633. Fiurs for Gas Retort Ovens, J. Brown, 
Glasgow. 

— ImproveD Boot, C. Nettheim and R. Steele, 

ow. 

28,635, STEREOTYPE PRINTING PLaTes, A. H. Pollen, 
London. 

gt MANUFACTURE of ACETYLENE Gas, J. U. Lee, 

ull, 

28,637. Device for Pres, P. Jakob, Berlin. 

28,638, RecepracLe for Liqguip Cotours, 8. Schmitz, 
Berlin. 

28,639, FREDING 
bino, Berlin. 

28,640. UMBRELLA Frames, R. Bohmer, Berlin. 

28,641. SecuRiNG FLances to Tupes, J. M. Wetcke, 
Berlin. 

28,642, Roap Scaririers, J. Dawson, Carmarthen. 

28,643. The Hanpy Cup, C. Challoner, Lytham, 

nes. . 


Apparatus for Borers, G. Ferra- 
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PROSPECTS OF EMPLOYMENT FOR YOUNG 
MEN AS IRRIGATION ENGINEERS. 
By Sir WILLIAM WILLcocks, K.C.M.G, 

“In the arid region it is water, not land, which 
measures production,” is the expressive way in which 
President Roosevelt, in his first message to Congress, 
described the value of irrigation. The pressure of popu- 
lation is forcing people into the arid and semi-arid regions, 
which were the seats of all the early civilisations; and 
irrigation, undoubtedly the earliest science in the world, 
is again taking an important place in the world’s economy. 
Confined at first tothe arid regions, it gradually found its 
way into the semi-arid regions; and now that manures 
are being better understood, it is being discerned that 
even in humid regions the yield of crops is greatly in- 
creased by regular irrigation supplementing the vagaries 
of the ordinary rainfall. The mistakes made in the past 
by irrigation engineers have been due to the fact that 
they have been trained as engineers, while their training 


as agriculturists has been hopelessly neglected. Such 
mistakes are even made to-day at Cooper's Hill. Men 


receive a three years’ education as general engineers, and 
then choose their profession of railways, roads, buildings, 
or canals, as though irrigation had anything whatever 
to do with railways. English irrigation engineers will 
never raise the science of irrigation to that pitch to 
which it is capable of being raised, and which, when 
attained, will find employment for hundreds of men 
where it to-day finds employment for scores, until they 
grasp the fact that a knowledge of hydraulics without a 
knowledge of agriculture is not sufficient to qualify them 
for practice as irrigation engineers. 

The late Nubar Pasha, one of the soundest men who 
ever lived, used often to say that if in 1884, when the first 
batch of irrigation inspectors came out from India, every 
inspector had been given 500 acres of land, the Egyptian 
Government would have been repaid a hundred times 
over. All the mistakes we made, and the slowness with 
which we assimilated Egyptian irrigation questions, were 
due to our ignorance of agriculture. The good work we 
did would have been much better done had we known as 
much of the seience of crops as we knew of hydraulics. 
If, therefore, English engineers wish to obtain employ- 
inent freely as irrigation engineers they must learn both 
hydraulics and agriculture profoundly. Such education 
cannot be given in England. My old college, Roorkee, in 
Northern India, was a much better school for irrigation 
engineers than Cooper's Hill. To-day it would pay Eng- 
and and Incia well to have a special college for irrigation 
engineering in Cairo, where Englishmen and Indians 
might learn together, as we did at Roorkee, and where a 
training could be given in hydraulics, hydraulic 
machinery, utilisation of subsoil water, the reclamation of 
salted lands, manuring, rotation of crops, steam plough- 
ing, levelling, electricity, and in every class of canal 
structure and foundation, which could not be given in 
any other place in the British Empire, or out of it. Men 
so trained would te qualified to go to Australia, South 
Africa, India, and the Fast generally, and there would 
even be a demand for them in America. The Colonies 
would certainly send men here to be trained. To-day 
Egypt offers a school for irrigation engineering second to 
none in the world. I spent three months in England this 
year, and I have been informed that the remaining nine 
months were not far different. My experience of these 
three months was that, if I had been a young man learn- 
ing irrigation engineering, I should have learnt practically 
nothing. When irrigation engineers, taught as they are 
to-day, land in Egypt or India, they then begin those 
lessons which they might have learnt at college, and they 
learn indifferently and at second hand, subjects which 
ought to have been quite familiar to them. 

I can say, without any fear of contradiction, that for 
English engineers trained under present methods in 
England, there is no opening as irrigation engineers, 
except for those who get a certain number of marks at 
Cooper’s Hill, and find themselves eventually in Egypt, 
or in India, posted to Government appointments. The 
English, as a race, are quick at grasping facts which they 
can see, but are slow at learning from books compared 
with some other European races. An Englishman 
educated among irrigation surroundings would quickly 
assimilate irrigation knowledge, if nothing were expected 
from him beyond the assimilation of this knowledge. 
Though I was educated at Roorkee College, from whose 
hall windows one could see the great Solini aqueduct, 
which carries the Ganges Canal over the Solini River, 
the lessons I learned at college were but a fraction of 
what I had learned as a boy spending my annual three 
months’ winter holidays in a highly irrigated country. 
Such training is beyond the reach of English boys, but 
should not be beyond the reach of young Englishmen at 
college. 

Tor a student who had studied irrigation engineering 
at an Egyptian college and had had frequent opportunities 
of seeing canal works, actual irrigation as practised by 
the most advanced Egyptian agriculturists, and especially 
Egyptian methods of agriculture and manuring, there 
would be no need to hope only for a State appointment in 
India or Egypt. There would be work for him every- 
where. Large estates and companies in arid and semi- 
arid lands over nearly the whole of Australia, South 
Africa, Western America, Egypt, India, and in the near 
future Turkey, would all be ready to engage men who 
knew irrigation and agriculture, and who could develop 
and manage properties. The field is an unlimited one, 
and one, moreover, which is enlarging its horizon every 
year. If the financial world had a fraction of the con- 
fidence in irrigation engineers that it has in railway 
engineers, there would before many years were over be 
& commencement made with irrigation canals in the 
Sudan, in Asiatic Turkey, in Southern Persia, on the 
Indus, North-Western Burmah, the whole of Australia 
and South Africayjust.as there was with the great. rail- 
Ways crossing N America between the Atlantic and 


the Pacific. Such companies might carry out the works 
in return for large grants of land, which could be 
developed and made to yield the most handsome 
profits. For such undertakings, however, irrigation 
engineers who did not know agriculture would be 
perfectly valueless. 

In Egypt to-day there are 200,000 acres of desert to be 
reclaimed, and 500,000 acres of swamps. In the Sudan 
there are 2,000,000 acres capable of being irrigated and 
made to yield magnificent cotton. 
the wide Cilician Plain, the lands of Haran where 
Abraham's family settled, the valley of the Chabor where 
Ezekiel was a captive, the valley of the Tigris from 
Nineveh to Bagdad, the valley of the Tigris and Eu- 
phrates from Bagdad to the sea, and the valley of the 
Jordan with perennial supplies of water. In Southern 
Persia there is the broken Shuste dam, and the Great 
Plain capable of being irrigated by a restored work, and 
smaller valleys near it. In India there are 5,000,000 acres 
still capable of being perennially irrigated and reclaimed 
with the waters which the Indus rolls uselessly to the 
sea. In Australia and South Africa there is not a part of 
those two great countries where irrigation would not be 
welcome. In Western Canada and the Western States 
of America there are many millions of acres to be irri- 
gated. In the Argentine there is a great field for 
irrigation. There is no lack of fields to work on; there is 
a distinct lack of men with the hydraulic and agricul- 
tural knowledge necessary to work out the projects, carry 
out the works, and then make the irrigated lands pay. 

On this point of the knowledge of agriculture I lay the 
greatest emphasis. I have worked both as an irrigation 
engineer pure and simple and as an agriculturist, and can 
safely say that the knowledge of - both -hydraulics and 
agriculture are essential to the making of a good irriga- 
tion engineer. The day irrigation engineers with an 
intimate knowledge of agriculture are to be found in 
numbers, the science of modern irrigation— which has as 
much to do with manure as with water—will have begun 
to advance with such strides, that the field for the em- 
ployment of young English irrigation engineers will have 
become a wide one indeed. Till the day such men are 
to be found in numbers, it is well for the cause of irriga- 
tion that the field should not be a wide one. 
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One of the most noteworthy things to be recorded in 
connection with the French automobile industry during 
the past year is the failure of alcohol to come up to the 
expectations that were formed of it a twelvemonth ago. 
To explain partly this state of things it must be confessed 
that makers of motor vehicles, with the exception of two 
or three, have never shown much enthusiasm for the new 
spirit. They have been ready enough to run vehicles 
with alcohol in trials and competitions held in the interest 
of this fuel, because they have felt it their duty to support 
what is regarded as a national movement. The Minister 
of Agriculture has exerted himself strongly in favour of 
the alcohol propaganda; he has organised trials of his 
own, and all sorts of encouragement have been given by 
the agricultural societies and the distillers. The general 
use of alcohol as a fuel would have solved the most serious 
economic problem of the day, and would have brought 
back prosperity to the beet growing industry, which has 
been almost ruined—temporarily though it may be—by 
the partial collapse of the sugar industry. Yet, despite 
this incessant encouragement, the use of alcohol has not 
materially incr@ased. As a fuel it is satisfactory. The 
drawbacks to its use have been nearly, if not entirely, 
overcome, and, burnt under proper conditions’ to utilise 
its special characteristics of expansion, it is, in some 
respects, better than petrol; but in all cases the con- 
sumption is high. In the trials in July last an engine 
running with spirit of the standard density gave on the 
terminals of the dynamo used to measure the power of the 
engine 6400 watts with a consumption of *488 litre per 
horse-power per hour; with 50 per cent. aleohol the motor 
developed 5920 watts with a consumption of °555 litre 
per horse-power per hour ; with pure alcohol the consump- 
tion rose to *834 litre, the power being slightly inferior 
to that of the carburetted product; and with a paraffin 
specially prepared for internal combustion engines, and 
having a density of 815 deg., the power developed was 
6480 watts, and the consumption *430 litre, or not much 
more than one-half of pure alcohol. These results suffi- 
ciently explain why alcohol should have received a check. 
It may be true that it is not quite fair to test all the fuels 
in one type of engine with the same carburetters, and it 
is certain that alcohol gives much better results in engines 
and with carburetters specially designed for the fuel; but 
so far as automobilists are concerned, they cannot be 
expected to buy cars propelled by aleohol engines unless 
they are sure of getting a cheap and abundant supply of 
the spirit. At present there is very little difference 
between the price of alcohol and petrol, because the fear 
of competition from the alcohol product is keeping down 
the price of petrol. The petroleum refiners even go so 
far as to say that they will always be able to cut the price 
of alcohol. In view of this contingency, the French 
Government has been considering the advisability of 
making the refining of petroleum a State monopoly, or of 
monopolising the production of‘alcohol, but this latter 
alternative has been rejected by the Commission appointed 
to report upon the subject. For the moment, therefore, 
the aleohol question is at a deadlock. It is clear that 
alcohol is not likely to have much success from the point 
of view of economy, unless it is protected by sufficiently 
high import duties on petroleum, such as exist in Ger- 
many, Spain, Italy, and some other continental countries. 
So far as concerns most.of the Colonies, and certain semi- 
tropical and agricultural countries, where the employ- 
ment of petroleum spirit is out of the question, and 
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alcohol is a cheap by-product from the sugar cane, rice, 
and other produce, this fuel constitutes a very cheap and 
efficient source of power, if only suitable engines are 
available. For this reason considerable interest is 
centering in the methods of utilising alcohol for power 
purposes employed on the Continent, and if France finds 
progress stopped by the cost of the spirit, the use of 
alcohol as a fuel in Germany continues to make satis- 
factory headway, while the importance attached to the 
question in other countries is shown by the great inter- 
national alcohol exhibition which is to be opened in 
Vienna in April next, and by the forthcoming alcohol 
exhibition in Rome. 

The figures of consumptions of different fuels given 
above have turned the attention of French automobile 
engineers in another direction. In testing alcohol and 
petrol they discovered paraffin. If alcohol has, at the 
moment, very little chance of coming into general use, 
they hope to overcome the drawbacks to the employment 
of paraffin, principally the imperfect combustion and the 
deposit of soot on the valves and sparking plugs. Apart 
from the greater safety of using a heavy oil, there is the 
contingency to be provided for of a possible exhaustion of 
petrol supply. As we have explained on previous 
occasions, the refiners are not likely to produce unlimited 
quantities of rectified spirit, unless they can find a pro- 
portionate demand for the by-products, and even if they 
were disposed to make an effort to keep pace with the 
growing demand the employment of motor vehicles of ail 
kinds will grow so enormously that the consumption will 
very probably outstrip the supply, or at least that the 
cost of petrol will become prohibitive. It is generally 
supposed that the future will lie between alcohol and 
paraffin. Finding that tests with paraffin gave unex- 
pectedly favourable results, it was decided to continue 
research by holding trials of paraffin carburetters during 
the late Paris show. It cannot be said that these trials 
bore out the promises of the previous tests. Only six 
carburetters were submitted for experiment. That 
presented by MM. Gautreau Fréres, of Dourdan, is the 
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well-known Diirr carburetter, which has been giving very 
good results in Germany on the Diirr alcohol engines. 
This is of cylindrical form with an internal tube pierced 
with a considerable number of fine holes through 
which the alcohol or paraffin vapour passes, and an 
external concentric tube is packed with thin corrugated 
sheet copper for the passage of the exhaust to keep the 
carburetter at a sufticiently high temperature. The 
Delieuvin et Eveno is of a much more complicated 
design, and in the absence of a drawing, which we have 
net been able to procure, it is not easy to explain its 
working. The Sthenos carburetter is based upon the 
principle of the Giffard injector. The depression at the 
top of an inverted cone, caused by the suction stroke of 
the engine, results in an upward rush of air which brings 
with it the required proportion of sprayed oil, the nozzle 
being placed a little above the entrance to the cone, at a 
point where the rush of air attains its greatest velocity. 
It is claimed that the rapid movement of the air results 
in a perfect mixture of air and carburant, and as there is 
not the slightest resistance in the carburetter, the engine 
gets the fullest charge. The De Retz carburetter, illus- 
trated above, is composed essentially of two parts. The 
carburetter proper has a vertical mixing chamber, 
through which passes a spindle carrying two horizontal 
fans of the same diameter as the tube, and turning loose 
on the spindle in opposite directions. The lower end of 
the spindle forms a valve fitting into a seat on the pipe 
communicating with the supply of alcohol or paraffin. 
The quantity of oil admitted is regulated by a screw, with 
a part cut away helicoidal fashion, so that a single turn 
will graduate the opening from zero to full aperture. 
With each suction stroke the spindle rises in the seat, 
and admits a quantity of fuel into a small ‘mushroom 
chamber forming a guide for the spindle. The oil has 
been previously vaporised by passing round the top of a 
burner hinged to the carburetter, which burner is also 
used to heat a horizontal pipe leading to the engine. 
Passing through apertures in the mushroom chamber, 
the vaporised oil rises through the lower fan, which 
revolves in one direction, and gives a rapid rotation to 
the vapour as it enters in contact with. the air, and the 
mixing is further facilitated by the gas rising up through 
the second fan. To ensure a perfect vaporisation tne 
mixture passes into the engine through a corrugated tube 
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which gives it a long passage, while heated by the burner 
underneath. Two other carburetters competing with it are 
the Francois-Richard and the Bourrienne, but neither of 
them was able to go through the test. 

In the trials for consumption the Gillet-Forest single- 
cylinder horizontal engine developed, with the Diirr 
carburetter, at 700 revolutions, 3220 watts, with a con- 
sumption of 2°16 litres per hour. With the De Retz the 
power developed was 4550 watts at 700 revolutions and 
4000 watts at 800 revolutions, with a consumption in the 
latter case of 3°76 litres. With the Delieuvin-Eveno 
carburetter the power developed at 800 revolutions was 
3040 watts, with a consumption of 3°1 litres. With the 
Sthenos the power developed at 700 revolutions was 
4550 watts, the consumption being 4°5 litres. In all 
eases the motor couple increased to 750 revolutions and 
then declined, with an increasing consumption. The 
comparison between the petrol and paraflin carburetters 
was equally interesting. Running with petrol, with a 
Longuemare carburetter, the engine developed 3900 watts 
at 600 revolutions, and this rose somewhat erratically to 
4500 watts at 750 revolutions, after which it was fairly 
maintained at 4590 watts at 900 revolutions. Then came 
a sudden drop to 4050 watts at 1000 and 2640 watts at 
1100 revolutions. The Diirr carburetter started at 
2400 watts and 3180 watts at 600 revolutions. It fell 
off at 700, and rose to 2775 watts at 750, and the highest 
power of 3200 watts was reached at 800 revolutions. 
There was a slight fall at 900, and a drop to 2200 watts 
at 1000 and 1650 watts at 1100 revolutions. The result, 
so far as concerned the efficiency of paraffin, was, in fact, 
disappointing. On comparing the Delieuvin-Eveno 
carburetter with the petrol carburetter the latter gave 
4160 watts at 800 revolutions, while the power 
developed with paraffin was 3560 watts. The Sthenos 
paraffin carburetter was more successful. At 600 revolu- 
tions it gave 4200 watts, as against 3000 watts with 
petrol; at 700 it rose to 4340 watts, as compared with 
4200 watts; and from 800 revolutions the Sthenos dropped 
steadily to 3530 watts at 1100 revolutions, while the 
petrol carburetter fell from 4240 at 800 to 4050 at 900 and 
2640 at 1100 revolutions. A comparative consumption 
test between the different carburetters gave °88 litre per 
horse-power per hour for the Diirr; 94 litre for the De 
Retz; *99 for the Sthenos; and 1°47 for the Delieuvin- 
Eveno. The Diirr carburetter carried off a special prize 
for running satisfactorily with paraffin, alcohol, and petrol 
without modification, and, except on one occasion, there 
was no trace of soot on the sparking plug. On a first 
trial the De Retz carburetter was not sufficiently heated, 
and the engine stopped through the sparking plug fouling; 
but on a second attempt there was no more trouble from 
this cause. The Delieuvin-Eveno carburetter failed to 
give very good results, apparently because the intake 
pipe was too long, and a partial condensation of gas 
resulted in a deposit of soot on the sparking plug. There 
was some difficulty in fitting the Sthenos carburetter, and 
being insufficiently heated, it caused repeated fouling of 
the plug, but through absence of internal resistance it 
distinguished itself as regards efficiency. 

In analysing these results, it will be observed that there 
is a considerable variation in the powers and consump- 
tions obtained with the different carburetters, and that in 
only one case was more power developed with paraffin 
than with petrol, while this advantage was only secured 
with a great increase of consumption. This is only 
what might have been expected. Nevertheless, it 
is a little puzzling to find that the same variations 
exist on comparison with previous tests, when paraffin has 
occasionally given results superior to those of petrol. It 
may be argued that the best results cannot be due 
to chance, but are the outcome of conditions specially 
suitable for the use of paraffin, and that if the most suit- 
able conditions of vaporisation, mixture, and combustion 
can be hit upon there is no reason why the same results 
should not be repeated. The trials in Paris have already 
made certain facts clear. To secure a perfect vaporisa- 
tion the oil should not only be heated before contact with 
the air, but the gas should be admitted into the cylinder 
at a certain temperature. Seeing that some of the car- 
buretters gave poor results through being insufficiently 
heated, it appears as if this temperature should be fairly 
high, in which event there is necessarily a smaller charge 
in the cylinder. A high temperature is necessary for a 
perfect combustion, when paraffin can be burnt without 
leaving the slightest suspicion of smell in the exhaust. 
On testing the exhaust from an engine not used in the 
trials, running with a Delieuvin-Eveno carburetter, we 
were unable to detect any smell whatever. The paraffin 
carburetter must be placed as near as possible to the 
engine, and requires to be heated either by the exhaust or 
by a separate burner. Having a short passage to the 
cylinder the carburetter itself must be designed to secure 
a thorough mixture before leaving the mixing chamber. 
The necessity of admitting the gas at a high temperature 
is a serious difficulty, since a fewer number of calories are 
employed in doing useful work, but it is quite possible 
that further research will provide means of introducing 
the gas under more economical conditions, at the same 
time that the combustion is sufficiently complete to pre- 
vent the fouling of the plugs and valves. Another point 
to be noticed is that the engine ran with most economy 
and the greatest regularity with the simplest type of car- 
buretter employed. While the trials have not been alto- 


gether satisfactory, in the sense that they have not come | 


up to the promise of previous tests, they have, at all 
events, shown that the objections to paraffin for automo- 
bile motors on the ground of smell and irregularity have 
been entirely overcome, and it is to be hoped that with 
the aid of further data of this kind a means will be found 
of designing carburetters that will give equally good 
results from the point of view of economy. 








Last year 5761 vessels, measuring 9,131,831 registered 
tons, visited the port of Antwerp, being 151 ships and 719,350 
tons more than in the year 1902. 











THE PREPARATION OF ESTIMATES. 
By A MANUFACTURER, 
No, IlI.* 

Tur item put down in my last article for the girder yard 
costs accounts for, of course, labour only ; there are, there- 
fore, the plant or shop charges to add. These represent not 
only the wear and tear of machinery, motive power, 
upkeep and repairs, lighting, water, rent and rates, 
insurance, stores, and all the various small charges inci- 
dental to a works, but the cost of management, the 
salaries of the staff, the wages of the foreman, and 
generally all staff charges. They are dealt with in various 
ways by different firms, and often under very different 
headings. In the present instance—and it is also perhaps 
the general rule—all these extraneous items of expense 
are reckoned up together, and the grand total averaged 
over the quantity of work the firm finds it deals with 
yearly. The writer has been personally connected with 
firms who, dealing with the matter this way, have differed 
so widely in their figures as to take the results as 50, 60, 
75, and 100 per cent. of the wages costs. And all this 
for, practically speaking, the same class of work. True, 
their turnovers varied greatly, but it is significant that the 
largest and the smallest works each took 50 per cent. as 
their figure. 


| seems a long way from home, they have no agents or 


correspondents, cannot estimate the nature of the labour 
to be obtained on the spot; have no knowledge of the 
transportation available there ; know nothing of the site or 
situation, or what tools they could find there that would 
be useful, or even what they would require ; fear language 
difficulties and impositions of all sorts, and, in short, are 
thoroughly afraid of over-sea work. But a price has to 
go down, and shipping rates are obtained. These work 
out as 27s. per ton all round delivered on quay. The 
conference of chief draughtsman and foremen came to 
the conclusion that at least three men would have to be 


' sent from home and a good foreign erector also engaged, 


and they very hazily and as a guess only estimate the 
total expense of this, and the native labour they presume 
can be found, at the lump sum of £2000, or, say, £2 per 
ton all round, all foundations to be ready provided. 

The rivets and bolts necessary will be bought from 
makers making a speciality of these, and so prices are 
asked. They come in as being—£8 17s. 6d. per ton for 
rivets, and £26 10s. per ton for the turned bolts, black bolts 
being offered at £17 15s. all round. These prices and the 
charges for carriage, &c., are duly put down, and then the 
chief draughtsman’s estimate sheets, prepared ready for 
the arbitrament of the head of the management, appear 
as follows :— 





Wind ties, 
40 tons. 
Principals, 
280 tons. 


Purlins, 
200 tons. 


Bolts, 
31} tons, 


Rivets, 
75 tons, 


| Stanchions, Slating laths, 
00 tons, 175 tons, 


Girders, 
120 tons. 





d. 
3 64 
2 0 
4 0 
3 
4 


zw 


Steel and waste 
Girder yard 
Do. charges 
Extra do. 
Carriage 


orneat> 


0 


£ 
6 
1 
1 
0 
0 6 


1 


| SOD One 


| fee. tn 
| Hoo Oo Ore 


10 610 
ae He 
0 070 


Total f.o.b. .. 
Shipping charges 
Erection do. 


os 
on 


"ay ea: 3 e+e, | ae "ag F 
615 4 6 2610 0 
010 

07 

0 

0 i 6 


| 
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0M 6 
ee ae 912 0 7 4 
1 0 ] 

2 - 0 , on 
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i 
7 





Grand total... £1416 7 £13 13 10 


This is by the way. The custom in the works under 
consideration is to reckon 75 per cent. of the wages cost 
as representing the charge for all other expenses. Putting 
this down, the figures now stand :— 

Slating 
Laths. 
ad £> esd, 
613 4 for steel 
and waste, 
0 for girder 

yard. 

6 for working 
expenses, 


Girders. Stanchions. 
a. L'a. 
613 4 


15 0 


Principals. Purlins. 
£0.08. 2. as: 
613 4 613 4 613 4 


7 & <2 010 


Ei © -37S.3-: 6.7 

It is the rule, in this establishment, when work 
has to be prepared for shipment, that an item shall 
specially be put down to cover the extra cost of the 
painting, packing, and various other small matters 
invariably required for the oversea job, and that are not 
usually deemed necessary for home work. The usual 
requirements for the latter are always covered by the 
girder yard or other departmental charges; but as export 
work has to be specially attended to in this respect, 
an added charge becomes necessary. The _ speci- 
fication being carefully searched then, shows that two 
coats of paint are required, that “ the ends of all girders, 
stanchions, or other pieces shall have wooden blocks 
bolted thereto,” that “all bolts and loose rivets shall be 
packed in strong wooden cases having water-tight joints,” 
that “25 per cent. extra of all bolts and rivets necessary 
shall be provided,” that “three bar wrenches for each 
size of nut or bolt head shall also be included,” that “three 
complete sets of hand riveting tools, with six snaps for 
each sized head of rivet, shall be sent,” and that “six 
cloth tracings of the whole work, showing every part in 
detail and the erection marks, and also six photographs 
having a field of a not less size than that known as 
15in. by 12in., shall be provided and sent to an address 
to be hereafter given,’ and also that all cases, packages, 
or pieces shall be marked with certain indent numbers 
and hieroglyphies shown. 

The extra packing and bundling, &c., are set down at 
2s. per ton all round, the 25 per cent. extra of bolts and 
rivets added to the weights for these articles, the extra 
tools, tracings, photographs, &c., as another 1s.; and con- 
sequently 3s. per ton all round has to be added for these 
extraneous matters. 

The charge for delivery f.o.b. is purely one for the rail- 
way company, as that is the only carriage practically avail- 
able. An inquiry results in the information that the railway 
company would carry the goods to its depét and cart to the 
docks at an inclusive all-round rate of 14s. 6d. per ton. 
(The distance, by the way, between the works and the 
port is about 150 miles.) 
the laws of the Medes and Persians, this sum must 
perforce also go down, sind this gives us a total made up 
as follows of the costs f.o.b. :— 
Stanchions. ——s 

aths. 
as se: 
613 4 


Principals. Purlins. Girders, 


Ca; oo, d. 

6134 613 4 6 4 for steel 
and waste. 

0 for girder 

: yard. 

9 : j a. 6 for working 

expenses, 

0 B ¢ 3 3 Ofor extra 
charges. 

6 for carriage, 
&e, 


613 


0 2 0 0 10 


014 6 O14 014 0 14 





11 9 7 10 610 4 1322 SF S<€ 
An alternative price having to be given for delivery and 


cogitation. His firm does not care for such work. It 
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| estimated costs are not questioned by the former. 


As there can be no cavilling at 


| £13 £1219 0 £3011 


It is seldom that the general manager and the chief 
draughtsman think alike as to the final prices that should 
be sent in. The policy of the former is so to divide the 
work up that the latter, or, indeed, anyone else in the 
firm, except his confidential clerk, shall not know the 
profits the firm either expects to make or is making. 
Whilst occasionally discussing with the draughtsman the 
question of advisable profits to be put down, the latter 
never knows the real amounts sent in. In just the same 
way the costs and finance departments do their work only 
so far, never really seeing the end of their labours. 
Everything vital lies solely between the manager and 
his confidential man. It is seldom, indeed, that the 
One 
must demonstrate, if only for one’s own satisfaction, what 
a lot one does know about these sort of things; the only 
curious point about it being that any alteration made is 
always an increase. Sucha thing as over-estimated costs 
is never heard of. Now, the firm want this work badly ; 
it would exactly follow on and fit in with their present 
engagements. Knowing this, those engaged have been 
as careful and as moderate as they knew how, and are 
fervently praying that everything will not be spoiled 
between the manager and his man. In the present 
instance the former is not very busy when the sheets are 
laid before him, and, being conscious that he must get the 
work, and irritably aware that actually he cannot dispute 
that which he cannot himself do, or even alter it in any 
way with assurance, proceeds to deal carpingly with the 
items set down. Occasionally, but not very often, he 
sends for the drawings; but, being dimly aware that 
several times he has not exactly added to his lustre by 
his questions and comments thereon, he has grown rather 
chary of them. They are now set before him; but, 
waiving them on one side with the remark that he will 
examine them later, he asks why it is that the principals 
and slating laths are arranged under two different head- 
ings and are so diverse in costs? The answer does not 
satisfy him ; but, securing his retreat before it is too late, 
he hastily leaves the question of works or girder yard 
charges and criticises the items of carriage and shipping 
charges, finally declaring the £2 set down for erection 
charges to be absolutely inadequate, and proposing to 
place it at £3 per ton. He is also quite sure that the 
steel market is rising—his private information is to that 
effect, as he always says—and that the £6 13s. 4d. put 
down ought to be nearer £7 than any other figure. 
Finally the chief draughtsman leaves him in despair at 
his attitude, uncomfortably conscious that, as usual, all 
his labour and anxiety might have been spared if his 
results are to be so ruthlessly spoiled. 

Left to himself, the manager accepts the figures as 
they stand—if they are too low, they will serve to indicate 
to his directors the absolute incapacity of his staff—and 
hesitates whether to reckon 10, 15, or 20 per cent. as the 
profit to be added. He always varies these percentages 
according to the state of his contract sheets, they being 
the only anchor that he has. In the present instance he 
discards percentages altogether, and indicates to his clerk 
that the principals shall be reckoned at £13 per ton, 
purlins £11 15s., girders £13, stanchions £12, slating laths 
£10, rivets £11, and bolts £30, all f.o.b. As before inti- 
mated, he is always afraid of oversea work, and, thinking 
that he can secure at f.o.b., he puts up the erected prices 
so as to miss, and directs that they be reckoned at £4 per 
ton above the f.o.b rates. Duly figured out, the amounts 
come to £13,607 10s., delivered f.o.b., and £17,692 10s. 
erected on site, and these amounts are entered, the esti- 


A retan : | mate signed, sealed and sent in. 
erection in Malta causes the chief draughtsman much | 


Having traced the make up of this estimate right 
through all the items, it would now help us to brietly 
notice one or two others sent in, in competition against 
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NEW FORM OF TRAVELLING JIB CRANE 
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it; we shall by doing so be able to make fairer compari- 
sons and arrive at sounder deductions. For this purpose, 
then, we will take one other British firm and one foreign 
firm, and glance at the reasons influencing their prices. 

The British works are on the coast close to a port, and 
the rolling mills are in immediate vicinity. Otherwise 
they are of the calibre of the one we have just been con- 
sidering. Through the saving of carriage rates, and 
having the raw material at their door, the firm are able to 
put down their steel and waste at a much lower 
figure. Being contiguous to the rolling mills, they 
naturally always buy there, and have made a regular 
practice of planing or cutting ordinary rolled sections, 
whenever odd sections are demanded; the waste thus 
made not representing nearly such a loss to it as in the 
case of a firm further from the mills, who would have to 
lose the carriage on the waste, and also lose in the value 
of the-scrap, through carriage also. By making a regular 
practice of this, their men have got used to the work, and 
conversions from one section to another are easily and 
economically effected. Not, therefore, fearing delay on 
this score, they have only ‘to take into account the 
specification conditions and the testing clauses, and their 
net cost of material is set down as £6 7s. 6d. per ton. 
Their girder yard costs being reckoned on similar data to 
that already considered, are not very different, except 
that wages are higher, and soon the average they are com- 
pelled to reckon them at five shillings per ton more. As 
they always offer f.o.b. their port, with an alternative price 
for any other port required—to which they, of course, have 
water carriage—they do not need to include more than 
the ordinary dues and the cartage in the one case, 
amounting to 3s: 6d. per ton, and an extra of 7s. 6d. per 
ton in the other. It is, however, their practice to reckon 
their working expenses, or charges, at only 50 per cent. of 
their wages costs, and they thus score here over the inland 
firm. As a set-off they invariably add 20 per cent. as 
their expectant profit, and never vary from this. Shipping 
charges remain the same practically, but being situate on 
the coast board, they have no prejudice against oversea 
work, and are, in fact, thoroughly accustomed to it, and 
alive to the pull that this occasionally gives them over 
their other competitors. Consequently they try whenever 
possible to secure the work under erection conditions. 
Knowing then, in the present instance,:what would lie 
before them, the sum of 30s. per ton#is set down for 
erection, and in calculating their total” price the same 
profit percentage is put on. Their totals now work out as 
being £12,386 9s. 6d. f.o.b. their port, and £12,846 f.o.b., 
the required port, with £15,832 7s. erected on site, and 
this they send in. 

The foreign firm’s tender is made up as follows :—In 
considering their material prices they know nothing 
about odd sections or the waiting, neither do they 
care anything about either the chemical or mechanical 
tests named. They have their own mills and they offer 
their own product, knowing that if the quality is not, 
perhaps, quite. so good, yet there will be nothing like the 
difference that they can offer in prices. Besides, none of 
their rolled sections are precisely the same as the English 
drawings call for, though they can generally match them 
closely. But as for troubling about odd sections—all that 
they will do in these cases, as in all the others, is to 
substitute their nearest section. In addition, they will 
not be worried by doubts about inspection. The material 
is for export ; they are keen on invading new markets and 
attracting work, and are prepared to cut to the finest point 
tosecurean order. Their material they put down—in our 
equivalents—at £5 1s. 6d. per ton, including all waste. 

Their system of estimating (which, by the way, is 
different from ours, in that it is throughout under the 
direction of a skilled engineer educated also in com- 
mercial matters) provides them with very different data 
on which to base their estimated costs. The methods of 
costing are reduced to a science; and the system of 
reducing to averages to a fine art. Although no two jobs 
may or can be precisely alike, yet data has been gradually 
secured that shall by expert manipulation be applicable 
to all the various points and details of such ordinary 
engineering work as this under consideration. In this 
country of ours a man generally looks at the drawings of 
a job, considers a little, and then mentally consigning 
it to one of two or three categories that he is accustomed 
to deal in, roughs out that with an ordinary specification it 
is worth 30s., or 35s., or 40s. per ton, as the case may be, 
and then adds something for difficult specifications. The 
sum he thus names biases and influences his mind all 
through his consideration of the job, however careful he 
may be wishful of being; and he has no authoritative data 
with which to either correct or upset it. Not so with our 
foreign competitor. He, like every other man, will just 
as rapidly mentally sum up his job; but this summation has 
to undergo the strict test of carefully-applied past results, 
and of figures proved by use—of strict analysis and gradual 
building up of minute amounts until a total is reached. 

There is also cheaper labour in his favoyr, and this all 
helps to keep his shop costs low, and sites him figures 
for wages 25 per cent. below those of his inland English 
competitor. His working expenses are also on a very 
different basis, and instead of one unvarying percentage, 
a carefully graduated scale is applied specially to suit 
each job in hand. 

His carriage charges—although he is further from a 
port than any English works—are yet much lower than is 
known in this country, and he is granted a special rate 
so as to enable him to compete even more favourably. 
As the result he puts down his price delivered f.o.b. his 
nearest port as being £10,139 10s., and for erection 
abroad, which he particularly desires, he offers at £11,925. 
His shipment charges are hardly half that of his English 
competitor; he can often name his own price for his 
oversea carriage. True, he does not expect to pa7 
extraordinary dividends on the work if he gets it. At the 
same time, he will make a profit, and not a loss, and he 
is sufliciently enterprising to know that his first business 
is to make his markets, and then exploitation can be 
safely left to take care of itself. 7 





We have now three separate estimates before us—tho 
highest and lowest British, and the lowest foreign, and 
they stand thus :— 

: Erected on site, 
’ a ae 
17,692 10 0 


Delivered f.o.b. 
s. d. 

Highest British 13,607 10 0 

Lowest British 2,386 9 6 15,832 7 0 

Lowest foreign 10,139 10 0 11,925 0 0 

The lowest foreign is thus less than the lowest British, 

with erection abroad thrown in. Who can wonder at our 

markets leaving us? 

Yet, looking at these figures as they stand—and they are 
thoroughly typical figures, not merely imaginary in any 
sense—and without a technical knowledge as to the 
methods and reasons for their make up, or of the quality 
of the goods offered, is it to be wondered at that the 
ordinary journalist or his dearly loved “ man-in-the- 
street’ should declare that the British manufacturer is a 
sluggard, and pronounée on the decay of British trade ? 
There seems absolutely on the face of it no sufficiently 
valid reason for such wide differences in figures, and it 
looks to the bystander as though all the alarmist notes 
that have recently been sounded had after all a very 
solid foundation in fact. Even the professional man, the 


consulting engineer, has no explanation to offer; he is, | 


or professes to be, as much in the dark as anyone. 


A careful perusal of what has already been written | 
The | 


will give the key to the solution in large measure. 
costs have been detailed throughout in as typical a 
manner as possible in order to demonstrate the many, 
points to be taken into consideration when framing even 


a very ordinary estimate, and to emphasise in a clear | 


manner the bearing every little condition imposed has on 
prices. There is no getting away from the central fact that 
every firm in business is there for the sake of what it can 
make, and that outside money-making there exists. no 
reason for its existence. With the job we have been 
considering both British firms did their best with prices 
according to their lights, and put on what cannot be 
considered under any circumstances an extraordinary 
amount for anticipated profit. 
fullest advantage of every point in its favour, took care 
it should not lose on the transaction, and then sank all 


but a moderate profit in an endeavour to get business. | 


And yet, considered abstractly, these last two sentences 


cannot, and do not, adequately explain the great differ- 


ence in the amounts sent in. By these statements it 
would seem that the only real divergence between the 


British and foreign tenders was one of profits pure and | 


simple. But the actual difference is more than three 
times the whole profit that the former looked forward to 
making. A closer analysis and consideration is evidently 
necessary. 








THE VENTILATION OF SOME CON- 
TINENTAL TUNNELS. 
No, I. 

THE installation for the artificial ventilation of the 
Mont Cenis Tunnel, on the Saccardo system, has only 
been recently completed, and as this method of 
ventilating tunnels has proved to be the most satis- 
factory yet in use, the following account of some 
notable installations will give our readers a general idea of 
what has been done on the Continent in this direction. 
The purely mechanical and everyday working details will 
be particularised without entering into theory with the 
use of mathematical formule. 

The various applications of the Saccardo system have 
been the :— 

Pratolino Tunnel (experimental) between Florence and 
Faenza,. Adriatic lines, August, 1891. 
Pracchia Tunnel (Apennines), 

Mediterranean lines, 1894. 

St. Gothard Tunnel (Lepontine Alps), Gotthardbahn, 
March, 1899. 

Busalla Tuanel (Ligurian Apennines), Genova to Novi, 
Mediterranean lines, 1899. 


Genova to Novi, 


Ronco Tunnel (Ligurian Apennines), Genova to Novi, | 


Mediterranean lines, 1900. 

Pracchia, Piteccio, Signorino (Apennines), Florence to 
Bologna, new installation, November, 1901. 

Sella Tunnel (Ligurian Apennines), Savono to Bra, 
Mediterranean lines. 

Albespeyres Tunnel, 
P.L.M. lines, 1901. 

Mont Cenis (Grajan Alps), Italian Mediterranean lines, 
1904. 

There are also adaptations of this system in the United 
States, for the Elkhorn Tunnel, on the Norfolk and 
Western R.R., and for the Big Bend Tunnel on the 
Chesapeake and Ohio R.R. 

Although it was not the earliest to be so provided, we 
propose to deal with the St. Gothard Tunnel first on 
account of its importance. We shall then proceed with 
a description of others, such as the sub-Apennine tunnels of 
Pracchia and Piteccio, on the Adriatic railways system, 
the Busalla and Ronco tunnels of the Mediterranean 
lines, near Genova, and we shall conclude with the latest 
installation of all—that is, at the Frejus or Italian end of 
the Mont Cenis Tunnel. 

The Simplon Tunnel has, in consequence of its special 
advantage of twin passages, a different system of ventila- 
tion, and we have already described this in our account of 


Nimes to Clermont Ferrand 


that tunnel which appeared in our issue of January 16th, | 


1903. The Simplon, the St. Gothard, and the Mont Cenis 
all have their fans worked by water power, the first two 
being coupled direct to the turbines, but the Mont Cenis 
is worked by water power indirectly, the force developed 
being transmitted to the ventilator station through the 
medium of electric current, while all the rest of the 
installations are operated by steam power direct. 


Before entering into the mechanical details of the St. | 


Gothard installation, some mention of the reasons which 
led to the forced ventilation of this tunnel may also serve 
to explain the almost similar experiences which were met 
with in the other tunnels cited previous to their equip- 


ment with ventilating plants. Each one has its own 
chequered history, but the story of the St. Gothard, 
revealing as it does the principal troubles met with in its 
natural ventilation, wil! suttice for them all. The 
insufficiency of air was felt so early in the St. Gothard 
Tunnel that even while it was being bored some very 
carefully drawn-up projects for artificial ventilation, were 
made by the contractors themselves, and also by the 
railway company, although all without arriving at any. 
thing sufficiently definite to commence work on. The 
directing engineer, Herr Gerwig, so far back as 1875, 
expressed his opinion in a report that although the St, 
Gothard had at that time less need of artificial ventilation 
than the Mont Cenis, it would be prudent, even if a form 
of traction unaccompanied by smoke were eventually 
adopted, not to leave such a long tunnel without a means 
of supplementing its natural air current, and therefore it 
would, he thought, be advisable to retain, for ventilation 
in daily work, a part of the hydraulic plant installed by 
the tunnel contractors. Later on, in 1879, the chief 
engineer, Herr Bredel, expressed a similar opinion to the 
railway directors. His plan was to lay throughout the 





The foreign firm took the | 


| as follows:— - 


| whole length of the tunnel two pipe-lines—one for spring 
water and the other for air—the last to be equal to 
delivering, by compression, 100,000 cubic metres of pur: 
air per twenty-four hours. Again, two years later—May, 
1881—the same engineer stated that in the event 1 
employing forced ventilation it would suffice to displace 
the air at a speed of two metres per second, which would 
renew the whole of the air in the tunnel within the space 
| of two hours and five minutes, and such a result would 
be entirely satisfactory. 

Finally, after the meeting of the two headings, the 
enlargement of thé tunnel to full section, the dressing-u) 
|of all the walls and removal of the timberings, it was 
| found that the natural air current was sufficient, and this 

continued to be the case even after the trains had com- 

menced to run. In fact, the difference of the air pressux 
| prevailing at the opposite extremities of the tunnel 
| caused such a decided draught throughout its length that 
even in the course of 1881 a report was issued saying 
| that the need for artificial ventilation was no longer felt, 
| while a year and a half after the tunnel had been opened 
to traffic the locomotive superintendent, reported that 
artificial ventilation would be supertluous. 

Between the years 1883 and 1889 daily observations 
| were recorded of all the notable variations in air pressures 
and temperatures along the length of the tunnel, supple- 
mented by notes upon the air currents and upon the 
prevalence of smoke and gases. The. chief engineer, 
| Herr Bechtle, compiled these observations in a report, 
| dated March 1889, in which he expressed the opinion that 

there existed at all times a natural air current such that, 
although the tunnel employés and trainmen were cer- 
| tainly more or less affected by the smoke, the stagnant 
| impurities of the air did not prevent them from working. 
He advised, however, that for the alleviation of existing 
| conditions, track inspection, &c., should only be carried 
| out during the night, when, as only two expresses passed 
through, the air was more supportable. At. that 
time, in 1888, the daily traffic amounted to forty-two 
trains—sixteen expresses, eight slow, eight regular goods 
and ten optional goods. During the night there were 
intervals of cessation of service amounting to eight hours 
lin all. From the time of that report early in 1889, the 
tunnel observations were suspended, it being confidently 
| expected that the natural air ventilation would suffice for 
the future. As a matter of fact, so far from that, the 
growth in the traffic tended continually to render it 
inadequate. 

In the summer of 1890 the service of goods trains was 
augmented by two optional night trains, running, for the 
first time, between the hours of 9 p.m. and6am. In 
the winter of 1892-93 this was still further increased to 
three trains, and in the winter of 1893-94 to nine, which 
| augmentation of night trains soon exercised a very harni- 
ful influence upon the carrying on of maintenance work 
inside the tunnel, so the first remedy sought for was to 
ensure a more perfect combustion of the fuel in locomo- 
| tive fire-boxes, to which end very rigorous instructions 
were given tothe enginemen ; but, notwithstanding these 
efforts, the accumulations of dense smoke went on and 
caused more and more interruptions. to permanent-way 
repairs, so much so that for the most urgent work a 
suitable opportunity had to be awaited when there was 
a strong current of air through the tunnel, and, further- 
more, the service of optional goods trains had to be sus- 
pended for several nights in succession. 

This unsatisfactory condition of the tunnel air continued 
for three years longer, until the summer of 1897, when 
sixty-one trains passed through the tunnel daily—ten 
expresses, eight slow, sixteen regular goods, and up to 
twenty-seven optional goods—while the permanent-way 
staff carried on its work under ever-increasing difficulties. 
From the middle of September up to the end of the year 
of 1897 the atmospheric pressure at both ends of the 
tunnel was so nearly alike that the smoke from the loco- 
motives simply lodged in ‘the tunnel without the 
possibility of its escaping by either mouth, the natural 
current of air being either nil or very feeble, and with 
alternations of short duration first in one direction and 
then in the other. This abnormal state of things, con- 
tinuing for a length of time beyond what had ever been 
observed before, became not only injurious to the plate- 
layers, but also to the line inspectors, and the result was 
that the number of trains had to be reduced until the 
tunnel air was rendered just tolerable. When the goods 
services had been stopped during six nights per week for 
some time the atmospheric pressures at the tunnel ends 
chanced to vary, and the tunnel once more became so 
free of smoke that work was again carried on normally. 
But as this standing impediment to the normal develop- 
ment of traffic represented a very serious annual loss, the 
problem which then faced the engineers may be defined 





The St. Gothard Tunnel, considering its great length, 
no longer compared favourably with many other tunnels 
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for satisfactory aération excepting when its traffic was 
kept below an average, and when protracted intervals 
were allotted between the train times to allow of 
permanent-way maintenance, or else when the speed of 
the trains:was so reduced as not to necessitate an extra 
special surveillance as to the absolute excellence of the 


track—a feature of great consequence with the St. | 


Gothard Railway, the permanent-way and structural 
works of which are maintained with a care common to 
few European railways. With the service of night goods 
trainsand the reduction of their number there was an exces- 
sive increase in the expenses of maintenance or otherwise. 
When a very heavy traffic coincided with an equilibrium 
of atmospheric pressures at both ends of the tunnel, it 
necessitated ‘the breaking completely off of all inside 
works, in addition to endangering the health of the line- 


men. The trainmen also were inconvenienced by the 


fumes, although their suffocation never went to the stage | 


of syncope, as had often happened before—and has done 
since—in tunnels of very much shorier length, but con- 
structed on steeper gradients, wherein doubling and 
trebling of the locomotives are necessary. Such tunnels, 
although often cleansed of much of their deleterious 
fumes through the action of trains descending by 


the force of gravity alone, are very densely charged | 


by the gases of ascending trains. On the contrary, 
the air in the St. Gothard Tunnel was never vitiated 
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for using liquid fuel as a solution of the difficulty. With a 
heavy traffic, and an equilibrium of the air pressures at 
both extremities of the tunnel persisting for some time, 
| the noxious gases due to the combustion of petroleum, 
| benzine, &c, together with the heat, and also the vapour 
| from the locomotives still remaining unabsorbed, the 
chance of improving the conditions by the use of oil was 
considered to be very slight. 

Other means proposed for mitigating the impurities of 
the tunnel air, and for rendering it more supportable, 
consisted of appliances more particularly intended for the 
| use of the employés—such as reservoirs of compressed 
| air and oxygen installed on the locomotives, or else in the 
| tunnel manholes; the introduction of compressed air by 
| pipes laid on from the tunnel portals up to the manholes 
and tunnel chambers; the injection of fresh, cooling water, 
or else of high-pressure water discharged from sprays; 
the use of a car fitted with a shield or “ piston ” sliding in 
a groove fixed to the sleepers in such a way that the 
stagnant air of the tunnel was rapidly and completely 
evacuated. 

Yet another scheme was to use the air-compressors 
which had formerly served for the tunnel-boring machines, 
| for the air locomotives, and for the works ventilation, and 
by means of which it would be possible to send a large 
volume of air into the tunnel; but this, again, had to be 
rejected, from the fact that the piping for the air would, 





Before that period the Saccardo system of forced 


ventilation had been employed with fair success in the 
Apennine Tunnel, near Pracchia, upon the main line— 
Milano to Rome—of the Italian Adriatic Railways, and 
although it had not, in the installation as then existing, 
proved itself perfect in every point, it was, nevertheless, 
considered by the directors of the St. Gothard Company 
that it might very possibly answer the exigencies of- their 
tunnel, and the installation of the necessary plant was 
finally decided upon in April, 1898. 





TRAVELLING INVERTED PILLAR CRANE. 


WE illustrate herewith a new form of overhead travelling 
jib crane which possesses a number of interesting points. 
Two of these cranes, which are the invention of and are 
manufactured by Mr. J. Matthews, of Northumberland- 
street, Liverpool, have been at work now for over a year in 
the new foundry of Messrs. Ashmore, Benson, Pease and Co., 
of Stockton-on-Tees. We are informed that they have 
proved entirely reliable and satisfactory in all ways. The 
idea kept in view when designing these cranes was that the 
| whole of the floor space in a workshop should be available for 
| work without obstruction from the cranes, while at the same 
| time the cranes themselves should be able to cover every 
' square yard of floor space with their hooks. The cranes in 














Fig. 1—-CRANES AT WORK IN A FOUNDRY 


throughout its whole length by reason of its fairly 
level course, “and also by the high speed of the 
trains passing through it; Every possible means 
had now ,to. be considered to prevent the loss of 
traffic, such as was caused by the enforced diminution of 
trains from the beginning of 1898, the object to be kept 
in view being the prevention or removal of the aceumu- 
lation of damp sulphurous air in the tunnel. 

First of all, the best means indicated was to employ a 
system of traction emitting neither smoke nor steam 
that is to say, compressed air motors—-or else stationary 
plants outside the tunnel of any of the three universal 
forms of motive-power—water, steam, or gas—the energy 
so developed to be transmitted by the intermediary of 
electric current. The objections, however, to air locomo- 
tives, as also to stationary power development, were very 
great. Independently of the fact that any such excep- 
tional means of traction upon a small portion of line only 
10 miles in length meant a change of locomotives, in- 
curring thereby a serious loss of time, the use of the 
alternative methods of propulsion cited was, in the 
opinion of the engineers of the St. Gothard, not sufti- 
ciently practical to meet the all-round traffic require- 
ments of that. line, nor was it likely that any such 
systems held out a prospect of practically solving the 
problem in the near future. 

Another means for improving the air which was con- 
sidered was the use of smoke-consuming apparatuses, 
as also the use of fuels giving off less smoke ; but although 
the tests of the first-named appliances had been made 
upon the St. Gothard line quite as frequently as else- 
where, the results were never of a nature to recommend 
their adoption for the present powerful locomotives of 
that line, Concerning the possibilities of fuels producing 
less smoke, the engineers of the Gotthardbahn were 
guided by the experiences of other mountain lines using 
petroleum residues. The Arlberg Railway Company had 
already carried out very complete tests with liquid fuel 

namely, from the year 1884, when its line was opened 
up, until 1886. During this period all the locomotives on 
this line which had to pass through the long tunnel! were 
fitted with apparatus for burning petroleum. - The system 
employed was the Holden, and the official reports attested 
to its satisfactory results, as concerned the tunnel air; 
but as there were yet other sides of the problem which 
had not even been adequately solved, more experience 
was deemed necessary in order to improve further upon 
existing conditions.- As regarded the adoption of petro- 
leum fuel for the St. Gothard line, an investigation made 
as to the cost of installations, and other points concerning 
its chance of answering the special requirements of the 
traffic, &c., resulted in the total abandonment of the project 


to have a sufficient area, be too large to be got into the 
clearance spaces in the tunnel. 

The great depth of the tunnel below the mountain 
eliminated all projects for ventilating shafts. The only 


subject that remained to be considered was whether | 


forced, or otherwise mechanical, ventilation would settle 
the difficulty. 

The various propositions. trials and experiences then 
made under this latter head comprised, principally, the 
closing up of one end of the tunnel by a curtain, which 
was only raised in due time for the passage of trains, and 
near to which end of the tunnel the ventilating air was 
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Fig. 3—-REVOLVING CURRENT COLLECTOR 


driven in under compression; while another means 
planned was to exhaust the tunnel air through a number 
of openings arranged in a large conduit laid along the 
whole length of the tunnel, but this last failed from the 
previously stated reason of insufficient space for the 


conduit inside the tunnel. At that time the arrangement | 
of curtains mentioned for blocking the portals of the | 
tunnel was found impracticable at times when the trains | 


succeeded each other within short intervals—for the St. 
Gothard is not a single-track twin tunnel as is the 
Simplon. 





Fiz. 2—CRANE UNDER TEST 


| question appear to fulfil both these requirements admirably, 
| and we understand that the designs were submitted to and 
approved by Mr. H. A. Humphreys, the consulting engineer 
to Messrs. Ashmore, Benson, Pease and Co., before construc- 
tion was commenced. 

An examination of the drawings on page 57 and Figs. 1 and 
2 will show that the crane consists of an overhead travelling 
carriage running on rails, and of a pillar carrying a jib which 
can revolve round it, the whole being suspended well above 
| the floor level. The carriage is made up of angle irons and 

girders. A motor mounted on the carriage drives a shaft by 

means of a pinion and toothed wheel. The shaft has keyed 
| upon it at each end a mitre wheel, which gears with mitre 
| wheels on two cross shafts. Each cross shaft carries a pinion 
at each end, each of which gears into a toothed wheel on the 
main travelling wheels—in the case of one shaft, through a 
further toothed wheel, so as to keep the direction of revolu- 
tion the same in all four wheels. All the four running 
wheels, therefore, are driven. 

The crane proper is made up of a hollow, cast iron pillar, 
the upper end of which fits into a bearing in the crane. The 
top of the pillar carries a toothed wheel by which the crane 
with its jib arerevolved. Underneath this wheel is a conical, 
horizontally-placed bearing ring, and a corresponding ring is 
fixed on the top of the carriage above the bearing of the 
pillar. Between these two conical bearing surfaces or roller 
paths are a set of rollers mounted between two hoops or rings, 
and it is these rollers and roller paths which support the 
weight of the cranes, and allow it to turn freely. The 
mechanism for turning consists of a motor mounted on the 
carriage and driving a toothed wheel by means of a pinion. 
On the same shaft as the toothed wheel is a small bevel wheel, 
which gears with a larger bevel wheel with its shaft placed 
vertically. The upper end of this shaft is provided with 
a pinion, which gears with the toothed wheel already 
mentioned as being fixed to the crane pillar. 

The jib is made up of steel strip and angle irons, and is 
cross braced. The lower ends of the jib are secured to the 
foot of the pillar, while the outer end is tied by rods toa 
point in the pillar just underneath the carriage. The driving 
mechanism is mounted on a pair of brackets fixed’ to the 
pillar and the jib, and consists of a motor driving a drum by 
means of worm gearing. The worm or motor shaft is ‘con- 
trolled by a band brake so as to ensure a gradual starting up, 
this being found necessary so as to avoid jerking the articles 
lifted—such as a mould box cover containing sand. At that 
side of the pillar which is directly opposite to the jib is a cast- 
ing, which is stayed to the base of the pillar by two posts. 
On the casting is arranged a block having four conical 
rollers mounted in it. These rollers work on an inverted 
conical roller path, bolted to the underside of the carriage, 
and take the back thrust of the jib and load. The block 
carrying the rollers may be set up and adjusted by means of 
screws. 

Current is brought to the three motors of the machine 
through the rubbing device shown in Fig. 3, and can be 
picked up by slippers from overhead wires as the crane 
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carriage is moved along. The rubbing device consists of 
a set of ring conductors separated by insulated pieces, the 
whole being clamped together and fixed above the top of the 
crane pillar. To each ring conductor is taken a lead from 
one or other of the collecting slippers, so that one half of the 
ring conductors is positive, while the other half is negative. 
Special slipping sheaves—as shown in Fig. 3—embrace 
these rubbing rings, and are prevented from touching one 
another by the shape of the rings and the insulating material. 
In turn, leads are run from the sheaves to the various motors, 
controllers, &c., the sheaves, of course, revolving with the 
crane, while the conductor rings remain stationary. The 
crane is manipulated from a platform attached to the lower 
ends of the jib and pillar. The various controlling handles 
are so arranged that the craneman always has his work 
immediately in front of him. 

The general arrangements of these cranes are so well shown 
in the engravings that any further description is unnecessary. 
We may say, however, that the controllers, of which there 
are three to each crane, are of the type used in street tram 
cars ; that there is a main switch by which all current from 
the crane can be cut off; and that there are three series 
wound enclosed type motors, made by Bruce, Peebles and Co., 
that for hoisting being of 6 brake horse-power, working at 
600 revolutions, and 220 volts, and those for the swivelling and 
travelling being both of three horse-power, and working at 
800 revolutions and 220 volts. The maximum speeds with 
full load are as follows :—Lift, 25ft.; travelling, 200ft.; and 
swivelling, 4 revolutions, or 145ft. per minute in each case. 
There are three grades of resistance, and hence three speeds 
in either direction. The three movements can all be carried 
out at the same time. 

The makers, who are also the designers, claim that these 
cranes will supply a want in workshops, warehouses, and the 
like, where what is required is a crane that will command 
the whole of the floor space within its longitudinal rails or 
runway, and, on the other side, a considerable space beyond, 
without being of itself or causing any obstruction. They 
point out that when fixed in lean-to bays of large buildings, 
this type of crane will not only control its own floor, but 
project into the main_portion of the building—say as far as 
the hook limit of the main travelling crane. This is exactly 
what the two cranes we, have_just described are doing, they 
being fixed in a lean-to building built on to the main foundry 
in which they are at work. 





THE ROYAL COMMISSION ON SEWAGE 
DISPOSAL. 


A Fourra Interim Report has just been issued by the 
Royal Commission on "Sewage Disposal. It does not in 
any way deal with the .treatment of sewage, but is con- 
cerned simply with the “pollution of tidal waters with 
special reference to the’contamination of shell fish.” 

This, of course, comes well within the terms of 
reference to the Commission, and it is doubtless an 
important matter. It is, however, open to doubt whether 
the Commission were.aeting properly in wandering off 
into what is nothing but a side issue, while the main 


matter of the disposal of sewageis crying out for 
an official pronouncement as it has been ever since 


May, 1898— over ‘ive and a-half years ago — 
when the" Commissigners were first appointed. No 
doubt the reply in this case will be, that seeing that 
there have been serious outbreaks of typhoid fever which 
have been attributed to contaminated oysters, it was a 
subject calling for immediate consideration. There is, 
of course, something in this, but it certainly would seem 
that the Commissioners were seeking alleys and by-ways 
with the object of delaying and indefinitely prolonging a 
decisive report on the main question in the reference. Be 
this as it may, the facts remain that the report proper has 
not been made, and that four interim reports have left us 
as nearly as possiblé in statu quo. The present report 
begins by reciting the present state of the laws regarding 
the pollution of tidal waters. It will not be necessary 
for us to go into these. They are summed up by the 
Commission in the following words: “Generally speak- 
ing, therefore, it mry be said that the Statute Law 
does not prohibit the discharge of polluting liquids into 
tidal waters.’ The Commission find that sewage and 
trade effluents from towns on tidal rivers and on the coast 
are usually discharged in an unpurified condition into 
tidal waters, and their “investigations have been 
directed towards ascertaining whether this is a proper 
method of disposing of such matters, and if not, in what 
circumstances such discharge is productive of injury, 
what is the nature and extent of the injury, and what 
remedies are practicable and available.” At an early 
stage in the report the Commissioners state that they are 
satisfied that injuries to health and to fisheries may be 
caused by the_discharge of unpurified sewage into tidal 
waters, and that some alteration in the law is required, 
especially in those places where shell-fish are laid. 
There are, it is added, other evils, however, which must 
be guarded against. Among these may be mentioned 
offensive putrefaction, reduction of oxygen to such a point 
as to render the water incapable of supporting fish life, 
destruction of fish by poisons or the clogging of their gills 
by suspended matters, washing up of feecal matter on the 
shore, formation of sludge banks, and objectionable con- 
tamination of bathing places. 

The Commissioners have no doubt that shell-fish which 
have become contaminated by sewage may convey enteric 
fever and other illness to human beings if eaten, either 
raw or in an imperfectly cooked condition. They do not. 
however, see their way to saying what numbers of enteric 
cases throughout the country are attributable to the con- 
sumption of shell-fish. In their opinion, however, the 
evil is sufficiently grave’ to demand a remedy. The 
Government have already recognised this. A Bill on the 
subject was introduced in 1899, but abandoned. It has 
been suggested that the evils would be removed if the 
law were altered so as to require that all sewage should 
be purified before its discharge into tidal waters. The 
Commissioners do not consider that any such sweeping 
alteration of the law could be justified ; moreover, they 
ptate, and with a very large amount of truth, that there is 





no form of treatment at present in practical use on a 
large scale which can be relied upon to remove the whole 
of the noxious bacteria from a sewage effluent. 

The solution of the question offered by the Commission 
is the placing of tidal waters under the jurisdiction of 


some competent authority, and giving that authority large | 
powers, so that it could prevent the taking of shell-fish | 


for human consumption from any position in which 
they are liable to dangerous contamination, so that it 


might “ enforce restrictions as regards pollution, and as | 
regards waters, foreshores, pits, ponds, beds, and layings | 
in which shell-fish are stored, as and when required.” It is | UPO? her. 


suggested that Rivers Boards and a central authority—as 
mentioned in Interim Report No. 3—should carry out this 
work. 

The report then goes on to deal with the nature of 
the controlling machinery, the procedure to be adopted 
by the controlling authority, and to discuss the questions 
as to what foreshores, waters, beds, layings, or ponds 
should be closed. We do not propose to go into these 
sections of the report in detail. Then follow some 
interesting findings as regards bacteriology as applied to 
the examination of sea water and shell-fish. One of the 
experts who were examined during the inquiry had taken 
it as his starting point that the normal oyster does not 
harbour within its shell or within its body the bacillus 
coli communis, or other B. coli closely allied to it. 
Other authorities were, however, of the opinion 
that certainly cockles, and possibly also oysters, obtained 
from sources. far removed from any ascertainable 
source of pollution, might contain B. coli, One 
had examined over one thousand oysters from a 
large number of layings, some of the oysters being taken 
from the purest waters in which oysters are grown or 
fattened in this country, and others from layings obviously 
liable to pollution. Nearly all these oysters contained 


bacilli colt communis, or other B. coli closely allied to it. | 


On the other hand, the results regarding deep-sea oysters 
were not quite conclusive, but they pointed to the con- 
clusion that not only typical B. coli, but even coli-like 





microbes are absent from them. The Commission, there- 


fore, come to the conclusion that, having regard to the | 


results of their examination of oysters, they doubt if, 
in judging whether shell-fish are fit for human con- 
sumption or not, much weight can be attached to a 
mere statement that im a certain proportion of oysters 
of a batch the presence of * bacillus coli communis or 
other B. coli closely allied to it” was noted. They are not 
without hope, however, that further inquiries may show 
that a quantitative test by aid of these or other micro- 
organisms may prove of considerable value. The examina- 
tion of the large number of oysters just mentioned 
was carried out on such'a quantitative principle. It was 





found that, in oysters taken from various lavings, the 
number of B, coli or coli-like microbes varied in an 
oyster from 10 to 10,000. The volume of a native | 
oyster, it may be added, varies between 10 and 15} 
cubic centimetres. It is worthy of remark that 
the contents of the stomach of an oyster was 
found to contain a greater number of #B. coli or 
coli-like microbes than was the liquor in the shell. 
As a rule it was found that oysters stored in pure 
water contained a very much smaller number of B. coli 
or coli-like microbes than were found in oysters stored in 
polluted water. The experiments of the Commission 
have not been carried far enough to enable it to be said 
what number of B. coli or coli-like microbes per cubic 
centimetre might be accepted aus a normal average for 
oysters grown in good waters, nor whether it would be 
possible to lay down a standard which would justify 
condemnation. They, however, see no justification for 
wholesale condemnation on the ground of the mere presence 
of B. coli or coli microbes in an _ oyster. A 
peculiar fact is that, generally speaking, the water in 
which the oysters were immersed was distinctly purer, 
judged from this standpoint, than the oysters themselves. 
Oysters, indeed, would seem, as it were, to collect and 
retain these organisms within their shells. The water, 
however, varied very considerably in purity in different 
places and at different times. Samples taken off the 
coast of Scotland within sight of land, but far removed 
from all sewage contamination, showed neither the 
B. enteritidis sporogens nor any coli-like microbes of any 
kind. Altogether the Commission are by no means of 
opinion that bacteriology pure and simple is an absolutely 
sure test of the purity and safeness of oysters. 

The report concludes with notes on foreign shell fish, 
on the relaying of shell fish, and on other dangers which 
may arise from the discharge of crude sewage or of trade 
effluents into tidal waters. ; 





THERE are indications of the occurrence of petroleum 
in many parts of Canada, but it is only in Ontario that it has been 
produced in commercial! quantities, and there almost entirely in 
the counties of Kent and Lambton. The principal pools are 
situated in the latter county, and are known as the Petrolea and 
the Oil Spring fields. The former covers an area of about 26 square 
miles. Petroleum is found at depths of from 460ft. to 480ft. and 
370ft. to 400ft. respectively in the two fields. The number of 
wells at present is said to be between 10,000 and 11,000. 


Tue Russian official journal, Torgovo-Prom. Gazeta, 
says that by order of the. Minis¥er of Ways of Communication a 
commission has been appointed to draw up proposals with a view 
to meeting the ever-pressing want Of adequate road communica- 
tion in European Russia. It is estimated that there are in Russia 
only 2-72 kiloms. of artificial roads to every 10,000 units of the 
population, while in France the proportion is 1444 kiloms., in 
England 61-20 kiloms., in Austria 28-20 kiloms., and in Prussia 
27-80 kiloms.. Even Hungary, which is well known to be a poor 
country in roads, possesses eight times as much road accommoda- 
tion as does Russia, To make the matter worse for Russia such 
roads as are to be found are in a deplorable condition, According 
to a provisional estimate made by the Minister of Finance the 
length of country reads thus to be built amounts to 133,350 miles, 
and the cost of making the needed roads would be £176,000,000, 
or about £1320 per mile. However, the carrying out of this 


| boast—if completed 





project is to be spread over the space of twenty-tive years. 


‘Jan. 15, 1904 
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LITERATURE. 

Taschenbuch der Kriegsflotten. 1904. Edited by B. Wryup 

Kapitanleutnant (retired). Munich: J. F. Lehman. ’ 
Tue 1904 Taschenbuch closely resembles its predecessors, 
and changes are few. Its chief value is, of course, as 
record of the German fleet. Two new battleships appear, 
“N” and “M.”.“M” is the ship spoken of as the 
Lotherengein of the Braunschweig class. Accotding to 
the Taschenbuch this name has not yet been bestowed 
“N” is the first ship of a new class, but doey 
not differ save in minute details from the Braunschweig, 
Her displacement, armament, and dimensions are identi. 
cal, and the only difference is that she has storage for 
50 tons more excess coal, and Jin. armour on all the 
secondary guns, where the Braunschweig has but 6in. on 
some. The barbette armour appears to be reduced from 
llin. to 10in. Two new ships, “O”" and “P,” are noted 
“to be laid down in 1904." The reconstruction of the 
Brandenburgs now appears as a very moderate affair, 
All that will be done is the adding of two extra 4in. gung, 
submerged tubes, reserve bunkers, and improved venti- 
lation. They are not, it appears, going to lose the amid. 
ship big guns or their old cylindrical boilers. 

In cruisers the Ersatz Deutschland appears bracketed 
with the Roon and one new cruiser of. higher .speed “ to 
be laid down in 1904.” Of this cruiser no details appear, 
Of smaller cruisers, the 3000-ton improved Gazelles of 
22 knots now number five, three (Berlin, Hamburg, 
Bremen) launched, two building. Three more are to be 
laid down in 1904. Germany has now thirteen of these 
fast little cruisers afloat. 

One division of torpedo boats will be built in 1904. No 
plans of the Roon and Berlin are given—an unfortunate 
omission. There is little of much interest at the moment 
in other navies. It is said that the new French cruiser of 
13,650 tons will carry four 9°4in.’s and twelve 6° 4in.’s, but 
she is some way yet from being laid down. Instinctively 
one turns to Japan and Russia. Japan is given three battle- 
ships projected of 18,000 tons, three armoured cruisers of 
11,000 tons, and two * A” and“ B” of 5000, A 8000-ton 
cruiser, Otawa, is noted as building. ‘ 

Russia is reported to have two 16,680 ton ships, 
Emperor Paul and Andrew Perwoswanni, building in the 
Baltic, and two of 12,700—Sslatust and- Jewstati—which 
we call John Zlatoust and Efstati in the Black Sea. In 
cruisers, two of the Oleg class are down as building in 
the Baltic, and two more in the Black Sea, in addition to 
the named ones. No armoured cruisers appear. Pro- 
bably these data are to be accepted with reserve, or as of 
doubtful accuracy. We note the statement that the 
Jemtchug, of the Novik class, has Belleville boilers. 
which we rather doubt. Our impression is that she 
has Thornyeroft’s. On the other hand, no mention 
is made of the fact that the Tchesma and a host of othe: 
old ships have lately received Believilles in place of their 
old cylindrical boilers. Russia is at present engaged in a 


| wholesale replacement on these lines. 


The new Swedish ship Osear II. is not credited with 
the Yarrow boilers that have been appropriated for her. 
The Turkish Abdul Hamid is stated to be Vickers built. 
We fancy she was made at Elswick. The plans of the 
Russian Khrabri and Grosiastchy have been inter- 
changed, and we note that the absurd feature of reversed 
photographs to which we drew attention last year still 
obtains. However, none of these matters are more than 
minor defects. The rest of the book—tables, and so forth 
—stands as last year, except that the informative list of 
rulers, &c., on which we made some comments, has been 
carefully revised. As a result, Tiresias A. M. Sam has 
been re-placed in Hayti by General Nord, who, however, was 
born on the same day, and “ began to reign” on the same 
day, as the late Tiresias. In Venezuela, Cipriano Castro 
is now duly installed as President. ‘Sedan day” has 
been added as the national festival of the Kaiser’s people. 
We must have our laugh at this table, which, to British 
eyes, seems so absurdly out of place in a naval annual ; 
but apart from it, we have only congratulations for 
Kapitanleutnant B. Weyer's “ Naval Pocket-book.” 

A final word may be added about the statistical dia- 
grams on pages 240, 241. Fixing the “life” of a battle- 
ship at twenty-five years, the author makes it appear that 
in 1904 Germany will be the fourth naval Power, and by 
1908 will have sunk to be fifth. Russia, the United 
States, and France respectively occupy the second, third, 
and fourth places. Attention is drawn to the fact by 
printing it in very big type, with a big mark of exclama- 
tion, quite on the approved Navy League style. The 
comparison is totally worthless. Apart from its assump- 
tion that a ship twenty-four years eleven months old is 
effective, while one two months older is not, twenty-five 
years is a ridiculous life to assign. It makes our Admiral 
class on a par with the Braunschweig and Republique. 
Ten years is a good deal nearer the mark. Taking modern 
ships, Germany by 1908 will have 5 Kaisers, 5 Wittels- 
bachs 5 Braunschweigs, and probably 5 improved 
Braunschweigs—say 20 ships; France will have but 6 
Republiques, 1 Suffren, 1 Henri IV., 4 Charlemagnes, and 
4 Bouvets; in other words, not much over three-fourths of 
the more homogeneous German foree. The United States 
will have 20, if the Kearsarges.are eounted. Russia will 
3 Poltavas, 3 Peresviets, 6 Boro- 
dinos, 6 Emperor Pauls, 3 Kniaz Potemkin Tavritcheskys, 
or 21 ships at the outside. Consequently, Germany will 
be a good deal nearer the second place than the fifth. 
However, it is an interesting instance of how German 
naval ambition is fostered. It is one, too, of which we 
might well take note. 


La Grande Industrie Chimique Minerale. Par FB. Sort. 
2vols. Large 8vo. Vol. 1., 809 pages; Vol. IL., 679 pages. 
Paris: UC. Naud. 1902-1904. 

Tur author who was formerly engaged in practical 

chemical manufacturing in works belonging to the French 

Government, and is now professor of industrial chemistry 
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in the Municipal School of Physics and Chemistry in 
Paris, has in these volumes expanded his lectures into a 
comprehensive survey of the processes followed in the 
manufacture of chemical products on the industrial scale; 
and of the theoretical principles upon which these pro- 
cesses are based. The title may in a sense be considered 
to be too large, as metallic minerals and their products 
are excluded ; but even with this limitation the text ex- 
tends to nearly 1500 pages—a good evidence of the 
thorough manner in which the work has been done. The 
tirst volume, bearing the sub-title of “Sulphur, Nitrogen, 
Phosphates, and Alum,” notices the sulphur industry of 
Sicily, including the extraction of crude sulphur from the 
rock, the refining of roll brimstone and flowers of sulphur 
and the recovery of sulphur from alkali waste by the 
Chance-Clauss..prucess. The production and uses of 
carbon-bisulphide, sulphurous acid, sulphites, and 
hyposulphites come next in order, after which the 
subject of sulphuric acid is entered upon. This, as 
may be imagined, makes up the largest part of the 
volume, as, in addition to the description of the actual 
processes, the sources of supply of the principal mineral, 
iron pyrites, especially those of the south and centre of 
France, are noticed in sufficient detail. .The different 
theories that have been proposed to explain the function 
of the nitrous gases in the oxidation of sulphur dioxide in 
the lead chamber receive full attention in Chapter XII., 
this being a subject that has been very carefully studied 
by the author, who propounds a new theory which has 
been applied successfully to the increase of the working 
capacity of the lead chambers, which, it is estimated, may 
be as much as fourfold by judiciously modifying their size. 
The production of fuming acid by the old method of 
distillation from ferric sulphate, as practised in Bohemia, 
is described in Chapter IX., as well as the synthetic 
methods of Winkler and Squire, and some additional 
information on the latter subject is also given in an 
appendix, although this is necessarily of a somewhat 
scanty kind, as the details of such operations are mostly 
kept unpublished. The second part entitled, “ The Com- 
pounds of Nitrogen,” includes chapters on nitrates and 
their formation, nitric acid, ammonia, and the distillation 
of gas and sewage liquors, the production of liquid 
ammonia and ammoniacal salts, and cyanogen and its 
compounds. 

The third part considers the subjects of phosphates and 
phosphoric acid almost exclusively in regard to their use 
as fertilisers, the manufacture of phosphorus being 
excluded. This is very thoroughly done, the account of 
the different phosphate and guano deposits, both in erys- 
talline and sedimentary formation, being fully and 
methodically given. There is also much interesting 
technological detail on the manufacture and grinding of 
superphosphates in this section, which covers rather more 
than 200 pages. The fourth and final part of the first 
volume describes the production of alum, aluminium sul- 
phate, and the sulphates of iron, zinc, and copper, con 
sidered mainly as accessory products. . These subjects are 
somewhat sununarily treated, as the author has evidently 
avoided trespassing upon the domain of metallurgy. 

The second volume, with the title “ Potash, Soda, 
Chlorine, Iodine, and Bromine,” commences with the 
study of salt, and its sources in sea water, salt marshes, 
brine springs, and rock salt; the latter subject being 
treated in the same methodical manner as the phosphates, 
and the mixed salts of Stassfurt and their utilisation for 
potash and magnesia salts are well described. The other 
sources of potash, vegetable and animal waste, such as 
the ashes of plants, beetroot-sugar molasses, and the 
grease from sheep's wool, and the refining of potash 
salts are noticed in the third chapter; while the fourth 
describes the Kelp industry as a source of iodine and 
bromine, as well as the production of these elements from 
sodium nitrate in Chili in the waste liquors of the 
salt works. The next subject—sodium sulphate 
occupies three chapters, the first describing the natural 
deposits of this salt, the second of its production by the 
Leblane method, and the third, Hargreaves and Robin- 
son's method by the action of sulphur dioxide and air 
upon salt. Then follow three chapters on hydrochloric 
acid and its condensation, that on the physical principles 
involved in the working. of condensers being specially 
noticeable. About 150 pages are devoted to the various 
operations connected with the production of sodium salts 
and caustic soda by the Leblanc method, and about half 
that space to the different ammonia soda processes. This 
the author considers necessary, as, although the older 
method may, as a method of producing alkali, disappear at 
some future period, it is still with us, and the first part, 
namely,the production of sodium sulphate, for use as 
such, is not likely to be superseded. 

In the final chapter the production of chlorine, bleaching 
powder and chlorates are noticed, including the processes 
of Weldron, Deacon, Mond, and others; but here, as in 
the section on soda, electrolytic methods are excluded as 
not coming within the province of chemical manufacturing 
proper. This, perhaps, may be considered too narrow a 
view ; but apart from this, it is difficult to find anything 
to which exception may be taken in these volumes. 
The work is excellent, and the author, by wisely 
abstaining from reproducing details to be found in every 
treatise on general chemistry, has kept the practical 
aspects of the different processes fully in view, which is 
essentially valuable where the book is kept mainly for 
reference, as it will, as a rule, most probably be. A 
noticeable point is the price—about 10s. per volume— 
which is extremely moderate, the type and paper being 
excellent. 





Canada in the Twentieth Century. By A. G. BrabLey. 
Archibald Constable and Co. 1903. 16s. net. 

To review this book at length in our columns would un- 

doubtedly be to encroach upon space properly due to 

works more denoted to engineering and its kindred 

sciences ; to pass it by unnoticed would be equally unfair 

to the author and detrimental to the many readers to 





whom the Colony of Canada is of great interest. Of 
the four hundred and odd pages in the book, many are 
instructive to the engineer and manufacturer, while of 
those which deal with the life and picturesqueness of the 
Colony all are eminently readable. Of late years public 
opinion has been more and more directed towards this 
great Western land, and at the present day there is no 
inconsiderable number of families at home who have con- 
tributed one or more members to the great tide of emi- 
gration which sets steadily westward, carrying with it 
sons and daughters who are to make a new home for 
themselves and new fortune and family history in this 
land of possibility. It is, perhaps, in the chapters dealing 
with the prospects of settlers that the most important 
teaching will be found for such of our readers as are 
interested in the Dominion as a possible future home. 
The reader will find all the different provinces dealt with 
—Quebec, with its French-speaking population, its 
simplicity of life, and determination to es untouched 
by the hustle and money-making of its more go-ahead 
neighbours ; Nova Scotia, Ontario, Manitoba and Assini- 
boia, Alberta, British Columbia, Vancouver Island, and 
the North West Territory—each with their peculiarities 
of labour and climate—so that the intending settler has 
a large choice, and must needs be guided by his tastes, 
amount of capital, and physique. One thing must be 
borne in mind from the beginning and carried through to 
the end; Canada is no place for the idler, and cannot 
and will not support him. The author says: “A 
lusty English shoe-hand, out of work in a district where 
rural labour at fair wages is deficient, informed me lately 
that he would rather starve—a form of speech for living 
on charity of some kind—than go into the country and 
work for half-a-crown a day. For this kind of man, 
whom we all know in Britain, there is no use whatever in 
Canada, and public opinion would consign him to starva- 
tion with cheerful unanimity.” May Canada always con- 
tinue to exact from her sons their quota of toil; she can 
find no surer way of laying the quality of manhood and 
self-respect upon her people. 

The book is wel] printed, the plates are in every case 
excellent, and a good index and map completes a most 
readable volume. 


Japan and China: their History, Arts, and Literature. 
(First eight vols, relating to Japan only.) By Captain 
F. Brinktey. London: T. C, and E. C. Jack. 1904. 

TuIs most comprehensive and long-looked-for work on 

Japan fulfils every expectation which the high reputation 

of Captain Brinkley had led us to expect. The author-is 

the greatest living authority on that country of his adop- 
tion. He is also the most lucid and practical of the 
many writers on Japan. The books of recent years, in 
which the Japanese have been treated seriously and 
coherently, can be numbered on the fingers of one hand, 


heir ' has been lost sight of in tl ass of | 
and their purport has been lost sight of in the mass of | that several of the boilers of the Class *‘ E,” and all of the boilers 


rubbish with which the public has been 
We have as yet eight volumes of Captain 
Brinkley’s book. There are to be twelve when the 
set is complete. The later volumes, however, are to 
deal with China. The first eight are devoted entirely 
to Japan, and form by far the most complete and 
practical treatise on that country that has ever been 
issued. Our task in reviewing this great work is much 
simplified, from the fact that we need only touch on such 
parts of it as affect the engineer directly. These have to 
do with the financial condition, the commerce, and 
enterprises of the nation. First and foremost we would 
recommend our readers to study carefully “the financial 
and economical conditions” of the country. This situa- 
tion for the first time is now set before the public ina 
clear and concise manner. From these particulars it will 
be found that, however short of capital Japan may be at 
the present moment, her financial position is by no means 
in that complicated tangle that many people would have 
us believe. In fact, from the commencement of the 
Meiji era (1867), when feudalism was abolished, and the 
national treasury started with an empty coffer, and with 
many and increasing liabilities, until to-day, when 
Japan has an important army and navy, a huge railway 
system, arsenals, dockyards, factories, and so on, the 
history of the country shows that its difficult finances 
have been controlled by level-headed men, who have 
known how to create a national revenue of over two 
hundred millions of yen, and to make this sum cover a 
surplus of thirty-seven millions of yen over the ordinary 
expenditure. That Japan needs money goes without 
saying, for the career of enterprise on which she is 
launched cannot be carried on without it. Itis, however, 
satisfactory to the British business man to find that, as 
far as financial policy is concerned, there is nothing 
rotten in the state of Japan. Another sound inference to 
be drawn from this chapter is that Japan has by no 
means exhausted her powers in the way of raising 
revenue and capital. In the first place, her people 
are very lightly taxed; and in the second, she has never 
offered anything like the securities she’ has at her dis- 
posal for the purpose of raising foreign loans. Of the 
modern enterprises the author tells us that “recent 
returns of sixty-eight joint stock companies show that 
they paid an average annual dividend of 16} per cent.” 

A full half of vol. vi. is devoted to a history of the 
commerce of Japan. To those who would cultivate a 
trade with that country a perusal of this section of the 
work is of the highest importance. From it will be 
gathered that, whatever may have been the imperfections 
of the Japanese as traders, and the mistakes and mis- 
understandings that have arisen in the course of inter- 
national business relations with that country, the modern 
business Japanese are not as a class dishonest or un- 
scrupulous. As to their great capacity as business men. 
the author leaves no doubt, in spite of the fact that not 
so long ago to be a tradesman in that country was a 
degradation. 

We may leave the general subjects, which form the 
geater portion of the book, alone. In that this publica- 


* popular ” 
inundated. 








tion must be considered as the standard work on modern 
Japan, and that it is good for all business men to learn as 
much as they can about that much-misrepresented 
country, we recommend its perusal to those who wish to 
ne the ways and means of that truly wonderful 
people. 





AUSTRALIAN NOTES. 


IN view of the necessity for the curtailment of expenditure, the 
Premier for New South Wales, Sir John See, says :——‘* The Govern- 
ment is not going to enter into any new contracts for public works 
until it is perfectly sure that it can get the money at reasonable 
rates to carry them out. The present is a time for forbearance, 
and we appeal to the ple to enable us to tide over the difficulty 
until such period as the money market is more favourable.” 

For the year ended June 30th last, the gross expenditure by the 
New South Wales Public Works Department amounted to 
£4,432,745, of which the sum of £3,253,243 was provided from 





.loan funds, 


The expenditure was distributed as under: 

















Loans. Revenue. Total. 
£ £ £ 
Establishment. . _ 33,054. 33,054 
Railway construction - O81,129 ..- 18,19 .. 
Tramway construction .. .. 152,441 .. 
Government architect .. .. 119,251 .. 94,059 
Roads and bridges .. .. .. 86,985 .. 625,317 
Public watering places, water 
conservation and irrigation 99,173, .. 34,535 .. 133,708 
Country towns’ water supply 210,766 .. 7,348 .. 218,114 
Sewerage construction 126,689 .. 10,980 .. 137,669 
Harbours and rivers. . -. 265,333 .. 61,765 .. 327,008 
Dredge service .. .. .. .. -- KT .. KS 
Labour Commissioners .. .. : 11,311 11,311 
Telephone tunnels .. .. .. BS 3,792... 2,792 
Pneumatic tubes .. .. .. 25138 .. - vi 2,313 
Public wharves and resumed 
properties eS Pe ee ; 12,364 .. 12,364 
Darling harbour resumptions 1,559,164... 170,255 .. 1,729,419 
Total a fads lich’ oe 1,179,501 4,432,745 


The number of contracts entered into during the year was 2422, 
of an aggregate value of £631,675, while at the close of the financial 
year the contracts in progress carried liabilities amounting to 
£282,032. 

One hundred and eleven miles of new railways were constructed 
during the year, and five railway lines are in course of construction. 

Twenty new lines of tramway were completed and opened during 
the year. 

The length of roads dealt with during the year was 46,666 miles. 
All road work was carried out by day labour. 

The belated report of the working of the West Australian railways 
is now to hand, dealing with the returns up to June 80th last. 
Although several items of expenditure over which the management 
has not been responsible, by effecting various economies in the 
amalgamation Of various offices, the net results show a considerable 
improvement on the previous year. 

It is the intention of the Commissioner during the current year 
to fit the 2100 trucks at present unequipped with vacuum brakes 
with train pipes at a cost of £14,000. 

During the year 1565 miles of new lines were opened for traffic, 
bringing the total miles of line open to 1516. 

Kconomies have been effected in the engine miles run, for with 
an increased traffic necessitating an increase of 108,396 train miles, 
a decrease of 257,200 unproductive miles has been effected. 

In the Chief Mechanical Engineer's report a statement is given 


of the Clas« ‘* F ” had to be returned to the workshops after being 
in service a short period, owing to defective workmanship.~ Upon 
this matter the workshops manager reports: ‘‘ The ‘working 
expenses could still be reduced to a very great extent by purchas- 
ing locomotives . . . from the best makers ;” andthe boiler 
inspector reports : —‘‘ Much work has to be done to the Class ‘E’ 
and ‘F’ boilers, on account of bad workmanship during manu- 
facture.” 





LAUNCHES AND TRIAL TRIPS. 





CaLYpso, steel screw steamer; built by, Earle’s Shipbuilding 
and Engineering Company, Limited ; to the order of, Messrs. T. 
Wilson and Sons, Limited ; dimensions, 310ft., 42ft. 6in. and 
26ft. 5hin.; to carry, cargo; engines, triple-expansion, 24in., 
39in., 65in. by 45in., pressure 180 Ib. ; launch, January 7th. 

BEIJERLAND, steamship ; built by, Wm. Dobson and Co., New- 
castle ; to the order of, The Shipping Coal Company, Rotterdam ; 
dimensions, 230ft., 34ft. by 20ft. 9in. ; to carry, 1700 tons dead- 
weight ; engines, triple-expansion, 18in., 294in., 48in. by 33in., 
pressure 170 Ib. ; constructed by, North-Eastern Marine Engineer- 
ing Company, Limited ; trial trip, January 7th. 

HARTLEPOOL, trunk steamer ; built by, Messrs. Ropner and Son, 
Stockton ; to the order of, The Pool Shipping Company, Limited ; 
to carry, 7000 tons deadweight ; engines, triple-expansion, 1600 
indicated horse-power, pressure 180 Ib. ; constructed by Blair and 
Co., Limited; a speed of 11 knots was attained; trial trip, 
January 9th. 

MANCHESTER Port, large steel screw steamer ; to the order of, 
The Manchester Liners, Limited ; dimensions, 372ft. long and 
capacity of 376,000 cubic feet ; engines, triple-expansion, 25in., 
42in., 72in., by 48in., pressure 180 Ib. ; constructed by Richardsons, 
Westgarth and Co., Limited; a mean speed of 125 knots was 
attained ; trial trip, January 11th. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiraity :—Engineer- commanders : 
G. W. Hudson, to the Vivid, for the Magnificent ; S, Godbeer, to 
the Pembroke, for the Argonaut. Engineer lieutenants: J. A. 
Reynolds, to the Anson, on commissioning ; L. J. Stephens and 
J. W. Forbes, to the Latona; C. P. D. Greetham, to’the Pallas, on 
re-commissioning ; A. Whitmarsh, tothe Hermione ; H. E. Wolfe, 
to the Orion, for the Panther ; W. 8S. Torrance; to the Orion, for 
the Thrasher; W. E. Longland, to the Naiad; A. G. Archard, 
to the Fire Queen, for the Juno; G. H. Page, appointment to 
the Vernon and the Excellent has been cancelled ; J. L. Sands, 
to the Pembroke, for the Triumph (new); W..G. G. P. Lums- 
den and B. Davies, to the Thames, for instruction in 
machinery of submarines; H. E. Rock, to the Pembroke, for the 
Colne, and T. Pearce, to the Pembroke, for the Jed: G. W. 
Wooldridge (acting), to the Vivid, for the Wolf; F. Jarvis, to the 
Hussar, on re-commissioning ; J. A. Reynolds’ appointment to 
the Hussar has been cancelled. Engineer sub-lieutenants : 
E. J. O. B. Croker, to the Albemarle; W. B. Hume, to the 
Aboukir: G. W. S. Aldwell, to the Thames, for instructional 
duties ; C. R. Forth, to the Hawke ; S. P. Start, to the Racer, 
for Osborne College; A. E. Allen, to the Thames, for instruction 
in submarines; J. C. Matters, to the Prometheus ; 8. F. bap 
tothe Pembroke, for charge of stores of Fleet Reserve. Chief 
artificer engineers: A. Moore, to the Hearty; J. H. D. 
Nichols, to the Latona. Artificer engineers: W. D. Brewin, to 
the Hussar, on re-commissioning ; G. A. Thomas, to the Apollo. 
Acting artificer engineer—O. H. Junor, to the Latona, and to 
the Pallas on re-commissioning. 
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SOME MILLING OPERATIONS. 

THROUGH the courtesy of Alfred Herbert, Limited, we are 
enabled to give a series of valuable illustrations of rigs and 
fixtures for performing milling operations. The engravings 
show part only of an extensive plant, but illustrate well some 
of the possibilities of saving with the milling machine when 
full use is made of proper appliances for setting and properly 
designed cutting. 

In the majority of cases the fixtures have 


been shown apart 














Fiz. 1 


from their machine, the work being shown in position, and 
the cutter being suspended in the air so as to illustrate the 
kind of cut which is being taken. 

Figs. 1 and 2 show one fixture which is used for performing 
tw separate operations on a special brass lever. 

Fig. 1 illustrates the first operation. In it the casting i: 
mounted on a steel stud by a hole previously drilled in a jig. 
The part to te milled is of curved outline, and_is machined 




















Fig. 2 
by a form relieved milling cutter. The portion to be 
machined is supported by an adjustable stop, which is set, in 
the first instance, so as to locate the machined portion cor- 
rectly with regard to the casting. It should be mentioned 
that this fixture is provided with two knurled head screws for 
taking a bearing at the back of the part to be milled before 
tightening the clamping strap, thus preventing all possibility 
of springing the casting by clamping. 

















Fig. 3 


Fig. 2 shows the second operation, in which the casting is 
held in a similar manner, the locating stud being moved, 
however, into another hole, and the casting being located by 
the surface machined in the first operation on a hardened 
pin A, thus ensuring that the second milling operation comes 
in corre ct relation to the first. 

Figs. 3, 4, and 5 three operations upon a small gun- 
met a1] bracket are illustrated. 

In the first operation—Fig. 3—the casting is located 
igaimst three hardened pins, and clamped by the two arms 








which are not to be machined. The operation consists of 
milling the seatings. The part to be milled is supported by 
three spring plungers, which are clamped by the three square- 
headed screws shown after having sprung up against the 
casting. This avoids all spring of the casting while being 
milled. This work is done on a small horizontal hand- feed 
pillar milling machine, and the hardened set pin A is used 
for setting the cutter to the correct height. 

Fig. 4 shows the second operation, which consists cf 
milling both sides of the long arm and both sides of the two 
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bosses at one cut, using a gang of cutters. The casting 's 
held by the previously “machined base, the long arm bei’ g 
supported by a swing lever which takes a bearing on ihe 
b ck of it, and is adjusted after the bearing has been clamped 
i1 position on the fixture. 

In Fig. 5 the third operation is seen. Two holes in tke 
long arm and holes in the two small bosses are to be drilled ; 
the casting is set in the jig by the base machined at the first 
o eration, “and the long arm takes a bearing on a finished 

s.at in the jig by the part machined at the second operation. 














Fig. 5 


[he method of supporting the casting by means of the 
knurled head screws and the method of clamping will ke 
understood from the engraving. The holes are drilled and 
reamed at one setting of | the casting in the jig, using inter- 
changeable bushes, one each for the drill and reamer, the: e 
bushes being fitted into permanent hardened bushes fitted to 
the jig casting. The latter is made to stand either way up, 
so that it can be reversed in position in the drilling machine, 
Fig. 6 shows a_fixture used;for milling a small brassZcon- 


















tions on a brass lever. 


rately reproduced on the work, and the engraving also shows 
the kind of cutter which is used. 
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Figs. 7 and 8 illustrate a fixture for holding a gang of cast- 
ings for the first operation of machining off the base with a 
face cutter on a vertical milling machine. This fixture will 
hold three castings at once, and is arranged for holding right 
and left-hand patterns. It is provided with locating pins at 
points A, making a three-point bearing for the casting. There 
are also three spring plungers at points B for supporting the 
casting in an intermediate position, so that it will not spring 
under the cut. The method of clamping the castings with 
steel jaws will be clear from the engraving. After the cast- 
ings have been milled in this rig, the holes which are shown 
in their bases are drilled in a jig, and are used in the second 














Fig. 7 


operation for bringing the castings to the correct position in 
the fixture. 

The second operation consists in milling out the circular 
slot, and is shown in Fig. 8. The method of attaching the 
zasting to the fixture by the previously milled and drilled 
parts can be clearly seen. On the table of the machine at 
the right of the circular table will be noted certain template 
gauges. These are placed in the fixture before the first 
casting is milled, and the circular table is then set accu- 
rately so that the cutter will follow the forms given by 
these template pieces, which are then removed. The 
casting is then placed in position, and the ferm of the tem- 








Fig. 8 


plate is, of course, accurately reproduced by the cutter in the 
casting. All the stops of the machine can thus be set before 
commencing to-do any milling.-’ The operation shown by the 
engraving is milling the circular portion, but a couple of 
under-cut slots can be seen in the casting which are also 
machined on the same fixture at a subsequent operation. 
The fixture shown in Fig. 9 is designed for milling the 
urve A on a brass lever—shown, The main body of the fix- 
ture is bolted to the table of a horizontal milling machine, 
the bracket carrying the cam roller being fixed to the saddle 
vhich carries the table, The shape of the former is accu- 














Fig. 10 shows a fixture for performing two separate opera- 
The lever is located by the boss on a 














Fig. 6 


necting-rod, of which the slot and the outsides of the ears 
must be exactly in alignment. 


The casting is held in two 
jaws in a revolving spindle. 


After milling one end of the 
link with a gang of cutters, the spindle is given half a rota- 
tion, the casting, of course, being thus brought the other way 
up, and the milling operations are repeated. 
alse performed on a small hand-feed milling machine, 


This work is 


hardened and ground steel stud, and is clamped by a nut, as 
shown. The lever casting is set in its proper angular position 
against the end of a hardened pin by the previously machined 
curved surface, and is clamped against this pin by the knurled 
screw A. The gang of cutters for milling the radius and 


facing the ends of the short arm of the lever is set to the set 
pin B, which has the same form upon its end as the curve of 
This set piece is then removed, and its 
the thrust being taken 


the milling cutter. 
place is taken by the clamp piece C, 
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by a knurled head screw at the back. 
mac nee the heel of the lever, and is also set for height by 
iu set pin, which can be seen behind it on the fixture. 

Fig. 11 illustrates a fixture for performing a similar opera- 
tion, the ¢ castings being held in the same manner. A similar 
stop piece is proy ided for se tting the milling cutter. The 
lever is clamped and supported by a clamping screw B and 














Fig. 10 


knurled head screw A in the same manner as in the last 
— 

4 special indexing fixture arranged for holding three cast 
iron dises for milling four slots is seen in Fig. 12. The discs 
are held on’an arbor with packing between each piece, taking 
a bearing near the outer end, as shown, so as to prevent 


springing. The arbor is supported at its outer end by a 


bearing in a tail bracket, this being much more rigid than a | 

















Fig. 11 


dead centre. This fixture is supplied with two forked setting 
pieces, one on the headstock and one on the tail bracket, the 
castings being set to allow for machining an equal amount of 
metal on the sides of the slots, by the arbor shown standing 
on the top of the table at the right-hand end of the fixture. 
This arbor is placed in the setting pieces, and fits by its 
recesses in the dise to be machined. The cutter is also set to 
the setting piece which holds the setting arbor. 











Fig. 12 


Fig. 13 shows a vertical milling machine arranged for mill- 
ing a radius on the bottom of a box casting, the casting being 
holted to a special fixture mounted on the circular table of 
the machine, and being located in a similar manner to the 
casting previously described 

Fig. 14 represents the first milling operation upon a bent 
brass lever. The lever is previously drilled and faced ina 


The small cutter is for 
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jig, and is mounted in a fixture by a hardened steel stud as 
shown. The method of supporting and clamping so as to 
avoid spring is as previously described. The operation is 
facing off the plain surface, as shown clearly by the photo- 
graph, and attention may be directed to the hard steel setting 
piece for obtaining the correct dimension for the facing. 


The clamps are arranged to swing out of the way so as to 
allow the lever to be easily removed. 
a horizontal milling machine. 


This fixture is used on 











Fig. 13 


The operation of milling two slots—one in each arm of the 
same lever—is illustrated by Fig. 15. The slots in question 
are at the two points marked A. The casting is held in a 
fixture on a stud as in the first operation, the lever being 
swung against a hardened stop bearing against the previously 
milled surface at the point B. Both slots are milled at the 
same time by a cutter held on an arbor in an off-set fixture 
clamped to the overhanging arm. The cutter is carried on a 
spindle which is geared to the arbor of the machine, the 
reason of the adoption of this arrangement being to allow the 
arm C to pass behind the fixture when following the arbor. 

Fig. 16 shows a fixture for holding a light brass castin;. 
In this case the casting is very thin, and it would be in - 

















Fig. 14 


possible to mill the special form successfully by holding it in 
the ordinary way. The lever is mounted on a hardened stud 
as before, and the work to be machined is swung against a 
stop screw, the three knurled head screws shown on the front 
of the fixture being adjusted so as to touch the casting. The 
arm is then clamped firmly in position by three corresponding 
screws on the opposite side of the fixture, and supported 
underneath by two spring plungers clamped by the two 
square head screws shown on the front of the fixture. The 
actual width of cut is 5gin., and as the casting is very 
thin, the time of six minutes is considered very satisfactory 
indeed. 








Fig. 15 


In work such as shown by these illustrations the actual 
times for doing the work cannot be used as examples of rapid | 
or heavy cutting, as the castings are light and the amount of 
metal to be removed is small. The saving on work of this 
kind is almost entirely due to the special methods of setting 
the work and to the special cutters used in order to reduce the 
number of operations to the smallest number possible, and to 








dispense entirely with measurements. Such special outfits 
are, of course, rather expensive in first cost, but it is the 
general experience that in cases where a large number of each 
piece can be put in hand at once the total cost is very small 
compared to what it would be if the work were done by less 
specialised methods. In the case of each of the parts illus- 
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trated special testing gauges were 
the operations. 


also supplied for each 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the omnions of our 
corresponden 13.) 


BREAKDOWNS IN THE NAVY. 


Srr,—I assume that Mr. Jane is speaking with some measure of 
authorisation for the engineers in his Majesty’s Navy. He is not 
a marine engineer himself, I believe ; indeed, I am sure he is not, 
or he would not write as he does. In replying to him, then, I am 
replying to those for whom he is the spokesman. If I am mis- 
taken in the view of his position, then Mr. Jane is to blame for 
assuming functions which have not been assigned him, and the 
engineers of the Navy will forgive me; but until something is 
proved to the contrary, I must trespass on your space to reply to 
Mr. Jane—and the Navy. 

I have said that the engineer staff of the Royal Navy ought to 
go into merchant ships for a time to learn engine-driving. Mr. 
Jane tells us that they. have nothing to learn in that school, 
because the working conditions are not the same ; and he then sets 
out to prove this. But all his arguments and all his statements of 
fact only make it more and more clear that whereas there are 
certain engine-room staffs in the Navy which are highly efficient, 
there are others who seem to know nothing, and care less, about 
the running of marine engines. 

The engine-room staff of a man-of-war consists of two or three 


engineers, and a number of engine-room artificers. Now, engi- 
neering is one thing and engine-driving quite another. Even if 


the engineers knew: all about the subject, there are not enough of 
them to practise the art to advantage ; but as a rule they do not 
know anything about it beyond the theory. A man may be a 
first-rate veterinary surgeon and yet quite incapable of driving 
four-in-hand. The men actually in charge of the engines when 
running require to be specially educated and trained in the art of 
engine-driving, for it is an art. lam not surprised Mr. Jane does 
not see this, because no amateur can, and no book can teach it ; 
and it would be sheer waste of time to try to make Mr. Jane 
understand its subtleties. Leaving this side of the question, let 
me turn to some of Mr. Jane’s specific excuses for the failure of 
twelve of England's best warships at a time most perilous. 

In the first place, let it be earefully borne in mind that the 
failures did not occur because things broke. It is, indeed, an 
interesting and reassuring fact that a broken screw or crank shaft 
is almost unknown in the Navy. The failures were all engine- 
driving failures, and nothing else. Mr. Jane excuses these on the 


grounds, as I understand him, that they were partly brought 
about by constant changes in speed. I have already assured 
him that there is nothing in this. Now, I will try to con- 


vince him. To believe Mr. Jane one would have to imagine 
that marine engines were stopped by throwing logs of wood into 
the crank pits. © The worst that really can happen is to go from 
full speed ahead to full speed astern as quickly as possible. Mr. 
Jane has been told that this operation brings a tremendous stress on 
the machinery. . As a matter of fact, it puts on it no extra stress 
whatever. The momentum of the parts is taken up by the pressure 
of the steam and by nothing else; and that cannot exceed what 
the piston, piston-rod, connecting-rod, crank shaft, &c., have to 
sustain at every stroke. Let me put this into figures ; a single 
piston will suffice ; deductions can be drawn from it. Let us take 
a high-pressure piston 30in. diameter, 707in. area ; pressure net, 
deducting back pressure, 1501b.; total pressure, 106,050 1b., or, in 
round numbers, 47 tons. When the engines are going ahead this 
is the stress brought at every stroke on parts of the engines. 
When the engine is suddenly reversed this is still the measure of 
the stress. No force can exceed the resistance, and a marine 
engine can be started, stopped, and reversed as often as we please, 

without bringing any greater stress on it than due to the pressure 
of the steam. If Mr. Jane still holds otherwise, will he set me 
right by giving what he believes will be the stress, in the case | 
have cited? He speaks of an engine being broken down by the 
‘* splitting of a condenser.” No doubt he means the splitting of 
condenser tubes; and it is possible, though not probable, that 
water was driven back into the low-pressure cylinders and so 
caused a breakdown. In no other way could a leak in the con- 
denser bring about a smash. But arguments of this kind read tike 
foolishness to men who have stood at the throttle valve for hours 
at a stretch, of cargo steamers in ballast with racing engines. 
That is the place to learn one phase of engine-driving. 

Your correspondent tries to explain away trouble with bearings, 
on the ground that two adjustments “ needed, one for slow and 
the other for quick running. Now I am quite ready to admit 
that a bearing may be tolerable while _ engine is running slowly, 
which is unendurable when it is running fast ; but the contrary does 
not obtain. A bearing properly adjusted for high speed will run 
all right at half speed. It is quite clear, from the satisfactory 
way in which some of the ships did their work during the 
manceuvres, that this is fully understood somewhere in the Navy. 


Mr, Jane may take it from me, and if not, from the first mereantils 
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engineer he comes across, that if bearings are in proper order, pro- 
perly adjusted, and properly lubricated, they will not give trouble. 
But this means skilled engine-drivers, men who know the 
idiosyncrasies of their engines. The ordinary fitter does not 
know how to adjust a crank pin brass, for example. It is an art 
that comes of long practice ; and I am quite certain, judging by 
results, that it is an art little understood in the Navy. I have 
myself seen crank pins in warships treated, when engines have 
been stripped, in a way to make one’s hair stand on end. 

Coming now to the flooding of the Powerful’s crank pit with water ; 
it seems that I was quite right. Hot bearings, water service, strums 
choked. Mr, Jane’s excuse is that ‘‘ they were so short-handed.” 
They must have been in a terrible plight indeed if a hand could 
not be spared to clear the strums. But no doubt the strums were 
entirely forgotten; and incidentally may I ask Mr. Jane how 
many hands stood watch in the engine-rooms? What the engine- 
room hands were supposed to be doing in the stokeholds! and 
how it came to pass that the ship was, at that stage of the 
manceuvres, permitted to have filthy bilges?. And while I am 
asking questions, may I suggest that an explanation is required of 
why it was that after the crank pits had been cleared of water not 
more than quarter power could be got out of the engines? This 
matter is far too important to be answered by generalities. The 
further Mr. Jane gets from them in the way of framing excuses, 
the worse does the position become. 

Your correspondent says that the cylinder cover, to which I have 
referred in a previous letter, could not be jointed because the 
space was so cramped. The excuse may be taken for what it is 
worth, and I do not suppose that there was more space in harbour 
than there was at sea for getting at the cover. Surely they would not 
take up the protective deck to get at it? Mr. Jane has advanced 
nothing to make me change my opinion already expressed about 
this job. With full allowance for the cramped space, I say that 
the joint ought to have been re-made in at most two hours, and I 
believe that there are half a dozen men in the Navy who could 
have done it in an hour. But who made the joint which blew? 
The engineers, if not the artificers, must have known that—on 
Mr. Jane’s showing—it was of the most vital importance that it 
should not blow. "What supervision was exercised? How was the 
joint made? The mere fact that the joint failed is prima facie 
evidence that somebody blundered, either through over-pressure 
of work, or negligence, or sheer ignorance. If the former, then 
Mr. Jane will do good service to the Navy by making the whole 
history of this joint known, if he can. 

In the main I agree with your correspondent that a system is at 
fault. ButI cannot agree with him that naval engineers are made 
of such base metal that if you stamp them donkeys, donkeys they 
will remain; and so I come back to my original text that the art of 
engine driving is understood by a comparatively few men in the 
Navy. Or to put it the other way, there are a great many who do 
not understand it at all, and what is much more, they do not see 
that it is necessary it should be learned. Designing marine engines 
is one thing, building them another, but running them a third. 
No one who has ‘not had practical experience can understand how 
much skill, perseverance, courage, and bodily endurance are 
needed to get the best results out of the flying masses of metal in 
our ships. The enormous number of parts ; the separate valves, 
cocks, and lubrication ; the incessant attention to detail absolutely 
demanded, puta heavy strain on those to whom use has not become 
second nature ; and if men start out, as Americans say, with quite 
false notions as to what is and is not right, and are entirely 
ignorant, or, worse still, half taught, of the minutiz of the art of 
engine driving, they are certain to bring about breakdowns. The 
finest lessons taugh by the manceuvres was the breakdown of 
twelve big ships, if only advantage will be taken of it by the 
Admiralty. SUPERINTENDENT ENGINEER. 

Hull, January 12th. 


INDEFINITE SCIENCE, 


Str,—Your correspondent ‘‘P, A. B.” has drawn attention to 
the deplorable tendency of some modern scientists to use words 
without attaching any definite meaning to them. It would appear 
to be their insatiable desire to explain everything, ignoring the 
natural limitations to human understanding, and as a result we 
have long chains of reasoning, based on premises which, on inves- 
tigation, are often found to be, to the unscientific mind at least, 
utterly unthinkable. 

Consider, for example, two independent solutions of the ‘‘ Riddle 
of the Universe,” Professor Haeckel’s and Professor Reynolds’, 
The former postulates a ‘continuous ”—/.e., non-atomic—struc- 
ture for the ether, since, as he points out, an atomic structure 
would necessitate the existence of empty space between the atoms, 
which he admits to be unthinkable. Having decided that the 
ether is continuous—although, to the ordinary man, the idea of 
absolute continuity of structure is probably just as unthinkable as 
that of empty space—he goes on to explain that this ether is 
subject to local condensation, becoming, when so condensed, an 
atom of ponderable matter. Now, it may be the fault of my lack 
of training in modern scientific methods of reasoning, but I have 
to confess that after much thought I have failed to form any con- 
ception of condensation except as a closer aggregation of particles, 
nor have I found anyone else who met with better success in such an 
attempt. And, therefore, to talk about the condensation of a con- 
tinuous substance which has no ultimate particles appears to me 
to be simply nonsense, and any reasoning based on such a state- 
ment must be utterly worthless. Of course, Professor Haeckel 
may attach some special meaning to the words ‘‘ continuous ” and 
condensation,” and in that case perhaps some of your readers 
who know these special meanings would have the kindness to 
enlighten those who are not so well informed. 

But what an insight into the workings of the scientific mind we 
get on turning to Professor Reynolds! That idea of empty space, 
which was inconceivable to the biologist, presents no difficulty to 
the mathematician. The good old fiction of indivisibility as a 
thinkable attribute crops up again as hardy as ever it was before 
Herbert Spencer—not to mention others—attacked and apparently 
disposed of it. But not only is Reynolds’ ultimate particle indi- 
visible, but it possesses resilience. Now I take it that the volume 
of any body possessing resilience must depend on the forces acting 
upon it, and must vary as they vary. Consequently, since Pro- 
fessor Reynolds tells us that these resilient indivisible particles are 
subject to variations of stress, we cannot logically escape that 
climax of absurdity, different sizes of indivisibility. Or are these 
particles only divisible under one particular intensity of stress, 
becoming divisible when the stress diminishes and the volume, in 
consequence, increases? And if so, what happens when the stress 
increases? Or had Professor Reynolds some other meaning for 
‘* resilience ” and ‘‘indivisibility,” known only to the elect ? 

“‘If anybody,” wrote Professor Huxley nearly twenty years ago 
-——‘‘if anybody can clearly conceive the nature of these things, 
which not only exist in nothingness, but puli and push there with 
great vigour, I envy him for the possession of an intellect of 
larger grasp, not only than mine, but than that of Leibnitz or of 
Newton.” As Professor Huxley is generally credited with having 
possessed a fairly efficient thinking apparatus, it is some consola- 
tion to know that he also found considerable difficulty in following 
the more daring flights of science along the ‘“‘high-priori road.” 

December 29th, 1903. ), L.. McD. 


SUBURBAN PASSENGER TRAFFIC. 


Srr.—I am much obliged to Dr. Mannheim and Mr. d’Alton for 
a correction which is the more magnanimous that it strengthens 
my case. By a pardonable slip I had in mind one minute instead 
of half a minute. Your correspondents, as will be remembered, 
undertook to prove that if the stations were close together my 
proposed method would not work. The distance to be traversed 
would be too great, Well, it appears that 1 can get 30 miles an 





hour in one-eighth of a mile, and half a minute, or 660ft. in 
30 seconds ; and I can pull up in one-eighth of a mile, or 330ft., 
and a quarter of a minute. Consequently, if the stations were 
only 990ft. apart, the conditions of acceleration and retardation 
will be satistied. This means, in other words, that a train can get 
up a speed of 30 miles an hour in about twice its own length, and 
can be brought to a standstill in about its own length. I fancy 
this is about as much as the travelling public will stand. 

Your correspondents ask what kind of engine is going to do this 
work, The brakes, they admit, present no difficulty. Well, I have 
already given a rough idea of what the engine would be like, and I 
have shown that for an acceleration of 14ft. per second the tractive 
effort would have to be about 0-6 of a ton with 10 tons gross load, 
with a multiple cylinder engine and small wheels. The turning 
moment would be very uniform, and as sand may be used, I take 
the coefficient of adhesion at one-fifth, instead of the standard 
one-sixth. Thus 5 x 0-6 =3 as the load in tons on the drivers, 
and we have for every 10 tons of gross weight 3 tons of engine 
and 7 tons of train ; or fcr 100 tons, the train would weigh 70 tons 
and the engine 30 tons ; or for a gross weight of 250 tons we should 
have an engine weighing about 75 tons. Locomotives weighing 
73 tons are now carrying on suburban traffic in the Midlands, 

My contention from the first has not been that the work cannot 
be done by electricity, but that all that is required can be done 
with locomotives for very much less money. The cost of electrify- 
ing a line is enormous ; to a very considerable degree it must be 
experimental. What the working expenses will be per train mile 
neither Dr. Manuheim nor Mr. d’Alton nor anyone else can tell, 
because there is no experience available. 1 hold that all the 
conditions can be satisfied with a capital outlay out of all propor- 
tion less than that required for electrification. I shall be outside 
the mark if I put down £3000 as the cost of a 70-ton engine. A 
group of fifteen engines could work an enormous traffic, three 
engines being laid off always for the shed, and a dozen in steam. 
The first cost of these locomotives would be, say, £50,000, or 
probably one-sixth of the capital outlay required to electrify a line 
to do the same work. 

If Dr. Mannheim and Mr. d’Alton will, just for the sake of 
argument, concede that the acceleration I have proposed can be got 
with 70-ton locomotives, and will give us a few figures based on 
actual experience of what it will cost. to do the same work by 
electricity, we shall have gained something by a controversy which 
has been hitherto very barren of results, U. R. B. 

January 11th 


STEAM TURBO GENERATING PLANT, 

Srr,—May I be allowed to point out an error in your correspon- 
dent, Mr. J. H. Barker's, arithemetic? The average of the steam 
turbine stations he gives works out to -795d. per unit for fuel, and 
not -747d. The turbine stations are therefore 7? per cent. worse 
than the reciprocating engine stations, instead of 1-2 per cent. 
only. At the same time, I do not attach any great importance to 
statistics of this sort. The result achieved with the steam turbine 
at the Newcastle-on-Tyne supply station may be good, but from 
the diagram ‘‘ A Student ” sends it is obvious that if reciprocating 
engines had been used the results would have been materially 
better. 

Again, although Mr. Barker does not happen to have access to 
Mr. Emmett’s paper on recent steam turbine developments, he is 
quite prepared all the same to state what that gentleman “ did 
say,” or ‘‘intended to say,” and proceeds to give what he would 
have liked him to say. 

What Mr. Emmett actually said is as follows :—‘‘In turbines 
which we have tested the steam consumption has been reduced 
from 6 to7 per cent. for every additional inch of vacuum above 
25in. Such a reduction is, of course, very important, and justifies 
large expenditures upon condensing apparatus. Mr. Barker would 
have it that the figure is 2 per cent. only, but the statement that 
the Parsons turbine gained 4 per cent. on the steam consumption 
for every inch of vacuum above 25in. has so often appeared in 
print, that many, like myself, must have come to think that it was 
part of the accepted ‘‘ gospel ” of the steam turbine. 

It appears now that it is all wrong, and that Mr. Barker has the 
authority of the makers for saying so. It makes one wonder 
whether any of the other information concerning the steam 
turbines is of a similarly untrustworthy character. No doubt 
engineers of supply stations are getting rather tired of being 
reminded that if they expect to get the test-house result from 
their turbines they must maintain the same high degree of 
vacuum. They will be finding, too, in some cases, that to throw 
about double the quantity of circulating water required for a 
reciprocating engine over a 40ft. cooling tower is an expensive 
proceeding. 

Another article of the steam turbine faith is that turbines are 
not injuriously affected by superheat. This statement has been 
made over and over again ; it was an undoubted fact, according to 
one correspondent, but when evidence was brought forward to the 
contrary it came out that turbines about the country were being 
fitted with new blades of special metal in this endeavour to make 
them work satisfactorily with superheated steam. The fact is 
that the steam turbine is no more immune against the effects of 
superheat than your old friend the 


January 12th. RECTPROCATING ENGINE. 


Srr,—As stated at the end of his last communication, our 
managing director, Mr. Morcom, is at present out of England, but 
even if he had been at home we are sure that he would not wish 
to occupy more of your valuable space in carrying on the discussion 
on present lines. We are quite satisfied to leave the matter in the 
hands of your readers on what has been already said. 

Gro, B, Parrott, 

Ledsam-street Works, 

Birmingham, January 11th. 


Srr,—In my letter of January 4th I am sorry te find that in copy- 
ing the M.S. the typist omitted Shipley from the list of turbine 
stations, with its coal cost of -37d.; the average figure is correct 
with this included. The next average should read -68d., not 
643d. Joun H. BARKER. 

22, Cardington-road, Bedford, 

January 13th. 


RADIUM. 


S1r,— You seem, according to your recent articles on this novel 
and attractive subject, to take up a remarkably sceptical attitude 
regarding the degradation theory as a working and workable 
hypothesis. But you are by no means alone in your scepticism 
and lack of faith. There is undoubtedly a hawk among the 
pigeons. As regards Sir Oliver Lodge and his non-allusion to the 
ether—it is still there—in his lecture at Birmingham, probably it 
was enough for the audience to take in, and a reference to Sir W. 
Crookes’ sphinthariscope for observing the splash of the subatomic 
bodies in the ether sufficed. 

The fact is, natural science is rapidly merging into, or clothing itself 
with, the, comparatively speaking, supernatural, and one requires 
a little imagination to help one along into these new fields of 
thought and research. 

I read the other day a paragraph with reference to the ether and 
the bigger things, which is worth quoting as giving one a good 
idea, in a picture form, of the present position of thought on this 
subject :—‘‘ The structure of the ether is granular; the ether 
particles rotate around their axes—and, therefore, must be made 
of many parts—and circulate round each other ; atoms are con- 
densed ether particles, and the circulation of the latter is therefore 
to be identified with the rotation of the atoms; these in their turn 





circulate round each other; this motion constitutes the intra- 
molecular rotation ; ultimately the molecules circulate round each 
other.” 

Some might suggest that this paragraph would make a good 
whirligig for representation on the stage, the dance of the atoms, 
ora choice bit for Punch. It should be observed that there is 
plenty of room for many things in microatomic space, between a 
thing that rotates and infinity—a point. But there always was a 
sceptical attitude, wisely provided no doubt in the world. These 
same sort of sceptical gp on however, are a stubborn lot to let go 
what they do accept; although we know, of course, that our 
notions of commoner things than radium are far from perfect. The 
thing is to keep an open mind, But in this radium and radiated 
matter, as in other molecular investigations, we are safe if we 
compare the results of our hypotheses with the observed facts ; and 
the subatomic hypothesis is, so far, a good working and workable 
theory. JAMES C, RICHARDSON, 

19, Claremont-square, 

January 11th. 


PARIS MOTOR CAR SHOW, 


Srr,—In the very interesting articles in which you review some 
of the more notable exhibits at the 1903 Paris Motor Car Show, 
much importance is rightly attached to improvements in spray 
carburetters, making them capable of automatically adjusting 
themselves to the widely varying conditions of speed and load 
obtaining in an explosion engine used on an automobile ; and it 
may interest some of your readers to know that I had discovered 
the necessity for the “‘ air-pulsator” in the carburetters made for 
my early car, launch, and other motors, a description of which 
appeared in THE ENGINEER, July 25th, 1890. The patents Nos, 
15,598—87, and 9203—89 have lapsed, however, and pulsators in modi- 
fied form are now used embodying this principle, such as the Ader, 
Krebs, Gregoire, and others. 

By the use of the air-pulsator in an induction spray inspirator or 
atomiser, my three-cylinder compound launch engine could be 
readily throttled down to one-fourth of its normal speed with 
surprisingly regular action, and answered to the throttle in every 
way just as one would expect from a steam engine ; the benzoline 
feed once determined, never required re-adjustinent in obtaining 
this result. I may say here that this patent was upheld by Mr. 
Justice Farwell in the famous carburetter action brought against 
the British Motor Traction Company in 1901, to contain all the 
essential features in the type of carburetter now most generally 
used, 7.¢., one having an oil cistern maintained at a constant level 
by a float regulated feed, together with an atomiser capable of 
inducing a flow of oil spray in direct proportion to the volume of 
explosive mixture supplied to the motor, 

EpWARD Butler, M.J.M.E., &e. 

47, St. James’-road, Croydon, 

January 9th. 


A WINDING ENGINE PROBLEM. 


Sir,—In reply to the author's criticism of my letter, I forward 
the calculations which give the force at the periphery of the drum 
required to accelerate it. The data given in the article are—mass 
of drum, 38,600 Ib. ; radius of gyration of drum, 4-66ft. ; radius 
of drum to centre of rope, 5-33ft.; linear acceleration of rope, 
5-33ft. per second per second. Hence: 

5-33 radians 

5-33 (sec)? * 

38,600 x (4-66)? lb,-ft.2, 

_ 5-33 lb.-ft." 

5-33 sec? 


Angular acceleration of drum = 


Moment of inertia of drum = 


Couple acting on drum = 38,600 x (4-66)? x 


_ 38,600 x (4-66)? 
x 32-2 
= 26,000 Ib. wt. x ft. 

Force at periphery of drum which would produce this accelera- 


wets Couple acting _ 26,000 — 4900 Ib. wt. 
Radius of drum 5°33 


x lip, wt. x ft. 





5-33 
4-66 
= 5600 Ib, wt. 

If the above calculation is not correct I shall be very pleased to 
see the author's calculations, 

The use of the expressions horse- power and horse-power per minute 
is not a question of terms, but is a question of the use of the English 
language. The former is defined to be the performance of so many 
foot-pounds of work per minute ; the latter is unintelligible unless 
it is intended to convey the idea of an acceleration in the rate at 
which energy is supplied. J.S. NICHOLSON, 

Glasgow, January 5th. 


Equivalent force at radius of gyration = 4900 


EGYPTIAN TRADE. 


Sir,—Owing tothe prevalence of the cattle plague in Egypt, and 
especially in Upper Egypt, there will be a very great demand in the 
coming season for steam ploughs and means of lifting water in small 
quantities from wellsscatteredabout. Thelattermight bedone very 
economically by means of a central engineconnected eleetrically with 
small 3in. pump at the wells, It is no use for English firms to 
flood the country with circulars and price lists. Let each firm 
interested in the matter send out a really competent man—an 
educated gentleman—who will advise pele: explain the machinery 
proposed, and its price, and suggest small ecor.omies himself on the 
spot, taking advantage of his local knowledge. Such men secure 
orders. Some of the best continental firms are doing this, and 
securing not only excellent orders, but firm footing in the country. 

Cotton is very dear, the whole world wants to grow .it, and the 
cattle plague is giving an opportunity to steam machinery manu- 
facturers which they should not lose. Firms wanting to do business 
here should send out their best men, men full of ideas and special 
knowledge. Courtesy and special knowledge combined are splendid 
assets in business competition in this country. 

W. WILLCOcKs, 
President of the Cairo British Chamber of Commerce of Egypt. 
Cairo, January Ist. 


KNOTS PER HOUR. 


Srr,—‘‘ G.” is quite correct. The knot is not a sea mile, but a 
length of 50ft. he word ‘ knot,” as now used, is a corruption 
of the word ‘‘naut,” a contraction of the words ‘ nautical mile,” 
and has nothing to do with knots. To speak of knots per hour is 
an absurdity, seeing that, as I have said, the “knot” is ar 9 _ 


\s) . 
Morley’s Hotel, Charing Cross, January 11th. 








EXHIBITION OF MECHANICAL ENGRAVING AND COLOUR PRINTING, 
—The Board of Education, in co-operation with the Council of the 
Society of Arts, intend during the present year to hold, in the 
Victoria and Albert Museum, South Kensington, an exhibition of 
engravings produced by mechanical means, such as photogravure 
and other shotegvanhin processes, as a sequel to the exhibition of 
engraving and etching held during last summer ; and, as great 
advancements have been made in printing in colours since the 
exhibition of modern illustration in 1901, specimens of colour print- 
ing will be included. A committee, of which Sir William de W. 
Abney, K.C.B., F.R.S., will act as chairman, has been formed to 
advise the Board in carrying out the. exhibition, All communica- 
tions should be addressed to the Secretary, Exhibition of Mechani- 
cal Engraving, Board of Education, South Kensington, 
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RAILWAY MATTERS. 


ux work on the Simplon Tunnel has now arrived at a 
total length of excavation from both ends together of 17,900 m. 
out of a total necessary for its completion of 19,727m. The 
ogress now only averages 15ft. per day. 


A SERVICE of electric tramways, provided by a company 
of which Sir James Sivewright and Mr, Leopold Hirsch were pro- 
moters, was commenced at Bath on Saturday. The undertaking 
has a capital of £230,000. The new system connects a number of 
suburbs, and serves a population of nearly 80,000. 


pr 





Pians for the propuans new Dales Railway across the 
Vale of Mowbray from Séorton +/4 Constable Burton, West Wilton, | 
and Bishopdale, to Kettlewell, were submitted at a meeting of the 
Richmond Rural District Council on Saturday. The new line is 
receiving considerable support in Swaledale and Wensleydale. 


JuRING the year just closed the Electric Overhead and 
Underground Railway in Berlin carried nearly 29,500,000 pas- 
sengers, of whom 2,870,000 were earried in December last. The 
receipts for this month amounted to 355,000 marks, According to 
the Berlin correspondent of the Standard the receipts could be 
jargely increased by better management. 


‘ue inhabitants of Bridgnorth are being seriously 
inconvenienced by the loss of the late Great Western Railway 
mail train to Birmingham and London. Formerly mails could be 
posted until 9.15 p.m., whereas now they cannot be despatched 
after 7.40. They have also other causes of complaint, and are 
considering whether a connection with the lean and North- 
Western Railway cannot be obtained. 


ure Great Central Railway Company has decided to 
signal its main lines by the low-pressure pneumatic system combined 
with electric track circuit.» The work is to be commenced at the 
Manchester end, where the traffic is heaviest, and the first installa- 
tion is to extend from Ardwick Junction, near Manchester, to 
Newton Station, a distance of about six miles, for the greater part 
of which there are four lines of rails, besides numerous junctions 
and sidings. 

We learn that the Cleveland Bridge and Engineering 
Company, of Darlington, has been given the contract, by the 
New Zealand Public Works Department, for the erection of two 
large viaduct bridges, both carrying a double set of lines, of the 
New Zealand Midland Railway. One bridge will have two spans, 
each 190ft. wide, with a third span of 60ft. width, and a central 
lattice pier of 170ft. high ; whilst the second structure is to have 
a span 192ft. wide, together with several large approach spans. 


Ir is expected that the North-Eastern Railway will be 
able to commence the service of electric trains on at least a portion 
of the Tyneside lines early next month. Nearly the whole of the 
carriages required are now completed ; they have been buiit at the 
company’s carriage shops at York, On Tuesday, near York, the | 
officials of the company carried out some preliminary trials of 
the new electrical autocars which are to run between Hartlepool 
and West Hartlepool, and further trials are to be made on the light 
railway between Selby and Cawood, 


On Tuesday the Dowager Lady Williams Wynn formally 
opened the Tanat Valley Railway, which has been constructed | 
under the Light Railways Act of 1896, with a subsidy of £28,000 | 
from the Government, and other subsidies, amounting in the aggre- 
gate to another £28,000, from the County Councils of Salop, Den- 
bigh, and Montgomery, and the District Councils of Llanfyllin and 
Llansilin. The railway is 15 miles long, and effects ajunction with 
the Cambrian railways near Oswestry, when it proceeds up the 
charming Vale of Tanat to Llangynom, opening up a fine tourist 
district, 

AT a special meeting of the shareholders of the Cale- 
donian Railway Company, held in Glasgow on Tuesday, for the | 
purpose of approving provisional orders relating to new works at 
Hamilton and at the Aberdeen Joint Passenger Station, Sir James 
Thompson, the chairman, said the directors would consider 
whether application should not be made to Parliament to relieve 
the company of some of their capital obligations, They saw their | 
way todefer capital expenditure to the extent of about one million 
sterling without in any way interfering with the completion of the | 
important works at present on hand. 


A DESPATCH, dated November 30th, has been received 
at the Foreign-office from the Acting British Vice-Consul at 
Konia, Turkey, communicating certain preliminary information 
respecting the Konia-Eregli Railway, to the effect that the line 
actually in course of construction will go from Konia 74 Karaman 
to Eregli, a distance of rather less than 200 kiloms. Work on the 
line has been in progress for about four months, and all is ready 
for the laying of the rails nearly to Karaman. It is hoped that 
the line will be in working order as far as Karaman in about four 
months and will be completed to Eregli in twelve or fifteen 
months, 


A Berwin daily paper, commenting on the recent high 
speed tests carried out between that city and Zossen, says the only | 
positive result which the tests have shown is the certainty that their 
present track construction and road beds are, to say the least, far 
from satisfactory. for speeds above 150 kiloms. to 160 kiloms. per | 
hour, There has never been any doubt that speeds up to and | 
above 200 kiloms. could be attained. The question was whether | 
such speeds could be used in practice. As shown by the rapid 
deterioration of the road bed and track construction under high 
speeds, this point has been settled negatively, at least for the 
present, 


In his report to the Board of Trade on the railway 
accident at Lochmill, near Linlithgow, on November 6th, when a 
passenger train ran into a goods train, Major Pringle comments on 
the fact that just before the collision there were five persons | 
besides the signalman in the signal-box. None of them was on | 
business, and they were smoking, talking, and playing games. 
Major Pringle characterises the use of the signal-box as a place of | 
general resort and amusement as a gross breach of discipline, and | 
says that strong action on the, part of the North British Railway 
Company is desirable to discover whether this practice prevails | 
elsewhere on its system, and if so to put a summary stop to it. 








Tue Board of Trade have recently confirmed the 
(1) Quarry Bank, Brierley Hall, and Rowley Regis Light Railway | 
Order, 1903, authorising the construction of light railways in the 
urban districts of Quarry Bank, Brierley Hill, and Rowley Regis, 
in the county of Stafford ; (2) Robertsbridge and Pevensey Light 
Railway (Extension of Time) Order, 1903, amending the Roberts- 
bridge and Pevensey Light Railway Order, 1900 ; and (3) County of 
Middlesex Light Railways Order, 1903, authorising the con- 
struction of light railways in the parishes of Acton, Edgware, 
Kdmonton, Enfield, Finchley, Friern Barnet, Hendon, Hornsey, 
Little Stanmore, Southgate, Tottenham, Wembley, Willesden, and 
Wood Green. 


SomE preliminary trials to ascertain adjustments for 
the adaptation of autocars to the regular train service took place 
over a section of the main North-Eastern line going north at York 
on Tuesday, The new car was run to Skelton Bridge and back 
with satisfactory results. It is proposed shortly to conduct a 
further series of trials on the light railway between Selby and the 
village of Cawood. The new autocar is between 50ft. and 60ft. 
long, and is fitted at one end with an engine chamber accommo- 
dating a Wolseley petrol engine. A dynamo generates electricity | 
and supplies energy to a four-wheel bogie underneath the engine 
compartment. ting accommodation is provided for fifty-two | 
passengers, The car is lighted and heated by electricity. 
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NOTES AND MEMORANDA. 


JupGinG from the returns of motor cars registered there 
are at the present time about 15,000 of these vehicles in the United 
Kingdom. 


Tae number of foreign motor cars imported into this 
country continues to increase ; taking the month of November last 
as an example, these imports represented a sum of nearly £117,000, 
a large increase over the same month the year before. 


A TELEGRAM from New York states that Dr. Tracy, of 
the New York Health Department, who has been for some time 
past making extensive experimental work with radium, now believes 
that radium fluid taken internally may work a revolution in the 
treatment of tuberculosis, diphtheria, typhoid, and other infectious 
and protozoal diseases, 


Tue official returns for the year 1908, which have been 
issued by the Board of Trade, show that the total British exports 
of coal, coke, and patent fuel for the year 1903 amounted to 
46,622,700 tons, which is an increase of 1,725,000 tons, or nearly 
4 per cent., on the exports of the previous year. The increase, 
compared with 1901, is 64 per cent. 


A PARLIAMENTARY paper, issued last week, gives details 
in reference to 710 authorised gas undertakings, of which 454 
belong to companies, and 256 to local authorities. The former 
have raised £77,129,037, and the latter £35,738,023. The com- 
panies’ receipts in 1902 were £17,205,092, and their expenditure 
£13,167,186. The local authorities received £9,554,984, and 
expended £7,215,502. 

AN intimation has been received at Dover that the 
Goodwin Sands lightships are to be put into communication with 
the shore by means of wireless telegraphy, and that the installation 
is to be completed in about a month. Four lightships will com- 
municate with the Admiralty wireless telegraphy station near 
Shakespeare Cliff, Dover. In cases of disasters on these dangerous 
sands the installation will prove of great value. 


Or the total of 3610 students in the German 
technical schools for the year 1902 no less than 1359, or 37-6 per 
cent., were foreigners. This is a very heavy percentage of 
foreigners, and surpasses the percentage at the technical univer- 
sities, which generally ranges from 10 to 30 per cent. At the 
Mining High School at Freiberg, the number of foreigners is still 
greater ; in 1901 there were 280 foreigners to 186 Germans. 


Tur United States Coast and Geodetic Survey is now 
making a survey of the coastline and harbours of the Philippine 
Islands, The extent of it is shown by the statement that the coast- 
line of the islands is over 11,400 miles, or double that of the United 
States. There is a mile of coastline to every square mile of area, 
while in the United States the proportion is 1:555, There are 
nearly 1700 islands having names, and it is possible to count 3000 
islands and islets on the chart. 


Tue Scotch Ironmasters’ Return for 1903, issued on 
Wednesday, shows a remarkable increase in stocks in makers’ 
hands, the total being given at 1,187,688 tons, or 55,449 tons 
increase. The production was 1,288,073 tons, or 7000 tons 
decrease, and the consumption 923,465 tons, or 32,754 tons 
decrease. The total exports are returned at 323,904 tons, or 
32,854 tons decrease; while the total exports and consumption 
were 1,247,369 tons, or 95,608 tons decrease. 


From the statement given by Dr. Thorpe, in his report 
on the full analyses undertaken by him of the water supplied to 
the metropolis during the month of November, it appears that 
organic carbon was present in the samples of water analysed by him, 
in proportions ranging for any unit of weight from 0-053 units to 
0-455 units in every 100,000 units of the water. The chemists 
carrying out analyses for the water companies show by their results, 
which are recorded in an Appendix, proportions of organic carbon 
ranging from 0-029 units to 0°554 units in every 100,000 units of the 
water. 

THE report on the condition of the metropolitan water 
supply during the month of November, 1903, by the water exa- 


| miner appointed under the Metropolis Water Act, 1871, shows that 


the average daily supply delivered from the Thames during the 
mouth was 111,490,089 gallons ; from the Lea, 46,213,195 gallons ; 


| from springs and wells, 46,601,584 gallons ; from ponds at Hamp- 


stead and Highgate, 238,470 gallons. The daily total was, there- 
fore, 204,543,338 gallons for a population estimated at 6,569,320, 


| representing a daily consumption per head of 31-14 gallons for all 


purposes, 


AN important alteration will be made shortly in the con- 
struction of the large battleships in the German navy, says the 
Berlin correspondent of the Standard, The improvements in the 
manufacture of armour plates, together with other reasons, have 
necessitated the strengthening of the central battery. It is intended 
to substitute for the 17 em. quick-firing guns, which now form the 
armament of the central battery, 21 cm. quick-firing guns. It is 
pointed out that if a ship of the King Edward VII. class were 
opposed by a ship of similar size and defensive power, but possess- 


| ing 21 em. guns in the central armament instead of the present 


17 cm. guns, the latter would have a considerable superiority in an 
artillery duel beyond torpedo range. 


THE twenty-first report on the working of the Boiler 
Explosions Acts, 1882 and 1890, for the year ended June 30th, 
1903, has been issued by the Marine Department of the Board of 
Trade. During the twelve months 22 persons were killed and 67 
injured by boiler explosions, the average numbers for the twenty- 


| one years since 1882 being 29 and 61 respectively. There is, it is 


stated, no definite information available as to the number of 
boilers in use in the United Kingdom, but it may be fairly 
assumed that there has been a considerable increase during the 
last twenty years. If this is the case it is satisfactory to find, 
the report points out, that there is no tendency to any increase 
in the pea ae of serious explosions or in the loss of life from 
such casualties, 


STaYBOLTs break more frequently in bad-water districts 


| than in those districts where the water is freer from incrustating 


solids, says Mr. H. A. Fergusson, in a paper read before the 
Western Railway Club of America. This is not to be attributed 
to the action of the water on the bolts, but to the fact that such 
engines are washed out very much more frequently, with conse- 
quent vibration of the bolts each time. There is apparently no 
remedy for this, where water purifying stations are absent, except 
a flexible staybolt, and while numbers of these have been designed 
and tried, there are none of them that will not soon become 
inflexible through the hard scale formations around the movable 
parts. The best bolt, therefore, is one which has the greatest 
flexibility, and which cannot be affected by scale. 


THERE are 971 electric lighting and power-generating 
stations in Germany supplying current to municipalities or 
districts. Of this number 50 have generating plants equivalent 
to 2000 kilowatts or more, at the head being the station at Moabit 
(Berlin), which, including its sub-stations, has a plant capacity 
aggregating 26,523 kilowatts. Nearly the same capacity, viz., 
25,423 kilos., is possessed by the station, including sub-stations, 
situated in Oberspree (Berlin). Of the 50 largest stations 
mentioned above, 19 generate both continuous and alternating 
current, 16 stations }roduce alternating current only, while 
15 are solely equipped with continuous-current plant. The 
aggregate capacity of these 50 stations amounts to 271,479 kilowatts. 
The total capacity of all the electric lighting and power stations 
serving municipalities and districts in Germany is about 
400, kilowatts, 





MISCELLANEA, 


Tue construction of a harbour to the north of the city 
of Kiel is being planned. 


A CANAL is to be cut between Lake Onega and the 
White Sea at the estimated cost of 12 million roubles. 


A scHooL for the training of marine engineers for the 
Belgian merchant navy is about to be established at Li&ge, says a 
marine contemporary. 

WE learn from Fairplay that the idea of starting the 
new Russian steamship line from the Black Sea to the {= tod 
States has been given up for the present. 


Tur War-office has consented to a grant of £250 to 
members of the Motor Volunteer Corps for exceptional wear and 
tear of cars used in last year’s Army manceuvres, 


RorrERDAM was visited last year by 7652 vessels, 
measuring 7,626,263 tons, against 6,855 ships and 6,600,549 tons in 
the year 1902, being an increase of 797 ships and 1,025,714 tons, 


Tur Admiralty have decided to carry out no further 
experiments on the Belleisle, hulk, and after the vessel has been 
patched up and made floatable she is to be sold out of the service 
to be broken up. 


NOTWITHSTANDING the arrangement to re-start 350 men 
in the bar mills at Baldwin’s Landore Steel Works, 400 hands in 
the smelting department have stopped work, and the furnaces 
have been damped down for an indefinite period. 


THE Stockport Town Council have decided to petition 
Parliament against the Manchester Corporation (General Powers) 
Bill, the Cheshire Electricity and Power Gas Bill, the Mid-Cheshire 
Tramways Bill, and two Bills affecting the River Weaver Naviga- 
tion. 

Tue third-class cruiser Diamond was _ launched 
recently at the works of Cammell, Laird, and Co., Limited, 
Birkenhead. This is the first vessel which has left the stocks since 
the amalgamation of the firms of Charles Cammell and Co., Limited, 
and Laird Brothers, Limited. 


Tur Newcastle-under-Lyme Corporation, in their new 
scheme of sewage disposal, intend to use in the bacteriological 
filters broken saggers, a practically unproductive refuse of pottery 
manufactories. The opinion of the consulting engineer is that 
saggers will be more serviceable and effective as sewage filters 
than coal. 

THE 12,000-ton four-masted steamer which was launched 
several months ago from Clydebank without being named, and has 
been laid up at Greenock, has been sold to the Cunard Company. 
She is to be re-fitted internally to make her suitable for the American 
service. The steamer was surveyed recently on behalf of the 
Japanese Government. 


Tue Board of Trade have received from the Russian 
Consul-General in London a communication notifying that a prize 
of 50,000 roubles (£5300) is offered by the Russian Ministry of 
Finance for the discovery of the best system of denaturing alcohol. 
The prize is to be allotted and made payable on July Ist, 1905, 
which is the last day on which the denaturing material can be 
entered for competition. 


A pEspaTcH has been received at the Foreign-office, 
from H.M. Consul at Palermo, reporting that the ‘Societa di 
Acclimazione e degli Agricoltori Siciliani” of Palermo has instituted 
an exhibition, with premiums, for the best agricultural machines, 
instruments or appliances adapted to Sicilian usage and farms, 
which, it should be noted, are mostly situated in high lands, 
accessible only by mountain tracks over which wheeled traffic is 
seldom possible. 

An American authority on machine shop practice says 
that up to the present time high-speed steels have not given much 
success in fine work where a heavy cut cannot be taken, nor do 
they make good finishing tools, the reason being that the high 
temperature of the point of the tool necessary for good work 
cannot be maintained on fine cuts, and also when maximum work 
is being done by the tool ‘the cutting edge is somewhat blunted 
and does not produce a smooth surface. 


Suor tty after eleven o'clock on Wednesday night a fire 
was discovered in a shed attached to the shipbuilding works of 
Mordey, Carney, and Co., Southampton. A strong wind was 
blowing, and the fire quickly spread to the main portion of the 
buildings. The fire engines and appliances had to be conveyed 
from Southampton across the floating ferry to the works, and by 
the time they arrived the flames had secured a good hold. It is 
feared that the greater portion of the works will be destroyed. 


THE Royal Agricultural Society of England have now 
issued the prize sheet for live stock, poultry, produce, and imple- 
ments, &c., at the show to be held on the Society’s Permanent 
Showyard at Park Royal, Willesden, London, N.W., from Tues- 
day, June 21st, to Saturday, June 25th, 1904. The total value 
of the prizes offered, inclusive of champion prizes, medals, cups, 
and class prizes, is £6068, of which £1165 are contributed by various 
breed societies. Entries of implements will be accepted up to 
March 15th. 

A Specrat Canal Commission, in their annual report, 
advance a pessimistic view as to the outlook for the canal system 
of Ohio. The Commissioners declare that, unless the Legislature 
will make far more generous provision for the maintenance and 
improvement of the canals in the future than in the past, the 
waterways should be abandoned at once. They assert that the 
management of the canals, which has cost the State about 
£3,000,000, by a Board of Public Works whose aggregate com- 
pensation is about £480 per year, is antiquated and out of date, 
and recommend a complete reorganisation of the system of 
administration. They say that the canals, as they are to-day, are 
absolutely useless. 


Tur Manchester Ship Canal (Finance) Bill of 1904, 
giving effect to the arrangements made between the Corporation 
of Manchester and the Canal Company, and to empower the Man- 
chester Ship Canal Company to raise additional capital, has been 
issued by the Private Bill-office. The Corporation are to accept 
3h instead of 44 per cent. on their debentures, which are to be 
made irredeemable and incapable of transfer. The arrears of 
interest due to the Corporation are to be extinguished, the com- 
pany giving, in respect of them, pre-preference shares for the 
amount which the Corporation is actually out of pocket, apart from 
the provision which has been made for the sinking fund. The 
company will also be empowered to raise £1,500,000 at once by 
mortgage with priority over the existing Corporation debentures. 


ImporTANT developments are taking place in the 
milling trade of London. The London and India Docks Company 
has just let several acres of ground on the south side of the 
Royal Victoria Dock to Joseph Rank, Limited, of Hull, and 
Messrs. William Vernon and Sons, of Liverpool and Birkenhead, 
who propose to spend a very large sum in the erection of flour 
mills, and another large firm are also negotiating fora site. This 
will be an entirely new business for the docks. This movement in 
trade is owing to the recognition by the milling interests of the 
advantage of the dock facilities in London. The millers will be 
able to discharge cargoes of grain direct from the ship into the 
mills, thus saving the cost and delay of lighterage, and they will 
have the further benefit in the distribution of flour of being able 
to deliver direct into railway truck or barge, or of carting ,to 
London depts, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


\USTRIA.—F. A. Brocknats, 7, Kump/gasse, 
CHINA.—KgLLY AND Watsn, Limrrep, Shanghai and Hong Kong. 
PRANCE.—Boyveau AND CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—ASHER anbD Co., 12, pyr den Linden, Berlin, 
F. A. Brocknaus, Leipziec; A, TWeirrMevER, Leipzic. 
INDLA.—A. J. COMBRIDGE AND Co., " Railieey Bookastalla, Bombay. 
1VALY.—Logscuer anp Co., 307, Comme: Rome; Booca Freres, Turin. 
JAPAN.—KeLiy anp Watsn, Limrrep, Yokohama. 
Z.P. Manuva anv Co.. 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. Ricker, 1/4, Nevaky Prospect, St. Petersburg. 
s. AFRICA.—Wa. Dawson &'Sons, Limrrep, 7, Sea-at: (Box 489), Capetown. 
GiorpoN AND Gotcn, Long-street, Capetown. ° 
Rh. A. THompson anv Co., 33, Loop-street, Capetown. 
J. C. Juta anv Co., Capetown, Port Blizabeth, Johannesbury, 
East London, Grahamstown, King Williamstown, Stellenbosch. 
HANDEL House, Limirep, Kimberley. 
Apams anv Co., Durban and Mavitsburg. 
AUSTRALLA.—Gorpvon anp Gorcu, Melbourne, Sydney, and Brisbane. 
R. A. THompson anv Co., 180, Pitt-street, Sydney; Melbourne, 
Adelaide, and Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upton anv Co., Auckland ; Craia, J. W., Napier. 
(ANADA.—MontreaL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 83 and 85, 
Diane-street, New York ; Susscription News Co., Chicago. 
STRAITS SETTLEMENTS.—KELiy anv Waxsn, Limite, Singapore. 
CEYLON.—Wisayartwa anv Co., Colombo. 
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SUBSCRIPTIONS. 


THe Enoineer can be had, by order, from any newsagent in town or 
country, at the various railway stations ;. or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
udvance) :— 

Half-yearly (including. double number) .. £0 14s. 
Yearly (including two double numbers). . £1 9s. Od. 


C.rorm Reaprno Cases, to hold six issues, 2s. 6d. each, post free 2s, 10d. 


if credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 

Foreign Subsciptions will, until further notice, be received at the rates 
given below. Forei » Subscribers paying in advance at these rates 
will receive THE Enoixaxe weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Tuk ENoINEER, and 
accompanied by letter of advice to the Dblisher. 

Tun Paper Copies. Tuick Paper Copies. 
Half-yearly £0 188. Od. ci ly £1 Os. 8d. 
Yearly - . £1 16s. Od. | Yearly .. -- £2. 00., 62 

(the difference to cover extra postage. 


ADVERTISEMENTS. 


4m The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-offee Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o'clock on Tuesday morning in 
each week. 


6d, 


~ 


Paper are to be addressed to the Publisher, Mr. Sydney White ; all other 


letters to be addressed to the Editor of THe ENGINEER. 
Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON."’ 








PUBLISHER’S NOTICES. 


During the rebuilding of the house, No. 33, 
Norfolk - street, ‘‘THE ENGINEER” will be | 
edited and published 
Nos. 2 and 3, Norfolk-street, to which all com- 
munications for the Editor or Publisher should 
be addressed. 


7 * 
* 


*,” THE JAPANESE LINE-OF-BATTLE SHIP HaTSUsE.— Our two-page 
* Supplement of the above may be had, printed on Japanese vellum 
paper, upon a voller, price 1s., by post 1s, 1d. 





* 
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Tf any subscriber abroad should receive THE ENGINEER im an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the | 
Agent through whom the paper is obtained, Such inconvenience, 
if suffered, can be repation by obtaining the paper direct from 
this office. 
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TO CORRESPONDENTS. 
In. order to avoid trouble and confusion we find it necessary to inform 


| ear 


Jor insertion in thia column, must in all casea be accompanied by a large 


envelope legibly divected by the vwviter to himaels, and atamped, in ovder 
that anawers veecived by va may be forwarded to theiy destination, No 
notice can be taken of communications which do not comply with these 


instructions, 


42” «All letters intended for insertion ia THE ENGINEER, 07 containing 
questions, should be accompanied by. the name and address of the writer, 
not necessarily for publicaticn, but aa qa proof of good ‘faith. No notice 
whatever can be taken of anonymous communications. 


4a We cannot undertake to return Phdwings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


W. 8S.—Of what material is the cylinder made? 
R. G.-G. (Oban).—The Engineer to the Durban Harbour Board is Mr. 
Charles J. Crofts, M. Inst. C.E. 

G. W. (London).—The weight of rails ranges from 75 Ib. to 103 Ib. per 
A ga possibly, 84 1b. would be a safe average. 

. J. M. (Brixton).—You can get lessons in draughtsmanship at any 
oe college, or you can enter a works as a junior in a drawing-office 
and learn in the best way possible. 

R. H. L. (New Cross).— Dynamos for railway-carriage lighting are supplied 
principally U4 Stones, of Deptford. Sir W. Spee ts Whitworth and 
Co., Newcastle, make both guns and eléctrical machinery. 

C. C, (Patricroft).—There is no English paper specially devoted to ship- 
building. See the ‘ Proceedings” of the Institution of Naval Archi- 
tects, Adelphi, London, and of the North-East Coast Institution of 
Engineers and Shipbuilders, Newcastle. © 

Cora.—The forms of the Corliss valve gear are very numerous, and we 
know of no book specially devoted to them. Most of the books on the 
design of valve gears give some general rules which will be found use- 
ful. Probably, Hurst's is as good a book as you will get. 

O. F. (Lahinch).—No special examination has to be passed. Some works 
deinand a certificate of wel education. Any recognised public 
examination is suffi ‘y mathematics and mechanics 
are needed, and mechanical deewieg is rarely asked for. Write to the 
firm you think of entering and ask on what degree of proficiency they 
insist. You might get Perry's “ Mechanics” and Lineham’s “ Mechanical 
Engineering.” For the steam engine, &c., see Jamicson’s books, 

E. C. (Merton).--We should say that the common-sense way would be to 
rest the protractor by its base on the side of the cylinder, that is to 
say, vertical if the cylinder is vertical, horizontal if thé cylinder is 
horizontal. Your method would involve finding a true horizontal, and 
ensuring that the cylinder was absolutely vertical before the angle 
could be measured. Furthermore, the statement that a branch was at 
90 deg. to a cylinder would, by your plan, mean that the branch was 
parallel to the pipe. 











MEETINGS NEXT WEEK. 


Tur Junior Institvrion oF Enotneers.—Friday, January 22nd, at 
8 p.m., at the Westminster Palace Hotel. Presidential Address, by Mr. 
J. Fletcher Moulton, 
Tue Institution oF ELectricaL ExGingrrs: Lerps Locat Sectrion.— 
Thursday, January 2ist, at 7.30 pan., at the Yorkshire College, Leeds. 
‘* Alternators in Parallel,” by Mr. H. Bohle. 
Society or Arts.—Tuesday, January 19th, at 8 p.m.. Applied Art 
Section: ‘‘ Celtic Ornament,” by George Coffey. Wednesday, January 
20th, at Sp.m. Ordinary meeting. “Organ Design,” by Thomas Casson. 
Rovat MetTroro.ocicat Society. — Wednesday, January 20th, at 
7.30 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, S.W. Ordinary meeting. Annual general meeting at 7.45. 
Address, ‘‘ The Present State of Ocean Meteorology,” by Capt. D. Wilson- 
Barker. 
Tue InstitcTion or Crvit Enaingers.—Tuesday, January 19th, at 
Sp.m. Paper to be discussed, ‘‘ The Electrical Reconstruction of the 
South London Tramways on the Conduit System,” by Alexander Millar, 
Assoc. M. Inst. C.E. Paper, “‘ The Sanding-up of Tidal Harbours,” by 
Alfred Edward Carey, M. Inst. C.E. Students’ Visit: Wednesday, Janu- 
| ary 20th, at 2.80 p.m., to the Works of Messrs. Elliott Brothers, Lewis- 
am. 
Roya Institution oF Great Britain.—Friday, January 22nd, at 9 p.m. 
Discourse on “ Spectroscopic Studies of Astro hysical Problems at Stony- 

hurst College Observatory,” by the Rev. Waites Sidgreaves. Afternoon 
Lectures next week : Tuesday, January 19th, at5p.m. Lecture No. II. 
| on “The Development of Animals,” by Prof. L. €. Miall.—Thursday, 
| January 2ist, at 5 p.m.—Lecture No. II. on ‘“‘The Flora of the Ocean,” 

| by Mr. G. R. M. Murray.—Saturday, January 23rd, at 3 p.m. Lecture 
| No. II. on “ British Folk Song” (with vocal illustrations), by Mr. J. A. 
| Fuller Maitland. 





| 








DEATHS. 

On the 9th inst., at Newcastle, Co, Down, suddenly, Witt1am Hotmes 
Sites, of Westbank, Strandtown, Belfast, eldest son of Samuel Smiles, 
LL.D., of Kensington. 

On Saturday, January 9th, at his residence, 64, Burton-court, Lower 
Sloane-street, 8S.W., WiLLiaM JosepH ‘Kinospury, M.I.C.E., late of 35, 


Courtfield-gardens, 8. W. 
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LOCOMOTIVE ENGINE FRONT ENDS. 


Ir is an admirable fact in American railway life 
that the master mechanics—in other words, the 
locomotive superintendents—have. formed several 
societies for the acquisition of special information 
and the interchange of. experiences. We. have 
nothing like this in Great. Britain; because the 
number of railway mechanical engineers is so small. 
At a recent meeting of the Central Railway Club, 
one of the societies referred to above, Mr. W. F. M. 
Goss delivered a lecture on “ Recent Progress in the 
Design of Locomotive Front Ends,’ which was full 
of interest. By the words “ front ends” Mr. Goss 
means much more than smoke-boxes. The term 
“front-end” refers to all that portion of a loco- 
motive boiler which is beyond the front tube-plate. 
It includes the extended shell of the boiler, which 
forms the smoke-box, and in general all mechanism 
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which is therein contained, such as steam and 
exhaust pipes, nettings, diaphragms, and draught 
pipes. It also includes the chimney. Mr. Goss 
holds that the front end may be regarded as 
apparatus for doing work. The source of power is 
the exhaust steam, and the useful work done is 
represented by the volumes of furnace gas delivered 
up the chimney against the pressure of the cxternal 
atmosphere. 

Although so much is only incidentally stated, 


correspondents that letters of inquiry addressed to the public, and intended | 





It 


mental data, and is correspondingly valuable. 
loses nothing in interest that the lecture upsets 
| some views held pretty freely among railway men. 


There are three points to be considered in designing 
a front end—three conditions which it is most 
essential to secure. The first of these is a good 
draught; the second is that flaming cinders shall 
not be sent flying up the chimney ; and the third is 
that the back pressure shall not be great. If the 
locomotive superintendent could have his way, be 
would leave the cinders to take care of themselves. 
Assuming that Mr. Goss is right in his data, which 
we see no reason to doubt, the desirability of leaving 
the cinders alone becomes more apparent than ever 
Dividing the work done by the exhaust into three 
equal portions, it appears that one-third is absorbed 
in pulling air through the grate and fire, another 
third in pulling it through the tubes, and the final 
third in forcing it through the diaphragm, or grid 
or a screen introduced to arrest sparks. In every 
civilised country where the locomotive is used 
attempts have been made to improve blast pipes. 
The subject has been discussed mathematically, 
experimentally, practically, and it still remains 
open to doubt that the facts are really all known. 
The various devices that have been patented, 
and tried with varying success, are legion. To 
judge by daily experience, it may be said that 


very little, if anything, is gained by departing 
from the simplest devices; and Mr. Goss 
seems to say that the soundness of this 


deduction has been demonstrated by most elaborate 
and careful inquiries. He shows—as we think, con- 
clusively—that the exhatist does not act as a suc- 
cession of pistons rushing up the chimney, but that 
the blast acts very largely, but not altogether, by 
induction; and he explains that a very peculiar 
undulating motion takes place in the body of the jet 
projected up the chimney, the jet being ‘divided up 
into stream lines which are very far from moving 
with uniform velocity. But the most eurious fact 
is that the power of the exhaust depends absolutely 
on the weight of steam sent up the chimney in any 
unit time, and on nothing else. It is quite un- 
affected by slow or fast running, it being always 
understood that the engine is moving at some 
moderate velocity, so that the puffs of steam follow 
one another regularly and fairly closely. He 
sums up the result of elahorate experimental 
inquiries in five conclusions, which we give :— 
(1) The jet acts upon the smoke-box gases in two 

ways; first, by frictional contact, it induces motion 
in them, and, secondly, it enfolds and entrains 
them. (2) The action of the jet upon the smoke- 
box gases is to draw them to itself, so that the flow 
within the front end is everywhere toward the jet. 
(3) The action of the jet is not dependent upon 
the impulses resulting from individual exhausts. 
Draught can be as well produced by a steady flow of 
steam as by the intermittent action of the exhaust. 

(4) Draught resulting from the action of the jet is 
nearly proportional to the weight of steam exhausted 
per unit of time. It does not depend upon the 
speed of the engine nor the cut-off of steam from 
the cylinders, except in so far as these affect the 
weight of steam exhausted. (5) The form of the 
jet is influenced by the dimensions of the channels 
through which it is made to pass. Under ordinary 
conditions it does not fill the chimney until near its 
top. If the diameter of the chimney is changed, 
that of the jet will also change. 

- Concerning the shape of the blast-pipe nozzle, it 


jis enough to say that the single simple circular 


aperture appears to be at least as good as any 
other that can be devised. Its position is of far 
more importance than its shape, and it should be 
kept as low down as possible in the smoke ws 
The soundness of this conclusion, we may say, 
demonstrated up to a certain point by Mr. Billinton's s 
experience on the London and Brighton Railway. 
He has gained much by reducing the height of his 
blast pipes. In the United States « bridges” have 
been tried. These are thin wedges placed with the 
sharp edge down across the blast nozzle. They are 
intended to split the jet of steam and direct it 
against the sides of the chimney. The result is an 
improved draught, but the back pressure is aug- 
mented out of all proportion to the reduction in the 
area of the blast nozzle. 

More than a thousand experiments have been 
carried out at Purdue University to determine the 
best form of chimney. It will upset some pre- 
conceived notions to be told that a straight chimney 
is no worse than a conical or evasé chimney, except 
in so far as proportions have less effect on the 
conical than they have on the straight chimney. 
To secure the best results the tapered chimney 
should have at the point of greatest contraction a 
diameter equal to one-fourth that of the smoke-box, 
and at about 17in. above its base. Thence up the 
diameter ought to increase at the rate of 2in. per 





what Mr. Goss had to say was all based on experi- 





foot to the top, but a definite relation exists hetween 
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the height of the chimney and the position of the} in Germany during the past two years, whether the 


blast pipe. 

Mr. Goss has nothing to say about petticoat pipes 
or internal chimneys, except that experiments are 
now being carried out with them. The dimensions 
he gives serve very well to illustrate the advantage 
which a big loading gauge confers on the designer 
of American locomotives. In this country it seems 
superfluous to talk of chimneys. The huge modern 
locomotive has no external chimney, but simply a 
kind of frill round an aperture in the top of the 
smoke-box. For engines of less size chimneys still 
exist, and a remarkable divergence of practice exists 
as to dimensions. Those adopted by Mr. Billinton 
may be compared with those of Mr. Dean on the 
Great Western. The draught problem is beset with 
difficulties, and it is fortunate that very similar 
results can be obtained within wide limits of varia- 
tion in dimensions and proportions. We may 
add that it is impossible to insist too strongly 
on the absolute necessity of so fitting the 
blast pipe that the exhaust steam shall be 
delivered straight up the very centre of the 
chimney. The sole reason why some engines steam 
badly, although built off the same patterns, while 


others steam well, is that the blast pipe is not | 


dead true in the former: This is a fact which Mr. 
Goss seems to have overlooked. In this country 
the important part played by the front end of a loco- 
motive was at one time quite overlooked. - The 
diameter of the blast nozzle being settled, enough 
was done, and the wildest and widest diversity of 
practice existed about all and every other arrange- 
ment for obtaining draught. For years, however, 
the subject has been carefully studied. We shall 
certainly not go so far as to say that there is no 
further room for improvement ; but at least a great 
deal has been done in the case of engines which 
have chimneys a few feet long. But inquiry and 
experiment are urgently demanded to settle pro- 
portions for engines which really have no external 
chimneys to speak of. 


STEEL SYNDICATES IN GERMANY. 


THE so-called inquiry into the working of the 
numerous trade syndicates in Germany, which the 
Government entrusted to the Imperial Home-office at 
the end of 1902, began exactly a year ago, and will 


doubtless be continued for a lengthy period. It would 
be entirely misleading to describe as an inquiry the 
statements which are made at the Home-office, 
because they are nothing of the kind. Even the 
German newspapers admit that the proceedings are 
merely “contradictory discussions,” in the course 
of which the representatives of the syndicates set 
forth the views of their organisations, while their 
customers submit their side of the question, and 
lodge complaints, the latter of which frequently lead 
to sharp and acrimonious discussion. There is no 
question of the proceedings taking the form of a 
parliamentary inquiry, as was formerly advocated in 
the Reichstag, and as such is understood in the United 
Kingdom. The witnesses on both sides please 
themselves as to what they say, and they are not 
under obligation to answer any questions, while the 
Press is excluded from the conferences, and the 
official reports which are published are carefully 
edited, so as not to wound the susceptibilities of 
either party. It is on this irresponsible and unsatis- 
factory basis that the chairman of the conference 
has concluded the inquiry in so far as it relates to 
the coal and coke syndicates, the pig iron combina- 
tions, the semi-finished steel, and other organisations, 
and in the course of a week or two the operations of 
the sheet and wire syndicates will be investigated. 
The most important fact from the British point of 
view—that is, from the standpoint of the increased 
competition in semi-finished steel and more highly 
manufactured products which has been offered by 
German works both in British home markets and in 
neutral markets during the past year or two—is the 
ascertainment in the course of the inquiry that, 
apart from minor trade organisations, no less than 
forty-four conventions, cartels, and syndicates are in 
existence in the iron and steel industry at the present 
time. It is quite immaterial as to which of these 
three titles is allocated to the combinations, as they 
are all syndicates in policy, and with one group of 
exceptions, the practice followed is generally the 
same. With this reservation it may be said that 
they all either regulate the inland prices or produc- 
tion, or they control both; they all sell at high 
prices in the home markets, in order to 
allow the members, where the export branch 
is not syndicated, to dispose of their surplus 
production abroad at any prices obtainable, and any 
loss that may be incurred on foreign business is 
more than compensated by the large profits obtained 
from the inland trade. It is, however, doubtful, 
judging from the large profits earned and distributed 
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foreign business is wnremunerative, as has been 
thought in certain circles in this country. The 
group of exceptions to which reference has already 
been made relates to the mere rolling mills which 
have no supplies of raw materials, and which are 
absolutely dependent upon the semi-finished steel 
syndicate for deliveries of blooms, billets, &e. At 
home these particular works have to pay the pre- 
vailing high prices, and when they have produced 
sheets, bars, wire, &c., they have to compete with 
the works which make their own steel as well as 
finished products. In the case of the external trade, 
the mere rolling mills are confronted not only with 
the rivalry in manufactured iron and steel on the 
part of the members of the syndicate from which 
they procured their supplies of semi-finished steel, 
but also with the competition of foreign works 
which have also purchased supplies of German 
material for working up at a price of nearly twenty 
shillings per ton less than the inland price in the 
Fatherland. In these circumstances it is not sur- 
prising to hear that the position of the mere rolling 
mills is financially disastrous, and that their exter- 
mination is only a question of time. 

If the future outlook for the single rolling mills is 
far from being of a satisfactory character, that of 
the iron and steel works, many of which possess 
their own supplies of coal, and also produce pig iron 
in large quantities, may be regarded in a different 
light. The Rhenish-Westphalian combined coal 
jand coke syndicate, which has now succeeded in 
inducing the coal-owning iron and steel works to 
join the combination, has been definitely _ re- 
established for eleven years, and has increased its 
controllable production from 64,000,000 - tons to 
| 78,000,000 tons of coal per annum. The West- 
|phalian pig iron syndicate has just been renewed 
|for three years, and the Lorraine-Luxemburg pig 
iron syndicate for five years, while the syndicate 
| maintained jointly by these two combinations in the 
|form of the Dusseldorf basic pig iron sales bureau 
| has also been extended for five years. The Sieger- 
land pig iron association likewise co-operates, 
leaving the unimportant, from an export point of 
| view, Upper Silesian pig iron syndicate out of con- 
| sideration. With the firmly-established Siegerland 
ironstone syndicate, and the large contracts already 
entered into for a period of years for the supply of 
‘iron ore from Sweden, we have the foundation 
stones of the German iron and steel trade 
| safely laid for a number of years. The only thing 
now lacking is the inauguration of the scheme for 
the formation of a general steel syndicate, which 
|has been under consideration for nearly twelve 
| months, and which proposes to absorb the existing 
| syndicates which control semi-finished _ steel, 
| girders, rails, castings, sleepers, wheel sets and 
flanges, sheets and plates, and so forth. Although 
the progress made with the project has been remark- 
ably slow, it really seems as if it will shortly be brought 
into existence, even if it is not established on such a 
comprehensive basis as was originally contemplated. 
|A number of the Westphalian works has already 
jagreed, and the Silesian works are said to be 
|coming into line. If the combination is formed 
it will probably be bad for British works 
|sandwiched between the American and German 
rivals, more especially as the latter intend to 
organise the export trade instead of merely con- 
trolling the inland markets, as obtains at present. 





VERY HIGH PRESSURE STEAM. 


For various reasons after remaining in abeyance 
for a time, the questions connected with economy in 
the use of steam are cropping up again for discus- 
sion; and men are asking whether the steam engine 
is really played out, and soon to be superseded by 
gas, or oil, or petrol, or alcohol engines. The 
apparently great economy attained by the Diesel 
engine, and the successful introduction of internal com 
bustion engines of very high power, driven by furnace 
or producer gas, has had the effect at first of dis- 
couraging attempts at improvement in the steam 
engine. The introduction of the turbine has, how- 
ever, directed attention once more to steam. But 
besides this, steam will always have its advocates, 
and many engineers begin to take heart again, and 
set themselves to make further improvements on 
that which is already good. Superheating and 
better designs are doing their work; and we have 
no reason to doubt that the steam engine will hold 
its own for a long time to come against its rivals. 

The directions in which improvements are pos- 
sible form an excellent subject for discussion. It is 
not necessary to plunge into any very recondite dis- 
quisitions on thermodynamics. Enough is known 
to settle the direction in which design should go if 
further economy is to be realised. We may take a 
lesson from the steam turbine. It rivals very good 
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various drawbacks, particularly leakage. This result 
is almost entirely due to the enormous range of ex- 
pansion with which the steam is worked. A terminal 
pressure of about 2lb. per square inch is not un- 
known, and this, with an initial pressure of 2001b., 
means a one-hundred-fold expansion. It will he seen 
that in all engines the range of expansion is limited 
by the terminal pressure more than by any other 
condition, An examination of a great number of 
diagrams, taken at various times from various piston 
engines, induces the belief that about 5 lb. per 
square inch is the irreducible minimum. A couple 
of pounds difference of pressure will always exist in 
reciprocating engines between the condenser ani 
the cylinder. If, now, we want an expansion of 
100 times, it is clear that the initial cylinder pressure 
must be 500 lb. Is there any reason why such x 
pressure should not be used? Pressures of 300 Ih. 
are common in the Navy. Many years ‘ago an 
engine was successfully run with a working pressure 
of 1000 lb. Perkins worked with as much as 
600 Ib. In the past time the construction of 
such boilers and engines involved difficulties 
which have long since been overcome; and 
we think it may be taken . for granted that 
a quadruple-expansion engine might be worked with 
steam 500 lb. pressure. About the boiler we 
shall say a word presently. Let us suppose that 
the high-pressure cylinder of an engine working 
with 200 Ib. pressure is 20in. in diameter. Then for 
500 lb. the diameter would be about 12°75in. only, or, 
allowing for the increased range of expansion, say 
l5in. It is evident that for the high-pressure end 
of the engine all the constructive work would be 
quite small and manageable ; and there is no reason 
to think that any insurmountable difficulties would 
be encountered in dealing with such a pressure. 
We should then have an engine on all-fours with 
the steam turbine. 

Here it may very properly be urged that as much 

may be got by superheating as by increasing the 
range of expansion. That, we venture to say, is an 
open question. But it does not follow that, because 
we use so abnormal a pressure, we must not super- 
heat. The temperature of steam with a total 
pressure of 500 1b. is probably about 457 deg. Fah. 
A rise of about 20 deg. will suffice to convert satu- 
rated steam into steam gas. In the present day, 
steam with a superheat temperature of 500 deg. 
or 520 deg. can be worked, and is worked ever 
day, with safety. It follows that we can use steam 
under the stated conditions with a range of ex- 
pansion that has never before been contemplated, 
save by a very few inventors—as, for example, 
Collinson Hall—who were before their time in that 
they had not at their command the fine workman- 
ship, admirable materials, and trustworthy lubri- 
cants now available. As to the probable advantage 
to be gained, that may be roughly stated on paper 
in terms of the hyp. logs. of the ratios of expansion. 
Thus, if steam is expanded twenty times—which is 
a common ratio for triple-expansion engines—we 
have 2°995, while for one-hundred-fold expansion we 
have 4°604; orroughly, the relative consumption of 
steam would be as 30 is to 46; the saving would be 
about 35 per cent. Whereas a very good engine 
indeed now requires 12 lb. of steam per horse per 
hour, the high-expansion high-pressure engine 
should manage with about 8lb., and with a good 
boiler the coal required would not exceed about 
2 |b. per indicated horse-power per hour. 
It is, perhaps, prudent to explain that we are 
very well acquainted with the fact that paper calcu- 
lations of all kinds about heat engines must be taken 
with the proverbial grain of salt. But we think that 
it will be admitted that we have advanced no pre- 
posterous propositions; that practice has shown 
that the greater the range of expansion the greater 
the economy; and that the terminal pressure con- 
ditions are absolutely limiting conditions, which 
compel the use of high pressures if we attempt to 
use large ratios of expansion. That it is impossible, 
or even very difficult, to use steam of great pressure, 
no engineer of the modern school would now dream 
of contending. That it requires exceptional handling 
is quite another matter. The real difficulty lies in 
making the steam, and that difficulty can, we think, 
be overcome by the use of water-tube boilers of the 
proper type. We would suggest coil boilers with 
forced circulation, somewhat of the Herreshoff, 
White, or Serpollet type. Opinions will differ— 
some persons will hold that invention has already 
gone as far as is feasible in the direction of 
augmenting pressure; others may hold with us 
that a very excellent case may be made out 
for pushing experiment along the lines we have 
sketched. 





LOCOMOTIVE COAL CONTRACTS. 


It is many years since the placing of’ the railway con- 








by many of the prineipal iron and steel companies 


reciprocating engines in economy, notwithstanding 


tracts for locomotive coal was fraught with such mischief to 
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some of the smaller collieries in South Yorkshire. As 
before stated, the associated South Yorkshire steam 
coal owners agreed to tender at 9s. per ton. The Midland 
and Great Northern, after considerable negotiations, 
placed their contracts at 8s. 9d. per ton. Although the 
North-Eastern held out for a time, it is now stated it fell 
in with the coalowners’ offer. The Lancashire and 
Yorkshire Railway Company refused to pay 8s. 9d., and 
cast about for supplies at less rates. These, it seems, 
have been secured, and it is said that the company has 
placed its contracts at 8s. 6d., and in some instances, 
where thin seams are worked, at slightly less. The placing 
of the company’s contracts will have a serious effect 
on certain small concerns, some of whom supplied as 
much as 2000 tons per week, and have been cut out. 
Other collieries which never supplied locomotive coal 
under railway contracts have an opening for the first 
time. These changes are certain to have their effect, and 
it is already rumoured that in one instance, where a thin 
seam is worked, and was largely supplied for locomotive 
purposes, the colliery will be practically shut down—at 
any rate for a time. The placing of the contracts has 
always an important bearing on the business done in 
shipping and steam coal sold in the open market. As 
they regulate prices, the contracts are always looked 
upon as advantageous to coalowners who secure them, 
being fully 6d. per ton better than business done in the 
open market. Usually the contracting company supplies 


its own wagons, and pays the coal bill promptly. Prices 
of locomotive coal have fluctuated a good deal. In 1888 


the railway companies placed their contracts at 6s. per 
ton. In the year 1889 prices rose to 8s. 6d. per ton, and in 
the years 1890-91 they paid 10s. 6d. per ton. Later they 
reached 16s. per ton, a price which paralysed the iron 





trade and materially affected railway shareholders’ 
dividends, 
A CANADIAN LIFT LOCK. 


(From a Canadian Correspondent, ) 


THR question which at the present time most engages the 
attention of the people of Canada, and which is before all 
questions the one most affecting the country’s future growth 
in every possible way, is that of the furtherance and advance- 
ment of the transportation facilities within the borders of 
the Dominion; and the most important phase of this 
question is the matter of obtaining a quick, and accordingly 
cheap route, from the heart of the great grain-producing 
country that lies west of Ontario to the Atlantic seaboard, 
and so to the markets of the world. Existing and projected 
railroads form connections between these two points, but 
their routes are circuitous, and their freight charges are 
necessarily heavy. The St. Lawrence River and the Great 
Lakes form a chain of waterways from the Atlantic Ocean 
to Port Arthur, at the head of the Great Lakes and 
a short distance from Winnipeg, the distributing centre 
of the wheat - growing area; but this route is even 
more circuitous than- that of the railways, and much 
slower, All these matters were considered by the Govern- 
ment of about ten years ago, who recognised the necessity of 
maintaining for Canada the country’s own grain-handling 
trade, and there was at that time a danger that this trade 
would be diverted over United States railroads to United 
States ports. More recent years have shown how great this 
danger really was. After much consideration a scheme was 
evolved, the main feature of which was a canal cut through 


the centre of Ontario from the southern end of Georgian Bay | 


to the eastern part of Lake Ontario, thus affording an all- 
water route to the ocean, shorter by 250 miles than the route 
south through Lakes Superior, Huron, Erie, and Ontario 
and the St. Lawrence River. 
claimed for the proposed route was that it would save much 
handling of grain in loading and unloading boats and railroad 
cars, and when it is considered that last year’s crop of 
Western wheat alone was about 60,000,000 bushels, and that 
it is expected that ten years will see this annual crop increased 
to 150,000,000 bushels, the importance of this point can 
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Another great advantage | 


readily be imagined, The idea of this great undertaking at | 
first frightened Canada’s legislators, but its evident import- | 
ance, and, it is whispered, the pressure brought to bear by | 








the six constituencies through which the canal was tojbe%cut, 
were worked to their fullest extent, {and the task 5 was 


eventually started. The part of Ontario through which it 
was decided to cut the canal was along the valley of the 
Trent River, and through a country much broken by 
small lakes and rivers, of which full advantage has been 
taken, that out of a total distance of about 200 
miles of waterway only about 20 miles will be actual canal 
cutting. The canal, however, has to cross a height of 
land 600ft. above the level of Lake Ontario, and numerous 
locks are necessary. At two points on the canal route 
unusually sudden rises in the lay of the land were encoun- 
tered, and it was found necessary to construct at these places 
balancing hydraulic lift locks. The larger of these lift locks, 
situated at Peterborough, about 30 miles from Lake Ontario, 
has just been completed, and only awaits the opening of the 
canal to be put into every-day use. The lock consists of two 
steel tanks, moving up and down the height of 65ft. These are 
practically two huge hydraulic elevators, which, instead of 
freight or passenger cars, are great tanks lifting to the upper 
level of the lock, a distance of 65ft., a complete section of 
the canal with the vessel it contains and the water in which 
the latter is floating. The tanks are each 150ft. long, 38ft. 
wide, and 9ft. 8in. deep, and each rests on a single hollow 
piston, 8ft. in diameter, constructed of Tin. steel. These 
pistons sink into steel cylinders, connected by a 2ft. pipe, 
by means of which they act together, the one rising as the 
other is lowered. After a barge descending the canal has 
entered the tank at the upper level of the lock, automatically 
sealing gates at the juncture of canal and tank close, and an 
extra foot of water is pumped into the tank. It is then 
that much heavier than the lower tank, and naturally has a 
tendency to sink. To allow it to do so, valves in the 2ft. pipe 
connecting the cylinders are opened, and the water 
flows from under the raised tank to below the other, 
forcing it up while the former descends, the weight of the 
extra foot of water which it is carrying doing the whole 
work. The time required for this operation of raising or 
lowering a vessel the 65ft.—or, indeed, of raising and lower- 
ing one in each of the tanks at the same time—is less than 
15 minutes, while 974 minutes would be required to move 
one boat each way through ordinary locks. The whole affair 
is like a balance scale. 

The masonry of the lock is entirely cement, moulded 
layer upon layer, until now the whole thing is practically a 
monolith comprising 25,000 cubic yards, and this part of the 
work has been carried out with considerable attention to 
architectural beauty. A public road passes through the main 
part of the structure underneath the canal, and beneath the 
road are chambers containing the pumps, run by power 
supplied by a water wheel, also in a chamber under the 
canal; the same source supplies electric current for lighting 
a considerable length of the canal. 

It is now about three years since the first sod was turned 
in connection with the building of this lock, and all that time 
work has been continually going on at other parts of the 
waterway, the result being that the end of 1904 will see the 
canal in operation. There has all along been much opposi- 
tion to the canal, and, for one thing, it is claimed that as it 


so 





will only accommodate vessels of 9ft. draught, these boats | 


may be rather light for traffic on the upper lakes, but at any 
rate it has to be considered that for ten miles on either side 
of the entire length of the waterway there are 6,000,000 acres 
of good farming land which will, by this canal, be brought 
into direct and cheap communication with the great ports of 
the East, and cannot fail to derive great advantage thereby. 





RAILWAYS AND ELECTRICAL POWER. 





Aw Act of great importance to railways came into force on 
We refer to a statute passed during the 
last session which enables all railway companies to adopt 


| No. 10, but these were doing no work. 


electrical traction, if they are so minded, without the | 


necessity of going to Parliament for powers. The measure 
provides that the Board of Trade, when applied to on that 
behalf, may make an order authorising a railway company to 
use electricity in addition to, or insubstitution for, any other 
motive power, and for any other purpose. The Act also pro- 
vides that railway companies may, with the leave of the 
Board of Trade, construct and maintain generating stations, 
or other electrical works, on any land belonging to them, 
and that they may enter into agreements with any body cor- 





poratezor other, person for the supply to the company of 
electrical power, or the supply to or use-by the company of 
any electrical power, or the supply to or use by the company 
of any electrical plant or equipment. It is obvious that 
this provision will have an important bearing upon the 
question of electrical. supply in ‘‘bulk.’’ If a company 
authorised to grant a supply of this kind were able to con- 
clude an advantageous agreement with a railway company, 
its chances of financial success would be very greatly in- 
creased. The Board of Trade are also empowered to sanction 
any modification of any working agreement, so far as any 
modification of it is agreed to between the parties thereto, 
and is consequential on the introduction and use of electrical 
power. They may also authorise a railway company to sub- 
scribe to any electrical undertaking which will facilitate the 
supply of electricity to the company. The public safety 


' may be safeguarded by orders issued by the Board. That the 


measure puts no difficulties in the way of railway com- 
panies who desire to adopt electricity is evidenced by the fact 
that no order of the Board under the Act need be confirmed 
by Parliament, unless compulsory powers are sought to 
acquire land for a generating station. 

The Act further provides that before making an order the 
Board of Trade must be satisfied that proper notices have been 
issued, advising parties interested of the intention. Further, 
the Board must consider objections made by the ‘‘ council of 
any county, local authority, or other person,’’ to the applica- 
tion, in accordance with their rules, and may, if necessary, 
hold a local inquiry. Although there is not likely to be much 
opposition to a scheme promulgated for the purpose of intro- 
ducing electric traction on a railway, it is possible that a com- 
pany which desires to commence a private supply of electricity 
for lighting purposes might find opponents amongst those who 
had hitherto supplied them with electricity. It is not likely, 
however, that opposition from such a quarter would have 
much weight in determining the fate of an ‘‘order.”’ It is 
hoped that the new measure may facilitate the adoption of 
electricity as a motive power on those railways whose directors 
desire to make the change. 





THE COLLAPSE OF TODDINGTON VIADUCT. 


WE have received a report by Mr. Chas. L. Morgan to the 
Board of Trade on the fatal accident that occurred on 
November 13th, owing to the collapse of a viaduct on the 
new line of the Great Western Railway in course of construc- 
tion between Cheltenham and Honeybourne. The viaduct is 
known as Toddington Viaduct, and is 2104 yards in length. 
The foundations and abutments are constructed in Warwick- 
shire blue lias lime concrete, the remainder of the work being 
in brickwork, in lime mortar. The arches are in Stafford- 
shire brindle bricks, and the remainder of the work in wire- 
cut bricks, but faced with brindles. There are fifteen open- 
ings, each of 36ft. span. The arches are in five rings, giving 
a total thickness of 1ft. 10in., and have a rise of 16ft. The 
piers carrying the arches are 5ft. 3in. thick at springing, 
battering 1 in 36 on all faces. The greatest height of the 
viaduct from the ground to rail level is 42ft. The height 
from springing to rail level is 20ft. Each arch was turned 
on centres, consisting of six ribs, upon which the laggings 
were laid. 

At the date of the accident both abutments and all the 
piers were built. Arches Nos. 1 to 10, inclusive, were com- 
pleted, and all centering removed, except ribs 1 and 2 in 
Arches Nos. 11 and 
12 were completed, but the centres were in and not slacked. 
At Nos. 13 and 14 the brickwork to the arches was in progress. 
The ribs from No. 10 were being fixed for No. 15, the last 
arch in the viaduct. The brickwork and concrete in the 
haunches of arches 1 to 4 were finished to a level of 3ft. below 
soffit of arch, together with the spandril walls, in accordance 
with the contract drawings. The work to arches 5 to 8, both 
inclusive, was in a forward state, the brickwork and concrete 
in the haunches being completed to a level of 5ft. below the 
soffit of the arches, and the spandril walls built. At arches 
Nos. 9, 10, and 11, the haunches were filled in with brick- 
work and concrete up to about 5ft. below the soffit of the 
arches, and to arch No. 12 at the northern end, over pier 
No. 11, to 6ft. below the soffit, and at the southern end, over 
pier No. 12, to 9ft. below the same point. 

The crane, weighing 13 tons, on a 6ft. wheel base, gauge 
4ft. 84in., was used primarily for raising the materials for 
building the viaduct, and was for all such purposes, at this 
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stage of the work, stationary over pier No. 8, but it was 
travelled forward on rails carried by longitudinal timbers to 
the crown of arch No. 10, for the purpose of lowering the ribs 
forming the centering. The longitudinal timbers were butt- 
jointed on the crown ‘of arch No. 9, and were packed at their 
other ends on the crown of arches Nos. 8 and 10, and also 
supported on trestles over piers Nos. 8 and 9. The accident 
unfortunately resulted in the death of four men, and in 
injuries, more or less serious, to seven others, 

Mr.~ Morgan is of opinion that the failure was brought 
about owing to an error of judgment on the part of the con- 
tractors in allowing the crane to be placed directly over the 
crown of the arch No. 10, which was not sufficiently backed 
up in the haunches, and assisted in part by the mortar not 
being sufficiently set. The failure of this arch naturally 
brought about the collapse of the arches Nos. 7, 8, and 9, 
north of it, and would probably have been followed by others 
but that temporary struts were fixed after the failure of arch 
No. 7 to the piers of Nos. 4, 5, and 6, thus taking up the 
thrust. Nos, 11 and 12 to the south would undoubtedly have 
followed but that the centers were in and taking the weight. 


PORTABLE STONE CUTTING PLANT. 


THIs apparatus has been designed to cut rocks or boulders 
in their natural position by means of an endless steel wire 
cutting in both outward and return directions. It consists of 
a porti able carri age on which is mounted a Britannia petroleum 
engine—full description of which was given in our issue of 
July 10th, 1903—with all the necessary oil, water, and c: ling 
tanks, connections, &c. 

As mentioned, the cutting is done by means of an endless 
steel wire, and as that part of the wire where the diameter is 
slightly increased by the splice may not enter the seam, some 
arrangement for preventing this possibility is necessitated. 
This consists of a reversing gear fitted at the fore end of the 
carriage, and comprises a large bevel gear and two pinions, 
operated by a Bristol coil clutch and hand lever. A large 
pulley with grooves turned on its periphery is keyed in a 
horizental position on the driven shaft of the reversing gear. 
This is the driving wheel of the apparatus ; it gives the wire 
a cutting speed of seven yards per minute. A tappet arrange- 
ment is provided whereby the motion of the wire can be 
reversed at any predetermined point automatically, thus 
preventing the spliced portion of the wire from entering the 
rock. 

The driving pulley is arranged to swivel on its own axis, so 
as to take up a direct drive in whatever way it may be desired 
to make the cut, and the direction of the cut is controlled by 
the rock guides referred to later. The grooves in the pulleys 
and wheels are arranged to take several classes of wires, the 
most powerful form being the spiral shape, and which it does 
not appear practicable at present to obtain in endless form, 
without a splice, and in this case the reversing gear has to be 
used ; but when the ordinary steel stranded wire can be used, 
which will cut soft stone at a very fast rate, and which is 
easily obtainable in endless form, there is no necessity to 
reverse the direction of rotation. 

To put the necessary feed or tension on the cutting wire, 
tension wheels are employed. These are large wheels having 
a groove turned on their periphery, which revolve idly round 
rods fixed firmly in the ground. One of these wheels is fixed 
at the side of the boulder opposite to that of the engine, the 
wire being laid across the boulder and round the idle wheel. 
The portable carriage is arranged on an incline of about 1 in 
20, the whole bodily and gradually slipping down this incline 
puts on sufficient tension for cutting. The cutting medium 
used is water and finely-ground quartz, contained in separate 
vessels, but fed together into a trough with a spout terminating 
directly over the cutting wire where it enters the rock. 

To obtain a vertical cut in the rock when the cutting wire 
is running at an angle, it is necessary to employ what are 


termed rock guides, the function of which is to guide the wire 
-round the corners of the block to be cut out. These guides 
consist of centre spindles 2in. diameter, which revolve on 
centres, and over which weighted sleeves slide. A 3in. hole 
is first cut down with a jumper drill, the rock guide being 
inserted in this hole, and stayed in position at its outer end 
by wire ropes securely fastened by pegs into the rock. The 
cutting wire is then led round the spindles, one at each 
corner, and is fed down into the rock by means of the 
weighted sleeves. 

The machine was made by the Britannia Engineering 
Company, Limited, of Colchester. 


SCREW DOWELS. 

WirH the object of doing away with the disadvantages 
attaching to the employment of screw spikes for fastening 
railway chairs to wooden sleepers, Mr. Albert Collet has in- 
troduced a system by which the spike is screwed, not into the 
wood of the sleeper itself, but into a hard wood plug which is 
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itself serewed into an enlarged hole made in the sleeper. The 
system is applicable to old sleepers as well as to new. The 
method of tise is as follows: —With a special tool a hole of 
correct size is bored in the sleeper. This, besides being 
parallel in its lower portion, is conically shaped at the top. 
The lower portion is then tapped, and a screw thread formed 
in it, into which the trenail can be inserted, another tool 
screwing it home, and still another removing the portion 
which remains proud of the sleeper. The dowel has a central 
hole of correct size for the screw spike, drilled through its 
length, and is made with the grain alsorunning parallel with 
its length. When the chair is being fastened to the sleeper by 
the screwing in of the spikes, it is said that the screw of the 
dowel is forced into very intimate contact with the screw in 
the sleeper, and that this effectively prevents moisture from 
getting down between the two. Our illustrations show the 
general application of the trenail. 

The number of claims made for this system is numerous. 
Some of these we may mention, 


It is, for instance, claimed | 


that the screw dowel tends to unite, and not to wrench apart, 
the fibre layers of the sleeper, and that its holding area is ten 
times that of the screw spike ; that there is no undue or local 
pressure, since it is distributed through the whole depth of the 
sleeper ; that an uncreosoted sleeper with the dowels lasts 
longer than a creosoted sleeper with them ; that sleepers with 
the dowels may be impregnated with materials cheaper and 
more effective than creosote, the dowels themselves being 
heavily impregnated with creosote, some portion of which is, 
when the spike is screwed in, forced into the fibres of the sleeper; 
and that most old sleepers can be repaired with screw dowels, 
so as to be available for many years’ service on the main 
track. 

We have not had any personal experience with this form of 
chair fastening, and are not in a position to give an opinion 
on it. We may say, however, that it has been used success- 
fully, so we are informed, on the Berlin Zossen line as it was 
finally constructed for the recent high-speed trials, while the 
P.L.M. Railway of France, which has been trying the trenails 
since 1895, has now generally adopted them, and has been 
supplied with some three millions of them. We may add that 
the agents for the system in this country are Messrs. 
Hermann Kiihne, Limited, of 28, Victoria-street, West- 
minster. 


DOCKYARD NOTES. 


NorHING perhaps is being watched with more interest at 
present than the cruise of the Japanese armoured cruisers 
Nisshin and Kasuga—ex Argentine, Moreno and Rividavia. 
In naval circles there is a general opinion that the Russians 
will not have to be very smart to catch them should war 
occur. For one thing, though gunners and ammunition are 
on board, it is not anticipated that the merchant sailors, even 
if they tried to fight, would be able to make much head 
against the disciplined Russian sailors. 


WE have, by the way, been greatly interested by the photo- 
graphs of the Nisshin and Kasuga that we have seen pub- 
lished recently. In several cases the camera has discovered 
fighting tops, like those the Garibaldi class have. In the 
Argentine vessels these were not fitted on completion. How 
the camera came to see them is quite an interesting little 
scientific mystery. 

Tue German armoured cruiser Prinz Friedrich Karl has 
gone to Wilhelmshaven for her trials. She is designed for 
17,000 horse-power and 21 knots. She is fitted with fourteen 
Diirr boilers. = 
of about 1500 tons are projected for the 
They are not intended to operate far 


Some ‘‘ Scouts "’ 
United States Navy. 
from the coast. 


Five United States destroyers, Barry, Bainbridge, Decatur, 
Dale, and Chauncey, have left Hampton Roads for Manila, in 
convoy of the Baltimore. The trip is 18,000 miles, and will 
last five months. me 

A Fiume torpedo, about 23ft. long, with a range of some 
3700 yards, is reported to be under experiment. 

THE Danish battleship Iver “Huitfeldt, 3300 tons, has been 
destroyed by a fire which originated in her coal bunkers. 


Srx submarines of the Rubnoff—Russian—type have been 
laid down at the Baltic Works, St. Petersburg. 

THE German protected cruiser Hamburg, 3000 tons, has 
made on trial 28°3 knots and 11,000 indicated horse-power. 
She was designed for 10,000 horse-power and 22 knots. The 
trip was from Swinemunde to Kiel, 181 miles. She was ¢on- 
structed by the Weser Bremen Company, 
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TURKISH YACHT ERTHOGROAL. 

Ox Thursday, December 30th, a new steam yacht for his 
Imperial Majesty the Sultan of Turkey was launched from 
Elswick shipyard. 
vessel, us may be judged from the engraving given above. 
Her length is 260ft., her beam 27ft. 6in., her depth 15ft., and 
she draws 10ft., with a displacement of 900 tons 

The vessel is built of steel, and she is sub-divided to an 
extent unusual in vessels of her class. She has a forecastle 
and two deck houses, the forward house extending aft to the 
funnel casing, which is panelled so as to harmonise with the 
remainder of the superstructure. In the after house 
situated the Imperial quarters, including his Majesty's day 
saloon, the entrances, and waiting rooms for the suite. Both 
the deck houses are decked over, the forward one forming a 
boat and navigation deck, and the after one a promenade for 
his Imperial Majesty. The bnperial quarters consist of the 
day saloon, dining saloon, sleeping room, and study. There 
are also four other compartments, and a saloon set apart for 
princes of the Royal House, and a further suite, consisting of 
four apartments and a saloon, set apart for the use of the 
Imperial suite. The whole of the internal fittings and 
decoration of the saloons and other apartments intended for 
the use of his Imperial Majesty, as well as of the saloons, 
cabins, &c., for the accommodation of the Royal princes and 
the Imperial suite, have been entrusted tothe firm of Messrs. 
Waring and Sons, who fitted out and decorated the Royal 
yacht Victoria and Albert and the Imperial German yacht 
Hohenzollern, and it is intended to carry out the furnishing 
and decoration in @ rich and luxurious fashion. The officers 
of the vessel will be accommodated in apartments forward of 
the machinery spaces, and the crew will be berthed right 
forward on the lower deck and under the forecastle. The 
Erthogroal will be rigged with three pole masts, yards and 
square sails being fitted to the fore masts, and fore-and-aft 
sails to the main and mizzen masts. The _ propelling 
machinery, which is being constructed by Messrs. R. and W. 
Hawthorn, Leslie and Co., Limited, will be of the twin-screw 
vertical triple-expansion type, steam being supplied by 
tylindrical boilers, and it is estimated that the vessel will be 
capable of attaining a speed of 21 miles per hour. An arma- 
Psy ee of eight 3-pounder guns will be installed in 
€ vesse 
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THE GREAT NORTHERN 
RAILWAY. 


On Wednesday fast, at the invitation of the contractors, 
Messrs. S. Pearson and Son, Limited, we were enabled to 
Inspect and to take a run upon the new tube railway con- 
hecting Moorgate-street with the Finsbury Park station of, 
the Great Northern Railway. 
shortly be opened for passenger traffic, differs from the 
similar tube railways already at work principally in the size 
ofits tubes, which are 16ft. in diameter, as compared with 
lift. Sin. on the 
the City and South London Railw: This, of course, per- 
mits of larger rolling stock, and gives more space generally 
for machinery and other things. It is also claimed that this 
arger diameter will be of great benefit in relation to ventila- 


ea \s_at present constructed the City terminus of the 
Me is i 


AND CITY 





. the Islington extension of the Central London Railway. 
here is direct communication at this point between the 
Stations on the two lines, and it will therefore be possible for 


She will be, when completed, a beautiful | 


This railway, which will | 


Central London Railway, and 10ft. 6in. on | 


n Moorgate-street, opposite the station of that name | 





a passenger to travel from Clapham, say, to Finsbury Park 
with only one change of trains, and without coming to the 
surface. There however, in course of construction a 
further extension southwards of the new line, so that the 
City terminus will eventually be underneath the Lothbury 
corner of the Bank of England. At present the stations 
between Moorgate-street and Finsbury Park are Old-street, 
E\ssex-road, Highbury, and Drayton Park. The line certainly 
serves most populous districts, and its promoters anticipate 
that it will pay well. The actual work of construction was 
commenced at the beginning of 1899, and therefore it and 
the putting of the line in working order have occupied some 
four vears. 

The tunnels have, of course, been constructed by the use of 
shields. In the linings an innovation has been introduced. 
For a great proportion of their lengths the tunnels have been 
built with blue brick inverts. , The object of this is to mini- 
mise noise, and it is thought, and it has been demonstrated, 
so we are informed, in trial running, that the introduction of 
these brick inverts combined with the ordinary cast iron roof 
will have this effect. It is claimed that the completed tube 
is less resonant than it would have been with complete iron 
rings, and the fact that there is a combination of such different 
materials is stated to make the transmission of the waves 
causing sound more difficult, with a consequent saving of 
noise. 

The ordinary trains will consist of seven coaches, each 50ft. 
long. These are equal in width to the widest carriages which 
ean be run on any British railway, being 9ft. 4in. wide and 
12ft. 2in. in height. The coaches have been built, some by 


Is, 


the Electric Railway and Tramway Carriage Works of 
Preston, and some by the Brush Electrical Engineering 
Company, Limited, of Loughborough. Three of the 
coaches in each train are to be motor coaches, one 
at either end of the train and one in the middle. In 


the slack part of the day three coaches may be taken 


off, leaving a train of four coaches, with a motor coach 
at each end of it. We illustrated these coaches in our issue 
of 25th December last. The capacity of each train is some 


430 seated passengers, and there is to be a three-minute 
service in either direction, the schedule time between termini 
of a train stopping at each station being 133 minutes. A 
fast train without stop could cover the 34 miles from end to 
end of the line in about ten minutes. The multiple unit 
system of control is employed. The whole of the electrical 
plant and equipment has been supplied by the British Thom- 
son-Houston Company. The motor equipment of each motor 
coach consists of two motors, one on each track, and rated at 
125 horse-power each. These were built by the General 
Electric Company, of America. The full train of seven 
coaches would contain six motors, each of 125 horse-power, 
or a total of 750 horse-power rated capacity. 

Through the courtesy of Messrs. Pearsons we were enabled 
also to visit the generating station, which is situated on the 
Regent's Canal just off the New North-road, and at a point 
almost in the middle of the line. Here there are four com- 
bined engines and dynamos, the engines being of the vertical 
slow-speed cross-compound surface-condensing type, made by 
Musgrave and Co., of Bolton. Each engine is of 1250 indi- 
cated horse-power, and each has a 45 tons fly-wheel and a 
separate surface condenser. The electric generators produce 
direct current at 575 volts, and we understand that there is 
only one point of feeding the collector rails, of which there 
are two for each track, being placed one on either hand out- 
side the running rails. There is auxiliary and independent 


electric and gas lighting throughout the system—the electric 
plants being supplied by Messrs. Davey, Paxman, of Col- 
In the boiler-house there are ten Davey-Paxman 


chester. 





iconomic boilers, fired with Vicars’ stokers. The coal and 
ashes are handled by means of a Hunt conveyor, with a 
capacity of 30 tons per hour. At Moorgate-street and Essex- 
road there are electric lifts, which were supplied by Messrs. 
Easton and Co., those at Finsbury being electro-hydraulic 
and constructed by the Chester Hydraulic Engineering 
Company. We noticed most elaborate precautions to prevent 
the occurrence of fire, and to ensure the safety of passengers 
should such a thing happen. Moreover, there is a stone 
pathway down each track on which the passengers could 
walk to the next station, in the event of a breakdown, 
through tunnels illuminated by means not dependent upon 
the main current which works the trains. 

The formal opening of the line is to take place shortly. 
Already for some time now trains have been running regu- 
larly. The run of the special train on which we travelled 
was a success in every way. 


Mr. E. ARNOLD PocHtN, Pendleton, sends us a wall calendar of 
the monthly tear-off type, on which are printed tables of tooth 
parts on the B. and 8. standard and formule for the correct sizing 
of blanks. Messrs. John Smith and Co., Carshalton, have also 
issued a wall-calendar, which corresponds with their usual annual 
production. The British Steam Specialities, Limited, Leicester, 
has published a pocket diary, containing much information which 
is always useful to engineers. The book is of handy size, well 
bound in leather, and is provided with a-pencil. _Ludwig Loewe 
and Co., Limited, Farringdon-road, a useful ‘‘ week-at-a-glance ” 
desk diary, which shows a whole week’s engagements exposed to 
view by tearing off the slip for each day as it passes. We have 
received from Messrs. Watts, Fincham and Co., of Billiter-buildings, 
London, a neat envelope opener and paper knife, and also an 
adjustable rubber date stamp. From the British Electric 
Transformer Company, Limited, of Hayes, Middlesex, we have 
received a copy of Whittaker for 1904 bound in red leather 
padded, This is a very good variation from the ‘calendar. 


Post-oFFICE LoNDoN Directory FoR 1904.—We have received 
from Kelly’s Directories, Limited, a copy of the 105th publication 
of this remarkable book, which comprises amongst the informa- 
tion official, street, commercial, trades, law, Court, parliamentary, 
postal, city, municipal, and clerical, conveyance, and banking 
directories. It is a significant fact, as demonstrating the all-round 
utility of this huge compilation, that the arrangement of the book 
needs to undergo no alteration in form. In the commercial 
section the telegraphic addresses and telephone numbers are giver, 
The excellent map is mounted on linen, and is made to a scale of 
fin. to the mile. The whole is handsomely bound in morocco 
leather. 

THE INSTITUTE OF MARINE ENGINEERS. —The following programme 
of the various meetings of the Institute of Marine Engineers has 
just been formed : --Monday, January 11th, ‘‘ Marine Petrol Motors 
and Motor Launches,” paper by Mr. O. Sumner (Member), in the 
London Institation, Finsbury-circus, at 7.30 p.m.; Monday, Janu- 
ary 18th, ‘‘ Fuel Testing,” at 58, Romford-road, Stratford, at 8 p.m.; 
Monday, January 25th, lecture, ‘‘ Lighthouses and Fog Signals,” 
by Mr. J. Sparling, at 58, Romford-road, at 8 p.m., illustrated by 
lantern slides—ladies invited ; Friday, January 29th, conversagione, 
Liverpool-street Station Hotel ; Monday, February Ist, Fuel Test- 
ing, at 58, Romford-road, Stratford, at 8 p.m.; Monday, February 
8th, lecture, ‘* Lightships,” by Mr. J. Sparling, at 48, Romford- 
road, Stratford, at 8 p.m., illustrated by lantern slides—ladies 
invited ; Monday, February 15th, Fuel Testing, at 58, Romford- 
road, Stratford, at 8 p.m.; Monday, February 22nd, paper and 
discussion, at 58, Romford-road, Stratford, at 8 p.m.; Monday, 
March 7th, Fuel Testing, at 58, Romford-road, Stratford, at 8 p.m.; 
Wednesday, March 9th, voting papers for general election to be 
delivered ; Friday, March 11th, annual meeting, at 58, Romford- 
road, Stratford, 7 p.m, 











NEW EXPRESS ENGINES, NORTH-EASTERN 
RAILWAY. 


Mr. Witson WorsDELt has designed, and is now building 
at the Gateshead Works, a type of engine designed still further 
to increase the locomotive power of the North-Eastern 
Railway. Of these three have been completed, and seven more 
arein hand. They are four wheel coupled engines with leading 
bogie, and a pair of carrying wheels under the fire-box. The 
coupled wheels are 6ft. 10in. diameter, the bogie wheels 
3ft. 7fin. diameter, and the carrying wheels 4ft. diameter. 
The cylinders are placed outside the frames, and are 20in. 
diameter, with a stroke of 28in. These engines are fitted 
with segmental steam distributing valves, W. M. Smith’s 
system. The barrel of the boiler is 15ft. 103in. long, and 
5ft. Gin. diameter outside. The fire-box is 9ft. long, with a 
grate area of 27 square feet. The working pressure is 200 lb. 
per square inch. 

The heating surface in the tubes amounts to 2275°8 square 
feet, and in the fire-box to 180 square feet, giving a total of 
2455°8 square feet. 

These engines—one of which we illustrate—are the largest, 
and, it is said, the most powerful express engines ever built in 
England, and are capable of dealing single handed with the 
present heavy fast passenger traffic between York and Edin- 
burgh. The weight of the engine without the tender is about 
72 tons. 
and the engines are built witha considerable margin of power 
that can be utilised when required. They are known as class 
V, or as the ‘ Atlantic’’ type expresses. We give full 
particulars below. 

Cylinders— ft. in. 
Diameter of cylinders oo Gee ee 0 20 
Stroke of piston... Se eat ates 0 28 
Length of ports... ; : . =o 
Width of ports in liner “ae “ar >. eo ae 
Segmental valves 
Distance apart of cylinders, centre to centre - 8 6 
Distance between centre of valve spindles .. .. .. 2 
SO Si SR ee i ee ee 
Maximum travel of valve .. : se 0 
lead of valve .. .. . : : 
Stephenson link motion 
Diameter of piston-rod 
Length of slide blocks.. .. .. . : 

Length of connecting-rod between centres 
Wheels, steel— 
Diameter of driving wheel. . 
” leading wheel. . 
bogie wheels 
” carrying wheels 
Thickness of all tires on tread 
Width of alltiresomtread.. .. .. .. .. .. .. 
Distance between centre of bogie and centre of 
SIN nc Men Lens cw an ans es, 
Centre of bogie wheels... 2:00.00... we. 
Centre of driving wheels to centre of trailing wheels 
Distance from centre of driving wheels to front of 
fire-box RP RT Ee, Ob Oe re ea 
Distance from centre of trailing wheels to back buffer 
plate .. Som hae 

Axles, steel 

Driving and leading 

Diameter of whee! set 
bearings 
at centre 
Distance between centre of Iearings 
Length of wheel seat 
Length of bearings 
Trailing axle 
Diameter of wheel seat 
bearings 
* at centre ‘ 
Distance between centre of bearings 
Length of wheel seat : 
Length of bearings 
Bogie axle, steel— 
Diameter of wheel seat 
” bearings 
” at centre 
Length of wheel seat 
Length of bearings Rahabcs P 
Distance between centre of bearings 

Crank pins, steel 

Driving— 

Diameter of crank pin for connecting-rods 
Length of bearings for connecting-rods 
Leading— 
Diameter of crank pin for coupling-rods 
Length of bearing for coupling-rods : 
Driving— 
Diameter of crank pin fer coupling-rods 
Length of bearing for coupling-rods 
Frames, steel— 
Distance between frames 
Thickness of frames... 
Distance between bogie frames 
Thickness ° has F 
Boiler, steel— 
Centre of bviler from rail 
Length of barrel... 
Diameter of boiler, outside 
Thickness of plates 
Butt joint 
Pitch of rivets 
Diameter o rivets... 

Tube plate, copper 
Thickness of smoke-box tube plate 

Fire-box, steel 
Length outside. ; 

Breadth outside at bottom : 
Depth below centre line of boiler at front end 
99 a *3 back end 
Thickness of front plate 
hack plate 
e sides and top. . 
Distance of copper stays apart 
Diameter of copper stays .. 

Inside fire-box, copper— 

Length at the bottom side 

Breadth at the bottom side 

From top of box to inside shell. . 

Depth of box inside at front 

Depth of box inside at back 
Tubes, steel-— 

Number of tubes 


Length of tubes between tube plates 
Diameter outside .. . = 3 
Thickness, No, 12 W.G. 

Diameter of exhaust pipe nozzle 
Height of chimney from rail 
Heating surface in tubes 

Heating surface in fire-box 


75-8 sq. ft. 
-Osq. ft. 


Total 
Area of fire-grate 
Weight of engine in working ord, 
On hogie wheels 
(m leading wheels. . 
On driving wheels. . 
Un trailing wheels. 


Total 


Weight of tender in working order, 


On front wheels 
On middle wheels .. 
On trailing wheels 


Total .. 





This traftic is ever increasing in speed and weight, | 





| that no scale, only mud, is formed in the boiler. 
| tion maintains its strength, but the milk of lime loses about 4 per 
| cent. of its strength per hour. 
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° Tender, 
Wheel base 
From front buffer beam to centre of leadir 
From centre of leading wheels to centre o' 
MONEE cy cs Arey, oeeate: Saal eee ban bates 
From centre of middle wheels to centre of trailing 
wheels De iver nl aia Sh nc onal ORE Re toma rs 
From centre of trailing wheels to back buffer beam. . 
Wheels, steel— 
Diameter of wheels on tread 
Thickness of tires... .. .. 
Axles, steel 
Diameter of bearings eee je 
ee er ee ae ee riper 
Diameter of wheel seats (ae 
Length of wheel seats... 0 
Distance of centre bearings 6 
Frames, steel— 
Distance between inside frames —. “i? 4 
Thickness of inside frames... .. ..  .. .. 0 
Distance between outside frames .. .. .. 6 
Thickness of outside frames .. .. .. . é 0 4 
Gallons. 
B60) 
456 


wheels 
middle 


Japacity of tank 
Capacity of well 

4125 
> tons 


Total . 
Coal space. . 


AN INQUIRY INTO.THE WORKING OF VARIOUS 
WATER SOFTENERS.* 
By Mr. C. E. StromEyER, Member, of Manchester, and Mr. W. B. 
Baron, of Manchester. 
(Concluded from page 49.) 
HARRIS-ANDERSON WATER SOFTENER. 

The apparatus—Fig. 9—consists of a distributor, a lime 
tank, soda tank, air vessel and re-action tank, and settling tank 
with a filter. The distributor hasa circular weir, the water flowing 
from the circumference to three central compartments, and thence 
to the air vessel, to the lime tank, and to the soda tank respec- 
tively. The air vessel, by means of its syphon, acts as an air 
pump and agitates the milk of lime in the lime tank, in which pipes 
and cones are arrangéd for this purpose. The soda tank consists 
of four cylinders, thé solid soda being poured into a cage, the 
centre one, while the water flows into the second inner cylinder, 
and, according to the strength of the low-lying soda solution, 
either passes straight down or overflows into the second cylinder. 

Capacity.—1000 gallons per hour. 

Diameters of the re-action chamber and settling 

The diameter over platform round re-action 
Total height from bottom of settling tank to 
Floor space of platform and settling 


Dimensions, 
tank are 5ft.. 6in. 
chamber is 11}ft. 
top of distributor, 17ft. din. 
tank, 158 square feet. 

Working.—The water supply passes through a vertical turbine 
to the circumference of the distributor, thence over the circular 
weir, whose circumference is properly sub-divided, to the air 
vessel, to the lime tank, and to the soda tank. Alternately the 
water rises and sinks in the air vessel and drives the air into the 
lime tank, agitating the milk of lime, and then the water in the 


Fic. 9.— Harris-Anderson. — 
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air tank is syphoned out and the action is repeated. The amount 
of water added to the lime regulates its supply, and can easily be 
altered by shifting the sub-division on the circular weir. The 
central cylinder of the soda tank is filled with soda crystals which 
partly dissolve in the water, the heavy soda solution settling at the 
bottom as shown. A small but constant supply of water is run 
from the distributing weir into the second cylinder, passing 
through the dense fluid at the bottom and up outside the third 
cylinder. Should, however, this rising soda solution be very 
dense, then the added water will flow over the top of the second 
cylinder and under the third cylinder. Thus, by adjusting the 
height of the second inner cylinder, a soda solution of a definite 
strength is obtained. The sediment formed in the re-action 
chamber and in the settling tank is run out through a sludge cock, 

Supply. Pit water. 

Chemicals used per 1000 gallons 
crystals. 

The users report that the apparatus works satisfactorily, and 
The soda solu- 


2°25 lb. lime, 2°0 lb. soda 


Result of chemical analysis. -The water treated by this 
apparatus was also heavily charged with mineral matter, and, 
although an excess of soda was added, the deficiency of added 
lime resulted in a fairly high temporary hardness, viz., 6°20. 


LassEN AND HJjort WATER SOFTENER (BRUUN LOWENER). 

The apparatus — Fig. 10—consists of one large tank sub-divided 
into three compartments ; a re-action tank, settling tank and 
filter. Immediately over the re-action chamber is a pivoted 
double V-shaped oscillating trough, and above this is a semi- 
cylindrical chemical tank with stirrer and a valve, both actuated 
by the oscillating trough. Steam is employed in the re-action 
chamber for heating and mixing. The untreated water is dis- 
charged immediately over the double V trough, and when one side 





* The Institution of Mechanical Engineers 











— 
is full it tips over and empties itself. In doing so a fin, Projecti 
down into the re-action chamber, agitates the mixed water. and” 
small wheel on the top of the trough knocks against the botton - 
a valve spindle and raises it for an instant. The valve js situa of 
in the bottom of the semi-cylindrical chemical tank. m 

Capacity. —1000 gallons per hour. 

Dimensions. — Length over angle flange, 8ft. 8in. 


- Width oy, 
angles, 4ft. Height of tank, 4ft. relia 


Total floor space, 48 Square 


eet. 
Working.—The chemicals, about 10° per cent. lime and 
the necessary soda, are mixed with water, and are poured inty 


Fra, 10.—Lassen and Hiort. (1) 
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the semi-cylindrical tank, and thesupply, which is regulated by hal), 
tap at the discharge, is turned on, and runs into one of the pivoted 
V chambers of the oscillating trough. When one side is full, the 
trough tips over, discharges its water, opens and closes the yalye 
in the bottom of the chemical tank, and by means of blades agi. 
tates the chemicals and the mixed water. If no steam is used, the 
settling tanks have to be larger than shown. The quantity of 
chemicals discharged through the valve with each tilt of the trough 
is regulated by the length of the valve-rod. The chemicals 
assisted by heat from the steam, cause the mineral matter to preci. 
pitate in the re-action and settling chamber. The water then 
passes through the filter to the discharge. 

Exhaust steam can be used. 

Supply. No. 1, town’s water : No. 2, well water, 

Chemicals used per 1000 gallons—No. 1, 21b. lime, 1 Ib, soda: 
No. 2, 3-61b. burnt lime, 2-8 Ib. calcined soda. 

The users report that this softener works well. There is a little 
trouble with the valve in the chemical tank, which sticks if the 
apparatus has been resting for some time. Unless this tank is kept 
at least half-full, the flow of chemicals diminishes. 

Result of chemical analysis.-Two softeners were dealt with, but 
only one, referred to as No, 1 in the analysis tables, is illustrated, 
In this case the proper chemicals were used, and a considerable 
total hardness has been reduced to a very low limit. No. 2 appa. 
ratus dealt with a still harder water, in which the temporary and 
permanent hardness were about equal, and both have been reduced 
to nearly the lowest limit, but, a large excess of soda having been 
added, the alkalinity is high, 


MAXIM’s WATER SOFTENER, ‘* WARWICK ” DETARTARISER, 
The apparatus —Fig. 11 —consists of two cylindrical vessels 
placed one above the other, The untreated water supply pipe 
enters the top of the upper vessel and ends in a spraying arrang: 


Pio. 11.—Mazim's, ° Warwick.” Detartariser. 


. 6 


COLD waTee 
mmcer 


SETTLING 
TANK 


wud 


SOFT WATER 
outer 


ment, while an exhaust steam pipe, into which a grease separator 
is introduced, enters the bottom of the upper vessel. The lower 
vessel acts partly as a settling tank and partly as a filter. 

Capacity.—3000 gallons per hour. : 

Dimensions. —Diameter of lower cylinder o¥er angles, 7ft. sin. 
Total height, exclusive of sludge cocks and exhaust pipe. 2Aft. 
Floor space, exclusive of grease separator, is 56.square feet. 

Working. —The hard water enters the upper chamber through @ 
valve which is regulated by a float on the discharge. _The necessary 
amount of soda solution is injected into this water by means of 4 
pump connected to the feed. This water comes in contact with 
exhaust steam from the engine, from which most of the grease has 
already been removed by a grease separator. The water thereby 
acquires a temperature of about 212 deg. Fah, The condensed 
steam is added to it, and it then falls into the lower tank. The 
heat and the soda cause the mineral matter to be precipitated, 
and the grease adheres to the sediment. As a safeguard a filter 
is fitted. The sludge is occasionally run out of the cocks in the 
lower tank. 

Supply.—Pit water 

Chemicals used.—Soda, quantity not stated. : 

The users report that they are well pleased with the softener, 
and now have two at work. Partly because the boilers are now 
.ree from scale, partly because their-feed is now heated to'200 deg. 








— 
‘Ojecting 
T, and , 
Ottom of 
Situated 


Ith Over 
s] Square 


Me and 
red inty 


WaTtn 
Att 


waren 
mr 


at ball. 
ivoted 
ll, the 
Valve 
S ayy. 
d, the 
ity of 
rough 
ticals, 
preci. 
then 


la : 


little 
f the 
kept 


. but 
ited, 
rable 
Ppa 
and 
uced 
been 


pny 








Jan. 15, 1904 





THE ENGINEER 


73 











Fah., the softeners have paid for themselves in twelve months’ 
me, 

: Result of chemical analysis.—-The analysis shows that only 6 to 
11 per cent. condensed steam were added to the supply. By 
subtracting 6 per cent. of pure water, the values in the third column 
of the table at caine are obtained. It will be seen that the 
slightly deficient carbonate of sdda has converted nearly all the 
permanent hardness into temporary hardness, and that the small 
uantity of steam combined with a probably low temperature had 
no power to drive off the carbonic acid, which now held nearly 
2 vrains of carbonate of lime and magnesia in solution. Caustic 
lime or caustic soda ought to have been added to this water. 


PoRTER-CLARK WATER SOFTENER. 

The apparatus—Fig. 12—consists of several tanks placed side by 
side. The surface heater fitted at these works is not an essential 
feature of the softener, At the right-hand corner is the lime tank, 
next to it is the soda tank. The large tank is sub-divided into a 
mixing tank, a settling tank, and next to it are the cloth filters, 


F.c 12.—Porter-Clark. 
~ Plan. - 
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hardness in their supply, and they report that they formerly added 
soda ; this naturally caused their boiler fittings to give trouble, 
which has now ceased. No scale, only mud, is formed in the 
boiler, 

Resnit of chemical analysis.—The water treated was alkaline and 
had no permanent hardness, No soda was therefore ‘added. 
Unfortunately, an excess of lime was used, which produced twograins 
of caustic soda, and which accounts for the resultant high temporary 
hardness and high alkalinity.. An addition of water having per- 
manent hardness would have improved the product. 


REISERT WATER SOFTENER.—TYPE E. 

The apparatus—Fig. 13—consists of a large settling tank and filter 
combined, over which is placed a distributor. In addition there is 
a conical lime tank and a cylindrical soda tank. Pipes with care- 
fully gauged apertures the water from the distributor to the 
top of the soda tank and to the bottom Of the lime tank, and to the 
bottom of the settling tank. A syphon from the soda tank and an 
overflow from thé lime tank are also led into the bottom of the 



















DISCHARGE 


re-action tank, A pipe passes from the 
supply under the filter for automatically 
washing away the precipitate on the 
filter, when the resistance is increased 
so much as to raise the water level. 
The mud in the settling tank is drawn 
off through a sludge cock. 

Capacity.—1300 gallons per hour. 

Dimensions. Settling tank, 5ft. 3in. 
diameter. Lime tank, 3ft. 9in. diameter 
at top to 6in. at bottom. Total height, 
22ft. 6in. Floor space, 41 square feet. 

About 2000 of these softeners of 
various sizes are said to be in use on 
the Continent. 

Working.—The correct quantity of 
lime is placed in a small tank, slaked 
and converted into milk of lime, which is 
then run into the bottom of the conical 
lime tank. The right quantity of soda 
and water is placed in the cylindrical 
soda tank and steam is turned on until 
the soda is dissolved and the contents of 
the tank well mixed and of uniform 
density. The water supply, which has 
been temporarily stopped, is now re- 
started, and passes from the distributor 
through three carefully gauged holes. 
One portion goes direct to the bottom of 
( the settling tank into a little mixing 








” chamber. Another portion flows to the 
s ” 0 bottom of the lime tank, the same 
‘ — quantity of concentrated lime water 





An engine-driven shaft passes over the lime, soda and mixing tank, 
and by means of bevel wheels actuates the stirrers. It also drives 
two small iron pumps which draw from the chemical tanks. The 
lime solution discharge is near the inlet of the untreated water. 
The soda diseharge is at the outlet of the mixing tank. There is a 
collecting’ trough at one end of the settling tank, and adjoining it 
are eighteen cloth filters, 

Cupacity, <B000 gallons per hour. 

Dimensions, Lime mixer, 4ft, 9in. square, 5ft. high, Soda tank, 
sft, ly 2ft. by 3Phigh. Mixing tank and settling tank, 10ft. by 
ft. by Sft. highs’ Filter, 10ft. by Sft. by 5ft. high, Floor space, 
152 square feet’ Heater, 3ft. diameter. 21ft. long. 

Working. The water, after passing the surface heater, enters 
the mixing tank, where it gets mixed with milk of lime, which is 
pumped ‘inte this tatik in the correct proportion. The partly 
treated water while flowing out of this tank is mixed with a regulated 
quantity of soda solution and slowly passes along the settling 
tank, where most of the precipitate is deposited. It then overflows 
into a distributing tank, and thence on to the cloth filters and to 
the feed pump. 


Fic. 13.—Beisert. 
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NSuppla. Not stated, 

Chemicals used per 1000 gallons—7 Ib, lime putty and 1-5Ib. 
soda crystals, 

The users report that the water was intended more for washing 
purposes than for boilers ; in these -some' pitting was noticed. 
Subsequently the softener was replaced by another patent. 

Result of chemical analysie In this case the supply had much 
temporary and permanent hardness, but as only half the necessary 
‘juantity of soda was introduced the result was naturally very 
wnsatisfactory, and it is impossible to judge how the apparatus 
would have acted if properly worked. 


PULSOMETER WATER SOFTENER.—CRITON, 

Working.—Details from which to make a sketch of this softener 
were not obtainable, for this company havé re-designed their 
softener since the samples were analysed. The flow of the water 
and chemicals was regulated by syphon and ball-taps. 

Supply.—-Well water. 

Chemicals used.—Lime, but the quantity is not stated. 
The users were apparently not aware that they had no permanent 





flowing off the top of this tank into 

the mixing chamber. The _ third 
portion of water is led to the top of the soda tank, and 
being lighter than the soda solution it floats on its surface, and by 
depressing it, causes it to rise up the syphon pipe to the mixing 
chamber. The three fluids being we!l mixed, precipitation takes 
ae, the sludge settling in the bottom of the settling tank and 
xeing drawn off occasionally. The partly clarified water passes 
through a pipe to the bottom of the gravel filter, where the remain- 
ing precipitate is removed, and the purified water then passes to the 
feed pump. The filter ix occasionally cleaned by an automatic re- 
versal of the flow, whenever the filter is fouled, The mud passes 
down the waste pipe. 
Well water. 


Supply. 
Chemicals used per 1000 gallons 2-7 Ib. lime and 1-4 Ib, seda, 


The users report that the apparatus has worked satisfactorily for 


two and a half years, and the boilers have given no trouble. It 
takes one man half-an-hour every twelve hours to charge the 
chemicals, 


a ty 


Fis. (4.~-Stanhope Continues. 
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Result of chemical analysis, This is one of the few softeners in 
which an excess of lime was added, with the result that nearly all 
the magnesia has been removed, but the excess of lime has also 
caused the temporary hardness to be fairly high, namely 4-4 deg. 
The treated water also shows 3-5 deg. of permanent hardness, 
which could have been entirely removed if enough soda had been 
added. This insufficiency of soda is probably partly due to the 
presence of sulphate of lime as an impurity in the burnt lime. 


STANHOPE CoNTINUOUS WATER SOFTENER, 

The apparatus—Fig. 14—consists of a lime-mixing tank, with a 
small compartment for the mixing chain, a re-action tank, and a 
settling tank with inverted perforated funnels and a filter. Above 
these cylindrical tanks is a distributor, a soda tank, and a lime- 
slaking tank. The distributor bas three carefully adjusted outlets, 
one discharging into the re-action tank, and one intothe lime tank, 





and another into the soda tank. The chain in the lime-mixing tank 
is driven by a water wheel. 

Capacity.—2500 gallons per hour, but worked at 1000 gallons per 

our. 

Dimensions.—Settiing tank, 7ft. 6in. diameter over angles; re- 
action and settling tower, 5ft. 6in. by 2ft. 6in. over angles ; height, 
26ft. ; floor space, 70 square feet. 

About ninety of these softeners of various sizes are in use, 

Working.—The water enters the distributor, the supply being 
regulated by a ball tap at the discharge. Three saute abies 
outlets lead this water respectively into the mixing tank, into the 
lime-mixing tank, and into the soda tank. The slaking of the 
lime is done in a separate tank. The re-action between the lime, 
soda, and untreated water takes place at the same time. The 
treated water passes upwards through perforations in the cones 
and then through the filter. The sludge falls down through the 
aoa in the centre of the cones, and is run out of the sludge 
cock, 

Supply.—Town’s water. 

Chemicals used per 1000 gallons—0-5 lb. lime, 0-5 Ib. soda 
erystals, 

The users report that the sediment in the softener is easily 
removed. The filters are cleared twice a year, which takes about 
two aoe Hardness of treated water varies from 2 deg. to 
4-5 deg. 

Result o chemical anal ysis,—Tnsufficient lime and soda were added, 
but as the water contained little magnesia salts, the result was a 
good one, the combined hardness being reduced to 2-6 deg. 


TYAKE WATER SOFTENER. 
Working.—The apparatus—Fig. 15—consists of a cylindrical 
settling tank, with a central funnel and mixing tank. Ith-s a 
sludge cock at the bottom. Above the funnel are two regulating 


Fra. 15.—Tyake. 
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tanks, with ball taps; above them are two chemical tanks, with 
floating discharge pipes. Only one tank is used at a time. Suffi- 
cient lime and water to produce clear lime water is put alternately 
into one of the two chemical tanks, the fluid is drawn off through 
a floating discharge, the quantity being regulated by a ball tap in 
a lower tank, The water to be treated is discharged into a similar 
tank, with a ball tap, and the mixture passes to the bottom of a 
settling tank, and is drawn off at the surface. The apparatus 
has been in use since 1894. 

Result of chemical analysis.—This apparatus was supplied with 
the hardest of the waters submitted, there being 55 deg. perma- 
nent hardness and 21 deg. temporary hardness, Unfortunately, far 
too little lime was added, so that the 18 grains of magnesium salts 
were hardly reduced at all, Only half the necessary quantity of 
soda was added, and the general result was most unsatisfactory. 
It is impossible to judge from this case how the apparatus would 
have behaved with less difficult water and if the chemicals had 
been properly proportioned. 

WOLLASTON WATER SOFTENER, 
The apparatus—Fig. 16—consists of a settling tank and a re- 
action tank, surmounted by a feed-heater with numerous trays. 


The inlet for the chemicals is at the bottom of this heater, from 
which a pipe, shown in dotted lines, leads to the bottom of the 


Fi0. 16.— Wollaston. 
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first re-action tank. An external overflow [pipe leads from this 
tank to the bottom of the settling tank, which is provided with 
settling planes. The pump for the chemicals is actuated by the 
feed-pump. i 

Capacity.—4000 gallons per hour. 

Dimensions.—Re-action tank, 3ft. 4in. diameter over angles ; 
settling tank, 5ft. '5in. by 10ft. 5in., height, 13ft. ; feed-heater, 
2ft. 7in. diameter, 8ft. high ; floor space, 66 square feet. ; 

About fifteen of these softeners of various sizes are in use. 

Working.—The water is admitted at the top of the feed-heater, 
exhaust steam, which has passed through a grease separator, being 
blown into the bottom. The descending water passes over several 
trays, and then meets with astream of soda solution, which com- 
pletes the re-action initiated by the heat of the steam. The grease 
and precipitated lime adhere to each other, and mutually increase 
their tendency to separate from the water. Most of the precipitate 
remains in the re-action tank, and only a small quantity ‘is carried 
into the settling tank. No filter was used. : 

Supply.—Well water. 

Chemicals used-—Caustic soda, quantity not stated. 

The users report that the effect on the boiler is satisfactory, 
except thatold scale is not loosened. With recent installations, 
in which there is no excess of alkalinity, the old scale is rapidly 
coming away, even from within the Makin’s boiler cones. 

Result of chemical analysis.—The analysis shows that about 35 
per cent. of condensed steam was added to the supply, which has 
to be subtracted from the delivery. This has been done in the 
third column of Table of Analysis, where it will be seen that a 
total hardness of 20-5 deg. had been reduced to 0-86 deg., but the 
alkalinity of the treated water is so high, due to 18 grains of car- 
bonate of soda, that one might expect that the concentrated boiler 
water would attack the brass fittings. The users make no com- 


plaint on this subject. At these works waste caustic soda from 
the mercerisers was available, of which an excess of 2 1b. per 1000 
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gallons was used, It would have been better to use only 0-809 Ib, 
of caustic.soda.and 1-076 Ib. of lime. The lime would have dealt 
with 13 deg. of temporary hardness, and the caustic soda, after 
combining with the carbonic acids, would have dealt with the per- 
manent hardness, and practically no carbonate of soda would have 
been found in the delivery. 

Wricut WATER SOFTENER. 

The apparatus—Fig. 17—consists of a rectangular settling tank, 
filter, mixing tank, and lime tank combined, surmounted by a 
distributor. At the side of the lime tank is a lime-slaking tank 
and a soda tank, not shown. The settling tank has a large number 
of Gin. baffle-plates, inclined at an angle of 45deg., on which the 
mud settles and slips down. Above these baffles is a filter, and at 
the discharge level is a float, attached to a leather hose in the dis- 
tributor, which causes the two water levels to rise and fall together. 
Another float in the distributor regulates the supply of unsoftened 
water. Thisarrangement has been superseded. The distributor 
hasa weir, with two adjustable overflows to the mixing tank and 
lime tank. A mixing chain reaches to the bottom of the lime tank, 
and a small bucket chain draws from the soda tank. These chains 
are actuated by a water wheel. 

Capacity. —10,000 gallons per hour, but only worked up to 5000 
gallons. 

Dimensions.—Combined tank, not including lime-slaking tank 
and platform, 6ft. din. wide, 13ft. Gin. long, 23ft. high. In addi- 
tion, there are twocylindrical settling tanks, not shown, 7ft. 6in. 


Fra, 17.—Wright. 
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diameter, 27ft. high. Floor space of apparatus, S6 s juare feet > 
ditto, including two tanks, 112 syuare feet. 

This firm alsc make water softeners in which exhaust steam is 
utilised. ; 

Working.—The untreated water flows over a weir, one part 
descending over a water wheel direct into the mixing tank, the 
other part passes to the bottom of the lime tower, forcing the same 
quantity of clear lime water into the ‘mixing tank. - A small, but 
definite, quantity of soda solution-is also tipped into the mixing 
tank, the bucket’chain being actuated by the water wheel. From 
the bottom of the mixing tank the mixed water passes up through 
the settling tank, most of the mud settling on the large number of 
baffles and slipping down, It is now and then removed through 
the sludge cock. . The mud which gets arrested at the bottom side 
of the filter is easily washed into the settling tank by opening the 
sludge cock. ; 

The usersreport that the boilers are fed partly by softened, 
partly by unsoftened, water, and the effect on the boilers has 
not been noted. e battle plates were cleaned twice in twelve 
years. Half the filter stockings are changed every day. The 
mud is easily run off. There used to be a deposit in the pipes ; 
now two boiler shells, 27ft. high by 7ft. 6in. diameter, are used 
as extra settling tanks. 

Result of chemical anclysis.—The water treated by this appa- 
ratus presented no serious difficulties, but here again the mis- 
take was made of adding too little lime and too much soda, 
and although the delivery is fairly soft, its alkalinity is rather 
high. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

MATTERS are somewhat improved in the iron trade this week, for 
some new contracts for pig iron have here and there been booked, 
and another favourable feature is that the better state of affairs 
in the engineering trades continues, thus improving the call for 
material, At the same time the political situation is against any 
settled policy either of buying or selling, and at the quarterly 
meeting in Birmingham to-day —Thursday— this influence was 
evident in nearly all departments. At the same time, a fair 
amount of business for a spring quarterly meeting was transacted, 
for stocks in nearly all departments have been allowed to get low, 
and required replenishing. 

In the pig iron trade Lincolnshire pigs were quoted 49s. 7d. to 
50s. for No. 4 grey forge, and 52s. for No. 3 foundry, and agents 
reported a fair demand. No. 4 Derbyshire sorts were quoted 
8s. 6d., and Northamptons about 47s. There are 19 furnaces 
blowing in South Staffordshire out of 39 built, or no alteration on 
the quarter ; whilst as regards North Staffordshire, the position is 
15 blowing out of 32 built. In Shropshire there are 3 furnaces in 
blast out of 9 built ; in Northamptonshire, 12 out of 21; in Lin- 
colushire, 13 out of 20: in Leicestershire, 2 out of 4; and in 


Derbyshire, 35 out of 47. Staffordshire cinder pigs are quoted | 
{7s. td. : part-mines, 48s, to 49s, 6d. ; all-mine ordinary, 60s. to | 


65s. > best, 75s. to 80s. ; and cold blast, 95s. to 100s. 


In the manufactured iron trade complaints are made as to the state | 
of the black sheet trade, and makers had to reduce their quotations | 


in order to secure business. Prices were nominally: singles, 
£0 12s. 6d..to £6 15s. ; doubles, £6 15s. to £6 17s. 6d. ; trebles, 
£7 7s. 6d. to £7 10s, Galvanised corrugated sheets: were reported 
in improved demand for South America and some other markets, 
and quotations were elastic at £10 10s. to £10 15s. for 24 gauge 
f.o.b. Liverpool, with a tendency towards the lower figure. The 
improvement in the year’s exports—from 331,272 tons to 352,446 
tons— Was commented upon, the Argentine and India being chiefly 


credited with the improvement. Chili and Mexico have also | 


bought more freely than last year; South Africa is without 
material alteration on a year ago, and the Australian and 
‘‘anadian demand has decreased. Unmarked bars, when ’Change 
opened, were quoted at £6 to £6 5s,, witha weak tendéncy. The 
chief interest of the gathering, however, centred around marked 
bars, which had remained at £8 10s. since May Ist, 1901. The 
Association were understood to be divided in opinion as to the best 
course to pursue, some firms being in favour of a reduction, and 
others considering it best to maintain the present quotation. 


Birmingham quarterly meeting :—Thechief feature of themecting 
was a reduction of 10s. per ton in marked bars, thus reducing the 
basis price from £8 10s. per ton to £8, This announcement 
brought out good engineering orders from buyers who required 
fresh supplies of superior fibrous iron for forging and smithing 
purposes, This is the first reduction since May Ist, 1901, or nearly 
three years, 

New coal borings have been begun between Wolverhampton and 
Bridgnorth in connection with an extension of the Midland coal- 
field. The new enterprise relates to proving the coal between the 
existing South Staffordshire and Shropshire coalfields, over an area 
between twelve and fourteen miles in width. Some twelve or 
eighteen months ago, through the intervention of Mr. Daniel 
Jones, the well-known secretary of the South Staffordshire Iron- 
masters’ Association, negotiations were un on behalf of a 
syndicate, represented by Mr. E. Parry, C.E., of Nottingham, 
with the owners of property lying between Claverley, Wornbourn, 
and Enville, for provisional leases of several thousand acres of 
coal in that district. These agreements have recently been com- 
pleted, and boring operations have been begun on the Gatacre 
estate, near Claverley. 

The contract for the boring work has been let to the New Caley 
Drill and Boring Company, of Dashwood House, London, and is 
for a minimum depth of 400 yards, which, however, may be con- 
siderably increased. The syndicate have also under consideration 
the construction of a railway through that area. The enterprise, 
in its original form, was in part due to the efforts of Mr. Daniel 
Jones, of Kilsall, the well-known secretary of the South Stafford- 
shire lronmasters’ Association. The landowners whose properties 
are affected by the proceedings include Lord Wrottesley, Colonel 
Moseley, Major Amphlett, Mr. Gatacre, and others, who have 
appointed as their mineral agent Mr. Henry Johnson, of Dudley. 

The Birmingham City Council have decided to extend ‘the 
municipal buildings at a cost of about £100,000, 





NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—A condition of quietude represents the situation 
very generally throughout the engineering, the iron, and the steel 
trades of this district. Reports obtainable from official sources 
representing the engineering employers are to the effect that with 
a very few exceptions works are short of orders, and that prospects 
are unsatisfactory as to the future. At present there is no move- 
ment with regard to wages, but trade is getting back into some- 
thing like the same position, when, little more than twelve months 
ago, the question of a reduction was under serious consideration. 
So far, however, the federated employers have confined any action 
with regard to lowering the rate of wages to the shipbuilding 
centres in the North and North-East of England. 

In the iron trade since the commencement of the year inquiries 
have been gradually slacking off. Makers for the most part are 
still holding to late rates, but low quotations in the open market 
are becoming more frequent. Particularly has this been the case 
in some brands of Scotch iron, and there is a more or less general 
tendency towards weakness. As to manufactured material, finished 
iron makers seem to have got down. to the lowest point they are 
likely to touch, and the remark made to me on ’Change by one 
Lancashire bar iron maker may te taken as illustrating the present 
position. During the past twelve months, he said, their turnover 
had been the largest, with the exception of one year, since their 
firm had been established. At the same time it had’ been, with 
one exception, the worst year as regards profits they had ever 
known. This firm, | may add, is exceptionally well situated, in 
the centre of. probably.the largest iron-using district in Lancashire, 
for doing an almost exclusively remunerative local trade, and their 
experience would no doubt bear favourable comparison with that 
of other Lancashire finished iron makers. The steel trade remains 
in much the same unsatisfactory position reported for some time 
past, and in some descriptions of finished material there are all 
sorts of cut quotations to secure orders, and it is difficult to get at 
a really fixed price where business of any moment is concerned. 

At the Manchester Iron Change meeting on Tuesday there was 
only a very unsatisfactory sort of business passing through. It 
was exceptional where transactions of any moment were reported 
in pig iron, buyers generally showing a disposition to hold back 
for the present from further purchases. Local and district makers 
are holding to late rates, but they are finding themselves under- 
quoted in the open market. Lincolnshire makers, at their meeting 
on Friday, re-declared prices on their previous list basis. In some 
cases, however, representatives report that they are missing orders 
at their present quoted rates, and naturally concluded there is 
underselling going on with iron offering through merchants or held 
in second hands. Derbyshire brands are barely maintaining recent 
quotations, and Lancashire makers have not been able to get the 
slight advance they put upon prices following the advance in 
Lincolnshire. Delivered Manchester as low as 52s,has to be taken 
for Lancashire foundry, with 52s. 6d. about the general quotation. 
Derbyshire could be bought about 52s. 9d. to 53s., and 54s. as a 
quotation for special brands, with the list basis for Lincolnshire 
remaining 48s. Forge qualities, delivered Warrington, are without 
quotable change, and remain 47s, 2d. Lincolnshire ; and 47s, 2d. 
to 47s. 6d., Lancashire net. 

Middlesbrough iron, although without actually quoted change, is 
scarcely firm at the full prices ruling last week, and does not 
average more than 5ls. 1d. to 51s. 4d. net delivered by rail Man- 
chester. Scotch iron prices have been somewhat irregular, more 
particularly for Glengarnock, considerable stocks of which have 
accumulated recently dt the Manchester docks. The nominal 
market quotation for Glengarnock is about 53s, to 53s. 3d., but 
52s. 6d. is a figure Which merchants in many cases would readily 
accept, and they report that even at this figure they have been 
underquoted in competing for business. Eglinton averages about 
53s., and Gartsherrie is quoted 56s. 3d. to 56s. 6d. This weak and 
irregular tone in Scotch iron may possibly be due to arrivals of 
Canadian iron at Glasgow, and American iron at Liverpool, and the 
relatively low prices at which this iron has been quoted. The 
American iron that has recently been arriving at Liverpool consists 
of forge numbers, but it is reported that a cargo of foundry iron 
is shortly due at the Manchester docks. This iron was, however, 
bought some months back, and there are still considerable 
quantities of iron already sold in this district that are not yet on 
the way. Delivered Manchester docks, quotations for American 
foundry pig iron are about 49s.. and for Canadian about 48s, per 
ton. , 

Hematites continue only in very slow request, and prices 
remain weak even at the low cut rates of 60s, to 61s, net for No, 3 
| foundry qualities delivered in the Manchester district. 

The situation generally throughout the finished iron trade 
| remains unchanged. The usual meetings of the Associated 
Lancashire Bar and Hoop Makers were held in Manchester on 
Tuesday, when reports as to business were again unsatisfactory. 
No alteration was made in the list basis rates. for either bars « 
hoops, which remain as under: — Lancashire bars i 
stations, £6 5s.; into warehouse, £6 6s. 3d.; Lancashire hoops, 
| £7 2s. 6d. random to £7 7s. 6d. special cut lengths delivered Man- 
| chester, and 2s. 6d. less for shipment. Yorkshire bars remain at 
£6 5s., and North Staffordshire £6 5s. to £6 10s. in this district. 

In the steel trade only an irregular sort of business is reported. 
German billets continue to be quoted £4 2s, 6d. and £4 3s. up to 
£4 4s., according to size, with English billets about £6 7s. 6d. to 
| £6 10s.; bars are quoted £6 3s. 6d. and £6 5s, up to £6 7s. 6d.; 
| angles, about £5 10s. to £5 12s. 6d.; common plates, £5 17s. 6d. to 
| £6; and boiler plates, £6 12s, 6d.; but outside boiler specifications 
| there are sellers at £6 7s. 6d. to £6 10s. delivered in this district. 

The monthly report of the Amalgamated Society of Engineers 
issued this week fully confirms the unsatisfactory position of the 
engineering trades to which I have already made reference. Mr, 











G. N, Barnes, in his general office report, states tersely and with. 
out comment that they started the year 1904 with 95,403 members, 
Of this number 6648 were on donation benefit, 2254 on sick, and 
4601 on superannuation benetit. These figures afford conclusive 
evidence of the extremely depressed condition of industrial employ- 
ment, the number of out-of-work members having nearly doubled 
during the last three months, and now representing close upon 
7 per cent. of the total membership, Of course, at this time of the 
year, account has to be taken of the numerous suspensions for the 

oliday stoppages, but apart from this the situation, as shown, 
must be extremely agen from the workman’s point of view, 
The returns from the various Lancashire districts as to the con- 
dition of trade in no single instance report this as good. Bolton 
and Preston seem to be in the best position, with trade moderate, 
In Manchester, Salford, and the immediate neighbouring. centres 
the returns vary from moderate to bad and very bad, whilst 
Oldham and the surrounding textile manufacturing districtsremain 
the worst of all, with the condition of trade equally divided between 
bad and very bad, 

A fairly steady business is the general report throughout the 
coal trade of this district, and it is exceptional where collieries are 
not moving away their output, with pits running practically about 
full time. The better qualities of round coal used for house fire 
purposes are in moderately good demand, and although there is an 
absence of any actual pressure, ‘collieries in some instances are 
taking out of stock to meet requirements, with prices firm at list 
rates, Not more than an indifferent sort of inquiry continues 
for steam and forge qualities of round coal, but as there is 
a fairly large quantity of common round coal going away 
for house fire consumption, collieries have little or no surplus 
to offer on the market, and prices remain steady at late 
rates, 8s, to 8s. 6d. being average quotations for ordinary 
descriptions of steam and forge coals, with some special qualities 
fetching 8s. 9d. per ton at the pit mouth. The better qualities of 
engine fuel are generally in fairly active request, and all th: 
present output at most of the collieries is meeting with a read) 
sale, rather a shortness of supplies being reported at some of the 
pits. Contracts over the ensuing year in the better sorts of slacl: 
have been renewed on pretty much the same basis as last year’s 
prices, any concessions that are made not exceeding 2d. to 3d. per 
ton. The commoner qualities of slack do not, however, meet with 
so ready a sale, and with competition from outside districts, prices 
are kept low ; but there is no surplus of any moment, even in the 
inferior descriptions of slack, at Lancashire collieries. At the pit 
mouth the better qualities of slack range from 6s, up to 6s, 6d. and 
6s. 9d.; medium sorts from 5s. up to ds. 6d. and 5s. 9d.; with 
common slacks from 4s, 3d. and 4s. 6d. up to 4s, 9d. per ton. 

In the shipping trade the increased weight of buying that ha- 
been a noticeable feature during the last two or three weeks 
owing, no doubt, to the pressure for supplies in the South Wale 
and other important shipping centres, has scarcely been quite kept 
up. Collieries generally, however, have still orders to complete 
which are sufficient to take away all they have at present to offer 
in the common sorts of round coal suitable for steam purposes, but 
these are not being followed up by a corresponding weight of 
further buying. The firmer tone in prices is, however, still main 
tained, and for delivery at the Mersey ports or the Manchester 
Ship Canal 9s. 6d. to 9s, 9d. per ton remain about the average 
figures for good ordinary qualities of Lancashire steam coal. 

Coke continues in tolerably steady demand, both for foundry 
and furnace purposes, and prices are without quotable change. 

An interesting paper on ‘‘ Coal Cutting by Electricity ” was read 
before the members: of the Manchester Geological and Mining 
Society on Tuesday by Mr. Alfred J. Tonge, which gave details 
respecting the results obtained by the introduction of electrically 
driven coal cutters at the Hulton collieries, near Manchester. At 
these collieries they had four different types of electrical cutters at 
work, and he might claim that they had obtained very definite and 
successful results. More output per man employed had been 
secured ; coal was being pate worked which previously hal 
been unworkable toa profit by hand ; and there was more systematic 
working. Further, better round coal was obtained in three out of 
four mines. A greater area was exposed in the same time in two 
out of four seams, and the premium per ton for risk of life had been 
reduced by one-third. It was scarcely possible to say how far the 
effects of coal cutting had as yet reached. The officials had to 
keep better vigilance than before, and a higher class of mechanical! 
labour was being introduced which was displacing, say, 33 per cent. 
of the colliers’ work, and that the most laborious. 

For a considerable portion of the past year the steel trade both 
in raw and manufactured material has experienced a fair amount 
of activity, with hardening prices, but the close has brought about 
general depression and a rapid fall in values, At first hematite 
makers were being undersold in the open market, but held with 
firmness to their quoted rates, and before the year had far advanced 
they were in a position to put up their prices 2s, to 2s. 6d. per ton, 
No. 3 foundry, delivered Manchester, being quoted 60s. to 70s. 
with a fair amount of business coming forward, This strong posi- 
tion was maintained pretty well through the first half of the year, 
but afterwards decreasing inquiry, accumulation of stocks, and 
increasing competition brought prices downwards until in the open 
market they were being cut under 60s., with makers sellers at 
about 61s. to 62s. per ton. English makers of semi-finished 
material have pretty well all through the vear had to contend 
with very keen competition from the Continent, and latterly an 
even still keener competition from Canada and the United States. 
English billets at the commencement of the year were being quoted 
about £4 15s. up to £5 delivered in this district, with German 
billets to be bought at £4 7s. 6d. to £4 10s,, and with comparatively 
slight variations this has represented pretty much the margin 
between English and continental makers during the year. The 
basis of quotations has, however, gradually receded about 5s, per 
ton in the case of continental, and 5s. to 7s, 6d. per ton on 
English billets. Structural engineering in connection with railway 
extensions, important building operations, bridge work, and in 
various other directions has given briskness to several sections of 
the manufactured steel trade, and during the earlier portion of the 
year placed makers in a strong position as to prices. Steel bars 
gradually advanced to about £6 7s, 6d. and £6 10s. in some 
Instances to £6 12s, 6d., and common plates for bridge and other 
structural purposes to £6 10s. and £6 12s, 6d. As, however, con- 
tracts for structural operations ran out, with little new work 
coming forward, the lessened demand brought down prices until 
bars were being quoted as low as £6 2s, 6d., and common plates 
£5 17s. 6d. per ton, Later on prices recovered temporarily, but 
the year closed with the position weak all through, German com- 
petition coming in to supply structural material at low-cut figures, 
and sellers in most cases prepared with concessions where orders 
of any weight have been concerned. 

Perhaps the most noticeable incident in connection with the 
finished steel trade during the year has been the serious friction 
between the Lancashire boilermakers and the associated boiler- 
plate manufacturers. A fairly brisk trade at the opening enabled 
the associated manufacturers to maintain their list at the relatively 
high basis of £7 12s. 6d. As, however, quietude gradually came 
over the boilermaking trade, and inquiries fell off, outside makers 
began to offer plates at.10s. per ton below the Association basis. The 
associated makers held firmly to their rates, but later on the boiler- 
makers began to complain strongly, not only that prices were being 
artificially maintained, but that a price was specially fixed for Lan- 
cashire boilers pecifications which was not adhered to in. Southern 
districts, whilst similar qualities of plates were supplied for loco- 
motive boiler construction and other purposes at considerably lower 
figures. As the associated makers apparently took no heed of the 
reiterated complaints of the boilermakers, there was a talk of 


introducing German plates, and ultimately a meeting of the trade - 


was called, when it was decided to forward a strongly-worded letter 
of protest to the associated plate manufacturers. A reduction of 
10s. per ton on the list basis rates was apparently the result, but 
this did not satisfy the hoilermakers, As trade fell away the 
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demand lessened in proportion, The reduction of 10s. did not stop 
the competition of outside makers, and the associated makers, 
rather than further reduce their list rates, resorted to the expedient 
of allowing members of the Association when they became excep- 
tionally short of orders. to sell specified quantities at 10s, below 
the nominal basis. This unsatisfactory condition of things con- 
tinued for some time, until the associated manufacturers were 
forced into a further announced reduction of 10s, per ton, bringing 
the basis,te £6 12s, 6d., or practically the same figure at which 
members had previously been allowed to sell. Prices remained on 
this basis until the end of the year, but with very little business 
passing through, and most of the manufacturers short of orders. 
Boilermakers.in the meantime being still exceedingly dissatisfied 
with the treatment they received from the associated piate makers, 
held further meetings to consider the position, and a project was 
wut forward for establishing a boiler-plate works of their own, so 
that they might be independent of the associated makers. So far 
this project has not assumed practical form, but it is a question 
which continues under the serious consideration of the boilermakers 
of Lancashire. 

An unsatisfactory business, with pits on short time and steadily 
receding prices, has represented the position in the coal trade 
pretty generally throughout the past year. House fire coals all 
through have met with only a very restricted sort of trade ; in fact, 
the situation as regards absence of demand is generally reported to 
have been the worst known for many years past, and prices have 
dropped about Is, to 1s. 6d. per ton, “Steam and forge coals 
during the earlier part of the year met with a fairly good demand, 
which kept the common coal pits on full time, and collieries had 
no difficulty in disposing of their output. With, however, gradu- 
ally lessening activity in the engineering trades and other large 
coal-using industries, depression also came over this branch of the 
coal trade. The pressure of surplus supplies on the market forced 
down prices, and until steam and forge coals, which in January 
were quoted from 8s, 3d, and 8s, 6d. up to 8s, 9d. and 
down to 7s. 9d. and 8s, 3d., with anything above these figures only 
obtainable in exceptional cases. This weak position of the market 
brought about the inevitable pressure on the part of the railway 
companies and users of gas coal in renewing their contracts, for re- 
ductions on the previous year’s basis rates. The Lancashire colliery 
owners, in the settlement of the 1902 gas coal contracts, having had to 
concede a general reduction of Is. to 1s, 6d. per ton, and on the 
jocomotive fuel contracts 1s, per ton on the previous year’s prices, 
naturally resisted very strongly any further material reduction. 
Some giving way became, however, necessary, and the contract 
basis of prices was practically fixed by several large settlements 
early on in the season at 3d. to 5d. per ton under the 1902 rates. 
As the season advenced a reduction of 5d. was in most cases con- 
ceded, and the average basis for the 1993 gas coal contracts was 
about 8s. 3d. to 8s. 9d. and 9s, for ordinary screened Wigan 4ft. ; 
Ys, 3d. to 9s, 6d. and 9s. 9d. for best screened Wigan Arley gas coal ; 
and 6s, 6d. to 7s. for good gas-making slack. The bulk of the 
locomotive fuel contracts were settled on a reduction of 3d. per ton 
upon the 1902 rates, the general average being about 7s. 9d. at the 
pit. The unsatisfactory condition of the coal-using industries 
during the latter portion of the year rendered any appreciable 
recovery in steam and forge coals practically out of the question, 
and the low prices taken have in very many cases been below actual 
cost of production, The very indifferent inland demand for steam 
and forge purposes has compelled collieries to seek an outlet for 
surplus production at the ports, and on clearance for shipment 
extremely low prices have been accepted, rather than attempt 








to foree sales on the home market, which would only bring 
about a further weakening in the inland trade generally. 





For shipment on special sales prices have been taken which 
have represented not more than . about per ton at the 
pit mouth, and 7s. 6d. has been a very common figure. It can 
scarcely be said that common round coals have shown any appreci- 
able recovery and the outlook is discouraging. Considerable 
fluctuation has marked the course of the engine fuel trade. Atthe 
commencement, good qualities of slack were firm at about 6s. 6d. 
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to 7s.; medium, 5s, 6d. to 5s. 9d.; and common sorts, 4s. 6d. to 
is. 9d. at the pit. The demand for slack, however, was not 
above the average, and it was mainly the lessened pro- 
duction that gave strength to the market. The year had 


not far advanced when the depression in the cotton trade 
seriously diminished requirements for engine fuel. Supplies 
became plentiful, not only in Lancashire, but in the surrounding 
mining districts of Derbyshire, Yorkshire, and Staffordshire, and 
prices began to recede, For a time during the autumn there were 
prospects of improved conditions in the cotton trade which gave 
some stimulus to inquiries for slack, and as the production was 
limited owing to depression in round coal a shortage of supplies 
seemed probable, especially es electric power stations had become 
large users of this description of fuel. It cannot be said, however, 
that engine fuel with the close is in any appreciably better position, 
and except for some spec’al sorts, supplies are ample, with prices 
remaining low, 

Although there has been nothing seriously to disturb trade in 
connection with labour and wages questions, these have been pretty 
constantly to the front, and the immediate outlook can scarcely be 
regarded as satisfactory. The failure of the recent negotiations 
for a renewal of the coal trade conciliation board, followed by the 
award of a 5 per cent. reduetion in wages, does not present a very 
hopeful prospect for re-establishing the board at the end of March 
next, unless the miners adopt some more reasonable attitude than 
they have done recently. So far the board has been of great 
advantage to the men, but it has also proved greatly to the interests 
of steady legitimate trade, and it would be a matter of very serious 
concern if this conciliatory method of regulating wages should have 
been abandoned. 

Barrow,—There is a better tone in the hematite pig iron trade 
hy reason of the fact that some of the furnaces which have been 
damped down at-Barrow and elsewhere are likely to be put in blast 
again next week, The general demand, however, is not brisk, and 
confidence has not been restored ; but there are indications that 
the steel trade is about to be busier, and producers of hematite pig 
iron depend upon the demand from this source for their orders. 
Makers’ iron is quoted at 6d. less, at 54s. per ton net f.o.b., while 
warrant iron is dearer by 6d. at 53s, net cash sellers, buyers 6d. 
A big rush of iron has gone into warrant stocks at Barrow, the 
increase on the week being 7252 tons. There is now in stock 
20,232 tons; this, with the stocks held by makers, brings the 
total stocks in the district up to practically 100,000 tons. There 
are only 15 furnaces in blast, compared with 33 in the corre- 
sponding week of last year. 

Iron ore is in quiet demand at 9s. per ton net at mines for good 
ordinary sorts. Stocks of ore are largely held at the mines. 
Spanish ores are in poor request, and are being imported only 
in small parcels. 

The steel trade is more lively. It is reported that orders have 
been booked by the Barrow Steel Company and by Connells, at 
Workington, for about 25,000 tons of steel rails, but prices have 
gone down considerably. For some time past normal quotations 
for heavy rails have been at £5 5s. per ton, but the Canadian 
orders have been booked at £4 12s. 6d. net f.o.b., or a drop from 
the normal to an actual value of 12s. 6d. per ton. In face of this 
shrinkage in prices makers have felt compelled to give notice of a 
15 per cent. reduction in the wages of their workmen, and during 
this week a court of arbitration has been sitting at Barrow to 
determine this question as between the masters and the men. The 
decision is not yet known. A better demand is reported for ship 
plates, and there is every prospect of a fairly good trade during 
the year; but here again lower prices are essential, and ordinary 
plates are likely to be,down at £5 or £5 5s, per ton. Hoops are in 
fair demand. Heavy-steel, castings are in inquiry, and chilled steel 
castings are in good: demand. 

[t is reported that the Admiralty propose to order twenty-seven 
additional submarines for the British Navy. Nine submarines 
now building at Barrow will be launched by the end of March, 












Coal and coke quiet at cheap prices. : 

Shipping quiet. Last week 9126 tons, including 5145 tons of pig 
iron and 3981 tons of steel, were shipped from West Coast ports, 
compared with 9185 tons in the corresponding week of last year, a 
decrease of 61 tons. This year’s shipments have reached 18,687 
tons, compared with 27,409 tons in the corresponding period of last 
year, a decrease of 8742 tons, 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THERE are stil) few signs of that improvement in trade for which 
manufacturers and workmen are alike anxiously looking. The 
opening weeks of a new year are usually quiet in the East End of 
Sheffield, where nearly all the heavy,industries are situated, but 
they have rarely been so quiet as now. The most prominent, and 
at the same time most painful features in Brightside, Grimesthorpe, 
Attercliffe, and similar places at present are the groups of unem- 
ployed about the cafés and street corners, and the distribution of 
relief in the different parishes. We shall soon have direct 
evidence of how 1903 has told upon investors in the large establish- 
ments, and, judging by market values in the Stock Exchange list, 
the prospect is not encouraging to those who depend largely upon 
dividends, 

In the South Yorkshire coal trade the year continues to afford 
fair work. South Yorkshire house coal, however, is being affected 
by the Durham coal, which is in increasing. request for the Eastern 
Counties markets. The Durham competition is also telling against 
Yorkshire steam coal, and is, in fact, chiefly responsible for the 
present reduction in values. 

Nothing has as yet been heard of further armour-plate orders. 
The last given out by the Admiralty were for the cruisers, the 
plates being some 6000 tons, and were divided between Vickers, 
Sons and Maxim, Sheffield ; Armstrong, Whitworth and Co., Man- 
chester ; and William Beardmore and Co., Glasgow. Work in that 
line would be very welcome in Sheffield at present, as it would 
immediately give the puddlers and others in the preliminary 
processes the employment which they need so much. 

There is no more animation in the iron and steel trades than last 
reported. Stagnation is evident throughout the whole range, 
except in one or two specialities of the steel manufacture, and even 
these show signs of weakening. In railway material the marvel is 
that the companies seem able to get along with such small require- 
ments. In marine forgings, of course, the depression in the con- 
struction of merchant vessels accounts for the lack of orders. The 
two departments which are busiest in Sheffield are light castings 
for electric installation, and tramway specialities in points .and 
crossings, &c. The settlement of the labour difficulty in the Trans- 
vaal is eagerly desired, as the thorough working of the mines would 
bring business to several of our establishments, where extensive 
preparations were made to meet the revival expected soon after the 
war ceased. 





NORTH OF ENGLAND. 

(From our own Correspondent.) 

THE iron market this week is, on the whole, somewhat more 
favourable to producers than it has been since before the holidays, 
but, nevertheless, the transaction of business is decidedly checked 
by the uncertainty created by the trouble between Japan and 
Russia, for no one dare commit himself to selling or buying for 








forward delivery, and it is believed that for the present the hand- | 


to-mouth policy for consumers is the safest one. If it were not for 
this district it is believed that business would steadily improve. 


angles, £6; and for common iron bars, £6 2s. 6d., all less 24 per 
cent. f.o.t. Heavy steel rails are generally quoted at £4 15s. net 
at works, but some orders would not be refused at £4 12s. 6d. 

The shipbuilders having agreed with their men in regard to the 
wages question, a reduction in piece rates having been arranged, 
the engineering firms are now endeavouring to bring about an 
adjustment of the wages they pay, and they have given notices 
not only to the engineers, but also to the moulders, operative 
smiths, strikers, machinemen, and patternmakers that time rates 
above 30s. per week will be reduced 2s., those between 25s. and 
30s. will be reduced Is. 6d.; and those under 25s. will come down 
1s., while piece prices will be reduced 5 per cent. The men are 
allowed till February 28th to make up their minds. The report of 
the Amalgamated Society of Engineers characterises the 
employers’ demand for a reduction as ‘ entirély unreasonable,” 
trade on Tyneside being better than a-month ago, and in the Tees 
district it is fairly good. The shipbuilders, who made a similar 
claim to that of the engineering firms, settled the matter by fore- 
going their demand as far as regards time wages and taking 5 per 
cent. off piece rates. With the engineers the case is somewhat 
different, as the men on piecework form only a very small propor- 
tion of the whole, and thus they may not be prepared to settle on 
the same terms as the shipbuilders. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


THE Glasgow iron market has been unsettled owing to the un- 
certainty that has prevailed with regard to affairs in the Far East. 
At the same time, there has not been much sale for raw iron, 
seeing that the manufacturing works are hardly yet in full opera- 
tion after the holiday. There is a remarkable lack of anything 
like confidence as to the future. The past year has shown ‘large 
results in the manufacture of iron and steel in Scotland ; but a 
very considerable proportion of the work done has been_barely 
remunerative, and the outlook at the moment is charged with a 
good deal of uncertainty. 

During the week the demand for iron has been inconsiderable. 
Cleveland warrants have sold from 42s. 74d. to 42s. 64d. cash, at 
42s, 8d. for delivery in a few days, and 42s. 8d.-to 42s. 84d. one 
month. Scotch warrants are quoted nominally 49s. 9d. cash, and 
Cumberland hematite 52s. 6d. cash. 

The output of pig iron at the ironworks is fairly steady, and the 
furnaces are now for the most part in full blast, turning out the 
usual quantity. At the moment the demand is slow, but it is 
expected to improve gradually during the uext few weeks. 

The shipments of pig iron from Scottish ports in. the past week 
amounted to 4742 tons, compared with 4401 in the corresponding 
week of last year. There was shipped to the United States 75 
tons; South America, 8 ; India, 10; Australia, 520; France, 
60; Italy, 440; Germany, 100; China and Japan, 70; other 
countries, 10 ; the coastwise shipments being 3449 tons, against 
1873 in the corresponding week of last year. The total shipments 
of Scotch iron for the last two weeks are 10,735 tons, being 534 
tons less than in the corresponding fortnight of 1903. 

The arrivals of Cleyeland pigs at Grangemouth have been 7843 
tons, showing a decrease of 365 tons. The demand for Cleveland 
pigs has necessarily been very small in the last two or three weeks, 
on account of the foundries being closed, and the call for iron is 
still so partial that it affords little or no idea of what is likely to 
be the condition of the trade a few weeks hence. : 

The demand for hematite pig iron is on the increase, asa result 
of- the steel works again getting into working trim. Scotch 





| hematite is mainly in use, and for this class of iron merchants quote 


It has been officially ascertained that the average price realised | 
by the ironmasters for the No. 3 Cleveland pig iron delivered | 


during the last quarter of 1903 was 44s. 1-37d. per ton, that being 
5-58d. per ton decline from the figure that was recorded for the 
third quarter, and 5s. 6d. per ton less than in the corresponding 
period of 1902. In accordance with the sliding scale arrangement 
for regulating the wages of blast furnacemen in the North-East of 


2s. 5- 


| take the aggregate consumption of pig iron 


England, a reduction, which took effect from the 2nd inst., is made | 


of 3 per cent., and railway rates for the carriage of iron-making 
materials on the North-Eastern Railway have been reduced 
2 per cent., these rates being regulated like those of wages, by the 
price realised over each quarter for No. 3 Cleveland pig iron. On 
this account a public accountant representing the North-Eastern 
Railway Company each quarter takes part in examining the 
contract books of the ironmasters. 

The average realised price-of No. 3 Cleveland pig iron for the 
whole year 1903 did not differ materially from that of the previous 
year, and it differed but slightly from the average quoted price. 
The following figures of the average quoted and: realised prices 
show how 1903 compared with the previous year :—1903: 46s. 5d. 
quoted, 46s. 7d. realised; 1902: 49s. 2d. quoted, 46s. 10d. 
realised. 

Prices of Cleveland pig iron have this week been. steady for 
foundry qualities, but are rather easier for the lower qualities, as 
these latter are not so scarce as they were, the furnaces having 
produced a greater proportion since the holidays than they did 
before. Business in No, 3 Cleveland pig iron has been done this 
week at the same price as ruled last week, both makers and mer- 
chants accepting 42s, 6d. per ton for early f.o.b. delivery, and no 
sales at less have been reported. What the prices of Cleveland 
iron are for forward delivery it is not easy to say, the market being 
too much unsettled by war alarms for anyone to anticipate re- 
quirements, Cleveland warrants have not moved much since the 
year commenced; in fact, they have only fluctuated between 
12s, 5d. and 42s. 84d., cash buyers. Taking this week, the differ- 
ence between the highest and lowest quotations has been no more 
than 14d. per ton, and Scotch and hematite have been altogether 
stationary. Thus, while there is not actually much doing, the 
sellers are strong enough to hold their own. No. 1 Cleveland 
G.M.B. pig iron is at 43s, 9d.; No. 4 foundry at 42s. 6d. ; grey 
forge at 42s, 3d. ; mottled at 41s. 9d.; and white at 41s, 6d. per 
ton, all for early f.o.b. delivery. 

East Coast hematite pig iron has shown some improvement this 
week, chiefly because there has sprung up a rather better demand 
for steel ship plates, the producers of which are now the chief 
consumers of hematite pig iron. A report has been generally 
circulated that Messrs. Bolckow, Vaughan and Co. had ceased the 
manufacture of hematite pig iron. This, it may be stated, is not 
the case, hematite being still produced at their works. Rubio ore 
is relatively dearer than hematite pig iron, for merchants are 
quoting 15s. per ton c.i.f. Tees; they have not reduced the price, 
though the freights have declined, as the Spanish mineowners 
want more. 

Shipments of pig iron this month from the Cleveland district are 
fairly satisfactory. 

A better demand has at last sprung up for steel ship plates, and 
it is reported that manufacturers in this district last week booked 
orders aggregating 25,000 tons. The last. half-crown reduction, 
and the settlement at last of the wages question at the shipbuild- 
ing yards, has induced the builders to come forward, and orders 
which were being held back have been given out somewhat freely, 
so much so that we may expect that the half-erown taken off just 
before Christmas will be put on again. The position is improved 
for the steel manufacturers also by the fact that they have got the 
wages down in their melting departments.’ It has been arranged 
between the employers and the representatives of the men, that 
from Monday last the wages of melters and pitmen at the steel 
works in the North-East of England and Scotland shall be reduced 
5 per cent., and those of gas-producer men and charge wheelers are 
to come down 25 percent. This is the first alteration of wages 
that has been made since May, 1901, when the. employers were 
realising considerably more for their produce than they are at 
present. T'o-day’s quotation for steel ship plates is £5 7s. 6d.; for 
iron ship plates, £6 2s, 6d.; for steel ship angles, £5; for iron ship 








56s. per ton for delivery at the West of Scotland steel works. 

The volume of business in the Scottish iron trade in the past 
year has been large. In some of its features it shows what must 
be regarded as a declining tendency, but on the whole the business 
done has, perhaps, been the largest on record, while the total 
consumption and exports of Scotch pig iron’ shows the large 
decrease of 95,608 tons compared with the preceding year. If we 
—Scotch and English 

in Scotland, we find that it reached the large total of 1,641,965 
tons, or 9246 tons more than in 1902. In our ‘foundries and 
malleable works there was no less than 92,000 tons more Cleveland 
iron used than in the preceding year. 

As regards foreign pig iron, while Scotch smelters used 46,000 
tons of Canadian pigs in 1902, they practically did not use any in 
the past year. There is, however, a probability of more Canadian 
pig iron being used this year, for a cargo of 2500 tons reached 
Glasgow a few days azo. 

As regards the state of the coal trade, this week it may be noted 
that while the volume of business has been increasing, it has not yet 
attained normal proportions after the holiduys. The shipments from 
the Scottish ports are 5000 tons less than they were in the corre- 
sponding week. Household coals are selling well, and the demand 
for manufacturing sorts is on the increase. Prices of all kinds of 
coal are this week nominally unaltered. 





WALES AND ADJOINING COUNTIES. 
(From our own Corresponde nt.) 

CanbiFF, in coal exports, has at length touched high-water mark. 
The totals of 1903 are now compiled, and give the export of coal, 
fuel, bunker coal, and coke at 20,272,465 tons.. Twenty million 
tons export is a record one. The satisfaction on 'Change is some- 
what tempered by the reflection that in the ordinary course of 
trade, without the war scare and special cargoes to the States, 
there would have been a falling off. 

The tone of the coal market as regards steam and house 
qualities is satisfactory ; small steam is steadier ; dry coals, a little 
asier; Monmouthshire, varying, improved demand, and then 
quieter ; but best steam and seconds are firm, with upward ten- 
dency. As-regards house coal a more distinct improvement would 
be shown were the weather such as to admit of more tonnage 
coming in, as the inland demand is strong. Anthracite isregarded 
as not up to the mark in demand. This probably is due to the 
stormy weather ; prices firm. At Llanelly collieries are not being 
fully worked. In the Gwendraeth valley part time is the rule, 
and large quantities of coal have been worked and are waiting 
demand. Swansea collieries doing better; old Copper Pit par- 
ticularly so. 

At Cardiff this week it was reported on ’Change that the Far 
East question continues to exercise an influence upon the market. 
The ordinary run of trade is being seriously broken in upon, and 
few traders like to be committed for a lengthy time, not knowing 
what sudden exigencies may not cause a slump. 

Some interesting details of trade are to be gleaned from the 
official returns of the past year. Thus, during the year Cardiff 
exported 61,261 tons of iron and steel; Newport, Mon., 29,500 
tons ; and Swansea, 16,170 tons. In coke, Carditf despatched 51,408 
tons ; Newport, 15,282 ; and Swansea, 17,233 tons. In patent fuel, 
notwithstanding a serious falling off of late, Swansea retains the 
lead, having exported 463,758 tons ; Cardiff has second place, with 
350,877 tons ; and Newport third, with 38,054 tons. Port Talbot 
figures respectably, for a young port, with a despatch of 714,418 
tons of coal, 17,270 coke, and 92,408 patent fuel. 

The Swansea Harbour Trust monthly meeting noted on Monday 
an improved revenue. During the month there was a serious falling 
off in the imports of iron ore ; totalled 7000 tons; German steel 
bars received amounted to 3036 tons, and’ tin-plates showed an 
increase of 3080 tons. 

On Tuesday two large cargoes of coal left Cardiff for Port Arthur, 
totalling 12,000 tons. On. Tuesday there were 150 vessels in 
Cardiff docks, 88 at Barry, 24 at Penarth, 74 at Swansea, 56 at 
Newport, and 38 at Port Talbot. This is very satisfactory, and 
with good weather a strong business is certain; 7000 tons will go 
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The Italian contract will be supplied 
Pyman, Watson and Co, 


n a week to the British fleet. 
rom the Cambrian, Nixon’s, and others, 
are the exporters. Price not given. 

At Swansea expectation is rife with regard to the coming of 
tin-plate bars from America, and the influence is bad on works 
which up to a late date have supplied them. On ’Change 
midweek, stoppages of certain works were regarded as likely. At 
Landore 400 men are idle. Middlesbrough pig 3d. weaker, Scotch 
and hematite remain. Glasgow warrants, 50s.; Middlesbrough, 
42s, 6d.; hematite, 53s.; sheet iron, £8 to £8 2s. 6d.; steel, 
£7 lds. to £8; heavy rails from £4 10s.; light from £5 10s.; 
merchant bars from £6; Bessemer tin-plate bars, £4 5s,; Siemens, 
£4 7s. 6d. 

In tin-plates a good deal of satisfactory work is being done. 
Shipments have been heavy, 77,300 boxes; stocks low, 82,000 
boxes, 

Latest prices : 
Siemens, 12s, to 


Swansea, Bessemer steel cokes, 11s. 9d. to 12s.; 
12s, 3d.; ternes, 23s. to 25s.; best charcoal, 

3s. Id. to 14s. The sole complaint amongst manufacturers is that 

the price of block tin, which is now £132 10s., is a heavy burden. 

In the Swansea Valley another furnace has been started at 
Upper Forest, and the bar mill is to follow. The arrangement at 
Baldwin's, Landore, does not cover the smelting department. All 
busy at the Beaufort—four mills in full activity ; Mannesmann 
tube works brisk, nickel works going on vigorously, and the copper 
trade satisfactory. 

At Llanelly dock business is hopeful, all the tin-plate works 
brisk; German steel coming in regularly. In the Newport 
district the tin-plate manufacture is healthy, tin bar is being sent 
freely to Lydney, and a steady trade being done with Bristol. 
Over 1000 tons pig iron came into the port this week from White- 
haven ; and the improved business being done with Ireland is 
shown by the fact that on one day this week seven vessels came 
in from Bantry and other Irish ports, chiefly with pitwood, and 
seven went back with coal. 

Over 20 acres wood, in connection with Cyfarthfa are being 
offered for sale. The Ebbw Vale Company, owing to alterations in 
dealing with its traffic, are going to sell by auction fourteen of 
their high-class locomotives. In the Newport district I also note 
several forthcoming sales of importance, chiefly of contractors’ 
plant used by the Waterworks Committee, and also by the con- 
tractors in the carrying out of the Tredegar Dry Dock. 

An extension of Newport tramway scheme up Stow Hill has been 
decided upon. 

Iron ore is easier, and also coke—indications of slackness in the 
steel trade. Iron ore is at 13s. 9d., and a second class 12s. 9d., 
Cardiff or Newport, Mon. 








NOTES FROM GERMANY. 


(From our own Correspondent.) 

THE quietness that always prevails in the iron industry at 
this time of the year has been pretty marked last week in some 
branches. 

In Silesia the majority of the rolling mills have remained idle 
during the past week owing to stocktaking and repairing, while 
the crude iron business is steady, though far from brisk. Serap 
iron is very actively called for, but of the trade in finished iron 
only unfavourable accounts can be given, the demand for plates, 
that had been exceedingly poor already all through last year, 
having further. decreased lately. In sheets, a limited but pretty 
regular business is reported to be doing. 

Pig iron is very quiet in Rheinland-Westphalia, and, as export 
shows a falling off, only part of the production is being consumed. 
Increasing firmness was noticeable in the scrap iron business, 
whereas billets and raw bars have been neglected, and the rolling 
mills complain of doing less from week to week. Quietness 
prevails in the girder trade, and plates and sheets must be 
regarded as exceedingly neglected. Prices, on the whole, are 
inclined to weakness. Since October last year quotations of the 
Diisseldorf Change have not altered, whereas the Upper Silesian 
ironworks have been able to realise slightly better prices for 
contracts for the last quarter of 1903 and also for the first quarter 
in 1904. All through last year quotations have remained almost 
unaltered, or, rather, the changes have been so slight that it is 
hardly worth while to note them. The Diisseldorf prices were, 
per ton :— 

January. March. 
M. M. 
66 to 68 


66 


Spiegeleisen yo) we paincte ) Oe 
German Bessemer... .. 5a ere 
German foundry pig, No. 1. 65 

Barsin basic .. .. .. 105 
Common bars in steel .. 125 to 130 


66 
107 to 110 
125 to 130 
April. October. 
M. M. 
67 
67 to 68-50 
67-50 
110 to 112 
130 


67 

67 

66-50 

110 to 112 


130 


Spiegeleisen ; 
German Bessemer.. .. .. 
German foundry pig, No. 1 
Barsinbadie .. .. .. .«. 
Common plates in basic 

Export bounties in the German iron trade will remain, during 
the first quarter in 1904, the same as before. 

The Bochumer Verein in Bochum received a heavy rail order for 
the Roumanian Government last week. 

The Railway Administration, Berlin, will shortly give out further 
orders for 260 passenger and 2350 load cars of various types ; 
this would bring the number of wagons ordered at present to 
1346 passenger cars and 8480 load wagons. The term of delivery 
for the above-named orders has been prolonged till end of 
November of present year. 

The sharp frosts have considerably improved the tone of the 
German coal trade, and very good accounts are being received with 
regard to demand, both from Rheinland-Westphalia and from 
Silesia. The market for coke and for briquettes is very strong, 
likewise gas coal has been vigorously called for. 

A layer of pit coal has been found by the International Boring 
Company, at a depth of about 600 m., near Rheinberg, Westphalia. 

A very limited sort of business only is being done in the Austro- 
Hungarian iron industry. Pig iron, though extremely quiet, has 
been showing a pretty firm tendency; the manufactured iron 
trade is lifeless—especially in plates and sheets very little is done. 
The bridge-building establishments are in good employment, and 
will remain well engaged for some time on orders received for the 
Alpine railways. 

In Austria-Hungary, as in nearly all other countries, satisfactory 
reports are given of the house-coal trade, which has been strongly 
improving of late. In engine fuel a regular, though not extensive, 
trade is doing, and the demand for coke remains very active. 

A slowly improving tendency continues to be reported from the 
French iron industry. For the present, however, business opera- 
tions have been comparatively limited, and few forward orders 
were placed. 

Since last week the condition of the French coal market has 
become brighter, deliveries in house-coal increasing, while the 
demand for engine fuel continues satisfactory, as before. 

Quotations for pig iron have been slightly stiffening on the 
Belgian market owing to an unwillingness on the part of the coke 
convention to reduce their quotations. Malleable iron remains 
dull and neglected, and the business in most articles of finished 
iron is also of a very limited description. 

At the Cockerill establishment in Seraing a converter exploded 
last week, causing the death of two men, while three others 
received injuries. 

A somewhat fluctuating tendency could be perceived on the 
Belgian coal market last week. The raised demand in house coal, 
however, will help to improve the general tone. The coke con- 
vention have stated their resolve to maintain the prices hitherto 
quoted also during the present quarter. 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, December 30th, 1903. 

THE most siguificant feature in the tinancial world this week is 
the request for large loans by railroad and industrial corporations 
for financial assistance to prosecute pending and projected improve- 
ments. A good deal of borrowing has been successfully effected 
during the past week or two. This was indicated on Thursday 
by an increase in loans in the banks of this city of 13,500,000 dols, 
The total loans now outstanding are close to 900,000,000 dols. The 
demand for foreign exchange remittances is light. Railroad gross 
earnings during the past week have shown a slight increase over 
the previous week throughout the country. Further gold imports 
are in sight. 

Wages reductions are becoming more frequent in the greater and 
lesser industries throughout the country, and the announcements 
of numerous curtailments of production point to a very conservative 
policy on the part of manufacturers. An unfavourable symptom 
was manifested the other day in a further advance in cotton 
which cannot but help have the effect of restricting purchases for 
the time being by the textile manufacturing interests. The ques- 
tion is arising whether the South itself will come out of the cotton 
season very much benefited. A sensational speculation in cotton 
futures is going on in the South. 

Returns of new railroad construction during the year place the 
total at about 5720 miles, which is the largest since 1888; the 
estimates of next year’s construction already made point to a 
probable 10 per cent. increase. 

Of this mileage 650 miles were built in the little and remote 
territory of Oklahoma, a wheat growing region. In Arkansas 263 
miles were built, 319 miles in Indian territory, 193 miles in New 
Mexico, and so on throughout the south-west, showing a total of 
2500 miles in an exclusively agricultural country. 

Buyers of pig iron have shown much more interest in buying pig 
than they have for several months. The purchases of pipe iron 
particularly have been unusually heavy, contracts for about 40,000 
tons having been placed within ten days. One lot of 20,000 tons 
was purchased in one block. Larger sales of Bessemer iron have 
been made; southern furnaces have advanced prices 75 to 50 
cents per ton, and northern furnaces will probably announce 
strong prices at present maximum quotations. 

In finished iron very little new business is being done, but there 
are evidences of a great deal of work which may be placed any 
hour. Billets are at 23 dols., subject toa slidingscale. Rails are 
28 dols., and railway managers, who have considerable work in 
view, are endeavouring to secure reductions of 2 dols, to 4 dols, per 
ton. Merchant steel consumption is quite heavy, but output is 
heavy and prices are weak. Capacity is still greater, and hence no 
improvement in merchant steel is looked for during the coming 
year. Building operations, especially bridge building, will be of 
larger proportions during the coming year than this, and makers 
of structural material are therefore taking a more hopeful view. 

The makers of machine tools are making concessions in prices 
for European trade to the amount of 15 per cent. in order to com- 
pensate fora slight falling off at home. The manufacturers of 
machinery are taking the same position as has been taken by rail 
makersand managersin certain lines of steel tosecure business abroad, 
A strong effort is being made to obtain more favourable freight 
rates on goods for export, as well as lower ocean rates, which efforts 
are likely to succeed. The International Harvester Company has 
already secured rates which that company believes will enable 
it to control business heretofore out of its reach. Quite a 
number of railroad companies has just appeard in the market for 
machine tools, some for refrigerating plants, and others for power 
equipment, engines, boilers, motors, and other kinds of machinery. 
The Government is about to appropriate 1,000,000 dols. for the 
purchase of small standard fire arms from the United States manu- 
facturers to encourage them to provide additional facilities for the 
ready production of such arms. 

Several railroads will, during the month of January, submit 
estimates of motive power wanted, and it is understood that these 
requirements will be quite large. All of the railroad companies 
will be heavy buyers during 1904. 

An estimate in regard to copper mining shares shows that 26 
active copper stocks have suffered a loss in market value during the 
past year of 55,450,000 dols., or 21-1 percent. These securities have 
fluctuated from a maximum valuation of 316,000,000 dols. to 
165,000,000 dols. Consumers of copper on this side are buying 
cautiously, notwithstanding rumours of an upward turn in the 
market as among the early probabilities. During the week 670 
tons of pig tin arrived, the larger part of it going into the hands of 
consumers who had ordered it. The other metals are quiet, and 
are fluctuating within narrow limits. Larger sales of Bessemer pig 
iron have been made during the week than for any week during 
two months. Consumers of steel are taking more interest in the 
market than usual. 

New York, January 6th, 1904. 

THE banking interests are noting the extraordinary demand for 
loans as shown in the reports of the clearing-house banks. The 
increase in loans for the past two weeks amounts to about 
30,000,000 dols. There are many applicants for loans, some 
exceeding 1,000,000 dols., and the Has. are counselling together 
concerning the meaning of this rather unexpected development. 
The loan account is now considerably above 900,000,000 dols., and 
there is a host of borrowers yet to be heard from. 

Opinions as to the trade conditions of the incoming year are of 
a rather conservative character. While a large and_ profitable 
volume of business will surely be transacted, it is not believed that 
there will be such impetuous activity as there was a year ago. 
The trouble encountered in financial circles last year was largely 
due to the departure from conservative methods, A great many 
enterprises succeeded in attaining financial assistance that would 
not have suceeded had the views now prevailing been active then. 
The stock markets are quiet, yet we note a quietly improving 
demand for investment for the better classes of railway and in- 
dustrial securities. 

The director of the Mint estimates the gold production of the 
past year at 74,425,340 dols., against 80,000,000 dols. for 1902. The 
production of silver was 30,520,688 dols., against 29,415,000 in 
1902, The reduction in gold was due to the strike of the gold 
miners in Colorado. There was also a falling off in Alaska of 
1,000,000 dols, The most marked increases were in Utah, Nevada, 
and Arizona. 

Preparations are being very greatly made to expand gold, silver, 
and lead mining. 

Most buyers in iron and steel are still covering only their 
immediate requirements, but here and therea large order is noted 
calling for delivery of a portion of it during the second quarter. 
No. 1 X foundry is selling in this market at 15-50 dols. for 
northern, and 14-25 dols. for southern; bar iron has been more 
active during the past week on a basis of 1-40 at mill. Connells- 
ville coke 72 hour foundry is held at 2-15 dols. 

The tin-plate market is quiet, and there is an ample supply. 
The consumers of merchant steel are debating among themselves 
whether the time has come to cover this season’s requirements or 
to await further developments. They will probably wait, as they 
are not inclined to believe that the present price of crude material 
canbe held, The makers of agricultural implements and machinery 
have had an excellent year, and because of the growing agricul- 
tural prosperity, they will probably enjoy a still better year in 
1904. 


The locomotive builders are having considerable encouragement 
from abroad, and are receiving orders from various foreign 
countries. A good deal of money is being expended in the build- 
ing of irrigation plants throughout the West, because of the grow- 
ing need of agricultural land. The equipment manufacturers are 
preparing to bid upon a number of extensive equipment require- 





ments in Europe and Africa, Those who supply equipment for 





waterworks and drainage systems are also figuring upon some 
large contracts in Africa. A few large municipal requirements will 
be placed during this month for machinery, cast iron pipe, and 
other material, and there is quite a scramble among the machinery 
makers for the work, 

There is a great deal of interest among machinery makers with 
reference to the contracts to be placed for the Pennsylvania Rail. 
road tunnel. The Pennsylvania Steel Company will probably 
secure most of the work—at least all of it that it can possibly do, 
The New York Central Railroad has placed large orders for cars 
and electric equipment with the General Electric Company and 
the Westinghouse interests, The requirements for machinery this 
year, from present signs, will be of such magnitude as will keep al] 
of the larger plants fully engaged throughout the year. New 
enterprises are coming to the surface all the time, and now that 
iron and steel has reached bottom, and money can be readily had 
there is no reason for further delay or holding up. 

A large quantity of copper has recently been exported, and 
American stocks have been considerably depleted. The exports of 
copper for the month of December were close on to 18,000 tons, 
Fluctuations of prices have been within very narrow limits. Lake 
sold recently at 124 cents, and electrolitic at 12 cents; pig tin ig 
moving upward in price ; spelter has been in better demand for 
a few days, and has been selling at St. Louis at 4-20. The metals 
are likely to improve in demand, as they are under pretty strong 
centralised control, There have been no sales of steel rails of 
importance outside of a lot of 30,000 tons for the Canadian road, 
Old rails are to be had in abundance, provided an exorbitant price 
be paid. 

Quite an amount of old rail mileage will be taken up this year, 
and new steel rails put down on account of the increasing traftic 
requirements. A great deal of material will be absorbed in tram. 
way construction, and already some of the large projected lines are 
about ready to place orders, 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market steady, a better supply of tonnage having 
come on. House coal unaltered. There is still a scarcity of sailing 
vessels. The quantity of coal shipped for week ending January 
9th was 67,666 tons—foreign, 56,106,tons ; coastwise, 11,560 tons, 
Imports for week ending January 12th:—Iron ore, 1930 tons; 
old rails, &c., 615 tons; steel bars, &c, 1747 tons; slates, 128 
tons ; pitwood, 2458 loads. 

Coal :—Best steam, 12s. 6d. to 12s. 9d.; seconds, 11s. 6d. ; 
house coal, best, 15s.; dock screenings, 7s. 3d.; colliery small, 
6s. 6d. to 6s. 9d. Pig iron:—Scotch warrants, 50s. ; hematite 
warrants, 53s. f.o.b. Cumberland prompt; Middlesbrough, No. 3, 
42s. 7d. Iron ore:—Rubio, I4s, 2 to 14s, 6d.; Tafna, 15s, 
Steel :—Rails, heavy sections, £4 10s. to £4 15s. ; light sections, 
£5 10s, to £5 15s, f.o.b. ; Bessemer steel tin-plate bars, £4 5s, ; 
Siemens steel tin-plate bars, £4 7s. 6d., all delivered in the district, 
cash. Tin-plates:—Bessemer steel, coke, 11s. to 12s; 
Siemens, coke finish, 12s. to 12s, 3d. nominal. Pitwood, 17s. to 
17s. 3d. ex ship. London Exchange telegrams:—Copper, £58 
7s. = to £58 15s.; Straits tin, £132 7s. 6d. to £132 15s. Freights 
steady. 


Warts, FiIncHAM AND Co.,, Billiter-buildings, London.—I]lus- 
trated catalogue of lifts, elevators, cranes, collapsing gates, iron 
doors, and staircases, 

W. F. DENNIS AND Co., 49, Queen Victoria-street, London, —Price 
list and particulars of railway and tramway solid and flexible bonds 
made by Felten and Guilleaume, of Mulheim-on-the-Rhine. 

R. Wayaoop AND Co., Limited, Falmouth-road, London,—This 
little brochure is entitled ‘* Points on the Waygood Electric Lift,” 
and comprises a description of this apparatus, with some copies of 
testimonials from its users, 

Grppons Brotuers, Limited, Dudley, London, and Manchester, 
New illustrated catalogue of elevating and conveying machinery. 
The mechanism illustrated is of various types, chain, roller, bucket, 
bands,‘and spiral conveyors all being illustrated and listed. 

W. H. SPENCER AND Co., Hitchin, Herts. Catalogue and price 
list of boilers.—Several types of steam generators are shown, 
namely, vertical cross-tube, Hopwood patent water-tube, marine 
type, and Corni The production of the iliustrations is worthy 
of special mention. 


TRADE AND BUSINESS ANNOUNCEMENTS. 


Messrs. W. H. BaiLEy AND Co., Limited, Salford, Man- 
chester, have secured a licence from Mr. E. W. Késter, of the firm 
of Messrs. Pokorny and Wittekind, Frankfort, for the sole right 
to manufacture in the United Kingdom his patent positive valve 
air compressors and vacuum pumps. 

Mr. J. E. HopKINSON, of the Para Rubber Mills, West Drayton, 
and Yiewsley and Raymond House, Langley, Bucks, having been 
placed on the Commission of the Peace for the County of Middlesex, 
took his seat on the bench for the first time at quarter sessions, 
Guildhall, Westminster, on Saturday last, the 9th inst. 








THE JcNntorn INsTITUTION OF ENGINEERS.—The presidential 
address of the twenty-third session will be delivered by J. Fletcher 
Moulton, Esqy., K.C., M.P., F.R.S., at the Westminster Palace 
Hotel, on Friday, January 22nd. The chair will be taken at 
8 p.m. by the retiring president, Colonel Edward Raban, 
C.B., R.E. 

THe ELecrricaL, STANDARDISING, TESTING, AND TRAINING 
InstiruTION.—As the result of the recent scholarship examina- 
tions the examiners recommend the following awards :—To H. 8. 
Phillips, of Oakam School, an exhibition of forty guineas, tenable 
for two years ; to L. W. Ballard, of Dunheved College, Launceston, 
and G. E. Whitton, of Wellingborough Grammar School, exhibi- 
tions of thirty guineas, tenable for two years ; to H. R, Ainsley, of 
the Masonic School, a special prize of twenty guineas, 

DupLex VALVE GEAR.—We are requested by Mr, Whale to 
point out that he does not claim the duplex valve gear which we 
illustrated last week as his invention. It is simply an adaptation, 
as shown, of Joy’s gear, by which the point of cut-off may be varied 
in the high and low-pressure cylinders of a compound engine 
independently of each other, whereas previously there was only 
one set of valve gear for the high and low-pressure cylinders, the 
high-pressure valve being worked from the low-pressure by means 
of a rocking lever. 

THe INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ 
AssocrIaTION.—A meeting of the Graduates’ Association of the 
Institution of Mechanical Engineers was held at the Institution on 
Monday, January 11th, Mr. E. B. Ellington, vice-president, in the 
chair, An excellent paper, dealing with electric passenger lifts, 
was read by Mr. P. H. Stevens, graduate, of London. The paper 
described the leading features of the electric lifts most commonly 
adopted, and was illustrated with six diagrams, showing various 
lift arrangements, and some important details of lift designs. A 
number of lantern slides showing various types of winding engines, 
current curves, &c., added interest to the paper. A short discussion 
followed the reading, in which Messrs. Martin G. Duncan, A. Mars- 
den, J. 8S. Warner, and H. Spear were the principal speakers. The 
chairman then favoured the meeting with some important remarks 
with respect to the relative merits of hydraulic and electric lifts. 
The meeting was brought to a close after a short reply by the 
author to points raised in the discussion, 
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THE PATENT JOURNAL 


Condensed from “The Illustrated Oficial Journal 
of Patents.” 


Application for Letters Patent. 





gar When inventions have been ‘ communicated ” the 
name and address of the communicating party are 
printer d in italies. 


30th December, 1903. 
og iif. INCANDESCENT GAS-BURNERS, J, T. Clegg and 
“¢, J. Wilmore, Burnley. 
98,019. Bacon WASHER, ¥. E. Gilliat, Stoke-on-Trent. 
28/645, CONSTRUCTION of Boors and Suors, A. G. Grice, 
dee. 
ra " + ANING and Woop-worKkinG Macuine, G. J. 
Prior, Mane -hester. 
os,48. APPARATUS for Currinc TRAMWAY 
Rh ides, London. 
Macuine for Currina Coat, W. C. 


28,047. 
Rais, E. 
Blackett, 


5 pam 

ogi). Exercisinc Apparatus, H. Fairbrother, 
PR my gee ; Ice, E. C. Buik and G. 8. Ullathorne, 
Sh agg Wueeis for Cycies, J. O. Peters, 
pg ATING SHALLOW Water, W. Foxton, 
arg @ ractureE of CELLULOID, W. G. Black and 


Harnett and Co., Limited, London. 
28.605, MANUFACTURE of ARTIFICIAL Lemon OL, 
slack and Harnett and Co., Limited, London. 
usio8, Cigars and Cicarerres, R, Gallenga, London. 
os.o7. MULTI-COLOUR Printina, F. H. Mowbray and 
W. Black, London. 
Ss. DUST-ARRESTING ANTISEPTIC RESPIRATOR, C. J. 
Wallis, London, 
, OpricAL LystruMEsts, C. G. 
ondon, 
3,000, OPERATION Of TRAMWAY Potnts, H. J 
and 8. Harry, London, 

28,001. STAMPING Macuines, A. J. Boult. 
Miuchinery Company, United States.) 
vsoo2. Exectaic CHain WeLpInG Macuinys, H. Hel- 

berger, London, 

Warprose Doors, 8S. Chapman, London. 
1. LEAKAGE Covers for Fire Hose Pires, J. Dexter, 
London. 


W. G. 





Woodhead, 





Brown 


(United Shor 











2s,05. COAL-cUTTING Macuines, A. Wilson, London. 

use. Recovery of Precious Meraus, H. L. Sulman 
und H. F. Kirkpatrick-Picard, London. 

vaioy. Manuracture of Nirroces Compounps, H. 
“Mh hner, London. 

2 s. CONTROLLING Gas Jets, S. Meunierand J. Ander- 
son, London, 

25,00, SreaAM Turpings, C, A, Parsonsand G. C. Stoney, 


London. 
5,70. Roap Wages for Motor Lorrigs, W. Foster 


ind Co., Limited, and A. M. Brown, London. . 
2s.o71. Nomper PLates for Moror Cycies, H. F. Hol- 
worthy, London. 
25,072. CLoTHEs Horse, G. W. Johnson.—{ W. Dollmann, 
Germany.) 





73. EXHaust SiLencers for Expiosion Encinzs, J. 
T. Day, London, 

5.074. Bakine Ovens, J. D. Nasmith, London. 

28,075. PONCTURE-FINDER for INFLATED Tires, R. J. 
cach, Birmingham. 


ws,o76. Masuracture of Cement Ties, L. Kluge, 
London. 

snort INFERENTIAL WatreR Meters, J. Thomson, 
London. 


S078 


Locks with Lirtixc Latcu, R. W. H. Rodney, 
Birmingham, 
25,070. Suprorts for Picture Frames, C. Bleul, 


Liver- 





* Covers for ¢ HAMBER UTENSILS, M. Golde, Liver- 


"peek. 
2,08L. Die Hotorrs for Screw-curring Macuines, J. 


R. Manley, Liverpool. 
2Js,082. SEPARATION of OXYGEN from Liguip Air, Société 
pour TExploitation des Procédés Georges Claude, 
Liverpool. 
25,683. Wixpows and Doors, G. A. Chaddock, Liver- 
{EGISTERING 
8, London. 
Apparatus for 
ndon. 
2s.isd. Copy Hotprr, V. M. Widdicombe, London. 
28,087, SUPPORTING Socks for Use in Boots, E. Jones, 
London, 
28,88. Orn Lames, C. 
28,689. Faucet, L. 
25,000, UMBRELLAS, 


Quantities of Liquips, F. W. 





Piayinc a Game, E. Heald, 





Elias, London. 
Bank, London, 
A. Friedliinder, London. 
Trres for Venter ~ The Dunlop Rubber Com- 


pany, Limited, and J. W. O. Walker, London. 








25,002. MANIFOLD Bites Books, L. G. Whitney, 
London. 

28 . Movuipinc Priastic MareriaL, L. Mary 
London. 

25,604. Hoops for Ventcves, H. A. Brousseau, London. 





25,095. RarLway VEHICLE 
London. 

25.0%. Apparatus for 
Bremer, Loudon. 
‘007. Lock Nuts, 

25,098. CHALKING 


A. B. Ingratn and T, Heard, 


a 
DELIVERING Toorupicks, K. 


F. J. Talbot, London. 


Bituiarp Cvrs, C. I. Michaelson, 











London. 
Oo"), Teceorapuy, H. O. Rugh, London. 
700 rapny, H. ©. Rugh, London. 
701. Te arny, H. O. Rugh, Loudon. 
02. Sricks for UsEas OrrENsiveE WEAPONS, W. Freh, 
London, 
Bist December, 1903. 
25,703. CoveRING for Sears, E. M. and E. §. Binge, 


London. 
4. O.K. 





Dry Seat, W. O'Keefe, Manchester. 











28,705, HeEL-Ppap Fastenines, A. C. Williams, 
London. 
706. Motor Veuicies, J. Weller, London. 
25,707. Reruse Destructors, Meldrum Brothers, 
Limited, and J. J. Meldrum, Liverpool. 


28,708. Cou APSIBLE STOPPERS for Tuses, W. C. Crewe, 

Liverpool, 

5,709, COMBINATION 

Glasgow. 

25,710, EXpLosive for BLastina Purposgs, J. Russell, 
Glasgow. 

28,711. CONCENTRATING 
Glasgow, 
2,712. ConcenTRATING the Juice of SuGaR Canes, R. 
Harvey and H. Williams, Glasgow. 
25,713, Domestic Cooking Rancss, J. 
G lasgow. 

25,714. TREADLE-DRIVING 
Halifax. 

25,715. Sprriv for Gas Generators, R. C. Broughton, 
«Derby. 

28,716. Movunps for Castine Barus, H. L. Doulton and 
W. Dennison, Glasgow. 

28,717. Toon for Facinc Gor Cxuss, T. H. B. Black, 

gow. 

“5,718. AMMUNITION, C. Merson-Davies.—(Z. 
Davie 8, South Africa. ) 

2 

8,719, Tramway Car Seats, A. Chalmers, Dundee, 


Covcn and Bep, J. Grosart, 





Sucar Case, R. Harvey, 


Parker, jun., 


Mecuanism, J. L. Garsed, 








Merson- 


28,720, PRorecTivE TREAD for PNeuMaTIC TiREs, J. 
Harrington, Brighton. 

23,7; SPINNING Macuines, A., G., arid J. 
Keighley, 

28,722. Foo Sianans for Raitways, J. J. Burton and 
_A. E. Scott, London. 

3. ELECTRIC AL IaniTiIne DEVICE, 
— *hester. 

“8,724, Laptes’ BLousss, G. Wilson, Manchester. 

25. Lerrer Fiix, J. Hagyard and E, T. W. Dennis, 

Manchester. 





Stell, 


R. H. Linaker, 





28,726. PNEUMATIC 
Fielding, Sheftield. 

28,727. Vent Pea for 
Kempton, oa. 

28,728. Bau Va.Lves, A. Judson, Wolverhampton. 

28,729. PREVENTING Pweumatic TiRES Skippine, H. 
David, Manchester. 


Sprinos for Venicies, H. W. D. 


Barres, T. Clarke and W. 





28,730. Burner for Spinirr Lamps, J. 8. Smith, 
Cheshire, 
28,731. Manuracrurinc Rerracrory Mera, R. 


Middleton, Leeds. 

28,732, Rorary Pomp, J. Murrie, Glasgow. 

28,733. Manuracrure of Bricks, C. H. 
Stourbridge, Staffs. 

28,734. Banpo, D. W. Lewis, Cromer. 

28,735. Support for ELecrric Lamps, P. 
son, Liverpool. 

28,736. HARDENING STEEL, 
Phillips, Rochdale. 

28,737. TrReEaTiInG C 
Phillips, Rochdale. 

28,738. ComBINATIONS of Stone CrusHeErs, G. Dalton, 
Leeds. 





Thompson, 


W. Parkin- 
T. H. Gannon and W. H. 





v Iron, T. H. Gannon and W. H. 


28,739. FIRE-EXTINGUISHING APPLIANCE, J. Fiddes, 
London. 
28,740. Batt Vatves for Cisterns, D. G. Prinsep, 


Farnborough, Hants. 
28,741. Gas-ser Heatine Device, L. B. Hilliard.—(V. 
Kost, United States.) 
3,742. STaMPING Paper, W. R. Comings, London. 
Dies for Stampinc Sueets, W. R. Comings, 





, 
28,743. 
London. 


28,744. Box for Srorinc Dominoxs, W. A. 
Manchester. 
45, WHEEL 


Brown, 





Tings, J. A. Swinehart, London. 


28,746. Savery Razor Casinas, A. W. Scheuber, 
London. 

28,747. RAZOR-SHARPENING Macuines, A. W. Scheuber, 
London. 

28,748. TrotLey Wueets for Evecrric Currents, P. 


T. J. Estler and J. L. Jack, London. 


28,749. Fire Sprinkiers for Buitpers, G. Archer, 
London, 

28,750. DeveLopinc Puorograpuic PLatTEs, N. 8, 
Brodic, London. 


28,551. Putigey for Provipinc LARGE DRIVING SURFACE, 
‘A. E. Paul, London. 

52. Pieces Usep in the Game of Drauauts, E. C. 
nder, London. 

Cart Ara, A. Reeve, London. 

2 4. Auromatic Stop Morion MecHanism for 
POWER Looms, G. Hughes.—(Blumer and Co., 
Switzerland.) 

5. Toots for 

ndon. 

HANDLE-BARS for 











SHapina Stones, E. Offenbacher, 


Bicycies, C. Pickering, 
, & 





28,757. Apparatus for Makino Butter, A. J. Boult.— 

M. Taylor, jun., United States.) 

28,758. INTERNAL ComBusTION ENGINgEs, H. T. 
London. 

28,750. BRAKE-APPLYING 
ham, London. 

28,760. Sarety Razor-sTROPPING Macuines, H. 
Kirschbaum and The Wilkinson Sword Company, 
Limited, London. 

28,761. ManuracturE of Water Gas, A. J. Boult.— 
(W. A. Koneman, United States.) 

28,762. Unper Carriace of VEHICLEs, J. 
London. 

28,763. CoLour PRINTING, 

28,764. 
Ww 





Logan, 


Apparatus, J. P. Birming- 





Russell, 


H. W. L. Hurst, London. 
Device for DELIVERING Matcues, H. Vernon, 

Mitchell, R. Graham, and W. Nelson, London. 

FrrRE-ESCAPE, G. Ws Howlett, D. ‘- Prust, and 

J. Briebach, London. 

j. PHorocr a Piates, 8S. H. Crocker, London. 

3, C.J. Ross, London. 

METALLIC Box R. Saunders, London. 

2 Brakes, W. E. Evans.—( Allgemeine Elektricitéts 
tie allschast, Germany.) 

28,770. KetrLe for Usk on Gas Stoves, A. J. Geary, 
London. 

FLower-pots, E. O. Adcock, London. 

OprAtninc MeTALLIc Corpse from SoLutions 

Sats of Corprpr, W. H. Akester, London. 

28,773. Lock-nuts for ®crEw Bovts, R. Harrington 
and W. Martineau, London. 

8,774. BREBCH-LOADING ORDNANCE, A. T. Dawson and 

Horne, London. 

MANUFACTURE 
« dmevichin Match 
States. 

28,776. SCHOOL 
London. 

28,777. Deposition of Fumes, P. J. 
Carson, London. 
778. Wrixpows, O. M. Edwards, London. 

9, PREVENTING WANDERING of RarLRoap RaAlILs, 

Masik, London. 

28,780. ELtectrric Furnaces, A. Eimer, London. 

28,781. Door CLosers, J. Bardsley, London. 























Lake. 
United 


of Matrcnes, H. H. 
Manufacturing Company, 
Reoisters, H. Shaw and A. Radley, 


Ogle and H. J. 








28,782. Exvectric SecrionaL Furnaces, A. Eimer, 
London. 

28,783. MaNuractuRE of Brusues, C. E. Flemming, 
London. 


28,784. Post-carps, F. Arinbruster, London. 

28,785. BREECH-LOADING ORDNANCE, A. T. Dawson and 
J. Horne, London. 

28,786. Composition for CLEANING METALS, 
trup, London. 

28,787. Miners’ Sarety 
Grainger, London. 


N. Thes- 
Lamps, C. W. Walsh and W. 


28,788. PLUNGER Tap, H. Jackson, Birmingham. 
28,780. Danpies for CarRyING SANITARY Pires, J. 8. 


W. Davis and The Rawdon Foundry 

Limited, Birmingham. 

28,700. MANuFACTURE of GLAss SHEETs, E. Fourcault, 
London. 

28,701. AprpaRATus for SEPARATING Liquip, T. Hough- 

ton and The United Alkali Company, Limited, 

London. 

28,792 PHoroGRAPHic Suvutrers, C. 
A. H. Edwards, London. 


Company, 











H. Watson and 


28,793. ELECTRICALLY-OPERATED Trains, G. Liidorf, 
London. 

28,794. Arc Lamps, J. H. Woolrich and E. R. Smith, 
London. 

28,795. Typewriters, C. Wasmuth, London. 

28,706. Motive Fivurp for Vapour Enatnss, G. 8. 


Dobrashian, London. 

. SPINNING Sprnpues, F. J. Rabbeth, London. 

3. STEREOSCOPIC CoLouR PHOTOGRAPHY, C. L. A. 

srasseur, London. 

799, Foor Barus, J. L. Kerstetter, W. M. 

ad A. D. Burns, London. 

28,800. Pigments, W. J. Armbruster and J. Morton, 
London. 






Kincaid, 








28,801. Woven Pice Fasrics, H. Sarafian, London. 
28,802. SEPARATING Dust from Arr, T. H. P. Heriot, 
London. 


28,803. MANUFACTURE of REecorps for SorND-REPRODUC- 
1InG Macuryss, T. A. and J. B. Connolly, London. 
28,804. GREEN-HOUsEs, R. Murrell, London. 
28,805. Evrcrric FURNAC Es, C. P. E. Schneider, 
T.ondon. 

28,806. ELectric Lamps, C. Bakeley and J. H. Schrage, 
London. 

28,307. ELectric Lamps, C. Bakeley and J. H. Schrage, 
London. 

28,808. Conpiment Houper, J. B. Williamson, London. 

28,800. Revoitvinc CrrcuLaR Heer, E. Sedgwick, 
Canterbury. 

28,810. MANUFACTURE of Composition Boarps, G. 8. 
Mayhew, London. 

28,811. FLasHLicnt APPARATUS, W. 
(A, H. Humphrey, United States.) 
28,812. Gas Enaines, W. P. Thompson.—(0. C. Duryea 

and M. C. White, United States.) 
28,813. Wrencues for Pipe Currers, J. Newns, Liver- 





P. Thompson.— 


01, 

28,814. MaTeriats for Reparrinc Boors, W. Roberts, 
Liverpool, 

28,815. INTERNAL CombBusTION Enuines, D. Clerk, H. 





N. Bickerton, and H. W. Bradley, London. 


J 


6. 


I 


I 


25. 


7 


3. 


42. 


44. 


47 








62. 


65. 








738. 








28,816. BURNING 
Wanecek, London. 
28,817. PREVENTING Sip in PNxumatic Tires, D. B. 


45. ELECTRIC 
London. 





‘talk 
5 2 





67. LigHTING Bakers’ OVENS, 





6s. 


80. 


si. 


acob, London. 


28,818. Treatment of Liquip Air, H. 
London. 
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VENETIAN BLINDS, 


Lines, 
7. Fotpinc Peramputators, D. and J. J. Simpson, 


vondon. 


oung, London. 





and Co. (Derby), Limited, Derby. 
21. HEEL- 
mies States.) 
2%. Suicer for VecrraBies and Fruit, 8. H. 





NAILING MACHINES, 


Jublin. 


sondon. 
MAKING ARTIFICIAL MANURE, W. 


on-Trent. ree 
* Evectric Fuses, Curtis and Harvey, Limited, and 


T. Malson, London. 


Liverpool. 


Perroteum without 





Smoke, F. 


Knudsen, 


1. TRAVELLING Trunks, E. Larkhout and J. C. Hert- 
_, Stein, Manchester. 
2. SreaM Borers, A. B. Duff, Glasgow. 


3. PACKING SMALLWARE, C. M. and E. Mackenzie, 
London. 

4. Improvep Cuain or Link Bett, J. B. Denton, 
_ London. 


. Covers for Carts, F. McVean, Glasgow. 
G. H. Barnard, Gainsborough, 


8. Macuine for Measurine LeaTHER, W. Farrar and 8. 
y 
9, BLorTinec Devics, = Nisbet, Bolton. 


10. Ixsectors, T. H. White, Manchester. 

11. CONTROLLING FLUID COMPRESSORS, R. T. Moore, 
Glasgow. 

12. ELEcreic Dynamosand Morors, T. W. 8. Hutchins, 
Manchester. 


13. Cuarns of Looms, G. Littlewood, Huddersfield. 
14. SrainepD GLass PaneLs and Winpows, J. James, 








London. 

15. Iscanpescent Gas Licutine, H. Darwin, Birming- 
ham. 

16. SEALING of Borries and Jars, E. T. Fell, Halifax. 

17. CLosinc Apparatus for SKYLIGHTS, H. M. Todd, 
Bradford. 

18. Prorecror for Moron Car Tires, G. H. Hoyle, 
Halifax. 

19. Covers for the Ours1pEs of Omnisuses, W. Findlay, 
Glasgow. 

20. Stor Va.ves, A. Ottewell, H. Land, and J. Smith 


G. Barker.—(H. Brigys, 


Pillar, 


23. ExpLosion Exoines or Motors, G. Gibson, Birken- 
head. ey 
24. INsTRUMENT for DEVELOPING Muscuzs, W. R. Norris, 


Wardle, Burton- 


27. SELF-LOcKING Hat Pix, H. Mellars, Abergavenny. 
= Pyevmartic Tires, O. G. Moseley, Manchester. 
TREATMENT of GRAIN for MILLING, 


C. J. Robinson, 


30. PHorocrapnic Sautrers, The Thornton Pickard 
Manufacturing Company, Limited, G. A. Pickard, 
and E. V. Piercy, Manchester. 

31. Power Brakes for RarLway Wacons, D. J. Morgan, 


32. PressuRE and Vacuum Gavucrs, D. J. Morgan, 
Cardiff. 

33. Tro_itey Wires of ELecrric Tramways, G. Hall, 
—— 


DuMB-BELLs, A. G. Dawson, Manchester. 


STOPPERING JARs, F. Andrews, 


C. Clark, and 


Andrews, Clark and Co., Limited, London. 
36. CYCLE HANDLE- BARS, T. L. Potter and D. Arlott, 


E. Wallace, 


jun., Manchester. 

37. ame for AcTUATING SLIDE VALves, J. M. Martin, 
G 

38. a and Book WRAPPERS, 
London. 

39. Rests for BepsTeaps, J. M. Martin, Glasgow. 

40. Printinc and NUMBERING Tickets, A. L. Carlaw, 
Glasgow. 


41. MaTcH Box, F. H. Mingay, Glasgow. 


Gvarps for PLANING Macutngs, A. Cook, Glasgow. 


‘arnforth, Lanes. 
SPINDLE 





ADJUSTABLE WALL 


London. 


PHOTOGRAPHIC 


Sawyer, London. 
48. PREVENTING SELF-ABUSE in HorRsEs, 
London. 
49. Evastic Trres, A. C. Hills, Coventry. 
50. Meta. Jornts for CakRIAGE Hoops, W. H. Dunkley 
ve yn 


MANUFACTURE 


Tents, H. Straker, London. 


London. 


t Cie., France.) 


60. Boors and SxHogs, J. 
London. 
61. SIGHT-FEED LUBRICATING 


London. 


Ruspser Heer Paps for 


London. 
63, CHOCOLATE-COOLING ApPARaTus, V. Hain and V. E. 
Faber, London. 
64. VaLves and VaLvE Seats, J. A. Fletcher and H. 
Wilcock, London, 
PRINTING Macuings, G. A. Redding, London. 
i. NuMBER PLate for Motor Cycves, H. C. Hill and 


H. Holworthy, London. 
H. T. 


Lubcke, Germany.) 


London. 

70. Grates for Furnaces, J. W. Pi 
Thames. 

71. Lusricators, R. Green and J. W. 


London. 





HorsesHoes, W. P. Thompson.— 
“State s.) 


76. Vatves for Steam Enarngs, C. W. 


London. 


KxittixG Macuines, H. H. 
Machine Company, United States.) 


Lee, London. 


London. 


84. VaLvE for Sream ENGINE CYLINDERS, 8. 


London. 


. E. Williams, London. 


86. SHot-FrrinGc Batrerres for BLasTING, 


and W. Alderson, London. 


and A, Darch, London. 





s for SPINNING MACHINEs, 
J. and T. Boyd, Limited, Glasgow. 
Lirts, J. Richmond and R. F. Carey 


Rack for ToweEts, W. 


of FicurEeD Fasrics, 


ACES, J. P. 


Devices, W. 


Boots, W. C 


43. ATTACHING Knops to Door Locks, T. R. Paxton, 
C 


T. A. Boyd and 


J. Ford, 


Process of CARBON PRINTING, C. 


C. H. Huish, 


J. Morton, 


53. Device for FasTeNinc Winpows, E. A. Uhthoff, 
London. 
54. CLEANING Apparatus of Biast Furnaces, T. J. 
Denny, 
55. LINED ENAMELLED METAL SuRF. 
and C. F. G. Boyes, Wolverhampton. 
56. Sprinas for Frames of Bicycugs, E. E. Bernhard, 
Enfield. 
57. ATTACHING Drivinc PuLLEys to CycLe WHEELS, 
E. E. Bernhard, Enfield. 
58. Anti Supe-suip Device for PNevuMatic 
Howard, London. 
59. CLosinG Bort ies, A. J. Boult.—(Lu Soci: té Lesehuie 


Altree 


Tires, D. 


Leeson and T. Billington, 


Grimes, 


Hawtin, 


W. Fischer.—(H. 


ConTROLLING INTERNAL ComBusTION ENorNeEs, E. 
E. Jackson, London. 
69. CARBURETTING AIR for Gas Enoines, E. Edwards, 


per, Kingston-on- 


Donnelly, 


Lirecuarp for Tramcars, H. J. Macmillan and W. 
A. Jones, Liverpool. 
3. Construction of AuToMoBILE CaRRIAGES, J. J. 
——. London. 
. Execrric Bett INpic ATORS, W. Moseley, 


London. 
—(J. &. Tait, United 


A. Taylor, 


77. Music Books, 8. S. Alexander, London 


Lake.—(Standard 


79. INpicaTING NuMBER of Motor Cyc es, F. J. J. 


ILLUMINATED Sians, R. W. Clark, London. 
81. MeTa.Liic Doors, C. Dahlstrom, London. 
| $2. Typewriters, H. Kochendérfer, 
| 83. SecuRING TrrEs to Rims of WHEELS, J. B. McMullen, 


London. 


O. Brune, 


85. RatLway VEHICLE Couptines, D. Urquhart and W. 


P. Kirkup 


Locking RarLway CARRIAGE Doors, A. E. Moore 





88, SewinG Burrons on CLoruine, F. Schofield and J, 
Elston, London. 

89. MuLTipLe CourLep CENTRIFUGAL Pumps, G. Sulzer, 
London. 

10. CLosinc Puncrures in PNEUMATIC 
Boult.—(R. P. de Senneroy, France.) 

91. Packine Bortizs, A. W. Birt, London. 

92. GOVERNING CompouND CONDENSING EnorNes, C. A. 
Jensen.—(Thunes Mekaniske Voerkated Aktieselskabet, 
Norway.) 

93, MACHINERY PACKING, 


Tires, A. J. 


E. Pfaff, London. 
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94. ForminG Grooves in Door-kKNoss, James, 
Longport, Staffs. 

95. AUTOMATIC ScORING 
Smethwick, Staffs. 

96. Basy Pactriers, L. Woolf, Birmingham. 

97. ELectric CAR TROLLEY-SHEAVE Guipe for Finpin« 
the CURRENT-CONDUCTING WIRE, J. Rose, T. Henweod, 
and J. Squire, Torpoint, Cornwall. 

98. OPERATING CHANGE-SPEED MECHANISM of Motor 
Cars, The Wolseley Tool and Motor Car Company, 
Limited, and H. Austin, Wolverhampton. 

99. Fasteners for WEARING APPAREL, L. M. Ellis, 
London. 

100. Non-SLIpPING BrusH Howper, G. 
croft, Preston. 

101. Sprinc Frames for 
Leonards-on-Sea. 

102. OBVIATING INHALATION of Dust, J 
Ramsgate. 

103. Twirver, G. F. Reeve, Nottingham. 

104. INTERNAL ComBusTION ENGINES, J. 
Stonehouse, Gloucestershire. 

105. APPARATUS ror PuRIFYING GasEs, T 
Bradford. 

106. CrrcuLAR and Coin ADVERTISEMENT, E. 
Nottingham. 

107. HicH-TENsIonN Execrric Generators, 8S. Ever- 
shed and Evershed and Vignoles, Limited, Loudon. 

108. Puttey Coverinas, J. F. Webb, London. 

109. SasHes and Frags, A. Tate, London. 

110. Mitk Strainers, J. J. Ulander, London. 

111. Hinces for Rawtway CarriaGe Doors, W. J. 
Goodman, Birmingham. 

112. Biorrers, D. Sarason, Berlin. 

113. Time Recorpers for TELEPHONES, G. Fiirst and 
T. Kragl, London. 

114. Sparkie Piuas, P. Dufios, London. 

115. TRANSPORT Apparatus, L. Streuli, London. 

116. MANUFACTURE of NITRO-CELLULOSE GUNPOWDER, ©. 
Schmidt, London. 

117. CorN-REGISTERING Device for 
cutNges, R. Fenske, London. 

118. AUTOMATIC QUICK-FIRING GUNS, 

. J. Hill, London. 

119. PHoroGrapaic CAMERAS, H. W. Hales, London. 

120. THEATRICAL CHarrs, A. Lazarus, London. 

121. Evecrric Apparatus, F. W. Le Tall.—(The Cooper- 

Hewitt Electric Company, United States.) 

22. Repucine Vatves, J. T. Simpson, London. 

. ACETYLENE Gas GENERATORS, L. Bleriot, London. 
124. ELECTRICALLY TRANSMITTING SIGNALS, M. Barbara 
London. 

125. Rorary INTERNAL CompusTION ENoInge, G. M. 
Zingel and A. Lelmann, London. 

126. REMOV ING WATER from Peat, B. Kittler, London. 

127. Dry Seats, J. H. Hammond and A. J. G. West- 
bury, London. 

128. HAIRDRESSERS’ IMPLEMENT Rack, 
Liverpool. 

129. MANUFACTURE of EmBoss—ED WALL 
Haddan.—(J/. Bramme rtz, Germany.) 

ERS, 


Tarcer, 8. T. Woodhouse, 











and E. Moor- 
Cycies, J. H. Wyatt, St. 


. E. Whiting, 


Stephens, 
. Redmann, 


Brown, 





AvuTomaTic Ma- 


H. Maclean and 


& 








. Doubnikoff, 


Paper, H. 









130. AuT C. Washburn, London. 
131. Ree CurRENTs, P. Cour, 
London. 
2. CONVERTIBLE Cars, M. Power, London. 
ComBinaTion Crepit Fives, W. D. Mitchell, 





London. 
134. TurBINE Enotes, J. H. K. McCollum and J. W. 
L. Forster, London. 
135. ALTERNATING-CURRENT GENERATORS, A. P. Zani, 
London. 
36. SPECTACLE Frames, A. Schléttgen, London. 
37. ALTERNATING-CURRENT DisTRiBuTION SysTeMs, W. 
B. Woodhouse, London. 
Hudson, 





138. INCANDESCENT GaAs 
London. 

139. AUTOMATICALLY STOPPING TRANSMISSION Of ROTARY 
Motion, A. Garnischewsky, London. 


Burners, O. M. 
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140. DETACHABLE CLEARANCE END for SPINDLEs, E. Lec, 





Gosport. 

141. Ri LATION NuMBER ATTACHMENT for MoTor 
Cycugs, H. E. Dunhill, London. 

142. Oven Trays, J. J. Burrows, Southampton. 








143. WoveN BettineG for DRivinc Purposes, D. Lewis, 
Manchester. 

144. WHEELS and AxLes for TRoLLEYs, D. W. Hughes 
and D. H. Gwilym, Pontypridd. 

145. AuTOMATIC SWIVEL LiFE-GUARD for TRaMcars, T. 
A. Clarke, Bolton. 

146, Lace a URTAINS, G. Benson, 
147. 
148. 

chester. 
149. Ourpoor Szats, W. Hastings, Glasgow. 

150. CasH CHEK ILLs, C. H. Wilson, Halifax. 

51, STurFinG-Box PackinG, A. Siems, Manchester. 

152. Dryinc OILED Nets, W. Stuart, Glasgow. 

153. Dryinc Grain, E. Keighley and A. L. Hutchin- 
son, Kirbymoorside. 

154. ATTACHMENTS for 
mingham. 

155. Drivinc and Ripixe Brrs, W. 
and H. C. Wallace, Londun. 

156. Locomotives, J. T. Pearson, Burnley, Lancs. 

157. Evecrric Traction, A. W. Murray, Dublin. 

158. OpentnG of CovERED SHEEP Racks, E. A. Bellow, 
Leominster. 

159. Skirt, E. E. Harman, Emsworth, Hants. 

160. PNeumatic Tire Cover, P. T. Seniervitie- Large, 
Kildare. 

161. CARRIAGE Lamps, W. Whiston, London. 

162. Music-NOTE RECORDER, l.. Kromar, Berlin. 

163. Rippon Brake for Moror Cycies, H. Wissner, 

Berlin. 

164. STOPPERING Borr.es, E. A. Matthias, Liverpool. 

165. Apparatus for TRAVELLING on WATER, P. 
Maccallum, Glasgow. 

166. FASTENER for BRACELETS, T. Wilcox, Birmingham. 

167. BeLL Puncu and TiCKET-REGISTERING APPARATI 


London. 
Apparatus, H. Brocklehurst, London. 
atic Tires for Cycies, R. 8. Wood, Man- 











Fire-GraATEs, W. T. Allen, Bir- 


and D. Crawford 





H. M. Brace, London. 

168. RoLLers for RoLLeR Guys, M. T. B. and T. ¢ 
Jackson and A. P. Wright, London. 
3% Routers for RoLLER Grys, T. B. and T. G, 





Jackson and A. P. Wright, London. 

170. Sarery Lamp, 8. Johnson, London. 

171. LABELLING REC ORD CYLINDERS, E. Sinclair and J. 
L. Young, London. 

72. Sarety PLatrorm, R. F. Davis, London. 

173. HeEx, R. F. Davis, London. 

174. VARIABLE SPEED GEaR, W. 
ham. 

175. Drivina Device for PoTato-PEELING MACHINES, 
M. Harff, Germany. 

176. DINNER Pate, T. A. Fisher, Newport, Mon. 

177. Cutmney Cow is, T. B. Samuel, London. 

178. Pots for INrusions of Tea, E. R. Chasseaud, 
London. 

179. Foiprne Supports for Forms, A. Milne and B. 8S. 
Greville, London. 
180. Brick Macuinery, E. N. 
and Co., Limited, London. 
181. Carr for CHILDREN, E. G. Major-Lucas, North- 
ampton. 

182. Lockine Device for TRAVELLING TRUNKS, L. Rieh 
London. 

183. Process for INvERSION of SuGaR, W. E. C. Hoadley 


Andrews, Birming- 


Craig and Eastwood 





London. 
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184. CLasps, M. B. Hammond, London. 

185. ELevators, J..W. Rens, London. 

186. SiGNaL LypicaToRs or REGISTERS, 
Sheftizld. 

187. Eve Guassgs, G. A. Layton, London. 

188. NON-CHARGEABLE Ligurp BorriEs, J. Hopweod, 
London. 

18% Neckties, C. Nollenbeorger, London. 

100. Toorn-picx, J. Roding, London. 

191. Apparatus for PLavinc a Gamz of Skit, F. C. 
Cockman, London. 

102. Larues for MILLING PuRPOsEs, D. 
London. 

193. EQuipMENT of ELEcTRICALLY-PROPELLED RAILWAY 
Cars, Siemens Brothers and Co., Limited.— (Siemens 
and Halske Actiengesellachast, Germany.) 

194. Boars, J. C. Nichol, London. 

195. MANUFACTURE of INLaIpD LinoLeum, C. 
London. 

1%. Rait Joints, W. H. Rehmert, London. 

- AERATED WaTER SYPHON ATTACHMENT, H. Williams, 
London. 

198. Dressinc Cases, A. Barker, London. 

199 MANUFACTURE of SLAG PowpEerR, W. Mathesius, 
London. 

200. Pav for Sougs of Boors and Suoz 
London. 

201. Snap Hooks, J. Melling, London. 

292. Sgecvrins Nets on Fisu Botts, R. E. Pennington, 
London. 

203. Firoor Camp, W., T. 8., W. H.,and G. B. Humble, 
London. 

204. Improved RotattneG Device, 8S. Schiiffer, London. 

205. Screw Jacks, A. Schlesinger, London. 

206. BorrLe-FILLinG APPARATUs, 8S. Goldman. 

b. H., Germany.) 

207. Heeisand Soes of Bootsand Suogs, C. Norwood, 
Londen. 

208. 


F. Wheeler, 


Hildersley, 


H. Scott, 


, T. H. Dennis, 


{C. Cron, 


G. im 


NERS, F, Schors, London. 

NTING zED of ExpLostions, J. Y. John- 

‘ Compagnie Franca’s: de UV Acetylene dissous, 
Franc.) 

210. MANUFACTURE 
London. 

211 MANUFACTURE 
London. 

212. TYPEWRITING Macuivgs, O. Tyberg, London. 
. SECURING ResiLient Trees to WHEELS, J. U. Burt, 
London. 

214. Evscrric Barreries, P. J. Kamperdyk, London. 

215. InpicaTiInG Sreep of Moror Cars, C. J. Paffard, 
Loudon. 

215. Automatic WEIGHING Macuines, G. Prokofiew, 
London. 

217. Means for SIGNALLING 
Baxter, London. 

218. Manuracture of Cement from Sia, C. 
London. 

219. FLoos Ciamp, W. F. Cole, London. 

220. Compostre Rarttway Tie, A, 
London. 

221. Botris CLosurgs, M. Elfstrand, London. 
222. Hanpie ArracHMENT for UMBRELLAS, 
Thompsun.— Remak and Silber, Germany.) 
223. Brakes for Bicycies, W. 8. Caddick, Liverpool. 

FivinG or Carp [NpEX Drawers, R. A. Needham, 

Liverpool. 

225. Vapour Eneines, A. Watling and C. H. Bryant, 
London. 

226. ELecrricaL Conpvctors, LI. 
Naughton, London. 

227. DESULPHURISATION Of SULPHURETTED HyDROGEN, 
H. W. Hemingway, London. 

228. Sanp MouLpinG Macuings, T. R. Brown, London. 


of Gioves, W. F. Vaughan, 


of Gtioves, W. F. Vaughan, 


Raitway Trains, H. N. 


von Foreli, 


M. Bowman, 


W. P. 


Ladoff and J. Mac- 
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229. CircutatTinc Hor Warer by Power, E. Hurn, 
Troubridge. 

230. RELEASING Brakes of RalLway 
Stef cu and G. J. Rignall, London. 
31. Cows or VentiLator, W. Siffleet, Worthing. 

232. TROLLEY Wires of ELecrric Tramways, G. Hall, 
Manchester. 

SLECTRICAL 


ENGINES, N. 


ter. 
RevovutTion of AERIAL Fucut, J. T. Pearson, | 


Burnley. 

235. NumBer PcLate for Motor Cycies, G. 
Loughborough, Leicestershire. 

236, CovERING for STEAM Pipes, D. Emerson 

237. 
E. Clark, Bristol. 

238. IMPROVED AUTO Copyinc TELEGRAPH, A. C. Brown, 
London. 


P. 


Halifax. 


. Carlyon, 
Truro. 
240. Partour Goxr, J. 8S. Crowley, Manchester. 
241. Bicyeres, A. T. Howard, Birmingham. 
242. CoLLapsIBLE Guarp for Fires, 8. C. Hu-ford, 
Cardiff. 
243. SuN Awninos, F. W. Zimer, London. 
244, APPARATUS for STAMPING TEXTILE Goops, 
Scott and H. 8S. Smith, Bradford. 
245. Frrecuarps, J. Atkinson, Leeds. 
246.. MacuiNery for HackuinGc Fax, J. 
Halifax. 
247. CurTAIN Fast. 
248. TREADLE DRivVING 
Halifax. 
249. Game of SKILL, M. 8S. S. 
3artrain, Sheftield. 
Butter Preserver, T. Green, Birmingham. 
i. AppARATUS for StretcnHinc CioTaH, W. Mycock, 
Manchester. 
252. Hovprast for TeTHertnc Horsgs, C. Crankshaw, 
Manchester. 
253. Layinc Evectric Wires, H. F. Cleugh and A. 
Robinson, Manchester. 
254. Fire-GRATEs, J. T. Free 
255. PROTECTING CYCLIsTs 
Burrow, Leeds. 

256. Fastener for Tarpaciins, L. Denny and A. 
Porter-Field, Glasgow. 

257. Compass NEEDLEs, Short and Mason, Limited, and 
H. W. Short, London. 

258. Lock for Backs A. D. 
Glasgow. 

259. Lock for Backs 
Glasgow. 


A. A. 


Barbour, 


2s, E. Hewer, 
Mecua) 


Coventry. 
sm, J. L. Garsed, 
Roberts and W. 


rm 


tone, Liverpool. 
Leos from Rain, C. E. 


of Books, Hulquist, 


of Books, A. D. Hulquist, 


260. Steam Enornes, O. E. Lundholm, London. 
261. BertonHoLe-Cuttinc Macuine, W. Fairweather. 
(Th: Singy Manajactering Company, United States.) 
ILLUMINATED Sicn for Moror Veuicues, J. H. 
Winter, Bristol. 
263. EXTRACTION -of ZINC, 
264. Construction of Let 
ford, Lreland. 
2655 MANUFACTURE of “ CHIP 
E. G. Moore, Liverpool. 
AvarM for Raitway Carriacys, A. H. Stewart, 
Ramsgate. 
267. Suutrers for Prorocrarai: 
Adams, London. F 
268. Topacco Pipe, J. Matthews, London. 
9. Boots, E. G. Byard and W. Wyatt, London. 
2 Lockinc up Hancers, A. W. Thompson and A. 
. 8. Jackson, London. 
Ware. Rims for Motor Cycuies, 8. 
ndon. 
» FLax-PULLING Macutines; R. Torrens, London. 
3. Winpow BLInp Ro.iers, T. A. Ambrose, 
Uxbridge. 
274. CoLLaR-sTUD and Tre-HOLDER ComBINED, F. M. 
Colton, London. 
275. Bep-rests, H. Brown, Winchfield, Hants. 
Stanps for Bicyctes, H. Brown, Winchfield, 
Hants. 
277. Waterrroor, H. A. Rogers, London. 
278. Laset Hover, J. Hartley, J. Greenwood, and 
F. C. Carter, London. 
279. Aprararus for 


Brand, London. 
:R-BOXES, J. Adair, Water- 


Boxes, C. Maher and 


206. 


Purposes, A. L. 


Johnson, 


276. 


STEERING Sus, L. Parker, 


H. W. Clothier, Eccles, | 


Main, | 


ATTACHING Motor CYCLE [DENTIFICATION PLATeEs, | 


280. Vaporiser, G. C, Fowler, hondon. 
281. Means for ADVERTISING G)9pDs, G. Oppenheimer 
and J. Wertheimer, London. 
Macuine for PrRopucING STEEL Cups, B. Riivgg- 
ter and 8. Pfister-Hofmanu, London. 
283. PREPARATION of Stivers from 
Hopkinson, London. 
284. LicHTinc APPARATUS 
Leclerc, London. 
285. Merans for SusPENDING 
London. 
3. SreaM Traps, J. E. L. Ogden, London. 
- Toorn Brusues, H. E. Crease, London. 
GaLVANIc PLate for Boors, R. P. 
London. 
39. Hosx CovupiinG, J. Marks, London. 
290. Number Puates for Morors, J. F. Elsworth and 
P. Hill, Birmingham. 
ELEcTRIC INCANDESCENT 
London. 
292. MANUFACTURE 
London. 
293, AuTroMaTic CHANGE of Spesp for Macuingry, J. 
B. 8. Clair, London. 
24. Buitpines, T. Shepherd, London. 
295. CONVERTING OXYGEN into Ozone, F. S. Black- 
marr and J. L. Willford, Kingston-on-Thames. 
296. SPEED INDICATORS for VELOcIPEDE, J. B. Winter, 
London. 
297, Apparatus for Drawine GLass, O. Imray, 
Window Glass Machine Company, United States.) 
298. Pneumatic Trres for Vesicies, C. Mercader, 
London. 
299. Ratcu 


Corton, 8. 


for Puorocrapuy, J. 


Currains, C. Knoth, 


Gibbons, 


Lamp, C. C. Regnart, 


‘3ée 


of Biank Books, R. Clark, 


(The 


tT Spanners, F. W. Schroeder, London. 

300. TUNNEL-BORING MACHINERY, J. Price, London. 

301. Boors, H. A. Silver, London. 

302. CycLe Lamps, F. E. Bunting, London. 

303. Sprincs for Corsets, C. D. Wood, Loudon. 

304. APPARATUS for MouLpING Barus, P. Dupont, 
London. 

305. APPARATUS 
White, London. 

306. TREMBLER for 
London. 

307. Cork Woop, P. F. Leuhart and 
London. 

308, Wispow-sasH 

309. PHorocrRaPpHl 
London. 

310. DIsPLAYING 
Gentry, London. 

311. DrainaGe Boxes, M. O. Spicknall and J. 
White and Co., Limited, London. 

312. LoweRInG WINDOW BLINDs, 
London. 

Lockine Device 

H. Cros ondon. 

314. Means for TRANSMITTING 
London. 

315. INTERNAI 
London. 

316. MACHINE 
London. 

317. TRANSMISSION of Power, F. 
R. de Simone, London. 


for FRevENTING Sipe-siips, R. J. 


InpucTion Corts, F. C. Blake, 


H. L. Ingersoll, 


Fastener, R. C. Hughes, London. 
PRINTING FRaMEs, W. 
STERE VIEWs, 


sCOPK 
G. 


W. M. Treloar, 


for Nots, F. W. Brittan and L. 
Morton, E. T. Pollard, 


ComBusTIoN Encixes, P. Ditmar, 


for SpirrrinG Cork, A. W. Birt, 


Jacoli, M. G. and D. 


6th Januai 


uv, 1904. 


318. Ecectric Lamp Firrines, H. Hirst and T. H. 
Bacon, London. 
319, Evecrric CaBies, M. B. Field, Manchester. 
320. SIGHT-FEED Pump Lusricators, W. and A. 
Cowell, Burnley. 
321. HANDLEs for Tearors, C. Marples, Shefticld. 
. TRamcaRS, W. Yates, Leeds. 
323. Propuction of Water Gas 
pool. 
24. MANUFACTURE of Carp CLoruina, 8. Law, Halifax. 
. Mutrrary Sash Be.ts, G. T. Bethune- Baker, 
Birmingham. 
MILITARY SERVICE 
Birmingham. 
REMOVING SCALE from Borers, E. D. 
King’s Heath, Worcestershire. 
328. SPEED-REVERSING Repvucine 
Siddle, Huddersfield. 
329. Lamp Brackets, T. W. Robertson, Holywood, Co. 
Down, Ireland. 
330. EvLectric Fuses, W. 
wood, Glasgow. 
331. Sroves, A. E. 
London. 
| 332, SELF-TRAVELLING 
Douglas, Isle of Man. 
Two-sPEED GEAR, 
Ireland. 
334. Tursings, C. P. Horton, Birmingham. 
335. Automatic FEED TuBE EXxpanper, J. 
London. 
i. Root Pucrers or Cutters, W. C. Peters, London. 
. SIGNALLING APPARATUS for RatLways, W. Shuard, 
London. 
GEAR 
London. 
39. SexTants, A. Hughes, London. 
340. Cutmney Pors, F. W. Hayward, Norwich. 
341. ELecrric OVERHEAD EquipMEst, C. and J. Naylor, 
Manchester. 
342. CORSET: 





J. B. Tully, Liver- 


Caps, G. T. Bethune-Baker, 


326. 
Hopceroft, 


and GEAR, C. W. 


W. Lackic and W. T. Calder- 


Whitchead and H. J. McCheyne, 


RuGc Macuixe, W. H. Clucas, 


Db. OB. Gill, Glasnevin, 


333. 


Badger, 


for CHANGING Betts, W. J. Florance, 


Birmingham. 
WasHED GARMENTs, J. 


8. Langridge, 
343. APPAR for DRYING 
Hillas, Keighley. 
344. NumBers for DIspLayING 
Holland, London. 
345. Motor Cycuzs, 
London. 
346. PHOTOGRAPHIC 
Manchester. 
347. SCONE-MIXING MACHINE, 
Fifeshire. 
348. ReversipLte Pap for Hees of Boots, O. Isher- 
wood, Patricroft, near Manchester. 
340. Treatment of Consumption, G. Davies, Redhill. 
350, Fastzntne for Carriace Doors, W. T. Chapman, 
Staffs. 
351. Sarety Device for Evecrric 
Griffiths and B. h. Bedell, London. 
3 PROPELLERS, J. Huber, Liverpool. 
. SHoes for ANIMALS, J. Carroll, Liverpool. 
. SappLe Girtus, A. Deans, London. 
IMPROVED INVALID’s CHAIR and CarriacE, J. 
Brandt, London. 
356. MANUFACTURE of BicycLe 
London. 
357. [miraTion CANDLE for INCANDESCENT 
L. Zechnall, Lodnon. 
358. MECHANICALLY-PROPELLED VEHICLES, T. 
London. 
350, Exvectroscorges, T. Sewell, London. 
HyGrentc Urinat, M. O'Flaherty, Leudon. 
361. Broocu Prix, W. H. and A. 8. Dewhirst, London. 
362. Swiscine Cvrtain Rops, L. D. Hyland, London. 
363. Prorectinec the Hanns whilst Cookina, é 
Evans, Worcester Park, Surrey. 
364. Improvep CANDLE SHape Hovper, E. 
London. 
365. Power Looms, G. Hughes.—(Blimer and Co., Sivit- 
zrland.) 
366. PorTaBLe SHower Bata, H. R. Ball, London. 
PRorectTING Gases from FREEZING, J. B. Bourseau 
ad M. Lumley, London. 
Receprac.e for Papers and Tickets, 


Us 
on Motor Cars, W. H. 


H. G. Rudge and F. P. Davies, 


PrintinG Frame, C. E. Hoiditz 


P. Westwater, Dysart, 


VEHICL Ww. 


Tires, R. A. Kent, 


Gas Licut, 


H. Cok 


Dunand, 


C. Hindle, 


SERVOIR Pews, L. J. Cole, London. 
AvuToMATIC THRASHING MACHINE, L. 
London. 
371. Artists’ TEMPERA Cotourks, A. Colley, London. 
372. Maneracturr of ALLoys, J, B. de Alzugaray, 
London. 
TREATMEN1 
London. 
374. Tennis BALLs, C. H. Gray, London. 
375. Looms, A. E. Hodder and the Warp-pile Weaving 


Bauman, 


of Piant Seep, H. Thompson, 





London, 


Company, Limited, Loudon. 


376, Cap for Promotinc the Growrn of Harr, V. 
Lichtmann, London. 
Treating Waste Rupper, T. M. Thom, H. R. 
Merrylees, Loudon. 
ry Scarr Pix, L. Morgan and F, Stovons, 
London, 
% Portras_e Bep Tass, W. P. Blackham, Loadon. 
. SEWING THIMBLEs, 8. M. Taylor, Birmingham. 
381. CoIN-opERATED CALENDAR, F. Rudland, Bir- 
mingham. 
2. CoNDENSERS for Oprical LANTERNS, A. Wrench, 
sndon, 
. SusPENDERS for WEARING APPAREL, A. Weintraud, 
sondon. 
$4. Fire-poors, W. R. Ormandy, Liverpool, 
385. Exve orgs, P. F. Corkhill, Liverpool. 
386, Macutnes for Sremmine Leaves, W. C. 
London. 
387. Game, O. M. G. Dumville, London. 
388. MANUFACTURING Waite Cement, E, Gogler and 
H. Seinfeld, London, 
389. INTERNAL ComBusTION EnNaings, F. 
London. 
390. WasHinc Batuast, E, H. 
London. 
1. Sack Houper, G. Borthwick, London. 
‘ Motor Cars, W. J. Allen, London, 
393. f , A. Duerr, London. 
394. Borrves for Gum, A. R. G. Beal, H.M.S. Hood, 
Home Fleet. 
305, ILLUMINATED Stens, R. W. Clark, London, 
Pumps, G. 


Briggs, 


Strickland, 


White and R. Smith, 


Guipe Apparatus for CENTRIFUGAL 
ilzer, London. 

Meat Sares, J. 
London. 

398, PUNCMING 
London. 


McRae and G. T. Temple, 


and Rivetinc Paper, T. Hawkins, 


Tth January, 104 


399, Cuarr for Permanent Way of Raitways, F. 
Bidder and The Railway and General Engineering 
Company, Limited, Nottingham. 

400. Cuarr for PERMANENT Way of Rattways, F. W. 
Bidder and The Railway and General Engineering 
Company, Limited, Nottingham. 

401. MecHanicaL Hanpiina of 
Thompson, London. 

402, ELectric APpaRatUs for THERAPEUTIC Usg, F. 
Fisher, Bristol. 

403. GAS GOVERNORS, G. 
Glasgow. 

40%. Harness, T. Marshall, Manchester. 

405, SELF-CLOSING SAFETY FIREGUARD, M. E. Fortescue, 

The Lizard, Cornwall. 

405. CARTRIDGES for Sporting Guns, J. W. Smaliman, 
Margate. 

407. CLocks, E. Davies, jun., Birmingham. 

408. Bakers’ and Conrecrioners’ ‘*‘ HoLpers,” W. G. 
Hillary, Portsmouth. 

409. Seats for Cycugs, 
Gray, Birminghaim. 

410. SEED - SEPARATING 
Stockton-on-Tees. 

i11. Frrrincs for Pires, J. B. Brooks and D, Anslow, 
Birmingham. 

412. Drivinc MECHANISM of SEWING Macutnegs, J. L. 
Garsed, Halifax. 

413. Apparatus for TRANsPoRTING Coat, T. 
Southampton. 

414. Rock DriLuinc and Borixe Macurines, R. Jones, 
Carnarvon. 

415. Routine Prix, G. A. Bennett, Colchester. 

416, FIRE-sCREENS, R. H. Best, London. 

417. Tuses for SreamM Geseratine, J. H. 
Manchester. 

418. Mernop of Utitising Compressep Air, J. Denton, 
Burnley. 

410. Non-puNcTURABLE CYCLE Tirk, H. Asprey, Barlby, 
near Selby, Yorks. 

420. Taps, P. H. Jauncey, Birmingham. 

421. Drivinc Gear for Moror Cycies, R. B. Lyddon, 
Birmingham. 

22. Ou. Burners for Steam GENERATORS, De Pogson, 
Manchester. 

Broocues, T. Wilcox, Birmingham. 
Cuvuck, D. G. M. Walker, Birtningham. 
Boors and Suogs, H. R. Owen, St. Leonards-on- 
oe 
Cameras, A. L. Adams, London. 
27. INTERNAL CoMBUSTION ENGINES, 
son, London. 

428. Rims for Motor Car WHEELS, 
W. Tees, Upton Park, Essex. 

420, Compass, C. V. Usborne, London. 

430. Covers for Pneumatic Tires, J. 
N.B. 

$31. CoLLAR 
London. 

. VARYING SPEED of Suarts, F. 
0. Dublin. 
WELDING 
MAKIN« 
London. 
$35. WEIGHT-DRIVEN Motor, E. J. Coombe, London. 

136. Horses’ Nosesacs, T. Jackson and R. L. Wood, 
Cheltenham. 

437. SECURING 
London. 

. Stream Generators, J. C. Metcalfe, London. 

Luspricators for Bicycies, J. W. Smaliman, 
Margate. 

$10. PLANO-PLAYING 
C and Rissone, Limited, London. 

$41. Time-INDIcATING Apparatus, A. G. Brookes. 
W. Hessin, Germany.) 

$42. Printing Macuines, J. H. Corthésy, R. Williams, 
and E. Smith, London. 

$43. Eac-HoLpiInc Device, C. Price, London. 

$44. Preventinc Waste of Water, C. Matthews, 
London. 

$45, SILENCERS 
London. 

446, APPARATUS 
London. 

417. Apparatus for Striking Drums and CyMBALs, 
J. Lent, London. 

448. Heat Barus, R. Houghton, London. 

$49. Propucinc Compounps of Guaracot, H.C. Fehrlin, 
London. 

450. Sitencer for Moror Cars, 
Freres, Liverpool. 

$51. Wire Fencina, B. G. Davies-Cooke, Liverpool. 

452, Device for Currinc Bate Banps, W. King, 
Liverpool. 

153. Time Recorver, W. R. Giddins, London. 

$54. Construction of Wueets for Veutcies, G. 
Ogilvie, London. 

155. TeLautocr.vn Apparatus, F. Ritchie, London. 

155, MANUFACTURE of CuLoriNne, 8. Leetham and E. 
G. P. Bousfield, London. 

457. MacHINE for MARKING Iron Banks, O. Browne.—- 

(0. Rennert, Germany.) 

458. CENTRIFUGAL SEPARATING Apparatus, E, © 
London. 

459. Fountain MARKING 
Langill, London. 

460. Wrrecess TeLeruony, 8S. Lifschitz, London. 

461. Securinc Wrres on Insutators, F. Benedikt, 

jun., and J. Macek 

462. Tarps for G 

France. >} 


MATERIALS, J. A. 
Cc. 


K. Grieve and W. C. Peebles, 


G. W. Mohrstidt and T. H. 


Apparatus, W. Marshall, 


White, 


Boylan, 


R. R. Hutehin- 


E. T. Cheer and 


Hill, Hawick, 


and Tire Rerainers, E. H. Stevens, 


E. Cairnes, Raheny, 


de Alzugaray, London. 
. B. de Alaugaray, 


Merats, J. B. 
[ron and STEEL, 


of 


Tires to Sroves, E. M. Edwards, 


138 
439, 


Apparatus, T. Coop and Rose, 


(F. 


Expiosion Motors, W. Swift, 


for 


for Coouinc Water, G. Egloff, 


La Société Ossant 


S. 


Device, J. E. and J. 


pipes, L. Wormser.—{B. Gerard, 





SELECTED AMERICAN PATENTS. 


From the United States Putent-office Oficial Guzette. 


741,782. Fivi Pressure Eycinn, M,N. Forney, 
New ¥ N.Y.—Filed July 2nd, 1903. 

Cuom—W a fluid pressure engine, the combina- 

tion of two cylinders located one beyond the other 


ork, 





with their axes on a common centre line, a piston and 


—=> 


piston-rod in one cylinder, a piston and piston-rod in 
the other cylinder, a system of oscillating levers form. 
ing ‘‘ parallel motions,” connected to the piston-rods 
and adapted to constrain the piston-rods of the two 


r> | Tp 


— 





cylinders to move in straight lines and in relatively 

opposite directions, a driving shaft, a crank thereon, 

and a main rod connecting the oscillating lever system 

with the crank, 

742,820. Gas Enoine, F&F. 
A. T. 


. Kasley, Wilkinsburg, Pa. 


Arnold, Pittsburg 
Filed Ja vars 


and 
LGth, 
1901, 

Claim. —(1) In a gas engine the combination wi 
main shaft, high and low-pressure cylinders and a 
pump cylinder, of pistons in the several cylinders, con- 
nections between said pistons and the shaft and valves, 
and governing means for automatically controlling the 
supply of air and gas, and ensuring successive intro- 
duction of the same into the high-pressure cylinder, 
the piston in the high-pressure cylinder serving as a 














} 


valve for the exhaust ports of both high and low- 
pressure cylinders. (2) Ina gas engine the combina- 
tion with an explosion cylinder, a compressing cylinder 
and pistons operating respectively therein, of an air 
passage and an explosive mixture passage leading incde- 
pendently to the same end of the compressing cylinder, 
a valve device for so controlling the supply of air and of 
mixture to the respective passages as to ensure intre- 
duction of the air and mixture into the explosion 
‘ylinder successively, and means for governing the 
valve device to vary the cut-off in accordance wit! the 
load on the engine, 


742,825. Orpnance, W. HW. Bevans, Bridgeport, Conn 
Filed Novciher ith, 102. 

(1) The combination in a recoiling gun and 

mount therefor of a drum mounted to rotate upon a 


Claim. 


non-recoiling part of the mount, a firing lanyard 
attached to and extending around the periphery of the 
drum, a spring connected with said drum and arranged 
to rotate the same to take up the slack in the lanyard 
after recoil of the gun, onl means for effecting the 
movement of said drum to exert a pull upon the lan- 


[742,825] 





yard to fire the gun. (2) Ina recoiling gun and mount 
therefor, the combination with the lanyard of a drum 
mounted to rotate on a non-recoiling part of the mount, 
and to which the lanyard is attached, a spring con- 
nected to said drum and arranged to offer resistance 
to the rearward rotation thereof, a trigger mounted in 
close proximity to the drum, a connecting-rod pivotally 
connected to the drum excentric of the pivot of th: 
latter, and a link pivotally connecting the trigger andl 
connecting-rod. 


742,888. Steam Encinxe, J. Missong, Hochst-on-th:- 
Main, Germany.—Filed October 30th, 1899. 
Claim.—The method, substantially as her 
cribed, of operating steam engines, which co 
admitting superheated steam to the cylinder to driv: 
the engine, permitting a portion of the exhaust steam 


in des- 
sts in 


to escape, injecting water and a lubricant into the 
exhaust end of the cylinder to lubricate the same and 
cool the steam, compressing the exhaust steam within 
the cylinder to the imitial’pressure of the live steam, 
forcing the steam thus, compressed through an_ vil 





separator into a superheater, and then re-admitting 
said steam into the cylinder from the superheater, 








din 
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THE PREPARATION OF ESTIMATES. 
By A MANUFACTURER, 
No, IV.* 

Manuracturers of structural steelwork are not by any 
means the only people who manage to send in extremely 
diverse tenders for the same work. Anyone whose 
business it is to follow the state of the contract market 
can give ‘instances of this for every week in the year. At 
the same time, the steelwork trade has lately through the 
efforts of the non-technical Press, been somewhat un- 
pleasantly visited-with both its own and the sins of every 
other trade. During the last few weeks a bridgework 
contract attracted thirteen different tenders. The lowest 
was £110,771 2s. 6d., the highest £168,803 Os. 9d. The 
lowest, being incomplete, was ruled out, and the next 
lowest stood at £132,073. This latter shows a difference 
of nearly 27°7 per cent. between them, on the lowest 
amount. Compare this with other tenders let in the 
same short period. The foundations for an asylum were 
tendered for by fourteen different builders’ firms. The 
lowest estimate was £45,694 10s. 9d., and the highest 
£60,993 11s. 8d., a difference of nearly 33 per cent. 
Again, one of the most important mechanical engineering 
enterprises of the day was tendered for by fourteen of the 
best known firms in the world. The lowest complete 
tender was £84,921 10s., whilst the highest was £131,857, 
a difference of 55°5 per cent. The difference is not 
confined by any means to important undertakings. Three 
weeks ago at the time of writing a small re-painting job 
was advertised, and twenty-five estimates were sub- 
mitted. The lowest was £488 13s. 3d., and the highest, 
£1970 11s. 1d., or over 300 per cent. difference. All the 
above figures are from British firms for home jobs, and 
in each case the same drawings, specification, and general 
information were available. Such results as these could 
be multiplied indefinitely, and it would be by no means 
a difficult task to show pretty conclusively that the steel 
trade of Great Britain is amongst the least of the 
offenders in this respect. The above examples are given 
because they have all been tendered and let well within 
one month of the date of writing, and are therefore the 
most recent data available. They have not been picked 
here and there over a long period, merely in order to gain 
sensational figures, but are absolutely representative of 
present-day trade. It is seen how well the steelwork 
contract compares with the builders’, mechanical engineers’, 
and painters’ results. 

These figures in themselves are quite sufficient reason 
to induce the most earnest consideration of the estimating 
problem. When estimates can be shown to vary from 
27°7 up to 300 per cent. between the lowest and highest 
figures, surely it is time to give pause and inquire the 
reasons. The first percentage named is quite sufficient 
to cause the lowest firm to go into bankruptcy if given 
the contract, supposing that the figures of the highest firm 
only represent a reasonable price for the work, especially 
when that percentage represents the sum of £36,000 odd. 
But what shall be said when the lowest price is less than 
«a quarter of the total of the highest? And yet the 
amounts between are distinctly progressive, and by the 
evidence of other firms are shown not to be merely 
freaks. There does, indeed, seem the best of grounds 
for statements that our estimates are guessed at, that 
we do not really know what we are doing half the 
time, or else that engineering is a perfect gold mine to 
those who know how to obtain their prices, and that 
competitive tenders are performing a public service in 
unmasking the extortions of a conscienceless trade. 

In the particular case we have been considering, the 
percentage difference between the lowest and highest 
tenders, erected on site, is nearly 50 per cent.—a quite 
sufficiently large one surely. If, then, we can clearly make 
out the true reasons for such a discrepancy in this case, 
and point to the influences at work determining it, we 
may reasonably expect that these same reasons and 
influences will also be found at work in the other 
examples and trades just adduced. No trade is so 
peculiarly constituted but that broad principles can be 
applied to it; and though no two trades may be alike in 
their minor ramifications, yet the laws of competition are 
for any given period so inelastic and unalterable that 
applied as a test they will unfailingly find out the weak 
spots and point the remedies thereto. An analysis, then, 
of the particular reasons and influences at work in the 
case for which detailed figures are now before us, whilst 
most particularly applicable to the one job and the one 
trade, must be also capable of application to any case 
where the practice of competitive tenders exists. 

It is sufficiently obvious that if all work was given out 
on the conditions governing the case in point, amongst 
British firms those possessing the advantages of the sea- 
port firm could always send in the lowest tender. Their 
costs, principally owing to the fact that they are in a 
position to save so much money on carriage, are very 
much below those of the inland firms. Fortunately, all 
work is not for export ; fortunately, also, it is not all for 
home consumption; most fortunately of all, it is not all 
for delivery or use at just one place. Suppose that every- 
thing was equal for any number of firms in competition for 
work — their material cost them exactly the same ; 
wages, expenses, staff, management, &c., had all the 
saine value, either they would cut each other out of 
existence in their gradually narrowing profit margin, 
or all trade would of necessity be strictly local ; in which 
case export trade would be at once extinguished. In one 
sense, therefore, carriage costs play a very real part in the 
distribution of trade; and, possibly, if it were not for the 
personal element, which arguments of this nature always 
neglect, might be looked upon as eventually becoming the 
controlling factor. Every established firm has its ‘“ con- 
nection,” the “ goodwill” of which usually constitutes an 
item in its annual balance-sheet. Undoubtedly, in some 
trades—retail, and those not yet explored by the publicly 
advertised tender—this does constitute a very real asset, 
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and it is also of value in the “ limited” competition which 
seems to be gradually increasing its vogue. But when 
work depends—to either a small or a great extent 
—on newspaper advertisements of contracts to be let, 
this becomes for the moment of no account, and it is 
usually understood that the lowest price sent in, other 
things being equal, will be awarded the work. Eliminat- 
ing in these cases the question of profit, it appears that 
amongst home firms those possessing the best natural 
advantages would be able to command the market. This 
does certainly follow to some extent, as is witnessed by 
the fact of the industries of this country being largely 
grouped in particular places. But were the facts actually 
thus, it is easy to see that in a very short time trade would 
gravitate into the hands of a few large firms, who would 
in the ordinary course of human nature merge some day 
into one huge concern, thus effectually killing the com- 
petition that had made them. 

It is speculations and theories of this nature that unfor- 
tunately engage so much attention now-a-days to the 
exclusion of more practical matters. In the past it has 
been proved over and over again that monopoly breeds 
competition sooner or later, just as, arguing in the abstract, 
competition gives birth to combination and eventual com- 
plete control. The cycles that have passed have given 
abundant evidence of this, and if the cycles that are to 
come fail some day to prove the truth again, then 
monopoly will quickly give place to nationalisation or 
socialism. In any case, the precious time that is now 
spent in economic theories bearing on this question is 
utterly wasted; and the vital question of the general 
improvement of our national methods in order to enable 
us to keep our place amongst the nations, and against their 
increased severity of competition, is being entirely over- 
looked. The way of trade is not mathematically deducible, 
nor is it fitting that pedagogues, lawyers, and schoolmen 
should demonstrate therein. 

Let it be granted that the present condition of a multi- 
tude of firms of varying size and importance engaged in 
each trade is, for the present at any rate, a desirable one. 
In the best interests of each of these firms, and for the 
cultivation of that individuality so necessary to the 
progress of a community, the competition amongst them 
must be keen enough to stimulate their several endeavours 
both to attract and keep trade. It cannot honestly be 
said that true competition exists unless submitted prices 
are very close and the margin between highest and lowest 
a very small one. : 

Turning back to the costs given in a previous article, we 
find that the first item in which there is a difference—and it 
is a considerable one—is the cost of the raw materials. Be- 
tween the two British firms there is nearly 6s. per ton here, 
representing about £300 in the lump sum price, and this is, 
of course, almost entirely a question of carriage. We have 
nothing to do with those British firms who roll and manu- 
facture their own material and then make it up as struc- 
tural steelwork; they are so few in number and their ad- 
vantage is so patent that they can be left out of the 
discussion here. In any case, according to British 
practice, the mills department would charge to the girder 
department at the market rates, and this again would 
reduce the question merely to one of nearness of the 
maker to his source of supplies. There is not very much 
to be learnt in this respect, except the great influence 
railway rates can have in these matters. Three hundred 
pounds on a thousand-ton contract due to the raw 
material alone is a heavy handicap, and enough of itself 
markedly to localise orders. Fortunately, as between 
British firms it is to an extent neutralised in other ways. 

Were all trade inland, and we neither sought foreign 
markets nor permitted outside access to our own, it 
would prevent us from even examining the item of cost 
of materials very seriously. It is only when, through 
outside competition, we find we are being undercut, that 
we realise that our materials stand at a price so much in 
excess of what can be done elsewhere. So long as all 
our makers obtain their supplies at something like an 
uniform figure, we are apt to think that all is as it should 
be in this best of possible lands. But when we find the 
foreigner is able to obtain his supplies at anything from 
£1 to £2 a ton below what we must pay, we are bound to 
find out the reasons. More than this, he will offer us 
the metal itself at this reduction on our home prices! 
Unfortunately for our prices and totals, we cannot accept 
his offers of materials, as our specifications forbid us doing 
this. As Britishers, we cannot well quarrel with a clause 
that says “all steel work shall be of British manufacture 
throughout, and no foreign steel will be allowed.” We 
honour such a clause, and at once unquestioningly accept 
it and make up our prices on the home article. The 
foreigner also sees the clause, but ignores it, sending in 
such a price as shall cause the buyer to ask whether 
“the British made throughout” is worth purchasing at 
the price. And it is here where the shoe first pinches. 
To start with, the British price of home-made steel is 
certainly higher than for the foreign, some 17s. 6d. per 
ton, say, in the present instance; but this difference is 
nearly doubled in the respective amounts that have to be 
set down. £6 13s. 4d. and £6 7s. 6d., against £5 1s. 6d. 
In the most favourable case there is a difference between 
of 26s. per ton. And to what is this difference due? In 
the first place, to the market price; and in the second, to 
rigid specification and careless drawing requirements. 
The first the constructional steel work manufacturer is 
powerless to prevent, the second he dare not try to prevent. 

Properly speaking, the market price of steel does not 
come under our investigations; but as it is really of much 
moment to our export trade in neutral markets, it ought to 
be noticed in passing. Consider it in detail I cannot; 
many treatises might be insufficient for this; but afew 
reasons might usefully be suggested for the state of 
affairs in which German and Belgian makers can put 
down their product in our own markets at less cost than 
we can supply them ourselves. The first and foremost 
reason is the action of the syndicate of German iron- 
masters in making up to the exporter whatever his losses 
may be in findinga market. This is patriotism we do not 


understand in this country. But it paves the way to a 
very real invasion of our own stronghold. When an 
immense output of billets can be secured, the fact must 
react favourably on every branch of the steel industry. 
Small wonder that our ironmasters are Protectionists. 
Another principal reason may be taken to be the inferior 
quality of their goods. Now, there has been much heart- 
burning over this question, and it has been strenuously 
denied that such is the case. Interested parties have 
declared over and overagain that they can supply foreign 
steel “ equal to British.” That they “can” shall not be 
disputed ; that they “ don’t” is a fact, so far as the grades 
that are cheaper than our own go. I have seen German 
steel looking in every way equal to British, and standing 
fairly well—barely well, I will say, up to test. But it has 
not been at the cheap prices. I have also seen it, handled 
it, worked with it, when I have been glad to see it safely 
out of the way and paid for. Joists have been pitted in 
web and flanges, scabby, shaly, blistered, unhomogeneous 
and “cold lapped,” to use an expressive cast iron phrase. 
Plates have been flawed and cindered in places, have 
come in two or three inches wider in places than 
ordered, sensibly thicker than gauge, and with edges 
that have wandered and meandered in any direction 
save that of straight. All joists have not been 
like this, nor all plates; some have looked very clean to 
section, and the worst fault about some plates has been 
that they took a great deal of straightening. But the 
structural steel work trade cannot accept the good- 
looking stuff as an indication that the bad might also 
have turned out good, nor can it only see the good and 
shut its eyes to the bad. One bad plate or bar might 
spell ruin to many a mighty structure. The ordinary 
material that one buys at the ordinary market price, and 
then waits six to twelve weeks for delivery for, from Bel- 
gium or Germany, is most distinctly inferior to the 
ordinary British market steel that—when sections are 
understandingly chosen—can usually be obtained in from 
two to six weeks of order. A good deal of the price 
advantage also is lost in the extra waste, whilst it will not 
consistently come up to our standard of tests. At the 
same time, it is an open question whether, if we lowered 
our standard somewhat, our British mills could not pro 
duce a material that could compete successfully with 
this, and also whether the lower price then obtainable 
might not more than warrant the small increase of 
weight necessary in any structure to maintain relative 
strengths. But hypothetical statements of this nature 
are hardly to the point. What is essentially to be remem- 
bered is that a uniform high grade, homogeneous, and per- 
fectly trustworthy British product has a foreign competitor 
not uniformly possessing these qualifications, but striving 
hard to push it out of its own markets. A cheap steel 
is cheaply made; a good steel costs money—more, 
perhaps, than its better qualities strictly warrant. 
Another reason is, of course, the cheaper wages of the 
foreigner. Yet another is the fact of the “continuous” 
process being so much in vogue on the Continent; and 
the necessity of an immense output if any profit is at all 
to be made, whereby sales can be “ averaged ” and a low 
and a high market run concurrently. Again, it is only 
certain sizes and sections that can be obtained at these 
low figures. Immense quantities of these can be rolled 
at one time, great output be secured, and one change of 
rolls spread over a great many tons of materials. The 
writer was at the works of the Patent Shaft and Axletree 
Company, Limited, the other day, and in a fine new mill 
just put down a change of rolls was being made, and it 





| was mentioned that in the present state of trade the 


saving effected by the new plant was quite neutralised by 
the incessant changing necessary for the very diverse 
orders now coming in. It is sincerely to be hoped that 
the new standard sections will radically alter such a state 
of affairs as this. 

Finally, there may be mentioned the ridiculous state of 
affairs that a ton of steel can be transported for less 
money from the heart of Germany to London than from 
the North of England to the same place. 

So much for the market price. Now, there is the 
difference between the British market price and the 
British works costs price to be accounted for. In the 
example I took they stand at £5 17s. 6d. and £6 13s. 4d. 
respectively. To what was this increase directly due? 
It took place in a perfectly natural manner through 
following step by step and estimating, as nearly as could 
be arrived at, the various specification conditions. It 
was grouped under three heads: (1) “ Extras;” (2) “Test- 
ing risks, odd sections, and extra payments;” and 
(3) “ Waste.” The last is not directly due to the specifi- 
cation, and is an item that is bound to occur in every 
job. The first two, on the other hand, for which 5s. each 
was put down—a total of 10s. per ton, or £500 on the 
contract—are directly and entirely due to specification 
conditions. Does the engineer realise these matters 
when drawing up his specifications? Does it occur to him 
that directly and solely because he multiplies words he 
takes £500 out of his clients’ pockets at once? And yet 
a little reflection would inevitably bring home to him 
that just as he makes out his accounts and includes for 
every little thing he has had to do for his employer, so 
must also the manufacturer do likewise. No trade can 
live on air; nor will any manufacturer be found who will 
make presents in the way of business. There is another 
question. Is the work £500 better for these con- 
ditions? and will this £500 earn due interest, year by 
year, or prove a good sinking fund ? 

This matter must be faced squarely on these lines. 
In a commercial undertaking it is an immoral act to 
invest even one penny for which there is not a sufficiently 
weighty reason. Whatever investment is made com- 
mercially has to be made with a single eye to one thing 
—profit. Will this £500 investment be profitable, either 
now or in the future? 

If it is a profitable investment, then the following 
questions can be answered in the affirmative. Will it 
prolong the life of the structure to a commensurate 











period? Has it really produced a superior metal? Is 
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that superiority so marked that a saving in weight has 
been effected in the members of the structure that will at 
least balance this amount? Would it have been im- 
possible, or even diflicult, to obtain a trustworthy metal 
without it? 

Now, if this £500 will prolong the life of the structure 
—and this be desirable—or if its expenditure has effected 
equal economy in the metal used, or if the desired 
standard could not otherwise have been attained, then, 
undoubtedly, the expense is a genuine and warranted 
one; and the engineer is perfectly justified in his stipula- 
tions. But if none of these things have been accom- 
plished, then the money has been simply frittered away, 
and the engineer is guilty of moral dishonesty towards 
his principals. There is no milder term that is suitable. 
It is sheer, rank dishonesty to spend money for other 
people according to one’s own whims and fancies, without 
securing an adequate return. 

There is no engineer who will assert with proofs that 
any of these ends have been secured. The same 
metal exactly will be supplied as would be supplied 
to a customer taking his tests at the mills of a 
reputable firm. The conditions of the British steel 
industry to-day do not allow of great or eyen serious 
deviation from the standard product, except at an 
immense cost. Why not realise at once that a “sufficient” 
test is every whit as indicative of the bulk of an order as 
a series of tests which are merely repetitions of each 
other? If phosphorus was called carbon and carbon 
manganese, what difference would it make to the user 
how these constituents were juggled with in the analysis 
of steel? The engineer does not want chemicals, he 
wants results. If common flour would help in the 
attainment of these results, why should not the steel- 
maker be allowed to use it? If he give you results, 
do not worry him with chemicals. If you give him 
chemicals, be man enough to take results on your own 
shoulders. 

Neither have all the odd and awkward sections helped 
in any way to secure either efficiency or anything else 
except trouble. The instances where odd sections must 
be used, and where no other will do at all, do not occur 
once ina hundred jobs. In ninety-nine cases out of every 
hundred, stock or easily attainable sections might be 
used in place of awkward sections, without in the slightest 
degree impairing either the efficiency of the work or its 
looks. 

Money spent without adequate return is money wasted, 
and money filched from the pockets of one’s principals. 








BRITISH LOCOMOTIVE WORK IN 1903. 
By CHARLES Rovs-MARTEN. 
No, I. 

As in previous years, I purpose reviewing the principal 
characteristics of the work performed by British loco- 
motives during the year just passed. It will probably be 
convenient if, as usual, I first deal with the year’s 
experiences generally, and then enter into a few leading 
details of the work actually done under my own ob- 
servation. 

Unquestionably the most important feature of the 
locomotive work of 1903 was the materially accelerated 
pace at which the best train service had to be performed. 
This was made sufficiently clear in my recent article upon 
the train services of 1903, and it will doubtless be remem- 
bered that I had the gratification of showing Great Britain 
to have once more changed places, so far as comparison 
with France is concerned, the latter still having twenty- 
seven runs booked at 55 miles an hour or upward 
from start to stop as in 1901, whereas the number of 
similar runs in Great Britain had increased from only six 
in that year to thirty-eight in 1903. Manifestly this 
made a considerably enhanced demand upon British 
locomotive power, especially as in some cases the steady 
increase in train loads still continued. This increase was 
perhaps more distinctly the case as regarded the East 
Coast services between London and Scotland than else- 
where, but was also noticeable on the Great Western and 
the Caledonian. 

It may seem strange that I do not place the London 
and North-Western in the forefront of all British lines so 
far as this particular point is concerned, because un- 
doubtedly that railway during the past year has been 
running habitually much the heaviest trains ever seen in 
these islands. Previously the maximum train load on the 
London and North- Western officially authorised was 
reckoned as “204 coaches ’—that is to say, from 360 to 380 
or 390 tons, including the passengers, staff, luggage, and 
stores, but, of course, not including the machinery em- 
ployed in haulage. It is true that occasionally a “ 22- 
coach” train was met with, but this was understood to be 
a merely exceptional departure from the rule, winked at 
for special reasons. Last year, however, certain trains 
were authorised to load up to “25 coaches,” even of the 
newest and heaviest stock, representing an actual weight 
of 450 to 460 tons empty behind tne tender, or 480 
to nearly, if not quite, 500 tons, including passengers, 
&e. Clearly, this would seem at first sight the most im- 
portant new departure and the closest “British approxi- 
mation to American loading that had yet been attempted 
in this country. Only unfortunately these increased 
loads were invariably drawn by two engines. As this 
had been the case previously with loads reckoned as 
“22,” “203,” “19,” and even “174 coaches,” it was, of 
course, not surprising to find “25 coaches ” regarded as 
a double-engine load. It is hardly necessary to observe 
that these long trains had not 25 separate vehicles. As 
a rule, they were made up of four 12-wheeled dining cars. 
each reckoned as two ‘coaches; about ten 8-wheelers, 
each reckoned as 1} “coach,” and two 6-wheel vans, 
each reckoned as one coach, or 16 separate vehicles. 
The 12-wheelers weighed from 40 to 42 tons, the 
8-wheelers from 25 to 27 tons, the 6-wheelers about 
15 tons. But as these loads were invariably accorded 





two engines for their haulage, one cannot take them into 
account as constituting each a “train,” because in con- 
sidering locomotive work one is compelled to proceed on 
the principle “one engine, one train,” else adequate 
comparison becomes impossible owing to the absence of 
any definite basis. It has long been a fixed rule on the 
London and North-Western that any train exceeding 17 
“coaches,” reckoned as explained above, shall be hauled 
by two engines, and this irrespective of any modifying 
circumstances, such as gradients, weight, speed, &c. This 
has necessarily militated against adequately full observa- 
tions being recorded of locomotive work on the premier 
British railway, because while it might reasonably be held 
that an inclusive load of approximately 500 tons behind 
the tender is greater than most existing British locomo- 
tives could fairly be expected to haul at average start-to- 
stop speeds of over 55 miles an hour, even on easy 
gradients, as in the case of the morning express from 
Euston to Manchester, such a total weight on such a 
road at such speeds should certainly be well within the 
means of two modern locomotives. Consequently, even 
in this extreme case, we find two engines used on what 
ought practically to be deemed not more than a train and 
a-half, or at the most a train and three-quarters. 

On the other hand, the practice of piloting or double- 
heading showed a very substantial and gratifying 
decrease on certain other railways which had previously 
appeared rather unduly addicted to this inconvenient and 
expensive practice, notably the Midland and the North- 
Eastern lines. To the adopiion of more powerful loco- 
motive types must be attributed in each case this 
desirable reform. In my own experience the Great 
Western and Great Northern Railways have never 
habitually employed pilot engines to so large an extent 
as the other three railways already mentioned; but in 
both of these cases too the practice appears to have 
been reduced to a minimum, also through the employ- 
ment of engines possessing enhanced power, particularly 
in respect of their boiler capacity and steam pressure. 
This aspect of the year’s work, however, will be more 
suitably dealt with as the respective lines come under 
successive review. 

It did not necessarily follow that an increase in average 
speeds must imply an increase also in maxima. This has 
been shown remarkably in the case of the French 
Northern line, which has been for years limited to a 
maximum of 120 kiloms., or 74°6 miles an hour, and has 
not been accorded any extenuation of that limit, even 
although the average start-to-stop speeds have increased 
in many instances to 58 miles an hour, and have 
occasionally been as high as 63°7. Thus, all the 
improved French averages have been achieved by means 
of acceleration on rising gradients. In this country, with 
no definite speed limitations, it has been only natural, as 
very much easier, that a considerable proportion of our 
accelerations have been attained through augmented 
speeds on favourable gradients, although at the same 
time it is undoubtedly true that there has been a large and 
welcome advance in British uphill speeds. Last year, 
however, specially noteworthy among my records of 
locomotive work were the number of instances I was 
able to record of exceptionally high velocities. Nearly 
ten years ago it fell to me to publish in the columns of 
Tar ENGINEER what appeared to be the first authentic 
instances, in this country at any rate, of locomotive 
speeds exceeding 83 miles an hour. I was able then to 
note two instances each on the Midland and Great 
Northern lines, maxima of 83°7 and 84°1 being registered 
by me on each of those railways, the feat in both cases 
being accomplished by engines having single driving 
wheels 7ft. 6in. in diameter and inside cylinders 18}in. by 
26in. 

Five years later I was able to record, also in these 
columns, the first authentic case, so far as can be ascer- 
tained, of a rate of 90 miles an hour being registered, 
this being done for three successive quarter miles by a 
Midland single-wheeler with 7ft. Qin. drivers, and 
cylinders 194in. by 26in. In the same year I had several 
instances and upon various railways of speeds falling but 
little short of this point, namely, 87°9 to 88°2 miles an 
hour, attained respectively on the London and North- 
Western—several times—and Caledonian lines. Still 
more recently I noted apparent speeds of 91°8 and 90 
miles an hour respectively on the Lancashire and York- 
shire by engines with Tft. 3in. coupled wheels and 
cylinders 19in. by 26in. but I did not feel warranted in 
accepting these as definitely authentic, inasmuch as I was 
unable to secure the adjacent }-mile posts, and could not 
therefore assert authoritatively that my record of these 
high speeds on two successive days at precisely the same 
spot may not have been due to the accidental misplace- 
ment of a particular post, as has happened with regard to the 
38% post from London on the London and North-Western, 
which has been responsible for several spurious records. 
On the French Northern Railway, however, I obtained, in 
the year 1902, an unquestionable reading of 90°3 miles 
an hour, done by one of the du Bousquet-de Glehn four- 
cylinder compounds of the ‘“ Atlantic ” type, this observa- 
tion being corroborated by one independently taken in a 
different part of the train by another engineer passenger, 
and supported by the testimony of the adjacent kilometre 
posts. 

Last year, however, furnished quite a crop of speed 
readings at 90 miles an hour and even more. This point 
was unmistakeably reached by one of Mr. Dean’s “ Atbara” 
class, 6ft. 8in. coupled, cylinders 18in. by 26in., on the 
Great Western; by one of Mr. Drummond's “ 702” class, 
6ft. Gin. coupled, cylinders 18}in. by 26in., on the London 
and South-Western; by one of Mr. Billinton’s “ Sirdar” 
class, 6ft. 9in. coupled, cylinders 19in. by 26in., on the 
London, Brighton, and South Coast; and by one of 
Mr. Johnson's “ Belpaire” class, 6ft. Qin. coupled, 
cylinders 194in. by 26in.,on the Midland ; and very closely 
approached, if not actually reached, by Mr. Webb’s 
“ Precedent” class, 6ft. 6in. coupled, evlinders 17in. by 
24in. on the London and North-Western; and by Mr. 
M'Intosh’s “900” class, 6ft, 6in. coupled, cylinders 19in. 





by 26in., on the Caledonian. It will be observed that in 
all these instances the engines were not of the single- 
wheeler type, but had coupled wheels, which, in every 
instance, were considerably below 7ft. in diameter. Mr, 
Johnson’s new three-cylinder compounds, however, did 
even more than this. One of this class, after attaining 
an unquestionable 90 miles an hour, proceeded to do still 
better, and actually covered two successive miles at the 
rate of 91:8, most carefully ascertained and entirely sup- 
ported by the testimony of the adjacent }-mile posts. 
Even this exceptionally high maximum was once surpassed 
during 1903. A 6ft. Sin. coupled engine on the Great 
Western Railway, after attaining successively 90 and 91:8, 
went on to achieve yet one better, and covered a single 
4-mile in the unprecedentedly quick time of 9°2sec., 
representing a speed of 97°8 miles an hour. 

It is, of course, possible in all speed tests, whether car- 
ried out by observation of the time taken to pass a given 
distance or by automatic speed-recorders, that error may 
creep in—due, on the one hand, to inexact distances 
between the observation points, or, on the other, by 
default of mechanism. But in this instance, as in all the 
others to which I have referred in this article, there was 
the reasonable corroboration of the immediately adjacent 
timings. In this particular and unique case the rate of 
acceleration to the maximum was somewhat rapid, but 
the difference between the fastest }-mile and that 
immediately preceding it, was only three-fifths of a second, 
while a like difference separated the fastest }-mile from 
that which followed, the driver having shut off steam for 
the purpose of gradually easing down. I think, there- 
fore, that this record may reasonably be taken as trust- 
worthy. It is, at any rate, clear that even were there 
some trifling error in the position of the }-mile post, 
which I have no reason whatever to suppose, it could not 
possibly have been such as to impair materially the 
accuracy of the record, for the complete mile was most 
certainly covered in 38°8sec., and one-half of that mile 
in 19sec. Thus we get for the best }-mile, 4-mile, and 
1-mile respectively, speeds of 97°8, 94°7, and 92°8 miles 
an hour. It is almost supererogatory to add, in view of 
what has already been so often demonstrated in this con- 
nection, that the steadiness of the travelling improved with 
the pace in every instance, especially after the rate of 
80 miles an hour was exceeded. At all the highest 
speeds the running was remarkable for its smoothness. 

It may be interesting to note in this connection that on 
the occasion of the record Royal run from Paddington to 
Plymouth, which I described in the columns of THE 
ENGINEER shortly after its occurrence, the absolute 
maximum speed attained was 87°4 miles an hour, at 
which rate the travelling was perfect in its ease and 
smoothness. A report found currency that a certain 
amount of oscillation was experienced while the Royal 
party were lunching—at tables, by-the-bye, placed longi- 
tudinally in their car, and consequently much more 
susceptible to lateral movement than otherwise would 
have been the case. But, as a matter of fact, I believe I 
aim accurate in stating that at this period of the journey 
the speed had been reduced to barely 65 miles an hour. 
In any case such a temporary oscillation as there may 
have been was due to the curvature of the road at that 
point, and not to any excess of travelling velocity. 
Another point of interest in relation to last year’s maximum 
speeds was the triple determination of the Brighton maxi- 
mum of 90 miles an hour by three independent observers, the 
register being made in two instances, my own and another, 
by chronographic record of the }-mile duration, in the 
third instance by Mr. Billinton himself with an automatic 
speed recorder. It was not until the three of us had 
exchanged notes that we became aware of their exact 
accordance. 

I mention these experiences of 1903 simply on the score 
of their manifest intrinsic interest, and as being undoubt- 
edly among the striking features of last year’s locomotive 
work, but not in any respect from the point of view of 
the mere speed enthusiast. It is hardly necessary for me 
at this time of day to say that I regard the subject from 
its purely practical standpoint as illustrating what can be 
done when required in the way of rapid transit. Mani- 
festly, mere velocity unaccompanied by haulage capacity, 
would be of relatively small practical value. But, on the 
other hand, the largest power of traction, if unassociated 
with swiftness, would be on its part of little service when 
speed might be the primary requisite, as in the case of 
keen competition between important points, or, as we have 
so lately seen it, between rival mail routes. What has 
been done in the other departments of British locomotive 
work I shal] endeavour to show when I come to refer to 
the different British railways successively. 





NEW EAST RIVER BRIDGE. 

Ir is seldom that so good an opportunity occurs of com- 
paring the system of modern bridge construction, adopted 
upon an extremely large scale, with an example of the same 
type and span erected twenty years ago. The practical 
completion, and partial opening for traffic, of the New East 
River Bridge, enables this interesting and useful comparison 
to be instituted. The two structures in question are the one 
mentioned and another known as the Brooklyn Bridge. They 
are both suspension bridges, and both cross the same river, 
and connect New York and Brooklyn. In order to distinguish 
the one from the other, and also from others spanning the 
East River, and uniting the boroughs of Manhattan and 
Brooklyn, the name of the Williamsburg Bridge has been 
officially conferred upon the last comer, and to this title it 
will be convenient to adhere. It is a little singular that the 
central principal spans of both bridges are almost identical. 
That of the Brooklyn Bridge is 1595: 5ft., and 1600ft. measures 
the clear waterway in mid-stream of the ‘Williamsburg Bridge. 
So far as other dimensions are regarded the claims of the latter 
may be fairly conceded, for respecting width, carrying capacity, 
and quantity of material, it constitutes the largest bridge in 
the world. All the details of the construction of this great engi- 
neering achievement have not yet been published, but we are 
in possession of sufficient information for our present purpose. 
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A brief description of the special features in each design, 
which accentuate the scientific and practical progress effected 
during a score of years in suspension bridges of extreme spans, 
will be first necessary, and we shall commence with the older 
example. 

The Brooklyn Bridge has a span of 1595ft. Gin., and a total 
length of 6538ft., and for some years previous to the build- 
ing of its neighbour had become inadequate to cope with the 
enormous amount of traffic passing over it. It consists in 
reality of a pair of similar bridges suspended side by side, 
and braced together, the promenade being supported in the 
centre between the two. This arrangement has the disadvan- 
— of throwing an extra weight upon each of the interior 
cables, which is not without some importance. In the clear, 
the width of the roadway is 86ft., and the whole space avail- 
able for loading may be divided into five sections. 
outer are for vehicles and trolley cars, the two inner for cable 
and electric trams, and the central section, which is 12ft. 
above the others, is reserved for foot passengers. At the 


| described in being a single and not a twin structure. 


The two | 


middle of the river span the height of the soffit is 135ft. | 
above H.W.M., and 119ft. above the same datum at the towers. | 


These latter are 153ft. over the level of the roadway, and 
consequently 272ft. above H.W.M. Thirteen years 
occupied in building the Brooklyn Bridge, but it should be 
— that only ten were actually employed in its construc- 
ion. 
temporary suspension of the works, owing to the want of 
funds. For the bridge proper the cost is stated to have been 


| the top of the towers is 333ft. from water level. 
were | 


The remaining three were lost in consequence of the | 





many large bridges erected in cities and towns, the local 
expenses referred to, always of an uncertain nature, amount 
to about, on the average, 60 per cent. of the money spent cn 
the real works of construction. At the time the cables for 
the Brooklyn Bridge were made they were the largest in use, 
having a diameter of 15Zin. 

The new Williamsburg Bridge has a span of 1600ft., and a 
total length of 7200ft. It differs frcm the design just 
There 
are many practical objections to the adoption of the double 


system in suspension bridges cf very long span, which have | 
So | 


very heavy loads to carry, as in the present instance. 
much is evident frcm the clear width of the new structure, 
which for the main span is 118ft., and includes six railroad 
and street car tracks, two roadways, a couple cf footways, and 
a pair of bicycle paths. 


Each roadway is 234ft. wide. As might be expected, the 


headway levels are very similar to those obtaining in the | 


Brooklyn example. The masonry of the tewer foundations 


rises 23ft. above H.W., and the total height of the cables at | 


Four 
cradled cables, 183in. in diameter suppcrt the main span. 
There is no strictly defined limit with respect to the number 


of wires which may be united in a cable, but as they are | 
multiplied, the difficulty of adjusting them, so as to ensure | 
that each of them will bear its own proper share of the | 


| whole work, increases very rapidly and disproportionately. 


9,000,000 dols., but this amount was augmented by an expendi- | 


ture upon approaches, terminal facilities, land, and other 
adjacent property, which brought the total amount to 
15,000,000 dols. These two estimates agree fairly well with 
the results of experience in such undertakings of a similar 


Obviously, larger sized wires might be used, and cablesalso con- | 


siderably larger than the above mentioned may be made, since, 
fortunately, a moderate increase in the size of the wire is not 
attended with any corresponding disadvantage in construction. 
The Williamsburg Bridge is braced by two continucus stiffen- 
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| character. It has been found that in the detailed costs of | ing trusses, 4Cft. indepth, suppcrted upon reeker aims on the 


towers and floor beams, and their cantilever ends carry the 
river ends on the land or connecting spans. 

The bracing necessary to stiffen a suspension bridge is of 
two descriptions, lateral and vertical. Of these, the former 
calls for no particular notice, as its chief duty is to resist the 
pressure of the wind, which acts upon bridges, roofs, and 
engineering structures of every class. Vertical bracing is 
intreduced fer the purpose of restricting within as narrow 
limits as possible the action of rolling loads tending to pro- 
duce structural deformaticn. Among the numerous methods 
employed, either singly or in combination, we are at present 
concerncd with only two. On the Brooklyn Bridge two 
methcds were used conjointly, that of stays extending frcm 
the tops of the towers to the platform, and that of longi- 
tudinal trussed stiffening girders connected with the platform 
| and extending over the entire length of it. Some enginecrs 
object to the use of stays in bridges of large span, on the 
grounds that they interfere with the normal requirements of 
equilibrium, and do not act in the manner they are designed 
for when subjected to loads and temperatures constantly 
varying in magnitude and intensity. The longitudinal 
stiffening girder, whether by itself or aided by other bracing 
| systems, is an essential feature of modern suspension bridges, 
and a terrible price that type of structure has to pay for its 
inevitable employment. These girders are absolutely so 
much deadweight. Their object is to distribute the load, 
and not to support it. They literally carry nothing, not 
even their own weight, and contribute nothing to the 
strength of the design. Their weight forms the most im- 
portant single item in the whole bridge, amounting under 
certain conditions to as much as one-half of the total pers 
manent load, 











9 


~ 


8 


Jan. 22, 1904 





THE ENGINEER 








It is impossible here to-avoid a question presenting itself. 
Would it not be better to employ another type? and since 
there is only one which can compete with that of the suspen- 
sion for extremely large spans, it may be stated—the canti- 
lever. The Forth Bridge belongs to the cantilever system, 
and its principal spans exceed that of the Williamsburg 
Bridge by 110ft. Would it not be 
preferable to adopt a system rigid 
in itself, instead of endeavouring (yl co SN 
to force into rigidity another which pt TTT @ 
is distinguished by the complete _ i 
absence of any such quality? In 
the present instance, we are in- 
formed that the authorities de- 
cided that the new bridge should 
be on the suspension principle, 
and that therefore there was no 
choice in the matter left to the 
engineer and designer. 

There are a few more points in 
which the new bridge differs from 
its existing predecessor which 
deserve notice, ~as well as the 
reasons for introducing the altera- 
tions. In the Brooklyn structure 
the towers are of masonry, and of 
steelin the other. The latter can 
be bailt loftier at a much less cost, 
and thus a greater deflection or 
versed sine can be given to the 
cables, and a proportionate reduc- 
tion in their size effected so far as 
the main centre span is con- 
cerned. A different plan of sup- 
port is devised for the end 
spans. They are not suspended 
from the main cables, but are 
supported by the anchorages, the 
main towers, and a pair of inter- 
mediate piers, thus relieving the 
shore cables from all direct load- 
ing; consequently there are ro 
suspenders in the end spans. 
Those in the centre consist cf 
double pairs of steel ropes, 1$in. 
in diameter. The cost for the 
steelwork and foundations of the 
Williamsburg Bridge is estimated 
at 7,000,000 dols. but the prices paid 
for the approaches and property 
were so exceptionally heavy as to 
raise the total expenditure to just 
four millions. The chief engineer 
is Mr. Leffert L. Buck, M.A.M. 
Soc. C.E. At the present, one 
roadway and footway are the only 
portions open to the public. Our 
American friends are to be con- 
gratulated upon the successful 
accomplishment of one of the 
most magnificent engineering achievements of this, or of 
any other age. It is a fine display of constructional skill, 
ingenuity, and ‘ability, and forms a fitting monument in 
a land where the works of art are modelled upon a scale com- 
mensurate with those of Nature. 


Temporary 
Loco’ Plant. 





THE VENTILATION OF SOME CON- 
TINENTAL TUNNELS. 
No. II.* 
Tu1s method of mechanical ventilation, invented by 
Mareo Saccardo, consists, as most of our readers are 
aware, of exhausting the air from, or forcing it into, the 





tunnel by means of a conical ring arranged concentrically | 


with the tunnel, and corresponding to, and resembling in | 
its action, the external cone of the familiar annular blast | 
pipe in a locomotive, or, with its action reversed, to that 
of an injector. The whole contrivance is of an almost 
rudimentary simplicity, being, in fact, one of those simple 
devices which often succeed exceedingly well. The con- 
ditions imposed upon its installation for the St. Gothard 
Tunnel were that it should move the air at, or aid the 
natural air-current to attain, a uniform velocity through- 
out the whole length of the tunnel of 3 m. (9ft. 10in.) per 
second, and no more, whatever might be the variations 
in the atmospheric pressure at the two extremities of the 
tunnel, and neglecting all fluctuations produced therein 
by the passage of trains. This velocity of 3m. per second | 
constituted in reality a very strong current, such as was, 
even with short intervals between the passage of trains, 
suilicient to render the air perfectly respirable, but with- 


Trains with odd numbers proceed from Gaschenen to Airolo (North to South.) 
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“The Eoounmae” Fig. 5. 


out injurious effect upon health from the draught so 
created. 

For such of our readers as are not well acquainted with | 
the St. Gothard Tunnel, we may add that in starting from 
the Swiss, or north side, at Géschenen, the line rises for 
4°4 miles at the average rate of 1 in 170, and then 


* No, L. appeared January lth, 


Longitudinal Air-Canal Se. 


descends for the remainder of the distance of 4°9 miles to 
the Italian entrance at Airolo on a gradual incline of 1 in 
750. The prevailing direction of the natural air current 
is, in consequence, towards Airolo—that is, from the 
north to the south—and, as it is generally preferable to 
drive the current rather than induce it, the site chosen 


conditions. 





second as measured at a distance of only 500m. back 
from the farthest extremity—that is, at the southern 
portal. The effect, therefore, from the very first, was of 


| a satisfactory character, and the whole plant has from 


that date onward continued working regularly with no 
other interruption than for additional works and cleansing ; 
while line and tunnel maintenance and inspection works 
have been carried through under immensely improved 
The tunnel is not only quickly purged of its 


| fames—save under exceptionally adverse atmospheric 


conditions—but the smoke never accumulates with such 


| density as previously, and the nauseating mildewy odour 


formerly prevalent has disappeared with the introduction 


| of the forced ventilation. 
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The general disposition of the air cones is shown in 
Figs. 1 and 2, and a sectional plan of the whole installa- 
tion is given in Fig, 3. These illustrations may be taken 
as illustrating typically the Saccardo system, the arrange- 
ments for which are substantially the same in all the 
tunnels we shall describe, with, of course, certain. minor 
modifications necessitated by local conditions, and other 
physical influences. In the St.Gothard Tunnel the false 
tunnels or cones are of 5 mm. (}in.) sheet iron, stiffened 
with angle iron ribs, and the open part below the track is 
of course, bridged over by means of stringer-beams, 49ft. 
long, on which the rails are carried, these beams being 
made as narrow as possible, in order to interfere as little 
as possible with the air which issues from between them 
at considerable velocity. Around the outside of the metal 
cone the enlarged tunnel area, or external masonry-ring, 
comprises two longitudinal sections, the southernmost of 
which, in connection with the air passage No. 2, com- 
pletely encircles the nozzle through which the trains pass, 
while the northern section in connection with air passage 
No. 2 stops short near the arch springings. Each air 
passage corresponds with a separate fan, and is built of 
ashlar masonry faced with cement mortar. In the normal 
tunnel section a roofing of 6 mm. sheet iron, 20ft. in 
length, serves to direct the column of air issuing from 
behind the cones well into the tunnel. The metallic 
shields are from Thomas Bell and Co., of Kriens, and the 
two ventilators, of the Ser centrifugal type, are by Luigi 
Rizzi, of Modena, Italy, and were put together on the 
site at Gischenen. These wheels are 16ft. Tin. diameter, 
with blades 16in. wide, and are keyed to a 74in. diameter 
shaft. The housings are built of massive concrete blocks 


| moulded to fit exactly the sides of the fan blades. 
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VENTILATION SYSTEM OF THE ST. GOTHARD TUNNEL 


for the ventilating station was the lowest end of the 
tunnel at Géschenen. On the other hand, as more fumes 
are emitted from the coal during the ascent of trains in 
the nortkern half of the tunnel—by reason of its steeper 
grading—it might have proved shorter work to drive the 
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smoke out by operating from the upper end, but the 
advantage was considered so slight as not to outweigh 
the merits of the reversed disposition, together with its 
power of working at will by aspiration whenever the 
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atmospheric conditions were unfavourable to the natural 


| draught. F 
The ventilators were put to work for the first time on | ventilators so driven was only 90 revolutions. 


Mzsch 16th, 1899. At that time the direction of the | 
tunnel current was from south to north ; but with a fan | 
speed of only 70 revolutions the direction of the current | 


was reversed southwards, its velocity being 2°80 im. per ! 


Militar. 


65 
Revolutions U) 


The air enters the centre of the fans through large 
circular holes in the walls on either side, and arrives in 
the ventilator building through a number of holes in the 
walls below the armed-cement roofing. A Pelton wheel 
is keyed to the same shaft as the two fans. It is of 800 
horse-power, when working at 130 revolutions per minute. 
Its motive power is derived from the Gotthardreuss by 
means of a dam built in the gorge at Schéllenen, and 
tapped by a pipe line 31jin. diameter, 2330ft. long, 
delivering 12,000 gallons per minute, with a head of 
292ft. Further details of this installation are given in 
Fig. 4. 

Previous to the installation of the turbine—November, 


Fig. 4. 


Road 


1901—the fans were run, as was done formerly at Pracchia, 
by a temporary steam plant consisting of an old locomo- 
tive having one pair of its driving wheels unsupported by 
the rails and connected to the ventilators through the 


Trains with even numbers proceed from Airolo to Goschenen (South to North.) 
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intermediary of two pulleys 9ft. 9in. diameter and a 
10-rope drive. The maximum regular speed of the 
The cost 
of the whole original installation, including the inventor’s 


| royalty, but omitting the locomotive, was £7200. 


An example of the results obtained with the Saccardo 
system of ventilation is given in Figs. 5, 6, and 7 by 
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graphic records prepared from a series of observations 
} 


made siinultaneously at a distance of 500m. back from 
each of the portals of the St. Gothard Tunnel. The results 
were not obtained with the maximum capacity of the 
ventilators,. but they serve as a comparison between 
natural air current and forced ventilation. The abscisse 
represent time divisions, and the ordinates the air pres- 
sures, natural and artificial, at the two opposite ends of 
the tunnel, as well as the currents—north to south and 
south to north, the first-named being above the zero, and 
the last-named being below the zero line—taken on three 
different days. 

_ The sudden drops observable from the forced air speed 
line to the natural air current line are due to the regular 
intervals allowed for repose. The conflict of currents due 
to the passage of trains in the tunnel, also shown in the 
diagrams, merits especial attention. 








Fig. 5 shows a natural air current of 2m. per second, 
south to north, when reversed into a forced draught, north 
to south—the direction normally required—with a speed 
of 1°30 m. per second. 

Fig. 6 shows a natural north-to-south current of 2 m. 
per second, augmented to 2°80 m. per second at 65 revo- 
lutions and to 4 m. with 100 revolutions. Fig. 7 shows a 
natural south-to-north current of 2 m., transformed to 
north-to-south current of 0°75 m. velocity with 65 revolu- 
tions and to 1°90 m. velocity with 100 revolutions. 

In tests made by the Adriatic Company’s staff of the 
St. Gothard installation in June, 1899, several very 
interesting facts were revealed concerning resistances to 
the air. For instance, with the roughness of the masonry 


facing stones of the St! Gothard -Tunnel, the average 
coefficient of wall friction was 0°027 as compared with 
the 0:020 in the smooth masonry-faced tunnels of the 





Apennines, while, on the other hand, the average 
coefiicient of friction on the train sides was only 0°13, or 
half of that measured in the single-track tunnels of the 
Apennines, the carriage rolling stock in both cases having 
a close similarity in constructive features and gauges. 
The velocity of the air current was reduced, as we have 
seen in the diagrams, by the passage of trains, and the 
ascertained coefficient of this reduction in the St. Gothard 
Tunnel was 0°86. The pneumatic effect of the forced air 
driving the tunnel air forward against that which enters 


| from the opposite end of the tunnel, and which is termed 


the coefficient of impingement, was, on the average, found 
to have a value of 0°69, and the proportion between the 


| total pneumatic work and the power absorbed on the 


shaft of the fan varied from 51 to 57 per cent., according 
as the fan revolved at 50 or 100 per minute. 
The total coeflicient of useful effect of the ventilation 
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depended, as is readily conceivable, upon the atmospheric 
vonditions and the direction of the natural air current. 
For example, when it was desired to head back a natural 
air current of 2 m. per second prevailing from Airolo 
—xouth—to Giéschenen—north—otherwise in a direction 
contrary to the normal working current, it required 1427 
horse-power to reverse the current to north-south at 
4m. per second with a coefficient of 0°09; whereas to 
merely aid a natural north-south air current to attain a 
velocity of from 2 m. to 4 m. per second in the same 
direction, a force of 699 horse-power sufficed with an 
eftiviency of 0°19. 

So much for the speed of the air in the tunnel. As 
previously said, the forced ventilation has immensely 
improved the breathing possibilities in the tunnel, so that 
in general an air speed of from 8m. to 4m. makes the air 
us respirable as when, in 1884, forced ventilation was not 
considered necessary ; and this is the principal criterion, 
and no amount of elaborate measurements and scientific 
study will reveal so much as to the relative purity of the 
tunnel air as may be learnt from the lungs of a platelayer 
working in the tunnel at a distance of, say, six miles from 
its southern entrance. 

When operating under adverse conditions of the air, an 
improvement in the ventilation of this tunnel is still 


INSTITUTION OF MECHANICAL 
ENGINEERS. 





HEAT TREATMENT OF STEEL. 

On Friday evening last the sixth report of the Alloys | 
Research Committee on the heat treatment of steel was 
presented to the Institution of Mechanical Engineers. 
The report, the compilation of which was begun by the 
late Sir William Roberts-Austen, has been completed by 
Professor William Gowland. It was read in abstract by 
the Secretary, and as but few members had an opportunity 
of speaking, it was decided to hold an extra meeting to 
conclude the debate on 29th inst. There are rumours 
that the discussion on that night will be animated, and 
there are not wanting those who say that some prominent 
figures in the metallurgical world are devoting the fort- 
night till the meeting re-opens to the whetting of toma- 
hawks. That remains to be seen. We propose to hold 
over our report of the discussion of Friday night till after 
the 29th, and we give now an abstract of the report. 

The sixth and final report of the Alloys Research Com- 
mittee deals with the effects that heating and cooling under 
different conditions of temperature and rapidity have upon 
the nature of steel. It should be therefore of con- 











the standards or normals with which the pieces treated 
experimentally could be compared. 

Annealing.—For the purposes of this report, annealing 
is understood to mean the raising of steel to a fairly 
elevated temperature, and allowing it to cool slowly. 
The annealing tests consisted in heating pieces of steel 
packed in lime in closed tubes for half an hour at the 
following temperatures, and allowing them to cool for 
twelve hours. The temperatures in Fahrenheit degrees 
were 1148, 1328, 1472, 1652, and 2012. Each grade of 
steel was treated at all these temperatures, and after 
treatment the test pieces were broken, the following facts 
being observed :—(1) The breaking stress; (2) the elastic 
limit; (3) the elongation; and (4) the reduction of area. 
The six diagrams opposite show graphically the results. 
The first exhibits the mechanical properties of the steel 
as received. In the second diagram the effects of heating 
to 1148 deg. Fah. are seen. It has been generally 
believed that a temperature under about 1260 deg. Fah. 
was too low to affect the mechanical properties of the 
material. This belief is rudely shaken by these ex- 
periments, for the second diagram exhibits a marked 
change, the first part of the elongat‘on curve of the 
treated steel being well above that of the untreated 
specimens. It may be observed, too, that the limit 





































































































































































































































































































possible, and this could be done with economy by always | siderable industrial importance. The text of it occupies of elasticity compared with the breaking stress is 
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utilising the natural air currents and working the fans to some eighty-four pages of the minutes ofthe proceedings. abnormally high throughout this series of barr, As the 


suit them. To do this with a maximum of efficiency a 
reversed cone, specially adapted for acting by aspiration 
only, might be employed at Géschenen, or, still better, 
and as it has already been suggested elsewhere, to install 
a plant at Airolo, with the convergent tube specially 
disposed for blowing the air towards Gischenen. 
Concerning the production of smoke, it should be 
mentioned that firing is not done in the tunnel. The 
Lucerne express locomotive is detached at Gischenen, 
but the Erstfeld pilot locomotive has then had its fire 
worked up into such condition, during its climb on the 


Alps, that it is able to continue the run through the | 


tunnel, and far down the steep incline on the southern 


slopes to past Faido, a total distance of about 18 miles, | 


without any additional fuel.. The fire doors are fitted 
with horizontal sliding registers, which are not used, but 
there is considerable manipulation of the hinged door 
itself, which, for the greater part of the time, is left 
slightly open. With the passenger locomotives there 
appears to be no fault to find from a smoke-producing 
point of view. The coal used for the fast mountain 
service is principally, if not wholly, briquettes of a special 
small size, which do not need to be broken up by the fire- 
man, For other engines coal mixed with Leinsebien is 


It is accompanied by thirty-nine plates, several of which 
contain diagrams and some excellent reproductions of the 
kind of micrographs with which we are all by now well 
acquainted. Although it would not be impossible to deal 
with a report of this size in these columns, yet the re- 
production would have to be made in fractions, and it 
would be difficult for the reader to obtain easily a general 
idea of the facts which the report has to convey. We 
have thought, therefore, that a general résumé, touching 
on all the main issues, but giving especial attention to those 
that have an immediate industrial value, may be more 
convenient to the body of our readers. We shall in this 
précis omit the details of experiments and the numerous 
tables in which the results are recorded. From a report 
of this kind the engineer must derive broad and. 
striking generalities. The facts which lead up to those 
generalities are the means to an end, and are not intrinsi- 
cally valuable.. We shall, however, reproduce -many of 


| the diagrams, as they show lucidly and rapidly the facts 


on which our generalisations are to be founded. 


The report is divided into three sections. The first 


| deals with annealing ; the second with soaking; the last 


employed. It comes usually from Saarbrucken, Westphalia, | 


and costs 38f. per ton. The average consumption per 
iile is 581b. The express train-load per locomotive — 


6 : 
3 Coupled—is 140 tons on steep grades, but up to 300 tons 


on inclings of less than 1 in 100. The engines have a 
spark arrester of circular or bird-cage pattern. 


with hardening. We take them in that order. Eight | 
grades of steel were employed;. each grade contained 
a percentage of carbon different from the others, 
but the other constituents were not voluntarily altered. 
The principal of these was manganese, which varied from | 
"16 per cent. to *25percent. The percentages of carbon | 
were as follow :—0°130; 0°180; 0°254; 0°468; 0°722 ; 
0°871; 0°947, and 1°306. Test pieces taken from these 
steels as the bar came from the makers were regarded as 


elongation and reduction of area are satisfactory, the 
framers of the report are of opinion that the annealing of 
worked bars at a temperature of about 1150 deg. Fah. 
may have some commercial significance. ; 

Diagram 3 records the effect of heating the specimen 
to 1828 deg. Fah. for half an hour and allowing to cool 
slowly. This temperature is sufficiently elevated to 
permit what are known as the Ar, changes to occur. 
Hence, as a modification has taken place in the internal 
structure of the metal, a marked variation from the 
normal is to be looked for in the mechanical properties, 
and we are therefore prepared to find a great increase in 
the elongation and reduction of area, accompanied by a 
marked reduction in the breaking stress. 

The changes produced by annealing at a temperature of 
1472 deg. Fah. is shown in the next diagram, and the report 
directs attention to the remarkable increase of strength 
and loss of elongation in the steel containing.0-72 and 
0°87 per cent. of carbon. The next steel falls again, as in 
the previous experiments, and to almost the same point, 
but the elongation of the whole series is much lower than 
in either of the preceding cases, and is, indeed, the lowest 
in the series. The next temperature selected is very 
important, because at it the whole of. the ferrite dissolves 
in the solid mother liquor to. forma solid solution of 
carbon in iron, and annealing for half an hour at this 
temperature causes nearly all the constituents of the steel 
to dissolve completely in one another. On coolingysepa- 
ration takes place, but new forms depending on the rate 
of cooling are assumed. _ It will be seen at once that the 
breaking stress is raised by this treatment, and that the 
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elongation is approximately the same as the first annealed 
steel for the first four grades, after this point the elonga- 
tion, as was to be anticipated, falls as the strength rises. 
These facts indicate that it is essential, in order to obtain 
greater strength in bars of this content of carbon, that 
they should be annealed at a temperature at which the 
carbide is thoroughly dissolved. It is, as was shown by 
a special series of experiments of which only micro- 
graphic records were taken, also of importance that the 
annealing temperature should be maintained for a 
sufficiently long time. 

The final annealing temperature was over 2000 deg. Fah., 
a temperature at which complete solution of the con- 
stituents has taken place in the steel, and it is sufficiently 
elevated—280 deg. Fah.—above the actual temperature 
of solution to permit of the solution continuing for some 
time after cooling has commenced. The diagram speaks 
for itself. The first steel is omitted ; the remainder shows 
no marked variation from the preceding set, except that 


Steele quenched at 720° C. (328°E) in Water. 








| 
| 


Stress 








bd 











— 





ee ee SO ee 
| ons eper 


Carbon per cent faccerding te Chemical Analysis) 


Steels duenched 800° C. (1472°F) in Water 























ah ages 


6 











Carbon ‘per’ cent faccording te Chemical Analysis) 


puenched from 720°C. (1,328° F) in dil, 


and Reheated to 349° C. (662° F.) 





aP24n 


i 



































0 H 12 


Carbon per cent (according to Chemical Analysis) 


the reCuction of area is for the greater part somewhat 
lower. Micregraphs of the steels show that the three 
high carbon steels have been partially “burnt” at this 
temperature. 

This concludes the annealing experiments. If we may 
draw a deduction from it for ourselves, it is that little or 
nothing is gained by carrying the annealing temperature 
above 1700 deg. Fah., and that if the percentage of carbon 
exceeds 0°7 there is considerable risk of damaging the 
inaterial. 

Soaking eaperiments.—In this series the length of 


time that the steel was maintained at the high tempera- | 
ture of the muffle was increased to twelve hours, but | 


cooling took place the same way as in the annealing 
experiments. Four diagrams exhibit the effect of this 
treetment, and it will at once be seen that the duration 
of the annealing at a definite temperature has a marked 
influence on the character of the bars. 

The first series of steels was maintained at a tempera- 
ture of 1150 deg. Fah. for twelve hours. This temperature, 





it will be remembered, is well below the Ar, point, so that 
solution has not taken place. It will be seen that the 
breaking stress is lower for the whole series than that of 
the untreated bars; it is also lower than in the bar 
annealed for half an hour at the same temperature, and 
the elastic limit is also lower in the soaked than in the 
annealed bars. On the other hand, the elongation and 
reduction of area have, as a whole, increased largely, the 
latter touching 81 per cent., the highest figure recorded 
in the report. The second series of bars was soaked 
for twelve hours at 1328 deg. Fah. This temperature 
is just above the Ar, point, and it is interesting to 
note that the strength has been reduced below that 
of the annealed bars in the three high carbon steels, 
showing that a prolonged heating has a well-marked 
effect. It may also be noted that in the other steels the 
continuance of the heating has been without result, neither 
the breaking stress nar the elongation showing great varia- 
tion, except in the last steel, containing 1°83 per cent. 
in Water. 


Steels quenched at 900°C (1,652° F) 
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TESTS OF HARDENED STEEL 


carbon, in which the elongation has been increased nearly 
fourfold. 

The next temperature is important, as it is that recom- 
inended by Mr. Stead and others for the treatment of 
steel rendered brittle by improper annealing, overheating, 
or mechanical work. Bars soaked at this temperature— 
1650 deg. Fah.—have their constituents completely dis- 
solved, and hence their structure is entirely reformed. 
If the diagram is compared with the reference diagram, 
it will be seen that the strength has been reduced on an 
average about 6} per cent., the difference being most 
marked in the high earbon specimens. At the same time, 
soaking has increased the elongation-and reduction’ of 
area by respectively some 16°5 and 11 per cent. If this 
series is compared with ‘its immediate forerunner, it will 
be observed that the breaking stress and elastic limit is 
higher all through, but the elongation is not so good. 

Comparison with the bars annealed. at’ 900 shows that 
soaking has had little or no effect on the strength, but it 
has slightly improved the elongation, The elastic limit 
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of the whole series is remarkably high in three instances, 
0°18; 0°254 and 0°468 steel exceeding by 30 per cent, 
the limit of the annealed steels. On this matter the 
report reads as follows :— 


For practical purposes this fact is of the greatest possible import. 
ance, as it lends weight to the view that, with a suitable ordinary 
carbon steel, it may be possible to produce, by annealing alone, a 
metal which will be suitable for such purposes as the construction 
of gun tubes and axles. As all manufacturers of ordnance know, 
it is difficult to obtain a uniform tensile strength and elastic !imit 
in a large gun ingot by quenching in oil and subsequent anneairi, 
The quenching is always a delicate operation on account of the size 
of the ingot under treatment, and it occasionally happens that the 
whole, or part of it, has.fallen below the temperature of the Ar, 
po before the ingot is actually immersed in the oil; the result 

eing an ingot with a low limit of elasticity. There is also a vin. 
siderable amount of danger in re-heating a gun tube during the 
process of tempering. A gun tube which has been improperly 
quenched and annealed is a considerable source of danyer, 
especially when, after the erosion of its bore by firing, a ‘‘lincr” 
isintroduced. If the origizal tube has not been properly quenched, 
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Lut the “liner” has received correct treatment, a space will 
gradually develop, during use, between the “liner” and the tube, 
owing to the low elastic limit of the latter, and this will probably ~ 
end in the fracture of both tubes, Guns with eal tubes, 

strengthened externally with wrought iron coils, have been known 
in some instances to burst* explosively. Although this last state- 
ment presents an extreme case, since wrought iron has a very low 
elastic limit, it nevertheless shows the importance of using material 
as homogeneous as possible in the construction of a piece of ordnance. 
By using annealed steels for such purposes, the possibility of obtain- 
ing a homogeneous gun would bemuchgreater than by quenching in 
oil and annealing. Of course, it’ would be necessary to. use steel 
containing rather more than 0-35 per cent. of carbon for this pur- 
pose, in order to obtain.the necessary limit of elasticity ; but, even 
then, it is highly probable that such a steel would withstand the 
effects of shock better than an ordinary oil-tempered gun steel, on 
account of its more stable condition, The necessary mechanical 
properties for the construction of ordnance have been obtained in 
soaked and slowly’cooled low carbon ‘‘ special ” steels, and the dia- 
gram certainly indicates the ibility of the use of an ordinary 
“soaked ” carbon steel for this: purpose, If similar conditions as 
regards mechanical properties can be obtained on a large scale 





“Morgan. ‘“ Hand-book of Artillery Matériel,’ page 3. 
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from annealed ordinary carbon steels, there will be the additional 
advantage Which such steels offer in their power of withstanding 
resistance to percussion. The elastic limits given in this table are 
the more remarkable, as the steels contain such small percentages 
of manganese, averaging not more than 0-2 per cent. Further, it 
js well known that imperfect quenching sets up internal strains in 

1ich are not entirely eliminated by the subsequent anneal- 


steel wl sagt tect ; 
io, owing to the variation in the density of the metal throughout 
the muss. 


In a steel which has been heated for some considerable time 
above its critical points these strains no longer exist, and the 
advantage of using such a steel, provided it satisfies the condition 
of strength, &c., is obvious, 

The necessity of obtaining 2 good tough steel with a high elastic 
limit also applies in the case of axles. he effects on the structures 
of axles when submitted to oil-quenching treatment will be 
described later under “ oil-quenching.” 

In the final set of tests the temperature selected was 
9192 deg. Fah. Here, again, the higher temperature 
appears to have effected the tensile strength of only the 
three high carbon bars, which are considerably weaker 
than those soaked at 1650 deg. Fah. The clongation 
and reduction have, as might be expected, risen consider- 
ably ; but whilst the elongation is less than in the bars 
annealed at 2000 Fah., the reduction of area is practi- 
cally the same. The most noteworthy features in this 
set are the very great elongation and reduction of area in 
the three high carbon bars. 

Hardening Experiments.—We come now to the con- 
cluding section of the report. It deals with the ex- 
periments made to cxamine the effect of suddenly 
cooling steels raised to known high temperatures 
for a short time, generally five minutes. The bars 
were quenched both in oil and in water. The results 
are given in @ series of diagrams. The first records the 
mechanical properties of specimens heated to 1328 deg. 
Fah. and plunged into water. It may be compared with 
that for the bars annealed at 1150 deg. Fah., and it will 
be noticed that the differences are practically confined to 
the 0°180 and 0-254 carbon bars. 

For the next diagram the bars were raised to 1472 deg. 
Fah., and cooled in water at 68deg. Fah. The record is 
not complete, since several of the bars broke in the clips, 
but it is seen that the strength is greater than that of the 
“normalised " bars—annealed at 1150 deg. Fah.—whilst 
there is a marked diminution in the elongation and reduc- 
tion of area. 

The next series was heated to 1650 deg. Fah., and 
quenched in water. The strength, it will be seen, is 
greatly increased in the bars containing up to 0°722 
carbon, whilst the supersaturated bars are remarkably weak. 
The 1°8 carbon specimen broke in the clips. The record 
of bars quenched from 2190 deg. Fah. in water is shown on 
the same diagram (thick line). The ductility has been en- 
tirely destroyed in all save the first three bars, and there is 
very little in the 0-180 and ‘254 bars. The extraordinary 
low strength of the three high carbon steels is to be noted. 
These specimens exhibited all the property of badly 
“burnt ” steel. It is interesting to observe that the effect 
is due to the sudden cooling, since the specimens soaked 
at this temperature were not abnormally low in tensile 
strength. 

The remaining diagrams exhibit the mechanical pro- 
perties of steels quenched in oil at 176 deg. Fah. from 
the same temperatures. The effect of this treatment is 
to increase the strength, but to a somewhat less extent 
than by cooling in water, and at the same time to raise 
the elastic limit, but to diminish somewhat the ductility. 
Reviewing the results, the reporters say :— 

It will be observed that the most suitable temperature for 
quenching steel, in order to obtain the best combined results as 
regards breaking stress, elastic limit, and elongation, is about 900 
deg. Cent. (1652 deg. Fah.), and the most suitable temperature for 
re-heating, when elongation, and consequently resistance to shock, 
is not of paramount importance, is about 350 deg. Cent. (662 deg. 
Fah.). If, however, the steel be required to withstand violent 
vercussive action, as in a gun tube, then re heating at a higher 
temperature, say 600 deg. Cent. (1112 deg. Fah.), will be found to 
be necessary, as such steel, when thermally treated in this way, 
although possessing a relatively high breaking stress and elastic 
limit, nevertheless has also a high percentage of elongation. 

With the exception of one set of steels at 1330 deg. 
Fah, all the specimens were annealed after hardening. 
The mechanical properties of this set is shown by a dia- 
gram. It may be compared with that for the “ normalised 
bars, and it will be seen that with the exception of the 
0°871 carbon steel, there is no very marked difference, 
neither do the results differ in any very marked degree 
from those obtained by water quenching. A second 
series of steels was cooled in the same way, and 
re-heated to 660 deg. Fah. Comparing these with the 
preceding diagram, it will be seen that the ultimate 
strengths of the bars have on the whole been diminished ; 
the elastic limits have not been lowered in nearly so great 
a proportion (except in the saturated steel); and that the 
elongations have been in most cases increased. 

The next series was heated to 1600 deg. Fah. in oil at 
176 deg. Fah., and re-heated to 660 deg. Fah. These 
particular temperatures were selected because they are 
commonly in use by steel makers. The results are 
regarded as the most remarkable in the whole series of 
experiments. 

On comparing the above breaking stresses with those of the last 
series of bars, it will be found that they are considerably higher 
in the present case, the maximum strength occurring in the 0-947 
bar, which has a breaking stress. of no less than 48 tons greater 
than the bar quenched at 720 deg. Cent. (1328 deg. Fah.) and 
re-heated to 350 deg. Cent. (662 deg. Fah.). It will also be noted 
that the maximum breaking stress, in this instance, does not occur 
in the 0-871 per cent. carbon bar, but in the 0-947 carbon bar 
just mentioned, 

It will be further observed that the elastic limit is, in every 
case, considerably higher in the bars quenched at 900 deg. Cent. 
(1652 deg. Fah.), but, unlike the breaking stress, it reaches its 
maximum in the 0-871, and not in the 0-947 per cent. carbon bar. 
Neither in the elongation nor in the reduction of area are 
the differences considerable. 

From the same diagram (black line) it may be deduced 
that 1800 deg. Fah. is a temperature too high for quenching 
steel in oil, if it be desired to obtain the highest combined 
breaking stress, elastic limit, and elongation. The diffi- 
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212 deg. Fah. of above 1652 deg. Fah. are well known to 
steel workers ; but the foregoing results plainly show the 
importance of quenching a steel within a narrow range of 
definite temperatures, although it may be necessary to 
employ some rough form of pyrometer-for this purpose. 

The two concluding diagrams show the changes 
wrought in the mechanical properties by quenching at 
1470 and 1650 deg. Fah., and ax sent to 1100 deg. Fah. 
Comparing the first diagram with that for steel quenched 
at 1600 deg. Fah., and re-heated, it will be seen that the. 
breaking stresses are considerably lower. The final 
diagram does not exhibit any marked differences from that 
preceding it. There is not the increased hardening 
effect. which might have been expected; the limits of 
elasticity are indeed lower, and the elongation and reduc- 
tion of area are greater. It appears, therefore, that by 
quenching steel bars at 1650 in oil, and re-heating to 
1100, a more ductile metal is obtained than by quenching 
at 1470 under the same conditions. 

The remainder of the report is devoted to an examina- 
tion of the capital series of micro-photographs of steel 
sections taken in the course of the inquiry, and to some 
notes upon stress strain diagrams. A useful set of com- 
parative tables is also given, 





MOTOR CARS IN PARIS. 
No. V.* 

In comparing the conditions under which paraffin and 
alcohol are introduced into the internal combustion 
engine, it will be noticed that there are so many points 
of resemblance between them that a carburetter devised 
for one fuel will usually be found to work equally well 
with another. In both cases the best results are obtained 





by vaporising the oil, then churning it to bring the 
vapour into thorough contact with the air, and finally re- 
heating the gas to prevent any condensation from con- 
tact of the vapour with the cold air. We do not say that 
these conditions are absolutely necessary to obtain a 
highly inflammable gas. It is possible that a means may 
be found of simplifying the vaporisation of the fuel and 
admitting it at a lower temperature—such, for instance, 
as by the use of high compressions and by systems of ignition 
giving a rapid and complete combustion of the gas. To 
this extent it would seem as if the design of the engine 
has quite as great an influence upon the economical 
utilisation of paraffin as of alcohol. For the moment 
little or nothing has been done by foreign engineers in the 
way of building light paraffin engines, and only a few 
have made any pretence of constructing motors specially 
for aleohol ; but all are giving more or less attention to 
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LONGUEMARE CARBURETTER 
carburetters capable of utilising both fuels. The car- 


buretter naturally plays a highly important part in the 
efficiency of the paraffin or alcohol engine. So long, 
however, as attention is devoted entirely tothe vaporisa- 
tion of the fuel there is a tendency to complicate the 
carburetter, which offers such a high internal resistance 
that the-engine does not get a full charge of gas. Any 
engine will run satisfactorily with paraffin or alcohol at a 
high temperature, but the power developed is usually low 
in proportion to the consumption. Investigation might, 
therefore, be profitably directed to the engine itself, in the 
hope that the fuel may be utilised to the best advantage, and 
the necessity avoided of heating the gases before admis- 
sion in the cylinder. That the characteristics of paraffin 
and alcohol differ from those of petrol is proved by the 
results obtained in engines of different types. Unfor- 
tunately, these results are not always consistent, possibly 
owing to the varied conditions under which the experi- 
ments are carried out. The similarity of the two fuels is 
further seen in the fact that they both give the highest 
efficiency in slow-running engines, which, we may remark, 
is one of the reasons why they are not meeting with 
much favour from automobile manufacturers, who object 
to the increased weight of the motors; but while paraffin 
resembles petrol to the extent that it is an explosive 
mixture, alcohol exerts partly an expansive force. The 
reasons for this were explained in a series of articles 
published in these columns a twelvemonth ago, when we 
alluded to the theories of French engineers, who held 
that the presence of water in alcohol was a valuable 
adjunct, in the sense that it allowed of the engine running 
cold with a certain expansion. From what we have said 
of the general characteristics of the. two fuels it will be 





seen that while carburetters may be devised suitable for 
both, itis certainly necessary to have engines of special 
design for each. 

In speaking of aleohol, we must clearly make a distine- 
tion between the carburetted product and 90 per cent. 
pure alcohol. It is only when carburetted with 50 per 
cent. of benzol that alcohol has any chance of competing 
with petrol or paraffin in France. In this form the price 
of the spirit is about the same as that of petrol, and is so 
much inferior to pure alcohol that even if the latter had 
any advantage in economy of consumption it would still 
be impossible to use it under present conditions. Asa 
matter of fact, the figures given in a previous article show 
such a high consumption of the 90 per cent. spirit—the 
remainder being, of course, water—that it can only be 
economically employed in countries where the product is 
cheap, and the importation of petroleum is practically 
prohibited by fiscal tariffs, or where the storage of petrol 
is attended with serious danger. In ageneral way, there- 
fore, carburetted alcohol is essentially a fuel for highly 
protected countries which can produce an abundance of 
the spirit. It has not only a higher calorific efficiency 
than pure alcohol, but it is much cheaper on account of 
the low cost of the carburant. It is true that in Germany 
the alcohol syndicate is successfully encouraging the 
employment of the pure spirit by facilitating the purchase 
of 90 per cent. alcohol at a low figure, so that consumers 
have little inducement to buy the carburetted product, 
which is not always easily procurable. These, however, 
are purely artificial conditions. If left to itself, pure 
alcohol can only be economical in countries where the 
production is very cheap, or the cost of the carburant is 
higher than that of the spirit. 

Carburetted alcohol can be burnt under the same con 
ditions as petrol or paraftin, and it is even possible to use 
it with ordinary carburetters if they are jacketed with 
the exhaust gas, and the engine is first started with petrol. 
The results, however, are not so satisfactcry as with 
special carburetters. Some makers employ a modification 
of the ordinary petrol carburetter, and a characteristic 
example is the Longuemare, of which we give an illustra- 
tion. It will be noticed that the changes effected to 
render the carburetter suitable for alcohol consist in 
jacketing the mixing chamber with the exhaust gases at 
V, in more thoroughly pulverising the spirit at Z, and in 
further heating the mixture with the radiatcrs d. From 
the float chamber A, the spirit passes up through the 
nozzle, which is regulated by the pointer L. It strikes 
the dome of the body Z of the throttling tube N, 
which varies the apertures between the spraying 
chamber and the alcohol chamber M. Then descend- 
ing on each side of the nozzle, the alcohol is still 
further pulverised during its passage through the 


side orifices, when it mixes with the air, and rises 
through the perforated disc O into the heating 


chamber R. The re-heater corsists of ribs or radiators d, 
which are kept at a high temperature by the circulation 
of the exhaust gases at e. Notwithstanding this method 
of heating, it is still found necessary to place the car- 
buretter as near to the engine as possible, and employ a 
short intake pipe, unless, of course, precautions are taken 
to keep the pipe sufficiently warm. Of carburetters 
specially designed for 50 os cent. aleohol and paraffin, 
we gave examples in our last article, from which it will 
be seen that there are a variety of combinations for 
spraying, mixing, and heating, and most of them give a 
high internal resistance, which may account for the lower 
power obtained when compared with petrol in the trials 
recently carried out. For automobile motors it is evident 
that the problem of a satisfactory alcohol carburetter is 
not so easy of solution as for stationary engines. On a 
motor car the gas must be adjusted to the varying con- 
ditions of speed and load, and it is difficult to hit upon a 
combination by which the various phases of spraying, 
mixing, and re-heating can be sufficiently controlled 
without more or less complicated devices. Ona stationary 
engine the matter is much simpler. The carburetter 
may be permanently adjusted for a certain quality and 
quantity of gas, and under these conditions it is possible 
to employ carburetters of the positive feed type, which 
have always proved the most satisfactory, alike as regards 
efficiency and economy. One of the most successful of 
these is the vaporiser of MM. Brouhot et Cie., of Vierzon 
(Cher), who secured the highest award in their class in 
the alcohol trials organised by the French Minister of 
Agriculture in 1901. The consumption of alcohol was 
the lowest obtained in any engine. We shall deal with it 
next week. 








UNDERGROUND TELEGRAPHS.—Between the years 1897 and 
1900 the Post-office engineering officials were engaged upon the 
work of laying an underground telegraph line from London to 
Birmingham. Shortly after it was completed there occurred one 
of the most serious breakdowns of the overhead system that has 
ever been known in this country, and the underground line during 
that breakdown was found of great utility, as the telegraph 
service between London and Birmingham was uninterrupted at a 
time when Live: 1 and Manchester were quite isolated from the 
metropolis, Owing to the serious inconvenience thus caused, the 
Postmaster-General was approached by several members of Parlia- 
ment and chambers of commerce and urged to extend the under- 
ground wires in other directions, and deputations which waited 
upon the department were informed that it was intended to do so. 
Effect was given to this promise last year ty the laying of an 
experimental cable between Birmingham and Warrington, and this 
cable was in use till May, 1908. Since that date. gangs of men 
have been engaged in taking out the experimental wires and 

utting in a main permanent cable between the Midlands and 

neashire. The cable, which is laid in a 3in. cast iron pipe, con- 
tains 103 wires, enclosed in a leaden sheathing ; 74 of the wires 
are.twisted in pairs, and the remainder are single wires. The 
ac of. wires may be used for telephonic purposes, but it is 

lieved that their primary use will be for high-speed telegraph 
circuits. The route from. Birmingham is vi@ Walsall, Cannock, 
Stafford, Eccleshall, Woore, and Nantwich. At the present time 
the cable has been completed to Eccleshall. It is hoped to have 
the cable completed to Warrington before the end of next March. 
At Warrington lines connecting Liverpool and Manchester can be 
tapped. During the department’s next financial year probably the 
section between Warrington and Carlisle will have attention. A 
line is also being laid north-east from Manchester to serve the 
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PETROL MOTOR RAILWAY INSPECTION 
TROLLEY, 


THE illustrations above and on page 81 represent an inspection 


trolley which has recently been constructed by the Simms | 


Manufacturing Company, Limited, Willesden-lane, Kilburn, 
for use on the Rhodesian railways. It is of standard gauge, 
and has a wheel base of 5ft. ‘The frame is of ash, securely 
jointed at the corners with steel angle plates, and steel flitch 
plates, screwed to the sides of frame, run the entire length. 
An angle iron cross stay is provided in the centre of the frame, 
which supports the brake brackets, &c. Thespring brackets, 
which are of malleable iron, are bolted to the frame sides, as 
also are two aluminium motor brackets. The wheels, which 
are 18in. diameter, are of cast steel, the forward pair running 
loose on their axles, while the rear pair are keyed to the 
drixing axle, and have set screws to secure them in position. 


The engine is a 6 horse-power Simms petrol motor, running | 


normally at 1000 revolutions per minute, but capable of being 
accelerated up to 1500 revolutions. It is fitted with the 
Simms-Bosch magneto ignition, with timing gear, automatic 
carburetter and automatic lubrication throughout. The clutch 
is of the ordinary cone type, so arranged as to be normally 
held in gear by a strong spring, but when released by the 
foot pedal the thrust is taken on a ball bearing. Slots are 
arranged in the back end of the clutch to engage in the main 
drive. Two speeds are provided, and the car can be pro- 
pelled in both directions. The speeds give 10 and 30 miles 
an hour at a motor speed of 1000 revolutions ; but as this speed 
is variable from 300 to 1500 revolutions per minute, good range 
of speed is obtained. The general arrangement of the gear 
is as follows:—The main driving shaft is connected to the 
engine by means of a flexible coupling, to allow of the move- 
ment of the springs. On the gear box end of the shaft is 
keyed a bevel pinion which engages one of two bevel wheels 
mounted on a square intermediate shaft. The car will run 
forward or backward according as one or other of these wheels 
is thrown into gear. 
spur wheels, either of which can be thrown into gear with one 
of a second pair of wheels keyed so as to be able to slide along 
the main driving axle. To the ends of this latter are fitted 
the rail wheels. The two sets of wheels for speed changing 
and reversing are operated by forked levers fitted with shoes. 
External levers are arranged which are connected up with 
hand levers situated close to the driver's seat. Two brakes 


On the same shaft are mounted two | 


are provided, a screw brake operated by a hand wheel braking 
the forward pair of wheels, and a drum brake, operated by a 
foot pedal, on the main driving shaft. The body has a floor 
space of 38 square feet, and is 7ft. 6in. long. It is fitted 
with low wind boards at either end. There is a seat to hold 
three persons at the back, and the driver’s seat in front. The 
driver’s seat is hinged at its forward end, so that it can be 
reversed, enabling the driver to face the diréction in which 
the car is travelling. For the same reason two sets of foot 
levers are supplied, and the change speed, brake wheel, and 
reverse lever are conveniently situated for either direction of 
travelling. The motor is quite accessible through an opening 
in the floor, and a portion of the floor can be lifted out for 
examining the change speed gear. A petrol and water tank, 
each of five gallons capacity, are fitted under the seat, and 
are easily replenished by unscrewing a cap. The radiator is 
attached to the front of the frame immediately under the 
body, and a circulating pump is driven by friction gear from 
the fly-wheel of the engine. The starting handle is provided 
at the front end of the car. 





CONCRETE ARCH BRIDGE WITH SPANDRIL 
RELIEVING ARCHES. 


ALTHOUGH the use of concrete for arch bridges has become 
very general in the United States, both for roads and rail- 
ways, yet in all cases so far they have had plain spandril 
walls retaining a filling of earth or gravel. A notable 
concrete arch bridge recently completed by the Illinois 
Centrak Railroad near Carbondale, and illustrated on page 83, 
has the distinctive feature of a series of transverse relieving 
arches over each arch, supporting a flat concrete floor or 

| deck, upon which is laid the ballast for the permanent way. 
| The purpose of this construction was to reduce the load upon 
| the foundations. The total weight on each pier is 7660 tons, 
including main arch, pier, spandril arches, &c. If built in 
| the usual way, the weight would have been 8850 tons, of 
| which 1600 tons would be the gravel filling between spandril 
| walls. There was thus a.saving of about 1200 tons for each 
| pier, Which represented. nearly six tons to each foundation 
ile, ‘ 
| The bridge carries a double line of rails, and has three 
| elliptical arches of 140ft. clear span, with a rise of 80ft. above 
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the springing lines. This design was adopted after severa] 
designs had been prepared and estimated, it being found 
cheaper to have long spans and few piers rather than shorter 
spans with a greater number of piers. The width over the 
faces of the arch is 50ft. 7in., and the height from the water. 
line to the base of rail is about 50ft. For the curve of the 
intrados a true ellipse was selected, having radii for the major 
and minor axes of 140ft. and 60ft., the radius at the crown 
being 167ft. The thickness of arch at the crown is 5ft., but 
this is practically increased to 7ft., since the two spandril 
arches at the crown are false arches only a few feet deep, 
Thus, for a length of 35ft. at the crown the arch is 7ft. thick, 
The ellipse of the extrados of the arch has radii of 180ft. and 
70ft. for the major and minor axes. 

The main arches have no steel reinforcement, but steel jx 
used in the transverse spandril walls and arches, and in the 
concrete floor. In the extrados of the main arch are laid 
transverse steel rails, one under each pier or wall of the 
spandril arches. Upon these rest upright posts 3ft. apart, 
es eleven longitudinal lines of steel rails. Diagonal 
rods run from the posts to the horizontal rails, and are 
embedded in the concrete of the spandril arches. The rods 
are in two parts, drawn together by sleeve nuts or clevises, 
Between the posts and between the longitudinal lines of 
horizontal rails are tie rods passing through the webs of the 
railsand secured by double nuts. All this steel framework, 
with the exception of the rods, is composed of old 69 Ib. flange 
rails, those of the longitudinal lines being spliced with their 
old fish-plates and bolts, and all having rows of lin. holes 
punched in the web, with a pitch of 3in. This was done to 
afford a complete bond with the concrete, which fills these 
holes, but it also greatly facilitated putting in the tie rods 
and connections without any accurate work on templates in 
laying out the work, as the rods could be fitted to any hole, 
There are about 150 tons of st el. 

In all concrete work on this railway expansion joints are 
provided, and in the Carbondale Bridge there are six trans 
verse expansion joints in the floor—two over each pier and one 
over each abutment—the pier joints being directly over the 
two transverse walls of the 15ft. relieving arch above the 
pier. In external view these relieving arehes over the piers 
are concealed by the end sections of the piers, which are 
carried up solid to support a recess or refuge for the perma- 
nent way men. The steel framework is continuous across 
the joints, but movement is allowed for by fitting pipe sleeves 
over the transverse tie rods, thus allowing sufficient longi- 
tudinal movement for expansion and contraction. The pipe 
sleeves are embedded in the concrete. The joints were filled 
with corrugated asbestos board, which will compress and 
expand, while the top is covered with a bed-plate having a 
groove which enters the joint, asphalt being then laid over 
the plate. 

In building the main arches, each was made in nineteen 
separate transverse blocks, with two dovetailed grooves in the 
face of each joint. The two blocks or sections at the 
haunches were first laid, then the two blocks half-way 
between the haunches and the key, then the two blocks on 
either side of the keystone, then the intermediate blocks, 
and last of all the keystone. This work was so planned as to 
keep a symmetrical and uniform loading on the centres. 
The joints between the blocks are radial, and are marked on 
the face of the arch by triangular grooves. The real joints 
are about 8ft. apart, but for the sake of appearance an inter. 
mediate groove or false joint is made at the middle of the 
end of each block, so that the arch appears to have voussoirs 
about 40ft. wide. 

The entire structure is built of Portland cement concrete, 
but economy was provided for by -_ a richer mixture in 
the arches, upper work, and pier facing, and a_ poorer 
mixture in the bodies of the piers and abutments. The 
richer mixture was composed of 1 part of cement to 24 parts 
of sand and 6 parts of broken stone or gravel. The poorer 
mixture had proportions of 1 to 4 to 8. The concrete wa» 
made fairly wet, so as to quake with very little ramming, 
and all exposed work was faced with 1jin. of mortar, laid at 
the same time as the concrete, so as. to be homogeneous 
with it. All exposed horizontal surfaces of copings, «c., 
were finished with a tramel, as in making cement footwalks. 
All concrete was mixed by machinery, the machines being 
mounted on the approach embankments at first and advanced 
with the work. For are the work a concreting train 
was used, having an engine and concrete mixer mounted on 
a platform wagon, with wagons of cement, stone, sand, &c., 
coupled to it. Plank gangways laid over the cars enabled 
the materials to be carried to the mixer in wheelbarrows. 
The mixer discharged the concrete into buckets of 1 cubic 
yard capacity, handled by derricks; where the derricks 
could not reach, the concrete was loaded into wheelbarrows 
to be deposited where required. The total quantity of 
concrete amounted to about 12,000 cubic yards. 

The bridge was designed and built under the direct super- 
vision of Mr. H. W. Parkhurst, Engineer of Bridges, with 
Mr. G. H. Scribner as contractor for concrete work. The 
work of the foundations, centering, &c., was done by the 
railway company’s bridge department. The total cost of the 
bridge was about £25,000. 








IMPROVEMENTS ON THE PARIS UNDERGROUND RaILway.—Our 
readers will remember the panic and disastrous loss of life which 
followed the serious fire on the electric trains of the Metropolitan 
Railway, Paris, some months ago, We learn that the officials of 
the Paris Metropolitan Railway have decided to abandon the use 
of power cables carrying large high-tension currents through the 
train, and have awarded a contract to the French Westinghouse 
Company for the supply of 100 complete equip ts of its electro- 
pneumatic turret type control apparatus to replace the present 
system. One of the chief features of the electro-pneumatic 
control system is that compressed air is employed instead of high- 
tension current for actuating the controllers on all motor cars, and 
that the control is effected by very low currents in wires through- 
out the train at the harmless pressure of 14 volts. 

Two New Maps,—We have received from Mr. Edward Stanford 
two interesting maps which he has just published. The first is of 
peculiar attractiveness at the present moment in consequence of 
the possibility of an outbreak of war between Russia and Japan 
over Korea, The map represents Eastern China, Japan, and 
Korea, on a scale of 110 miles to the inch. It is coloured, and the 
names of the treaty ports are underlined in red ink. The price of 
this map is 3s.in sheet, and 5s. mounted in case. The other map 
will interest all dwellers in London and suburbs. It shows to a 
scale of lin. to the mile the country round the a showing 
the area covered by the Metropolis Water Act, 1902, illustrating 
the saving clauses relating to particular supplies, and distinguish- 
ing the counties, cities, boroughs, urban and rural districts that 
form the constituent authorities. The size of the map will be 
gathered from the fact that places as far distant as Hertford in tho 
north, Redhill in the south, Pinner in the west, and Southfleet in 
the east are shown, The price of this publication in sheet is 10s., 

and mounted in case 17s, 6a, 
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RAILWAY MATTERS, 


Mr. H. S. Wainwriaut, superintendent of the locomo- 
tive and carriage works of the South-Eastern and Chatham Com- 
pany at Ashford, has been appointed a Justice of the Peace for Kast 

kent. 

Tue bridge on the extra-mural railway over the Taling- 
ho—a structure half a mile long-—has been opened to traffic. The 
bridge will be of the utmost importance in maintaining 
communication, 


THE electric tramear service of Salford, Manchester, 
was interrupted on Sunday morning, owing to a fire at the power 
station in Pendleton, Iter in the day the service was partially 
resumed by borrowing current from’ the Manchester electricity 
works. 


Two horses were killed at Dudley on Monday by 
coming in contact with a standard connected with the electric 
tramway. The horses were pulling a load uphill, and came into 
collision with the standard, from which there was apparently a 
leakage of current, ; 


Tue official figures showing the number of persons 
killed and injured in‘railway accidents in the United States during 
the last twelve months have been published. The total figures are 
554 killed and 45,997 wounded, This is an advance on the 
previous year, when the numbers were 2819 killed and 39,800 
injured, 


Mr. R, MELLsom, who has been connected for many 
years with the Superintendents’ Department of the Great Northern 
ltailway, has been appointed station master at King’s Cross in 
suecession to Mr. Thomas Smith, who has been selected for the 
wsition of Assistant Divisional Superintendent of the Great 
Northern Railway. 


APPLICATION has been made for sanction to a loan of 
(15,221, the cost of reconstructing the Dudley-road tramway 
route on the surface contact system. A loan of £1293 is also being 
upplied for to construct the Snow-hill tramways, Subject to this 
approval, a single line of rails will be constructed on a portion of 
Willenhall-road, 


Ln connection with the projected tunnel to be excavated 
through Mont Blane, it is suggested that the great water power of 
the Dora should be used to supply electrical energy for the work- 
shops, for driving air compressors, hauling plant, &c., during the 
process of tunnelling, and that afterwards it should furnish elec- 
trical energy to propel the trains, 


THE improvements made by the Pennsylvania Railroad 
Company in 1903 were the largest in the history of the company. 
The expenditures by the maintenance of way department alone 
amounted to nearly £4,000,000, and fully as much was spent by 
the chief engineér’s department. In all abont £10,000,000 has 
been spent to improve the condition of the company’s properties. 


APPROXIMATELY 5652 miles of new main lines were 
built in the United States during the year 1903. These figures do 
not inelude second track, sidings, or electric lines. Although the 
total for the year shows a falling off from that for 1902, the 
decrease, says the Railroad Gazette, is no doubt due to temporary 
suspensions in construction work by some of the largest railroad 
companies at various times during the vear. 


Durine 1903 passengers to the number of 113,058,234 
were carried by the Liverpool Corporation tramways, while the 
receipts amounted to £524,509. As compared with the previous 
year, there is an increase in passengers of 3,721,649, and in receipts 
of £17,883, Contrasting these figures with those of 1897, the last 
year of the old tramways control, and before the electric system 
was adopted, the increase is 194 per cent. in passengers and 80 per 
cent. in receipts. 


Tue Indian Government has forwarded to Mr. Brodrick 
a document embodying its views upon Mr. Robertson's report on 
Indian railways, which recommends the centralisation of the 
control of the railways, cheaper fares, quicker travelling, and the 
working of all the lines by companies. Mr. Brereton, Secretary 
of the Railway Branch of the Indian Public Works Department, is 
leaving for home on Saturday, to be present at a conference on 
the subject at the India-office. 


THE latest form of railway tie is made of leather. The 
scrap leather from shoe shops is put into a disintegrator, ground 
very fine, subjected to a refining process, and moulded. The 
tension of the moulding machine can be so regulated that ties hard 
enough to take a spike, or ties through which a spike cannot be 
driven, can be erawe'p The three great essentials in a cross 
tie are apparently found in this leather sleeper, for it is guaranteed 
to hold a spike, the fish-plate will not splinter in it, and it will not 
rot, We learn from the Jron Age that sample ties put down over 
two years ago do not show the least wear. 


THE Prussian Railway Ministry contemplates shortly 
making a series of interesting experiments, with a view to running 
express trains from Frankfiirt to Hamburg, vi4 Marburg, Cassell, Git- 
tingen, and Hanover, at the rate of 68 miles an hour. Preparations on 
this line, which is 340 miles long, have already been effected. Iron 
sleepers have been substituted for those of wood, and the under- 
lying bed has been composed of broken stone and gravel, while 
steel rails have taken the place of iron, Trial trips were recently 
made on the line, thus strengthened between Marburg and Frankfiirt, 
with ordinary engines, and a speed of 55 miles an hour was easily 
attained, According to the Berlin correspondent of the Dai/y 
Telegraph, special engines with four cylinders are being provided, 
pa will, it is anticipated, increase the velocity to 62 or 68 miles 
an hour. 


Tue electrification has now been completed of a further 
section of the London County Council’s Southern tramways— 
namély, the lines extending from the Elephant and Castle to New 
Cross and Greenwich. These embrace about ten miles of double- 
track, six miles of’ which—vié the New Kent and Old Kent-roads— 
are expected to be opened for public electrical service on Sunday 
next, and the remaining four miles—vri@ Queen’s-road and Camber- 
well—on the Sunday following. The conversion to electric traction 
of the cable line between Kennington and Streatham is about to 
be proceeded with, and also of the short connecting line between 
Kennington Park-road and the cable line and of some further 
short lengths, principally in the Southwark and Bermondsey 
districts: . On the completion of this work all the lines which 
formerly made up the undertaking of the London Tramways Com- 
pany south of the Thames will have been reconstructed for electric 
traction. 


Tue following figures represent the numbers of loco- 
motives built during the last twelve years in the U.S.A. :—1892, 
2012 ; 1893, 2011; 1894, 695; 1895, 1101; 1896, 1175; 1897, 
1251; 1898, 1875; 1899, 2473; 1900, 3153; 1901, 3384; 1902, 
4070 ; 1903, 5152. The increase last year over 1902 is the largest 
that has ever occurred in one year, and is possibly due to the fact 
that the locomotive works in the country had such a volume of 
orders placed during 1902, that they were unable to make 
immediate deliveries, and many of the orders were held over until 
1903, says the Railroad Gazette. Returns from Canada show that 
55 locomotives have been built by two firms, one of which has only 
recently begun operations. In analysing the report it is interesting 
to hote what this total of 5152 really means, by calculating the 
expenditure involved, At. an average cost per locomotive of 
£2400, the total amount ones — railroads for motive power 
would be approximately £12,400,000, 








NOTES AND MEMORANDA. 


Tue official returns of the French Customs for 1908 
show that the value of the imports was 4,648,906,000f., being an 
increase of 254,887,000f. as compared with 1902, The exports 
ene to 4,169,855,000f,, a decrease of 82,327,000f. against 


Brescia is to be supplied with electricity from a water- 
power station situated at Caffaro, 31 miles distant, near the Italian- 
Austrian frontier, According to the Electrician, five 2500 horse- 
power sets will generate three-phase current, which will be trans- 
mitted at 40,000 volts, 


Last year the tonnage of vessels entered at ports in the 
United Kingdom from foreign countries and British possessions, 
with cargoes, amounted to 39,903,017 tons, and the tonnage 
cleared to 47,399,966 tons, as compared with 37,904,313 tons 
entered, and 44,802,088 tons cleared in 1902. 


Tue deepest artesian bore put down in New South 
Wales last year was at Careunga, 4080ft. The additional artesian 
supply tapped during the year amounted to 17,000,000 gallons per 
day. Seven of the bores were directed into 96 miles of drains, and 
the area of land benefited is estimated at nearly 500,000 acres. 


THERE has been in operation for nearly six months an 
electrically operated bar mill at the Bethlen Falva Works, at 
Schwientochlowitz, Silesia. It consists of one stand of 17-7lin. 
three-high rolls, running at a speed of 60 to 110 revolutions, 
a second stand of 13-76in, running at 150 to 230 revolutions, 
and a finishing mill with seven stands of 10-24in. rolls. The billet 
is 8-23in, square, and weighs 5001b, All are driven by electric 
motors, 


Tue electric current of American central electric 
stations is generated by 12,484 dynamos, with an indicated 
capacity of 1,624,980 horse-power. 'The private stations contain 
85-4 per cent. of all dynamos, and their horse-power forms 90°6 
per cent. of the total horse-power of dynamos of every description. 
The machines in most general use, in both private and municipal 
stations, are those which generate an alternating and polyphase 
current, 


CALIFORNIAN redwood has been found exceedingly useful 
in the construction of the big pipes used for the conveyance of water 
to many of the electric power houses in the northern part of the 
State. These pipes are built up and banded. According to the 
Tron Age, they cost less than metal pipes and are more durable. 
The redwood will outlive all other woods when kept constantly 
moist. Moreover, it burns much more slowly than any other kind 
of timber used for building purposes, as it contains no inflammable 
oil or resin. 


THERE are upwards of 100,000,000 cotton spindles in 
the world, and three-fourths of all the material used by them 
comes from the cotton fields of the Southern States of North 
America ; but that section, with all its recent progress, has only 
8,000,000 spindles. The entire country has only about 22,000,000 
spindles, The United States is still shipping to Europe over 60 
per cent. of raw cotton every year. ‘‘The South” is now pro- 
ducing about 10,500,000 bales per year, with a total value of 
perhaps £110,000,000, 


Witz the imports of completed motor cars have 
increased by about two-thirds since 1902, the exports for the year 
have more than doubled. In 1902, 3747 vehicles were imported of 
a total value of £992,229, while in 1903 the total was 6133 vehicles 
of a value of £1,713,972 ; in the same period the import of parts 
increased from £110,836 to £274,466. Turning to exports of 
British-made cars the totals are :—1902, 415 vehicles, valued at 
£155,340 ; 1903, 957 vehicles, valued at £285,662; the’exports of 
parts having increased from £16,803 to £58,363. 


THe Home-office have issued an advance proof of the 
tables of fatal accidents and deaths in and about the mines and 
quarries of the United Kingdom during the year 1903. These 
tables show that there were 1032 separate fatal accidents in and 
about mines under the Coal Mines Act, an increase of 113 over the 
total of the preceding year, and that the total deaths caused by 
these accidents numbered 1067, as compared with 1024 in 1902— 
an increase of 43, At mines under the Metalliferous Mines Ac 
there were 25 separate fatal accidents, a d of four compared 
with the total of the previous year, with 25 deaths—also a decrease 
of four compared with the figures of 1902. 


THE statistics of the hematite pig iron trade for 1903 
show that the year has been much less active in business than in 
recent experience. The make of hematite pig iron and spiegel 
amounted to 1,333,900 tons, being a decrease of 48,200 tons com- 
pared with 1902. The average make per furnace per week was 
about 815 tons, against 740 tons last year. The lowest price in the 
year was 52s. 3d., and the highest 61s. 7d. Stocks increased in 
1903 by 49,604 tons, to which must be added 48,200 tons decrease 
in make, equalling 97,804, and to this figure is added the decrease 
in stocks during 1902 of 7351 tons, showing a total decrease in 
consumption, as compared with last year, of 105,155 tons. 





Tue commercial and statistical department of the 
Board of Trade has issued its annual report of emigration from 
the United Kingdom for the last year, which presents some 
interesting figures. The progress of Canada is unmistakably 
indicated. In the year 1902 the British emigrants to that 
Dominion numbered 26,293, whilst in 1903 the number had 
increased to 61,295. This growth in favour of Canada has been at 
the expense of Australia and New Zealand, the British emigrants 
to which Colonies were, in 1902 14,345, and in 1903 12,428. To 
British South Africa there has been an increase from 43,206 in 1902 
to 50,072 in 1903. The total emigration to all parts of the world 
of persons of British origin amounts to 261,365. 


A SIMPLE process has been conceived by a Mr. Maes- 
tracci for making petroleum briquettes, resembling very much 
those made of coal. The modus operandi is as follows:—To a 
gallon of petroleum are added 20 oz. of soft soap, 20 oz. of resin, 
and 40 oz. of caustic soda lye wash. This mixture is heated and 
well shaken. As soon as the mass begins to solidify, which should 
be in about 40 minutes, the progress of the operation should be 
very carefully watched. To prevent the mixture running over, a 
little soda should be poured into the vessel, shaking the whole until 
solidification is complete. When the operation is finished the 
matter is run into moulds to be made into briquettes, which are 
then placed in a stove for ten or fifteen minutes. It then only 
remains to allow them to cool. 


Tur problem of long-distance transmission of electric 
power has come down to the question of insulators for supporting 
the wires. Very rapid strides have been made in this work during 
the — year or two, until 40,000 is a common voltage, and now 
60, is being successfully applied, one such liné being in 
operation in the State of Washington, while another is being 
installed in California, in both instances bringing water power 
many miles to the consumer in the form of electricity, to be 
distributed at a low potential for electric lighting, traction 
and general power pu . The electrical experts are now look- 
ing to see the 100,000-volt curfent in practical and economical 
service before a great while, which will mean that power may be 
transtnitted from 800 to 1000 miles, Electric machinery is ready 
to furnish this voltage to the wire, and to step it down to com- 
mercial voltages at the other end, Everything, says the Jron Age, 
is in readiness but the insulator, 








MISCELLANEA, 


A Frencu motor car manufacturer has been seatenced 
to three days’ imprisonment for having the number written in chalk 
on one of his cars which was being driven by an employé. 


Lorp Ketviy will present the certificates and prizes 
at the annual prize distribution and conversazione of members 
and students, at the Northampton Institute, St. John Street-road, 
London, E.C. 


THE new first-class armoured cruiser Euryalus, com- 
missioned at Devonport on the 5th inst. for the Australian station, 
had a satisfactory trial of her engines on Tuesday, and” left 
Plymouth on Thursday for Sydney. 


THE municipal engineer of Rangoon having suggested 
that the water supply of the town be increased by sinking two 
fresh tube wells, the committee have sanctioned Rs, 12,000 for the 
purpose. The work will be started at once. 


Tue Council of the Institution of Civil Engineers have 
nominated their president, Sir William Henry White, K.C.B., 
F.R.S., to fill the place of the late Sir Frederick Bramwell, Bart., 
as one of the representatives of that institution on the Engineering 
Standards Committee. 


At the hearing of the Lambeth Water Company's 
claim, before the London Water Arbitration Court on Tuesday, 
it was suggested that the company’s new reservoirs are cracking 
and in a very unsatisfactory state. The company’s engineer 
denied the allegation, 


Tue present consumption of water in West Philadelphia 
is, as an average, 185 gallons per capita per day, and it is urged 
that if steps are not taken to reduce the unnecessary and avoid- 
abie waste of water, the consumption by 1950 will reach over 
100,000,000 gallons per day for a population of 550,000. 


Tue Prussian Minister of Finance, in introducing the 
Budget for 1904-05, referred to his visit to America last year, 
and the impression he obtained as to the causes of American 
prosperity, which pointed to the necessity of German manu- 
facturersuniting more and more, and specialising their manufactures 
as much as possible, 

A FATAL accident occurred last Friday afternoon at the 
engineering works of Messrs, John Lynn, Pallion, Sunderland. A 
number of men were engaged in a core drying stove, a square 
brick building with a roof of cast iron plates covered with clay, 
the whole being supported on girders, The roof suddenly 
collapsed, and fell on to the men beneath, one being killed and 
seven injured. 

Ox December 29th Mr. Jeremiah M. Allen, known to 
most engineers in the United States as the president of the Hart- 
ford Steam Boiler Inspection and Insurance Company, died at his 
home in Hartford, Conn. For thirty-three years he had been 
president of the company, during which time he had devoted 
himself with untiring energy to his chosen work. Mr. Allen was 
born on May 18th, 1833, in Enfield, Conn. 


Tue sudden death of the Chevalier Ferdinand Mann- 
licher from heart disease occurred on Wednesday morning. He 
was born at Mayence in 1848. By profession he was an engineer, 
employed on the Austrian Northern Railways. He became famous 
as the inventor of numerous improvements in almost every portion 
of the military rifle. The Austrian Government took him up, and 
subsequently his inventions have modified or revolutionised. the 
sinall arms of the European Continent. 


SPEAKING for the Admiralty at Glasgow, on Tuesday 
afternoon, Rear-Admiral Wilson, at the launch of the cruiser 
Roxburgh, said that cruisers of this class had done 24 knots on 
trial, and could without difficulty maintain a regular speed of 
22 knots. The Admiralty had, he said, been asked why they did not 
put larger guns than 7*5in. on cruisers. The reason was that the 
Admiralty did not deem it good to tempt cruisers to fight battle- 
ships. Cruisers should have speed rather than fighting strength. 


On the afternoon of the 19th inst., about a quarter- 

t one, a fire was discovered in the Water Main Colliery, which 
is situated about thirteen miles from Sheffield. At the time of 
the outbreak there were over six hundred miners in the workings. 
They were on the point of completing the day shift, and were 
happily all brought out of the pit without accident. The fire, 
however, was very severe, and relays of men were engaged all 
Tuesday night and part of ‘Wednesday morning before it was 
extinguished. The origin of the fire is unknown. 


Tue Birmingham correspondent of the Standard 
reports that one of the largest steel-making firms in the Midlands, 
which has hitherto been buying German steel billets, has decided 
to produce its own steel. Some time ago the firm abandoned 
the manufacture of it, and last year bought 50,000 tons of German 
material at 10s. a ton less than it could produce it for. Now it has 
had its furnaces re-lined and improved its plant with the object of 
economising production. The firm has its own ore mines and steel 
plant, and is the largest consumer of steel in the Midlands. 


A caGE accident, happily less serious than at first 
reported, occurred at the Nunnery Colliery, Sheffield, on Saturday 
morning. The day shift, consisting of 250 men, were going down 
to their work in the ordinary way, when the cage, containing seven 
men, reached the bottom with greater force than usual. All the 
men received some injury, one having his thigh broken, and another 
his leg fractured. Both men are progressing favourably at the 
Royal Hospital, where another was removed to undergo an opera- 
tion on Wednesday. The others got off witha severe shaking, and 
were taken to their homes. 


Tur Committee of the Surrey County Council charged 
with the duties under the New Motor Car Act, which came into 
operation on January Ist, have decided to recommend the Council 
not to put any speed limit, at least for the present, upon any of 
the Surrey roads, having decided to rely upon the provisions of 
Section 1 of the Act, which makes the driving of motor cars 
recklessly or negligently, or at a speed in any manner dangerous 
to the public, punishable with heavy penalties. The committee 
also decided that at present no steps would be taken to prohibit 
the driving of motor cars on any Surrey highways. 


A pespatcH has been received at the Foreign-office 
from H.M. Consul-General at Havre, in course of which it is 
remarked, in reference to the competition of German coal at that 
port, that although importations are increasing, the quantity 
imported at present is insufficient to constitute competition, 
although it may become a formidable rival in the future. The 
quantity of German coal imported into Havre in 1902 was 12,074 
tons, and of British coal 682,628 tons. The German coal imported 
into Havre in 1903, up to the end of October, was 28,000 tons. It 
is brought down the Rhine from the Westphalian mines at very 
cheap rates in lighters. 


Tue President of the Local Government Board has 
appointed a Departmental Committee to inquire and report with 
reference to any regulations that should be made as regards any 
class of vehicle, for the purpose of increasing the maximum 
weights of three and four tons, and with regard to any conditions 
as to the use and construction of the vehicles which should be 
made by any such ulations, The committee consists of the 
Right Hon. Henry Hobhouse, M.P, (chairman), Sir William 
Arrol, M.P., Mr. H. ©. Monro, C.B., Mr. H. H. Law, M. Inst. C.E., 
Mr. Geotge Deacon, M. Inst. C.E., and Mr, H. Graham Harris, 
M. Inst. C_E., with Mr. R. J. Simpson, of the Local Government 
Board, as secretary, 
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Tur ENGINEER can be had, by order, from any newsagent in town or 
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PUBLISHER'S NOTICES. 


*,.” During the rebuilding of the house, No. 33, 
Norfolk - street, ‘‘THE ENGINEER” will be 


edited and published in Temporary Offices, 
Nos. 2 and 3, Norfolk-street, to which all com- 
munications for the Editor or Publisher should 
be addressed. 





.” With this week's number is issued, as Supplements, a Two-page 
Engraving of the Austrian Battleship Evzherze Sarl; and the 
Index to Vol. XCV Ecery copy as issued by the Publisher 
‘ncludes copies of these Su plements, and subscribers ave requested 
to notify the fact should they not receive then. 





«” Tf any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
iaformation of the fact to the Publisher, with the name of the 
Agent through whom the v is obtained. Such inconvenience, 
i} suffered, can be remec iad by obtaining the paper direct from 
this office. 
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TO CORRESPONDENTS. 


4@ In order to avoid trouble and confusion we find it necessary to inform | 
correspondents that letters of inquiry addressed to the public, and intended | 


Jor insertion in this column, must in all cases be accompanied by a large 
envelope legibly divected by the writer to himself, and stamped, ia order 
that answers received by us may be forwarded to their destination. No 
notice can le taken of communications which do not comoly with these 
instructions, 

ae =—We cannot undertake to return drawings or manuscripts; we must, 
therefore, vequest correspondents to keep copies, 


REPLIES. 


N. (Loughboro’).—We do not think much of your professor as a teacher ; 
he seems to waste valuable time on metaphysical subtleties. 

W. M.—{1) We regret that we are unable to give you the address for which 
you ask. (2) Write to the Secretary, Roorkee College, India, N.W.P. 

M. B. (London).—It depends.upon where he lives; there are technical 
schools in all quarters. Try the Technical College, Leonard-strect, 
Finsbury. 

McA. (Leeds).—{1) We should be sorry to advise you; generally speaking, 
take the branch in which you have the most influcnce ; we see no reason 
why you should give up locomotive work. (2) See ‘‘ Wolff's Modern 
Locomvtive Practice,” published by the Scientific Publishing Company, 
Manchester ; it is not expensive: 








«MEETINGS NEXT WEEK. 


InsTITUTE OF MARINE EnGrxerRs.—Monday, January 25th, at 8 p.m., at 
58, Romford-road, Stratford, E. Lecture, “ Lighthouses and Fog 
Signals,” by Mr. J. Sparling. Friday, January 2th, Converrazic ne, at 
Liverpool-street Hotel. 

Tar INsrirvrTion OF MecHaNtical EN@INEERS.- 
atSp.m. Extra meeting. Discussion on paper, ‘ 
Alloys Research Committee on the. Heat Treatinent of Steel, 
Roberts-Austen, K.C.B., F.R.S. 

Society oF ArTs.—Monday, January 25th, at 8 p.m. Cantor Lectures: 
“ Oils and Fats, their Uses and Applications,” by J. Lewkowitsch, Ph.D.; 
M.A., F.L.C. Wednesday, January 27th, at 8 p.m. Ordinary meeting. 
‘*Ice-breakers and their Services,” by Arthur Gulston. 

Tramways AND Licut RarLways AssociaTioy.—Thursday, January 
28th, at 8.30 p.m., at the Society of Arts; John-street, Adel i, London, 
W.C. Paper, ‘‘The Rating of Tramways and Light Railway tag 
wkine, the Present Practice and How it might be Improved,’ r. 

. G. Bond. 

Tue Institution or Civit Enoinerrs.—Tuesday, January 26th, at 

8 p.m. Paper to be discussed, “The Sanding-up of Tidal Harbours,” 


Friday, January 29th, 
‘Sixth Report to the 
by the 
late Sir Win. C. 


\is the answer 
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theories might be left by practical men to those who 
care more for words than for the things they repre- 
sent. How far has this result been obtained? It 
to this question that will be most 
interesting to our readers. 

The Report contains much useful information, 
but it is with extreme reluctance that we feel com- 
pelled to admit that the investigation has not been 
strikingly successful. Professor Gowland seems to 
have felt this in omitting to furnish a summary cf 
the results, and most of the speakers who followed 
him in the discussion last Friday contented them- 
selves with paying well-merited tributes to the 
memory of Sir William Roberts-Austen, instead of 
taking stock of the practical advantages that have 
accrued from the work that has been done. 

Some exception has been taken to the small size 
of the test bars, and Mr. Harbord stated that a 
further series of tests on larger specimens was at one 
time contemplated. A protest might also be made 
against the practice of making only single mechanical 
tests. It does not appear that duplicate tests were 
even thought of. The absence of torsional tests, by 
which information as to shearing stresses may be 
obtained, is another source of regret. Exception can 
hardly be taken to the defective method of measur- 
ing the elastic limit, as M. Frémont’s researches on 
the subject were not published until most of the 
work, if not the whole of it, had been done. The 
main objection to the mechanical tests, however, is 
that no attention has been paid to the capacity cf 
the materials for resisting shock. The elongation and 
reduction serve as a measure for little more than the 





by Alfred Edward Carey, M. Inst. C.E. Students’ Meeting: Fri 
Januar y 29th, at 8 p.in. Lecture, ‘** Metallurgy as Applied in Engineer: 
in’, by Mr. Archibald P. Head, M. Inst. C.E. 

Tue IsstirvTion or ExvecrricaL ENnoineers: Birmincnam Loca 
Section.—Wednesday, January 27th, at 7.50 p.m., in the’ University 
(Physics Theatre), Edmund-street. Ordinary general mecting. Paper, 
‘Energy Distribution to Sub-stations,” by C. Alfred Smith. Discussion 
on “Some Uses of the Oscillograph,” by D. K. Morris and J. K. Catter- 
son-Sinith. 

Tur Institution or ELeerRicat ENGiIngers. —Thursday, January 28th, 
at 8 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, 8S.W. Ordinary general meeting. Discussions, ‘‘ The 
Edison Accumulator for Automobiles,” by W. Hibbert ; ‘On the Magnetic 
Dispersion in Induction Motors, and its Influence on the Design of these 
Machines,” by Dr. Hans Behn-Eschenburg. 

Roya Institution oF GREAT Britain.—Friday, January 29th, at 9 p.m. 
Discourse on ‘The Marshes of the Nile Delta,” by Mr. David Geo 
Hogarth, M.A. Afternoon Lectufes next week: Tuesday, January 26t 
at5p.m. Lecture No. III. on ‘‘The Development of Animals,” by Prof. 
L. C. Miall, F.R.S., Fullerian Professor of Physiology, R.1.—Thursday, 
January 28th, at 5 p.m.—Lecture No. III. on “The Flora of the Ocean,” 
by Mr. G. R. M. Murray, F.R.S.—Saturday, January 30th, at 3 p.m. 
Lecture No. Il]. on “ British Folk Song” (with vocal illustrations), by 
Mr. J. A. Fuller Maitland, M.A. 
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STEEL RESEARCH. 


Tue Sixth Report of the Alloys Research Com- 
mittee of the Institution of Mechanical Engineers 
derives a certain melancholy interest from the fact 
that it is the only posthumous paper left by the late 
Sir William Roberts-Austen. - He had only written 
an introduction even to this paper, although the 
research work had been wholly planned and in part 
carried out at the time of his death. The task of 
drawing up the results had been most ably and care+ 
fully carried out by Professor Gowland, of the Royal 
School of Mines, who is himself a member of the 
Committee. The practical work has been done by 
Mr. Merrett, Mr. Harbord, and others, and the 
arduous nature of their labours is evidenced by the 
great length of the Report, which covers eighty-four 
pages of the *‘ Proceedings” of the Institution, and 
is more than twice as long as any of the previous 
Reports. An abstract of the paper will be found 
elsewhere in this issue. 

The Report is devoted entirely to the effects of 
varying heat treatment on steels of different com- 
position, and is supplementary to the Fifth Report, 
which also dealt with steel. Eight samples of steel 
were examined, the carbon contents of which ranged 
from 0°13 to 1:3 per cent., whilst the other con- 
stituents were approximately the same in each case, 
the manganese ranging from 0:16 to 0:25 per cent. 
and the amounts of silicon, sulphur, phosphorus, 
and arsenic being of little account. - Small test bars 
of these materials were annealed for various lengths 
of time at different temperatures, others were 
quenched in water and in oil, and some experi- 
ments in tempering were also made. In all, each 
quality of steel was subjected to twenty different 
varieties of heat treatment, and the 1€0 products 
were examined by the microscope, and photographs 
of their -microstructure obtained. _ They were 
also subjected to various mechanical tests, with 
the object of obtaining the breaking load, stress- 
strain curve, limit of elasticity, elongation and re- 
duction of area in each case. It was naturally 
expected that in this way a vast amount of data 


| metal 


ductility of the steel, and it is well known that 
may roll out fairly well, even though its 
| fragility is strongly marked. The only trustworthy 


‘wiathed of measuring the fragility of steel, as was 


pointed out last Friday by M. Henri Le Chatelier, 
is M. Frémont’s device of estimating the amount of 
shock that is just sufficient to break notched bars. 
This method of testing is not referred to in the 
Report, although it is now well known. It is quite 
possible that the late Sir W. Roberts-Austen was 
not familiar with the method at the time when he 
planned the experiments, and Professor Gowland 
may not have wished to alter the scope of the 
inquiry. It is, however, surprising that any opinion 
should be expressed as to the suitability of certain 
annealed steels for the construction of gun tubes 
and axles, on the strength of experiments. which 
afford evidence only of the ductility and comparz- 
tive freedom from flaws of a single small test piece. 

For the beautiful photo-micrographs there can be 
nothing but praise, and no doubt a careful study of 
the wholeseries by skilled metallographists will help 
them in solving some of the problems with which 


they’: may be confronted. At present most engi- 
neers will find the photographs difficult to 
assimilate. 


To sum up, the Report is on the whole well 
planned, and contains a large addition to the avail- 
able data regarding the results of subjecting steel 
to heat treatment. There is internal evidence that 
a vast amount of work has been carefully and 
conscientiously done. Nevertheless, it remains in- 
complete, and is not susceptible of much direct 
application in the industries. It will be useful to 
those engaged in researches on steel, and perhaps 
will inspire further researches. It may be that 
great and useful discoveries by other workers will 
be based on something they have found in this 
Report, but engineers must still look to the future 
for such practical advice as they desire. But 
whatever the future may bring forth, it is certain 
that the engineering world owes a deep debt 
of gratitude to the public spirit of the In- 
stitution of Mechanical Engineers, which has 
provided funds for carrying out the long series 
of researches that has now come to anend. It is 
owing to the inherent difficulty of the problems to 
be solved, and not to any lack of care or foresight 
on the part of the Alloys Research Committee, or of 
brilliant ability on the part of the scientific men to 
whom they have entrusted the work, that more has 
not been done. As it is, much has been explained 
that was previously mere rule-of-thumb. It isa 
matter for keen regret that the Committee is to be 
dissolved. Their advice and direction would cer- 
tainly be appreciated in the scientific research 
which has been suggested or stimulated by their 
activity, and will certainly be continued in a dozen 
centres. Perhaps it is not yet too late to urge the 
Institution to make the Committee permanent. 
BOILER IN THE U.S. NAVY. 


THE NICLAUSSE 


Ir will be remembered that some months ago it 
was stated officially that while the guns of the 
United States battleship Maine were being fired, a 
number of tubesin the boilers were strained and caus d 





would be accumulated which would be of. direct 
and immediate value to engineers. If this should 








turn out to be the result, the effects on scientific 


issued is beyond doubt. 





to break by the concussion. That such a report was 
The available details will 
be found in our issuefor May 8th, 1903. It is none the 
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less true, however, that the report was promptly 
contradicted. So the matter rested, and nothing 
more has been heard for some time of the boilers of 
the Maine. We have now, however, lying before 
us the November number of the “ Journal” of the 
American Society of Naval Engineers, which con- 
tains a report on the performance of the Niclausse 
boilers of the United States battleship Maine, 
prepared by a Board of Naval Officers, and sent in to 
the authorities on the 29th of last October. The 
report is interesting in many ways, and goes to 
confirm the accuracy of our statement often made, 
that so long as the tubes of a water-tube boiler are 
not more than about twenty-four diameters long 
they will give no trouble. The Maine is a com- 
paratively recent addition to the United States Navy. 
Her engines are intended to indicate nearly 18,000 
horse-power. Steam is made in twenty-four 
Niclausse boilers, arranged in three groups of eight, 
with one funnel for each group. Each boiler con- 
sists of fifteen elements, each element having 
twenty-four generating tubes. These tubes are 
3-25in. outside diameter and 7ft. 3-25in.long. We 
are not told whether this is the total length of the 
tube or only its length between the header and the 
hack plate. In any case, 7ft. 3-25in. divided by 
3-25 = omitting fractions 26. If the length of 
tube in the back plate exposed to the fire be 
deducted, then the proportion will be as nearly as 
may be 24 to 1. There are 360 tubes in each 
boiler, or in all, 8640 tubes. The construction and 
principle of action of the Niclausse boiler are 
too well known to require description here. There 
are three funnels, each 9ft. 10in. in diameter and 
100ft. high, measured from the grate bars. The 
draught produced is less than we should have ex- 
pected, amounting to only ‘3in. of water. This 
seems to indicate a low temperature in the funnels. 
It is worth notice that twelve Sturtevant blowers 
have been provided to furnish forced draught. 
They do not appear to be required for power pur- 
poses; and they cannot be used for ventilating the 
stokeholds, because the hot air rising from the 
hatches is immediately taken by the fans and blown 
back into the fire-rooms. The regular engineers’ 
complement is 225 men, under the orders of one 
engineer lieut.-commander and two lieutenants. 
There are four warrant machinists. The voyage 
for the purposes of the report divided itself into two 
parts. The first was a run from Newport News, 
Virginia, to Culebra, and it occupied 78°37 hours at 
an average speed of 15:1 knots. The second part 
was the run back from Culebra to Newport News; 
it occupied 76:3 hours at an average speed of 15:9 
knots. It is quite unnecessary to follow the report 
into details which are of narrow interest. 

The Board state emphatically that “ the boilers 
gave no trouble at all.” On the other hand, some 
trouble was given to the boilers. It seems that 
none of the firemen had had any experience with 
water-tube boilers. Speaking of one section of the 
run of 52 hours’ duration, the report says: ‘‘ Since 
the coal burned per square foot of grate did not 
exceed, with all the boilers in use, 18°72lb., the 
principal trouble in keeping steam must have been 
the inexperience of the firemen.” We quote here 
one passage from the report, because it is eminently 
suggestive :—“ The need of a responsible head to 
direct operations in the fire-rooms was _ plainly 
apparent. There should be a chief water tender for 
each fire-room watch, in addition to the regular 
water tenders, with a well-defined system of firing, 
and with the ability to see that his system is 
rigorously carried out. The multiplicity of units— 
apparently necessary with water-tube boilers— 
makes systematic firing absolutely essential. The 
old system of firing will not accomplish the necessary 
result of making each unit do its proper share of 
the work. It is necessary for the Navy to have skilled 
firemen for water-tube boilers, because so few of 
these boilers are used in the merchant service that 
our supply of trained men from that source will 
always be limited.” 

It seems to be obvious that, however well a 
boiler may work, it will need repairs and renewals, 
and facility for repairs has always appeared to us to 
be a matter of vital importance, particularly in a 
warship. Leaving on one side the merits and 
demerits of the Niclausse boiler as a steam generator, 
it certainly possesses in the highest degree the quality 
of easy repair. It will be remembered that the tubes 
are, so to speak, simply “ stuck into holes.” A tube 
can easily be taken out in a few minutes, unless it 
is too badly blistered or injured to pass through the 
aperture in the header. In that case it is cut across 
by a special tool, and dropped down into the furnace ; 
any tubes in its way can be taken out and replaced 
with small trouble or delay, because there are no 
joints to be packed. The average time required on 
board the Maine to take out a tube and replace it is 
fifteen minutes, 

The final conclusion of the Board is that the 





boilers of the Maine worked well throughout the 
trial. “They accepted without damage the treat- 
ment that boilers of any kind usually receive in 
service on board ship. At times the feed-water was 
brackish and oily, and at all times the boilers were 
fired by men of little experience with steam genera- 
tors of this type.” The last sentence is more 
important than appears at first sight. More is 
involved in good firing than the making of plenty 
of steam. It was found after the ship had returned 
to Newport News that nearly all the tubes in the 
lower rows were bent. But none were bent enough 
to require renewal. This trifling bending is at- 
tributed to the contraction of the crown part of the 
tube when the fire door is opened, and the Board 
are of opinion that with a fixed rate of combustion 
a given amount of bend will be set up, which will 
not subsequently increase. The remedy appears 
to us to lie in heating the air before it gets into the 
furnace. In a word, the boilers should be How- 
denised. 

It will be seen that the boilers were not forced. 
They made throughout the trial steam for about 
11,000 indicated horse-power, including auxiliaries. 
It remains, of course, to be seen how the Maine 
will perform when she is pressed. So far as the 
trial has gone, it is eminently satisfactory ; and we 
see no reason to doubt that a great deal more steam 
might have been obtained without injury to the 
boilers, provided the firing was properly carried out, 
and due precautions were taken to keep cold air 
away from the tubes. It is worth considering 
whether or nota fire-brick arch might be used with 
advantage to this end. In locomotives the arch is 
of much service, not only as a smoke preventer, but 
because it keeps cold air off the tube ends, and so 
prevents leakage. 
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COMPULSORY ARBITRATION. 


EvERYONE who gave any attention to the terms 
of the Australian “Compulsory Arbitration” Act felt 
certain that it would break down sooner or later; 
the only question was, How soon? From a _ report 
which appeared in the daily papers on Tuesday, 
January 19th, it appears that the Newcastle (N.S.W.) 
Coalminers’ Federation, consisting of a group of local 
trade unions, applied to the Court for a_ readjust- 
ment of the hewing rate. To the applicants’ chagrin the 
rate was reduced, after an exhaustive hearing, which 
involved the examination of the employers’ books. The 
men at two mines at Teralla, consisting of one union, 
have therefore gone on strike, despite the earnest advice 
of their own officials. The strikers are theoretically 
liable to a fine or imprisonment for defiance of the 
decision of the Court; but it is impossible to enforce a 
fine, because the union is moneyless. As if to make the 
position more Quixotic, the reply of the strikers to the 
threat of imprisonment is that there are not sufficient 
gaols to hold them all. In treating of this state of affairs, 
the Sydney correspondent of a London daily paper said: 
“Though there has been no collapse, yet it is undeniable 
that the system has received a staggering blow. If one 
comparatively small union is able to defy the Court, others 
can, and consequently will.”- Yes, and masters, too! If 
ever there was a favourable illustration of the maxim that 
“one man may lead a horse to the water, but ten cannot 
make him drink,” it is afforded by this extraordinary form 
of legislation. How is an award against masters or men 
to be enforeed? The masters can always shut down 
their works or dismiss the men; the men can refuse to 
work. So far as we know, the above is the first account 
which has come to hand with regard to the working of a 
conciliation Act in Australia; in New Zealand, however, 
a measure of this nature has been in force for some 
time, with the most extraordinary results. The following 
examples appeared in the Times of May 5th, 1908 :— 
“Tn one industry a firm found that since the award was 
made they had had to dispense with six hands who were 
unable to earn the minimum wage of £2 8s. per week. 
Before the award the men received 35s. to 36s. a week, 
which the employers considered sufficient for the class of 
work performed. The employers were willing to retain 
four or five of these hands provided they obtained a 
permit to work for a lower wage than that prescribed by 
the Court. The Secretary of the Union was applied to, 
but he refused to grant permits to enable the men to 
work at the wages . . named. In another industry 
it was found that the wages of boys as fixed by an award 
resulted in loss to the employer. The minimum wage for 
alad up to sixteen years of age was fixed at 10s, per 
week, with an increase of 5s. per week for each year 
above that age. The trade being a skilled one, the 
employers considered that 10s. a week was too much pay 
for a beginner, who, during his first year, was really not 
worth more than 5s. or 6s.a week. One firm in this 
industry had in their employ a very small lad, who had 
been with them nine months and was getting 6s. a week. 
When this award was made, owing to his age, his wage 
had to be increased to £1 a week. The firm could not 
continue to pay him the increase, and after a few weeks 
he was discharged.” It is hoped that a few examples of 
this kind may quench any desire for compulsory arbitra- 
tion in this country. 








GEORGE FRANCIS TRAIN. 


Tux death is announced of a very remarkable man, 
George Francis Train, He introduced into this country the 
tramway system, and although the organised opposition of 





the omnibus proprietors and the very imperfect construction 
of his tramways brought about his defeat, the tramway came 
to London and other cities, and has remained to vindicata 
the soundness of his opinions. But his life was not wholly 
spent in poranpomrn. | tramways. He is said to have made 
large fortunes several times over, always losing his money jn 
wild speculations, and then making it again, either by luck 
or good judgment. It is by no means generally remembered 
that with George Francis Train originated the Union Pacific 
Railway, which was opened five years after he had turned the 
first sod at Omaha, in Nebraska, on December 2nd, 1863. He 
was born in Boston, Mass., in 1829, the son of Oliver Train 
a rich merchant. His father, mother, and three sisters died 
of yellow fever in New Orleans, and he was brought up by , 
grandmother, After various vicissitudes he found himself at 
21 a partner in the shipbroking firm of Enoch Train and (o,, 
Boston, and in receipt of £2000 a year. His first publie 
work of importance was the starting of a clipper sailing fleet 
between Liverpool and California. He came to England in 
1858, and commenced a financial career, which has been 
very aptly called ‘‘ meteoric.”’ 
He died in penury at a cheap lodging-house in New York, 





DOCKYARD NOTES. 


WE learn that the majority of naval officers who have 
inspected the Swiftsure and Triumph—ex Libertad and Consti- 
tucion—have expressed themselves as agreeably surprised at 
the ‘‘ roominess ’’ of these ships. On account of their simali 
displacement the expectation was that they would be 
cramped for space, and it has been a pleasant surprise tw 
find that they are quite the reverse. This spells good design. 
Who designed them is not quite clear. Mr. Watts is usually 
held responsible, but no authoritative statement to the effect 
has as yet been forthcoming. The ships are longer than the 
Majestic or London class by some 30ft., and of only 2ft. less 
beam. It is interesting to record the favourable ‘ harbour 
impression *’ that they have created, as this means that 
whatever the ultimate verdict may be, it will be a fair one, 
and untainted with prejudice, an important matter, since the 
issue involved is very great. 


To sum up, it is usually held now that 11,000 tons odd 
will be much more vulnerable to torpedoes and the knock-out 
blow than 15,000 tons ; but for the rest it is thought that wi 
have not made a bad bargain. Scepticism is expressed as to 
what sort of sea boats the Triumph and Swiftsure will be; 
but the usual naval verdict runs to the effect that ‘ it isn't 
likely that they'll be any worse than the Duncan class in this 
respect, while they are quite as well armoured, better armed, 
and of better speed.”’ 


WE recently saw these ships discussed in a German con- 
temporary, which decided unfavourably on them as ‘: too 
small for their armament.’’ In view of what German ships 
carry this way, this isa case of the pot calling the kettle 
black with a vengeance. 


Tue Ruperra collision is not yet dead in naval circles. The 
accident happened last manceuvres, so it is ancient history in 
a way, but naval opinion is still at red‘heat about it. It is 
alleged that a merchant ship’s duty to keep clear of 
men-of-war in station was ignored. What is really needed is 
some very clear law on the point. 





AUSTRALIAN NOTES. 


WITH regard to the tenders that were recently invited by the 
Railway Commissioners for the additional machinery required for 
the power-house in connection with the Sydney tramways, it has 
been decided to accept that of Messrs. James Howden and (,, 
Glasgow, out of forty-one tenders submitted. The successful 
tender provides for the installation of a steam turbine plant, manu- 
factured by Messrs. C. A. Parsons and Co., Limited, Newcastle- 
on-Tyne. The boilers are of the Babcock and Wilcox type, with 
automatic stokers. 

The cost of the additional plant will be about £48,000, 

Owing to the splendid season that is now being experienced in 
New South Wales, the caterpillars have appeared in some parts of 
the country districts in such quantities as to cause serious trouble 
rs the a. On ered Oy thie recently the train on the (in- 

ai branch was stop) y this pest, the sanding apparatus not 
bel sufficient to stop the wheels rxidding, and as a ft resource 
the driver tied ing to the cow-catcher to clear the rails, when 
he was able to get through with difficulty. 

In consequence of the state of the iron trades in Sydney, the 
Employers’ Association invited representatives from the allied 
unions to meet in conference to discuss certain subjects they pro- 
posed to bring up for consideration. Among these was a proposal 
for the removal of the restrictions regarding employment of ap- 
prentices, an all round reduction of 10 per cent. in the union 
minimum rates of pay, re-arrangement of the overtime rates, and, 
where day and night shifts were employed, no additional rates to 
be demanded. 

Although the proceedings were not open to the Press, it is 
understood that the employés would stoutly resist any attempt to 
alter existing conditions. In commenting on the depression in 
trade and the difficulties in the rulings of the unions, the chair- 
man of the conference stated that the employers had failed to 
compete with importations, ard the solution of the difficulty was 
in an all-round reduction of 10 per cent. in wages. In the past 
three years £60,000 worth of marine engines and boilers had been 
imported to the State—work that could have been produced 
locally ; if land engines were taken into account, the figures would 
probably reach £130,000. 

Local operations in marine engines would not amount in value to 
more than £21,000. 

In place of 1500 or 1600 men who should be employed at Mort's 
Dock Engineering Works, Sydney, there was only between 700 and 
800 men, while there were not 260 men engaged upon new work. 

In the course of the debate it was pointed out that, owing to 
the limitation of apprentices among ironmoulders to one in four 
journeymen, the moulders would soon become extinct, and it was 
admitted by the ironmoulders’ delegate that the journeymen had 
not increased for the past fifteen years, 








AMERICAN manufacturers of agricultural machinery 
are planning to curtail their production for the trade of 1904, says 
the Jron Age. They give as their reason the unsettled condition 
of the market on their raw materials, especially steel. Some of 
their material was contracted for months ago at high prices. 
Their steel has not dropped, but they ex it to be lower before 
the time comes for martotiog their machines, Estimates put the 
ourtailment of agricultural machinery production at nearly, if not 
quite, 25 per cent, 
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COMPOUND GOODS LOCOMOTIVE, SAXONY 
STATE RAILWAYS. 
No. 1. 


THE locomotive illustrated on page 90 is the outcome of a 
more than ordinary effort to improve the locomotive along 
lines Which have already been admitted as practical in 
the wide field open for the improvement of this engine. 
Its most interesting feature is the ‘‘ Klien "’ superheater, but 
here combined with compound cylinders, and the fitting 
the trailing wheels with a peculiar radiating arrange- 
inent, so contrived that the driving wheels may easily 
uccommodate themselves to short radius curves, while 
permitting the long side rods to remain parallel with the 
main frames. The practicability of pivoting the coupled 
axles has been proved by a three years’ trial of the system as 
upplied to eight coupled engines for narrow gauge mineral 
railways in Transylvania, where the minimum curves are of 
325ft. radius, the locomotives so constructed still having, as 
we learnt recently, their original pivots and crank-pin bushes 
ull in excellent condition. 

This locomotive is notable as being the first of large power 
to which the system has been applied, its tractive effort being 
about 103 tons, which is the full limit allowable for European 
railways operated under German conventions, the exceptions 


Lever for — 
Smoke- Box 
Deflector 


Covers 
Clamping 


: *<Section at Superheater. 
Tae Excuuncr™ 


THE ENGINEER 


and smoke or incandescent without flame. 








heat. 


the London Exhibition of 1862, and the last of them was 
| used up in shunting work at Lille only a very few years since. 
A more generally correct. designation for heat-saving appa- 
| ratus in the smoke-box would undoubtedly be that of 
‘* economisers.’’ 
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LOCOMOTIVE WITH SUPERHEATER—PART. CROSS SECTION 


thereto being only rare cases where bank engines are always | 
employed, and by which the conditions of safety affecting 
vehicle couplings are, of course, modified. 

Two such experimental engines were put to work about 
three months ago—one with a serpentine superheater in the | 
smoke-box, and the other minus this appendage—so that a | 
very fair here rm of the working of the two engines will | 
be contributed to our knowledge on this still debatable point. 

Differing from a well-known system of superheater for loco- 
motive boilers, and from yet others of which no description 
has ever been published, although already effecting an 
economy, it is claimed, of 13 per cent., the superheater of the 
Saxon locomotive does not depend for its economy in working 
upon heat abstracted from the fire-box—either by inside or 
outside flues—and with a consequent loss of a certain propor- 
tion of fire-box and tube heating surfaces, but is, on the con- 
trary, a true economiser, absorbing as much as it is able to 
do of spent gases only. It has been argued that, without the 
localised reheating of the steam before entering the cylinders, 
an equal economy in thermal units could be effected by pro- 
longing the tubes up to a length of, say, 19ft. or 20ft. It is, 
however, just this increase of weight entailed by a long 
boiler that renders such an extension impracticable in a 
country where the maximum weight allowed per axle is below 
16 tons, Otherwise, a long boiler always signifies a large 
reservoir of latent power in the form of hot water, ready vw 





engines economisers are becoming more and more a promising 
means of increasing boiler efficiency. 

In the locomotive under notice the serpentines are of 
6 mm. Mannesman steel, and they raise the temperatire in 
the low-pressure cylinder to 40 deg. Celsius—for the super- 
heated steam does not enter the high-pressure cylinder at all, 
but only the low-pressure, the reheating taking place between 
the twocylinders. The details are visible to some extent in the 
end view, but they need some explanation, as everything 
is not shown therein. 

From the main steam pipe and the elbow A, steam passes 
direct to the high-pressure valve chest, and exhausts from 
the high-pressure cylinder into the receiver pipe B, which 
continues around the left-hand—advancing—side of the 
smoke-box and near the top of which a breeches pipe divides 
the course of the steam, one part passing by the transverse 
pipe C into the collector D, and the other entering direct the 
left-hand collector. From these two longitudinal pipes the 
steam passes down through the battery of superheating coils 
screwed into the top side of the collecting pipes and into the 
sides of the corresponding distribution pipes E at the bottom 
of the smoke-box, these latter being connected there by a 
transverse pipe EF’, near to the left extremity of which a 
vertical pipe, with large conical mouth G, descends to the 
low-pressure valve chest, At the front ond of the smoke-box 
—~not shown in the cross section—the six last bends of the 


be converted into steam, even without counting the added 
heating surface of lengthened tubes, the relative efficiency.of 
which at fire-box and smoke-box extremities will depend upon 
the size of the tubes, the conductivity of their metal, the 
nature of the coal, and the state of the fire, whether flame 


In the Saxon engine the superheater is placed in the 
smoke-box, where it takes up an appreciable quantity of the 
heat passing through on its way to the chimney. But the 
loss through the chimney must still remain important, and 
it was to employ this heat before its escape into the 
atmosphere that Jules Petiet, of the Chemin de fer du Nord, 
forty-one years ago, passed the smoke-box gases backwards 
through a tubular steam reservoir, very much resembling 
externally that of the Saxon locomotive, so that the steam 
and the products of combustion were discharged in the 
rear of the locomotive, just as in a return-flue boiler. The 
system was at that time simply termed ‘ steam drying,”’ or 
what we should now call moderate superheating from waste 
Such locomotives as we mention were exhibited in 


With the ever-increasing size of locomotive 





superheater, in the top rows, almost meet from either side of 
the box. All the main steam pipes are at the back of the 
box, and all steam pipes and reheating coils leave the fire 
tubes unobstructed for sweeping. 

No copper is used excepting for small pipes unconnected 
with the superheater. The main steam pipes are steel 
castings and the receiver pipe is of steel. The various 
inside diameters of pipes are: Steam pipe, 54in.} elbow, 
5gin.; receiver, 6Zin.; superheater collectors and distributors, 
5hin.; serpentines, 1}in.; superheat steam pipe to low- 
pressure cylinder, 6$in.; blast, 8gin.; nozzle, 6in. When 
the engine is not working steam leaks through a fine tube 
from the main steam reservoir into the breeches pipe and 
thence, of course, to the superheating coils. 

Nothing special appears to be employed for the valves with 
this use of superheat steam. The slide valves with Allan 
steam-ports, and relieved according to the Fester (Chemnitz) 
—system, are of crucible cast iron, as are all the valves of 
Saxon locomotives—bronze having been abandoned some time 
ago because of its softness. The steam-ports in the valves are 
sin. wide, the r-aximum valve travel for the high-pressure is 
4}tin., and for the low-pressure 4}jin. The lap is1}in., the 
clearance to exhaust is jin. for the high-pressure and nil, or 
line-and-line, for the low-pressure. The stuffing-boxes ar 
fitted with the glands of the Metallic Packing Company, 
of Philadelphia. The pistons are steel castings, with 
cast iron segments, and the piston-rods are of one piece with 
the guide extensions through the front covers. The front 
cover of the low-pressure cylinder is clipped in place by a 
wrought iron ring bolted to the cylinder, and the back cover 
is cast solid. The valve gear is Walschaert’s, but combined 
with a part of the Joy motion for, as will be seen from the 
plan section to be given later, the great outstanding length 
of coupling pins, necessitated by the special combination of 
crank pins for inside frames and cranks for outside frames, 
prohibited the employment of the usual crank-rod drive for 
the Walschaert’s valve gear, motion being obtained instead 
from the main connecting-rod in connection with the Joy 
fixed link on the motion-plate. Box ends are used for the 
whole of the rods, and with oil cups worked in their webs. 

Of the economies resulting from the use of superheated 
steam we cannot at present give data. There is on the side 
of water a saving of 10 per cent., which means less work on 
the boiler and less dead weight to haul up long inclines, of 
which many are of 1 in 40. 

The engine proper is a two-cylinder compound. It works 
as a single-expansion locomotive whenever the cut-off exceeds 
80 per cent. This is effected automatically by means of a 
live-steam pipe from the boiler to the low-pressure valve 
chest in connection with a four-way cock operated from the 
weigh-bar shaft. Ordinarily, without an intercepting valve 
in the receiver, the live steam introduced therein would set 
up back pressure against the high-pressure piston. The ise 
of such an intercepting valve, always objectionable, is avoided 
here by the Lindner system of introducing live steam on both 
sides of the high-pressure piston, and so counteracting by this 
equalisation of efforts the back pressure in the receiver. To 
do this there are two fine slits in the high-pressure valve 
made in the flanges below its exhaust cavity, so that when the 
high-pressure valve is closed these slits stand over the steam- 
ports in such way that live steam, arriving under the valve 
from the receiver passes at once to both sides of the high- 
pressure piston, until the working cut-off has been reduced. 
The locomotive is handled just like a single-expansion engine, 
and the device appears to be found practicable enough, since 
very many engines have been so fitted. However, in the 
newest patterns, as applied to 350 engines, including this 
locomotive, the end of the low-pressure slide-valve spindle 
extension in front is made to act asa very small steam slide 
valve only admitting steam to the low-pressure valve chest 
when the slide valve is at full travel, say, 80 per cent., as in 
starting a train. The slits or ports in the high-pressure 
valve remain necessary as before described, but the four-way 
cock is now in the newer pattern made to connect with the 
aforesaid sliding valve. This is explained by the longitudinal 
section. The starting valve connects with three live-steam 
pipes, one from the boiler, one to the middle length of the 
low-pressure cylinder, and one to the mid-length of the high- 
pressure cylinder on the inner side of each casting, as will be 
seen from the plan section of the locomotive. The effect 
accomplished by this introduction of auxiliary steam is that 
in certain crank positions when the low-pressure cylinder is 
about tc make the start—the high-pressure valve being 
closed—steam enters at the middle of the high-pressure 
cylinder and drives the high-pressure piston, although its 
steam-ports have already been closed, and then at the opposite 
end of the cylinder it escapes through a slit in the high-pressure 
valve flange, thence into the exhaust cavity onwards to the 
receiver, and subsequently to the low-pressure cylinder, until 
the high-pressure valve in turn uncovers the exhaust passage 
in the usual manner —at which moment the high-pressure 
piston will have terminated its stroke. The engine is thus 
started promptly in spite of the unfavourable valve positions. 
One advantage of the other auxiliary steam pipe connecting 
to the middle of the low-pressure cylinder is that when the 
special starting valve has opened it to the receiver all acci- 
dental leakage of steam occurring on the high-pressure side 
passes by the receiver direct into the low-pressure cylinder, 
the steam-ports of which are closed, and so it is utilised in 
driving the low-pressure piston, although its valves are shut and 
the piston is nearing the end of its stroke.’ Further drawings 
and particulars of this engine will be given in an early issue. 
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24-INCH HIGH-SPEED LATHE. 


In our review of the progress of mechanical engineering in 
1903 we mentioned the fact that a lathe for high-speed steel, 
intended to remove one ton of metal per hour, was under 
construction by the Tangye Tool and Electric Company, 
Limited, of Birmingham. This machine has now been com- 
pleted and tested with very remarkable results. The lathe 
itself is illustrated above: It has an all-gear head, only one 
helt pulley being employed. This pulley takes a belt 10in. 
wide. It is 27in. diameter, and the total purchase of 
gearing is 128 tol. These figures are enough to prepare the 
reader to hear that at one time certainly 65 brake horse- 
power was being consumed by the machine. It was driven 
electrically, and though the fuses blew before the maximum 
power could be recorded, there is little doubt that quite 


have thought that our readers would be 
are like, and we have, therefore, 
had an engraving prepared, showing several pieces of the 
exact size of the originals. These are lettered, and their 
dimensions and other particulars will be found in the follow- 
ing table : 


vet recorded, we 
interested to see what they 


Feed per 
revolution of 
of work 


In. 


Cutting speed. 
Feet 
per min. 


Test Depth of cut 

















TURNINGS FROM 24-INCH LATHE—NATURAL SIZE 


65 horse-power was being given to the belt pulley. As 
avery striking illustration of the great resistance offered to 
heavy cuts, we reproduce to life size a picture of the end of a 
tool, 1fin. square, which was broken off at the rest, beyond 
which it overhung not more than 2in. An inspection of the 
steel shows that it is without flaw at the fracture. -We 
would particularly direct attention to the fact that a belt 
feed is employed. We have consistently advocated this use, 
and we are gratified to learn that it has given not the slightest 
trouble in a lathe of this great size. 


As probably the cuts taken _by_this machine are the largest | 


LAUNCH OF H.M.S. ROXBURGH. 


THE London and Glasgow Engineering and Shipbuilding 
Company, Limited, Govan, launched ‘on the 19th inst. H.M.S. 
Roxburgh, the third of three ‘‘ County ’’ cruisers entrusted to 
them by thé Admiralty for construction within recent years. 
But for some delay in connection with her ‘boilers, the Rox- 


| burgh would have been sent off the stocks ere the close of the 


year, but this has not causéd loss of time in the general 
progress with the vesse® tonstruction. 


The new vessel is of the improved type of ‘‘ County ’’ elass, 











and similar to H.M.S. Devonshire, now building at Chatham 
Dockyard. The following are the general dimensions : 

Length between perpendiculars, 450ft.; breadth moulded 
68ft. 6in.; depth moulded to upper deck, 36ft. 6in.; load draught, 
mean, 24ft. 9in.; displacement at load draught, 10,7¢0 tons ; 
indicated horse-power, 21,000; speed, 22} knots. In general 
construction the Roxburgh follows closely on the lines of the 
Monmouth and the Cumberland recently built and com 
pleted by the London and Glasgow Company, and, of course, 
in the main structural features and arrangements she con 
forms to usual practice in warships of her class. The armour 
belting, which is 6in. thick, and of specially hardened steel, 
extends from the lower to the main deck for a distance of 
about 250ft. amidships, in the way of machinery spaces and 
magazines. At the forward end the armour is reduced in 
thickness to 44in., and extends for about 50ft., and thence to 
the stem; the sides are protected by nickel steel plates 2in. 
thick, the bottom edges of which are carried down forward in 
line with the protective turtle-back deck, giving additional 
stiffening for ramming purposes. At the after end of the 
main armour belt a transverse armour bulkhead is carried 
across the ship, between the lower and main decks, connect 
ing the ends of the belt armour. The main deck over the 
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armoured citadel is specially strengthened, having two 
thicknesses of plating.) {The armament will be similar to 
what has been described in connection with other vessels of 
this class. 

The machinery, which is being supplied by the builders, 
consists of two sets of triple-expansion engines, each set 
arranged in pairs, having the cranks of each pair directly 
opposite to each other and the cranks of the ‘forward pair 
placed at right angles to those of the aft pair. The diameters 
of the cylinders and the order of their positions from forward 
are : — Low-pressure, 734in.; high-pressure, 41}in.; inter- 
mediate pressure, 654in., all having a stroke of 42in. All the 
cylinders are fitted with steam jackets. The liners of the 
high-pressure and intermediate-pressure cylinders are of 
forged steel ; those for the low-pressure cylinders are of ¢ast 
iron. There are four large condensers, which serve-for the 
main and auxiliary engines; Each of the condensers-i- fitted 
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with sluice valves on the inlet and outlet of the. circulating | 
water, and also on the exhaust branches, so that-any con- 
denser may be repaired while the boilers are at work. There 
are four boiler-rooms,’ and a combined installation of water- | 
tube and-cylindrical boilers is fitted. The latter are placed 
in the aft boiler-room, and will be worked on the closed ash- | 
pit system of forced draught, the doors and fittings for which 
have beeri made by Messrs. James Howden and Co., Glasgow. 
ln the other three boiler-rooms are Diirr water-tube boilers, 


RAILWAY WEIGHBRIDGES. 


THE gradual introduction on our railways of rolling stock 
of larger carrying capacity, dimensions, and weight, has 
necessitated the production of weighbridges of latger sizes 
than have hitherto been employed. Among the first of our 
weighbridge makers, Messrs. Henry Pooley and Son, Limited, 
of Birmingham, have recently brought out two large weigh- 
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having a working pressure of 2201]b. per square inch. These 
boilers are arranged to work under a modified system of 
forced draught, for which purpose there are four fans in each 
boiler-room. The Diirr boilers were made’ by the Fairfield 
Company, who are sole manufacturing agents for these boilers 
in this country. 


MOTOR CAR TAIL LAMP. 


THE accompanying illustration represents a new ferm of 
tail lamp for motor cars, in which the lamp performs the 
double duty of showing a red light behind and of illuminat- 
ing the number plate. This illumination is brought about 
in an ingenious and efficient manner in the following way: 
Attached to the side of the lamp proper, and, in fact, forming 
part of it, is an extension which carries the number plate. 
The number plate itself is formed of thin sheet metal out of 
which the letters and numbers are punched. The plate 
forms the cover of a hinged box, at the back of which is 
clipped in a vertical position a sheet of white opal glass 
The box is tapered in form, being widest where it joins the 
lamp and decreasing almost to a point at the other end. 
The side of the box next the lamp is formed of a glass 














TAIL LAMP 


window, which can be removed for cleaning purposes. The 

lamp is provided with a reflector placed so as to direct the 
rays of light into, the number plate box through this glass 
window. The result is that, the numbers and letters are 
illuminated and show up exceedingly well at night. More- 
over, by reason of the facts that the outside of the lamp is 
painted black, that the letters and numbers are stamped in it, 
und that the opal glass behind them is white, the extension 
of the lamp becomes in daylight an ordinary number. board. 
We have carefully examined the lamp both by day and by 
night. It is. well and strongly made, and is provided for 
iuttachment to the car with a sleeve which can fit over and 
le clamped on to a tongued bracket in the ordinary way. 
We should say that the number is distinguishable by night 
at a greater distance than is an ordinary number plate by 
day... The lamp is known as the Coligny -Welch, and is made 
by the Lamp Manufacturing Company, of 14 Leonard-street, 
City-road, ; 
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RAILWAY \YEIGHBRIDGE—NORMAL GAUGE 


bridges,which are illustrated in the accompanying engravings. 
It is claimed for these that they go beyond anything which has 
hitherto been introduced. The machine shown in Fig. 1 is 
what the makers call their No. 501 patented extension railway 
weighbridge. As will be seen, it is composed in reality of two 
weighing machines, the table of one of which is longer than 
the table of the other. Not unusual sizes for these tables are 
14ft. and 8ft. placed end to end, with a distance of some 12ft. 
to 14ft. between them. This represents a total length of 
from 34ft. to 36ft. 


In the present machine, however it will 
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be readily disengaged, leaving the longer table free to deal 
with the ordinary short trucks. By means of this arrange- 
ment it is possible to weigh a mixed train made up of bogie 
and short trucks without any uncoupling. The makers claim 
for this machine three advantages, as not being possessed by 
any other machine yet brought forward. These are that it 
has only one relieving handle to operate it; that there is no 
loose compensation weight to lift off, and that therefore it is 
a mechanical impossibility to miss relieving the small weigh- 
bridge and simultaneously and automatically compensating 
the steelyard. The larger table will, if required, take the 
full 60 tons, while the smaller is constructed for 30 tons. «: 

The weighbridge shown in Fig. 2 is called by the makers 
their 510, and is similar in design to that just described, but 
differs from it in several details. Thus, the tables are 15ft. 
and 8ft. long respectively, and there is a space of 12ft. between 
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Fig. 3—WEIGHBRIDGE INDICATOR 


them. Moreover, whereas the first machine was large enough 
to take standard gauge trucks, the second can only take 
3ft. Gin. gauge trucks. The total length—35ft.—is, however, 
the same in each case. Another difference is that an auto- 
matic indicator takes the place of the steelyard. This part of 
the apparatus is shown in front view in Fig. 3. . With this 
machine the weight of the load is shown on the dial auto- 
matically and without any manipulation. Here, again, either 
the long or the short tables, or both of them, can be disengaged. 
The lever shown on the left hand: in Fig. 3 determines, 
by its position, whether one table or both or neither shall be 
in gear. 

We are informed by Messrs. Pooleys that several machines 
of the foregoing types have been supplied in various places, 
and are working well. Moreover, another and still larger 
combination of tables, is being constructed for a firm of iron- 
masters in Scotland. This machine is to consist of four 
weighing tables each 16ft. long, placed end to end, and having 
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Fig 2—RAILWAY WEIGHBRIDGE—NARROW GAUGE 


be observed that the sizes of the tables are 16ft. and 12ft. | a united carrying capacity of 220tons. The four weighbridges 
respectively, and that a distance of 7ft. separates them. This | are to be geared in pairs to two weighing steelyards fitted with 


totals up to a length of 35ft. 


and which is graduated so as to read up to 60 ‘tons. 
dimensions and weighing capacity are, so the makers claim, 


sufficient to deal with the longest bogie trucks and heaviest | 
By means of a new device, which | 


loads at present in vogue. 
we understand has been recently. patented, the 12ft. table can 


Both of the tables are coupled | disengaging apparatus, and the workman in charge is to be 
| up to one weighing steelyard, which has ho remvable weights, | able to use either all four together or to disengage instantly 
These | either one, two, or three of them. 





In the German navy are two gunboats, the Habicht and 
Miwe, which will each this year complete twenty-five years’ servic 
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TESTS OF LOCOMOTIVES AT THE ST. LOUIS 
EXHIBITION. 

One of the most interesting features of the Inter- 
national Exhibition at St. Louis, U.S.A., will be 
the locomotive testing plant and the tests made upon it. 
The Pennsylvania Railroad has arranged to instal, as a 
part of its exhibit in the department of transportation, 
x locomotive laboratory built upon the most approved 
designs, and to be used for the testing of locomotives 
during the seven months of the Exhibition. It is the 
intention to have the series of tests conducted upon the 
highest scientific basis, and efforts will be made to obtain 
results which will be of permanent value. It is expected 
that a number of American and European locomotives of 
the most recent designs will be carefully and thoroughly 
tested. The plant will be ready for preliminary work in 
March, and in perfect running condition by May. 

This will be practically the first serious attempt to 
determine the comparative efficiencies of a number of 
locomotives. The purpose of the whole work is to be 
exact and comprehensive, and the endeavour will be to 
determine, by the use of locomotives presenting different 
characteristics, the effect of such characteristics upon the 
economi¢ performance, and the limits of the tractive 
power and boiler capacities. The Pennsylvania Railroad 
will organise and maintain—under the direction of its 
engineer of tests—a staff of laboratory attendants and 
compilers in order that the plant and the locomotives 
may be safely and properly worked and the experimental 
data properly handled. The railway will also provide 
fuel and oil, and will meet all other fixed charges incident 
to the progress of the work. The railway company has 
called to its aid an advisory committee to assist in all 
matters of scientific interest. The railway officers in 
charge and the members of this committee will select 
the locomotives to be tested, determine the conditions 
under which the tests are to be run, specify the obser- 
vations to be taken and the methods employed, and also 
determine the manner in which the data shall be 
published and the final results presented. 

The testing plant will be in general similar to that 
which has been in service for some years at Purdue 
University. It will consist of supporting wheels, upon 
which will rest the driving wheels of the locomotive, the 
shafts of the supporting wheels being controlled by 
friction brakes. The locomotive will be anchored in 
position by having its draw-bar attached to a fixed support 
by the medium of a registering dynamometer of 80,000 Ib. 
capacity. 

In selecting the locomotives an endeavour will be made 
to secure variety in the essential features of design, but 
as the time available is necessarily limited, no great 
attention will be paid to attempts to analyse the action 
or influence of minor details. The main effort will be to 
establish the economic performance of a. number of 
typical locomotives when working under a wide range of 
conditions. . No locomotive or type of locomotive will be 
tested whose value has not been proved in successful 
service. The locomotives must be of sufficient weight 
and power to be comparable with the modern American 
locomotive. It is proposed to test no locomotive which 
has less than 2000ft. of heating surface, but if super- 
heaters are used the superheating surface may be regarded 
as heating surface; where Serve tubes are used an 
allowance will be made for the surface of the ribs. All 
eugines will be of 4ft. 84in. gauge. 

It is intended to test twelve different locomotives, and 
it is hoped that some of these may be of foreign design 
and construction. The time allowed for each locomotive 
will be from fourteen to twenty working days, the longer 
time being for the earlier tests, when the men and equip- 
ment will be new to the work. It is expected that the 
owner of each locomotive will furnish a man thoroughly 
familiar with its working to look after the lubrication, and 
in general render such assistance as will ensure the tests 
being run without interference. The owner should also, 
if necessary, provide a man familiar with the mechanical 
details, who can advise as to any repairs which may be 
necessary during the tests. The railway will supply 
firemen, whose experience on the road will be supple- 
mented by special training for their work on the testing 
plant. These men will fire all the engines, but the 
owner of an engine may furnish a man to give necessary 
instructions to the regular firemen. The Pennsylvania 
Railroad will supply two kinds of coal, one anthracite 
and the other bituminous, and these will be used through- 
out all the tests. The composition will be approximately 
as follows :— 

Bituminous. 
Per cent. 


Anthracite. 

Per cent. 
Volatile matter, including water... 8 20 to 22 
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It is proposed to make from sixteen to twenty formal 
tests of each locomotive, these being preceded by any 
necessary preliminary tests to check the valve setting 
and prove up all necessary apparatus. Each formal test 
will involve a run of approximately 100 miles, and 
throughout its duration the speed, Joad, steam pressure, 
and other conditions will be maintained as nearly constant 
as possible. The conditions represented by the several 
tests will be so selected that the results will fall into 
groups, and when plotted will disclose the performance 
of the engine under the full range of speed and cut-oft for 
which it can be properly worked. Compound engines 
will be tested under conditions which are comparable 
with those specified for simple engines. 

It may interest exhibitors to know that, according to 
the official announcement, locomotives “submitted for 
test must be equipped with such accessory apparatus 
as may be necessary for the attachments of all 
instruments of observation, so that there need be no 
delay in getting the locomotive into operation after it 
is received at St. Louis. Such accessory apparatus will 
consist chiefly of indicator plugs for cylinders and valve 
box, a water gauge glass for locating the height of water 





in the boiler, reducing motions for indicators, plugged 
openings into the smoke-box, pipe connections which will 
serve in the attachments of gauges, thermometers, and 
gas samplers, a light return crank for the attachment of a 
Boyer speed recorder and a registering counter, a drilled 
coupling-pin hole in the foot-plate, with a pin turned to 
fit, and provision for lubricating all journals when the 
locomotive is in motion.” 

The following is an extract from the official outline of 
the tests, and is of interest in showing the character, 
scope, and purpose of the tests :— 


Tests 1 to 4 will represent a set at constant cut-off under speeds 
varying from 80 to 320 revolutions, the cut-off to be about 20 per 
cent. of the stroke, All tests of this set will be well within the 
capacity of the locomotive. Tests 5 to 8, inclusive, represent a 
second set, the cut-off for which will be made such as to make the 
power for test 5 the highest which ean be developed at a speed of 
320 revolutions. A third set at longer cut-off is made up of 9, 
10, and 11, In this case the cut-off of the set is to be made such that 
No. 9 will give the maximum power-which can be developed at a 
speed of 240 revolutions. Similarly, test 12 is to be made at such 
a cut-off as to demand the full power of the boiler at a speed of 
160 revolutions, and with it will be grouped test No. 13, provided 
the adhesion of the drivers will permit a fully-open regulator under 
so long a cut-off. 

In case test 13 can be run, then another at a still longer cut-off, 
at a speed of 80 revolutions, will be attempted. It will be apparent 
that tests under conditions thus chosen cover the entire range 
under which the locomotive may be operated with the regulator 
wide open. Thus, at any particular speed, an attempt to use the 
longer cut-off would result in a failure of the boiler to supply 
steam, or possibly, at the slowest speed, in the slippage of drivers. 
Similarly, at any particular cut-off, an attempt to operate at a 
higher speed would result in a failure of the boiler to supply steam. 


By combining the results, the effect of either changes in speed or | g 


changes in cut-off in the performance of the locomotive can be 
readily shown. 

To determine the performance of the locomotive under varying 
regulator openings a Series will be run at a constant speed. The 
power for all tests, and, consequently, the drawbar pull, will be 
constant, and will be the same as that developed undera wide open 
regulator. In one test the cut-off is lengthened and the throttle 
clcsed sufficient to make the power the same as when, with the 
shorter cut-off, the throttle was wide open. The next is at a still 
longer cut-off, for which the throttle will be still further closed ; 
and the next test will be with the longest cut-off and the throttle 
of the least opening for the series. It is evident that the results 
of this series will show the relative performance of the locomotive 
in doing a given amount of work under a varying degree of 
throttling. 

Other tests are under starting conditions. The speed of all is 
to be the same. First, the reverse lever is to be in its extreme 


forward position, and the regulater opening as wide as can be | 


allowed without danger of slipping the drivers. Then with a 
shorter cut-off and wider-opened throttle, and, finally, with a full 
open regulator. 


While the range of speed for the goods locomotives is lower than | 
that fixed for the passenger locomotives, the two sets of conditions | - 


supply ample opportunity for the yore, ean of results 
which may be obtained from the two classes of locomotives. 

The conditions specified for testing compound locomotives are 
necessarily more general than those with reference to simple loco- 
motives. For example, some of the compounds submitted for test 
may be of such design that a single movement of the reverse lever 
will change the cut-off in both the high-pressure and low-pressure 
cylinder (or cylinders), Others may be so arranged that the cut- 
off remains constant on the low-pressure cylinder until after that 
upon the high-pressure cylinder has been reduced to half stroke, 


and still others may have the control of the high-pressure cut-off | 


quite independent of that of the low-pressure cut-off, No simple 
statement as to cut-off, or even as to number of expansions, will 
have the same force when applied to locomotives of these different 
types. Again, some of the Te dpnetives may have no provision for 
using high-pressure steam in the low-pressure cylinder, while 
others may be equipped with « by-pass for use at low speed. 
Obviously, machines thus designed should be tested with the by- 
pass in use as well as without it. 

In view of these facts, it seems wise, in case of compound loco- 
motives, to reserve a specific statement of the conditions which are 
to prevail until the characteristics of each locomotive to be tested 
are known, The conditions which will then be proposed will be 
submitted to each exhibitor interested for criticism, and, finally, 
for approval. 

In the meantime, it can be said that compound locomotives will 
be tested under conditions which are comparable with those speci- 
fied for simple locomotives. The speeds will be the same, and the 
several tests for each speed will be under such conditions of cut- 
off as will disclose the performance of the locomotives under a 
similar range of action. The conditions to be specified for each 
compound locomotive will have due regard for peculiarities in its 
design, to the end that the power and efficiency of each machine 
may be demonstrated under all conditions of running which may 
have been contemplated in its design. 

In preparation for a test the locomotive will be started and 
gradually brought to the conditions of ranning which are to pre- 
vail throughout the test. When these conditions have been 
secured, the preliminary running of the locomotive will be con- 
tinued until the rate of firing becomes uniform, and until all por- 
tions of the locomotive have become warmed to their work. When 
these conditions have been secured, a bell will give a preparatory 
signal. Thirty seconds later the bell will mark the beginning of 
the test, when all water levels will be observed, the ash-pan 
cleaned, and all observations taken, and thereafter all water and 
fuel used will be taken from a weighed supply. Throughout the 
test all conditions of running will be maintained as nearly constant 
as possible, observations being taken on the stroke of the gong at 
ten-minute intervals. The duration of the test will vary from two 
to six hours, depending upon the rate of speed and load. The 
element of control in fixing the length of the heavy power test will] 
be the amount of water evaporated, no test being ended until the 
evaporation equals 30 Ib. for each square foot of heating surface. 
The lighter power tests may end after from four to six hours. 

A test will be ended as it began. The fire, which through- 
out the test will have not changed greatly in its condition, will 
be brought as nearly as possible to the condition it had in the 
beginning, the ash-pan will be cleaned, the- water level in the 
boiler will be made to agree with that of the inning of the 
test, and upon signal the final observations will taken, and 
the use of water and fuel from a weighed supply will cease. 
As soon as practicable after this the locomotive will be stopped, 
the smoke-box cleaned, and the data of the test act stare i and 
made of record. 

To avoid chances of error, all important observations will be 
taken in duplicate by the use of independent instruments and 
observers. For example, the feed-water will be metered and 
afterwards weighed, the weighings constituting the real record 
and the readings of the meter the check record. The speed 
will be indicated by a Boyer or other speed indicator, and also 
by a counter, which will register the revolutions, the latter 
supplying the real record and the former the check record. 
Pressures will be observed from dial gauges, and registered by a 
Bristol recording gauge, the observed pressures constituting the 
real record, the recorded pressures the check. A separate indi- 
cator will be used on each end of each cylinder, 

The smoke discharge above the locomotive will be so arranged 
as to entrap all solid matter or ‘‘ sparks” passing out of the top of 


the chimney. A chemical analysis will be made of the coal 
employed for each test, and of the smoke-box gases, 

In the case of locomotives desigued with special reference to the 
balance of reciprocating parts, and in the case of others the 
performance of which may contrast with them, an effort will be 
made to study the motion—rocking, nosing, &c.—of the locomo. 
tive as a whole while running at speed, in the hope that a definite 
relation will be found between the motion of the locomotive and 
its condition of balance, 

In the case, also, of certain locomotives which will be selected 
with reference to their type of boiler, an effort will be made to 
secure a record of the direction and activity of the water currents 
circulating within several portions of the boiler when the latter is 
delivering steam, and especially of the cooler currents discharged 
from the injectors. 

There will be obtained for each test, by direct observation, the 
following facts : 

Position of reverse lever. 

Position of regulator. 

Revolutions per minute. 

Total revolutions. 

Pounds of coal fired. 

Pounds of non-combustible material collected in ash-pan. 

Pounds of sparks passing out of the top of the chimney. 

Time when one or both injectors are in action. 

Pounds of water weighed to injectors. 

Pounds of water lost by injector overtiow. 

Record of calorimeter giving quality of steam in dome of boiler, 

Indicator cards from each end of each cylinder, and from the 
valve-box on one side. 

Drawbar stress as shown by dynamometer. 

Pressures as follows: A, steam in boiler ; B, steam in branc) 
pipe leading to cylinder; (, air in the laboratory (barometri: 
pressure); D, air in ash-pan; E, gases in furnace; F, gases in 
smoke-box, 

Temperatures as follows:—A, laboratory ; B, feed water ; (, 
steam in branch pipe (for throttling tests only) ; D, smoke-box 

ases ; E, water within the lower portions of the boiler at points 
systematically arranged. 

The organisation will be such as will allow the work of the com 
puting room to keep ne with the development of observed dati 
in the laboratory. The data will be presented in such form «-~ 
will show the facts in three different relations :— . 

(1) The performance of the locomotive as a whole, under which 
relation general comparisons will be based on work developed at 
the po 

(2) The performance of the boiler. 

(3) The performance of the engines, 

By having a separate presentation of the engine and of the 
boiler performance it will be possible to trace the effect of each 





modification in design, whether in the boiler or engine ; that is. 
changes in boiler performance resulting from changes in propor 
tions or forms will readily be traced, and changes in engine 
| performance resulting from difference in design can be accredited 
| to their proper cause. Moreover, it will be possible in the final 
| analysis of results to interchange the boilers and engines of 
different locomotives, and to predict with certainty the general 
results which would have been obtained from a locomotive made 
up of any such combination. 








A REVOLUTION IN ENGINEERING. 


Ar the ordinary meeting of the Manchester Association of 
| Engineers, held on Saturday, Mr. Alfred Saxon, the newly 
‘elected ptesident, delivered his inaugural address. The 
development of engineering, he said, in almost all its branches 
in recent years, both in this country and abroad, had been 
generally on so large a scale, and its progress of so rapid a 
character; as to come under the head of ‘‘ an engineering 
revolution.’’ Though this century was so young, it already 
abounded with evidence on every hand that in invention, 
research, and manufacture, the golden age of engineering was 
yet in front of us. In these developments British engineers 
have taken their full share, and the Manchester district had 
not been behind any other portion of the country, After 
referring to recent notable instances of the revolution in 
mechanical and scientific engineering, he said their workshops 
were not escaping this revolution; their methods of working 
and management were being overhauled, various schemes 
were in operation for the remuneration of workmen on the 
premium and other systems, and rewards were offered for 
workmen’s suggestions. Considerable attention had been paid 
| to workshop machinery and appliances, in the introduction to a 
| greater extent of labour-saving tools, including automatic 
| and semi-automatic machines, of portable electrical and pneu- 
| matic tools, and the use of air compressor plants, with 
| pneumatic tools for chipping and caulking, and for many other 
| purposes, as against hand labour. In the foundry, special 
| appliances, such as moulding machines, hot air furnaces for 
| drving moulds, core-forming machines, &c., had been intro- 
duced. They had also found a greater use for an accurate system 
of limit gauges. There was also the partial displacement 
of the ordinary face-plate lathe by the vertical turning and 
boring mill principally introduced to cope with electrical 
work, but which had been found “to be very advantageous in 
general engineering and machine-shop practice; and the 
vapplication of the turret lathe to heavy engine and machine 
work, and the use of bright steel bars of various shapes for 
machining in the turret lathe, had brought.about the 
reduction of forge and smithy work to a considerable extent. 
The installation of electrical cranes and the driving of the 
shafting and machine tools electrically, and the introduction 
of the grinding of work of a suitable character to finish 
sizes instead of turning, filing, and polishing, the anneal- 
ing and pickling of castings, &e., and the development 
of the tool-room and store-room, were further instances 
of workshop progress. The introduction of the high-speed 
cutting steels, which were specially adapted for roughing, 
had replenished the scrap heap, or caused the alteration of 
existing lathes and machines, and had stimulated the design 
and introduction of new and more powerful and more 
scientifically-designed tools, giving greater range in speeds 
and feeds. Experience and experiment had revealed the fact 
that a greatly increased output was ebtained by-their use, and 
at the same time a saving in the power expanded over that 
required in moving the same amount of material by the use 
of the old tool steels. A significant sign of the times 
also was that the Engineering Standards Committee, 
which had the support of the Institution of Civil Engineers, 
the Mechanical Engineers, the Naval Architects, the Iron 
and Steel Institute, and the Institution of Electrical Engi- 
neers, supported financially by the Board of Trade. Never 
was there a time in the history of engineering when informa- 
tion on mechanical matters was so freely imparted or so 
intelligently andattractively brought before us as it was to-day. 
Such a time as he had indicated was notably a time when the 
younger school of properly-equipped engineers might come to 
the front. What had the future in store for the mechanical 
engineer, and what were the most pressing of the problems 








he had to face, and on what lines might they expect this 
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engineering revolution to continue ? The demand for pro- 
ducing electricity cheaply for - | ears and. ‘lighting. The 
demand for the cheapening o manufactured goods and 
articles of all descriptions. e demand for cheap cand rapid 
transit on our railways. The shortening of the time occupied 
in ocean. voyages. e development of atrial navigation. 
The demand for carriage of goods and merchandise at a lower 
cost, and amongst the problemsof our city life, the demand 
for cheap and rapid transit of our population to and from the 
suburbs. All these would entail the provision of considerable 
power, both on our tram and railway system. We had also 
before us the problem of the reduction in the losses which 
exist in all our power installations. The reduction of the 
inertia and frictional losses in all kinds of machinery and 
snachine tools, the existence of which to so considerable an 
extent had been revealed by electric driving. There was also 
the reduction of losses np aa) ay the transmission of power, 
and generally their aim should be to increase the amount of 
useful work done in proportion to the total power expended. 
New sources of power were being introduced from time to 
time, and practically tested. They had inferior coals, oil, 
peat, vegetable mud, natural gases, and the utilisation of 
other substances, which had hitherto been looked upon as 
waste materials to augment our coal supplies, and there was 
no doubt that they had other sources hidden which had not 
yet been tapped, and which would repay their greatest efforts 
to discover. The future of engineering was bright with 
possibilities, and there were those who saw in means of 
increased production and improved facilities of transport a 
time when the working days would be shortened, but if those 
dreams were to be realised engineers must not in their work 
choose the path of least resistance, but must tackle in their 
day and generation the problems that arise. 

Mr. Constantine, the retiring president, in proposing a vote 
of thanks to Mr. Saxon for his address, said it appealed to 
every branch of the engineering profession, and there was no 
doubt in his mind that what engineers had to aim at in the 
future was the effecting of smalleconomies. Other problems 
of the future were the apprenticeship question, and the im- 
provement of workshop management. Mr. Royle, inseconding 
the vote, agreed with Mr. Constantine that the apprenticeship 
question was a very important matter in engineering. They 
seemed to lack facilities for teaching the apprentice, not 
simply what to do, but how to do this work in the best 
manner. The President having acknowledged the vote of 
thanks, strongly advised the younger members of the Associa- 
tion to take part in the discussions at their meetings, as it 
would always prove a valuable aid to mental training. 





LETTERS TO THE EDITOR. 


(We do not hold ourse'ves responsible for the opinions of our 
correspondents. ) 





KNOTS PER HOUR, 


Sik, Some of your correspondents seem to have got rather mixed 
over this nauty, knotty subject ! 

The geographical,. nautical, or sea mile, is shortly termed a 
naut, and is merely a distance. It is one-sixtieth part of one of 
the 360 degrees into which the Earth’s circumference at its 
equator is divided. By our Admiralty regulations, one nautical 
mile or naut is equal to 6086ft. 

This naut or sea mile is, unfortunately, only too frequently 
miscalled a knot, whereas the latter is a rate, speed, or velocity. 
It is, in fact, one naut per hour, and. serves by a single short word 
to indicate the speed of ships, when prefixed by the requisite 
numeral, For example, when we say or write that the s.s. City of 
London steamed 1 nauts, we mere'y mean that she covered 
that distance, irrespective of time. But when we write or say that 
she is a 16-knot ship we mean that her capable speed is at the 
rate of 16 nauts per hour, Hence she should go the previously 
mentioned distance of 1600 nauts in 100 hours. 

It would be quite absurd to say she steams 16 knots per hour (!) 
lecause that would be tantamount to saying and meaning 16 nauts 
per hour, per hour, which would at once imply the idea of accele- 
ration, ora rate of change of velocity instead of merely «a mean 
speed, which is what we desired to convey or express, 

The word knot is neither derived from, nor is it a mere corrup- 
tion of the word naut, for it proceeds directly from the observa- 
tion of the actual number of knots which are, or were, tied upon 
the pieces of marline tucked through the strands of the old- 
fashioned and now somewhat out-of-date log lines, at equal dis- 
tances of about 50ft. apart. To facilitate the counting of the 
number of these sections of the log line, which pass overboard in 
a certain time—and hence, to obtain a rough-and-ready approxi- 
mation of the speed of a vessel in nauts per hour—each of the 
marlines, which are one, two, three or more times 50ft. inwards 
from the zero mark, have one, two, three or more knots respectively 
tied inthem, When the wooden log shipor the conical open-mouthed 
canvas log bag—which is tied to the free outermost end of the log line 
with its mouth facing the ship’s stern—is pitched over the stern of 
the vessel, and when the line has been paid out for a certain 
distance, so that the log ship or log bag, as the case may be, has 
got a fair grip of the water, it is tautened, and then let go 
freely from the log reel. The instant that the distinctive zero 
mark on the log line passes over the taffrail, the time-noting sand 
glass is turned. Then, when all the sand has just dropped down 
from the upper to the lower bulb of the glass, the quartermaster 
cries ‘*whaup,” and the outgoing of the line is checked by the 
officer, who counts the number of the knots on the nearest marline 
-—with, perhaps, a plus or minus estimate by aid of other marks. 

For example, suppose that the officer on duty observes, by means 
of his chronometer, that his sand glass takes 29 seconds to run down, 
and he finds from careful measurement that the knotted marlines 
in his log line are equally s 50ft. apart ; then, that the 4-knot 
marline from the zero mark of his log line just passes over the taff- 
rail as the last particle of sand leaves the top for the lower bulb 
of his sand glass, how will he check the result ? 

First, he knows that there are (60 x 60), or 3600 seconds in an 
hour, and that (4 x 50), or 200ft. of his log line passed out in 
29 seconds ; consequently, by proportion, he finds the number of 
pes of log line that would have run out at the same rate in an 
nour-—- 

Sec. Sec. Feet Feet ~ 
“, 29 : 3600 3: 200 3 x = 24,827ft. 
But since there are 6086ft. in a nautical mile, he gets- 
GOR6ft. : 24,827ft. 2; L naut: yy = 4 nauts (approximately). 


Hence, his vessel is going at the speed of.4 nauts per hour ; but 
seeing that the mere number of knots in his marline indicated the 
numerical value of his speed, he very naturally calls the speed four 
knots, and similarly for any other rate, 

The knot is therefore caller a sea mile, nor a length of 50ft., nor 
a corruption of the word naut, nor a contraction of the words 
nautical mile, but simply the term used to indicate the speed in 
nautical miles per hour. 

Finding from copies of details of telegraph cable records that 
the word knots been used to indicate merely sea mile 
distances in our Munro and Jamieson'’s Pocket-book of Electrical 

Rules and Tables, as published by Charles Griffin and Co., I had 
these changed in the last edition issued in March, 1903. 
Moreover, turning to the recent most excellent and comprehen- 








sive presidential address to the Institution of Civil Engineers by Sir 
William White, K.C.B.—who ought to know, if anyone does, 
seeing that he was for thirty-five years so intimately « ted 
with our Navy—I find that he uses the word knots more than 
100 times therein in the same sense that I have explained above. 
For example, at e 25, “I am of opinion that the estimate of 
power required to drive the Great Eastern at 14 knots with an 
average draught of about 25ft.is . . .” 
ANDREW JAMIESON, M. Inst, C.E. 
Electrical Laboratory, Kelvinside, Glasgow, 
January 20th. 








KNOTS. 

Sir,—The single word *‘ knot” is the correct expression for 
speed at sea, and the same word is found in all languages—#«uds, 
knoten, knoopen, knut, knout, nodi, nudos, &c., meaning a speed o' 
one nautical geographical milean hour, The name is derived from 
the ancient method of measuring the speed through the water, b: 
counting the knots which over the taffrail while the sand- 
glass ran out, the knots being spaced to suit the period of the 
sandglass, usually half a minute, which requires a distance between 
the knots of 50ft. and a little over. 

‘Superintending Engineer ” describes this nautical operation in 
his letter, bnt if he holds that the knot is the same as the nautica! 
mile, the operation of heaving the log would occupy an hour, and 
at a speed of 10 knots there would be 10 miles of log line to be 
hauled in. 

The incorrect expression of knots an hour seems to emanate 
from his fraternity in the engine-room, who never heave the log, 
but convert revolutions of the engine into miles run, From these 
the error has spread into the books, so that sailors even are now 
beginning to fear they are in error when right all the time. 

his modern uncertainty in the use of the word knot is partly 
due to the impracticability of the ancient method of heaving the 
log at a speed exceeding about 12 knots, so that the modern taff- 
rail log is used instead ; but every taffrail log I have seen has been 
graduated in ‘‘ miles,” not in ‘‘ knots,” the mile meaning the 
geographical sea mile of 60 to the degree, and not the military 
land mile, the mille passunm. 

As the derivation shows, this the military land mile is the only one 
entitled to the name of mile; but exact notions of the size of 
the earth were so vague, even up to the time of Newton, according 
to the tradition, that the land mile and the sea mile were taught 
by schoolmasters as being equivalent, while the sailor knew they 
were different, although he did not dare say so. The practical 
expert is too timid, in face of the didactic utterance of the school- 
master. Mr. Schoolmaster always goes for ‘‘ knots an hour,” or 
any other technical solecism, There was a delicious instance ina 
recent treatise in arithmetic ; having defined the fathom as 6ft., 
the author adds in a foot-note, ‘this measure is practically 
useless ;” meaning that he had never taken soundings or looked at 
achart. But the fathom goes 1000 to the nautical mile, so that the 
6ft. have to stretch an inch or so to make a real fathom. 

The one solecism of ‘‘ knots an hour” instead of ‘‘ knots” leads 
inevitably to another—the use of the word ‘‘ knot” as the equiva- 
lent of “‘ nautical mile.” This is a heresy to which the telegraph 
engineer particularly is addicted. He calls the length of the 
Pacific cable 7200 knots, when he ought to say ‘‘ nautical miles,” 
which he is at liberty to abbreviate to ‘‘ nauts,” but not “‘ knots.” 

The only logical sense of the expression ‘‘ knots an hour ” would 
be to describe a certain speed maintained for an hour. Thus, we 
saw many petrol launches racing at Trouville last summer, capable 
of 25 knots an hour—meaning a radius of action of 25 miles at a 
speed of 25 knots maintained for one hour—but none were capable 
of 25 knots a day ; while for a radius of action across the Atlantic 
of 3000 miles at 25-knot speed—or 25 knots 120 hours—we know 
that the smallest vessel capable of this performance requires about 
25,000 tonnage and 60,000 horse-power. 

It is not mere pedantry to point out the distinction between the 
expression 25 knots and 25 knots an hour, as the confusion might 
lead to disastrous litigation. Suppose, for argument, that the 
builders have signed a contract with the Admiralty for an 
Atlantic steamer to have a guaranteed speed of 25 knots an hour. 
Having run the vessel over a course of 25 miles at a speed of 25 
knots, the builders are entitled to claim performance of the con- 
tract. ‘‘ But we want a speed of 25 knots 120 hours,” the 
Admiralty and public protest. ‘‘ You should have said so,” the 
builders can reply, ‘‘and we should have reconsidered the bargain. 
So take the vessel and hand over the money.” G 

January 18th, 





STEAM TURBINE DISCs. 


Sir,—I am afraid that Mr. Foster's method of design, given in 
your last issue, cannot be accepted without very material correction. 
His solution does not satisfy the surface conditions on the back 
and front faces of the disc, where the external pressure is, sensibly, 
either zero, or, at any rate, negligibly small compared to the internal 
stresses. He will, if he looks up Cotterill’s or Perry’s ‘‘ Applied 
Mechanics,” where they treat of thick tubes under hydraulic 
pressure, and compare that case with the problem of rotating discs, 
see what care is necessary in dealing with questions of this sort, 
when using the stress-strain equations in Grashof’s, or, indeed, any 
other form. Mr. Foster’s equation (5) is, of course, true of the 
average values of p and fin a cylindrical layer ; but the value of 
»—the radia] stress—in the example given by Mr. Foster is far too 
forge —being nearly twelve tons per square inch on an average—to 
be trusted not to have a maximum materially differing from the 
mean, in the absence of any evidence, from surface conditions on 
the faces, that neither p nor fis a function of the distance from 
the central plane of the disc. 

Another way of putting it is, that for anything that appears in 
the proof, Mr. Foster's disc of symmetrical cross section might be 
split into two dises by its central plane, each having one plane face, 
without altering the stresses in it, and one of these might—so far 
as appears in the proof—be converted into a cone, by infinitesimal 
slidings of the cylindrical layers, like telescope tubes, on one 
another, without altering the stresses either. Equation (5), if under- 
stood to relate to mean values of p and f, would still be true, 
subject to the justification of another assumption, viz., the non- 
existence of shears on planes normal to the axis of the disc, made 
by. Mr. Foster.. It may be true that such shears exist, but are 
small, except, perhaps, very close to the surface. If we conceive 
Mr. Foster's dise to be built up of a great number of thin washers 
of different diameters, what he virtually assumes is, that, at any 
given radius, all these washers of different diameters stretch by 
the same amount irrespective of their diameter—that is tosay, the 
increase of diameter of a 3in, washer is the same as the 
increase of diameter of a circle 3in. diameter marked on a 15in 
washer, This I think is not true; I am pretty sure that it is not 
even at all nearly true in the case of discs with a central hole, for 
the washers only slightly exceeding the central hole in diameter, and 
that this is the reason why Mr, Foster’s equations get into such 
special and unreasonable difficulties near a central hole—but I 
cannot dogmatise on the subject. Chree’s solution will work for 
a flat dise, except close to the outer radius, all right, if the dise be 
thin, but is not adapted to a pile of washers of different diameters, 
nor to a shaft, which is, for mathematical purposes, a disc whose 
thickness is a large multiple of its diameter. 

MAURICE F, FitzGERALD. 

Queen's College, Belfast, January 11th. 





SUBURBAN PASSENGER TRAFFIC. 

Srr,—In our article we attempted to prove that the amount of 
energy required for the moving of an electrically-driven train, 
under certain clearly defined conditions, is very much less than 
that required fora steam-driven train owing to the much higher 





acceleration possible, and the greatly reduced train weight. We 
had thought that our deductions were quite clear and reasonable, 
and we did not take it to be necessary that we should show the 
advantages in £ s. d.; but as your persistent correspondent, 
“U. R. B,” challenges uson this point, we have no option but to 
endeavour to satisfy him. He says that his contention from the 
first has been, not that the work cannot be done electrically, but 
that it can be done very much cheaper by steam locomotives ; our 
argumeut is, on the contrary, not that the work cannot be done by 
a steam locomotive—indeed, we showed by our diagram, Fig. No. 4, 
thatit could bedone—but thatitcan bedone for very much less money 
by electricity. If “‘U. R. B.” can do all that he claims to be able 
to do, it is surprising that he has not been able to prove that to the 
satisfaction of the railway general manager or engineer who is at 
present being compelled to consider electrification, with all the 
undoubtedly heavy expenditure which it must entail. We cannot 
believe that a 70-ton locomotive is capable of doing what ‘ U. R. B.” 
claims for it, but for the sake of argument, we will assume that it 
is. The running time for a distance of one mile, according to him, 
will be :— 
Seconds, 
Accelerating at 1-5ft. per second per second up to 30 miles 
per hour (distance -125 miles) = Ph Tes ss a7 fs 
Runs.ing at speeds of 30 miles per hour (distance 
KO Ae Aarts ype: aa 
Braking at 3-0ft. per second per second (distance 
-06 miles) . Son” ae tea Oe. ea ae deen eet ea 5 


Total 143 


One of our conditions as laid down in our article was a running 
time of 144 seconds per mile, but your correspondent, upon the 
above apportioning of his time, has none for coasting, and he will, 
therefore, under his conditions, require for his run 26 horse-power 
hours, while an electrical train of the same weight and very much 
greater carrying capacity will, owing to its power for coasting, 
consequent upon higher acceleration, only require for the run an 
expenditure equivalent to 14-77 horse-power hours. If we carry 
the same number of passengers by our electric train we can reduce 
its weight to 180 tons, when the amount of energy required for our 
run will be 11-8 horse-power hours. 

Now, if we assume for our purpose that the length of our 
suburban line is 15 miles, and that we run a train only every 
15 minutes in each direction from 6 a.m. till 12 p.m., the total 
train miles will be 2160 per day, and the total! horse-power hours :— 

For steam service 


56,160 horse-power hours 
For electric service .. 5 


25,488 ” ” 


Now we are not altogether in the dark as to what the cost of 
generating current for electric service may be, and we do not 
venture to suggest that our friend is a little too dogmatic, and quite 
too certain to be altogether correct. It is certainly true that the 
available experience to be had from suburban electric railway 
traffic is limited, but we do suggest that the cost of generating one 
kilowatt-hour, in an up-to-date power-house, equipped with all 
modern economising devices, does not exceed -5d., a figure which 
includes the wages of the staff of power-house, sub-stations, and 
other expenses. If we express this in horse-power hours we get 
-373d., and the daily costs are, therefore :— 


For steam service .. 
For electric service 


56,160 xX +373 = £87-2 
25,488 X +373 = £39-6 


(taking both as equal, though steam locomotive data is jealously 
guarded, probably for obvious reasons), showing a saving per diem 
for electric service = £4;-6, which is equal to an annual saving 
on 360 working days of £17,136, a sum which at 4 per cent, 
interest equals £428,400. 

Now if we add to this sum, “ U. -R. B.'s” £50,000 for specia. 
steam locomotives, we arriveata figure of £478,400, which is certainly 
much in excess of the total cost of electrifying our assumed line. 
The railway companies, which have been finding out all that is 
wrong with decapods, and other great locomotives, have been wasting 
year by year more money than the interest on the capital outlay 
for the electrification, to which they must come sooner or later 
would have amounted to. 

““U, R. B.” says that a train may be got up toa speed of thirty 
miles per hour in twice its own length, and that it can be brought 
to a standstill in its own length, and then he adds, ‘‘ I fancy this is 
about as much as the travelling public will stand.” Surely the 
travelling public will as easily stand a 3ft. acceleration as they will 
a retardation at that rate. Indeed; accelerations of 2-5ft. to 3ft. 
are common practice on many lines already electrified, and the 
travelling public does not-complain. 

Je are sorry that ‘‘U. R. B,” should have considered the con- 
troversy into which he has drawn us as being very barren of result, 
but we are much obliged to him for the gallant effort he has made 
to convert us ; and if he has not succeeded, and we have made no 
impression upon him, we have at least proved to our own entire 
satisfaction that the steam locomotive engineer is all wrong, and 
that even if he slightly ameliorates the plight of the suburban 
travelling public, he will only do so with disastrous effects upon the 
dividends of his company. WALTER DALTON, 

January 28th, JOHN MANNHEIM, 








A Law was promulgated in October last under which a 
railway will be completed from Lima to Pisco, a distance of 140 
miles in a southerly direction along the coast. The company is 
already organised at Lima to build the line. The State guarantees, 
by the terms of the law, 7 per cent. per annum on £500,000, the 
estimated cost of construction from the present terminus, Chor- 
rillos—nine miles from Lima—to Pisco. Should this line be pro- 
longed to a point on the Southern Railway, which connects the 

rt of Mollendo with Lake Titicaca, the dream of an all-rail 
journey from Lima to Buenos Ayres would seem to be nearing 
accomplishment, and undoubtedly an important gap in the Inter- 
continental Railway would have been filled. 


THE express train service on the East Coast route 
between England and Scotland was materially revised with the 
beginning of the New Year, and although the arrival and departure 
times at London and Edinburgh remain unaltered, so as not to 
violate the agreement existing with the West Coast route, whereby 
no day train on either of the competing routes shall perform the 
distance between the two capitals in less than 8} hours, yet there 
are accelerations in the train service between London, York, and 
Newcastle-on-Tyne respectively, and a series of long-distance runs 
are performed at increased speeds. The 10 a.m. Scotch express to 
King’s Cross, which now covers the distance of 156 miles to 
Doncaster without any intermediate stoppage, performs this 
distance in the record timing of 2 h. 57 min., whilst Newcastle-on- 
Tyne, the next intermediate stopping-place, is reached at 3.24 p.m., 
or six minutes earlier than formerly. 


In the course of the next fortnight the North-Eastern 
Railway will have settled the final draft of the service of electric 
trains which are to be run on the Newcastle suburban lines recently 
electrified. The whole of the installation is not yet completed, 
but the board are considering the advisability of beginning a 
service of trains for the completed portions. The sections of line 
which are being supplied with electric traction are the line from 
Newcastle to Tynmouth, and round through Monkseaton, Benton, 
and Gosforth back to the Newcastle Central Station, the main line 
from Manors to Benton, and the riverside loop from Byker to Perey 
Main, as well as the railway now in course of construction from 
Gosforth to Ponteland. The te length is about 40 miles, 
but as the line from the Central Station Heath South Junction 
consists of four tracks, and the greater part of the remainder 
of two tracks, the approximate length is altogether 80 miles On 
the main line the local traffic only will be electric, 





98 


JAN. 22, 1904 





THE ENGINEER 








KARL. 


Tue Erzherzog Karl, the first of the three new Austrian 
ships formerly known as ‘‘A,’’ “ B,’’ and “C,’’ has at 
different times been compared to many larger vessels which, 
though some 4000 tons heavier, carry no better armament or 
armour, and are, if anything, inferior in speed. Such com- 
parisons are, however, valueless. The Austrian fleet is 
designed for the peculiar needs of Austria, and these are so 
different to our own that to compare the Erzherzog Karl with 
any of our ships would be about as profitable as comparing 
chalk and cheese. 
to say that the highest virtue for an Austrian vessel is unsuit- 
ability for the British Navy. 


able to fight a battle in the Atlantic. The future battlefield 
of her fleet lies in the gentle waters of the Adriatic, and the 


greatest credit is due to her designers for the consistent | 


fashion in which they have recognised this. 


The Erzherzog Karl is of 10,600 tons displacement, 3903ft. | 


long, 72ft. broad, and 24$ft. mean draught. 

The armament, exceptionally powerful for a vessel of her 
size, consists of four 9°4in. of 40 calibres, eight of the new 
7:6in. 45 calibre Krupps, six 5*9in. 40 calibre, fourteen 
12-pounders, twelve small quick-firing, four machine guns, 
and two submerged torpedo tubes—an armament that puts 
her in the first rank, and against which all that can be said 
is that it is too diverse. 

The main belt is 8}in. thick, reinforced by a 2in. deck, and 








Indeed, it would not beso very extreme | 


Austria has no need for a large | 
coal endurance ; she has absolutely no need at all for a craft | 


| rails by an Sin, concrete bed, and both are held to gauge by tie- 


THE AUSTRIAN BATTLESHIP ERZHERZOG | 


bars fixed to projecting lugs on the yoke head. At junctions and 
| crossings steel castings take the place of the rolled rails, and 
| specially wide yokes are used to embrace the converging conduits, 
| and to support the track rails as well as the slot rails. The 
| mechanism for operating the slot and track points at junctions is 
| contained in a concrete pit built immediately underneath the track. 
| Both track points are fitted with 8ft. movable tongues, which are 
| connected together to the slot leaves by a series of cranks and 
| adjustable links, so. that the whole can be moved in unison by 

inserting and manipulating a lever either in a box in the footpath, 

or alongside the track. The'free end of the slot leaves is bevelled 
| off, so that a car trailing through can push over the points without 
| any external assistance. A feature about the work is that at no 
| part is the slot wider than fin., and the arrangement for maintain- 
| ing this at points and elsewhere is described. 

The paving material, except in the margins, which are laid to 
suit the existing material in the street breasts, is of granite setts, 
| bedded on cement 2oncrete, jointed with bitumen and cement 
mortar. 

The line is diyided into half-mile electrical sections, each half- 
| mile section being fed by separate distributors, connected to the 

sub-station switchboard eo hack the positive through a maximum 
cut-out and ammeter, and the negative through an ammeter only. 
By means of these appliances, and a double pole change-over 
switch, a perfect control of each section of the line is maintained. 
The current is generated by two 1500-kilowatt continuous-current 
sets erected in a station at Loughborough, from which feeders 
convey current to the three sub-stations at the Elephant and 
Castle, Brixton, and Clapham, and are connected direct on to the 
bus-bars. The normal difference of pressure between conductors 
at the main station is 625 volts, and on the line approximately 550 
volts. The method of dealing with faults on the line is described, 
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ASTERN 28, 2C,20,2F 


ERZHERZOG KARL 


terminated by 9}in. bulkheads. 


usually stated to be 8}in. also,- but whieh: we fancy is more | 
probably 5in. The main belt is continueétethe bow by 2in. | 


plating, and the deck at the ends is 2$ine >)! 

Above the upper belt is the contmadus-battery, a 6in. 
redoubt carrying the eight 7-6in. guns, all of which are 
sponsoned ; six casemates with 6in. fronts carrying the 6in. 
guns on the upper deck. 

The barbettes are 9gin. thick, with stout supporting tubes 
containing the turning machinery. 

The designed horse-power is 14,000, and a speed of 19 knots 
is expected. She is to have Yarrcw large tube boilers. The 
exact coal supply is not yet stated, but it is known to be 
small from a British point of view. She is illustrated in the 
Supplement we give this week. 
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THE ELECTRICAL RECONSTRUCTION OF THE SOUTH 
LONDON TRAMWAYS ON THE CONDUIT SYSTEM. 


Above is a second belt, | and diagrams and drawings are given to show the method of 


connecting up the conductor bars at junctions and crossings. 

The collection of current is effected by an arrangement called 
| a ‘* plough,” which is suspended from horizontal transverse girders 
| fixed to an extension of the side frames of one of the car trucks, 
The actual contact is made by two cast iron shoes, mounted on a 
wooden diaphragm at the bottom of the plough shank, and pressure 
is maintained against the conductor bar by the aid of flat steel 
springs. Flexible copper fuses, set to blow at 200 amperes, connect 
the shoes to the copper leads which are laid in chases, inside the 
plongh shank. From the lead top terminal cables are taken to the 
car motors. The cross girder of the carrier, from which the plough 
is hung, has open ends, and is so designed that in the event of a 
plough taking the wrong road at points it can travel to the side of 
the car and drop off without causing any damage. In its normal 
position the plough can be released by withdrawing a bolt, which 
frees a hinged flap, and «allows the plough to slide down out of the 
guide. ‘ 

The last part of the paper is devoted to a description of the 
operations, and deals with the difficulties attending the work of 
reconstruction, and the methods of handling the work. The paper 
is accompanied by numerous illustrations and by an appendix 
giving the comparative cost of electric conduit construction as 
compared with cable conduit construction. 


At the ordinary meeting on Tuesday, January 12th, Sir Guilford | 


L. Molesworth, K.C.1.E., vice-president, in the chair, the paper 
read was ‘‘ The Electrical Reconstruction of the South London 
Tramways on the Conduit System,” by Alexander Millar, Assoc. 
M. Inst. C.E. . The following is an abstract of the communication :— 

The paper first gives a short sketch of the events which led up to 
the adoption of the conduit system of electric tramways for the 
central portion of London, and states the reason why a centre 
conduit was chosen in preference to a side conduit. The lines of 
which the reconstruction is described are those known as the 
** Tooting Lines,” extending south of the river Thames from three 
northern terminii, at Westminster, Blackfriars, and Waterloo 
bridges, to a southern terminus at Tooting. The route length of 
the lines in question is slightly over eight miles, and the length of 
single line 16? miles. 

Dealing with the roadwork and permanent-way construction, the 
japer describes first the structure of the conduits, which are 2ft. deep 
by 1ft. 24in. wide. This consists chiefly of cement concrete and 
cast iron yokes, the latter spaced at 3ft. 9in. intervals, which 
support the slot rails, and form a template to which the concrete 
panels are moulded. Chambers are formed at intervals of five 
yards, for the reception of the insulated supports from which the 
F shaped conductor bars, supplying current to the cars, are hung. 
These insulators have a porcelain body in appearance like an in- 


bolted to the slot rails. The steel rod which carries the conductor 
bars is cemented to the inside of the porcelain cup, and the actual 
attachment to the bars is made by means of cast iron clips capable of 


adjustment by means of an excentric washer. The conductor bars | 


havea sectional area of 2: 15-square inches, and, undertest, they have 


given ie! of the conductivity of Matthiessen’s standard of pure 
copper. The separate insulated supports were subjected to a 2000- 
volt alternating pressure in the shops, and after erection in place 
the whole electrical system was subjected to a similar test between 
conductor bars, and 1000-volt alternatitig pressure between con- 
ductor bars and earth. The bars are placed symmetrically in the 
conduit 6in. apart, and the minimum air-gap between the con- 
ductors and conduit structure is 2in. ; 

Drainage of the conduit is provided for by connecting it to the 
sewers at intervals of 60 yards. 
a settling chamber, which intercepts the mud from passing into the 
sewers, The slot rails are supported by the yokes, and the track 





LAUNCHES AND TRIAL TRIPS. 


MANCHESTER MERCHANT, spar-deck steamer; built by, North- 
umberland Shipbuilding Company, Limited ; to the order of, Man- 
chester Liners, Limited ; dimensions, 373ft., 48ft. by 30ft. 10in.; 
to carry, 7000 tons deadweight ; engines, triple-expansion, 26in., 
42in., 72in. by 48in., pressure 180 Ib.; constructed by, Richardsons, 
Westgarth and Co.; a speed of 124 knots was easily attained ; 
trial trip, January 14th. 

NICOLAS, steel screw steamer ; built by, Craig, Taylor and Co., 
Thornaby-on-Tees ; to the order of, Mr. Ramon de Madariaga ; 
dimensions, 278ft., 40ft. fin. by 20ft. 6in.; to carry, cargo; 
engines, triple-expansion, 20in., 33in., 54in. by 39in., pressure 
160 lb.; constructed by, North-Eastern Marime Engineering Com- 
pany, Limited ; launch, January 16th. 

MATINA, steel screw steamer; built by, Swan, Hunter and 
Wigham Richardson, Limited ; to the order of, Elders and Fyffes 
(Shipping), Limited ; dimensions, 362ft., 46ft. by 32ft.; to carry, 


I A r in m- | a deadweight of cargo of 5000 tons; engines, triple-expansion 
verted jar, and are protected and secured in an iron cap, which is | i e ; feo it + ccs oye 


27in., 46in., and 75in. by 48in., pressure, 1801b.; constructed by, 
Wallsend Slipway and Engineering Company; the vessel is 
specially built for the fruit trade ; launch, January 16th. 

YAT SHING, -steamship ; built by, Swan, Hunter and Wigham 
Richardson, Limited ; to the order of, the Indo-China Steam Navi- 
gation Company, Limited ; dimensions, 290ft. by 42ft. beam ; to 
carry, European and Chinese passengers ; engines, triple-expan- 
sion ; launch, January 18th. 








ALMANACS AND CALENDARS FOR 1904. 


WE have received wall calendars from Messrs. W. H. Willeox and 


These connections pass through | Co., Limited, 23, Southwark-street, London, and from Messrs. 


Moses Eadon and Sons, Limited, Sheffield. The latter is of the 


— 


THE IRON, COAL, AND GENERAL TRADEsg 
OF BIRMINGHAM, WOLVERHAMPTON, Anp 
OTHER DISTRICTS. 


(From our own Correspondent.) 

MATTERS have improved since the quarter!y méeting. A good deal 
of work was given out then, and more has been distributed since 
The reduction in marked bars has brought forward orders which jt 
is believed were previously being withheld. This encouraging 
condition of affairs extends also to plates and other description; 
made by the marked bar firms. {ngineers : who would have 
pone to have used this best iron, but who have been deterred 
y the price, and who have been substituting in some cases 
material of a less desirable character, are being encouraged to go 
back to best bars and plates now that the previously unusually 
reat difference between these and the lower priced products has 

en partly bridged over. Those firms who had Government cop. 
tracts uncompleted have had to make allowance for the reduction 
and this is very naturally a proceeding which they do not relish, but 
it has to be remembered that an allowance would likewise have 
had to be made on the other side supposing that the alteratio, 
had been in the ee direction. BBA. Bloomfield plates are 
£9 per ton at works. Among the firms to issue circulars announe. 
ing the drop were Messrs, William Barrows and Sons, of Bloomtield 
Ironworks, Tipton, whose Crown B.B.H. bars became £8 ; Messrs, 
N. Hingley and Sons, Limited, of Netherton Ironworks, Dudley : 
the Earl of Dudley’s Round Oak Works, Limited, Bricrley 
Hill, the reduction in whose iron extends both to L Crown W.R.0, 
bars, and also to their H.B. Crown bars ; John Bagnall and Sons 
Limited, of Lea Brook Ironworks, Wednesbury, whose Crown LB 
Bagnall iron comes down 10s. per ton. . With reterence to the 
course of the marked bars trade of recent years, it may be said that 
the minimum price within the last few years has been £7, which 
was in force from January 2nd, 1895, until December Ist, 1896, 
when the basis price became £7 10s, This was continued nti] 
October 13th, 1898, when the price became £8, The following 
year—1899—was one of the most extraordinary in the history of 
the iron trade. A decided ‘‘ boom” began in that year, and no 
fewer than five advances took place, these being as follows: 
April 15th, 1899, £8 10s,; July Ist, £9; August 19th, £9 10s,; 
October 7th, £10; and December 2nd, £10 10s. The onward 
movement was continued in 1900, for on January Ist, 1100 
another 10s. was put on, thus making the price £11, and on 
February 2ud a further 10s, was added, thus raising the price to 
| £11 10s, At this maximum it remained until November Ist, by 
which time the boom had passed, and a reduction of £1 was made, 
thus bringing the basis price down to £10 10s. . On January Ist, 
1901, another £1 was taken off, the basis price thus becoming 
£9 10s. On May Ist yet another reduction of £1 was made, thus 
making it £8 10s,, and since then there has been no change until 
the 10s. reduction on January I4th, 1904—the one that has just 
occurred. It will thus be seen that the course has been downward 
since February 2nd, 1900, and that during that time values have 
come down from £11 10s, to £8, or £3 10s. in all. 

The marked bar makers have expressed the opinion that this 
last drop must really be the last, and that the downward course 





of prices must be stayed. If this is found to be possible, it wil] be 
| well for the iron trade generally, as it will helpto maintain values 
| in several departments. Unmarked bars are quoted about £6, 
| They have dropped 30s. in the last three years, and though the 
| demand has slightly improved during the past week, this branch 
| of the market cannot be said to be other than languid. Foreign 
| competition has been ee severe during the past three 
months, and this has greatly interfered with local business. It is 
| estimated that at one period recently as much as £40,000 worth of 
| steel—German and American—was being. imported weekly into 
| Birmingham and the surrounding district, but this is probably 
| somewhat over the mark. Gas strip was reduced 5s. per ton on 
quarter-day, thus making the new. quotation £6 2s. 6d. to £6 5s., 
and the gas tube makers have increased discounts by 24 per cent. 
Business has been improved by the reduction both in the material 
and in the finished article. Hoops are £6 17s. 6d. to £7 2s. 6d. 
Galvanised corrugated sheets may be quoted at about £10 10s., 
| and at the recent quarterly meeting of the Galvanised Iron Trade 
| Association it was announced that the demand had doubled in the 
last ten years. 

In the pig iron trade good hot-air Staffordshire all-mine is about 
| 70s. to 75s. for forge, and 80s. for foundry ; part-mine, 48s. to 53s. 
| for forge, and 50s. to 57s. 6d. for foundry. Northampton forge is 
quoted 45s. upwards at stations; and No. 3, 47s. 6d. Derbyshire 
forge is 47s. 6d. to 48s. 6d.; and foundry, 50s. upwards. 

Electric engineers are actively engaged, sad a great deal of 
further work is in prospect. The Town Council of Stafford 
are contemplating electric lighting extensions at a cost of 
£6600. The Town Council of Aston have ‘decided to lay out 
£10,500 in alterations to the Witton-lane Depdét, so as to make it 
suitable for the accommodation of forty-four electric tramears. 
The Birmingham Tame and Rea District Drainage have accepted 
the following tenders :—-With Mr. W. H. James for £1548, for the 
erection of pumping stations; with Mr. William Cunliffe for £9425, 
for the construction of silt tanks ; with Messrs. Cochrane and (o. 
for £401, for the supply of cast iron pipes; and with Messrs. 
Robert Taylor and Sons for £1412, for three Lancashire boilers. 





NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.__No improvement can be reported in the unsatis 
factory position of the engineering trades throughout Lancashire 
to which J have referred in previous notes. Although some of the 
principal tool makers are still fairly busy it is exceptional where 
they are not running off orders much more rapidly than new work 
is coming in, and other branches, such as boilermakers and the 
textile machinery trades, remain in much the same depresse:| 
condition reported for some time past. - There are no further 
employment returns as yet available from other trades union 
organisations beyond those of the Amalgamated Engineers, from 
which I quoted last week. The United Machine Workers’ Societys 
has thought it advisable not to issue any official returns for the 
past month, and those of the Steam Engine Makers’ Society will 
not be ready for another week or so, The previous reports of the 
above societies, however, indicated « largely increasing number 
of out-of-work members coming on the books, and it is tolerably 
certain that the returns when they are issued will be very much 
on the same very unsatisfactory lines as those of the Amalgamated 
Society of Engineers. 

On the iron and steel market here an inanimate sort of business 
continues the position generally. In small miscellaneous orders 
fair amount was passing through at the Manchester Change meet 
ing on Tuesday, but buying in anything like quantity is excep- 
tional. As to prices, the general tone of the market is weak, and 
in some instances makers are easier in their quotations, Where 
there is any material cutting in quotations it is, however, chiefly 
with iron he!d in second hands, bought before the recent advance. 

For pig iron only hand-to-mouth sort of inquiries were stirring, 
and even where buyers were tempted with quotations substantially 
under the current makers’ rates, they were not disposed to pur- 
chase beyond present requirements. 

Lancashire makers of pig iron have still to quote low to secure 
orders, 52s. being taken in special cases, with quotations about 
52s. 6d. to 53s. net for No. 3 foundry delivered Manchester. 
Derbyshire brands have eased down somewhat upon. recent quoted 
rates, and according to brand makers are sellers at from 
about 51s, 9d. and 52s. up to 53s, and 53s. 6d. net Manchester. 
Reports have been current that the recent advance in Lincolnshire 
iron bas not been maintained, and that at the Birmingham 





daily tear-off pattern, with appropriate Shakespearean quotations, 


quarterly meeting sales at lower prices were being put through, 
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So far as the official list basis rates are concerned, there has been 
no alteration, these remaining at 48s, net.Manchester, Merchants, 
however, Who are holders of iron bought before the recent advance 
are selling at quite 6d. below the list rates. The position with 
regard to forge qualities is unsatisfactory, requirements being 
indifferent and American iron coming upon the market in com- 
petition with local makers, - Quotations remain unchanged at 
17s. 2d. for Lincolnshire, with Lancashire makers quoting about 
the same figure, and Derbyshire makers easing down from recent 
rates to about 47s. 6d. and 47s, 8d.-net delivered Warrington. 

The weakening tendency in Middlesbrough iron reported last 
week continues ; quoted prices show a giving way of about 3d. to 
6d. per ton upon late rates, and there are sellers of No, 3 foundry, 
delivered Manchester, at 50s. 4d. to 50s. 7d., with makers quoting 
about 50s, 10d, to 51s, ld. for special brands. For Scotch iron 
quotations continue somewhat irregular, and where business of any 
weight is involved there are very low sellers, Delivered Man- 
chester docks Eglinton is quoted 53s, to 53s. 6d., and Glengarnock 
about 53s, 6d,, but there are sellers at 3d. to 6d. per ton under 
these figures; Gartsherrie is quoted about 56d, 3d. to 56s. 6d. 
Although American iron does not yet arrive, comparatively 
small quantities are reported on the way ; delivered Manchester 
docks quotations are about 49s., with Canadian about 48s, net. 

Hematites are perhaps a trifle steadier, but business is only slow, 
and there is no really quotable advance. ‘Ordinary No. 3 foundry 
brands remain about 60s, to 61s., with 63s. being got for some 
s»ecial brands, delivered Manchester, 

“Some slight improvement in the manufactured iron trade is 
perhaps to be noted. The fact that prices have got down to what 
makers regard as absolutely rock bottom is probably bringing 
forward rather more buying, and orders which were being held 
back are now being placed. Forges with a small output are just 
now full of work, but the large finished ironworks are still short 
of orders, and are not running full time. Quoted prices for Lanca- 
shire bars remain firm at £6 5s, stations, and £6 6s, 3d. warehouse, 
with Yorkshire bars £6 ! and North Staffordshire bars £6 5s, to 
£6 10s., delivered into this district. Hoops are in limited request, 
but quotations are unchanged at £7 2s. 6d. random to £7 7s. 6d. 
special cut lengths, delivered Manchester, and 2s. 6d. less for 
shipment, 

Continued competition to secure business has a more or less 
weakening tendency upon prices generally in the steel trade. In 
billets and sheet bars American manufacturers are again coming to 
the front, and just shading their prices to cut out German makers. 
Delivered Manchester docks American billets are being quoted 
about £5 19s., and sheet bars at £4, bringing them about a couple 
of shillings below German billets, which, delivered at works, are 
quoted about £4 3s. to £4 4s, For English billets, business in 
which is only possible under special conditions, quotations are 
about £4 10s, to £4 12s, 6d., but large users are not prepared to 
buy except at about £4 7s. 6d. In steel joists Belgian makers are 
delivering Manchester docks at £4 14s. f.o.s. For English joists 
of similar section the minimum quotations for large specifications 
would be £5 5s, Manchester, and for small quantities £5 7s. 6d. per 
tun. Asa result, where they have to compete with continental 
manufacturers, English makers are not caring to quote at all. 
With regard to manufactured material, except that common 
plates have hardened upon the very low quotations recently ruling, 
and are not now quoted under about £6 to £6 2s, 6d., prices all 
through remain extremely low, £6 5s. to £6 7s. td. being the 
maximum for bars, with the list basis for boiler plates £6 12s, 6d., 
but where not actually quoted, for boiler specifications about 
£6 7s. 6d, to £6 10s, delivered Manchester district. 

A fairly steady sort of business is the report generally through- 
out the coal trade of this district. For the time of the year, 
however, the demand, taking it all through, is only indifferent, 
and, with pits running not more than five days per week, and in 
some instances less, the output is sufficient: to meet requirements 
in all descriptions of fuel. Prices generally are being well main- 
tained, and where forward contracts are placed these are based 
upon current rates. The better qualities of round coal used for 
house-fire purposes continue in but indifferent request for the time 
of the year, and with ample supplies prices, although firm, are not 
more than maintained at the list basis rates. Common round 
coals continue in only limited demand for steam and forge pur- 
poses, but as this class of fuel is just now in request for house-fire 
consumption, prices are steadily held to, and at the pit mouth 
ordinary descriptions of steam and forge coals remain about 8s. to 
&s, fid., with the better qualities fetching 8s. 9d. per ton. The 
better descriptions of slack continue in fairly active request for 
engine purposes, and most collieries have no difficulty in disposing 
of all they are producing, with prices firm at about 6s. 3d. and 
6s, 6d. up to 6s. 9d, per ton.. Medium sorts of slack are in fair 
demand, with prices steady at about 5s. to 5s, 6d. per ton. 
Commoner sorts of slack remain somewhat difficult to move, owing 
to competition with surplus output in other districts, and, 
although perhaps not cut quite so low as they have been recently, 
prices at the pit mouth do not average more than about 4s, 3d, to 

1s, 6d. and 4s, 9d. per ton. 

In the shipping trade the slackening off reported last week 
continues, and prices, if anything, are rather easier, Delivered 
Mersey ports, however, ordinary Lancashire steam coal could 
scarcely be bought under 9s, 3d. to 9s, 6d., and for some special 
sorts 9s, 6d. up to 10s, is still being quoted, 

In the coke trade only a moderate sort of demand is reported 
either for foundry or furnace qualities. For the best foundry 
qualities prices in Lancashire have eased down slightly since the 
commencement of the year, the maximum quotation for best 
qualities being now about 21s. 6d, to 22s, 6d. at the ovens, with 
medium sorts about 18s, to 19s. per ton, Furnace cokes have 
undergone no further alteration since a slight easing down was last 
reported, and good washed Lancashire cokes average about 13s. to 
lis, per ton at the ovens. 

| have just received from Messrs. David Moseley and Sons, of 
Ardwick, near Manchester, an account of a run’ which must, | 
think, establish a record. A steamer came into the Tyne, was 
overhauled, and her engines packed with their Duriflex packing. 
She sailed to the River Plate, thence to Aberdeen, round to the 
Tyne, and on to Tanganrog. From there she went to Rotterdam 
and back, and finally called at Cardiff, completing a voyage of 
160 days, all this with the same packing, which, the firm tells me, 
was in perfect condition when the engines were opened up. 

Bavvow.—The demand for hematite pig iron has improved by 
reason of the fact that the steel mills in the district have again 
been put in operation, and are consequently requiring full supplies 
of crude iron, The four furnaces damped down at Barrow before 
Christmas are again in full blast, and there are now five furnaces 
working at Barrow, with a production equal to six, It is expected 
that other furnaces in the district, which were damped down a 
short time ago, will soon be in full blast, as the wants of steel 
makers in Scotland, Yorkshire, and the Midlands are likely to 
increase, At present nineteen furnaces are in blast, compared 
with thirty-three in the corresponding week of last year. Prices 

are very low at 54s. for mixed Bessemer numbers net, f.o.b. 
nominal, and 52s, 10d. for non-sellers, buyers 6d. less. Stocks of 
warrant iron have increased during the week by 1304 tons, and 
now bulk out at 21,536 tons, 

Iron ore is quiet, but the trade doing is almost wholly concen- 
trated on native produce, as prices are too low for the economic 
use of Spanish and other ores, (Good average sorts are at 9s, per 
ton. An effort is being made to transfer the mines of Harrison, 
Ainslie and Co., now in liquidation, toa new ownership, backed 
up with sufficient capital to develop the royalties in this place. It 
is known that a very large body of ore exists at this place, and 
only needs developing. 

Steel makers are better off for orders than they have been for 
some time, and it is evident that the trade of the year is likely 
after all to be of great volume although, as a matter of fact, 
prices have to be very low in order to secure orders, Local makers 
have booked orders for 12,000 tons for the Canadian Pacitic Rail- 














way Company at the low price of £4 12s, 6d. per ton net f.o.b., 
and other good orders are in the market. Ship plates are not in 
full demand, and the mills are only working half time, but prospects 
are improving, and it is probable there will be a full demand for 
shipbuilding material later on in the season. 

The only important item of news in the shipbuilding trade is the 
receipt of an order from the Mikado’s Government for a new 16,000- 
ton battleship, which will be built by Vickers, Sons and Maxim. 

Shipping is quiet. The exports of pig iron and steel from West 
Coast ports during last week amounted to 8943 tons, against 15,024 
tons in the corresponding week of last year. . The aggregate ship- 
ments this year have reached 27,610 tons, against 42,433 tons in the 
corresponding period of last year, a decrease of 14,823 tons. 

Coal and coke are quiet, and easy rates prevail. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE settlement of the locomotive coal contracts has eased the 
South Yorkshire market considerably, and the interest, which was 
somewhat exceptional this season, has now died down. All things 
considered, 8s, 9d. per ton was about as much as was expected by 
coalowners, Although a heavy drop from the inflated figure of 
16s, perton in the ‘“‘boom ” year, it is a great advance on what 
was obtained fifteen or sixteen years ago, when about 6s. per ton 
was the ruling rate. A number of South Yorkshire collieries will 
not be so well off for work this season, as they have been left out of 
certain contracts in which they have been accustomed to partici- 
pate. The result will affect, not merely the miners in the pits, but 
the merchants and tradesmen in the colliery villages, which depend 
upon the industry for their business. 

Quietude prevails in the house coal trade. A touch of sharp 
weather gave a much-needed fillip towards the end of last week, 
but with the going of the frost the demand declined once more, 
but at the time of writing it is again colder. About an average 
weight continues to be sent to London and the southern markets, 
while the Eastern Counties are ordering pretty freely both 
in house and gas coal. The thin seam coalpits are but in- 
differently employed, and in several directions it is probable that 
work will be much restricted, if not altogether suspended, for a 
time. Silkstone coal, in the best qualities, fetches 13s. to 
13s. 6d. per ton; secondary qualities, lls. to lls. 6d.; 

3arnsley thick seam, 11s. 6d. to 12s. for superior sorts, and 
10s. to 10s. 6d, for secondary qualities. There is more doing 
in gas coal, which is being heavily delivered under contract to the 
gas companies and corporation departments. Prices vary consider- 
ably, owing to distance and other circumstances. A local gas 
company recently bought 1000 tons at 9s. 6d: per ton. Larger con- 
tracts are made on easier terms. 

In slack and smudge the Lancashire cotton mills are taking good 
deliveries, a circumstance which enables prices to be maintained. 
Coking qualities are in fair demand at 5s. 3d. to 5s. 6d. per ton in 
owners’ wagons at the pits. The coke trade is much duller, and 
North of England competition is being increasingly felt in North 
Lincolnshire. 

There is no change for the better in the heavy industries. 
Nothing more has been heard of armour-plate orders, and only one 
of the three Sheffield firms engaged in that class of military 
material has much todo, No doubt the next contracts will go to 
the other establishments, where the work contracted for at the 
beginning of last year is completed, and valuable plant and 
machinery are standing. Whether there is to be war or peace in 
the Far East, the makers of war material are not experiencing any 
activity in heavy projectiles, shot, shell, or other similar speciali- 
ties, 

In railway and marine work there is equally little doing. It is 
remarkable how careful the home companies are in placing any- 
thing beyond immediate requirements, while the colonial and 
foreign trade is practically at a stand as well. The most hopeful 
of all our trades at present are those connected with electric 
installations in tramways and railways. Much good work is being 
done for the London County Council, and there are strong indica- 
tions that important orders for provincial centres are certain to be 
placed in the near future. 

The Students’ Engineering and Metallurgical Society held its 
sixth meeting at the Technical Department of the University 
College, Sheffield, on the 15th inst., when Mr. T. Swinden read a 
paper on ‘Various Methods of Carburisation of Iron.” The 
paper was illustrated with actual samples, diagrams, analyses, and 
a representative selection of photo-micrographs. 








NORTH OF ENGLAND. 


(From our own Yorrespondent.) 

THE expected rise in the prices of pig iron in this district has 
not been reported ; on the contrary, there is a downward move- 
ment, and the market is depressed in consequence. The exveri- 
ence for some years past has been that the value of pig iron has 
improved in January, and in anticipation of this speculators last 
month bought Cleveland warrants rather freely, with a view to 
selling out at a profit when prices advanced, but instead of seeing 
quotations improve since the year commenced, they have gone 
back, and the prospects of an early rise are not encouraging. Thus 
some of the weaker speculators are making haste to clear out, and 
this action helps the prices in their downward course, and the 
operators, instead of getting out of their transactions at a substan- 
tial profit, as they looked for, can hardly be otherwise than losers. 
It would seem that the longer they hold on the more they will find 
things against them, and so they are pressing sales, with the result 
that on Wednesday they sold at prices lower than anything that 
has been reported since 21st ult. The best price attained in last 
month’s advance in Cleveland warrants was 42s. 11d. cash buyers 
on the 29th, but this month the quotation has steadily dropped, 
until on Wednesday 41s. 104d. cash was all that buyers would give, 
a lower figure than has been reported since about the middle of last 
month, 

Cleveland pig iron has fallen, in sympathy with warrants, though 
not to the same extent, as makers are not so anxious to sell as_ the 
holders of warrants. They have a fair number of orders booked, 
and stocks are very small. Thus, while Cleveland warrants have 
fallen over 1s. per ton in value, makers’ iron has only declined 73d. 
per ton. No.3 Cleveland G.M.B. pig iron has dropped to 42s. 45d. 
per ton for early f.o.b. delivery, and some of the second hands 
would not refuse 42s, 3d., especially when consumers could get 
warrants so much more cheaply. No. 4 foundry is at 42s. 3d.; 
grey forge at 42s.; mottled at 41s. 6d. ; and white at 41s. 3d., 
all for early delivery. 

The hematite pig iron market is less unsatisfactory than that 
for Cleveland iron, which is the reverse of recent experience, for 
hematite iron has been declining in value, while Cleveland iron 
advanced. Now the former is the less affected by the depression. 
This is a result of the curtailment of the production, and also of an 
improvement in those branches of the steel trade which are the 
chief consumers of hematite iron—those producing steel for the 
shipbuilders, The latter have beoked a fair number of orders since 
the year began, and have to cover themselves as regards materials, 
so they are buying more plates and angles, and the makers of these 
call for more pig iron. Nevertheless, the prices of East Coast 
hematite pig iron are somewhat lower than they were last week, 
50s. 9d. per ton being quoted for mixed numbers, 51s. for No. 1, 
and 48s, 9d. for No, 4. But Rubio ore is dearer, the mineowners 
in the Bilbao district having raised quotations,. and merchants on 
this side have to follow suit. A short time age Rubio ore could be 
got at 14s. 9d. per ton c.i.f. Tees, now the quotation is 15s. 3d., 
and 15s, 14d, has been generally paid this week, Though the con- 





sumption of Rubio ore is much less in this district than it was, 
some difficulty is experienced in getting all that is needed, and 
consumers have to take qualities which not long ago they would not 
have looked at. The comparative dearness and the poorer 
quality of much of the ore that is now received from Spain is 
inducing steel manufacturers to utilise iron made from other ores 
for their steel making purposes, and the proportion of steel made 
from hematite pig iron is likely to continue to get smaller. 

The exports of pig iron from the Cleveland district this month 
are above what was expected, and are better than a January 
average, owing to the large deliveries to Scotland ; to the Continent 
they are poor, but that is usual at this season of the year. The 
quantity shipped this month to 20th was 49,213 tons, against 
48,028 tons last month, and 44,228 tons in January, 1903, also to 
20th. The stock of Cleveland pig iron in Connal’s public warrant 
stores increases, and the quantity on Wednesday was 102,960 tons, 
an increase this month of 3007 tons. Very few brands are now to 
be found in the public stores, and buyers know pretty well what 
brand will be given to them when they purchase warrant iron. 

The manufactured iron and. steel industries are not worse ; on 
the contrary, some branches show improvement, Thus there is 
more inquiry for steel railsand plates, and this inquiry has resulted 
in some good orders for the latter, though the demand is not such 
as to call for the re-starting of any of the mills that have been 
and are idle. ‘ Only two steel manufacturing firms in the North of 
England are at the present time rolling ordinary steel ship plates, 
and only two manufacture iron ship plates. The quotation for steel 
ship plates is £5 7s. 6d., and of iron ship plates £6 2s. 6d., both 
less 24 per cent. and f.o.t.. Manufacturers of steel ship plates are 
expecting to be able to increase the prices shortly. Steel ship 
angles are somewhat cheaper than they were last week, though 
there has been rather more demand for them, and shipbuilders 
have been able to buy them at £4 17s. 6d., while iron ship angles 
have dropped to £5 17s. 6d., both less 24 per cent. Steel sheets 
have been reduced to £7 17s. 6d., and iron sheets to £7 7s. 6d., 
both less 24 per cent. Steel hoops are down to £6 15s., less 24 per 
cent. f.o.t. 

Rail manufacturers speak more hopefully about their prospects, 
and they are not by any means badly off for work, consumers 
having bought more freely since the price fell below £5 per ton. 
The quotation is now £4 12s. 6d. net at works, a lower figure than 
has ruled for above five years, and almost the lowest that has 
ever been reported. But competition is very keen, not only 
among British manufacturers themselves, but with the Germans, 
who, while they cannot well send rails over here, are able to com- 
pete with us in neutral markets with some amount of success, 
Cast iron railway chairs are steady at £3 10s. net at works, and 
founders keep rather firmly to that. Steel railway sleepers are 
obtainable at £6 net at works, but there is a very poor demand 
for them. 

The engineering and shipbuilding industries are somewhat more 
favourably situated, more particularly the latter. Messrs.. Robert 
Stephenson and Co., Limited, Darlington, have secured orders for 
six passenger engines and tenders for the Cambrian Railway Com- 
pany, and also for six tank engines for the Rhymney Railway. 
Their establishment is now on full time, and the report that the 
men were about to be put on three-quarter time is without founda- 
tion. Messrs. William Gray and Co., West Hartlepool, last week 
booked orders for four steamers for north-east coast owners, and 
Sir W. G. Armstrong, Whitworth and Co., are to build one of two 
battleships, each of 16,400 tons, for the Japanese navy. The 
other is to be built by Messrs. Vickers, Sons and Maxim, at 
Barrow, and they will be the most powerfully armed vessels in the 
world. 

The arrangement for the amalgamation of the South Durham 
Steel and Iron Company and the Cargo Fleet Iron Company has 
been carried through, but there is still a certain number of 
dissatisfied South Durham preference shareholders, and they have 
sent a requisition to the secretary of the South Durham Steel and 
Iron Company asking that an extraordinary meeting of the company 
shall be called to consider the matter. 

The general wages question in the engineering industries is being 
considered by the men, who are deliberating as to what reply they 
shall give to the claim of the employers for a reduction, but they 
are not required to give a definite reply before the end of next 
month. At the Hartlepool shipyards the riveters employed on 
repairing work have struck work against a 10 per cent. reduction 
in prices, which took effect last Saturday, and in consequence of 
this stoppage a number of men in other departments have been 
thrown out of work. The owners of the Philadelphia Engine 
Works—the Lambton Collieries Company—have given notice that 
on and after Ist prox. a 5 per cent. reduction in wages of all 
grades of men employed there will be made, owing to the decline of 
trade. 

The question of the supersession of the present ferry between 
the north and south banks of the Tees at Middlesbrough by a bridge 
has again been taken up by the municipal authorities in that town, 
it being generally admitted that the present ferry system is a 
cumbrous and antiquated method involving general delay and in- 
convenience, especially to the thousands of workmen who have to 
cross every day. A transporter bridge, similar to that at Rouen, 
is being advocated, and a sub-committee has been appointed to 
consider the matter. It is estimated that such a bridge could be 
constructed for £50,000, and the annual working expenditure 
would be £1317, as compared with £3100 per annum, the average 
cost of the present ferry. 

Mr. Henry W. Davis, the locomotive foreman of the North- 
Eastern Railway Company at Sunderland, has been appointed 
assistant locomotive superintendent of the Egyptian State Railways 
at Cairo. He was trained at the North-Eastern Railway locomotive 
works at Darlington. 

The coal trade, which has had a good run of business while most 
of the other industries have suffered from depression, is now 
somewhat affected by dulness, the demand being slow in all 
branches, and in all except the gas coal collieries the production is 
being curtailed, for it has this month been in excess of the require- 
ments. The tendency of prices is downward, and best steam coals 
can be got at 9s. 43d. per ton f.o.b., or about 2s. per ton below 
what was paid in January last year. Small steams are as low as 
3s. 103d. Best gas coals are at 8s. 74d. f.o.b., and seconds at 
8s. 44d., while coking coals are at 8s. 6d., and Durham unscreened 
bunkers at 8s. 74d. The coal tax imposed by the British Govern- 
ment on the export of all coal sold at 6s, per ton and over is now 
pressing hardly upon the coalowners in this district, when they 
have to compete with German coal, and at a conference of the 
Durham and Northumberland coal trade, on Saturday, it was 
decided to send a deputation to the Chancellor of the Exchequer 
at an early date, to advocate an abolition of the tax. The quota- 
tion for foundry coke is 15s. 6d. f.o.b., and medium is at 13s. 9d. 
per ton delivered at the Middlesbrough furnaces. Mr. Moses 
Hobron, who has been thirty-six years with Messrs. Bolckow, 
Vaughan and Co., for some years as manager of the Auckland 
Park Colliery, has been appointed chief agent of five of the 
collieries belonging to Messrs. Briggs and Co., at Westwood, 
Normanton, 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow pig iron market has been quiet this week, con- 
sumers purchasing sparingly, while speculators have taken 
comparatively little interest in the business. A quantity of 
Cumberland hematite has been done at 52s. 9d. for delivery in 
twenty-six days. Scotch warrants are quoted nominally from 
49s, 9d. to 50s, cash. Business has been done in Cleveland 
warrants at 42s, 34d. to 42s, Od. cash, 42s, sixteen days, and 
42s, 4d. to 42s. 13d. one month. 

In the last few days the inquiry for Scotch hematite pig iron has 
improved to some extent, although it does not seem likely that the 
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amount required by the steel makers will come up to what has 
been usual in some recent times. The pricesare steady, merchants 
quoting 56s. per ton for delivery at the West of Scotland steel 
works. 

There are 79 furnaces in blast in Scotland, compared with 86 at 
this time last year, and of the total 40 are making hematite and 39 
ordinary pig iron. 

The shipments of pig iron from Scottish ports in the past week 
were small, amounting to only 4727 tons, against 10,272 in the corre- 
sponding week of last year. Of the total there was despatched to 
the United States, 30 tons; Canada, 115; South America, 221 ; 
India, 50; Australia, 105; France, 75; Italy, 350; Germany, 20; 
Holland, 55; Belgium, 60 ; Spainand Portugal, 15; China and Japan, 
180 ; other countries, 348 ; the coastwise shipments being 3103 tons, 
against 5243 in the corresponding week of last year. The aggre- 
gate shipments since the beginning of the year are 15,452 tons, 
compared with 21,541 in the same period of 1903. 

The arrivals of Middlesbrough pig iron at Grangemouth in the 
past week reached 14,973 tons, being 4716 more than in ;the corre- 
sponding week, and the total imports since the beginning of the 
year are 22,816, showing an increase of 435 tons. 

The foundries are again in full operation, and it is expected 
that they will require large quantities of pig iron, largely of 
English make, for some months to come. 

In the malleable ironworks of the West of Scotland employ- 
ment is unequal, while some makers have fair orders and 
prospects, others are slack, and in all cases prices are low, and 
competition keen both among home makers and with foreigners. 

A new works has just been started at Motherwell by the Mother- 
well Iron and Steel Company, Limited, for the manufacture of bars 
and iron and steel hoops. 

One or two fresh shipbuilding orders are intimated this week, 
but they are of small importance as regards the size of the vessels. 
Some of the shipbuilding and engineering firms are, however, in 
receipt of a large number of inquiries, from among which, it is 
hoped, business may eventually come. Prices may probably ere 
long induce shipowners to make additions to their fleets. No 
doubt some of the firms who sold vessels during the demand for 
tonnage in the course of the African War, as well as others who 
were astute enough to take advantage of the determination of 
American speculators to acquire British ships, will by-and-bye see 
their way to come into the market for new and up-to-date vessels. 
In the meantime, there is a good deal of depression in a number 
of the shipbuilding centres, with considerable numbers of men 
out of employment, and local authorities in certain instances 
have been obliged to make special arrangements for relief of the 
unemployed. 

Business in the coal trade is gradually assuming its normal con- 
ditions. The shipments in the past week from Scottish ports show 
an increase of 76,000 tons over those of the preceding week. Work 
is now general at the collieries, and a large output is being ob- 
tained. Steam coal is quoted at Glasgow Harbour 8s. 9d., splint 
9s., and ell 8s. 9d. to 9s. 6d. per ton. Both manufacturing and 
household consumers are taking good supplies, and the prospects 
of the trade appear to be fairly encouraging. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE stormy weather again interfered with shipping last week, 
and nothing like so many cargoes of steam coal were despatched 
from Cardiff. Still towards the close of the week there was an 
improvement, and 13,000 tons went to Port Said, and 5000 to Cape- 
town. On the 15th something like the old number went off, 
chiefly large tonnage, in all twenty-four vessels. At the beginning 
of the week there were two very opposite rumours discussed on 
*Change, one that Japan was in the market for 300,000 tons more 
coal, the other that Russia had suspended its purchase. This 
latter as the week passed gained strength, and there is a strong 
impression about that the war scare is subsiding. With the 
opening of the week 8200 tons were despatched to Port Said, and 
5350 tons to Alexandria. Both Newport and Swansea suffered a 
certain degree of slackness in the coal trade on account of the 
storms. Swansea only despatched 32,000 tons, and the despatch to 
France was only 12,000. 

The condition of the coal trade was accurately described by Mr. 
D. A. Thomas at Clydach Vale this week. He regarded it as in 
a fairly flourishing condition, and the market strong. The strike 
in America had benefited the coal trade, and Far East questions 
had done similarly, though he hoped the crisis of war would be 
averted. Throughout prices had been kept up well, but the turn 
must come; prices were not going to be maintained at present 
rate, whatever the federation might do. They would come down 
some day, and it behoved the colliers to make hay while the sun 
was shining, and-put by against a rainy day. Reverting to the 
coal tax, he thought that the figures brought before the Customs, 
London and Cardiff, were unreliable. Every shipper had to make 
a declaration of value, but this was often done by office boys. He 
would suggest that the Customs insist upon a declaration by 
proper authorities, and offenders be fined £100. He did not 
think a remission of the coal tax this year likely. Upon the 
subject of the coal tax Mr. Taylor, of the Tredegar Coal Company, 
stated before the Commission this week that his company had 
lost large contracts in France owing to German competition, but 
their output was 30 per cent. more in 1903 than in 1902, and this 
was owing to their having gained more contracts elsewhere. 

The principal demand of late has been for best coals, though a 
tolerable sale has taken place of drys and seconds; small coal is 
improving ; house coal steady ; so also patent fuel and coke ; pit- 
wood sluggish ; prices fluctuating. 

On ’Change, Swansea, this week, pig iron was quoted lower: 
prices 3d. to 6d. per ton less ; finished iron and steel prices remain. 
Glasgow pig iron warrants are at 49s. 9d. cash. Middlesbrough, 
42s. for cash ; Cumberland hematite, 52s. 6d. cash ; Welsh merchant 
bars from £6 ; steel rails, heavy, from £4 10s.; light, from £5 10s. ; 
sheet iron, from £8; steel, from £7 15s.; Bessemer bars, from 
£4 5s.; Siemens, from £4 7s. 6d. Tin-plates are firmer ; Bessemer 
quoted at 11s. 9d. to 12s., but sales are stated to have been made 
at higher figures ; Siemens, from 12s. Block tin is at £130 5s.; 
spelter, at £21 12s. 6d.; copper, £57 6s.; lead, £12 2s. 6d. Iron 
ore, Spanish, 14s, 

Cardiff has had the distinction of being the first port to receive 
a cargo of American steel. This came in this week from New 
York in the form of steel billets consigned to R. Thomas and Co. 

A tolerable number of orders for rails are held. Dowlais has 
been busy in this respect, and sent away 1200 tons to Calcutta this 
week. In the Swansea district, I am glad to state that Baldwin's 
smelting furnaces have been re-started, after a stoppage of several 
weeks. The bar mill continues in good work. Upper Forest Mill 
is busy, and is turning out steel bars for the tin works, Cwmfelin, 
Duffryn, and Pontardawe are also going well. A number of 
furnacemen are out in the district. The machinery for the new 
engine at the Duffryn is of latest and best type. The shafting 
and fly-wheel combined weigh about 75 tons—a good indication of 
the power. A number of men continue out at Ebbw Vale, but 
there is no falling off in energetic improvements. Dowlais Big 
Mill and fish-plate mills are busy, and Cyfarthfa would seem to be 
holding its own. In the event of war, states an authority, the 
Welsh trade would be seriously affected. Swansea continues to 
import freely, and on Tuesday the first cargo of steel came to that 
port from America. 

This was in the form of 760 tons of steel bars, 500 tons for the 
Old Lodge Works, Llanelly, and the 250 tons for Mr. David, Port 
Talbot. In addition Swansea has imported old steel rails from 
Barrow and Dublin, and a cargo of pig ironfrom Harrington. Last 
week there was an increased receipt of ore from Bilbao, and at 
Newport of pig iron from Grimsby, and steel scrap from. Bristol. 
A meeting was held at Swansea, on Tuesday, of masters and men 


interested in sheet steel, but only on a question of a uniform system 
with “ helpers.” 

‘* Mabon,” at a meeting in the Rhondda this week, contended 
that the importation of steel bars from Germany had given a spurt 
to the tin-plate trade, as it enables makers with cheaper steel to 
compete successfully in selling their tin-plates. He maintained 
that Welsh tin-plate manufacturers were not bound to buy them, 
but found it to their interest to do so, On this head, while often 
commending ‘‘ Mabon” for his honest vigour, his reasoning this 
time must be looked upon as shallow. He overlooks the deteriora- 
tion of tin-plate caused by using inferior steel. This must tell—as 
repeatedly pointed out in this column—apart from all fiscal 
controversy, 

I must wait a little later on to give a trustworthy opinion 
regarding the associated industries. So far there appears signs 
of improvement. In the Swansea Valley the spelter trade is 
brisk, and I do not hear of any adverse influence from the North 
Walian district. Tube works busier. Copper continues to increase 
in demand, principally sheets. Foundries suffer from a lack of 
orders in castings. Engineering sheds are busy, notably those of 
Kirby, Players, and at Llansamlet chemical factories active. In 
tin-plate another proof has been given of the weather influences, 
only 25,556 boxes having been shipped, with the result that stock 
now exceeds 111,000 boxes. Men were fairly active, and sent 
nearly 55,000 boxes from works, At Llanelly a good deal of 
activity is visible, and the opening of the harbour appears to have 
put renewed life into the place. This does not extend to the 
collieries, many of which are not working full time. Rumours are 
rife of important amalgamations of anthracite collieries, particu- 
larly in the Gwendraeth district. 

The progress at the new Bristol dock, named the Royal Edward 
the VII. Dock, is now indicated practically by the announcement 
that at a given date the management will receive the caisson, the 
lock gates for entrance lock, and the opening bridge, for which 
tenders have been received, 

It is now publicly stated—confirming what I hinted at last week 
—the Elder Dempster Company are in treaty for acquiring Porth- 
cawl for coal traffic from their important Maesteg collieries to 
Avonmouth, Liverpool, &c. 

Corfield and Co., of Cardiff, have, 1 hear, secured the fine screw 
steamer of 3578 tons purchased of McLaren, Glasgow. 

The death of Richard Cory took place at Plymouth this week. 
He was, a quarter of a century ago, head of the firm of W. Cory 
and Sons, the great coal exporters of Cardiff, and a prominent 
figure in the coal world of Wales. He was in his eighty-first year. 

Latest: The Spanish navy is in the market for 300,000 tons 
Cardiff coal. The horses at Hirwain Colliery have been sold by 
auction. 








NOTES FROM GERMANY. 


(From our own Correspondent.) 

No change whatever can be reported to have taken place on the 
iron market in this country ; there was little done last week, and 
very few fresh orders have been secured since New Year. 

In Silesia the condition of the iron industry has been somewhat 
firmer than in previous weeks; only pig iron is very quiet. A 
moderately good business was done in malleable iron and in 
finished articles. Plates remain in a hopeless condition, and 
girders, too, are in quiet, though fairly steady, demand ; but hoops 
and bars meet with tolerably good request. 

Rhenish-Westphalian ironmasters are still doing but a very 
moderate business, no improvement being noticeable as yet with 
regard to demand or prices, The market for crude iron is par- 
ticularly quiet, and billets and blooms are also rather weakly 
called for, Likewise in scrap iron little is done, and manufactured 
iron has been in poor request generally, as both local and foreign 
demand is very limited. 

According to the Aé/nev Volkszeitung a restriction in output will 
be resolved upon by the Drawn Wire Convention for the first 
quarter of the wera year. 

During a violent thunderstorm, on the l4th inst., lightning 
struck the Dillingen Ironworks on the Saar ; several men received 
injuries. 

A vigorous trade is done on the coal market in Silesia, and 
deliveries in the last two weeks of January will be considerably 
higher than during the same period in December, 1903. The coke 
market is also in a very satisfactory position, all sorts meeting with 
strong demand. A fairly large export is being done to Austria- 
Hungary, Roumania, and Servia, and engine fuel also finds a good 
market in Russia. 

Favourable accounts may likewise be given of the coal industry in 
Rheinland-Westphalia, where an increasing inquiry was felt for 
nearly all sorts of fuel, gas coal being in particularly good call. 

The amount of work done on the Austro-Hungarian iron market 
continues exceedingly limited, and very unsatisfactory accounts are 
being received from nearly all departments. 

The Germanand Austrian welded tubes conventions have recently 
prolonged their agreements concerning the mutual protection of 
sales till 1908. 

The demand for engine and gas coal has been fairly strong in 
Austria-Hungary. House coal, likewise, has been in improving 
request. The tendency of the market is firm, all the larger 
sugar mills having already purchased their requirements for 1904 
and 1905. Coke remains in a favourable condition. 

A lack of fresh work and much quietness in the various depart- 
ments is reported from the Belgian iron market. There is rather 
a falling off in demand noticeable against previous weeks. In the 
course of the present month tenderings for the Marine Depart- 
ment and for the State Railways will take place, and these will 
perhaps help to improve the condition of the iron market. 

A very lively sort of trade is done on the Belgian coal market, 
where house fuel is in particularly strong request. The business 
in coke is considerably hampered by the syndicate, and consumers 
not coming to an agreement about prices. 

Ironmasters in France still experience considerable difficulty in 
obtaining orders, the business done being of a poor, hand-to-mouth 
sort, and the position all round is, therefore, quiet ; only very few 
branches can boast of having secured sufficient work to keep up a 
regular employment. 

A firm tone is reported from the French coal market, demand 
remaining lively as before, while quotations show much stiffness 
on the whole. 

There is talk of avery large ironworks that is going to be built 
in the Ussuri district in Eastern Siberia. An American firm is 
said to be connected with this establishment, the joint stock capital 
of which is to be six million roubles. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


THE steam coal market ruled firm, a better supply of tonnage 
having come on. House coal is unchanged. The quantity of coal 
shipped for week ending January 16th was 58,343 tons—foreign, 
43,353 tons; coastwise 14,990 tons. Imports for week ending 
January 19th :—Iron ore, 1782 tons ; pig iron, 1400 tons ; phos- 
phates, 2420 tons ; old rails, &c., 1144 tons ; steel bars, &c., 2385 
tons ; spelter, 75 tons ; pitwood, 7455 loads. 

Coal :—Best steam, 12s. 6d. to 12s. 9d.; seconds, 11s. 6d. ; 
house coal, best, 15s.; dock screenings, 7s.; colliery small, 
6s. 6d. to 6s. 9d. Pig iron:—Scotch warrants, 50s.; hematite 
warrants, 53s. f.o.b. Cumberland prompt; Middlesbrough, No. 3, 
42s. $d. [ron ore :—Rubio, 14s. 3d. to 14s. 6d.; Tafna, 15s, 
Steel :—Rails, heavy sections, £4 10s. to £4 12s. 6d.; light 
ditto, £5 10s. to £5 12s. 6d. f.o.b. ; Bessemer steel tin-plate bars, 
£4 5s. ; Siemens steel tin-plate bars, £4 7s. 6d. Tin-plates :— 





Bessemer steel, coke, Ils, 9d, to 12s.; Siemens, coke finish | 


12s, to 12s, 3d. Pitwood, 17s. ex ship. London Exchange 
telegrams :—Copper, £57s. 7s. 6d. to £57 10s,; Straits tin, £130 ty 
£130 5s, Freights quiet. 





CATALOGUES. 


British THOMSON-HoustoN Company, Limited.—Pamphlet 
No, 163, describing the B,T,H. Edison incandescent lamps, 

MUSGRAVE AND Co,, Limited, St. Ann’s Ironworks, Belfast, 

Catalogue of mechanical draught specialities, ‘‘ Ulster ” 
&e. 

HOLLINGs AND GuEsT, Limited, Thimble Mill-lane, Birming. 
ham.—New catalogue of hydraulic machinery, including presses 
pumps, and accumulators, ‘ 

RoBerts BRoTHERS, Dukinfield, Manchester. Sectional cata. 
logue of disc grinding machines.—Several types of these usefy| 
tools are shown, and some have self-contained electric motors. 

PowER PLANT Company, Limited, 20, New Bridge-street, 
London.—Pamphlet illustrating and describing new electrical 
hand drilling machine, with three speeds, and Globa patent worm 
gear, with roller wheel. 

F. V. Datron, Dean, Kimbolton, St. Neots.—This is a little 
brochure describing a combined jack, vice, and drilling machine, 
which was described in THE ENGINEER of May 29th, 1903. The 
all-round utility of the appliance is obvious, 

JOHN WILSON AND Son, Vulcan Works, Johnstone, Scotland, 
This firm sends us a number of sheets showing the goods manu- 
factured by them. These sheets are secured in a stiff case, and 
include a wide variety of appliances. The whole would be ren- 
dered more acceptable if all the sheets were of uniform size, 
™ ListeR ELectric MANUFACTURING COoMPANY, Dursley, 
Gloucester. Illustrated price list of dynamos and motors.—The 
dynamos are of the semi-enclosed and open types, and the motors 
are constructed on the semi-enclosed, ventilated-enclosed, and 
totally enclosed patterns. The little book is produced very taste- 
fully. 

BURNHAM, WILLIAMS AND Co,, Philadelphia, U.S.A.—In this 
book are illustrated various types of light locomotives of both 
broad and narrow gauges, adapted to logging, plantation, con- 
tractors’, and many varieties of industrial services. The book is 
produced in the high-class style usually associated with the 
Baldwin works. 

Empire ROLLER BEARINGS CompaNy, Limited, Delahay-strcet, 
London, 8.W.—Illustrated price list, showing a new departure in 
these well-known bearings. To meet a growing demand fora 
cheaper form of roller bearing for shafting and trolley work this 
company has now designed and placed on the market a plummer 
block bearing of low price. 


fans, 








TRADE AND BUSINESS ANNOUNCEMENTS. 

Mr. R. J. Kirpy informs us that he is establishing a Japan 
business intelligence office in Tokio, 

MANLOVE, ALLIOTT AND Co., Limited, are moving into new 
offices at 41 and 42, Parliament-street, Westminster, London, S.W, 

THE Stirling Company, of Chicago, Ill., U.S.A., inform us that 
they have now opened a London office at 53, Victorin-street, 
Westminster, 8.W. 

Buck AND HICKMAN, Limited, have now opened an office at 191, 
Corporation-street, Birmingham, and are there represented by 
Mr. J. A. Henderson, 

Moses Eapon AND Sons, Limited, inform us that they have 
acquired the business of John Wilkinson, of 204, Bethnal Green- 
road, London, N,E. 

THE British Westinghouse Electricand Manufacturing Company, 
Limited, announces that it is now in a position to receive visitors 
at its new office at Market Place-buildings, Sheffield, which has 
hitherto been used only for correspondence. 

Epwix A. MANSFIELD AND Co., Moorgate Station-chambers, 
London, E.C., inform us that they have been appointed sole London 
agents for Messrs, Bertrams, Limited, Sciennes, Edinburgh, for the 
sale of machine tools, and also for Messrs, Charles Wilcox, Limited, 
Empire Tube Works, Tipton. 

Messrs. INNISS AND RIDDLE have quite recently sold the British 
vatent rights of Christopher Miner Spencer, of Hartford, Conn., 

1.8.A., for the Spencer double turret automatic screw machines 
to the Linwood Machine Tool Company, Limited, Glasgow, a new 
company recently formed, and who are about to manufacture 
the Spencer machines at their works near Paisley. 

Notice is given that the partnership heretofore subsisting 
between Charles Hopkinson, Bertram Hopkinson, and Ernest 
Talbot, carrying on business as consulting engineers, under the 
firm of Hopkinsons and Talbot, at 29, Princess-street, Manchester, 
and 26, Victoria-street, Westminster, has been dissolved. Mr. 
Charles Hopkinson will continue the practice at 29, Princess-street, 
Manchester, in his own name, and Mr. Ernest Talbot will, in 
partnership with Mr, D. A, Stevenson, continue the practice at 
26, Victoria-street, Westminster, under the style of Talbot and 
Stevenson. 





Horses KiLLep By ExLectriciry.—An accident resulting in the 
death of two horses occurred in Brentford last week. One 
of the horses was knocked down by the fall of an overhead electric 
tram wire. The wire coiled round the animal’s body and then 
entangled the other horse, throwing it down. The horses strug- 
gled to free themselves, but were killed by the shock. 

NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Engineer Commanders: W. 
J. Featherstone, to the Grafton; E. Swinney, to the Pembroke, 
for the Arethusa ; J. H. Watson, to the Albion; E. W. Cudlip, to 
the Fire Queen, for the Andromeda; and R. Harding has been 
placed on the Retired List at his own request. Engineer Lieu- 
tenants: W. A. Wallis, to the Cambrian; C. E. Eldred, to the 
Vivid ; W. McGregor, to the Fire Queen; W. 8. Westbrook, to 
the Pembroke ; R. Bryan, to the Pembroke, for the Hecla; A. W. 
Maconochie, to the Warrior, for the Leven; 8S. R. Lewis, to the 
Fire Queen, for the Cesar; H. E. Dowling, to the Pembroke, for 
the Bittern ; T. W. Cleave, to the Warrior ; and G. W. Jones, to 
the Pembroke, for the Bullfinch. 


INSTITUTION OF CIVIL ENGINEERS: GLASGOW ASSOCIATION OF 
StupENTs.—The third general meeting of the Glasgow Associa 
tion of Students in Session 1903-04 was held in the Institution 
Rooms, 207, Bath-street, Glasgow, on Monday evening, 18th inst. 
The president, Mr. J. E. Harrison, M. Inst. C.E., was in the chair, 
and Mr. James N. Stirling, M.A., B.Se., read a paper on ‘‘ Ele- 
vated Water Tanks.” The steel tanks recently erected for the 
service of the South Cadder special water supply district were 
described, the general features pointed out, and the details 
discussed. The tanks are steel basins with vertical sides, the 
unusual feature being that the bottoms are curved and supported 
only round the rim from which the sides spring. The paper 
established formule connecting the depth, diameter, and thick- 
ness of the plates that should be used in the sides and in the 
bottom, and finally showed that, given the desired capacity and 
the limiting depth of such a tank, there was only one design, and 
that a determinate one, which gives the required capacity for the 
minimum amount of metal. A discussion followed, and on the 





motion of the chairman a very hearty vote of thanks was awarded 
to Mr, Stirling for his interesting paper. 
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453, MANUFACTURE Of Porous Puasters, W. H. Beach, 
London. 
{i4, EXTRACTING 
London. 
165, SteaM TRAPS, A, Shiels, London. 
46, INTERNAL ComBusTION Enotes, F, C. Colgrove 
and R. K. Evans, London, 
467. CONNECTING BRANCH 
Talbot, L ondon. 
“SPEED GEAR, A. 
Langdon-Davies, London, 
49, TuRES for VERICL: gs, E. Cleary, London. 
170, BRAKE MECHANISM for RAIL way Wacons, T. 
Greaves and T. Rippeth, London. 
‘71. SArETY Device for Purses, H. J. Haddan.--(4. 
D hayle, France.) 
», TestinG Grounps for ELEcTRICALLY-OPERATED 
zams, C, A. Carus-Wilson, London. 
173. PropucinG Nrrrateé of Ammonia, E. Naumann, 
London. 
174, Evecrric Batrerigs, M, 
Marcuson, Twickenham. 


Stream from Water, A. Shiels, 


Pires to Mains, F. W. 


Soames and W. 















Sutherland and E. 


8th Janvary, 1004. 


+5, PortaBLe CLoruges Rack or STAND, G, A. Jones, 
_Brig hton. 

SuppLyine Liquips to SreAM GENERATORS, W. B. 

urker, Liverpool. 

PoutsHinc Macuine for 

ortslade, near Brighton. 

‘78. Lamp for Motor CarriaG 
London. 

‘79. The StupENT's Cookker, 8. A. 
Johnson, London, 

$30. BRAKE for Cycies, G. Taylor and The Raglan 
Cycle and Antifriction Ball Company, Limited, 
Coventry. 

{8], INCANDESCENT BURNERS, T. 
jond, Birmingham. 

482. Line-anaee for VeHicLes, A. 
Ramsbottom, Liverpool. 

483. TurNING Latues, T. Simpson, Glasgow. 
js4. CopyinG Letrers, W. Collins, Sons, 
Limited, and A. Howie, Glasgow. 

s85, Cases for Hotpinc Fry-Hooks, W. 
Glasgow. 
. Two-SPEED GEARING, J, T. Kerfoot, Liverpool. 

#7. Printing Piate Carcu, W. Neasham, Edin- 
burgh. 

$88. SANITARY Joints, L. 
Nottinghamshire. 

{80, SELF-BINDING Portro.io for Music, J. 1. 
Manchester. 

4%), GLAZEDWARE Divisions, M. J. Adams, Scotswood- 
on-Tyne. 

41. ANTI-PRIMING Device for Steam GENERATORS, J. 
Bowling and 8, Ward, Bradford. 

42. Let-orr Motions for WeavinG Looms, D. Riley, 
Bradford. 
43. LAMP 
Swansca, 
14, MANUFACTURE of MANURE, 
Trent. 

405, SroRAGE Tanks, H. 
man, Longton, Staffs. 

4, TRaMcAR Lamps, J. H. Ross, Birmingham. 

497. Mepicine GLass Cover, W Robertson, 
Kirkcaldy, N 

498, Erecrric Licur Firrings, C, T. 
T. Mcbityre, Edinburgh. 

i, NumBers for Motor Cycves, 
and F. D. Tippetts, London. 

500. BLACK-BOARDS for Usk in ScHoo.s, R. 
Glasgow. 

1. Ecgcrric TROLLEYS, R. 8. Baxter and D. Wilson, 
Broughton Ferry, } 

02. ENGINE Gov ERNORS, J J. Reid, Dundee. 

503. Rat Joints for Rartways, J. Polea, Greenock. 

4. PoRTABLE Motor Car Hovusss, H. Salkeld, Bir- 
mingham, 

0. SELF-CLOSING VALVEs, H. P. H. Anderson and J. 
Wilding, London. 

= _ Compressors, C. Holinstrom and H. Duncan, 
andon, 






Razors, G. Burton, 








H. T. Hobday, 


Greene and E. 


Atkinson and T. 


Maund and E, 








and Co., 


Erskine, 


W. Crosta, West Bridgeford, 


Widdop, 





Bracket for Cycies, D. G. Morgan, 
H. Myers, Burton-on- 


Mitcheson and W. W. Free- 





A. Renshaw and 
F. W. Rushbrooke 


Barton, 











i07, AUTOMATIC DRIVING MgrcHanism, J. Millett, 
Manchester. 

OS. PORTABLE Destructor, F. L. Watson, Leeds. 

0%. ACETYLENE Gas GENERATORS, R. H. S. Webb, 


Scarborough. 
10, INTERNAL ComBUSTION ENGINES, A. 
London. 
Al, Ecectric Srorack Batrerigs, A. F. 
G. Laxton, London. 
912. PEDESTRIAN TREAD, P. Blowes, London. 
513, Musica Norge System, M. A. Mead, London. 
514. GRINDING MILLS, A. J. Robinson, London. 
515. Brupers, R. R. & C. Beadon, London. 
‘ii, Winpow Sasues, H. J. Marks, London. 
17, Speep VARYING Macuings, W. Fairweather.—(¢. 
K. Chandevlain, United States.) 
18. Sipk Carriace for Cycies, 
H. A. Coomer, London. 
51%. Tonacco Smokine Pres, 
chester. 
520, DENTAL Crown Bar, L. Bradbury, London. 
521. MANUFACTURE of FLANGED Boxes, F. G. Johns, 
London. 
022. Tips for BituiaRp Cus, A. W. Gatfield and E. G. 
sathercole, London. 
23. MANUFACTURE of 
} Marchant, London. 


G. Melhuish, 


Rubery and 











C. E. Stephens and 


W. Hargreaves, Man- 





PorRTLAND CEMENT, H. Le 


4. DiapHragm for PuHonocrapus, E. Edwards, 
; London. 
25, WHeELs for Cycies, C. Joly and R. Boucher, 


London. 

526. JUSTIFYING TYPEWRITERS, A. H. 
Baylay, W. G. White, and H. F. Lanstad, London. 
27. TURBINES, T. F. J. Truss, Liverpool. 

CoMBINED BED ria Covucn, D. T. Owen, London. 
. PETROL rkUM Enoing, R. H. E. Philippart and A. 

_ 4, Jardot, London. 

Borties, F. Franz, London. 

Srereoscore, H. J. Marshall, London. 

‘ Apparatus for DiscHarGinc Rerorts, F. 
Howorth. {The Compagnie Parisienne a’ Eelaivage 
t de Chau flage par le Gaz, France.) 

3. Caps, C. and H. Finegold, London. 

34, ELECTRICAL Fuses, E. F. Moy, P. H. Bastie, and 
E. F. Moy, Limited, London. 

39. ILLUMINATING APPARATU 8, The International Oxy- 
Generator Syndicate, Limited, and A. Rosenbu Irg, 
London, 

36, SasH Winpows, T. F. Jocelyn, London. 

37. INFLATABLE PLAYING Bats, The Dunlop Rubber 

_ Company, Limited and J. V. Worthington, London. 
38. METAL- -BORING TOOLS, F. W. Taylorand 8. Newbold 
London. 

539. CoIN REGISTERING MacuinEs, C. 8. 
London. 

40. Nur Locks, W. L. Morrow, London. 
41. PREPARING PULVERU LENT ‘MATERIALS for MouLp- 
ING, B. J. B. Mills. (The Ziroyer Fuel Company, United 
States, 

42. SPEED INDICATORS, G. W. Arkley and H. H. Lewis, 
London. 

43. VAPoRISERS for ExpLosion ENGINES, H. Dansey 

_ London. ; Ki 
44. MANUFACTURE of PRODUCER Gas, J, 
Liverpocl, 


Pollen, W. L. 


























Batdorf, 


Armstrong, 


101 








545. Cripwork, W. P. 
Canwda.) 

546, RAILWAY FOG - SIGNALLING 
Wynne, Liverpool. 

547. Systems of Evecrrican 
Liverpool. 

548. PREVENTING the SipE-SLIPPING of RoaD VEHICLES, 
E. G. Williams, London. 

549. Raw Joints, J. Graham and J. E. 

a. 
TELAUTOGRAPH Apparatus, F, Ritchie, London. 

551. INTERNAL CompBusTion Enoines, A. G. Melhuish, 
London. 

TELEPHONIC Apparatus, L. 1 
J. M. Dardeau, London. 

553. CARBURETTERS for ExpLosion Motors, H. H. Lake. 

G. Enrico, Italy.) 

554. Frames for Motor VEeuicLes, Compagnie des 
pe. et Acieries de la Marine et des Chemins de Fer, 
London. 

555. Motor Cycrigs, C. E. Pilcher, London. , 

. Putveys, E. 8. Buckley, London. 

RaiLway Raltzs, T. Boylan, London 

; , J. Pearson, London. 

: Ww. Cc ‘arleton and G. E. Trask, 

. Uhthoff, London. 

WEIGHING Mac HINES, E. C. 


Thompson.—(J. W. Fraser, 


Apparatus, T. G. 


Conpuctors, B. Gati, 





Young, 








552, ’. Bassompierre and 










London. 


561. At Sabo 
London. 

. Cuurns, A. Geer, London. 

3. KNIVES for SLICING Cake, J. C. and G, E. Bollinger, 

I ‘ondon. 

4. Makincof CeL_uLoip Burrons, P. P. G. de Quijano, 
London. 

565, FIRE-EXTINGUISHING APPARATUS, J. D. 
and J. Walton, London. 

ith. TREATMENT Of Meva.s, W. F. L. 
foot, London. 


Lovell, 





Hannah 


Frith and C. Light- 


Wh January, 1904. 


567. MARINE BoILer with TUBULAR HEATERS, G., Scialpi, 
R. Arscnale, Italy. 

568, INCANDESCENT MANTLES, M. J. Adams, Stocksfield- 
on-Tyne. 

560, PicroriaL Postcarps, M. 
on-Tyne. 

570. Eaa Cups, H. M. Baines, London. 

571. Pittars of Dynamo EvLecrric MAcHINEs, E. 8. G. 
_Rees, Wolverhampton. 

TIRES for VenicLte WHEELS, G. H. Alexander and 

G. Warland, Birmingham. 

573. WIRE MATTRESSES, T. Wilson, jun., 
lew, Birmingham. 

574. ARMATURES for DYNAMO-ELECTRIC MACHINES, 
G. Rees, Wolverhampton. 

575. Apparatus for Troginc-up CaR WHEELS, W. 
Thompson, Birkenhead. 
576. MANUFACTURE of COKE, ¢ 

Co. Durham. 

577. Ciutcnes for CycLe-pRIVING MecHantsM, A. E. 
_Mite hell, London. 

78. Draucut Ixpucers for Cuimneys, W. J. Wooscy, 

Liverpool. 

57% Casn Cueck Tits, A. H. Geedhill, Halifax. 

580. BLorrine Paps, F. J. Taylor, Birmingham. 

581. Screw, J. L. Garsed, Halifax. 

EvectricaL ACCUMULATORS, W. 

Meldrum, Brothers, Limited, Liverpool. 

BurGc.iark and Fire ALARM, A. Julian, 
mouth. 

584. Lupricators, J. C. Cornock and Mann's Patent 
Steam Cart and Wagon Company, Limited, Leeds. 

585. Improvep Cyc.e Support, J. E. Allitt, London. 

586. PLATEN PRintinG Macuines, M. 1. Allport, 
London. 

587. Brake for PeRamMBuLators, W. E. 
mingham. 

588. Prano Lamp Bracket for Gas Burners, J. R. 
Hughes, London. 

580. WATER-HEATING Apparatus, H. Wilson and 
Wilsons and Mathiesons, Limited, Bradford. 

54). CLOTHES Pins, A. Smith, Glasgow. 

501. Ovrsipe Seats for Omyisuses, M. 
Glasgow. 

02, Cookinc and HEATING 
Glasgow. 

503, FOUNTAIN SHOE - 
Glasgow. 

54, Brake Devices for GovVERNING the Speen of Hotst- 
ING Mecnanism, A. P. Jones.—(W. J. McWilliams, 
South Africa.) 

595. OvTvoor Seats, R. Rigby, Manchester. 

506, LAMELL4: JACKET for Pyeumartic Tirgs, E. Nieder- 
hiiuser, Cologne, Germany. 

597. Gas Boittye Reyes, H. F. Docherty and A. M. 
Craig, London. 

508. INSTRUMENTS for PuNcHING LEATHER, G. L. Bauer- 
meister, London. 

509. REGENERATING 
London. 

600. CHARGING 

London. 

601, Tires for Moror Cars, W. H. Sewell, Glasgow. 





Stocksfield- 





J. Adatas, 





and W. Mark- 
E. 8. 





J. T. Key, 


Fence-Houses, 











Sillery and 


Ports- 





Stallard, Bir- 


Walker, 
APPLIANCES, C. Begley, 


PASTE Davuser, W. Church, 


Gas Burners, J. 





W. McKnight, 


SryLocrapHic Pens, J. Morris, 


602. Bakers’ Ovens, W. D. Muir, Vancouver, British 
Columbia. 

603. FuRNisHine of Rartpway Cars, T. Grecnwood, 
London. 

604. Suskers for Hostery Macutnes, C. Martin, Not- 
tingham. 


605. Suip’s Sipericuts, W. L. 
606. StTeaM and HypDRAULit 
001. 

607. Dia THERMOMETERS, ©. Steinle, London. 

608. WATER-TUBE BoiLers, D. Roberts, London. 

600. CycLe Brakgs, Kynoch, Limited, and C. Everall, 
London. 


Halley, Glasgow. 
Pires, J. Byrom, Liver- 





610. Supptyinc Gas for ComBustion, C. 8S. Snell, 
London. 
611. CLunicaAL THERMOMETERS, F.. Cossor, London. 





612. RemMovaBLeE Cover for 
Cripps, London. 

613. Open Frrepcaces, H. C. Cleaver, London. 

614. Pen and Pencit Case, A. Milne and D. Compton, 
London. 

615. MaNuractuRE of Moutps, J. F. Spencer, London. 
616. FoLtpine Scissors, M. Wielptitz, London. 

617. Mountines for Swincine Winpows, E. 
London. 

618. SPEED LNpIcaTors, J. 
619. Cameras, H. J., A. 8., and 
620. BRAKE APPARATUS for VEHICLE 
London. 

621. SurGIcAL Tissve, W. B. Robinson, London. 

622, APPA us for CARBURETTING CoAL Gas, The Gas 
tconomising and Improved Light Syndicate, 
Limited, and J. McColl, London. 


PRroTectinG Books, G. 





Ziehl, 


Geibel, London. 
Spratt, London. 
, E. H. Johnson, 







_ 
@ 








623. Compounp Actinc Impact ENGINEs, H. Potter, 
London. 

624. Hemp Spixxinc Macuines, L. Dugaugiuer, 
London. 


625. Hor Water Heating Apparatus, W. H. Beanes 
and H, Walton, London. 

626, LypicaToR PLates of MoToR VEHICLES, B. 
son, London. 

627. PaoroGRarHic Apparatus, H. H. Lake —(A, Blanc’ 
Switzerland.) 

628. ELectric INCANDESCENT Lamps, J. Schwab and L. 
Vogel, London. 

629. ConvEYING Apparatus, H. H, Lake.—(7. 8. Miller, 
United States.) 

630. WATER-TUBE BorLers, H. H. 
France.) 


Robin- 


Lake.—(C. Bellens, 


llth Junuary, 1904. 


631. CoLotomy Suretp, W. Wise and F. Cox, Trow- 
bridge, Wilts. 

632. Dry Frvter Topacco Pipe, A. Harman, London. 
633. LAVATORY Basixs, M. J. Adams, Scotswood-on- 
Tyne. 

634. FLUsHING VALVEs, M. 


J. Adams, Scotswood-on- 






NDESCENT MANTLE Howpers, R, Cornall, 





s NCA 
Halifax. 








636. Looms for Weavina, W. J. and H. 
chester. 

637. Avan Hooks for Doors, R. Watt, Glasgow. 

638. Upricut for SHow WINpows, R. W. Connell, 
Glasgow. 

639. Apparatus for TeacHING Sincino, A. Cooper, 
Stowmarket. 

640. Conveyors for TRANSMITTING Power, A. H. T. 
Williams, Sheffield. 

641. MECHANICALLY-PROPELLED CYCLE, 
child, Leicester. 

642. Rousers for Mixinc Pureoses, A. Pidgeon, West 

am. 

643. CoupLine, J. Westley, Stockport, Lancs. 
644. EvLecrricaL Bonp Rams, K. R. Stuart, 8. 
Broughton-Halcomb, and P. Macgregor, Sheffield. 
645. Fire-Grates, Brown’s Foundry Company, 
Limited, and J. Brown, Derby. 

646. Brakes for Ratrtway Wacons, J. Weddle, New- 
castle-on-Tyne. 

647. REVOLVING 
Leeds. 

648. PREVENTING SPREADING cf Fire in THEATRES, J. 
Westaway, Liverpool. 

649. INTERNAL ComBusTION ENnuiyes, J. Featherstone, 
London. 

650. CALENDERING Macuines, J. Downham and W. 
Briggs, Manchester. 

651. Means for Weavina Sacks, J. H. Topham, Man- 

hester. 

52. COIN-FREED Macuine, C. Laurence, Stockton-on- 
Tees. 

653. Dynamo Casinos, Saarbriicker Elektricitits- 
Aktien-Gesellschaft and J. Emmerich, Germany. 


Law, Man- 


A. G. Gool- 


Heet-pavs, W. and B. S. Foster, 








654. WHEEL Rims, A. W. Mackenzie and J. Ross, 
London. 

655. DISTRIBUTING WATER on Horsks’ Lxcs, F. Wilson- 
Smith, London. 


656, ELecrric PLiuGc Swircu, A. and W. M. Brunton, 
North Queensferry, Fife. 

657. Drivinc Megcuanism for Morors, O. T. 
hardt, London. 

658. Ruxostats, W. Fairweather.—(The Cutler-Hammer 
Manufacturing Company, United States.) 

659. PREVENTING Motors SipE-sLippinc, A. V. Hick- 
man, Shrewsbury. 

660, ELecTRIc ALARMS, M. Plato, London. 
661. OsTaInInG MetTats by Etectricity, J. B. de 
Alzugaray, London. 
662. MANUFACTURE of 
Tondon. 

663. SusSPENDING 
London. 

664. Manvuracture of Hemp Ropes, 8. H. 
London. 

665. WrencH, B. Schwahr, London. 

666. Stove Pipe, F. Keusen, London. 

667. BRANCHING-OFF VALVES, R. Hensel, London. 

668. Means for ConnecTinc Sores, M. Schild, 
London. 

669. Apparatus for PuRIFYING Gas, F. Mengwasser, 
London. 

670. Means for 
London. 

671. CorNIcE PoLe, F. Spannagl, London. 

7 Apparatus for Prercinc Licutisc Buoys, M. 
Malchow, London, 

673. INDooR Gag, G. ee London. 

674. Gas APPARATUS, F. W. Le Tall.—(Tlu 
He witt Elec Company, United States.) 

INTRODUCING MeEpiIcants into the Bopy, H. 
Miissigbrodt, Magdeburg, Germany. 

676. TREATMENT of CastinGs, F. C. Moorwood and H. 
Brearley, London. 

677. Brusn for CLEANING METAL 
London. 

INDooR Gour, H. M, Singer, London. 

TABLE Games, E. W. Hart, London. 

680. FisHinG Bart, P. Geen, London. 

681. PHOTOGRAPHIC PRINTING FRAMES, 
London. 

682. MusicaL IsstrRumMENts, H. H. 
Pickard, United States.) 

683, Soap TABLE s, J. Wigglesworth, London. 

684. GovERNING EXPLosion ENGINES W. and H. Sibley, 
London. 

685. MANUFACTURE of Tins, W. Waller, London. 

686. CycLE WHEELS, C. Suckro, London. 


Bern- 


Iron, J. B. de Alzugaray, 


Winpow Sasues, A. S. Coronel, 


Dreaper, 





MEASURING Liquip, E. M. R. Raetz, 





Cooper- 








Goons, C. Brawn, 





J. MacSheehy, 


Lake.H{(C. £. 





687. HotpeR for Tomer Paper, F. E. Churchyard, 
Ipswich. 

688. APPARATUS for STARCHING LINEN, C. McIntyre, 
London. 


689. Extractinc Gotp in Soiution, H. C. and U. 
Ciantar, Iondon. 

690. Process of DE-AERATING WATER, 
mingham. 

691. Vices, H. Pickersgill and A. E. Whiteley, London. 

692. HiGH-TENsSION MicropHone, R. von Horvath, 
London. 

693. INCANDESCENT Gas BURNERS, 
Paull, London. 

694. TiLrnc for CovERING 
London. 

695. TYPEWRITERS, The Yost Typewriter Company, 

imited, and 8S. W. Turner, London. 

696. ComposING CIPHER Messaces, G. I. 
London. 

PAPER-KNIFE, L. V. Jones, London. 

98. RarLway CARRIAGE AIR AGiTaTor, E. 
ger, London. 

699. Heatinc and CookinGc Apparatus, J. A. Bauer, 
London. 

700. Fug., R. I. R. Roman, London. 

701. PRESSES for TENNIS Racgu ets, F. A. Davis and O. 
E. Lewis, London. 

702. FoupING Cuatrs, E. Atkins, London. 

703. SEPARATION of Dust from Arr, S. Simmons, 
London. 

704. Finurne Stanp for Fiat Botries, G. M 
London. 

705. Oi. Lamps for Opricat LANTERNS, A. 
London. 

706. Furniture for Hoipine Documents, J. 
brand, London. 

707. ExLectric BLock SIGNALLING 

Werner, London. 

708. PLANE Iron AbDJusTING Devices, G. C. Marks.— 

(The Union Manusacturing Company, United States.) 

709. BuckLes for Watst-BANvs, M. E. Widdicombe, 

London. 

710. ANTITOxINs, W. Weichardt, London. 

711. CONTROLLING ELECTRICALLY-DRIVEN VEHICLES, 

The Elektrizitiits Aktien Gesellschaft vormals W. 

Lahmeyer and Co., London. 

712. Cotourtnc Matters, J. Y. Johnson. (The 
Badische Anilin and Soda Fabrik, ~ rmany.) 

713. Roap VEHICLEs, J. W. Cross, F. S. Morris, and E. 
J. Hunter, London. 

714. Drivine Caarns for Roap VEeHIciEs, J. W. Cross, 

F. S. Morris, and E. J. Hunter, London. 

715. INTERNAL ComMBUSTION ENGINES, 7. We 
London. 

716. ConTROLLING VEHICLES DrRIvEN by 
Morors, J. 8S. Raworth, London. 

717. MECHANICAL SIGNALLING Device, E. de Senan, 
London. 

718. Roap Berps for Rartways, J. W. MacKenzie, 
London. 

719. Motor Cars, W. F. Crier, London. 

720. Dress improvers, W. Pretty, London. 

721. CoMBINATION Too. ., J. Jenkins and J. A. Renfro, 
London. 

722. TRUSSES for Cement Constructions, H. Lossier, 
London. 

723. MepicaTEp TAMPons, E. M. Pond, London. 

724. SHears for Ccrrine Iron, R. Schlegelmilch and 
The Actien - Meschinenfabrik Kyffhiiuserhiitte 
vormals P, Reuss, London. 

725. Sugars for Currina Iron, R. Schlegelmilch and 
The Actien - Maschinenfabrik Kyffhiiuserhiitte 
vormals P. Reuss, London. 

726. Cash Recisters, National Cash Register Com- 
pany, Limited.—(National Cash Reyister Company, 


S. Ballard, Bir- 


R. Tomlin and W. 


Fioors, J. L. Charlot, 





Walsh, 





é C. Pottin- 


. Winkler, 
Wrench, 
Hille- 


Systems, L. C. 











Cross, 


ELEctRIC 





United States.) 





727. DisrrisuTion of Motive Power, G. W. Mascord 
London. 

728. Apparatus for Removine Dust from Carpets, A. 
Lotz, London. 

729, RIDING Sappies, T. V. Brooke, London. 

730. Cicar Carrier, H. J. Lewis, London. 

731. TypewrRitInG Macuings, J. C. Fell. 
Tupecrviter Company, United States.) 
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2. SecurRiInG and Reveasinc Doors, H. T. Lloyd, 

sventry. 
Neckties, W. 

734. Warpinc Reets, R. J. 
Kingston-on-Thames. 

735. Tramway Rais, W. Heard, Halifax. 

736. Howper for Fire Licuters, A. J. 





Hassall, Leek, Staffs. 
Chowen and W. Hartly, 


Roberton, 
737. Post Carp PRINTING FRAME, T. Read, Camberley, 


Surrey. 
738. MANUFACTURE of Lock Nuts, B. B. and B. L. 


Dadley, London. 

730. GRILLER for Cookin, J. Fearnhead, Bolton. 

740. Stronc-room Door, W. E. Brain and J. 8. 
George, Birmingham. 

741. Cusnion Supporter, F. Blood, London. 

742. Lamp Numper Carrier, J. A. Churchill, Earles- 
town, Lancashire. 

743. Tobacco PIPEs, W. Ford, London. 

744. Fanners for C1 G GRAIN, 
Ballynahinch, Co. Down. 

745. CENTRIFUGAL Macaines, A. R. 






G. Anderson, 


Robertson, 


Glasgow. 

746. FASTENING Frrrines for Srarr Roos, J. A. Richards, 
Birmingham. 

747. Pweumatic Hammers, J. A. and C. Sangster, 





Glasgow. 
748. Coverines for 
Birkenhead. 


METAL Surraces, J. C. Sellars, 


749. PREVENTING Puncrures, W. E. Harker, Tyne- 
mouth, Northumberland. 
750. Device for Suprportisc Lamps, W. R. Yule, 


Sheffield. 
751. Cap for Prosecrites, W. W. Motteram, Sheffield. 
752. MARKING Size of Hats and Caps, W. W. Connell, 
Glasgow. 
753. Gas MAntTies, T. K. 
Glasgow. 
. Lamps, H. Lindsay, aE 
. ManuractureE of Iron, 
ham. 
756. APPLIANCE for TURNING OveR Leaves of Music, 


Johnson and W. McKean, 


. Foster, Birming- 











Booxs, H. K. Hales, N. Wallett, and P. Prince 
_Birmingham, 

75 Lire Guarps for VeEHIcLEs, 8. Hudson, 
Li verpool. 


758. INsuLaTinG Conpuctors, W. G. Heys.—(W. £. 
Ammon, United States.) 

759. AUTOMATICALLY-EXTINGUISHING FIRE, 
London. 

760. SteaM BorILers or 
King’s Lynn. 

761. ADVERTISING, P. J. 
Northumberland. 


J. Fiddes, 
GENERATORS, W. J. Affleck, 


Jackson, Whitley Bay, 


762. PREVENTION of Smoke, W. McG. Greaves, 
London. 

763. Cycte Lamp and IDENTIFICATION PLatE, F. Heap, 
likley, Yorks. 


764. Motor Tricycies, G. H. Pearson, Swindon. 

765. BREAKABLE Motor Cyc ie, W. Antrobus, London. 

766. VALVES, F. Moritz, London. 

767. FrrEPpRooF FLoor Construction, R. C. Kyle, 
London. 

768. Makinc CaRBripEes, L. R. W. Stevens and B. 
Timmerman, London. 

769. Furnaces, L. R. W. Stevens and B. Timmerman, 


London. 

770. Furnaces, L. R. W. Stevens and B. Timmerman, 
London. 

771. PoWER-TRANSMITTING MecHanism, C. J. Reed, 
London. 


772. Swircues, A. J. Smith, London. 

. Toy, A. B. Fry, London. 

774. Cusnion Seattnc for Steam Va.ves, R. Gregory, 
London. 

775. INCANDESCENT LIGHTING, 
Martineau, London. 

776. Hatcuways of Barcgs, &e., C. W. 
London. 

777. Hooxs and Supports for Artic.Es, O. J. Ellis, 

iverpool. 

78. DISCHARGING COLLAPSIBLE TUBES, 

F. R. B. Liebenrood, Wembley. 

779. INCANDESCENT Gas Lamps, The New Inverted 
Incandescent Gas Lamp Company, Limited, and C. 
S. Bennett, London. 

AssorbiTEvR, H. Engelhardt, London. 








R. Harrington and W. 


Pater, 





F. Brown and 








781. DovsteE Piank Watt, W. H. Bongartz, 
London. 
782. CicaR Howtper and Nipper, R. Etbauer, 
London. 
783. Dritt Apparatus, L. Christ and C. L. Guerg, 
London. 


784. Criosinc Entrances of Nests, A. V. Newark, 
London. 

785. ADJUSTABLE 
London. 

786. Conpuir Joints, J. H. Sutton and L. Gregson, 

ondon. 

. Cap for Recepracies, G, Brewer.—(H. J. 8. Hall, 
United States.) 

788. PRopUCING 
London. 

789. Evecrric Rartways, F. W. Pullen, London. 

790. Kwsitrinc MacnineE NEEDLES, J. C. 
London. 

791. HEAT-REGULATING APPARATUS, N. E. 
E. Friedman, London. 

792. Curtinc Paper, H. H. Lake.—(C. 
Sons Company, United States.) 

793. Looms, W. E. Firth, London. 

794. Lamps for CycLes and Mortors, G. H. W. 
Birmingham. 

795. Rar-way CARRIAGE Door Lock, C. Garrett and 
E. T. John, Birmingham. 

796. ADJUSTABLE GRIPPING Device, A. Breese, London. 

7. BACTERIOLOGICAL FILTER, A. Hill, Longton, Staffs. 

798. VARIABLE SPEED Hus Gear, S. R. Harry, London. 

799. Sack Hotper, J. H. Sankey and Son, Limited 
and T. Hutchinson, London. 

800. PNeumatic Tires for Roap VEHICLES, 
stone, London. 

801. LirHoGRAPHIC PRINTING MACHINES, Barclay and 
Fry, Limited, and F. Cowderoy, London. 

802. Compounps for Making Dress SHrIeips, 8. T. 
Tatti, London. 

803. Locomotive Boers, J. M. McClellon, London. 

804. Construction of THEaTres, E. F. J. Cornelius, 
St. Davids Norge a 

. Judd, London. 

806. PREV Ao "of SIDE- -SLLIPING in Motor Cars, A, 
Parrick, London. 
807. TURBINE Enorvzs, F. Holmgren, London, 
808. Propucinc CoLouRED PHoTOGRAPHS, W. 
sahm and G. Koppmann, London. 
809. Spring WHEELS for VEHICLES, A. 
London. 

810. ELecrric AvTomMoBILEs, J. S. Raworth, 

811. ConstructinG Staircases, T. Beevers and 
Tread Syndicate, Limited, London. 

$12. DupLicator Macutines, W. F. B. Massey-Main- 
waring, London. 

$13. Srenciits for DupLticaton MacHINEs, W. F. Be 
Massey-Mainwaring, London. 

814. Printinc Macuines, W. H. Turner, London. 

815. BALu-aAND-SocKEeT FAsTENINGS, M. Sternberg, 
London. 

$16. StampED MeraL Rack, O. Hocking, Leytonstone 


Burnp =Fittinc, W. Horley, 








Woven Fasric, F. Rushworth, 


Egly, 
Nash and W. 


B. Cottrell and 





Davis, 





L. John- 





Rieben- 
. F. Robinson, 


London. 
Safety 








siz. Cy s, H. W. Turner, London. 
818. ELecrric RaILway Systems, The British Thomson- 
Houston Company, Limited, H. N, Sporborg, F. W« 















Carter, and A, 8, Cubitt, London, 
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819. Evecrric Moror Contro., The British Thomson- 
Houston Company, Limited.—({The General Electric 
Company, United States.) 

$20. ELecrric Switcues, The British Thomson-Houston 
Company, Limited.—(The General Electric Company, 
United States.) 

821. ELecrric Moror Controt, The British Thomson- 
Houston Company, Limited.—(The General Electric 
Company, United States.) 

Brush Houpers for E.tecrric Dynamos, The 
Phenix Dynamo Manufacturing Company, Limited, 
and H. A. Jones, London. 

$23. GeaRiNG for Motor Cars, W. P. Thompson.— 
(Nurnberg Motorfahrz-ugefabrik *« Union,” G. mb. H., 
Germany.) 

824. PNEUMATIC 
Liverpool. 

825. Device for ILLUMINATING NUMBER PLATES on 
Motor Cars, W. Atkinson, Liverpool. 

826. BARREL-LOCKING Device for F1rE-aRMs, B. Behr, 
Liverpool. 
827. MAKING 
Liverpool. 
828. MANUFACTURE of Paper, P. D. 

Liverpool. 
2), WATERPROOFING Fasrics, P. 
Liverpool. 

830. VARIABLE SPEED Gears, E. 
London. 

831. CRUSHING Or PULVERISiNG APpPaRaTUs, W. Kitto, 
London. 
: TIME 
Lendon. 

833. TELEPHONE Systems, H. Redmon, R. L. Halls, 
R. H. Conway, and N. F. Smith, London. 

$34. DoUBLE-BARREL F1IRE-ARMS, E. D. 
London. 

835. Car Levers, G. B. Sullivan, London. 

836. Stream Borvers, C. K. Mills.—(C. @. Curtis, United 
States.) 

837. Pyeumatic Tires, D. Anderson and H. J. 8. Cassal, 
London. 

838. BurLp1Inc Construction, G. F. Bates, London. 

839. ELEcTROTYPING, J. A. Corey, London. 

840. Maps, A. Ewan and A. Mende, London. 

S41. WasHING and SEPARATING OREs, J. 
London. 

842. Stay or 
London. 

843. Ririe, W. G. H. Salmond, London. 

S44. Maxine Perroratep TuNE SHeEeEts, N. Collins, 
London. 

845. Bucktes, J. A. Gavitt, London. 

846. Tospacco Pipes, R. Genoud, London. 

847. Boot Tress, A. Gasiglia, F. Plésent, and E. J. J. 
Alziari, London. 


co? 


Wuee ts for Venicies, W. Bentley, 


ALPHABETICAL INDEXES, K. Hoffman, 


and W. Ingham, 
D. and W. Ingham, 


Marx and P. Heuer, 


Haxp Stamps, W. F. Bartholomew, 


Fulford, 


H. Loch, 


Brace for Steam Borers, E. Cook, 
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ELECTRO-MECHANICAL MECHANISM, G. D. A. Parr, 
Leeds. 
849. Lever Pomp, F. 
cestershire. 
850. X Ray Tupes, A. W. Clayden, Exeter. 
Povuttry Coop and Rcy, H. Hearn, Smethwick, 
Staffs. 
TCRBINE ENGINE, F. W. Hayward and R. R. Fox, 
orwich. 
Toy MERRY-GO-ROUND, M. 
Gormany. 
ADDING and WRITING 
Birmingham. 
Dovsus Trays for FirePLaces, J. Brae, Carlisle. 
VARIABLE Gear for CycLes, H. L. Callendar, 
London. 


S458. 


Thould, Upton-on-Severn, Wor- 


Rogler, Diisseldorf, 


Macuine, H. Hopkins, 


854. 


Manchester. 

Support for INCANDESCENT MantTLes, J. Taylor, 
Manchester. 

SPEED INpiIcaTors, D. Burns and J. M. Fleming, 
Glasgow. 
861. MOULDING or 

Glasgow. 

862. Lockinc Rartway CarRiAGE Doors, J. Baxter, 

Glasgow. 

5 OUTSIDE SEATS 
yw. 

AM Encrnes, 8. E. Alley, Glasgow. 
Carpinc Macaines, J. E. and W. 
Leeds. 
PHOTOGRAPH 

hampton. 

867. TUNNELLED WeIGHTs, J. Hamilton, Glasgow. 
é.PPaRATUS for RippLinc PotatTors, 8S. Harding, 

Manchester. 
860. TRANSMITTING 

Liverpool 
870. Sprines for Two-wHEELED VEHICLES, A, Barnwell, 

Birmingham. 

S7l. Frxinc Kyopws to Door Locks, J. U. Shaw and 

G. F. Carter, Birmingham. 

: Hi. Gerstenkorn, Rrkezr Esbjerg, Den- 


CasTInG MacHINEs, W. Rone, 


for Tramcars, A. T. Craw, 


Crabtree, 


ei. 


Fitms, E. J. Gammage, Wolver- 


&b6. 


S6s. 


Evectricity, W. E. G. Johnston, 


Swinburne, Birmingham. 

S74. MANUFACTURE of CHAIN 
Birmingham. 

$75. MINGSTON Economic 
Henriques, London. 

876. APPARATUS for SEPARATING ORES, J. Higginbottom, 

Liverpool. 

77. WASHING ApPaRaTvs, F, L. 
Bristol. 

878. TRANSMISSION MECHANISM, F. W. Lanchester, Bir- 
mingham. 

870. Motive Power Encines, F. W. Lanchester, Bir- 
mingham. 

880. Automatic ELecrric S1cNaLirxe for RatLways, 
T. Thomas, H. Brecknell, E. M. Munro, and H. I. 
Rogers, Bristol. - 

§81.- Bicycies, C. Old, London. 

882. PRACTICE CARTRIDGE ADAPTERS, G. Hookham and 
Kynoch, Limited; London. 

83. Pyeumatic Rivetinc Macuines, A. J. Boult.— 
(Berlin Anhattische Maschinenbau-Acticn-Gesellschajt, 
Germeny.) . 

S84. Pipes and Pipe Joints, R. Johnson, London. 

885. CAN-SEAMING MAcHINES, H. J. Reinert, London. 

ssi. AUTOMATIC TEMPERATURE or FIRE ALARM, W. T. 
Munro, Glasgow, 

S87. INTERNAL CombBusTION Enoines, H. J. Heasman, 
London. 

888. STopPING and REversinG Ciutca, H. J. Heasman, 
London. 

889, Steam Trap, E. J. Lane, London. 

80). TREATING Waite LEAD SKINS, 
London. 

801. MACHINE for PREPARATION of Lime, A. C. McMinn, 
jun., London. 
sv2. Two - SPEED 

London. 

893. Curr Ho.per, R. J. Grant, London. 

84. PasTENiInG Device for Borries, A. C. E. Thorold, 
London. 

895. SANITARY CONVENIENCE for TRAVELLERS, C. L. 
Wilkins, London. 

806. MEANS for WASHING PHOTOGRAPHIC FILMs, W. Lean, 
London. 

7. BinpiInG Loose Suerets, T. G. 
arer, London. 
Avromatic M 

London. 
£99, ENGINES 
London. 

900. Tarcers for RirLe Practice, E. Salaman.—(C. 
Birch, South Africa.) 

‘01. AUTOMATIC PRESSURE-REDUCING VALVES, F. L. 

ark, London. 

02. TeLEscores, Schulz: and Bartels and H. Franke, 
London. 

903. VARIABLE SPEED GEAR for Motor Cars, A, Sharp, 
London. 


Betts, C. Southall, 


PowpEeR Box, F. M. C. 


bel 


Barte-t, Prislington, 


E. 


Graham, 


Puttey Wuee., 8. J. Beckett, 


sv Searles and M. 


808. ACHINE GuNs, B. W. Murriy, 


with Crank Snarts, T. 8. James, 





904. TELEPHONE ApPpARATUs, A. Abercrombie, London. 

905. Drawine Compasses, D. A. Low, London. 

906, MANUFACTURE of Burrer CyLINDERs, A. Cashmore, 
Birmingham. 

907. MANUFACTURE of Meta Hanp igs, E. Smitheman, 
Birmingham. 

908. Morors for Puonocrapus, W. E. Scott, London. 

909. SPEED INpicators, G. W. Lawes, Croydon, 
Surrey. 

910. GREENHOUSE BuILpING, A. T. Goodwin, Maid- 
stone. 

911. Motor Driven Cycies, P. 8S. Jimenez, London. 

912. Meruop of Fivuine-up of Cavities, J. Matzck, 
London. 

913, Automatic CoIN-FREED Macuings, A, J. Boult. 
(LZ. Lowensohn, Germany.) 

914. SHEARING Macuings for Fasrics, W. A. C. Schaaf, 

London. 

915, HorsEsHogs, F, Wheeler, London. 

916. Ece Tones, P. L. Richardson, Limited, and W. 
Rylance, London. 

917. Lirts or Evevators, J. Ward and A, Broady, 
Liverpool. 

918, CrspER Sirrers for Fire Grates, A. C. Greene, 
Liverpool. 

919. SHapeEs for PROTECTING INCANDESCENT GAs LIGHTs, 
S. Riethof, Liverpool. 
lL. 1. 

922. MEANS ‘ F. Chazal, 
London. 

923. Means for PROPULSION of VessEts, B. F. Chazal, 
London. 

924. Propucsion of TorpEeposs, T. J. Croker, London. 

925. Fitms for Use in PHorograpuy, C. D. Abel. 
(Action Gesellschast fiir Anilin-Fabvikation, Germany.) 

VENTILATION Of TUNNELS, S. C. Davidson, 
London. 

927. MANUFACTURE of AERATED WarTER, G. Higginson, 
London. 

928. Stranp for DisPpLayING Dress Goons, A. E. Patrick, 
London. 


926. 
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929. SecurING HanpLes to Jars, E. H. Anstey and 
J. H. Wilson, Birmingham. 
930. Apparatus for CREASING CARDBOARD, A. W. Clem- 
son, Derby. 
931. WEAVING PILE Fasrics, A. F. Barker, Bradford. 
932. REVERSIBLE SCREW PROPELLERS, J. Douglas, 
London. 
933. Topacco Pipe, J. Hulland R. Hill, Stockton-on- 


ees. 


934. SareTy SHack ie, J. Hulland R. Hill, Stockton- | 


on-Tees. 

935. CoIN-RECEIVING Locks, W. R. Baker, Wallington, 
Surrey. 

936. PNEUMATIC TIR 

937. STEAM Enainegs, T. 
Manchester. 

938. CARRIAGE WHEELS, 
St. Athan, near Cardiff. 


J. Birtwisle, Manchester. 
Burgess and W. E. Scragg, 


J.J. David and J. Roberts, 


| 
939. APPARATUS for MARKING Soap, V. A. P. Louis and | 


L. E. Walker, Manchester. 

940. REMovING SNow from Tram Rats, J. Fearnhead, 
Bolton. 

941. FoRTIFICATIONS, 
Lancashire. 
942. Steam Traps, C. L. Mason, Wolverton, Bucks. 
943. Taste CuTiery, G. H. Askham and W. Tyzack, 
Sheffield. 
944. BoLTep 
London. 
945. METAL-CUTTING 
ham. 

946. CONSTRUCTING UNCLIMBABLE FENCEs, 
Cardiff. 

947. SHapE for INCANDESCENT Gas 
Birmingham. 

948. FILLING MACHINE 
Bentley, Halifax. 
949. Winpinc Macuiyxges, F. D. 8. 

Dundee. 
950. APPARATUS 
Northampton. 
951. POWER-TRANSMITTING 
London. 
952. OBTAINING Power for Motors, D. Burns and J. 
M. Fleming, Glasgow. 
953. Sprinc Toys, A. Eas: 


R. Matthews, Warrington, 


Tuse Wrrework, W. H._ Elgood, 


MacuineE, W. Tyler, Birming- 


E. Foster, 
for Breer Barres, C. W. 
Sandeman, 
W. Moncrieff, 


for SPINNING, 


Device, G. W. Marble, 


son, Edinburgh. 


954. VARIABLE SPEED E.ecrric Motors, H. M. Hobart, | 


London. 

955. Maxine Corree, G. Barker.—(F. 
United States.) 

956. Boxes, C. McCallum, London. 

957. FILTERING PoLLuTED WarTer, E. 
London. 

958. Footwkar, A. Letts, London. 
959, ELecrric TEesTING APPARATUSES, G. C. 
London. 
960. DRaAIN-P is 
961. OBTAINING MOTIVE 
Pease, London. 

962. InpuctTion CoiLs, V. W. Delves-Broughton and J. 
A. Cole, London. 
53. VALVE Seats, H. E. B. Meech, London. 

964. CHANGE of Speep for Motors, M. 
London. 

965. FASTENING 
London. 

966. ExTRACTING AMMosIA from CoaL Gas, W. Feld, 
London. 


W. Dallinger, 


Geisler, 


A. Diss, London. 
PowER from STREAMS, T. 


Fortini, 


Tires on WueEELs, P. M. Connable, 


967. INDICATING TEMPERATURE Of KILNs, A. J. Murphy, | 


London. 

968. ELecrropes for ELECTRO-CHEMICAL 
R. Threlfall, London. 

969. Fasteners for Bacs, B. Bloom and A. Hess, 
London. 

970. Cocks, A. H. Storey, London. 

971.. NUMBERING Motor Cars, E. M. 
London. 

972. Picture Frames, 8. Shuttleworth, London. 

973. MANTLE Support fur Burners, J. Moeller, 
London. 

974. CoupLinas for STEAM Pipss, J. Moeller, London. 

975. RECEPTACLE for PRESERVED Provisions, G. van 
Eyck, London. 

976. EpGinc- MACHINES, E. 
London. 

977. SHampoo Bow .s, C. Parton, Birmingham. 

8. Lusricators, G. Walch, London. 

979. AUTOMATICALLY DiscHaRGING Fivip, H. C. 
Heide.{F. T. Bailey, W. P. Brown, and M. Bailey, 
United States.) 

980. Post-carps, D. Edwards-Radclyffe, London. 

981. Stanps for Sticks, F. Magney, London. 

082. PHonoGRaps Motors, W. E. Scott, London. 

$3. PLANES, W. Kimberley, London. 

984. ELecrric ALARUMS for CLocks, C. B. Sturgess, 
London. 

985. CHAIN ConNECTION SuHackies, H. H. Lake.— 
(Duishurger Maschinenbau Aktion-Gesellschast cormals 
Bechem und Keetman, Germany. 

986, ADJUSTABLE THROW CRANK for Cycues, J. Ritscher, 
London. 

987. SpeeD Inpicator for Motors, W. W. G. Webb, 
London. 

988. Hose Cor PLINGs, 
United States.) 

980, Conveying Grain, J. A. Brown, Kingston-on- 
Thames. 

00. PRESERVATION uf ORGANIC SUBSTANCES, L. Heritte, 
London. 

991. INTERNAL ComBusTION Encines, P. G. Guilford, 
London. 

992. HoLpING Beck, 
London. 

993. TWo-sPEED 
London. 

994. Hancinc Meat, E. R. Stone and G. W. Burrows, 
London. 

995, ADVERTISING, C. 8. A. Rogers, London. 

906, STEAM SUPERHEATERS, J, Cowan, London. 


PROCESSES, 


Edwards, 


and R. Cornely, 


P. R. J. Willis. —(/. Homola, 


Fitms, C. 


Ww. 


PHOTOGRAPHIC 


Gearixc for Motors, Read, 


Gas Meters, A. G. Melhuish, London. 

8. PHOTOGRAPHIC PRINTING FRAMEs, A, E. Marriott, 
London. 

999. CONTROLLING the Suppty of Vapour, F. H. Smith, 
London. 

1000. DumB-BELL, G. H. Shepherd, London. 

1001. Fotp1nG Bens, V. J. Gillett, Liverpool. 

1002. WaaEs-poucuEs, A. Lewin, London. 

1003. ComBINED ARTIFICIAL CANDLE, H. J. Ellis and 
S. Saunders, London. 

1004. TREATMENT of Metacs, W. R. Preston and W. 8S, 
Rogers, London. 

1005. PREVENTING the SkippinG of WueE-s, J. St. C. 
Legge, London. 

1006. SPARK-EXTINGUISHING APPARATUS, A. d’Arsonval, 
London. 

1007. Packine Cigars, O. Wartmann, London, 

1008. Propucinc CoLourED Puorocrapus, C. J. Drac, 
London. 

1009. ExpLosion Motors, M. Guigoz, London. 

1010. Suips’ Licuts, H. T. Clarke and T. 
London. 

1011. Evecrric Wixcues, H. Laing, London. 


Wilson, 


15th January, 1904. 


1012. LETTER-CARD PatTeRN Carrier, W. D. Jones, 
Manchester. 

1013. Furnaces for Roastinc Ores, W. Kauffmann, 
Germany. 

1014. Hook and Eye, R. R. Redfern, Hanley, Staffs. 

1015. HaNDLE-BARS of CycLes, W. and A, Chamber- 
lain, Leicester. 

1016. MEANS for OPERATING 
Kelvedon, Essex. 

1017. Sounp INpicator for Cameras, W. J. 
London, 

1018. Means for TappinG Casks, C. W. Neville, Bristol. 

1019. Moron CycLte Lamps, W. and H. E, Starley, 


Mowers, J. W. Moss, 


Levi, 


b NUFACTURING SuspPENSION Lamps, F. E, 
Spittle, Birmingham. 

1021. CoMBINATION PocKET-caAsSE, F. V. 
Birmingham. 

1022. METAL SAWING Macutnes, E. W. Whitley, Leeds. 

1023. Or, ConTAINERS for WALL Lamps, J. Swain, Bir- 
mingham. 

1024. Propuctna Stipe Vatves, J. Newton and C. 
Billington, Stoke-on-Trent. 

1025. Hotpinc Gas Burners in Position, J. Hendry, 
Glasgow. 

1026. AppaRATUsS for HEaTiNG by 
Jones, Wolverhampton. 


-atterson, 


Hor Water, W. 





Licuts, W. Beal, | 


Springborn, | 


*1027. ELectric Licut Switcues, G. W. Beldam, Liver- 


~00l. 


| 1028. Furaway, J. and R. M. Stothert, Atherton, near 
| Manchester. 

| 1029. SELF-apyusSTING LEAF Hovper, J. Knox, Barrow- 
| in-Furnes: 

| 1030. 

| Tenevithe.) 

| 1031. Curr ApvusTeR, J. W. 


Brake for Saips, F. Haworth.—(4. Molina, 


and H. Walker, Man- 
chester. 

1032. TICKET 

| Manchester. 

| 1033. Fire Screens, J. A. Fogg, Manchester. 

1034. DesTINaTION LnpicaTors, J. D. Adamson, 
Sheffield. 

1035. SEcuRING NUMBER PLaTEs to Motor Cycuss, J. 
Dawson, Birmingham. ; 

1036. AccuMULATORS, T. Pescatore, Manchester. 

| 1037. Rorary Printinc Macuings, R. B., H., S., and 
F, 8S. Furnival, Manchester. 

1038. Sora Sprinas, T. Laird, Manchester. 

1039, CARRIER for LatuEs, J. Vaughan, Manchester. 
1040, EXPANDING FASTENER for BRACELETS, T. Wilcox, 
Birmingham. 
| 1041. CLEANSING 
Manchester. 

1042. Camp Stroo.s, T. Lees, Londen. 

1043. ACTUATING MecHANISM for AWNiINes, W. H. 
Arnold, Liverpool. 

1044. ELecrricat Contact 
A. Alltree, Manchester. 

1045. Gor CLuss, J. R. Brown, Glasgow. 

1046. FRED-WATER HEATING APPLIANCES, E, 
brechts, Glasgow. 

1047. Coverincs of Carp 
Leeds, 

1048. GARDEN Toor, P. R. J. 
United States.) 

1049. Removine Castors from Furniture, E. G. 
Kingston-on-Thames. 

1050. SIGNALLING MECHANISM, P. R. J. Willis, —(4. £. 
Caughey, United States.) 

1051. AXLe for VeHicres, M. R. Gustin and G. Bond, 
Kingston-on-Thames. 

1052. PROPELLING and STEERING VESSELS, J. Dupuis, 
Kingston-on-Thames, 

1053. CHARGING Gas Rertorts, G. Deighton, Keighley, 
Yorks. 

1054. Brakes for RAILWAY VEHICLEs, 
chester. 

1055. WIRE MATTRESSES, C. 
nall, London. 

1056. Lamps for Moron Cycigs, 

1057 CiGAR Houpers, A. Migge and F. 
London. 

1058, Firrincs 
London. 

1059. Horse Suoe, H. J. Frost, London. 

1060. Hanp Brakes for Veuicies, H. 8. 
London. 

1061. HEEL 
London. 

1062, NumBER INDICATORS for Motors, A. G. 
Southwell, Notts. 

1063. CycLe DrivinG Gear, F, Aldridge and 8. Foulkes, 
London. 

1064. ELectric 
London. 

1065, CISTERN-FLUSHING Apparatus, T. G. Rhodes and 
R. Gaunt, London. 

1066. MAKING SvuLpuuric 
Berlin. 

1067. Cigar and Cicarerre Howpers, G, H. Shaw, 
London. 


r Cases, H. 8. Wood and W. T. Bowers, 


Stak Fisres, K. T. Sutherland, 


MaKER for Gas "ENGINES, 


Huy. 


Routers, T. W. Harding, 





Willis.—(/. EF. Hagen, 


Lewis, 


A. Travis, Man 
R. Pratt and J. G. Huck- 


J. Sim, Dundee. 
H. Hill, 


for Gas Burners, J. F. Burgess, 


Frampton, 


Protectors for Boots, T. E. Attwell, 


Barrett, 
Brooke, 


OvERHEAD Conpbvuctors, J. 


Acip, H. H. Niedenftihr, 





SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazette. 


742,880. Pxevmatic Devick for CLeaxixe Carp 
FLoors, OR THE LiKE, A. Lotz, San Francisco, Co 
Filed Febvuary 16th, 1903. 

Clain.—(l) The combination in a pneumatic cleaning 
apparatus of a casing or head having its under 
periphery flush with the surface to be cleaned; said 





head provided with a narrow slit in the bottom com- 
municating with a suction discharge pipe, and an inlet 
means through which cleansing fluid is induced by 
means of the suction in said pipe, and made to impinge 
upon the surface passed over by the apparatus. (2) 
The combination with a pneumatic cleaning apparatus 
of a casing inclosing a receiving chamber copnected 








with a suction discharge, said chamber having a ¢ 
tracted portion to form an inlet slit in its bottom we 
having a fluid supply passage contracted to form a slit 
opening adjacent to the first named slit, the wal] of the 
casing forming the partition between said slits nt 
beneath which partition the fluid passes from the 
supply passage into the receiver, where} n impinging 
and sweeping action of the cleansing fluid is produced 
upon and over the surface to be cleaned, 


742,949, Pump, C. C. Worthington, Dunngeld, Ny 
Filed Apvil 4th, 1900, 7 
Claim.—A pump having a cylindrical valve plate 13 
carrying suction and force valves ¢, / arranged cir. 
cularly about and on opposite sides of the plunger 
partitions 14 outside said valve plate, pump ends 1) 
and outer casing 16 mounted on said partitions ay j 


pump ends and removable without removing the pump 
ends and forming suction and force chambers B, ¢ 
outside the valve plate, and suction main connection 
D and force main connection E on said casing 16, at 
opposite sides of the pump, substantially as described, 


742,973. SerparasLe Gun Carriace, 4. 7. 
and G. T. Buckham, Westininater, London, E 
Filed July Vth, 1903. 

Cloim.—In a separable gun carriage, the combina- 
tion with the gun cradle, the trial and the carriage 
wheels, of a cradle pivot having flats adapted to 
laterally enter gapped bearings in the trial and also 
having vther flats adapted to laterally enter yaps in 
the elevating segment, means for detachably connect. 
ing said segment to the gun cradle, springs connected 


Dawson 


wand, 


respectively with said segment and with the trail for 
keeping the segment in engagement with the elevat- 
ing worm when the gun cradle is detached and in 
proper position for the flats to engage with the gaps 
in the elevating segment, a handle on said cradle pivot 
for turning it to bring the said flats into and out of 
coincidence with the gaps of said bearings and clevat- 
ing segment, and means for locking said cradle pivot 
in position on the trail ; substantially as described. 


743,193, Process or MANUFACTURING CoRRUUATED 
‘URNACE Fives orn Tupes, W. Rainforth, Upp 
Armley, Leeds, Eayiand.—Filed April 23rd, 1902 
Claiu.—A process for producing a furnace ti 
flue with pronounced circumferential ridges or curves 
in its wall, consisting of, first, forming a plain cylindri- 


ve OF 








cal flue: secondly, forming therein uniform circum: 
ferential hollow ridges and proj ons ; thirdly, rigidly 
supporting said flue from within ; fourthly, subject- 
ing said flue to endwise pressure while being rigidly 
supported from within to sharpen the curves of said 
circumferential ridges with accuracy as to spacing and 
form. 
743,230. Rotary Expiosive Enoineg, G. C. 
Towanda, Pa.—Filed April bth, 1908. 
Claim.—In a gas engine as described, the combina- 
tion with hollow stationarily held shaft section, vapour 
feed devices connected therewith, a check valve in each 
of said devices, a pair of stationary oppositely projected 
cranks joined with the shaft sections, a rotary casing 
for the cranks provided with a pair of oppositely 
disposed cylinders, and a series of exhaust diffusing 
chambers communicating with said oppositely is- 
posed cylinders, said casing also being formed with 4 
centrally disposed collecting chamber, into which the 
hollow shaft sections discharge the working agent, 


Blasdell 


Za 


' 


ean. 


dolide 


said oppositely disposed cylinders having their perl 
pheral ends opened, screw plugs for closing said ends, 
said diffusing chambers having an exhaust outlet and 
peripheral openings, plugs for closing said peripheral 
openings, a plunger piston for each cylinder con- 
nected with the cranks, a feed port for each cylinder, 
said ports communicating with the centrally disposed 
collecting chamber, an exhaust port for each cylinder 
connecting with said exhaust diffusing chambers, sil 
exhaust and said feed ports of the cylinders being 
controlled by the shifting movement of the plunger 
pistons, as set forth. 
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rFOUR-CYLINDER BALANCED COMPOUND | 
LOCOMOTIVES. 
By A. Von Borrtes. 
In THE ENGINEER of October 30th last year, page 415, | 


Mr. de Glehn, in describing the advantages of his | 


well-known four-cylinder locomotive, also mentions that 
| had tried an arrangement with all four cylinders side by 
side working on one crank axle, and with two valve gears, 
giving different but fixed ratios of expansion in high and 
low-pressure cylinders.* Mr. de Glehn regards the 
simplification as “more apparent than real,” and believes 
that “more stress is put on the crank axle and the valve 
gear than seems advisable with the continually increasing 
power of modern locomotives.” 

For the purpose of a fair comparison of the values of 
both systems it may be permitted to look nearer on these 
points, and complete them by adding the advantages of 
my arrangement not mentioned by Mr. de Glehn, 

The simplification involved in my arrangement compared 
with Mr. de Glehn’s really consists in the fitting of 
two link motions, the double handling arrangement of the 
separate gears, and the frame connection between the 
high-pressure cylinders. By these means my engine is 
remarkably cheaper in first cost. 

In the de Glehn engine that frame connection in which 
the inside links are located fills the space between the 
inside gear, so that inspection and oiling of the inside parts 
need a pit between the rails at the stations where the 
trains stop. In my arrangement the space between the 
inside connecting-rods is free, and permits free inspection 
at every place. 

The inside cranked part of the driving axle is only 
loaded by the stresses of the inside pair of pistons; 
those of the outside pistons are taken up to a large extent 
by the coupling rods. Therefore my axle is not stressed 
much more than de Glehn’s, and only a little more than 
half as compared with ordinary English inside-cylinder 
engines. With the material now on hand, especially 
nickel steel, I do not fear for the crank axles. If a 
diameter of 8in. to 8}in., as now employed, should prove 
too weak, it may be made Sin. or Qin. without any 
inconvenience. 

But the working of all four cranks on the same axle 
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| in maintenance. 


eight years, and averaged 40,600 kiloms.—2520 miles— 
between the repairs. 

This statement shows that my system—and others 
where ail four pistons work on the same driving axle on 
opposite cranks on each side—has the least wear of driving 
brasses and tires, therefore shows the largest mileage 
between two repairs, and will certainly prove the cheapest 
De Glehn’s engines, where the piston 
forces are divided on two driving axles, will never reach 
the same results, the stresses on the driving boxes being 
smaller on each box than in a two-cylinder engine but 
not balanced, as in my system. Engines of my arrange- 
ment do-not have any bumping in the boxes, even after 
having run 50,000 kiloms. to 70,000 kiloms., and therefore 
run with a smoothness which is very favourable for the 
engine-men. The two-cylinder and the de Glehn engines 
have the regular bumping, increasing with the miles run. 

This same advantage is possessed in Mr. Webb's four- 
cylinder engines, which date, as I am aware, a little later 
than mine—1898 as against 1897. It would be interest- 
ing to hear from the North-Western Reilway what prac- 
tical results have been got in respect to the distances run 
between two turnings of drivers and the quiet working of 
the gear in comparison with the three-cylinder com- 
pounds and the simple engines. 

As to the value of the independent handling of the 
valve gears for both pairs of cylinders, which Mr. de 
Glehn recommends to secure the most advantageous cut- 
off in both pairs of cylinders, my experience has led me 
to the opposite conclusion. I think the drivers are not cap- 
able of utilising this advantage, and that it is better to fix 
the proportions of expansion to the best value for the 
ordinary running notch, and lose, perhaps, 1 to 2 
per cent. when running occasionally in extreme 
notches. A practical proof of the accuracy of this 
view has been recently brought out by trials on the 
Hanover division of the Prussian State Railways, where 
an Atlantic engine of the de Glehn type used some 3 per 
cent. more coal than one on my system in the same service. 
Piston valves, which Mr. de Glehn condemns, serve much 
better for high-pressure cylinders than slide valves, if pro- 
perly designed. We have had them running in Hanover since 
1891, on two compound express engines, with perfect suc- 
cess. Therefore, there seems to be no objection to driving the 
equilibrated piston valve of 
one high-pressure cylinder 
and the slide valve of the 
corresponding low-pressure 
cylinder by one link motion, 
as done in my _ arrange- 
ment. Both together are 
easier to move than one 
ordinary slide valve of a 
simple engine. 

The advantages of my 
system have caused the 
Baden and Bavarian State 
Railways (Herr Courtin and 
Herr Weiss), to abandon the 
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ATLANTIC ENGINE, PRUSSIAN STATE RAILWAYS 


has the marked advantage of immediately balancing the 

forces of the pistons and the reciprocating parts on that 

axle, and this is of great practical value. In the two- 

cylinder engines the horizontal efforts of the pistons are 

transmitted by the connecting-rods to the crank-pins, and 

from there to the axle journals and boxes. Here they 

cause wearing of the brasses in a horizontal direction, 

which again gives room for the well known bumping of 

the journals in the boxes by the alternating piston force. | 
The continuous fore-and-back movement of the journals 
in the widened boxes also causes partial slipping of the 

wheels, resulting in unequal wear of the tyres. The well- 

known flat spot on the driving wheel on the side of the 

following crank, which has its regular place some 75 to 

85 degrees in advance of the crank for all outside-cylinder 
engines, is a result of that partial slipping. These flat 

spots and the hammering in the boxes are the regular cause 

for taking the engines to the shops for turning the wheels | 
and fitting up the brasses. Now, when a locomotive | 
comes into the shop for these purposes, all other parts 
are also overhauled to put them in perfect order for the 
next run. * The cost of maintenance is therefore 
partly the same for every repair, and does not vary in 
proportion to the number of miles run between two 
repairs. The cost per mile is, therefore, lower, as the 
mileage between two repairs is higher. 

The horizontal wearing of the brasses and the blows 
are the more serious in two-cylinder simple engines 
because the piston effort at the beginning of every stroke 
is high in proportion to the average driving effort. In 
two-cylinder compounds the maximum piston effort is 
smaller, and consequently the wear is less. In four- 
cylinder balanced engines, where all four pistons work 
on the same axle, the piston forces on each side balance 
each other to such an extent that no horizontal wear of the 
brasses occurs. This view is proved by the following 
figures selected from a number of different engines of the 
Hanover Station, which did the same express service, 
and were maintained in the same shop. 

Five simple engines were repaired sixty-seven times 
within some eleven years, and had an average mileage of 
87,600 kiloms.—2300 miles—between two repairs. Five 
two-cylinder compounds were repaired sixty times in nine 
years, and had an average mileage of 47,100 kiloms.— 
2920 miles—between two repairs. Five four-cylinder 
compound engines on my system, in service since 1901 
and 1902, have reached more than 71,000 kiloms.—4420 
miles—average to their first repairs. A de Glehn four- | 
cylinder engine belonging to the Erfurt division of the | 





alterations in details for 
their new types of passenger 


engines. Also the Austrian 
State Railway (Herr Gédlsdorft), and the Austro- 


Hungarian State Railway Company (Herr Gerstner) 
have introduced the same system for their new Atlantic 
engines. There is quite a number of them running 
now, and it continually increases. 

Fig. 1 gives a sketch of the Atlantic engine built on 
my system for the Prussian State Railway. It weighs 
61 tons in working order, and is able to draw a 300-ton 
train on level line at a speed of 60 miles anhour. On this 
occasion it may be mentioned that the first four-cylinder 
balanced compound engine, with all four cylinders 


| working on one axle, was proposed by William Dawes 
| in 1872. 





THE PREPARATION OF ESTIMATES. 
By A MANUFACTURER, 
Ree ¥* 

Ir will be remembered that in my last article we were 
discussing the effect that certain conditions as to sections 
and tests, that the consulting engineer had seen fit to 
include in his specification, had upon the quoted 
price. 

The foreigner is not hampered by the strict specifi- 


cation conditions, and so he can afford to put his material 


costs ata figure that is a surprise to us. He has, over 


| the bare cost of his metal, only his master to consider, 


and so he gets an advantage over us at the outset. He has 
seldom been able to take a contract out of our hands— 
with all his advantages—when working under normal 
conditions has been allowed. A rational specification, 
such as those issued by the majority of our railway 
companies, say, in which reasonable proofs of tests only 
are required, and the engineer is amenable to suggestions 
as to minor points, would have led to the “ materials and 
waste ” item—page 56—being reckoned at £5 17s.—the 
average cost of the metal—plus 5 per cent. for waste, a 
total of £6 2s. 10d. only, against the £6 13s. 4d. now 
down. Surely this is worth something ? 

The next item—girder yard costs—is a very important 
one. On this, more than anything else, will hinge the 
prices of the finished work. It is, however, more a 
matter of the drawings than the specification here, 
although the latter can, as has been proved, materially 
increase these costs also. At the same time, the grade 
or the type of work, that is, whether the design involves 
much or little work in its execution, is the ruling point. 


Prussian State Railway has been repaired six times in| This question has been dealt with in extenso in the 


* Described in Bagineeving of January 18th, 1901, 
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articles, “ Structural Costs,” which appeared some short 
time ago in Tue ENGINEER, and need not again be 
discussed here. The outcome of those papers was to 
show the large sums that could be saved, even in small 
jobs, by a strict attention to the commercial side of 
design. By judicious selection of sections, by rigorous 
pruning of all unnecessary detail, and strict attention to 
the smallest details of a job, substantial savings can be 
effected. 

But as the design of the work is not now in question, 
we have to consider the special conditions or reasons why 
the girder yard costs were put down at more than they 
otherwise would have been. The item set down for the 
cost of workmanship on the principals will serve as illus- 
tration. The girder yard foreman reckoned that under 
ordinary circumstances he could make these particular 
roof trusses at about £7 each, or, say, £2 per ton. They 
stand in the estimate at £2 5s. per ton. There is another 
advance of 5s. per ton here. For what? 

Again let us apply the tests. “ Has this increased ex- 
penditure prolonged the life of the structure, or materially 
added to its strength, or would it have been impossible 
to secure a good job without it?” The particular 
reasons for this extra 5s. per ton are given in the process 
of estimating as “ drilling from the solid,” “ extra finish,” 
and “extra yard tests.” The first two every practical 
man knows are of no benefit to the structure in any way, 
they will neither prolong its life, add to its strength, nor 
are they necessary to secure a good job. About the extra 
yard tests there will, perhaps, always be a difference of 
opinion solong as welded joints are in use. Although the 
welding of mild steel is not a very difficult process, yet it 
is sufficiently so, and so much more so than with wrought 
iron, as to warrant extra attention being paid to it. It is 
admittedly necessary to exercise discrimination as to the 
smith selected for the work, for instance, and it follows 
that his work should be carefully examined. But there 
is a difference between careful examination and a clause 
requiring 10 per cent. of the joints to be broken. Even 
this condition is unworkable, at all events so far as the 
larger bars are concerned. Where exists the apparatus 
that will break a 34in. diameter round bar, for instance ? 
Consequently it means that they must be cut through the 
scarfing and the cuts examined to see that the scarfs had 
properly united. A pleasant, profitable, and humorous 
operation altogether. A good inspector—a practical 
man—and a narrow watching of the process and after 
examination, will ensure as certainly as the “ breaking” 
methods that the welds are good and sound. It is of no 
use asking an office-bred man to look after this kind of 
work. He is hopelessly at sea, and entirely at the mercy 
of anyone who wishes to play on his ignorance. Hard 
and unequal conditions, involving the raising of prices, 
are not what is wanted to ensure sound work, but the 
employment of a man as inspector who knows thoroughly 
from shop life what he is about is the very best safeguard 
for the customer and his engineer. Ten per cent. is a 
ridiculous figure. If power is given the inspector to 
require suspicious joints to be “broken,” that will be 
quite enough. 

And now we arrive at the question of the estimation of 
these costs themselves. Whilst specification and drawings 
have been shown up till now to be very largely re- 
sponsible for much of the difference between the totals of 
the British and the foreign estimates, yet what occasions the 
remaining difference between them, and also the disparity 
between the English estimates themselves? What 
possible reason can be adduced for discrepancies of 33, 
55, and 300 per cent. in the estimates of British firms 
who tender for the same work, on the same drawings, and 
on the same specifications? Whilst the British manu- 
facturer may with perfect justice look upon specifications 
as they are now drawn as a great injustice to himself and 
a serious menace to his trade, yet in common fairness 
they cannot be dragged into this discussion and made a 
scapegoat here. Bad as they are, irresponsible, dictatorial, 
wasteful, unjust, and lacking discrimination, yet they 
have nothing to do with such percentages as these. 
Whilst blaming the designing engineer to the full extent 
he merits, yet do not let us shut our eyes to our own 
faults, and try to hide these beneath his incapacity or 
supineness also. We must be prepared to analyse ourselves 
and our methods just as ruthlessly and as rigorously as 
we have done the engineer and his methods. 

What possible reason, then, can there be for these huge 
variations in submitted prices? On the face of it there 
can only be one answer—ignorance. Ignorance of 
the essentials, the very foundations of successful estimat- 
ing. A stupendous disregard of the knowledge and 
experience gleaned from work that is past and gone—an 
almost criminal neglect of the very A BC of the science. 

The general system of accepted estimation in this 
country is “guesses.” The greatest. manufacturing 
country the world has ever seen is so .dead to 
its opportunities, so unaware of its overwhelming 
advantages, as practically to neglect its chiefest weapon 
—the fruits of its own bitter experience. Even now we 
should hardly be aware there is anything wrong with us 
was it not for the occasional rude awakening we receive 
when some work regarded hitherto as our own particular 
province gravitates by the laws of international competi- 
tion into the hands of our foreign rivals in trade. What 
country in the world possesses such a rich experience of 
work as our own, the mother of the nations industrially ? 
Probably in nothing is the conservatism of the Briton 
so great asin his lordly disregard of the quiet teachings of 
past figures, and his inveterate preference for the gambling 
system of jumping at probabilities and putting his fortune 
to the touch by a guess. 

When a simple painting contract—a given surface to 
cover and a given paint to cover it with, leaving practically 
the mere labour only in doubt, will vary by 300 per cent. 
between the lowest and highest figures, it is indeed time 
to shout our incapacity from the house tops. In no other 
country do such methods obtain. Our rivals are too well 
aware of what can be done by past experiences intelligently 
applied to present work, 
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Fortunately for our supposed sanity, not all British 
works are rua on these lines. In a few—a very few— 
there are in force systems more or less commendable, 
designed to arrive as accurately at estimated costs as 
figures will allow. The unfortunate fact is, however, that 
the majority—the overwhelming majority—of our works 
have no organisation effective enough to secure anything 
but a very questionable form of “ prime costs.” Figures 
are made up week by week, month by month, and year 
by year that cause endless disputes and differences with 
foreman and managers, and which not a soul in the place 
really believes to be trustworthy. Such figures are worse 
than useless. They have been collected at some little 
expenditure ; have regularly engaged the attention of a 
portion of the staff; occupy endless ledgers and account 
books, papers and documents—for what—to preserve the 
“face” of the management, and to demonstrate to the 
directors at their occasional and hurried meetings that 
“the way of every penny spentin the works is accurately 
known and traced.” Does any portion of the staff ever 
make use of them? Are they of practical benefit to anyone? 
True, the manager occasionally drags them into discus- 
sion, but they serve him solely as a stalking horse, and he 
is always ready to drop the reins when challenged. His 
prime costs are “dummies,” specially manufactured for 
his directors’ edification. 

It is often cause for wonder with me that the British 
brain, so keen and decisive in the majority of matters, 
should be content knowingly to hoodwink itself on these 
issues, and publish and pretend to accept them as indica- 
tive of its boundless energy and thoroughness in all 
things. These shams may be very soothing to our pride ; 
they fairly glisten with figures, and the totals always 
come out right with the known expenditure—too many 
clerks have been on the work for error here—but, well, 
we have our figures, they are very imposing, and so 
prodigious to the non-technical onlooker. 

To return to the estimate. Some of these entertaining 
figures were repeatedly brought before the chief draughts- 
man and foreman for their enlightenment and edification. 
By how much did they really influence the prices put in ? 
Those responsible for the framing of the prices plainly 
regarded them as an unmitigated nuisance—the very 
figures that should have given them solid ground on 
which to build their structure. In the case of the 
principals, an attempt was made actually to arrive at the 
workmanship costs; but after elaborately pricing every 
little bit of smith work, the rafters and struts, the 
assembling and dressing, &c., were “lumped” or guessed 
at. It was the same with the girders, the slating laths, 
the stanchions, and the purlins. There was no sounder 
basis to work upon than the “I think” of the foreman. 
It is freely allowed that a practical man can, by studying 
a job, consign it bodily into one of several categories with 
a wonderful amount of comparative judgment. But what, 
after all, is the basis of his categories ? On what founda- 
tion have they been raised ; and when a job is “reckoned” 
to cost 35s. per ton, what precise value has this 35s. 
so glibly talked about? It is not too much to say that in 
niae out of every ten British works to-day, if such figures 
as those that obtain so freely were thoroughly sifted and 
analysed in a competent way by a competent man, it 
would be found that they were nowhere near the truth. 
The rate of workmen’s wages is a practically constant 
rate in this country for any given period. There are 
works who get a good supply of “cheap labour,” but, 
generally speaking, for a given number of men employed, 
the wages sheets of different firms engaged in the same 
trade will not vary very perceptibly. Yet the figures I 
am treating of vary very radically in these same works. 
They are supposed to be solely and only “ wages costs.” 
If, then, wages are much on the same level, there should 
be a corresponding sympathy in these. But the fact 
remains that there is not. Within my own knowledge, a 
class of girder work reckoned to be worth 35s. per ton in 
“A” works is taken at 30s. per ton in “B” works, and 
at 28s. per ton in “C” works. Over one estimate for 
rather elaborate light roof principals of a very moderate 
span the cost was reckoned at £5 10s. per ton in one 
establishment, and at £3 17s. 6d. per ton in another. 
Yet other principals were taken at 7s. 6d. per cwt. in the 
one case, and at 4s. 6d. in the other. Two works in the 
same district estimated for 1000 tons of plain floor plate 
girders. The one took them as worth 26s. per ton; the 
other at 22s. per ton; 400 tons of cast iron columns were 
reckoned at 17s. 6d. per ton for moulding at one place, 
and at 11s. 3d. in another. One firm in the North of 
England reckoned 2500 tons of compound girders to be 
worth 12s. 6d. per ton in wages; a Midland firm took 
them at 21s. 6d. per ton. 

Were these differences constantly maintained and 
always in the favour of the same firms, it might be 
expected that the select few would always be awarded 
the work, and that the rest would die a natural death. 
But empirical judgments are very liable to error; there is 
also the item of establishment charges to consider, 
questions of carriage and profit, &c., and so orders 
generally get fairly distributed. But what do these 
figures prove, if anything? The ordinary critic would be 
inclined to say, ‘ Better methods and machinery in some 
than in others.” It is not so; it would be possible to 
adduce even more startling divergencies by carefully 
selecting firms differing in this respect. As nearly as 
possible the prices quoted have been given by firms 
approximately equal in this respect; and we are led to 
the only conclusion that such prices and such categories 
are merely the outcome of the system of costs variously 
adopted by the different places, and possess no actual 
and genuine application to the work itself. They are 
merely the “index figure” of a particular type, with 
which they have accidentally become associated, and 
represent the clerk’s average of figures, toned and doctored 
by the “ experience,” if you will, of the estimating parties. 
They are fictitious in everything, yet they do a great 
deal of duty. 

But whilst there are such variable figures on what may 
be termed standard types of work, how do things fare 





when out-of-the-way work has to be considered—work 
for which, perhaps, the firms tendering have no special 
equipment—have never tackled before? Imagination is 
then free to run riot, and prices ridiculously out of all 
proportion to the work involved are most frequently 
met. 

The methods of estimating establishment expenses are 
a very fair criterion of the whole business. To reckon 


that because the annual output over a certain period has | 


averaged a given number of tons per year, and the books 
show the expenses have also averaged a certain number 
of pounds sterling, if the pounds are divided by the tons, 
a trustworthy figure will be obtained by which to estimate 
the extent of these expenses for any job that may come 
along, is to invite commercial ruin. Undoubtedly, a 
result obtained this way does give the average cost per 
ton manufactured over that period; so far the reasoning 
is above suspicion. But is the future to be hazarded 
with chance in the hope that the present period will be 
as accommodatingly average in its type of work? It is 
plain to everyone that one job will take three times the 
amount of looking after—drawings, clerking, manage- 
ment, &c.—as another will, ton for ton. Suppose a year 
of the expensive jobs is experienced, how adequate will 
be the establishment figure? Or, suppose, for a period 
that the easily-managed jobs are in the market, how 
many will be secured with an expensively graded 
handicap? If it was not that chance is on the whole 
kind, and that luck favours the reckless, we should see a 
regular business in structural failures at the bankruptcy 
courts. As itis, how many steel firms maintain anything 
like a regular dividend ? 

Setting aside the wisdom or unwisdom of estimating 
these charges this way, what reasons can there be for 
such varying percentages as 50, 75, and 100, as previously 
mentioned? There are one or two instances where even 
35 per cent. is considered a suitable figure. If the trades 
were different—if, for instance, we were trying to com- 
pare a china factory with a monumental mason’s works, or 
a brieckyard with blast furnaces, then we might reasonably 
expect to see some interesting variations. But in works 
engaged in exactly the same trade, employing mostly the 
same rated labour and with the same class of machinery 
and plant, we are entitled to expect that the only varia- 
tions will be those due to locality, staff and power 
charges, and these should not by any means produce such 
wholesale differences. Whilst fully aware of the advan- 
tages of low rates, cheap water, fuel, and lighting, a small 
and hard-working staff, and an economical set of foremen, 
yet all these combined, with works of anything like the 
same output should not produce such figures as 50 and 
100 per cent. But it is rare indeed that all the virtues 
are ever combined, and if a place has cheap water, it may 
have dear fuel; cheap lighting and heavy rates; a small 
staff and yet a lavish one. Generally speaking, the one 


| I have traced how this difference has arisen. First, 
}an advantage to the one of nearly 6s. per ton on the 
| material, nearly neutralised by an increased wages item 
|of 5s. per ton, but considerably added to by a fixed 
establishment charge of only 50 per cent., as against 75 
| per cent. for the other, and further increased by a low 
carriage rate—3s. 6d.—against a high one—14s. 6d. The 
differences are curiously unequal, but very instructive, 
Take the case of the principals as being typical :— 

Inland firm, Sec-oard firm, 
$ 8s. dy, 
Steel and waste ... ... ... oss hao ee 
Girder yard ... ; t 
Ditto charges 
Extra ditto ee 6 
Carriage... ... ened Veg cis ein, 
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The + signs show the advantage each severally 
possesses, and indicate that the inland firm has the pull 
in only one particular as against three of the sea-board 
firm, leaving the latter a net advantage of £1 Os. 7d. per 
ton. Ina contract of this nature coast firms have every 
right to take advantage of their position, but this is a figure 
giving an overwhelmingly favourable lead. Yet there 
would not be anything like so good a showing if only the 
two places had taken their establishment charges on the 
same basis. If they had both reckoned these at the 
figure of the inland firm the advantage would be reduced 
to 8s. 1d. per ton; whilst if they had taken the sea-board 
firm’s figure it would have stood at 9s. 4d. This charge 
would have made all the difference between the final 
tenders. Instead of the sea-board firm being some £1300 
lower than the inland one, if the same profits had becn 
put on and the latter’s estimate of charges been taken, 
the inland firm would have been 5s. 9d. per ton to the 
good, or some £296 lower in the lump sum for delivery 
f.o.b. Looked at in this light, the establishment charges 
item have lost or won the contract. This is not strictly 
correct though, as the inland firm only take, in the case 
of the principals for instance, a profit of £1 10s. 5d. per 
ton, whilst the other takes 20 per cent. of the estimated 
costs, or a matter of £2 4s. 3d. per ton. Still, the illus- 
tration serves to prove what an important point cost 
keeping and accounting is, and the effect it may have, 
under given conditions, on the success or failure of 
a tender. 








MOTOR CARS IN PARIS. 
No, ¥." 

THE accompanying illustration, Fig. 1, gives a sectional 
view of the Brouhot vaporiser, which is composed essenti- 
ally of two parts—the distributor D and the vaporising 
chamber H. The object of the distributor is to regulate 
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Fig. 1—BROUHOT 


advantage will be neutralised by a drawback; and it is 
best so. 

The absurdity is more plainly seen when two works in 
the same district are taken for comparison. They both 


enjoy the same advantages and experience the same | 


drawbacks with their rates and taxes, water, fuel, lighting, 
and all the other miscellaneous fixed expenses; they can 
only really vary with their staff, their capital charges, 
bank dues, their general economy or wastefulness. of 
administration, &c. Yet, as inan instance known to me, 
they vary in their estimates of what is needful to repre- 
sent all this expenditure as much as forty-five units in 
the percentage scale. 

One would have thought that, with expenses of this 
nature—every item exactly ascertainable as it is—frac- 
tional percentages could be arrived: at which, even if they 
did not bear a definite value for future work, would at all 
events correspond very closely with each other in cases 
like the foregoing, and represent with absolute faithful- 
ness the proportion of the charges to be credited to every 
ton made during the period taken. So undoubtedly they 
could and should; but it is evident that they do not, or 
both places would be in at least near agreement. 

And so, in the specific case in point, the two British 
firms vary in both their estimates of workmanship, costs, 
and of establishment expenses, to the extent of 5s. per 
ton in the one case, and with a difference as between 75 
and 50 per cent. in the other. When carriage charges are 
added, and the total estimated costs of material, wages, 
expenses, and carriage are compared, there is a difference 
—— them of £1 per ton. Nota bad profit on some 
work, 
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ALCOHOL ENGINE 


| the quantity of alcohol exactly to the requirements of the 
| engine. In this positive feed chamber is a vertical stem 
| terminating at its lower extremity in a cavity, of which 
| the capacity is regulated by the thumb-screw, on which 
rests the tappet of the exhaust valve. This cavity is in 
| communication with the constant level chamber. The 
admission of alcohol is effected by means of the exhaust 
stem A, terminating at its lower end in a nut G. As the 
exhaust valve opens, the nut raises the forked tappet, 
which is normally kept down by the spring E. The 
forked piece then raises the stem, when the alcohol in 
the cavity is drawn into the distributor. On the exhaust 
valve descending the upper tappet strikes the top of the 
stem, which closes the cavity, and puts the bottom part 
into communication with the constant level chamber for 
another supply of spirit. Thus, at the moment of each 
suction stroke the exact quantity of alcohol is admitted 
into the distributor for a full charge. On entering the 
vaporiser H, with a certain proportion of air, the alcohol 
is pulverised by the suction stroke. The vaporiser is 
composed of two concentric tubes, between which is a 
sort of double spiral chamber, through one of which 
passes the carburetted air, entering at L, and circulating 
upwards, and through the other pass the burnt gases, 
which rise up the central tube, and return by the spiral 
chamber, finally leaving by the exhaust pipe at e. During 
its passage up the vaporiser the alcohol continues to be 
pulverised, and is in constant contact with the walls 
of the spiral chamber, through which circulate 
the burnt gases. By the time it reaches the 
top of the vaporiser the alcohol is in the form 
* No. 1Y. appeared January 2znd, 
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of a vapour at a high temperature. If this temperature 
be too high the expansion of the hydrated spirit will 
diminish the charge in the cylinder, and therefore at the 
end of the pipe connecting with the induction valve is a 
pipe I communicating with the air, so that the tempera- 
ture may be regulated as desired, and the proportion of 
air to alcohol suitably adjusted by means of a valve 
operated by the thumb-screw J. At the same time, the 


| we find that the 10 per cent. of water contained in 
alcoho] is flashed into steam, with the result that an 
expansive force is given to the charge. The engine must 
consequently be designed to provide for this expansion, 
and it is remarkable that the only two motors in France 
that run better with alcohol than with petrol are the 
Gobron-Brillié and the Bardon, in both of which the 
| charge is fired between two pistons. 
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temperature of the vaporiser may be varied by allowing 
more or less of the exhaust to escape instead of passing 
through the spiral. This is done by the thumb-screw K, 
which can put the pipe from the exhaust valve more or less 
into direct communication with the air. Thus, by means 
of two thumb-screws, the mixture and the temperature of 
the gas can be regulated with the greatest nicety. 

One of the rare examples of a positive feed alcohol 
carburetter being fitted to an automobile motor is shown 
the accompanying illustration, Fig. 2, of the Gobron-Brillié 
engine. This is remarkable from the fact that, contrary 
to all other carburetters 
and vaporisers for this 





Fig. 2—GOBRON BRILLIE ALCOHOL ENGINE 


Brillié vertical two-cylinder engine the upper pistons are | 
joined by a yoke, at the ends of which are connecting- | 
rods to the crank shaft, the outer cranks being set at an 

angle of 180 deg. to the inside pair. The bore of the | 
cylinder is 100 mm., and the combined stroke of the two | 
pistons is 200 mm., so it will be seen that the expansion | 
of the alcohol gas can be used to its fullest advantage. | 
The stroke of each piston is not the same, the upper one | 
having 88 mm. and the lower 112 mm., this being done to | 
provide for the unequal weight of the moving parts. | 


Considering that the alcohol is introduced into{ the 





spirit, there is no pro- 


vision for raising the 
temperature of the 


alcohol, and therefore its 
success would seem to 
have a close relation to 
the construction of the 
engine itself. The car- 
buretter has a disc carry- 
ing a number of small 
pockets, each carrying 
exactly the quantity of 
alcohol required for a 
cylinder charge. It re- 
volves in an_ alcohol 
chamber communicating 
with the constant level 3 
chamber. The disc is 
actuated by a pawl and 
ratchet, which take their 
drive from an excentric 
on the crank shaft. The 
excentric is connected 
with the pawl by a regu- 
lator in the form of a 
variable bell lever, which 
can be adjusted to vary 
the speed of the engine. 
With each turn of the 
crank shaft the pawl and 
ratchet turn the disc to 
bring one of the pockets 
opposite the spray nozzle, 
which projects into the 
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air tube leading to the 


induction valve. There Fig. 
is thus an_ ordinary 
spraying close to the 


induction valve, without any vaporisation or special | 
arrangement for facilitating the mixture, which is | 
one of the principal features in all the other alcohol | 
carburetters. It is evident, therefore, that if aleohol can | 
be burnt economically under these conditions, it must be 
attributable largely to the design of the engine. If we | 

| 


look at the characteristics of alcohol, as explained by 
those who have carried out experiments with the spirit, 
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cylinder in exactly the same way as petrol—that is to say, 
without heating and vaporising, the results obtained in 
tests with the Gobron-Brillié engine are remarkable. In 
a motor with a bore of 92 mm. and a combined stroke of 
170 mm., the power developed steadily rose from 9 horse- 
power at 650 revolutions to 13 horse-power at 1000 
revolutions, and remained constant to 1100, when it fell to 
12} horse-power at 1250 revolutions. With petrol tke 





In the Gobron- | 





| price to justify its general adoption. 


| cylindrical 


| carried outside the boiler. 


| engine developed 8} horse-power at 675 revolutions, 


and rose to a little less than 13 horse-power at 
1150, when it fell suddenly to 11} horse-power at 
1250. Still better results were obtained with car- 
buretted alcohol in an engine with a bore of 80 mm. 
and a combined stroke of 140 mm. At 600 revo- 
lutions it developed 54 horse-power, and at from 1000 to 
1150 there is a flat curve through the line representing 
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8 horse-power, with a fall to 73 horse-power at 1200 
revolutions. When using petrol the same engine 
developed 53 horse-power at 750 revolutions, and rose to 
73 horse-power at 1150, falling to 74 horse-power at 1200 
revolutions. It is clear, therefore, that while alcohol has 
a lower calorific efficiency than petrol, the calories can be 
used to much better advantage in a suitably designed 
motor, and much less heat is carried away by radiation, 
as the alcohol engine runs much cooler. This, we think, 
fully bears out our contention that the success of alcohol 
depends quite as much upon the engine as upon the car- 
buretter. It is, however, hardly likely that manufacturers 
will go to the trouble of building motors specially for 
alcohol until the spirit can be produced at a low enough 
They are trying to 
devise means of burning all sorts of fuels in existing types 
of engines, and, as we have shown, the results so far are 
not satisfactory. 








| COMPOUND GOODS LOCOMOTIVE, SAXONY 


STATE RAILWAYS. 
No. II.* 
ContTINvUING the description of this engine, we come to the 


| boiler. The fire-box is rectangular, inserted from below, while 


the fire-box shell, with a flat top, is contracted in width towards 
the foundation ring. This form of construction giving great 


| water space on each side of the fire-box crown leaves a con- 


siderable surface of the fire-box shell back plate unsupported, 
consequently eight direct stay rods disposed around the 
copper box are used to tie this plate into the last ring of the 
boiler. At the opposite extremity the usual circular-flanged 


| tube plate is strongly stayed with plate girder stays within 


the steam space and with gussets at mid-diameter. The 
narrow-welded corrosion ring, to which the tube plate is 
riveted, is usual practice for all Saxony engines. The Webb 
method of making up the plates at the fire-door is employed, 
as is almost always done now in Central Europe. The 
steam reservoir largely increases the water 
capacity of the boiler, as well also as the steam spaces of the 
whole generator. It is formed of four lapp-jointed rings 


| with a domed end at the back and a flat end 1jin. thick in 


front, bolted to a stout angle ring. The stuffing-box of the 
regulator slide is fixed at this end, the regulator-rod being 
The plates of the reservoir are 
only gin. thick, and its largest diameter is 2ft. 1jin., the 
diameter over the sheathing being 2ft. 74in. It is wrapped, 
like the boiler, with asbestos about lin. thick. It will be 
observed that for the fire-box clothing the sheets are doubled 
inside the cab, thus sensibly diminishing radiation of heat 
from the fire-box. The fire-box sheathing is pierced opposite 
each hollow-screwed stay, in order to indicate at once the 
exact position of any ruptured screw. 

The smoke-box is also sheathed with metal plating. Its 
great diameter over all of 6ft. 8fin. is attained by means of 
riveting a large Z-flanged ring between the boiler and smoke- 
box rings. Inside it there is a pivoted spark deflector serving 
to direct the gases downwards and outwards into contact 
with the superheater tubes. This is operated by a sector 
lever outside the smoke-box for regulating the smoke-box 





* No. I. appeared January 22nd, 
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temperature. There is also a cinder tube in the bottom 
for cleaning out the smoke-box, its trap being operated from 
the front platform. This latter pipe is well designed in 
having the largest end at its lowest extremity, and is, there- 
fore, more exempt from the common defect of choking up 
when the soot and cinders are caked with the moisture of 
the smoke-box. 

Goods locomotives, with their long waits in sidings, need 
especial protection for their cylinders. These locomotives 
have their cylinders jacketed with a cork composition, and 
the non-superheater has its drain cocks filled so as to blow 
out the water continuously when under way. In the super- 
heater engine this is not done, for the temperature in its 
cylinders obviates all condensation, as is proved by the dry- 
ness of the chimney and smoke-box. The smoke-box door is 
fitted with a deflector plate to prevent it warping if the con- 
tents took fire, and its air-tightmess is ensured by extra 
buttons clipping the door edges. The chimney proper is of 
cast iron, made of sufficient height as to just clear the running 
shed door lintels, and it is lengthened by a hinged extension 
chimney of sheet iron for the purpose of rendering it more 
serviceable for natural draught. In case of neglect to lower 
this extension opportunely the spring catch in front would 
give way and no harm result therefrom. 

The fire-door is fitted with the Marek pivoted register in its 
upper half. This register, much used in Austria, permits a 
number of different effects to be produced upon the fire, all 
tending to ensure a more perfect combustion of the fuel. At 
the beginning of a journey it is kept more or less open, but is 
closed completely towards the finish of a run. When new 
coal is introduced and the deflector opened—with the auto- 
matic catch—no very perceptible quantity of smoke isemitted, 
but a little later, when the sharp crackling of the fuel indi- 
cates rapid combustion, this register has to be closed by hand, 
and only then the smoke appears at the chimney top. 

A bell, with the clapper worked by a small jet of steam, is 
placed in front of the chimney. This is a necessity in Saxony, 
where the trains have to run along public streets, oftentimes 
less guarded than are those of American cities. These bells 
are shaped to give a shorter and less melancholy note than 
those of the American pattern. 

The boiler has 1941 square feet of internal heating surface, 
of which 129 square feet are in the fire-box. The working 


frames permit the introduction of a wider fire-box between 
them. Direct lateral play of fin. on either side is also 
allowed in the journals and connecting-rod pins of the second 
driving axle, and about 2in. to each side of the bearing 
radial axle in front. The minimum radius of the curves to 
be traversed is 450ft. 

All the tires have flanges, blind tires being forbidden by 
the Railway Acts of Germany, although a very thin flange is 
sometimes employed for the middle pair of drivers in six- 
coupled express engines. 

The pivoting axle of the Klien-Lindner system is one of the 
many means for obtaining a flexible wheel base for several 
pairs of coupled wheels, and such forms of locomotives may 
have a very extended application in the future, when even- 
tually tractive efforts will be common at 20 tons for service 
on steep inclines. A duplication of the motors, as in the 
Mallet, the Fairlie, and the Meyer systems, unfortunately 
increases the tendency to slip, whereas the Klien-Lindner, 
the Hagans, and the Klose systems couple all driving wheels 
by an articulation of the axles or of the coupling-rods, so 
leaving the frames whole. 

The engine is fitted with a couple of steam brake cylinders, 
operating brake blocks on the front and back faces of the two 
pairs of wheels, which have no play for their axles. This 
appears all-sufficient for the very steep inclines of the line. 
These compounds also permit reversal of the engine against 
steam without any deterioration to the valves or mechanism. 

Oiling of the cylinders and valves is effected by a battery 
of four Michalk (Dresden) pumps. The cab is lofty and very 
wide —9ft. 6in.—so much so that a warning is posted up in- 
side of the risk of putting out the head. 

In service the new engines are found to be very easy on 
the road. While passing through points very little lateral 
shock is transmitted to the footplate end of the engine. The 
starting off with a train load of 600 tons, or 94 axles, is very 
sure inall positions of the cranks. On inclines of 1 in 40 the 
non-superheater hauls a load of 315 tons at a speed of 94 
miles per hour. When this load is exceeded a pusher is 
employed—generally a four-coupled Mallet compound of 
nearly equal tractive effort—that is, of 10,240 kilos., the 
0-5 d? Lp. 

2.D 
tives of 25 tons tractive effort would be none too powerful for 


new engine having 10,540 kilos. ( ) Locomo- 
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ARRANGEMENT OF STEERING BARS, ETC., IN KLIEN-LINDNER ENGINE 


pressure is 188 lb., and there are 32'S square feet of grate 
area. 

The pivoting coupled axle of this locomotive consists first 
of a hollow axle in two pieces, each one cast with one wheel 
centre, the whole being of steel castings. The hollow part 
is sufficiently large in internal diameter—see page 107— to allow 
the wheels to follow sharp curves in the track without restraint 
from the second part, which is really a shaft with bearings 
in the frames as usual, but having a spherical boss at its 


middle length, through which alone it is supported by the | 


hollow axle, consequently the wheels have vertical and longi- 
tudinal play, the movement of rotation of both being effected 
by means of a key; and, further, the hollow axle and the 
wheels have direct lateral play flexibly controlled by a large 
helical spring encircling the crank shaft on each side of the 
universal bearing. The details of this axle are discernible 
from the drawings. The means for controlling the longi- 
sudinal play varies with the type of the engine. In ordinary 
eight-coupled locomotives—see above—the leading and trailing 
hollow axles are connected together by steering bars in such a 


way that the two axles are deflected inversely when traversing | 


curves. In six coupled locomotives volute springs placed 
longitudinally and in connection with yokes on the hollow 
axle suffice. 

In this eight-ten-coupled locomotive the control is effected 
differently, that is, by means of guide rods connecting the 
hollow axle to the Hartmann convergent draught bar arrange- 
menton the tender, as shown by the drawings. Locomotives 
fitted with these Klien-Lindner pivotal axles cause practically 
no wear to the flanges. This is perhaps offset by the first 
expense of such axles. They, however, enable very large and 
powerful engines to be used upon light roads with short 
radius curves, causing a minimum of fatigue to rails and to 
wheels, together with a great reduction of resistance on 
curves. The limit to the proportions of locomotives that 
may be so equipped only depends upon the size required for 
the low-pressure cylinder ; but these axles could be employed 
for even twelve-coupled engines which had either greatly 
increased steam pressures or else were non-compounds. 
pivot axle necessitates frames outside of the wheels, and the 
method of making partly inside and partly outside frames is 
shown by the drawings. Incidentally these widened side 
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the loads and the inclines if the couplings and railway works 
could bear the stresses. The new engine weighs in service 
72°4 tons, of which 62 tons are available for adhesion, the 
coefficient being therefore 1-5-9. 

The line upon which they are employed between Dresden 
and Chemnitz abounds in steep gradients and sharp curves, 
many miles of the road being laid with guard rails, and in 
this length of 50 miles there is only once a level portion of 
about two miles in length. The general run of minimum 
gradients is 1 in 100 throughout, but very often of 1 in 60, 
and sometimes 1 in 40. From Dresden to Klingenberg the 
line ison a continuous incline, rising 1050ft. in the distance 
of 154 miles, the last 74 miles being graded at 1 in 40 oncon- 
tinuous curves and S-curves, descending to 910ft. radius 
through Klingenberg forest. The goods trains on this 1 in 40 
incline make maximum speeds of 12 miles per hour, or near 
by 10 miles per hour average, on the length mentioned. 
With the superheated steam locomotives heading the train in 
front and a coach load of 555 tons, the regulator is on the 


| steepest gradient fully opened, and the cut-off is varied 


between 40 and 63 per cent. The smoke-box vacuum oscil- 
lates between 0 and about 4in. at every blast—which is 
ordinarily on the level very soft, the fixed blast pipe being 6in. 
diameter. The coal employed in goods locomotives is 
generally a good quality of Bohemian brown coal. These 
engines, however, are served with a very poor black coal in 
small knobs, and slack from the Dresden mines, and fed into 
the box sparingly, so as to economise the amount that is 
usually blown out from locomotive chimneys. It is note- 
worthy the incomparable difference between the clean, well- 
kept locomotives of Central Europe, and the terrific dirt of 
French locomotives, rolling stock, stations, &c., and due 
entirely to wasted fuel. In Saxony engines are kept so clean 
that it is usual for enginemen to wear white collars and have 
their faces unsoiled by coal dust. 

Five more of these new engines are about to be built. They 
will be used in very heavy passenger services, as well as for 
goods, as they are able to run up to speeds of 40 miles per 
hour. Their mechanical finish is extremely fine. They are 
made at the Saxon Locomotive Works, Chemnitz, to whose 
courtesy we were recently indebted for facilities in observing 
the behaviour of the new locomotives in daily working. 


ELECTRO-METALLURGY IN 1903. 
No, L. 

Tue year 1903 has been chiefly characterised by the 
continuation of the trials of the electric furnace for the pro- 
duction of iron and steel, and by an active exploitation of 
the Vautin and Goldschmidt process for obtaining very 
high temperatures by means of powdered aluminium, 
Details of the industrial applications of this process, and 
of the electric steel processes will be found under the 
respective headings in the réswmé which follows; and 
thanks are due to M. Heroult, to Messrs. Keller, 
Leleux et Cie.,and to Dr. H. Goldschmidt for the photo. 
graphs used in illustrating these portions of the article. 

Aluminium.—The aluminium industry has not under- 
gone any remarkable expansion during 1903; but the use 
of the metal is undoubtedly extending, and several of the 
more recent applications of it promise to become of con- 
siderable industrial importance. It has now been 
generally recognised that under certain conditions 
aluminium is not so resistant to corrosive influences as 
was supposed in the early days of its industrial exploita- 
tion, and consequently the failures, due to attempts to 
employ the light metal for unsuitable purposes are grow- 
ing less, and the limitations of its applications in the arts 
and industries are more clearly understood. The number 
of works producing aluminium remains stationary at nine, 
three of these being situated in America and six in Europe, 
The Pittsburg Reduction Company and the Aluminiun 
Industrie Gesellschaft, of Neuhausen, working the Hall and 
Heroult processes respectively, are now about equal in pro- 
ducing power, for each company controls three works, 
with aggregate energy of 15,000 horse-power ; and each is 
now engaged in the development of a new manufacturing 
centre. That of the American company is at Massena, 
U.S.A., where a 1200 horse-power plant is in course of erec- 
tion. The Neuhausen Company's new works are at Lend 
Rawris, in Austria, where 6000 horse-power is available; 
but so far as we are aware, the development of this new 
centre is still in the preliminary stage. 

The British Aluminium Company, at Foyers, Scotland, 
is also increasing its reduction plant by the erection of 
two new units of 700 horse-power each, so that a con- 
siderable increase in the production of the light metal, 
in both Europe and America, would appear to be 
imminent. The total energy at present available for the 
manufacture is about 40,000 horse-power, and if this 
were entirely devoted to the production of aluminium, an 
output of over 11,500 tons per annum could be attained. 
It is doubtful, however, whether more than two-thirds of 
the aggregate power is devoted to aluminium extraction, 
‘and the most recent and trustworthy estimates for the 
world’s output of aluminium give a total of 7500 tons, 
nearly one-half of this amount being contributed by the 
three American works controlled by the Pittsburg Reduc- 
tion Company. 

As regards the utilisation of aluminium, the most note- 
worthy advances during 1903 have been in connection 
with lithography, alumino-thermie, and explosives. 

Aluminium is now being used with great success as a 
substitute for stone in colour printing, its lightness and 
its applicability to rotary presses being the two chief 
points in its favour. In England eighteen firms, includ- 
ing some of the best-known printing firms in the country, 
have adopted the new metal and process, and we have 
seen specimens of high-class poster work printed from 
aluminium on rotary presses, which leave little to be 
desired in point of finish. In Germany and the States 
this application of aluminium is also rapidly advancing 
in favour and importance. 

Alumino-thermie is the name given by Dr. Gold- 
schmidt to the use of aluminium powder mixed 
with ferric oxide for welding and foundry purposes, the 
mixture of these two materials ready for use, being sold 
under the trade name of “ Thermit.” This method of 
obtaining molten iron or its alloys at a very high tem- 
perature at a few minutes’ notice, at the place where it is 
required for use, is likely to prove of considerable value 
in many industries, and it should be found of especial 
value for effecting temporary repairs of ships’ propellers, 
&e. &c. Dr. Goldschmidt has informed us in a recent 
letter that about 100 tons of aluminium have been 
employed for the manufacture of Thermit in 1903. 

The use of aluminium for the manufacture of explosives 
depends upon the same property as that which underlies 
its application in Thermit—namely, the high affinity of 
aluminium for oxygen, and the high temperature produced 
by its combustion under favourable conditions. A com- 
pany has recently been floated in London with a capital 
of £100,000 for manufacture of a new explosive called 
Ammonal, patented in the name of Fiihrer, of Vienna. 
This explosive contains ammonium nitrate, carbon, and 
aluminium powder, and a 20-gramme charge is said to 
yield 2000 c.c. of gas on firing. The calorific effect of the 
aluminium powder on its combination with oxygen is 
employed to raise the liberated gases to a very high 
temperature, and thus to intensify the explosive effect. 
A large consumption of aluminium is expected to follow 
the industrial exploitation of this novel patent. 

Bullion refining. — The refining of gold and silver 
bullion by electrolytic methods is carried on at Frankfort, 
Pforzheim, Hamburg, and at Freiburg, in Germany, 
and at Perth-Amboy, and at Philadelphia, U.S.A. The 
Moebius process of silver refining is in use at Ham- 
burg and at .Perth-Amboy. The Gutzkow, or Réssler 
process, is worked at Frankfort, and the Dietzel process 
at Pforzheim. For gold refining the Wohlwill process is 
that usually employed, and plants for operating this 
process are in existence at Hamburg, Freiburg, Philadel- 
phia, and at one locality in France. The Wohlwill 
process has been in operation at Hamburg since 1878. 
The value of the silver and gold refined by the electrolytic 
methods at Hamburg and at Frankfort, is stated to have 
been nearly £2,500,000 in 1900. 

Carborundum (silicon carbide).—The manufacture of 
this product in the electric furnace is carried on under 
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at three small works situated at La Bathie, Iserlohn, and 
Prague, in Europe. The production at the latter is small, 
since they have been erected and operated merely to 
protect patent rights. The Niagara Falls works control 
the output, and the production there in recent years has 
been as follows :—1900, 1300 tons; 1901, 1710 tons; 
1902, 1700 tons. In the latter year the output of carbo- 
rundum was valued at £65,000. Crushed steel and 
artificial corundum are competing products for 
abrasive purposes, and efforts are now being made 
to find other applications for carborundum. The 
latest of these is its use for furnace and crucible 
linings. Powdered carborundum is made into a thick 
cream with water-glass, and this is then applied to 
the surface to be coated, with a brush. Brickwork must 
be thoroughly dried before applying this paint. Surfaces 
coated with this composition will stand a very high 
temperature without fusing. 

The small Canadian carborundum works at Niagara 
Falls, Ontario, are reported to have been destroyed by 
fire October 3rd last, the transformer and _ furnace 
buildings being destroyed. 

Caletum carbide—The calcium carbide industry in 
Europe has not, even yet, completely recovered from tke 
effects of the unwise company “boom” of the years 
1897-1990, and much of the money sunk in this industry 
and in the subsidiary one of acetylene gas has been lost. 
In England only two companies are now producing carbide, 
namely, the British Aluminium C ompany at Foyers, anda 
small company with works at Ingleton, in Lancashire. 
In France the manufacture of carbide is practically con- 
trolled by the company owning the Bullier patents, and 
more than half of the works founded in the years 1897- 
1900 for this manufacture have been shut down. Accord- 
ing to a recent report, many of these works, which possess 
large generating units driven by water-power, have now 
been re: ‘opened as central generating stations, for the 
supply of light and power to the surrounding districts. 

In Germany a revival of the home manufacture is 
expected to follow the imposition of a duty of 6f. per 
100 kilos. upon imported carbide, under the new tariff 
scheme, and tht home consumption, which is estimated 
to amount now to over 14,000 tons per annum, will cease 
then to be covered by imports from Norway, Austria, and 
Switzerland. 

In the latter country the prospects before the owners of 
the carbide works are not encouraging, for the industry is 
largely dependent upon its export trade—which, in 1902, 
amounted to 55,844 centners, and was valued at 1,708,000f., 
and these exports to the surrounding countries will be 
certain to fall off in the near future, owing to the imposi- 
tion of heavy duties, and the consequent development of 
the home manufacture in Germany and Italy. In 1902 
Switzerland exported 5120 tons of carbide to Germany. 

In Italy the carbide manufacture has been rapidly 
developing in recent years, and the home production is 
stated to have grown from 250 tons in 1897 to 4800, tons 
in 1902. 

In all the European countries, with the exception of the 
United Kingdom and Switzerland, the manufacture of 
carbide is now controlled by central bureaus, and con- 
sequently the output and price are regulated so as to 
yield a profit to the producers. In Germany the price 
varies from 24 marks to 26 marks per 100 kilos., while the 
latest prices for the United Kingdom are from £14 to £16 
per ton. In America the calcium carbide industry is con- 
trolled by the Union Carbide Company, with its large 
works at Niagara Falls; while in Canada there are two 
small factories at St. Catherine’s and Ottawa. All of 
these work under the Wilson patent. 

As regards acetylene illumination, most progress is 
reported in Germany, where, according to Vogel, fifty-five 
central installations of acetylene lighting are to be found. 


The price for the gas delivered to the consumers from the | 
| Creer, Stud. Inst. C.E. 
sewage from a population of 80,000 is carried to a pumping station 


central generating stations, varies from 1s. 24d. to 2s. 1d. 
per cubic me 33s. 10d. and 58s. 4d. per 1000 
cubic feet. A mixture of oil gas and acetylene is also used 


report, over 18,000,000 cubic feet of these mixed gases are 
now employed per annum, for illumination on the German 
State Railways. 

Copper.—There is not much change to report in the 
electrolytic copper industry during 1903, but this remains 
the most striking of the electro-chemical industries 
developed during the last twenty years. 
Titus Ulke, the chief statistician of this industry, there 
are now thirty-two electrolytic copper refineries in 
operation, situated as follows:— United States, nine; 
Germany, nine; United Kingdom, six; France, four; 
Austria-Hungary, two; Russia, two. The daily output 
of the nine American refineries is stated by the same 
authority to be equal to 764 tons copper, or at the rate of 
279,000 tons per annum; while the by-products, silver 
and gold, amount to 27,000,000 oz. and 364,020 oz. respec- 
tively. The aggregate annual value of these two 
impurities of the raw copper treated in the American 
refineries, is therefore close upon £4,000,000. The 
American refineries are growing in size and importance, 
and, according to Ulke, the relative productive capacities 


of the refineries situated in the various countries of the | 


vorld are now as follows :—United States, 86°5 per cent.; 
United Kingdom, 8°8 per cent.; Germany, 2°75 per cent.; 
France, 1°6 per cent. 

The chief recent improvements in the conduct of the 
refining process are in the mechanical appliances for 
handling the raw and refined copper. The use of much 
thicker anodes than formerly has also led to reduced 
charges for labour, per lb. of copper deposited at the 
cathode. Professor Bancroft’s suggestion that covered 
vats should be employed in the big refineries, has not been 
approved by practical copper refiners. 

As regards electrical methods of extracting copper from 
its ores, none of the processes depending upon the elec- 
trolysis of solutions obtained by leaching have attained 
industrial success, and attempts are now being made to 
apply the electric furnace to this work. During 1903 
experimental trials have been carried out at La Praz, and 





According to | 








| advantages of reduced rates. 


other places in France with Chilian ore, and the results 
are stated to have been encouraging. 

The matte obtained in these trials contained from 43 to 
45 per cent. of copper, and only *10 per cent. of copper 
passed into the slag. A saving of 70 per cent. on the cost 
of smelting by coke is estimated for operation of the 
process in Chili, where coke costs 100f. per ton, and water- 
power is cheap. An industrial trial of the process in that 
country is therefore probable. 





STEAM CONSUMPTION OF A LARGE 


TURBO-ALTERN ATOR. 


fue working results of a Parsons turbo-alternator of 4000 
horse-power w hich has been at work at the municipal electric 
power station, Frankfort-on-Maine, since August, 1902, have 
been published by Mr. J. Sanger, the director of the service, 
in a pamphlet supplied to the German Municipal Exhibition 
at Dresden in 1903. The installation supplied by Messrs. 
Brown, Boveri and Co., working with steam at an initial 
pressure of 13 atmospheres, superheated to 572 deg. Fah. 
at 1360 revolutions per minute, develops 2600 kilowatts in 
alternating current at 3000 volts, the duty factor being 80 per 
cent. The space occupied measures 54ft. in length and 8}ft. 
in breadth and height, all the parts being readily accessible, 
it being only necessary to unscrew and lift the top cylinder 
cover to get at the interior working parts with the least 
possible delay. When standing it can be warmed up to the 
proper starting temperature in ‘about fifteen minutes, and the 
a of lubricating oil is extremely small, being con- 
fined to the loss by evaporation, and as there is no internal 
lubrication, the condensed steam is not fouled with oil, and 
can be returned directly as feed-water to the boilers. The 
governing of the turbine is extremely sensitive, as the steam 
occupies only a fraction of a second in passing through the 
working passages, the effect of any variation in the position of 
the steam admission valve becomes instantly perceptible, 
while in reciprocating engines a period covering several revolu- 
tions may elapse before the change becomes fully effective. 

Although the steam admission is percussive in character, a 
high degree of uniformity is realised with the turbo-alternator, 
the irregularity in speed being scarcely perceptible, and no 
difficulty has been experienced in bringing it into parallel 
with other alternators driven by piston and crank engines. 
This is largely due to the system of construction of the 
rotating field magnets, which resembles that of the rotor of the 
asynchronous motor, an arrangement that has further advan- 
tages from the mechanical point of view. 

The following figures give the averages of the results 
obtained in a series of experiments upon the steam consump- 
tion and duty under ordinary working conditions :— 


THE 


Vacuum | Steam consumption. 
percent- 
age of per kilo- 


barometer) watt-hour. 


Steam Tempera- 
pressure ture of Load 
atadmission superheated; kilowatt. 
valve. steam. 
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per 
{.H.P. hour, 


Atmosphere 
15-87 


12-63 568 


12-8 563 OL-s8 15-63 9.76 


10-6 507 2005 90-0 14-77 9.23 


T he v values it in 1 the last column : are cc computed « on the assump- 
tion of a combined useful effect of 85 per cent. 

As the steam consumption was guaranteed by the makers 
not to exceed 15°87 lb. on an admission pressure of 12°8 atmo- 
spheres, superheat to 300 deg. cent.—572 deg. Fah.—and 
2600 kilowatt load, it will be seen from the aboye figures that 
considerably more advantageous results have been obtained in 
regular working, and that on the results the turbine is at 
least as economical as a reciprocating engine of similar 
power. 


THE INSTITUTION OF CIVIL ENGINEERS.—Ata meeting of studentsof 
the Institution of Civil Engineers held on Friday evening, January 
15th, Mr. G. Midgley Taylor, M. Inst. C.E., in the chair, a paper on 
‘* Pumping and Disposal of Sewage at York ” was read by Mr. A. D. 
In the system described in the paper, the 


at a distance of about 14 mile from the centre of city, whence 


. : . . - A | it is pumped a further distance of two miles to disposal works. 
extensively for train lighting, and, according to a recent | fay y 


Here the sewage is treated with alumino-ferric, and after passing 


| through settling tanks, the effluent is discharged into the river. 
| The sludge is mixed with lime, under compressed air, and is then 


compressed into the form of cakes. The author concludes his 
paper with a description of an experimental continuous bacteria bed 
which has been at work at York for the last three years. The 
reading of the paper was followed by a discussion, in which Messrs. 
E. M. Bull and G, H. Thiselton-Dyer, B.A., Studs. Inst. C.E., took 
part. 

THE IRON AND STEEL INSTITUTE.—The annual general meeting 
of the Iron and Steel Institute will be held, by kind permission, at 
the Institution of Civil Engineers, on T hursday and Friday, May 
5th and 6th. The annual dinner will be held, under the presi- 
deacy of Mr. Andrew Carnegie, in the Grand Hall of the Hotel 
Cecil, on Friday, May 6th. In accordance with previous announce- 
ments, the autumn meeting will take place in New York, on 
October 24th, 25th, and 26th, 1904. After the meeting, there will 
be an excursion to Philadelphia, Washington, Pittsburg, Cleve- 
land, Niagara Falls, and Buffalo, returning to. New York on 
November 10th. During the trip night travelling will be avoided, 
and every endeavour will be made to obviate fatigue. The two 
Sundays will be spent at Washington and at Niagara Falls. The 
approximate cost of the stay in the United States is estimated at 

£25. For the convenience of members desirous of visiting the 
St. Louis Exhibition, arrangements will be made for a limited 
number to leave Pittsburg for St. Louis and Chicago, reaching 
New York on the evening of November 10th. This trip will 
necessitate three nights being spent in sleeping cars, and the 
approximate cost will be £35. An influential committee has been 
formed in the United States for the reception of the Institute, 
Mr. Charles Kirchhoff being the president, and Mr. Theodore 
Dwight (99, John-street, New York) the hon. secretary. The 
Council have had under their consideration the most convenient 
arrangements for the transport of members to New York. They 
have decided that as each member of the party is likely to have a 
preference for a particular line, or, it may be, for a particular 
vessel, it is inexpedient to make any attempt to charter a special 
ship with a view to transporting members as a body. They have, 
therefore, placed the arrangements for ocean transport in the 
hands of Messrs. Thomas Cook and Son, who have carried on 
negotiations with the principal steamship companies, and have 
obtained for members and the ladies accompanying them the 
The fact that the meeting is to be 
held at a time when there are heavy demands on the steamship 
accommodation by American visitors to Europe returning home 
makes it desirable that those who intend to take part in the 
American meeting should secure their berths as soon as possible, 





THE VENTILATION OF SOME CON. 
TINENTAL TUNNELS. 
No. III.* 


From the St. Gothard we pass vid Milan and Bologna 
to the north side of the Apennines on the Porrettana line, 
through a country which near Porretta is distinctly re. 
markable for the orderly upkeep of its roads, water. 
courses, habitations, and the evidence on all sides of an 
agricultural affluence all too rare in Italy which, south of 
this, changes; and in the Reno Valley, a little beyond 
the bleak village of Pracchia, the mouth of the Pracchia 
Tunnel is to be remarked at a distance by the = 
cement building of the ventilator station—see Fig. 8 

The line, which is single track, commences to fall 
from this point towards Pistoja, Prato, and Florence, 
passing through twenty-four tunnels, aggregating 
64 miles in length, the line being built throughout on 
curves—sometimes of horse-shoe form—and on a maxi- 
mum inclination of lin 39. From a traffic point of view, 
the railway is undesirable, and it is precisely to avoid 
this awkward pass in the Pistoja valley that the new 
direct line between Rome, Arezzo, Bologna, and Milan 
is being advanced against the strenuous opposition of 
Florence, thus menaced in its existence on the main 
route of tourist traffic. Until the new railway is built 
one of the greatest inconveniences of the old one is very 
greatly minimised by the operation of the ventilating 
plants. 

Pracchia is the best known of these tunnels, and its 
celebrity has attracted to it engineers in search of 
information on mechanical ventilation from all parts of 
the world. It is the first tunnel to which the developed 
Saccardo system was applied, but it was preceded by the 
experimental plant at the Pratolino Tunnel, consisting of 
a 5ft. din. fan of the Ser type, run by an 8 horse-power 
portable engine driving air into an air chamber ter- 
minating in the usual convergent annular nozzle. The 
trials served to establish a number of elements for the 
deduction of various coefficients. An air current of 
3m. per second in the free tunnel area was found suffi- 
cient for good ventilation, and the wall friction or 
resistance thus ascertained was 0°02, and this, together 
with a quantity of other data, thenceforward served 
the basis for a generalised theory of tunnel ventilation. 

Up till that time the vicissitudes of ventilation in the 
Pistojese tunnels were almost as numerous as elsewhere, 
considering their very short lengths, and this was more 
especially the case with the Piteccio Tunnel. To mitigate 
the trouble, the ex. Alta-Italia Railway Company had— 
previous to 1885—made some very costly roof cuttings in 
connection with the ventilating shafts at Castagno and 
Vignacci, and later, in 1886, the succeeding company 
applied a kind of pump near the base of the locomotives, 
the object of which was to aspire the air by the effect of 
the trains’ speed; but this was successively replaced, 
first by small turbines and then by cylindrical compressed 
air reservoirs, placed vertically in the back of the tender. 
For the tunnel service there are still eleven goods loco- 
motives fitted with such air reservoirs of 80 gallons 
capacity, provided with air tubes on each side of the 
tender, and with branch pipes to a water tank. Attached 
to these are hose pipes having mouthpieces covered with 
metallic gauze, by means of which a finely-pulverised 
spray of air saturated with cold water can be inhaled by 
the enginemen in case of emergency. 

In the year 1889, while Saccardo was experimenting 
with his small models, the Meridionali or Rete Adriatica 
Railway considered a proposal for ventilating the tunnel 
on the principle of a heated chimney. A deep shaft was 
to be made near the most elevated portal of the tunnel, 
and fires maintained at its base, and also at different parts 
of its height. In combination with this, portal curtains 
were to be used, and maintained closed, except for the 
passage of trains. This proposal was rejected for its 
obvious inconveniences. 

The Saccardo plant for Pracchia was definitely decided 
upon in November, 1893, and was installed provisionally 
and experimentally with a Ser fan at the top end of the 
tunnel, in July, 1894. It underwent exhaustive trials 
during the same year. The motive power was an old 
locomotive, and in the new plant for the three tunnels of 
Pracchia, Piteccio and Signorino, the original disposition 
of the plant and apparatus for the Pracchia Tunnel was 
maintained. These latter installations were decided upon 
in November, 1899, partly in consequence of the disaster 
at Giovi, in August, 1898; and the works, as completed in 
1900, and now existing, are models of their kind. 

The ventilator house is situated to one side of anda 
little above the tunnel entrance. The Ser type centri- 
fugal fan is housed in a casing of finely moulded armoured 
cement. The outside width of this casing is about 6}ft. 
The wheel is 14ft. 9in. diameter, and was made by Rizzi, 
of Modena. The engine is a tandem-compound by 
I’. Tosi, of Legnano, of 150 horse-power, with valve gear 
of Sulzer type. Its normal speed is 70 revolutions 
per minute. The coupling between the engine shaft and 
the fan shaft is elastic and frictional. It consists 
of an iron box in two halves, in which the shaft 
ends nearly meet, the upper and lower halves of the box 
being held flexibly together by means of laminated springs 
of elliptical or locomotive type, with their free ends at 
liberty to travel on large fixed rollers, while the camber 
can be set up to the shaft-box by adjustable screws. 
When a greater adhesive power is required an extra pair 
of springs can be coupled in parallel to the free ends of 
the usual single pair of springs. This device originated 
in the offices of the railway company for coupling 
fans and dynamos to engines, and is known as the 
“ Adriatic” coupling. Steam is supplied by two multi- 
tubular boilers by Tosi, working at about 140 1b. pressure. 

The greater part of the station buildings, even to the 
roof bearers or rafters, is of armoured concrete. At the 
tunnel mouth the air cones or divergent air-nozzles are 
also constructed of armoured concrete, as is also the air 
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chamber or external ring of the tunnel. Both upper and 
lower reservoirs for the surface-condensing plant are of 
the same material. The air passages, or diffusing canals 
as they are termed, are cement-faced. The length of 
these passages, as well as their sectional areas, have a 
creat influence upon the ventilating efficiency. At 
Piteccio and at Signorino the space available for the 
ventilating stations was limited by reason of the steep 
hill slopes upon which they had to be built, consequently 
experiments were made to find the minimum lengths 
which were possible for the diffusing canals, and this was 
ascertained as being 7 m. for tunnels similar to Pracchia 
and Piteccio, and 5°60 m. for Signorino, when it was re- 
quired to maintain a ratio between the gauge: pressure 
at the entry to the canal and the gauge-pressure at the 
exit therefrom, @.e., into the air chamber, at above 80 per 
cent. When these lengths were reduced this proportion 
fell rapidly, until, with a length of only 4°25m., the 
percentage was only 64. Finally the lengths adopted 
for Piteecio was 8m.—say 26ft.—for Signorino, 6 m.—20ft. 

and for Pracchia, where the configuration of the ground 
does not cramp the design, the air canal was maintained 
at 57ft. length. The Pracchia, or Apennine, tunnel is 
straight, and 2727 m. in length; Signorino Tunnel is 
1073 m. long; and Piteccio Tunnel, now joined—since 
1903—to those of Castagno and Vignacci by artificial 
tunnels of armoured cement, is thus made up to its original 
total length of 1707 m., in order to aid the forced ventila- 
tion of the three sections, in which there are also three 
curves, making aération less easy than in a straight 
tunnel. 

The sectional area of the tunnels in this range is 248°3 





For the observation of the working of the fans alone, or 
for noting the natural air current when the fans are idle, 
water-gauges are provided in connection both with the 
air chamber and with the air cone at the base of the jet. 
The gauges are fixed to side tables in the engine-room 
and scaled in metres to the lin. There is also a micro- 
manometer, a sort of double Pitot tube, made by Ney, of 
Berlin, for measuring the differences of: pressure above 


the two orifices, one of which is turned towards, and the | 
other away from, the direction of the current, by means | 
This gauge was graduated | 


of an inclined glass tube. 
upon the spot, and as the liquid rises or falls from the 
point of equilibrium it indicates at once the velocity of the 
air in metres to the lin. in either direction of the 


current, whereas the original apparatus only gave the | 


measure in one direction. 


All the instruments give a sufficiently approximate | 


indication of conditions prevailing in the tunnels, and 
enable the attendants to control those conditions with 
facility, while the self-registering diagrams forwarded to 
the head offices permit the due observation of the daily 
conditions of working. But as instruments operating in 
such an atmosphere as that of tunnels are not easily 
maintained at a high degree of sensitiveness, others are 
kept for periodically checking and rectifying those in daily 
use, or for the purpose of taking special observations. 
The portable instruments consist of anemometers indi- 
cating air velocities on a scale of 50 cm. to 10cm. to lin. ; 
a self-registering gauge for taking the air pressures in the 
air chamber at the back convergent tube or nozzle, a 
speed counter or girograph, and a special cinemograph 
for the fan. For the engine there is a complete set of 


and cones are built. The whole of this work is of armoured 
concrete. 

This ventilating plant is a duplicate of that at Pracchia. 
| In the programme originally laid down it was intended 
| that the air should be driven in, or sucked from, the 
tunnel at a rate of speed just sufficient to annul the effect 
| produced by the movement of the trains in the opposite 

direction. It is therefore interesting to watch what 
really takes place. 

Just before the train—a goods—epters the tunnel the 
ventilator is started, and the gauge, which is scaled up 
to 6 m. velocity for both descending and ascending 
currents, shows that the air current induced by the train 
is, in fact, at first nullified. But little by little this 
equilibrium is lost, and the current begins to follow the 
| train, creeping slowly up to 1 m. velocity ascending, 
and then to about 14 m., where it remains fairly 
constant until at length—after about 9 min. frem its 
entry—the train passes out at the top end of the tunnel, 
and then the descending current, unopposed by any body 
moving contrary to it, attains the full descending speed 
of 8} m. per second. This action is maintained for 
about eight or nine minutes longer, when the air has had 
| time to travel the length of the tunnel, and arrives, fresh 

and pure, from the opposite extremity, after which the 
fan is stopped. The average daily number of trains 
ventilated in this way—spring season, March and April— 
is eighteen for Piteccio and seventeen for Pracchia. 
Naturally, only ascending trains have any need for 
mechanical ventilation, and more particularly those 
which are propelled by two locomotives. The duration 
of the ventilating period for each train averages 21 min. 





| 











Fig. 8-NORTHERN PORTAL, PRACCHIA TUNNEL 


square feet, or more than half the area of the double- 
track tunnel of Ronco. 

The effect of the sectional area of the diffusing canal, 
or delivery passage, upon the ventilation, was shown in 
the year 1900, when the French P.L.M. was seeking data 
for the forced ventilation of the Albespeyres Tunnel, and 
it was desired to know what was the difference obtained 
in the force of impingement or pneumatic effect when 
using a pipe blowing direct into the tunnel, and when 
employing the diffusing passages, air chambers, and tunnel, 
nozzles of the Saccardo system. From the trials which 
followed it was deduced that it required a force of from 
40 per cent. to four times greater when employing direct 
ventilation, or even when used in connection with the 
annular convergent shields for variable resistances in 
tunnels. 

In the new installations of Pracchia and Piteccio there 
arose an acoustic nuisance which may be noted here. 
This occurred in the fan housings at the extremity of the 
wheel-cover adjoining the narrow outlet into the diffuser 
canal. The cause was due to the strength and rapidity of | 
the vibrations started at the mouth of the diffuser and 
propagated throughout the wheel casing as in a drum, | 
resulting in a scream comparable to that of a ship's siren. 
Complaints were made in the neighbouring villages, 
especially at’Pracchia. To obviate this trouble a modifica- 
tion was made, giving a greater clearance at the housing 
extremity, so suppressing all noise and greatly improving 
the efficiency of the fans. 

At the Pracchia Tunnel the various working coefficients 
ascertained were, in addition to those already given 
previously in the account of the St. Gothard, as 
follows :— 

For a fan of the Ser centrifugal type employed for the 
ventilation :— 


Volume of air displaced 0-82 
Pneumatic work effected 0-32 
Pressure created—per gauge 0-39 
Coefficient of impingement... . 0-72 


Coefficient of total mechanico-pneumatic work 


at speeds varying from 50 to 100 revs. ... 0-46 to 0-61 


The various instruments provided at the three stations 
of Pracchia, Signorino, and Piteccio for measuring and 
controlling the speed of the air comprise a recorder with 
a single drum revolved by clockwork and registering (1) 
the speed of the engine, (2) the direction and velocity of 
the air current, and (3) the moment of entry into and exit 
of trains from the tunnel. The first is derived by 
clectric current from the engine counter, which 
latter is fitted with a very large dial finely graduated ; 
the second is also cbtained by electric current from the 
spindles of the tunnel anemometers; and the third by 
connection with the rail triggers fixed at both entrances 
to the tunnels. This instrument, the tunnel anemometers, | 
and the water-gauges were made by Jules Richard, of 
Paris, to the Meridionali Railway’s specifications. 





| with emergency cases, such as any accident or damage to 


| blast pipe—was ascertained by experiments made at 


cylinder pressure indicators for making diagrams, and a 
pyrometer is used for observing calorific values generated 
in the boiler furnaces. 

Atmospheric conditions inside and outside of the tunnel 
are noted with registering barometers placed near the 
tunnel extremities, and registering thermometers and 
| hygrometers to be placed at given points in the tunnel. 
| All these are fitted with two drums driven by clockwork 
| movement, and one of which serves for recording con- 
| ditions over long periods, revolving once in twenty-four 
| hours, while the other gives more detailed indications on 
its zone, but of briefer duration, revolving once in one or 
in two hours. 

For train signalling there are repeaters and a Siemen’s 
bell signal for informing the attendant of train departures 
from Piteecio and Corbezzi Full printed and framed 
instructions give rules for enabling the ventilator staffs to 
deal promptly with all traffic exigencies—and that under 
various conditions of atmospheric influence—and also 








instruments on any part of the railway system affected | 
by the ventilation. The organisation appears admirable, | 
and the whole plant is finely kept, and, as with the | 
engines, operates like a well-regulated clock. On the 
occasion of our visit we observed a piece of red bunting 
flying on one of the fan blades when the ventilator is 
running, and visible from the line and from the neigh- 
bouring railway station at Pracchia. . Its purpose was not 
ascertained, but its possible utility was evident. A detailed 
view of this fan is given in Fig. 9. 

The next ventilating station is that of the Signorino 
Tunnel. Here the work is light or nil, for it is only 
run whenever there is a very heavy service, and the 
ventilator, situated at the upper end of the tunnel, 
consists of a small fan belted to a Wollf semi-portable 
engine of 23 horse-power indicated when run at the 
normal speed of 68 revolutions for 60 revolutions of the 
fan, or of 70 indicated horse-power at 103 revolutions for 
a maximum ventilator speed of 90 revolutions. The 
engine efficiency here is 4-lb. of coal per indicated horse- 
power hour, with a consumption of 29 lb. of steam—or half 
the economy of the other plants, 

The last of the three ventilating stations is located at 
the lower end of the tunnel adjoining Piteccio Station. 
It is remarkable for its long built up tunnel, or aspiration 
chamber of armoured cement. Here, as with the other 
tunnels, the direction of the forced air current is against 
ascending trains. 

The length for the aspiration chamber—which. corre- 
sponds in function to the chimney above a locomotive 


Pracchia with the old plant, and with a cone specially 
fitted for blowing towards the exterior of the tunnel, and 
where it was found that any length of less than 20ft. was 
not suitable. For Piteccio the length fixed upon was 





Fig. 9—PRACCHIA TUNNEL—CEMENT FAN CASING 


for Piteccio and 28 min. for Pracchia, their respective fans 
making 25,100 and 22,100 revolutions per diem in the 
time of 6 h. 20 min. for the first, and 6 h. 30 min. for the 
second, showing, therefore, that the Pracchia fan is run 
much slower as arule. The normal speed is 70 and the 
maximum 100 revolutions per minute at both stations, 
but the average total of the revolutions per minute is 66 
for Piteccio and 57 for Pracchia. 

The Piteccio engines, at 70 revolutions, indicate 76 
horse-power and consume 16 lb. of steam, with an ex- 
penditure of 1°87 Ib. of coal. At the maximum speed of 
100 the indicated horse-power is 215, consuming 13°9 Ib. 
of steam and 2°27 lb. of coal per indicated horse-power 
hour. The actual average daily indicated horse-power is 
431, or 888 horse-power effective. At the same speeds 
the efficiency of the Pracchia steam plant is very 
different. Thus, at 70 revolutions, the indicated horse- 
power is 93, steam consumption 15 Ib., and coal expendi- 
ture 1°91 lb. per indicated horse-power hour, while at 100 
revolutions the indicated horse-power is 255, steam con- 
sumption 15°6 lb., and coal expenditure 2°13 lb. The 
actual average daily indicated horse-power here is 410 or 
369 horse-power effective. The average daily expendi- 
ture of fuel, reckoning only the time during which the 
fans are working, is the same per indicated horse-power 
hour for each of the tunnels, that is, 2°31 lb. or 2°57 Ib. 
per effective horse hour. The coal employed is Cardiff of 
low calorific value. 

These coal] quantities do not include the amounts used 
in the intervals when the ventilators are not working, and 
which may be estimated at about 13 lb. for each boiler per 
hour, for the boilers are kept in steam daily for 17 h. 
30 min. and 17h. 40 min. respectively, while the venti- 
lators are inactive, equivalent, therefore, to a daily con- 
sumption of 475lb. to 488lb. respectively, or a total 
daily average per indicated horse-power hour of 3°43 ]b. 
for Piteccio and 3°5 lb. for Pracchia, and 2905 lb. aggre- 
gate per diem for the ventilation of about 3750 yards, or 
2°3 miles of tunnel, on an average grade of ‘1 in 44 for 
Piteccio and 1 in 40 for Pracchia. 

The daily oil consumption at the first station is 2°4 ]b., 
and at the second station 4°2 lb. 

In passing, we may here note the state of the per- 
manent way and the conditions affecting smoke pro- 
duction between Piteccio and Pracchia. The single 
track is laid with rails of 36 kilos. per metre, or 76 lb. per 
yard. These are of the standard flanged or Vignoles 
section, in lengths of 12 m., carried by sixteen oak 
sleepers. The inclination of the lines in Piteccio Station 
is so great, that unless the brakes are applied immediately 
that a train has come to a state of rest in the station the 
train begins to run backwards. At Piteccio, as at each 
station on the steep gradient, there are curved runaway 
tracks, with switchback gradients generally, for want of 
space, carried in blind tunnels under the mountain slopes 





51ft., at the tunnel or inner end of which the air chamber 


on one side, and on the other side carried upon cul-de-sac 
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stone viaducts with arch-rings of brick. The rule is to 
close the catch points behind every ascending train. We 
could not learn whether any passengers had ever 
enjoyed the sensation of a journey up one of these run- 
away gradients. The rails for the catch-trap sidings are 
of an old double-headed type secured in chairs. 

All the traffic, including the international expresses, is 
worked through from Pistoja to Porretta, on the other 
side of the chain, by eight-wheeled goods locomotives— 
some of the old “ Sig] ” type and others of more modern 
appearance, and of which those recently re-boilered are 
high pitched, in order to get in a deep fire-box with a brick 
arch. The pushing locomotive runs tender first, for the 
purpose of getting rid of the smoke without inconveni- 
ence to the drivers. Both engines and their attendants 
are looked after at the Pistoja depét in a manner fully 
equal to the best English ideas on this subject. The 
engines have wing adjustable blast nozzles for regulating 
the pull on the fire, but the amount of coal dust carried 
through the chimneys, of the old Sigl’s type at least, is 
very pronounced. 

The limit of a one-engine load appears to be 140 tons, 
and the limit for a two-locomotive passenger train 260 
tons, and for a double-traction goods train 270 tons. For 
passenger trains the maximum speed is about 20 miles 
per hour, and for goods 9 to 13 miles per hour. 
Starting up from Piteccio, the admission is at first 50 to 
60 per cent., and subsequently 40 to 30 per cent. cut-off. 
In the Piteccio Tunnel the air, as judged from the leading 
locomotive, is very tolerable, and although it is the worst 
of the three tunnels, the air is a great deal more respirable 
than in many of the short unventilated tunnels of up to 
only 400m. length intervening between the ventilated 
group. 

Finally, in Pracchia Tunnel, the descending air is not 
that of any subterranean passage at all, but a fine fresh 
breeze of pure mountain air, which passengers in the 
carriages carefully exclude with tightly closed windows 
and ventilators, while in certain carriages the smoke 
developed inside by travellers, who are thoroughly 
determined not to inhale the tunnel “ gases,” is suffocating. 
Such effective ventilation appears to be thrown away on 
many passengers. 





A LARGE TESTING MACHINE. 


A TESTING machine which is, we believe, the largest, by a 
considerable amount, which has as yet been made anywhere 
in the world, has just been completed by Messrs. Joshua Buck- 
ton and Co., Limited, of Leeds, for the new testing labora- 
tory at the Conservatoire National des Arts et Meétiers, at 
Paris. We understand that the order was given to Messrs. 
Buckton because their patented system proved to be the only 
design by any maker either in Europe or America which ful- 
filled all the conditions which were indicated as most desirable 
in the invitation to tender, issued by the Ministére du Com- 
merce de l’Industrie, des Postes and Télégraphies. It is 
therefore all the more creditable to the Leeds firm not only 
to have taken the contract, but to have produced a machine 
which is satisfactory in every way. 

By the courtesy of Messrs. Buckton we were enabled a 
day or two ago to examine carefully this huge machine and 
to see it make a test. Some idea can be had of its size when 
it is stated that it will take in a column or strut from the 
shortest length up to 88ft. long and a metre square. It will 
impose a crushing load of 300 tons on an article of this 
length. It will also test in tension up to 300 tons a chain 
cable, wire, or hemp rope, eye link, riveted joint, or any 
kind of tension member up to 80ft. long and 3ft. 3in. square. 
Further, it will test in transverse straining, and will take in 
any kind of rolled joist, riveted girder, or other form of beam 
up to 20ft. between supports, 6ft. 6in. deep and 3ft. 3in. 
wide, and will load it up in the centre to 300 tons. These 
are, stated broadly, the general uses to which the machine 
may be put and its capabilities, but it may, of course, be 
applied fora number of purposes, among them the taking 
and recording of shearing stresses. 

In general form the machine is not unlike the chain 
testing machines made by this firm, with which many of our 
readers will be familiar. It consists, first of all, of an exceed- 
ingly strong cast iron trough of square section and open at 
the top. It is closed at one end, and this end is attached to 
the end of the ram of a horizontally placed hydraulic cylinder. 
When this ram is forced out it sends the trough in front of it, 
the trough running in guides and on rollers, so that its direc- 
tion is always kept in a straight line, and the motion made 
as easy as possible. As is usual in hydraulic rams of this 
type, the hydraulic pressure is only applied to it in one direc- 
tion—namely, outwards, and another and smaller hydraulic 
cylinder is provided, superimposed on the larger cylinder, so 
as to draw back the trough and larger ram when the test 
stroke is completed. Placed one on either side of the trough, 
near the ram end, are two massive uprights. These are 
securely bolted to the fixed bed-plate of the machine, and are 
also braced together so as to be rigid, no matter what load 
comes upon them. Carried by these uprights in special roller 
bearings, and placed so that its centre corresponds with the 
longitudinal centre line of the trough, is one of the pressure 
heads or ‘‘ weighbridges.’’ The straining head, which pulls 
or pushes the test piece, can be fixed at any convenient part 
of the trough, holes being cast in the metal sides of the trough 
for the reception of stout rectangular projections from the 
straming head. These heads are of somewhat peculiar con- 
struction. They are, of course, exceedingly strong, and are, 
in addition, provided with faces, which work on what is practi- 
cally a ball joint.. This enables them to allow automatically 
for any irregularity in the end faces of the articles under test. 
Two steel rods run one on either side the whole length of the 
machine. At each end these two rods have secured to them 
a vertically placed cross piece, from the extremities of which 
two rods are taken in the same straight line as the main 
horizontal rods. These two rods are naturally smaller than 
the main rods, being about 4}in. in diameter to the din. 
diameter of the main rods. It is just as though the two ends 
of each rod were provided with a two-pronged fork. At the 
far end, away from the ram, these rods are securely attached 
to a pressure platten. At the ram end they are taken to the 
lever system on each side, the action being transmitted to the 
wzighing lever by means of a triangular system of rods. 

The weighing lever is, of course, provided with a travelling 
p2ise which can be werked backwards and forwards on the 





lever by means of a hand wheel manipulated from near the 
centre of suspension of the lever, the requisite motion — 
given through a universal joint of special construction an 
extreme sensitiveness. We were informed that the sensitive- 
ness was such that the weighing lever would either go up or 
down with a difference in pressure equal to1 in 10,000 in 
tensile tests, or to 1 in 5000 in compression tests. This 
universal joint is, we were told, the only portion of the 
machine which had to be made a second time, and it may be 
added that the joint at first employed was not of Messrs. 
Buckton’s own manufacture, but a standard commercial 
form of universal joint. This sensitiveness is equivalent to 
the movement of a poise weight weighing 224 Ib., a distance 
represented by one-tenth of one division on the weighing 
lever scale, these divisions being about 1 mm. It is 
certainly a matter of great congratulation to the firm that 
such a large and weighty machine has been made to indicate 
with such delicacy. It speaks well, too, for the manufacture 
of the knife edges and for the material of which they were 
constructed. They are ground over and over again on each 
face, each grinding taking off less and less until absolute 
uniformity is obtained. The travel of the poise from one 
end to the other of the steelyard represents 60 tons, and 
60 tons can be put on in one lump by an arrangement of 
weights at the far end of the steelyard. 

We were enabled to witness the test of a piece of mild steel 
1fin. in diameter and 21,',in. long. In this the elastic limit 
was reached at 23 tons and the breaking point at 39°921 tons, 
the record being made in metric tons in each case. Attached 
to the machine at either end is a pillar, on to either of which 
can, at will, be bolted the drum of an automatic recording 
apparatus, the invention of Mr. J. H. Wicksteed, a director 
of Messrs. Buckton. Many of our readers will perhaps be 
familiar with the general design of this ingenious apparatus ; 
but we may here say that it depends for its action on a system 
of .wires, one wire running to the steelyard and making a 
pencil move vertically up and down on the paper on the 
recording drum, and another wire revolving the drum with 
the effect of making the pencil produce horizontal lines. 
The result is that during a test a diagram is produced 
in which the vertical lines represent load, and the horizontal 
lines extension. It is extremely interesting to stand beside 
the machine and keep on watching first the test piece and 
then the diagram, and rice versd. To get an absolutely 
correct diagram it is necessary that the lever should be kept 
floating all the time. The testing, as well as the recording, 
can also be done from either end of the machine. That is to 
say, the hydraulic pres.ure can be turned on to the ram from 
either end. There must always, however, be someone at the 
steelyard to keep it floating. 

A considerable number of valuable results have already 
been obtained with this machine. It is adaptable for testin 
all kinds of substances. Wood has been found when teste 
to destruction by pressure in the direction of the grain to 
burst, as it were, concentrically with the year growth lines. 
Results of great importance have been obtained in a series of 
shearing tests. Samples of every conceivable form and sub- 
stance, including bricks, beams of wood, steel joists, steel and 
hemp ropes, a railway coupling rod, &c., have been sent to 
Messrs. Buckton by a number of firms at the request of the 
former. These are gradually being tested, and their owners 
supplied with a report in the form of a load strain diagram. 

The machine is not being supplied simply by itself. A 
complete plant, including a horizontal hydraulic steam force 
pump and accumulator, has been constructed, together with a 
number of adjuncts for special tests. The whole forms a 
sight which isa pleasure to see, and which isa credit to 
everyone concerned in its manufacture. Down to the minutest 
detail, forethought in construction and care in manufacture 
were amply in evidence. 





THE JUNIOR INSTITUTION OF ENGINEERS. 


ADDRESS BY THE PRESIDENT, J. FLETCHER MOULTON, 
K.C., F.R.8., M.P.* 

To understand and appreciate invention aright it is necessary to 
have a clear view of the world of thought and work in which it 
takes place. One of the commonest and most fatal errors com- 
mitted by would-be inventors is to view invention as if it had no 
past—as though the. casual ‘‘ happy thoughts” of those who are 
ignorant of what the world has already done merited its title and 
its rewards, From this source come most of the bitter disappoint- 
ments that I have so often witnessed in my practice. We must 
not fall victims to any such delusion. Invention has been busy in 
the past, and it has left to the inventor of to-day a rich heritage 
of knowledge, and while he has its help in his onward struggle he 
has also its responsibility. The growth of mechanical science 
narrows as well as widens his field. It opens out to him new possi- 
bilities, it is true, but, on the other hand, every advance in know- 
ledge takes so much from what, up to that time, belonged to the 
field of invention. Nor is this only true of to-day. Even if we 
go a long way back into history we shall still find that the inventor 
had at his command a formidable armoury of weapons in the shape 
of mechanical arrangements and combinations which already 
belonged to the domain of public knowledge. I must ask you to 
give a little thought to this groundwork of knowledge before we 
pass to the achievements of invention. 

These elements of mechanism—approved devices for effecting 
definite mechanical results—were themselves criginally the results 
of invention, although in many cases the time, the mode and the 
author of their introduction are all forgotten. By their intrinsic 
usefulness they have survived the machines in which they were first 
employed, and are preserved as means for special ends in whatever 
connection these ends may be sought. Each represents a past 
achievement and a present and future power. Mankind claims to be 
the only tool-using animal, and if we include in the term ‘‘tool” the 
devices used in machinery, we may fairly say that the advance of 
civilisation is marked and measured by the additions to the tools he 
has at his command, each enabling him to do some new thing or to 
doan old thing better. It is in this sense that each gives him a new 
power. Take, forinstance, the ratchet. Who first used it, andin what 
machine, has long since been forgotten ; but from the time that it 
became known mankind has had the power to obtain free rotation 
in one direction without the risk of its being reversed. So 
habituated are we to this device and its effect that it may seem 
too obvious to be looked upon as an invention enriching the world. 
But if you will throw back your mind to those very early days 
when rotation itself was only used in a few simple machines, I 
think you will feel, asI do, that we are no little indebted to the 
man who first devised the ratchet, and thus put it in the conscious 
power of every: subsequent inventor to produce rotation in one 
direction only whenever the needs of his invention require it. 

| have said that each of these elements of mechanism, the result 
of some past invention, represents a present and future power con- 
ferred on mankind. It is thus that in my own mind I love to re- 
gard all worthy inventions. 

It must not be thought that simple Cevices such as the ratchet 
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are all that I would have you regard as the equipment of the jn. 
ventor, All elements of past inventions which have a merit beyond 
the special use first made of them, and which thus possess a more 
or less general applicability, come under this head. They include 
many "agus conceptions which ever since their introduction have 
been the mainstays of the inventive world, and have exercised a vast 
influence upon human progress. They have shaped subsequent in. 
vention by reason of their own efficiency, just as the development 
of a country may be permanently modified by the existence of 
good line of inter-communication, such as a navigable river, which 
renders trade easy along its course. As the most brilliant example 
of this I should cite the jacquard, _ It first appeared about a cen. 
tury ago as an appendage to a loom, pe it. still has its most 
frequent employment in machines for the production of textile 
fabrics and the Tike. But thisis only because such machines most. 
frequently need its aid by reason of the character of the tasks they 
have to perform. In its nature it goes far beyond this special use, 
It put into the hands of mankind a simple method of dealing with 
cycles however complicated, of elements however numerous, ‘Ty 
realise of what it is capable, you should examine a Nottingham 
lace machine, with its thousands of threads, producing each hour 
lace of some varied and intricate pattern that would otherwise re. 
quire months of human labour. You will then understand me 
when I say thatthe jacquard is, in my mind, a complete solution 
of the difficulties produced by multiplicity of elements, however 
fantastic and involved be the maze through which they have to 
wind. So general, and, indeed, so nearly universal, is it in its 
scope in this respect that I am always reminded by it of those 
general mathematical expansions, such as Taylor's Theorem, which 
are able to deal with all functions, however complex. Like them, 
its very generality makes us take refuge in it ae when no shorter 
and more special method can be found, but as a final resort it is 
always at our command, as little puzzled by the compositions of 
Wagner when it is used in the pianola as by the flights of the de- 
signer’s fancy when it is used in a carpet loom. 

As an example how new mechanical elements bringing with 
them new powers and new liberty give rise to new types of 
machines, take the case of milled cutters. Before they were 
known various forms of shaping devices, such as plane, gouge, and 
file existed, and had each its special conditions of application and 
its effect ; but none of them possessed the property of the milled 
cutter of eating its way—-as though it were a mechanical acid 
into the material with which it was broughtinto contact. At once 
we find springing up universal shaping machines copying forms, 
however irregular, merely by having these rapidly revolving milled 
cutters--like dentist's drills fixed in frames capable only of 
motion of translation and not of rotation, so that they all moved 
in parallel lines, maintaining their relative positions. One such 
element is a dummy of the same shape and size as the cutters, and 
it is made to move over the object to be copied, and consequently 
all the others being parallel to it and preserving strictly their 
relative position, eat out their respective blocks of material to the 
same shape. I remember tirst seeing such a machine at work on 
shaping the clumsy sabots of French peasants. With requisite 
refinements of mounting and general mechanical arrangement it i 
now copying with absolute fidelity the most elaborate statuary. 
Whether the work be rough or fine, the principle is the same. 
Once you realise that your live cutter will eat.out where it touches 
you have only to make it imitate in its movements the dummy 
that feels over the whole surface of the object to be copied to 
ensure that it will reproduce that ject: . But not only the idea 
but the possibility of such a:maéfine sprang directly from the 
introduction of the revolving cutter. 

I have, perhaps, lingered too long over the equipment of the 
inventor. Let me now turn to his task. 

I shall not attempt to include the whole domain of invention in 
my remarks, It is too varied and too vast. I must limit myself 
to some one type, and accordingly the class of inventions which | 
have chosen are those whose object is to produce by mechanical 
means articles that otherwise must be produced by hand work. 
This, in itself, would be an idle feat if the new method did not 
effect its purpose better or cheaper or more swiftly than that which 
it is to supplant, and it is the machine which accomplishes 
this most thoroughly that will ultimately succeed. It is 
this necessity of efficiency in the invention which brings it 
about that before designing his machine the inventor has a 
oMppaansnaig task set before him, on the right performance of which 

is success mainly depends, and which is calculated to try to the 
utmost his inventive faculty. 

Take any hand operation—say, for instance, sewing. Ages of 
experience have authoritatively decided the easiest way to perform 
it, and this solution is found embodied in the practice of to-day, 
and has probably remained unchanged since the Stone Age. But 
this solution is the correct one only when we are working with such 
means as Nature supplies to man. With two hands whose move- 
ments are closely watched by eyes which report to a guiding intelli- 
gence, you can find nothing better than to have a needle pointed 
at one end and pierced with an eye near the other which carries a 
moderate length of thread from one side of the fabric to the other 
and serves as the instrument through which adequate tension is 
applied to the stitch to make it tight and even. But there is no 
ground for assuming that the mode of performing the operation 
that has been proved to be the best for hand work will be the most 
suitable for doing it by mechanism, and the first task of the 
inventor, therefore, is to decide whether he will adhere to the hand 
cycle or will rather substitute for it some equivalent cycle produc- 
ing the same results but better suited to the new conditions—to 
the strength and weakness of the inanimate. 

Let me take an analogy. Doubtless you have often had to send 
a message by telegraph to some distant country to which the rate 
charged ‘aed word is high. You write you message as tersely as 
may be, but even thus its length is formidable. What do you do! 
You fly to your telegraphic code. It tells you that if you will 
change the phraseology of your message you can by a single code 
word represent a whole phrase. You thereupon set to work to 
recast your message so as to make it capable of being expressed 
in code words, hen you have done so you have not improved it 
asa message. It is less terse and less naturally expressed, If you 
were writing and not telegraphing you would prefer to use it in 
its original form. But as now expressed each of the phrases of 
which it is composed can be sent over the wires in the form and at 
the price of a single word, and the cost of the whole is but a 
fraction of what would have been the cost of your message as 
originally framed. It has teen recast in a form suitable for cheap 
telegraphing. 

Just so the inventor. He has to find a series of operations 
which in their totality are equivalent to the series of the hand 
worker. But each of these operations in itself need not be such as 
would in hand labour be suitable or even practicable. 

To make my meaning clear let me revert to the familar operation 
of sewing. I have described the hand process and pointed out how 
it is unsuited for mechanical reproduction. How is it to be trans- 
lated into an equivalent cycle suitable for mechanism! In other 
words how is it to ‘‘ coded ?” 

This case is interesting, inasmuch as we have two independent 
solutions made at different dates and widely different in nature. 
The earlier invention imitated the hand cycle very closely, The 
thumb and finger of the right hand in the human being were 
replaced by a pair of pincers capable of taking hold of the needle 
and letting it free again, but to avoid having to follow the intricate 
movements of the human fingers in the operation two pairs of 
pincers were used, one on each side of the work, which passed the 
needle backwards and forwards through the fabric one to the other. 
Following out this idea the needle was pointed at both ends with 
an eye in the middle, and, asin hand sewing, it carried a moderate 
length of thread. The pair of pincers which held the threaded 
needle advanced to the fabric and passed the needle through it to 
the other, which took it and retreated so as to draw the stitch tight 
and form the completed stitch. To form the next stitch the work 
was moved through the proper distance and the same process was 
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gone through, the line of movement of the needle always remaining 

» same. 
nhere is not much ‘‘coding” here. The new cycle imitates the 
hand-worker so faithfully that it benefits little by the advantages 
of mechanical action, As in hand work it can only sew with 
moderate lengths of thread, and must therefore have the needles 
re-threaded at intervals, Its superiority over hand labour is there- 
fore so slight that it is doubtful whether such a sewing machine 
could ever have competed with, much less replaced, hand work. 
But it has one great merit. The needle mechanism is capable of 
being re-duplicated almost without limit, and the movement of the 
work which is necessary to make the stitches for one needle will 
serve equally well for any number of needles working parallel to it. 
Hence the machine that would have failed as a sewing machine has 
survived and proved useful as an embroidery machine. The work 
ix stretched between two rows of pincers and moved by the work- 
man according to the stitches of the pattern. Each stitch is 
repeated by each of the parallel needles which work side by side 
at convenient distances, and thus as many copies of the pattern 
are simultaneously produced as there are needles. Each is a perfect 
facsimile of all the others, and as each copies faithfully the errors 
of the workman, this machine is entitled to the proud boast that 
its productions possess all the defects of hand work—an essential, 
we are told, of artistic beauty. 

What is the cause of the comparative failure of this attempt at 
a sewing machine ! It is evident that it is due to the retention 
of the feature of the hand operation by which the needle is passed 
from one holding mechanism to the other. The inventors of the 
modern sewing machine, on the other hand, decided to work with 
a needle fixed in its holder and never leaving it throughout the 
operation, 

Mt at once followed that the needle and thread must, on the 
back stroke, return through the same hole through which they had 
entered the fabric, so that no stitch could be formed unless some 
obstacle were interposed to the return of the thread. Here 
the two famous and successful forms of the machine parted 
company. Both placed the eye at the point of the needle 
that the stroke might not be needlessly long, but while the 
lockstiteh machine used a second thread to provide the 
necessary Obstacle, the chain stitch machine—by means which J 
need not describe—availed itself of a loop of the original thread for 
that purpose. Thus, in the lock-stitch machine the substituted 
cycle has become as follows :—(1) The work is moved under the 
needle for the new stroke ; (2) the needle, which has an eye at its 
point, through which the thread passes, pierces the fabric, 
carrying with it the thread ; (3) a second thread is passed between 
the thread and the needle—by means of a shuttle or its equiva- 
lent—when the needle is at its lowest position ; (4) the needle 
returns while a take-up retracts the thread so as to tighten the 
stitch. 

This cycle would, for hand work, be immeasurably more com- 
plicated and difficult than ordinary sewing, but it consists of 
operations mechanically easy of performance in swift and accu- 
rately timed sequence, and as the whole of the thread in use has 
no longer to be passed from one side of the fabric to the other as 
each stitch is made, it has brought with it the all-important 
advantage of our being able to work with a continuous thread. 

It is not only in great inventions bringing into the realm of 
mechanics processes so important as those to which I have referred 
that the need of ‘‘ coding ” exists. It figures at the birth of most 
really successful machines.. And there are types in which the 
whole invention may be said to consist in the choice of a cycle. 
When the transformed cycle has been determined upon, there 
remains the task of providing the means for carrying it out—in 
other words, the designing the new machine. On this part of the 
subject I shall not dwell, because the devices which human 
ngenuity makes use of to effect its objects are so multifarious as to 
defy classification. Nor does the progress of invention come to an 
end when the machine has been devised. It then becomes the 
subject of further invention, the aim of which is to arrive at better 
results by modifying or changing, or adding to the mechanism. 
This is the most common type of invention. Long after a 
fundamental invention has been made and embodied in some form 
of mechanism, new inventions will appear, which are, or claim to 
be, better methods of carrying it out in general, or which adapt it 
to be used with more effect in special circumstances. Such 
subsidiary inventions usually consist in the substituting for the 
mechanical devices originally used other equivalent devices better 
suited to the work which they have to perform—the machine in its 
essentials remaining unchanged, And though this judicious 
adaptation of means to ends may seem less brilliant and interesting 
than such inventive efforts as we have been considering, it is hardly 
less useful. To increase the output of a machine or make a 
delicate machine equal to rough work is no mean achievement, 
and may vastly extend or even create its practical usefulness. 

‘‘Have sumething to say, say it, and sit down,” was the reply 
given by a parliamentary veteran to a new member who asked for 
advice as to how to speak. How often have I wished that 
inventors would take this counsel to heart in all its fulness. They 
often have something to say, and they say it, but they will not 
then sit down. It is not that I would have them rest on their 
oars, but | would have them bear constantly in mind that the value 
and the reward of an invention comes when it has been made 
poctnny serviceable to mankind, and that the invention itself is 
vut the first and perhaps not the most difficult step in the process. 
Careful and patient development along commercial lines is neces- 
sary before an invention, valuable in itself, becomes a useful part of 
our system of production, and here the enthusiasm and knowledge 
of the inventor would be invaluable if it were well applied. I am 
one of those who believe that cwteris paribus the mother is the best 
nurse. But, alas! this is where inventors so often fail. They are 
never content to work out practically what they have invented. 
Fresh inventions are their remedy for every difficulty, even for 
such as naturally occur in all industrial developments, and thus 
perpetual change leads to delay, loss, and final abandonment. ‘‘Ze 
mienx est Tennemi du bien.” (‘* The better is fatal to the good.”) 
I remember that many years ago I was taken to the workshop of 
Mr. Babbage, of calculating-machine fame. He was then an old 
man, with a most remarkable past. A distinguished mathematician 
when at Cambridge, and a leader among those who rejuvenated 
its teaching--a man of comfortable fortune and untiring industry— 
gifted with great inventive powers, and living for them alone, one 
would have expected, in his case, to find all the marks of a rich 
harvest of achievement. In the ante-chamber I recognised parts 
of the well-known calculating machine that many years before he 
had brought to the tg of actual working, and [ asked him as to 
its completion. ‘‘Oh, I have done no more at that,” was his reply. 
‘* Before finishing it I conceived the idea of my analytical machine, 
which was so much better that it would have taken more to com- 
plete the first machine than to make the new one.” We then 
came to the analytical machine, parts of which were lying about, 
and he explained to me its principles and mode of | working. 
‘‘Have you got it finished?” I asked. ‘‘ No,” he said, ‘for I 
have come on a new idea which throws it so completely into the 
shade that it would be mere waste of time to work further on it.” 
And then he explained to me this new idea that was to revolu- 
tionise even the world of advanced thought in which he lived. 
No comment of mine could be so weighty as the plain recital of 
what occurred when this richly-gifted life came to an end. 

committee of our ablest mathematicians and mechanicians was 
appointed to examine the models and papers that Babbage had left 
behind in order to ascertain whether Government would be 
justified in completing his work at the public expense. The 
report was that all was too incomplete—that no one could foresee 
success with sufficient certainty to warrant the attempt. So that 
afi ent of a machine, the work of his early years, is all that 
his abilities and his industry brought forth. 

It is not only men of the teeming brain of a Babbage that leave 
their work in this incomplete and useless state. It is the most 


common fault of inventors. They have not the patience to develop 





their inventions to the stage of practical reliability, and they leave 
them useless, except to testify to the ingenuity of the mind that 
devised them. I suppcse that I, of all men, should feel sympathy 
with these unrewarded workers, but I confess that in my secret 
heart I consider them an almost unmitigated nuisance. They 
accomplish nothing useful themselves, and they detract from the 
merits of those who, by greater perseverance and more patient 
labour, have succeeded where they failed. Their inventions attain 
posthumously a short-lived forensic glory by being paraded as 
anticipations of some later invention that has proved itself of 
sufficient value to be worth defending. _ The resemblances are 
pointed out in order to discount the originality of the successful 
invention, and oft-times it has to be admitted that the kernel of 
the later invention is to be found in its predecessor, But I am 
happy to say that when an inventor is modest in his claims, and 
seeks only to protect that which he has, in fact, made practically 
useful, the tendency of the jurisprudence of our country is to pay 
little heed to antecedent, incomplete, or useless attempts. I have 
long contended, and I think it is now settled law in our Courts, 
that an invention is not made until it has been developed so far 
that the normal result of its working is success. Uncertainty in 
result beyond this point means practical uselessness, and as it, in 
fact, leaves the field still unoccupied for future inventors, so it 
should do in law, and their fame and their reward should not 
os lessened by the useless half-successes that have preceded 
them, 

I shall be told that I am too hard upon the inventor in holding 
him responsible for commercial non-success, It will be said that 
the practical development of an invention is not the business of 
the inventor, and that the qualities of mind that characterise him 
unsuit him for the task. Unvarying repetition is the key to com- 
mercial production, while the inventive genius yearns for change. 
There is much truth in this, and the strongest and most successful 
combinations are those in which both elements are represented in 
different individuals, the more practical being the dominant one. 
It is in this that we are so far behind our great rivals—Germany and 
the United States. In the United States men possessing inven- 
tive genius of a high order are maintained as part of a business 
organisation for the express pu of making inventions which 
when made, are duly tested, and if found of practical value, are 
exploited on a large scale, the inventorreaping thereby his reward. 
It is by this that I explain the fact that the successful machines of 
to-day, and more especially those of a complex type or that form 
elements of a series, are mainly of American origin. I see no reason 
to think that we are individually inferior to Americans in inven- 
tive faculty ; but, unquestionably, English capital is, as a rule, 
in less enterprising hands. Our great business firms are inclined 
to put off taking up new inventions until competition has forced 
them to do so, a they are still less disposed to look on invention 
as forming an essential part of business. 

In what direction is invention trending’ In two directions, 
which are well-nigh opposite, or, I ought rather to say, comple- 
mentary the one to the other. On the one hand, the tendency is, 
to divide manufacture up into many simple operations, each 
capable of being performed swiftly and well by a special machine 
designed solely for that purpose, and thus working under the most 
favourable circumstances for cheapness of production. 

This tendency to sub-divide the operations of production until 
they are each capable of being performed either automatically or 
with unskilled labour is having momentous effects in labour ques- 
tions. Strange to say, increase in accuracy of workmanship is 
tending to increase the demand for unskilled labour. The skill 
which used to be sought for in the workman is now embodied in 
the machine. This is due to what I may term the uniformity of 
mankind. The chief wants of each class are common to all the 
individuals that form it. Hence any rise in the standard of com- 
fort of a nation produces a demand for millions of articles of one 
and the same class, precisely such a demand as can be best satisfied 
by the unvarying but economical production of machines of the 
type of which I have spoken, I have no doubt that the growth of 
production as a whole will be so rapid that the total demand for 
skilled labour of all sorts in manufactures will not actually diminish, 
but I am equally sure that, relatively to substantially unskilled 
labour, it will be less and less used. Rough and brutalising labour 
will be done away with, but its place will be taken by unskilled 
rather than skilled labour. 

For you must remember that precisely that process of *‘coding,” 
of which J have spoken, is eee to. bring each operation in 
production within the reach of unskilled labour. Take, for example, 
machines that are used in domestic or trade life—such as type- 
writers, sewing machines, &c.—and which are produced in such 
vast numbers. Inventors are hard at work modifying the con- 
struction or configuration of each piece of these machines, so as to 
lessen the cost of its production—to enable it to be made by some 
cheap process which dispenses with hand work and _ skilled labour. 
I have known a company in America, before they sold a single 
machine, spend two years and £20,000 in modifying the parts and 
their arrangement till each could be made by stamping, or some 
similarly cheap method, at a minimum of cost. And you must 
not forget that if wisely done this relegation to automatic machines 
and unskilled labour is an advantage, because it brings with it, as 
a consequence, absolute interchangeability of parts, which dimin- 
ishes so vastly the cost of repairs. 

Side by side with this tendency towards highly specialised 
machines, each doing one small and separate operation, there is 
the other line of invention, ¢.¢., of machines which combine—I 
would prefer to use the mathematical term ‘integrate ”--a whole 
series of successive operations and turn out a completed article. 
Here we find, perhaps, the greatest inventive triumphs of our 
time. Take, for instance, the linotype. Type-setting, type- 
founding, and casting blocks of type, as in stereotyping, had all 
been done by hand, and to a great extent mechanically, before the 
linotype came in. But it united them all in one machine, and 
enabled an operator, with little greater labour than in working a 
typewriter, to produce the set-up type cast in lines ready for 
printing. 

It is difficult to say which class of machine is attracting most 
attention—whether combination or division of operations, syn- 
thesis or analysis, is taking the lead. If success is completely 
attained, the machine that combines in itself the whole series must 
always gain the day. But the penalty for falling short of perfec- 
tion is heavier and the danger greater. Each step brings its own 
liability to failure, and the failure of a step has more serious and 
more far-reaching consequences. Yet we have abundant proofs on 
all sides of us that human ingenuity is equal even to this task. 
Here, again, the effects of the systematic pursuit of invention in 
the United States show themselves most markedly. Few private 
inventors have, unaided, the means or the time to work out such 
complex problems. Mergenthaler, the inventor of the linotype, 
spent years of incessant labour before he came to a practical result. 
Plan after plan was devised by him only to be rejeeted, because 
the success it brought was too incomplete. At last he succeeded, 
and he and those who had supported him had their rich and 
deserved reward. This is but one of many instances that could be 
given. I wish that it were easier to parallel them in this country. 

Those whom I am addressing are chiefly in the early stage of 
their professional career. How do I wish them to regard inven- 
tion? Should they all aspire to a share in it, or is it to be reserved 
for a chosen few ? 

To answer this question I must go back a little and recall to your 
minds the aim of invention. It is to enable mankind to do some 
new thing or to do an old thing better or proper or more swiftly. 
It is accomplished by a more judicious adaptation of means to end. 
If we cease troubling ourselves about the arbitrary line which, for 
certain legal purposes, is drawn so as to delimit what is invention, 
we may look on all those who are engaged in improving mechanical 
appliances and in advancing practically mechanical science as 
fellow-workers in one common field. In this sense you may all 
hope to be inventors, and it is this conception of your calling that 
I would impress upon you. Do not seek originality or change for 





its ownsake. Have a single eye for efficiency, and be content with 
the work of others until you can surpass it, remembering always 
that well-trodden paths are easiest to follow, and that it needs some 
substantial gain to warrant your leaving them. But never lose the 
hope that you may be able at some time and in some way to help 
the advance of science by some contribution of your own which 
may merit in every sense the title of invention. 

_ Is this wise advice? Can one allow oneself to taste the fascina- 
tions of invention and not be led astray into fruitless and desultory 
quests after some new thing! The danger exists only for those 
who are superficial in their work. The wider and more thorough 
is a man’s knowledge the less likely he is to over-rate his own 
powers, and, by thinking himself a universal genius, be led to 
waste his life in futile efforts to do everything. Indeed, the 
danger is rather that he will be too much discouraged. He will 
find that so much has been done so well by others that he will 
despair of accomplishing anything new that is worthy to be ranked 
with it. Buta little discouragement will not hurt him so long as 
it does nut lead him to abandon the training that is to prepare 
him for the moment when he finds his right task. 
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MANCHESTER SHIP CANAL.—According to the approximate 
traffic return the Canal receipts last month, amounted to £41,223, 
against £38,105 in December, 1902. For the twelve months the 
receipts have totalled £392,810, or £38,587 more than the total 
for 1902. 

A Pornt in Martine INSURANCE.—A case which was heard by 
the Court of Appeal last week, on appeal from a judgment of Mr. 
Justice Kennedy—delivered so long ago as November 3rd, 1902— 
raised a question of great interest to designers and manufacturers 
of marine engines. It is customary, apparently, for the owner or 
manufacturer of such machinery when it is supplied for any ship 
in the public service to insure the machinery uctil the ship is 
actually delivered to the Admiralty. In the case in question the 
provisions of a policy of this kind came before the Court. The 
perils insured against by the policy, which was a time policy, were 
‘*fire in shops and on board on stocks, trials and marine risks to 
completion and acceptance by the Admiralty £1600 on 
machinery (clauses as attached) . . . and of all other perils, 
losses, or misfortunes.” At the foot of the policy there was a 
clause to the following effect :—‘‘ This insurance is also specially 
to cover loss of or damage to hull or machinery through the 
negligence of mariners, engineers, or pilots, or through explosions, 
bursting of boilers, breakage of shafts, or through any latent 
defect . with leave to go on trial trips.” When the vessel 
for which the machinery was made—H.M.S. Bullfinch—was on 
trial, the connecting-rod of the starboard high-pressure engine 
broke. The jaws of the connecting-rod split and then broke 
horizontally. The result was that the piston-rod flew up against 
the cover of the cylinder, and there was a large escape of steam 
under high pressure. Full details of the accident and of the con- 
struction of the engines appeared at the time in our pages. A 
claim was made under the policy, it being based upon three of 
the perils insured against :—(1) Trials ; (2) breakage of shafts ; (3) 
latent defect in the machinery. The underwriter resisted the 
claim on the ground that the loss was not a loss within the mean- 
ing of the policy. Mr. Justice Kennedy gave judgment for the 
plaintiff, holding that the word “trials” denoted a peril msured 
against. The Court of Appeal affirmed this decision, the Chief 
Justice saying :—‘‘ Taking into consideration the fact ‘that the 
liability of the underwriters was to come to’anend when the 
Admiralty took possession of the vessel, and the fact that the 
vessel was a torpedo boat destroyer, which the parties must have 
known would be put to very severe tests by trials, he thought 
it-was’clear that the intention was that these trials should be the 
subject matter of insurance.” The case is also of interest as 
throwing light on the meaning of the term “latent defect” when 
used in connection with machinery. In giving judgment when 
the case was before him on November 3rd, 1902, Mr. Justice 
Kennedy said:—‘‘I am certainly not prepared to impute 
negligence to the designers, but granting so much, I am still 
quite unable to regard ‘“‘latent defect in the machinery” as 
covering a weakness of design. It is not a natural interpretation 
of the words, or a meaning which any man of business reading the 
expression in a commercial document would attach to it. The 
phrase ‘‘ defect in machinery” in a business document means a 
defect of material, in respect either of its original composition, or 
in respect of its original or its after acquired condition. But for 
my purposes, without attempting to define its boundaries, 1s 
sufficient to say, at all events, that it does not in my view cover the 
erroneous judgment of the designer as to the effect of the strain 
which his machinery would have to resist, the machinery itself 
being faultless, the workmanship faultless, and the construction 
precisely that which the designer intended it to be. 
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AN AMERICAN HYDRO-ELECTRIC POWER 
PLANT. 


THERE is much of engineering interest in what has been 
accomplished at Spier Falls by the Hudson River Water 
Power Company. Spier Falls is on the Hudson River. Below 
and on page 113 we give a series of engravings reproduced from 
photographs taken of the interior and exterior of the power 
house which has been constructed. The company acquired 
about 8000 acres of land, and obtained rights to erect and 
maintain a dam to such height as would fully utilise the fall 
of the river. The available fall is about 80ft. 

At the poiut of development the river runs between moun- 
tains. All the materials necessary for the construction— 
such as timber, rock, granite, sand—were plentiful in the 
neighbourhood. A trench 7ft. deep was excavated in the 
granite of the river bed for the masonry of thedam. The 
dam was started on June 20th, 1900. It was built in three 
sections—a spillway extending from the north shore, the 
central part extending south from the spillway, and the inlet 
canal with its gates and power-house. In length the spill- 
way is 820ft., its width is 63ft. at the base, 8Uft. high, and 
18ft. thick 8ft. below its rounded top. To provide for the 
passage of logs the spillway was lowered a foot for a distance 
of 25ft. near the northern shore. Where the spillway joins 
the central portion, a wing of solid masonry, 400ft. long, 
10ft. high, and 10ft. wide, has been built at right angles with 
the dam proper, its object being to prevent the river carrying 
logs and other drift to the tailrace of the powerstation. The 
central section of the dam, the spillway wing, and the wall 
of the power-house form three sides of a square or quadrangle, 
into which the currents from the tailrace flow, the down- 
stream side being open, so that the river’s flow is again 
united and flows onward. 

The down-stream side of the spillway is built of ashlar laid 
with one-half inch joint, with fine pointed stone over the 
crest and at the toe. The filling is of uncoursed rubble laid 
in mortar composed of one part cement and two and one- 
half parts sand. The central or highest portion of the 
dam has a length of 560ft. extending from the spillway to the 
canal. This section is 12ft. higher than the spillway, while 
its top is flat and 17ft. wide. At one point it is 157ft. high. 

Both faces of this high portion of the dam are laid with 


tected by steel plates. Near the power-house the canal 
diminishes in width to 88ft., and gates make it possible to 
empty and clean it at any time desired. Water is conducted 
from the canal to the turbines in the power-house by ten pipes 
each 12ft. in diameter, and built of steel plates that have a 
thickness of three-eighths of an inch. 

The power-house is a one-storey brick building. | It 
divided into three sections, known as the wheel-room, 
generator-room, and the transformer-room. In length the 
power-house is 392ft. Its width is 70ft., and it is 38ft. high 
to the eaves. Its west end rests upon the dam. The wheel- 
room is on the south side, and extends nearly the whole 
length of the building. Here are ten pairs of turbines, eight 
pairs being each of 5000 horse-power capacity and two of 3400 
horse-power under an 80ft. head. The wheels have been 
installed 12ft. above the level of the water in the tailrace. 

A brick partition divides the generator-room from the 
wheel-room. The installation of the generator-room consists 
of eight 2500-kilowatt and two 2000-kilowatt, three-phase, 
2000-volt, 40-cycle generators, each direct connected to a pair 
of water wheels. The exciter plant consists of two 150-kilo- 
watt and one 300-kilowatt, 125-volt generators, each of which 
has its own turbine. 

The transformer-room is situated at the west end of the 
building, and is 40ft. by 7Oft. in size. In it are thirty 833- 
kilowatt and six 670-kilowatt air-cooled, step-up trans- 
formers, the necessary blowers, and the high and low poten- 
tial switchboards. The current is generated at 2000 volts, 
and in the step-up transformers the potential is raised to 
30,000 volts, at which voltage the distribution is made to 
consumers in Troy, Albany, and Schenectady, or within a 
radius of 43 miles. 

The Hudson River Water Power Company owns and works 
a plant at Mechanicville on the Hudson, and this plant 
co-operates with that at Spier Falls in delivering power to 
sub-stations at Glens Falls, Fort Edward, Saratoga, Ballston 
Spa, and Watervliet, also to other sub-stations along the line 
of the Hudson Valley Railway. 

The poles of the transmission lines are of chestnut, their 
height being from 35ft., which is the standird, to 60ft. The 
cross arms are 103ft. long, 6in. wide, and 4in. thick, and are 
bolted to the poles and braced with angle irons. There are 
four insulator pins on each of the ‘standard cross arms, the 
pins having 3ft. centres. The insulators have a brown glaze, 
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the subject of the actual consumption of tin-plates in Germany 
was recently impressed upon the association, which accordingly 
instructed Dr. Wendlandt, the secretary, to issue circulars to 
the trade requesting to be furnished with particulars. Unfor. 
tunately, the inquiry has not yet been completed, but from 
the returns already made to the association, it appears that 
of the total tonnage of tin-plate worked up by the firms 
sending the information, no less than 60 per cent. of the 
plates used was obtained from Great Britain. .This high 
percentage will be largely reduced when the investigation has 
been concluded, as it should be, in a very short time from the 
present. Nevertheless, the fact remains that the German 
consumers were compelled to buy 17,000 tons of tin-plate 
from this country during 1903. Apparently they would 
prefer to purchase the native-made article if the syndicate 
would supply it in sufficient quantities, and deal with the 
workers-up in a more conciliatory manner; but as they have 
so far, been unable to obtain any concessions through the 
Cologne sales bureau, the association has approved a petition 
for presentation to the Government Commission on the work. 
ing of syndicates, when the question of the tin-plate and wire 
trade comes before the Commission next month. This 
representation will, however, be of little avail in view of the 
manner in which this inquiry is being conducted, and which 
was explained in this journal on the 15th inst., in connection 
with the subject of ‘‘ Steel Syndicates in Germany.’’ It may 
be asked, what answer has the tin-plate syndicate returned 
to the charges made by consumers? The syndicate states, 
first of all, that the works connected with it are quite able to 
deliver the quantity of tin-plates desired by German con- 
sumers, but that they have hitherto not been in the position 
to produce the tonnage required for inland consumption in 
consequence of a portion of the demand being met by imports 
from Great Britain. In the second place, the syndicate con- 
tends that it would be impracticable to arrange for a fixed and 
uniform period for the delivery of tin-plates. 

It is extraordinary to find a German syndicate professing 
ability, on the one hand, to manufacture all the tin-plate 
required by the country throughout the year, and on the 
other, saying that it does not do so owing to imports froin 
Great Britain. This certainly indicates incapacity, for if the 
syndicated works were able to turn out from 50,000 tons to 
60,000 tons of tin-plates every year, they would undoubtedly 
do so in order to obtain the high inland prices without the 











hammer-dressed rubble, the interior being filled with rubble 
concrete, composed of one part cement, three parts sand, and 
five parts crushed stone. This concrete was used in the same 
manner as mortar, and large blocks of rubble were set in the 
wet concrete, the space between being filled with spalls and 
concrete, the mass being settled into position with shovels. 

The Portland cement was mixed by machinery, and in the 
winter it was laid so hot that the hand could not touch it 
with comfcrt. In the summer of 1901, when the work was 
in progress, the workmen came upon a hole in the river bed, 
the area of which was roughly 150ft. by 350ft. It was an 
elliptically-shaped basin, with its longer axis in the line of 
the dam. This great hole had to be excavated to the under- 
lying granite, and the whole space had to be shut in by 
cofferdams and pumped dry. It was easy to enclose the down- 
stream side. On the up-stream side the cofferdam was built 
of green logs laid in hollow squares and spiked together. 
When in place these were filled with stone and gravel. As 
first planned, the dimensions were 800ft. long and 80ft. or 
more wide, and of a height which was supposed to be great 
enough to control the river at all stages. It was built in 
three sections, the first from the south shore, the third from 
the spillway, and the second or middle section to be closed 
when the engineers were ready to shut out the river from the 
basin to be excavated. This middle section was wedge shaped, 
being wider at the up-stream side, so as to act as a key in an 
arch when dropped into place. - Over the opening a canti- 
lever bridge of timber was thrown, and the contractor’s trains 
ran the entire length of the cofferdam.* In the autumn of; 


1901 andinthespring of 1902 heavy freshets were encountered, | 
but the dam stood firm, though the basin was filled five times. 
In Aprij, 1902, the cofferdam was raised and broadened, so! 
that at its greatest cross-section it was 90ft. high, 250ft. wide’ 
at the base, and-80ft. wide at the top. By October 9th, 1902, 
the last stone had been laid connecting the dam foundations, 
and the big hole had been emptied and filled with masonry. 
The dam, when not quite finished, successfully withstood -a 
severe flood in the spring of last year. 

The canal is 400ft. long, 180ft. wide in the clear, and hasa 
normal depth of water of 20ft. On the river side the wall of 
this canal has an average height of 40ft. and an average thick- 
ness of 30ft., the opposite side being the rocky wall of Mount 
McGregor. At the head of the canal there are ten gates, each 
10ft. wide. These gates are fixed between concrete piers, and 
are made of timber. The concrete piers are 30ft. long and 
4ft. wide, the upper end or nose being wedge shaped and pro- 
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and each is cemented on its pin by liquid Portland cement. 
All of the circuits are of hard-drawn bare copper wire. In 
each mile of straight construction fifty-two poles are used, 
but at several points special construction was necessary. 
This was true at the point where the transmission cables 
cross the line of the Delaware and Hudson Railway, also 
where the lines of the New York Central and the Erie Canal 
are crossed near Schenectady. 

When the company completes its contemplated installa- 
tions at Gay’s Falls and on the Sacandaga at Ashley Falls, it 
will control four sources of power, the minimum output of 
which may be estimated at 60,000 horse-power, with a 
maximum of possibly twice that amount. 


EXPORTS OF TIN-PLATES. 


THE question as to the utilisation of British tin-plates in 
Germany has just been raised in connection with a dispute 
which has arisen between producers and consumers in that 
country. According to the Board of Trade returns, a con- 
siderable diminution in the total exports of tin-plates and 
sheets took place during last year, the actual figures being 
293,147 tons, as compared with 312,206 tons in 1902. Of the 
total quantity sent out of the country in 1903, about 62,000 
tons were forwarded to America, while 17,000 tons of tin-plates 
were purchased by Germany, and it is in relation to the latter 
tonnage that differences have been brought about between the; 
German Tin-plate Syndicate and the native consumers.’ 
Strange as it may seem, this syndicate, which claims to 
represent the whole tin-plate industry in the Fatherland, is 
merely. composed of five works, which endeavour to dominate 
the inland trade by means of a sales bureau, which is esta- 
blished at Cologne, whereas the workers up of tin-plates com- 
prise approximately. 500 firms or works carrying on business 
in different parts of the country. This large number of con- 
sumers was formed into an association, some time ago, to 
protect the interests of the members, but all the endeavours 


put forth to obtain an alteration in the treatment meted out | 


to them have so far proved to be unsuccessful. Among the 
complaints lodged against: the syndicate, perhaps the most 
important are those to theeffect that the combination does 
not meet the inland demand for tin-plates, and that it does 
not bind itself to fixed periods of delivery. 

The desirability of obtaining trustworthy information on 


trouble and occasional excitement incidental to export trade 
undertaken at lower prices. But if the German works will 
not supply the tonnage required, and they continue to impose 
arbitrary conditions upon consumers, the latter must neces- 
sarily turn to other countries for deliveries to make up the 
deficiency in the inland production. It is possible that the 
purchases of tin-plates from Great Britain will increase, as the 
association of consumers has succeeded in obtaining from the 
importing firms in Germany more favourable conditions for 
the supply of English or Welsh tin-plates in the future. The 
object in view is probably to render consumers more indepen- 
dent of the Cologne syndicate, and if this leads to larger 
exports from Great Britain, our producers will have no cause 
for wishing a speedy termination of the existing dispute in 
Germany. 


SMOKE ABATEMENT.—Speaking at the James Watt anniversary 
dinner in Glasgow, on the evening of Saturday, 23rd inst., Sir John 
Ure Primrose, Bart., Lord Provost of Glasgow, said that on an 
occasion when they were celebrating the memory of one who had 
rendered such great service to Glasgow and the Clyde, to the whole 
world, and to humanity, it was but appropriate to considera 
problem which had arisen as the result of the introduction of steam. 
The smoke-laden atmosphere was a reproach to Glasgow people. 
They were about to purify the Clyde and remove the reproach due 
to the condition of the river. Surely science was not so barren and 
intellects so inept that something could not be doné to remove the 
smoke pall from an otherwise beautiful and stately city. Asa 
manufacturer in the city, he confessed he had looked with dismay 
at the chimney stack attached to the works of his firm, and as one 
who had tried to preach the gospel of purity and beauty, he had 
felt it incumbent upon him to avail himself of the inventions of 
many inventors to mitigate that nuisance. About three weeks ago 
another inventor, who claimed that he had discovered a means of 
annihilating the smoke fiend, came the way of his firm. After full 
consideration, they adapted to one of their marine type of boilers 
a patent furnace, and it had worked for two or three weeks with- 
out producing a vestige of smoke, with economy in fuel, and with 
the possibility of expansion in the production of power. If in every 


| other detail equally satisfactory results were realised, then this in- 


vention, it seemed to him, would have begun a new era alike 
as regarded the abatement of smoke and consumption of coal for 
power production both on land and sea. It remained for those who 
had brought forward the invention to carry it out in detail ; but 


| with a trial extending over two or three weeks, working night and 


day, without smoke from a chimney that was formerly an abomi- 
nation, he thought there was good ground for being extremely 
hopeful that a means Could be found of removing a foul blot from 


commercial life, 





JAN 29, 1904 THE ENGINEER 


— ARS aa — — ————— = —- a na _——~ oes ————— 


SPIER FALLS HYDRO-ELECTRIC POWER PLANT 


(For deseviption see page 112) 














THE DAM FROM THE SARATOGA SIDE 











GENERATOR ROOM INTERIOR OF POWER HOUSE 





THE ENGINEER 


JAN. 29, 1904 


———_—_____ 





eae 





RAILWAY MATTERS. 


THE new railway belonging to the Metropolitan Com- 
pany from Harrow to Uxbridge is nearly completed, and it is 
expected that it will be open for trattic during the present half 
year. 

THE directors of the Midland Railway Company have 
appoiuted Mr. Walter N. Bancroft, of the secretary's office, to 
be Assistant Secretary of th> company, in succession to Mr, Horace 
Heald. 


Tue Lancashire and Yorkshire Railway Company has 
placed contracts for the equipment of two important sections of 
its main line between Manchester and Rochdale with an 
**all electric” system of operating the signals and points. 


Ir is understood that the Great Western Railway de 
Glehn engine will make its initial journey, under ordinary con- 
ditions, by the 6.35 a.m. train on Tuesday, February 2nd, from 
Swindon to Paddington, returning to Swindon by the 12 noon 
train from Paddington. 


THE directors of the Lancashire and Yorkshire Railway 
recommend a dividend for the past half-year at the rate of 34 per 
cent. per annum, carrying forward about £32,800. A year ago 
the dividend was at the rate of 4}? per cent. per annum, with 
£22,000 carried forward. 

DesPITE a reduction of nearly £7000 in the traffic 
receipts for the half-year, the directors of the Central London 
Railway Company have been able to maintain their 4 per cent. 
dividend, to place the same amount to reserve as they did a year 
ago—viz., £10,000—and to carry forward £36,000, as compared 
with £27,700 a year ago. 

Tue directors of the London and North-Western and 
the Lancashire and Yorkshire Railway Companies, including Sir 
Frederick Harrison, held a joint conference at Hastings, last 
week. It is supposed to have had reference to the agitation for 
a through and direct service between the North of England and 
Hastings and St. Leonards. 


STaTEMENTs issued by all but two car-building plants 
in the United States show that 154,808 cars were built in 1903. 
As the two firms from which nothing has been heard turn out less 
than 2000 cars, their output is estimated, and added to the above 
total. This figure includes all freight and passenger cars built for 
elevated and steam railways, exclusive of those built by the railways 
at their own shops, and exclusive of those built for street and other 
electric services, 


On January 26th, at a meeting of the Engineering 
Society of the University of Liverpool, a lecture on ‘ Railway 
Signalling ” was given by Mr. A. C. Rogerson, Assoc. M. Inst. C.E., 
Lancashire and Yorkshire Railway. Professor J. A. F. Aspinall 
presided over a large attendance of members. The lecture was 
rendered exceedingly interesting by the exhibition of diagrams 
and lantern slides illustrative of the method of signalling employed 
on the principal railways of the country. 


Ir is announced that Mr. R. E. McCarty, superintendent 
of the Panhandle division of the Pennsylvania Railway system ; 
Mr. C. M. Schaeffer, superintendent of nger transportation 
of the Pennsylvania Railroad; and Mr. Andrew Keiser, super- 
intendent of telegraphs of the same system, have been appointed a 
Special Committee to go to Europe and study the methods of rail- 
way transportation both in England and on the Continent. They 
sailed from New York on the 16th inst. 


Tue London and South-Western Company is distribut- 
ing for the information of. agriculturists a pamphlet giving 
particulars of its rates for the conveyance of farm and dairy pro- 
duce both by passenger and goods trains. A hamper weighing 
24 lb. and containing, say, cream, eggs, poultry, meat, fruit, 
vegetables, &c., is carried a distance of 100 miles for 9d., and 
delivered free, representing a little over Jd. per lb., whilst for 
the conveyance of 1 ewt. of fruit and vegetables for a similar 
distance the charge is 2s. 2d., or less than 3d. per Ib., the rates 
for large consignments of all kinds of produce being fixed on a still 
lower basis. 


THE coal consumption of an electric road is a matter of 
growing importance, and depends largely upon the relation of 
schedule speed, frequency of stops, and alignment of the road-bed, 
says Mr. A. H. Armstrong in an article in the Street Railway 
Journal, A curve is much more to be avoided in high-speed work 
than a heavy grade ; in fact, a 5 per cent. gradient of considerable 
length will not be the source of operating expense that a 12 deg. 
curve will, unless, says.the writer, the latter is placed at a 
stopping point. In other words, on high-speed passenger roads it 
is better to go over a hill than around it, if going around it intro- 
duces a curve of any considerable degree. 


THE total receipts of the Metropolitan Railway Com- 
pany for the half-year ending December 31st show an increase of 
£12,347, and the expenses a decrease of £1196, as compared with 
the corresponding half-year of 1902, and the net revenue account, 
after crediting the reserve fund with £16,000, shows a balance of 
£189,911. The directors recommend a dividend upon the ordinary 
stock at the rate of 3 per cent. per annum, and carry forward 
£21,294. The work of electrification is being proceeded with 
rapidly. The building of the power station at Neasdon is prac- 
tically completed, and ready for the reception of the machinery. 
The new reservoir adjoining the power station is filled, and the 
wells continue to show an ample supply of water. The building of 
the necessary sub-stations and the equipment of the permanent-way 
are proceeding. 


AT a recent meeting of a commission appointed to con- 
sider the question of raising the freights on kerosine on the 
Vladikavkaz and Trans-Caucasian Railways, the president, M. 
Ziegler von Schaufhausen, director of the railway department, 
made statements illustrating the necessity in certain cases of an 
increase in the freights, says the Times. The Government railways, 
he declared, are working at a loss. In the special case of the Trans- 
Caucasian Government Railway, the carriage of a load of one pood 
for the distance of a verst costs on the average 1-50 kopeks, while 
the freight paid amounts to only 1-55 kopeks. If the interest on 
the money spent on construction be taken into account, it will be 
evident that the line under the present tariff is working at a loss. 
With a traffic in kerosine amounting annually to 70 million poods, 
every extra kopek in the tariff means for the Treasury a difference 
of 700,000 roubles. 


THE report of the directors of the South-Eastern 
Railway for the half-year ended December 31st states that the 
accounts of the South-Eastern and Chatham managing committee 
show that the proportion of net revenue due to this company is 
£534,852, compared with £515,493 in the corresponding period of 
1902. That amount, together with the other revenue receipts, 
after allowing for the deductions as expenses, leaves a balance of 

25,728 to be carried to the credit of the net revenue account. 
After adding other receipts and making provision for rent of branch 
lines, debenture and preference interest, and other prior charges, 
there is a balance of £230,218. This will permit of a dividend 
upon the ordinary stock at the rate of £4 10s. per cent. per annum, 
leaving a balance of £4173 to be carried forward to the next 
account. Upon the preferred ordinary stock a dividend can be 
paid of £4 10s. per cent. for the half-year, which, with the 
interim payment of 10s. per cent. for the previous half-year, brings 
up the amount for the year to a dividend on this stock of £5 per 
cent. No dividend can be paid upon the deferred ordinary stock 
for the year 1903, 








NOTES AND MEMORANDA, 


THREE hundred thousand incandescent electric lamps 
will be employed in lighting the St. Louis Exhibition buildings, 


THERE were 63 warships of 309,510 tons displacement 
under construction in the United Kingdom on December 31st last. 
Of this number only eight ships were being built in the Royal 
dockyards, 

OvERSEA vessels to the number of 610, measuring 
altogether 1,041,700 registered tons, entered the port of Emden 
last year, being an increase of 33 per cent. in the number of vessels, 
and of 60 per cent. in the tonnage when compared with 1902 ; 
55 of the vessels were British. Since 1900 the trade of the port 
has nearly doubled. 


NINETY-NINE and three-quarters per cent. of the 
tonnage of vessels launched in the United Kingdom last year were 
built of steel, and 98 per cent. is composed of steam tonnage. 
Five vessels are propelled: by steam turbines, namely, H.M.S. 
Amethyst, H.M.S. Eden, the yacht Lorena, and the Channe 
steamers, the Queen and Brighton. 


ANOTHER ballot on the metric system is being taken by 
the U.S. National Association of Manufacturers, A ballot taken 
two years ago resulted in a large majority against any legislation to 
make the use of the system compulsory in any of the Government 
departments, Since that date the membership of the association 
has increased about 200 per cent., and a new ballot is therefore 
being sent out. 


From the returns compiled by Lloyd's Register of Ship- 
ping, it appears that, excluding warships, there were 386 vessels of 
898,478 tons gross under construction in the United Kingdom at 
the close of the quarter ended December 31st, 1903, The tonnage 
under construction is about 8000 tons less than it was at the"end of 
September, 1903. Compared, however, with the total reached in 
September, 1901, which is the highest on record, the present figures 
show a reduction of 515,000 tons, or over 36 per cent. 


SEVERAL professors of Princeton University concur in 
giving precision to the reports regarding the discovery of radium 
in America, secured, not from pitchblende, but from carnotite, a 
eanary-coloured ore, the supply of which is practically limitless. 
According to the New York correspondent of the Standard it 
promises to be equal in quality with the product secured by M. 
Curie, and to be infinitely less expensive. Carnotite abounds in 
Utah. It contains oxides of uranium and vanadium. 

Duriné 1903, exclusive of warships, 697 vessels of 
1,190,618 tons gross—viz., 632 steamers of 1,165,503 tons, and 
65 sailing vessels of 25,115 tons—were launched in the United 
Kingdom. The warships launched at both Government and 
private yards amount to 41, of 151,890 tons displacement. The 
total output of the United Kingdom for the year was, therefore, 
738 vessels, of 1,342,508 tons. The output of mercantile tonnage 
in the United Kingdom during 1903 shows a decrease of 237,000 
tons from last year, and is the lowest since 1897, 


THERE are 125,144°14 miles of main and feeder wires 
reported by the Censns Bureau for both private and municipal 
stations in the United States. Of this total 109,805-23 miles, or 
87-7 per cent., are reported by private stations, and 15,338-91 
miles, or 12-3 per cent., by municipal stations. The mains and 
feeders for underground circuits measure 8124-26 miles, or 6-5 
per cent. of the total, and the overhead circuits 116,976-35 miles, 
or 93-5 per cent, There are 199-75 miles of mains and feeders for 
electric railway service owned by the central stations. 


Or the total amount, £2,327,100, reported as the cost 
of fuel consumed during the year by central electric stations in 
America, £2,037,937, or 87-6 per cent., is reported by stations 
operated under private ownership, and 12-4 per cent. by those 
operated under municipal control. Of the total amount reported 
by private stations as the cost of fuel, 85-9 per cent. represents 
the cost of coal and 14-1 per cent. the cost of all other fuel. 
Next to coal crude petroleum is the most important variety of 
fuel, its cost in the private stations forming 6-9 per cent. of the total 
cost of all fuel. 


Five deaths from caisson disease have thus far occurred 
in the foundation work on the Manhattan Bridge, New York, says 
Engineering News, Three of these men died on the Brooklyn pier 
foundation work, now finished, and two have died on the New York 
pier, now under way ; of these two, one was an inspector who had 
gone down for the first time and collapsed in the air lock coming 
out. The health department has assigned a physician to examine 
all men who do caisson work, and to report on the best means of 
treating them when they come up. Each man works two shifts a 
day, of 1 hours per shift, the interval between shifts being 44 
hours, and for his day’s work receives 34 dols. The depth at 
which they are now working is 92ft., and it is not intended to sink 
deeper. 

THE torpedo boat destroyer Eden, fitted with Parsons’ 
steam turbines, has recently completed her official full speed 
trials. The Eden is one of the latest 25}-knot type of torpedo 
boat destroyers. On the official four hours’ full speed trial, with 
over 125 tons load on board, the vessel easily attained the speed 
of 26-099 knots for the first hour, and 26-229 knots for the last 
three hours, the guaranteed speed being 25} knots, says the Times. 
The result of a previous four hours’ full speed coal consumption 
trial was that the coal consumption was within the amount 
stipulated in the contract. The main propelling machinery, 
which was constructed at the Turbinia Works, Wallsend-on- 
Tyne, consists of three turbines, one high-pressure and two low- 
pressure turbines, each driving separate shafts with two propellers 
on each shaft. 


Some interesting figures relating to the Southwark and 
Vauxhall Water Company’s business were given by Mr. Balfour 
Browne, K.C., before the Court of Arbitration to assess the amount 
of compensation as between the Metropolitan Water Board and 
the Water Companies of London, on Monday last. He said the 
average quantity ‘of water used by the company daily at the 
present time was 32,473,611 gallons. The number of supplies was 
126,517, and this supply worked out at 37°46 gallons per head daily in 
1902; in 1903 it was reduced to 35 gallons, and it was believed it 
might be further reduced to 30 gallons, The total supply of the 
company’s water was 36 million gallons daily, which was made up 
by 243 million gallons from the Thames, and 11} million gallons 
from velled water and wells. Their storage amounted to 
390,000,000 gallons in their reservoirs, and they had anew reservoir 
under construction which would contain 1,070,000,000 gallons. 
Their filter beds extended over 23 acres. 


THE results of an investigation into the photographic 
action of radium radiation were laid before the Physical Society’. 
meeting last week by Mr. 8. Skinner. It was found that when 
ordinary photographic } lates were exposed to the influence of 
radium bromide the intensity of the image produced increased 
rapidly with a longer time of exposure, then decreased gradually 
until a stage was reached when practically no dark image was 
formed on development A striking resemblance is here found to 
ordinary photography, where, as is well known, over-exposure 
involves a fainter image. Further, there seemed little doubt that 
the impression was produced by the B and ¥ rays only, for the a 
rays must have been absorbed by the mica plate that was inter- 
posed. A still further resemblance in the radium influence and 
that of ordinary light lay in the observation that a plate ‘hat 
had been exposed to the bright light of an electric spark, if 
—— exposed to radium bromide underwent a complete reversal 
in the mage 


MISCELLANEA. 


LANCASHIRE stands high as regards the number of motoy 
cars, motor cycles, and licensed drivers, Already 257 cars, 162 
motor cycles, and 600 drivers have been registered. 


Tur Tunbridge Wells local Education Committee have 
decided to start a class in motor car construction and driving, 
Such a class is already in existence at the Battersea Poly. 
technic. ; 

Tr appears that owners of motor cars are still required 
to take out carriage licences for their cars. The County Council 
registers, now that the Motor Car Act is in force, are open to 
the Inspection of the Inland Revenue officers, 


On Saturday a poll was taken at Barrow on the question 
of promoting a Bill in Parliament, including the construction of a 
bridge to Walney, at a cost of £180,000. Four thousand and 
thirteen voters voted for, and 2178 against the proposal. It wil] be 
a toll bridge. 


Tue bulk of the paper used in China is made from the 
bamboo, The process of manufacture is as follows :—The bamboo 
is placed in large vats in which caustic soda and chloride of lime 
are mixed with the water. The solution is allowed to soak until q 
scum rises to the surface. This scum is removed and is rolled into 
paper by hand process, 


THE Japanese Government have placed an order with 
Vickers, Sons and Maxim for the construction of a first-class 
battleship with a displacement of about 16,400 tons, An order 
for a similar vessel has also been placed with Sir W. G. Arm- 
strong, Whitworfh and Co., Elswick. The vessels are to he 
delivered in eighteen months, 


Tue Admiralty have placed the orders for the 
machinery for the three battleships just laid down at the dock- 
yards with Messrs, Humphrys, Teomaat and Co., Deptford, 
Messrs. Harland and Wolff, Belfast, and Messrs. John Brown and 
Co., Clydebank. The engines are to indicate 18,000 horse-power 
with natural draught, to drive the vessels at a speed of 18} knots, 


Tur Austrian Automobile Club will organise in connec. 
tion with the Alcohol Exhibition at Vienna a series of consumption 
tests for automobiles. There will be three classes, one for tourist 
cars, a second for heavy vehicles, and a third for electrically-pro- 
pelled vehicles. The heavy vehicle class will be open to omnibuses, 
delivery vans, light and heavy lorries, and tractors drawing one or 
more trailers. 


A pispatcu has been received at the Foreign-office from 
H.M. Minister at Santiago reporting that as a result of the agita- 
tion in favour of a drainage system combined with an improved 
street pavement for Santiago, a law was finally passed by the 
Chilian Congress on November 27th, authorising the President to 
ask for tenders for the work, The details on which these should 
be based will shortly be made public. The amount to be spent 
sanctioned by Congress is fixed at 15,000, pesos—about 
£1,125,000. 

AT a meeting of the Mersey Docks and Harbour Board 
held a few days ago, the works committee recommended theexecu 
tion of the following works at an estimated cost of £539,800 :—(«) 
The construction of the new Wapping branch docks, Nos. 1 and 2, 
with the requisite sheds on the quays thereof, except the north 
quay of branch dock No, 2; (b) the construction of a new passage, 
100ft. in width, between the Queen's and Wapping Docks ; and («) 
the deepening and widening of the Wapping Dock, and the under- 
pinning of the east wall therof, 

A comMUNICATION has been received at the Board of 
Trade from H.M. Consul at Moscow stating that the last official 
report from the Ministry of Finance regarding the textile industry 
of Russia is for 1899, and gives the number of spindles, looms, Xc., 
as follows :—Spindles, 6,090,869 ; looms, 145,842 ; consumption of 
cotton, Russian, 5,172,820 poods, foreign, 10,953,667 poods, It ix 
stated by the managing director of one of the largest cotton 
concerns in Moscow that since this report was issued very few 
spindles have been added owing to bad trade in yarn, but that the 
weaving industry has had rather a better time, and some few looms 
have been added. 


Tue Board of Trade have received from Mr. Harrison 
Watson, Curator of the Canadian Section of the Imperial Insti- 
tute, information relative to the extent to which automobiles are 
being used in Canada. He says automobiles have received a good 
start in Canada, and have become quite a fad with the class of 
people that can afford them, and it is expected they will be ver) 
common next summer. Practically al] of the machines used there 
at the present time are manufactured in the United States, and a 
great number of different manufacturers of automobiles are repre 
sented, Automobile manufacturing in Canada has not attained 
any volume at present, but several enterprises are likely to take 
up the industry. 

THE mileage of improved highways built in New York 
State under the State engineer now numbers 299 miles, besides 
which 186 miles are in process of construction. Under the good 
road law of 1898 the State bears half the cost of road improve- 
ment, and to that end the yearly State appropriations have been : 
1898, £10,000; 1899, £10,000; 1900, £30,000; 1901, £84,000: 
1902, £159,000; 1903, £120,000. The counties have not only 
appropriated ‘an equal amount, as required by the law to make 
the State appropriations available, but they have, in fact, made 
appropriations far in advance. We learn from Kngineeriug Neis 
that up to January Ist, 1904, there have been 1252 miles of road 
surveyed and planned. The average cost is estimated at £1772 
per mile. 

A CONFERENCE of delegates of borough councils north of 
the Thames was held last week at Paddington Town Hall to consider 
the subject of periodical storm-flooding north of the Thames conse- 
quent upon inadequate main drainage. After discussion it wa: 
resolved thit the conference, ‘‘ viewed with alarm and regret the 
great delay of the London County Council in giving effect to their 
engineer’s reports of 1891 and 1899 dealing with the question of the 
main drainage of London, and urged upon the Council the necessity, 
in the interests of public health, of pressing forward the work 
already in and, and taking steps to at once construct the new 
intercepting sewer for flood waters from Paddington to Old Ford 
between the high and middle level sewers recommended in 1891, 
and the new sewer between the middle and low level existing 
sewer, as recommended in 1899 by Sir Alexander Binnie, and such 
other further works as may be necessary for preventing the storm 
floodings in the whole of the boroughs north of the Thames, 


JupemeNT was given at Llanelly on Saturday in the 
Board of Trade inquiry into a boiler explosion on a locomotive 
owned by Messrs. Nevill, Druce and Co., whereby the driver and 
stoker were killed. The Court found the explosion due to the 
grooving of the barrel-plating becoming weakened by extensive 
pitting. The boiler was unfit for the working pressure. The 
Court held that Mr. Richard Nevill did not cause the boiler to 
be periodically examined. No personal blame attached to Mr. 
Nevill. The explosion was due to the negligence of Mr. Bowen, 
foreman mechanic, who was not competent. The Court ordered 
Messrs. Nevill, Druce and Co. to pay half the costs of the inquiry. 
After giving judgment, the President said the Court had the 
greatest sympathy with Mr. Bowen, who had greatly impressed 
them as a straightforward, honest man. He had been in the 
employ of the firm for sixty years, and they trusted he would not 
brood over the matter. It was the hope of the Court that it 
would not cloud the close of a long, honourable and faithful 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brocknaus, 7, Kumpfyasse, Vienna. 
CHINA.—KELLY AND Watsu, Liurrep, Shanghai and Hong Kong. 
FRANCE.—Boyvgau AND Cuevitier, Rue de la Banque, Paria. 
GERMANY.—ASHER AND Co., 13, Unter den Linden, Berlin, 

F. A. BrockHaus, Leipzic ; A. TWEITMEYER, Leipzic. 

A. J. COMBRIDGE AND Co., Railway Bookstalls, Bombay. 


er LOESCHER AND Co., 307, Corso, Rome; Bocca Freres, Turin. 
JAPAN.—KELLY AND Watsu, Limirep, Yokohana, 

Z. P. Manuva And Co,, 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. RicKER, 14, Nevaky Prospect, St. Petersburg. 


s, AFRICA.—W. Dawson & Sons, Lumirep, 7, Sea-st. (Box 489), Capetown. 
Gorpon AnD Goren, Long-atreet, Capetown, 
R. A. THomPsoN AND Co., 33, Loop-street, Capetown. 
J. C. Juta ann Co., Capetown, Port Elizabeth, Johannesburg, 
East London, Gr ahamelow, King Williamstown, Stellenbosch. 
Hanpe. House, Limirep, Kimberley. 
ApaMs AND Co., Durban and Maritsburg. 
AUSTRALIA.—GORDON AND Gorcn, Melbourne, Sydney, and Brisbane. 
R. A. THompson anv Co., 180, Pitt-street, Sydney; Melbourne, 
Adelaide, and Brisbane, 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upton anv Co., Auckland ; CRaia, J. W., Napier. 
CANADA.—MontreaL News Co., 386 and 3858, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto, 
UNITED STATES OF AMERICA,—InTERNATIONAL News Co., 83 and 85, 
Duane-atreet, New York ; Susscrretion News Co,, Chicago. 
STRAITS SETTLEMENTS.—Ke.iy anp Watsu, Limite, Singapore. 
CEYLON.—WUAYARTNA AND Co., Colombo. 








SUBSCRIPTIONS. 


Tur ENGINEER can be had, by order, from any newsagent in town or 
country, at the various railway stations ; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 


advance) :- 
Half- oe (including double number) . £0 14s. 6d. 
Yearly (including two double numbers). . . & & 


CLoTH Reapixe Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 
Foreign Subsciptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Tuk ENGINkER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to THE EncGiNzerR, and 
accompanied by letter of advice to the Publisher. 


THin Paper Cortes. Tuick Paper Cortes. 
Half-yearly £0 18s. Od. | Half-yearly .. .. £1 Os. 3d. 
Yearly £1 16s. Od. | Yearly -- £2 Os. 6d. 

(The difference to cover extra postage. 
ADVERTISEMENTS. 


4a The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 
Advertisements cannot be inserted -unless delivered before 
Six o'clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o'clock on Tuesday morning in 
each week. 
rttera relating to Advertisements and the Publishing Department oy the 
Paper are to be addressed to the Publisher, Mr. Sudney White; all other 
letters to be addressed to the Editor of Tuk ENGINEER. 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDO 
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PUBLISHER'S NOTICES. 


During the rebuilding of the house, No. 33, 
Norfolk - street, ‘‘THE ENGINEER” will be 
edited and published in Temporary Offices, 
Nos. 2 and 3, Norfolk-street, to which all com- 
munications for the Editor or Publisher should 
be addressed. 





With this week's number is issued, as a Supplement, a Tiro-page 
* Drawing of a Compound Goods Locomotive, Saxony State het. 
ways. Every copy as issued by the Publisher includes a copy 
of the Supple ment, and subscribers are requested to notify the fact 
should they not receive it, 


* 


«” Df any subscriber abroad should receive THE ENGINEER 12 an 
imperfect or mutilated condition, he will oblige by giving prompt 
iaformation of the fact to the Publisher, with the name of the 
Agent through whom the miper is obtained, 
if suffered, can be all 
this office, 


Such inconvenience, 


ied hy obtaining the paper direct trom 
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TO CORRESPONDENTS. 


—_— 

4a” In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comoly with these 
instructions, 


4a All letters intended for insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but aa a proof of good faith. No notice 
whatever can be taken of anonymous communications, 


4 We cannot undertake to return drawings or manuscripts ; 
therefore, request correspondents to keep copies. 


REPLIES. 


Exprcra™t Ong.—We cannot publish anonymous communications. Send 
your name and address. 

A. R. (Exeter).—Kegan, Paul, Trench, Triibner and Co., Ludgate - hill, 
publish the best ; it is not entirely satisfactory. 

Acier-Fonpvu.—We have only just received the volume, and it has not 
yet been reviewed. You will find it quite practical. 

J. R. (Brunswick).—Try Liverpool. The specifications can be seen at the 
Patent-office Library, Southampton-buildings, Chancery-lane, E.C., 
and possibly at your own public library. 

T. G. (Great Dover-street).—You ask a question which the advocates of 
technical education are doing their best to solve. There is no agree- 
ment as to what ought and ought not to be taught. You will not go 
far wrong if you enter asa student at the City of London Guilds Technical 
School, Leonard-street, Finsbury. 


INQUIRIES. 


CLEANING SHIPS AT SEA. 
Sir,—We shall be obliged to any reader who will give us the address of 
a maker of machines for cleaning the bottom of ships while afloat. 
London, January 23rd. M. anv Co. 


we must, 








MEETINGS NEXT WEEK. 


INSTITUTE OF MARINE ENGINEERS.—Monday, Febuary Ist, at 8 p.m., at 
58, Romford-road, Stratford, E. “ Fuel Testing.” 

Rontogn Sociery.—Thursday, February 4th, at 8.30 p.m., at 20, Han- 
over-square. Discussion, “ Production of Photographic Reversal through 
the Action of Various Radiations.” 

SouTH-WESTERN PoLyTEcHNICc.—Monday, February Ist, at 8 p.m., at 
Manresa-road, Chelsea, 8.W. Debate, “‘ Industrial Decentralisation,” 
opened by Herbert T. Scoble, P.A.S.1. 

CLEVELAND INSTITUTION OF ENGINEERS.—Monday, February Ist, at 
7.30 p.m., in the Hall of the Cleveland Literary and Philosophical Society, 
Corporation-road, Middlesbrough. Paper, ‘‘ Simple Instructions to Boiler 
and Engine Attendants,” by Mr. H. G. Scott. 

Tae Crvit AND MECHANICAL ENGINEERS’ Society.—Thursday, February 
4th, at 8 p.m., at the Caxton Hall (late Westminster Town Hall), near 
St. James's Park Station, Westminster, 8.W. Paper, ‘‘ General Notes on 
the London Traffic Problem,” by Mr. J. F. J. Reynolds, A. M.1.C.E 

Society or Arts.—Monday, February Ist, at 8 p.m. Cantor Lectures: 
‘Oils and Fats, their Uses and Applications,” by J. Lewkowitsch, Ph.D., 
M.A., F.1.C. Wednesday, February 3rd, at 8 p.m. Ordinary meeting. 
‘* Steam Cars for Public Service,” by Thomas Clarkson, M.I. Mech. E. 

Tue Farapay Socikty.—Tuesday, February 2nd, at 8 p.m., in the 
Library of the Institution of Electrical Engineers, 92, Victoria-street, 
8.W. Ordinary meeting. Papers, “‘ Notes on Aluminium Welding,” by 
Sherard Cowper-Coles. ‘‘Some Applications of the Theory of Electrolysis 
to the Separation of Metals from one another,” by A. Holland. 

Tue Institution oF CrviL nen 29g —Tuesday, February 2nd, at 
§ P m. Ordinary meeting. Paper “ The 
of Tidal Harbours,” by Alfred Saward Carey, M. “Inst. C.E. Paper, 

“Tonnage Laws, and the Assessment of Harbour Dues and Charges,” by 
Henry :H. West, M. Inst. C.E. Students’ Visit: Wednesday, February 
3rd, at 2.30 p.m., to the Plumstead Electricity and ‘Destructor Station. 

Tae InstiruTe oF SaniTaRy Encingers, Lap.—Monday, February Ist 
at 4p.m., at 19, Bloomsbury-square, London, W.C. Examination and 
Literary Committee. Wednesday, February 3rd: 4 p.m., General Pur- 
poses and Finance Commitee ; 5.15 p.m., Election Committee; 7 p.m., 
Members’ Sessional Meeting, when a paper will be read on ‘‘ Underground 
Conveniences,” by Mr. 8. L. Bartholomew. Every Monday at 6 p.m., 
Organising Committee. Mondays, February Ist and 15th, at 7.30 p.m., 
By-laws Committee. 

Royat Instrrvution or Great Britarn.—Friday, February 5th, at 9 p.m. 
Discourse on ‘‘ The Growing Distaste for the Higher Kinds of Poetry,” 
by Mr. Alfred Austin, B.A., Poet Laureate. Afternoon Lectures next 
week: Tuesday, February 2nd, at 5 p.m. Lecture No. IV. on “The 
Development of Animals,” by Prof. L. C. Miall, F.R.S., Fullerian Pro- 
fessor of Physiology, R.1.—Thursday, February 4th, at 5 p.m.—Lecture 
No. I. on “Recent Research in Agriculture,” by Mr. A. D. Hall, M.A.— 
Saturday, February tth, at 3 p.m. Lecture No. I. on “ The Study of 
Style in Greek Sculpture,” by Charles Waldstein, Litt. D. 
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IRON AND STEEL IN THE UNITED STATES. 
THE iron and steel trades of the United States 
are no longer flourishing. The period of depression 
which always follows a run of exceptional prosperity 
has set in. How long it will last no one can say; 
but its progress is marked by some curious and 
interesting episodes which we at this side of the 
Atlantic may study with profit and regard with 
equanimity. The whole metallurgical trade of the 
United States, and we might almost say of the 
world, has been dominated by a group of millionaires, 
with Mr. Pierpont Morgan at its head. The com- 
plete story of the gigantic Steel Trust will probably 
never be revealed. The fact that no dividend has 
been paid for the last quarter on the common stock 
has produced a crop of adverse criticisms of the 
most bitter personal character. The Philadelphia 
Enquirer of January 9th, for example, contains an 
article which in this country would be promptly 
followed by an action for libel. In the United 
States they manage things differently; and it may 
be that Mr. Morgan and his fellows will deem it 
best to leave their critics undisturbed. It is certain 
that production has dropped rapidly. The latest 
returns from all the plants of the United States 
Steel Corporation, the Cambria, Pennsylvania, 
Maryland, Lackawanna, Wheeling, Ashland, Re- 
public, Jones and Laughlin, Clairton, La Belle, 
Bethlehem, and Colorado companies show a total 
product of 406,730 tons for December, as compared 
with 553,067 tons for November, 829,215 tons for 
October, 956,363 tons for September, 993,564 tons 





in August, 987,855 tons in July, 1,021,839 tons in 
June, 1,037,325 tons in May, and 966,850 tons in 
April. 

This decline reflects the general condition of 
trade. According to official returns, the commercial 
failures in 1903 aggregated 12,000; the liabilities 
reaching the enormous total of £31,326,000. In the 
preceding year the failures numbered 11,615, and 
the liabilities amounted to £23,495,000. But these 
figures by no means cover the whole ground. The 
depreciation and the writing down of shares and 
stocks must represent a loss of many hundreds of 
millions of dollars. While the prosperity of the 
country has progressed and its wealth increased, the 
spirit of gambling, the pursuit of dollars at all risks, 
has done infinite mischief; and in this country it 
is beginning to be understood that “ hustling ” is not 
the certain way to affluence or trade prosperity that 
not a few worthy folk believed it tobe. The outlook 
for the moment is very unsatisfactory. Labour has 
all but declared open war against Trusts, and very 
little more depression and bad trade is required to 
bring down cardboard houses which have excited 
the admiration and envy of the unwary. The 
situation is further complicated by the Presidential 
campaign, the Panama Canal, and, curiously 
enough, the silver question. 

It is not possible to credit all the stories which 
reach us from the other side of the Atlantic, but 
there is reason to believe that desperate efforts will 
be made, if not to retrieve the position of the Steel 
Trust, at all events to save it from total ruin. A 
determined effort is being made to reduce wages. 


Thus, the rollers at the 48in. mill at the 
Homestead Works, who have been _ getting 
5:50 dols. per short ton, have been offered 


2-94 dols., and are willing, it is said, to accept 

7 dols. What the outcome will be remains to 
be seen. It is said that the American steelworkers 
have agreed to accept wages lower by one-fourth on 
metal “dumped” abroad than they will accept for 
home-consumption steel. This apparently intro- 
duces us to a novel phase in dumping, which we 
fancy was never dreamed of by political economists 
of the Cobden school. 


THE ILLUMINATING VALUE OF GAS. 

THE important announcement is made that the 
Departmental Committee, which was referred to in 
our review of the gas industry on the Ist inst., has 
now been appointed by the Board of Trade. It 
consists of the following gentlemen, viz. :—The 
Lord Rayleigh, F-.R.S., eae: Sir William 
de U. Abney, K.C.B., F.R.S., Mr. Robert Far- 
quharson, M.D., Mr. William King, and Mr. Fletcher 
Moulton, K.C., with Mr. Herbert C. Honey, 
of the Board of Trade, as secretary. “ This 
Committee is to inquire and report as to the 
statutory requirements relating to the illuminating 
power and purity of gas supplied by the metro- 
politan gas companies, and as to the methods now 
adopted for testing the same, and whether any 
alteration is desirable in such requirements or 
methods, and if so, whether any consequential 
alteration should be made in the standard price of 
gas.” This reference is a commendably wide one, 
embracing as it does all the principal questions 
relating to the gas supply of London, which during 
the last few years have been fruitful of irritation 
between the public authorities and the companies, 
and of costly contention in Parliament. Our readers 
are aware that this Committee is the outcome of a 
conflict between the Gas Referees and the Com- 
mercial Gas Company as tc what is the 
proper method of testing 14-candle gas, the 
Gas Referees prescribing one which has, at 
all events, the merit of antiquity, since it is 
essentially the same as was used in London more 
than thirty years ago; while the Commercial Com- 
pany contended for the more modern and scientific 
method which had been previously adopted by the 
Legislature for the South Metropolitan Company's 
14-candle gas. It is true the latter shows the gas 
to be of better value than the former; but to the 
“man in the street” this seems to be only a ques- 
tion of terms. The South Metropolitan Company 
came forward and offered to supply 14 instead of 
16-candle gas at a reduction of 2d. per 1000 cubic 
feet, and a free supply of burners suitable for the 
lower grade gas, subject to this being tested in a 
certain way. This offer was accepted, with very 
satisfactory results to the consumers, although 
without any direct advantage to the company. In 
the following year the Commercial Company made 
a precisely similar offer, which also was accepted, 
but with the testing provisions omitted, it being 
expected that the South Metropolitan provisions 
would be extended to this company. Such, how- 
ever, was not the case; the Gas Referees insisted on 
a method which would have compelled the Com- 
mercial Company to supply 15-candle gas instead of 
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14, and the London County Council, stimulated 
by their attitude, sought to obtain the repeal of the 
parliamentary bargain made with the South Metro- 
politan Company. That is the kind of thing upon 
which the London County Council seems to delight 
to spend the money of the ratepayers, and which, 
we do not hesitate to say, brings it into disrepute. 
By the labours of this Committee, however, it is 
to be expected that this matter will be placed beyond 
the region of dispute. 

Although the time for the displacement of the 
photometer by the calorimeter has not yet come, 
and may be far distant, yet illuminating power as 
such has ceased to be of importance. Everywhere 
one sees incandescent taking the place of flat-flame 
lighting, and gas engines superseding steam engines, 
while in almost every household gas cooking stoves 
are used. What London now wants is a cheap 
supply of good heating gas, suitable alike for lighting, 
heating, and motive power. The first step in this 
direction was taken by the South Metropolitan 
Company when it initiated 14-candle gas; but why 
stop there? Sir George Livesey is the hope of the 
consumers against the obstructives of Spring-gar- 
dens, and may be trusted to see that their real needs 
are adequately represented to the Committee. It | 
may not be too much to expect that the Gas Light | 
and Coke Company will in this respect be found | 
side by side with the other two companies, although 
it did elect last year to continue to supply 16-candle 
gas. It would have been worth some temporary 
sacrifice on its part to have secured emancipation 
from the necessity for enrichment involving the use 
of oil, the supply of which appears to be becoming 
more and more precarious. Nor can it be said that 
16-candle gas has saved this company from the 


inroads of the electric light, from which it has, | 
indeed, suffered to a greater extent than any other | 


gas undertaking in the kingdom. We attach but 
little importance to laboratory experiments showing 
how, under certain conditions, it may be more 


advantageous to use a high-grade gas than a low one, | 


or vice versd. We take a much broader view of the 
situation. We see, or think we see, that if gas 
consumers are to get what there is no doubt they 
are anxious to obtain, namely, a cheap, serviceable 
gas, the companies will have to be given greater 
freedom than they now possess. The restriction 
under which they at present labour, as regards both 
illuminating power and purity, hamper their action 
and divert their attention from matters of far greater 
importance. Already the action of the South Metro- 
politan Company in reducing to only 14 candlesis bear- 
ing good fruit in the shape of improved carbonising 
results, and this is also the experience of provincial 
gas undertakings now working with a reduced 
standard of illuminating power. No gas in the 
world is tested so much and so rigorously as London 
gas; nor are there any other consumers who are 
saddled with so great an expenditure for this purpose 


2 “te : : *|tions. Two pieces of a steel bar half an inch 
as those of London. For it is they who have to pay square, containing 0-52 carbon, were heated 


for it all; and how much are they the better for it ? 
Who, for example, knows or cares whether the gas 
contains 10, 20, or 30 grains of sulphur in 100 cubic 
feet? Somebody, no doubt, does know and care, 
but is it the consumer ? 

Of the members of. the Committee we need only 
say that their scientific attainments are entirely 
beyond question, while of their impartiality we 
entertain no doubt whatever. We could, however, 
have wished that the strictly business element was 
more strongly represented. This is essentially a 
subject with regard to which a man of affairs, with 
breadth of view, and accustomed to weigh evidence, 
would be of greater service than one of superior 
scientific eminence. Mr. William King is, in his 
own city of Liverpool, a strong supporter of high 
illuminating power, and he has the reputation of 
being one of the most conservative of gas engineers. 


HEAT AND STEEL. 


WE have already dealt with the report of the 
Alloys Research Committee of the Institution of 
Mechanical Engineers. More remains to be said 
after the adjourned discussion has taken place. 
Meanwhile attention may with propriety be drawn 
to what has been done in the same direction else- 
where; and something may be added to what we 
have already said about the constitution of steel— 
according to modern notions—for the benefit of those 
who have not had time or inclination to follow the 
progress of research very closely. It is quite com- 
monly held that this research has mainly had to do 
with the chemistry of steel; but as matter of fact, 
we have for the moment little or nothing to do with 
chemistry, in so far, at all events, as that refers to 
tie composition of any given quality of steel. The 
questions at issue refer entirely to the changes 
brought about in the texture of steel, that is to say, 
in the arrangement of its molecular constituents by 
the application of heat and cold—by changes of 
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have on thé true chemistry of steel, if any, and why 
particular results are or not produced, remain un- 
solved problems, at least for the moment. 

The steel of commerce consists of what is still 
called the element pure ferrite, and various other 
constituents, such as carbon, silicon, phosphorus, 
&e. When the alloy—for steel is an alloy of a kind 
—is heated and cooled, certain changes take place, 
the nature of which are revealed by the microscope. 
Combinations apparently take place, and portions 
of the specimen examined show that it contains 
pearlite, martensite, and other constituents to which 
various names have been given. There is some 
conflict of opinion as to where the line of distinction 
should be drawn; and investigation has not 
proceeded hitherto on exceptionally harmonious 
lines. No good purpose could be served, however, 
by referring to disputes which are, after all, more 
or less academical. The questions which concern 
engineers are intensely practical. The most im- 
portant of all is the effect of the time element in 
the treatment of steel. We have already explained 
Mr. Stead's views on this subject. He holds that 
exceptionally slow cooling is not in any way neces- 
sary to give ductility and trustworthiness to steel. 
It has been the rule to heat steel to a high tempera- 
ture and anneal it by letting it cool down very 
slowly. The process is tedious, and in a way costly. 
Mr. Stead maintained at the Dusseldorf meeting of 
the Iron and Steel Institute in 1902, no one con- 
tradicting him, that tedious cooling is rather more 
likely to do harm than good. The plate to be 
annealed, after being heated to a bright red, may be 
drawn from the furnace and left on the floor to cool 
as quickly as it can. 





mechanical properties of steel. 
inquiry follows the same path as that taken by 
Mr. Stead. Leaving Great Britain here, we propose 
|to say something of research on the same lines 
carried on in the United States. Last year experi- 
ments were made in the Laboratory of Harvard 
University, U.S.A. Some of the results of this 
investigation have been brought before the American 


and Mr. H.C. Boynton. The paper read by these 
gentlemen was very limited in its range, being, 
indeed, only the introduction to one much more 
complete which has yet to be written. But we are 
not at all sure that its value is reduced in conse- 
quence. The difficulty, in dealing with steel, is to 
maintain concentration of thought on a compara- 
tively small number of phenomena. Investigation 
tends to become too diffuse. Experiments are 
mixed, and confusion and apparent discrepancy 
and inconsistency result. Messrs. Sauveur and 
Boynton deal in their paper with a very few 
specimens, from which they draw limited deduc- 


side by side in the same furnace to 1100 deg. Cent., 
or 2012deg. Fah. One was withdrawn and cooled 
in the air, the other was allowed to cool down 
slowly within the furnace. Under the microscope 
the air-cooled specimen assumed a sharply-defined 
network structure, the furnace-cooled specimen had 
a granular structure. Several similar experiments 
always gave the same result. The authors of the 
paper explain what takes place on the theory that 
at a high temperature the whole of the carbon is 
diffused through, or dissolved in, the iron. Steel at 
this temperature has rightly been compared with a 
solid solution of iron and carbon. This solid solu- 
tion can be retained in the cold—partially, at least— 
by sudden cooling, the resulting constituent being 
then called martensite. Upon slow cooling, how- 
ever, the solution is unable to retain the whole of 
the iron; as the metal cools some ferrite falls out of 
solution, and if the cooling be sufficiently slow a 
stage of equilibrium is reached at each temperature. 
When the critical temperature is attained, the 
remaining solution of iron and carbon reaches the 
composition of the eutectic alloy—that is, of pearlite 
—and in passing through the critical range the 
carbon enters into combination with some of the 
iron still holding it in solution, to form the carbide 
Fe,C,or cementite. If the cooling be not sufficiently 
slow, however, to allow this stage of equilibrium to 
be reached, some of the iron is retained by the dark 
constituent, which therefore never reaches the com- 
position of true pearlite, and which might then be 
called dilute pearlite or ferrous pearlite. 

We have given the views of Messrs. Sauveur and 
Boynton for the benefit of our metallurgical 
readers; but engineers will ask what pearlite and 
cementite and the other constituents have to do 
with the strength of the material, This is, after all, 
the question of paramount interest. The results 
obtained may be briefly stated. The steel slowly 
cooled within the furnace had an elastic limit of 


One of the questions discussed by the Alloys 
Research Committee is the effect of time on the 
In a sense, the 


Institute of Mining Engineers by Mr. Albert Sauveur | 
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81,162 lb., or, roughly, 36 tons. The percentage of 
elongation in a length of 8in. was 17, and the contrag. 
tion was 27°61 percent. The figures for the quick] 


cooled specimens were 53,260 lb. and 99,979 ib. 
or, roughly, 44:6 tons; the elongation was 12 per 


cent., and the reduction in area 20°55 per cent. The 
authors hold that the dark constituent in furnage. 
cooled steel is pearlite, and in the air-cooled 
specimen sorbite. The practical lesson is that some 
so-called tempering takes place in the air-cooled 
steel. It is harder, stronger, and less ductile than 
the annealed steel. In so far, it does not bear dyt 
Mr. Stead’s view. But here we are brought face to 
face with one of the many difficulties which invest 
the subject. The samples tested were very small, 
and consequently could cool very quickly when out 
of the furnace. Mr. Stead deals with much larger 
masses, such as rails. The problem now before the 
investigator is a settlement of the precise time 
required to effect any required structural change, 
It is beyond all question that the time factor is of 
prime importance. On the one hand, in dealing 
with steel, we have the mercury-cooled drill, much 
harder than glass and about as brittle; on the other 
hand, we have the same wire, slowly annealed, and 
so soft that it can be bent double. Everything 
depends upon the rate with which it parts with its 
heat. The microscope tells us what are the struc- 
tural changes brought about by heat treatment. 
The worker in steel now wants some practical guide 
as to the rate at which the change takes place. 
The difficulty is that the rate of loss of heat depends 
on the weight and surface of the treated steel. 
But it ought to be possible to arrive at some general 
rules, at least for the treatment of simple objects, 
such as propeller shafts and railway rails. 
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TRADE UNION LAW. 

ALTHOUGH the movement on the part of trades unions 
to obtain a reversal of the principles laid down in recent 
cases has met with little encouragement at the hands of 
the Legislature, another Bill for this purpose has to be 
laid before Parliament in the coming session. It reads 
as follows :—* It shall be lawful for any person or persons 
acting either on behalf of a trade union or other associa- 
tion of individuals, registered or unregistered, in contem- 
plation of or during the continuance of any trade dispute, 
to attend at or near a house or place where a person 
resides or works or carries on his business, or happens to 
be, for any purpose of peacefully obtaining or com- 
municating information, and for the purpose of peacefully 
persuading any person to work or abstain from working.” 
Pausing here, the object of this section is to reverse cases 
of the class of Linaker v. Pilcher, in which the judges 
interpreted existing law adversely to the unions. Were 
it possible to insist that nothing but peaceful persuasion 
should be exercised, there might not be any objection to 
this clause being made law; but experience has shown the 
type of peaceful persuasion which is countenanced by the 
trades unions. The Bill continues :—* 2. Any agreement 
or combination by two or more persons, to do or procure 
to be done any act in contemplation or furtherance of a 
trade dispute, shall be ground of an action.” This is an 
ingenuous proposal to ask the Government to extend to 
trades unions an immunity which is not granted to any 
other class of his Majesty's subjects. It is sufficient to 
state that if this had been the law at the time when the 
action was brought by the Taff Vale Railway against the 
Amalgamated Society of Railway Servants, no portion of 
the £20,000, for which that litigation was eventually com- 
promised, would have been recoverable. Last, but not 
least, Clause 3 of the proposed Bill provides that :—‘“ An 
action shall not be brought against a trades union or other 
association aforesaid, for the recovery of damage sustained 
by any person or persons by reason of the action of a member 
or members of such trade union or other association afore- 
said.” Here the Trades Union Congress seeks to obtain 
the reversal of the principle laid down in the Taff Vale 
case, which experience has shown to be of the greatest 
importance toemployers. We have every confidence that, 
whatever Government may happen to be in power, no 
Bill which is drafted upon these lines will ever appear 
upon the statute book. ‘ 





Rai.way service across the new Williamsburg Bridge is 
still unprovided, and no arrangements have been made with any 
of the street railway companies of Manhattan or Brooklyn to fur- 
nish such service. The bridge has four lines for surface cars, and 
a recent proposition is that two of these shall be given up to cars of 
the Metropolitan Street Railway Company, operating in Manhattan, 
and the other to cars of the Brooklyn Rapid Transit Company. 
Each company would run its cars across the bric- ¢, and turn them 
at the opposite end around a series of loop track. similar to those 
now in use at the Manhattan end of the Brooklyn Bridge. 


Tue Paris Press hails with satisfaction the prospect of 
the French capital being provided at last with an adequate system 
of docks on the Seine. It will astonish the general reader to learn 
that, according to the yearly returns, Paris is the chief port of 
France, and that, so far as general tonnage of goods is concerned, 
it is a long way ahead of Marseilles. For more than forty years 
the authorities have been engaged in building docks on the Seine, 
and the last of them will be finished soon. At present Paris 
contains more than 10 kiloms. of dock frontage, of which the 
superficial area exceeds 119,000 square metres. The projected 
docks will be built in the Austerlitz port, between the Austerlitz 
Bridge and the Pont de Bercy, for a length of 600 metres, axl 
warehouses will be built there for a distance of 470 metres. Th2 


docks are to be connected by rail with the Orleans Railway. They 
will be carried out by private enterprise at a cost of £120,000, and 
the constructors receive the sole right of using the docks for 








temperature in a word. What effect th:se changes 


39,901 lb. per square inch, and a tensile strength of 





seventy years, when the State will become the owners, 
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PLAN OF FACE PLATE LATHE 


VARIABLE SPEED GEAR FOR 


LATHES. 

Nor long ago, in an article in which we discussed the 
future of the lathe, we mentioned, as a feature to be desired, 
some form of gearing which would vary automatically the 
speed of rotation of the work as the diameter diminished. 
For example, in all surfacing work the tool cuts at the correct 
speed at only one or two places, whilst at the others the rota- 
tion is nearly always too slow. Obviously, no form of step 
cone can ever meet such a case, however carefully it may be 
designed. Since that article was written, we have received 
from Messrs. John Lang and Sons, of Johnstone, N.B., two 
photographs, which are engraved above, and an all too brief 
description of a lathe which embodies the ideas which we 
expressed. The lathe is driven by a belt at constant speed, 
running on a fast and loose pulley. This first shaft is 
coupled to a second shaft by a variable speed gear of a type 
that will be at once recognised. The driving cones are com- 
posed of two similar parts opposed to each other, and capable 
of movement to or from each other. The belt, of special 
construction, drives by its edges. Plainly, if the two mem- 
bers are near together, the belt will be driven up towards the 
large diameter if they are far apart, the belt will run on 
smaller diameters. Needless to say, the two cones move in 
unison. There is in this device a complete range of speed ; 
there are no gaps or steps. The control levers may be moved 
a fraction of an inch by a screw, and a corresponding varia- 
tion in the speed will result. There are here the means of 
getting the very kind of variation with diameter that is 
needed. All that is necessary is to connect the surfacing 
screw with the gear for changing speed. This is done in the 
lathe before us. Hence, as the centre is approached the 
speed increases, and the correct cutting speed may be main- 
tained. Forbigger variations of speed than this device can give, 
ordinary spur gearing in the head provides; and, we presume, 
lacking absolute information on this point, that it is so arranged 
in harmony with the cones that from top to bottom of the 
gamut there is a perfectly steady variation of speed. It must 
not be understood that the lathe can work at only one speed 
at any given diameter. It may be adjusted by the gearing 
and the hand wheel in front of. the headstock ‘to operate at 
any desired speed, no matter what the diameter of the. work ; 
but'if the’ surfacing screw be coupled to the speed-change 
mechanisin, then the speed will be changed automatically as 
the centre is approached. The same operation that changes 
the speed moves an index that shows the diameter of the 
work being cut. It is unnecessary to say that when boring 
0: sliding the speed remains constant. 

This appears to us to be a very ingenious development in 
lathe designs, and we shall watch its progress with interest. 
The makers inform us that. it is meeting with marked 
success. 


A NEW 





Tae name of the London and South-Western Railway 


Company’s Windsor Station, owing to its proximity to Eton ¢ ‘ollege | 


and town, has just been altered to ‘‘ Windsor and Eton,” by 
which it will in’ future be called in the time-tables and on the 
passenger tickets, 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opnions of our 
correspondents.) 


CONSERVATION OF ENERGY. 

Sir,—Your correspondent “‘S, W. A.” furnishes a good example 
of the condition to which “scientific and technical” education 
reduces many of those who undergo it. To any one who brings an 
unprejudiced mind to the teachings of the professors, and, unde- 
terred by words, tries their statements by the ordinary processes of 
natural logic the absurdity of the present craze for the oe 
tion of scientific and technical f= en is evident. And THE 
ENGINEER deserves credit for invariably throwing the weight of its 
authority in favour of what seems to be the unpopular, and 
cert ainly is the unthankful, task of telling the truth in this affair. 
One can to some extent sympathise with the professors, as their 
pupils might begin to suspect that the aaa of the professors’ 
Fitellect did not greatly transcend their own if they told the 
pupils they did not know. Hence the attempts at the super-subtle 
word-spinning of the medizval schoolmen, in which it is seen that 

to parody the language of Milton—new physics is but old meta- 

physics writ small ; and further, that the performances of the late 
and present scientific and technical professors do not rank very 
high—indeed, are seen to be amateurish when compared with the 
“airy nothings” of the schoolmen. If your correspondent were 
to bear in mind that this is a question of words, he would be able 
to see more clearly, for the persons who get their living by more 
or less skilful arrangements of words bear a close resemblance to 
the persons who get their living by more or less skilful arrange- 
ments of things. They both agree in requiring shelter and clothing, 
and the methods by which they obtain these are not always 
willingly disclosed. 

Your correspondent tells us that Clerk Maxwell's ‘‘theory of 
heat is now, I believe, almost universally accepted.” 

Clerk Maxwell tells us that ‘‘ heat is a form of energy, and 

‘the energy of a body is its capacity for doing work.” And he 
thus defines the words ‘‘ conservation of energy” :—‘‘ The total 
energy of a body or system of bodies is a quantity which can 
neither be increased nor diminished by any mutual action-of these 
bodies, though it may be tre ansformed into any one of the forms of 
which energy is susceptible.” 

It is, | think, either Swift or Addison who tells his readers some- 
where that if you come across anything you do not understand you 
may be sure there is something very profound in it. Bearing in 
mind this admonition, one may nevertheless venture to ask, why 
capacity for doing work? Why not say the energy of a body is in 
doing work? Shall we say in reply that the energy of a body 
is its work capacity, as the energy of the opiate of Moliére’s doctor 
is its dormitive capacity ? 

In the definition of the words ‘‘conservation of energy ” the word 
total seems somewhat superfluous, but it has a look of scientific 
precision ; it suggests quantity, and, besides, it is useful. Let us 
take, for example, the illustration of the grains of powder. If you 
apply a lighted match to them and they explode, and then 
triumphantly point out that the definition is not correct, as you 
have not diminished your own energy to any perceptible extent, 
while that of the grains of powder has increased, you can be told 
there is nothing wrong with the definition. You have not taken 
account of the ‘‘ total energy—which may not have been all exerted 
—of the system of bodies.” It will be remembered that when 
Danglars in Dumas’ romance timidly objected to the word 
unlimited on his draft on him, Monte Christo told him that if 
Danglars’ fortune was limited Monte Christo’s was not. 


If one is not altogether crushed by this reply, and ventures to 
ask whether the energy exerted may, in accordance with the 
definition, be again transformed, just as the drill sergeant trans- 
forms the energy of the recruits when he shouts ‘‘ As you were ”— 
he is told, No, it cannot be done, because the energy is subject to 
dissipation. You cannot increase or diminish it, but the successive 
transformations render it less available. If one further asks 
whether the capacity remains, he is told—well—that entropy 
remains. It cannot very well be said that the capacity is gone 
when it is no longer available, for, you see, the energy itself is the 

capacity. If one is inclined to persist, and ask what is meant by 
entropy, Clerk Maxwell tells us, ‘‘The transference of heat 
(energy ‘) from one body of the system to another always increases 
the entropy of the system ;” ‘‘ The greater the original entropy 
the smaller the available energy. ” 

In connection with this the following footnote is introduced 
into the latest edition of Maxwell’s ‘‘ Theory of Heat” :—‘‘In 
former editions of this book the meaning of the term entropy, as 
introduced by Clausius, was erroneously stated to be that part of 
the energy which cannot be converted into work. The book then 
proceeded to use the term as equivalent to the available 
energy, thus introducing great confusion into the language of 
thermodynamics. In this edition I have endeavoured to use the 
word entropy according to its original definition by Clausius.” It 
is evident that Clerk Maxwell had not properly learned his lesson. 

It seems that body is required for the manifestation of energy, 
though as to what body may be the professors are not unanimous. 
Clerk Maxwell told us, in his ‘‘ Theory of Heat,” that ‘‘ the kind 
of speculation with which we have become so familiar under the 
name of theories of evolution is quite inapplicable to the case of 
molecules.” But it seems he was in error here also, for the atom— 
the Daltonian atom—and consequently the molecule, has entirely 
lost its reputation for inviolability with the professors. But what 
is left? According to Professor Reynolds, when we run our head 
against a brick wall we are forcing an open door, so to speak, 
that what we take for solidity is really a partial vacuum in the 
ambient ether, and Professor Larmor, and it appears Sir Oliver 
Lodge as well, resolve the atoms into ‘foci of ethereal strain.” 
The ether then appears to be necessary to them ; indeed, it is 
said, if it had not been discovered, it would have had to be 
invented. 

But if it is necessary to the ‘scientific and technical” pro- 
fessors, when we turn to the specialists in words, the metaphysicians, 
we do not find that anything of the kind is required. If the 
Daltonian atom has broken down, their’s has not. Let us take 
any modern text-book of metaphysics as taught by the, so to 
say, legitimate descendants of the medieval schoolmen, and see 
what they have. to say on the subject. ‘‘We are willing to 
allow,” says one of them, ‘“‘ to physics and chemistry the right to 
regard bodies as composed of atoms chemically indivisible. 
Chemical analysis does not go any further—is unable to go any 
further. Is this to allow that the chemical elements are meta- 
physical elements? Not at all. Chemistry has nothing to say on 
the intimate nature of —- bodies ; it is for philosophy alone to 
pronounce.” . . Ve have nothing to say against the atomism 
which regards activity as essential to the atom as extension. We 
would only remark that this theory reproduces the scholastic 
system under a new name and new forms. In effect, the atom is 
constituted in its first being only by the union of matter and 
energy. But this energy which is joined to matter plays the ré/e 
of form substantial. It is form, for it gives being and complement 
to matter ; it is substantial, for it conduces to the constitution of 
the substance. The only serious difference we note is that in 
chemical atomism the form substantial is the energy itself, and in 
the peripatetic system the form is a reality whence the energy 
proceeds.” 

Such is the kind of mental pabulum which the Government and 
the benevolent millionaire are called on to assist in purveying 

If I purchase butter from the provision merchant and think it 
is not good for me, and decline to patronise him further, it would 
be considered decidedly ‘‘cool” in him if he were to call on the 
Government or the benevolent millionaire to furnish him with 
funds to enable him to supply, at, say, half the competitive price, 
and so undercut his fellow trader, in order that I might be tempted 
to return to his shop. Why should the professor be treated 
differently ? Why should it be regarded as a matter of course in 
his case? Partly, I suppose, because of the insinuating way in 
which it is put. It is not because he wants to sell his butter, but 
because it is good for me, though I do not know it; and if the 
Government or the benevolent millionaire did not provide, I would 
probably never see the need and, consequently, never demand it. 

It is to be hoped this line of argument will not suffice very much 
longer. Ordinary business men do not pretend to pursue their 
calling for altruistic purposes, TURNER. 

January 20th. 


BREAKDOWNS IN THE NAVY. 


Srr,—As one who has had experience both with naval and 
mercantile engines, I may perhaps be permitted to reply to some 
of ‘‘ Superintendent Engineer’s,” criticisms which appear in your 
current issue. 

The vital mistake he appears to make is in apparently assuming 
that all engines are alike ; indeed, to judge from his letter one 
would think that it was not more difficult to run the engines of a 
destroyer than those of a tramp, and that there was no more 
excuse for a breakdown in the former case than in the latter. 
These types of engines are really at opposite ends of a scale which 
passes from the latter through the various types of mercantile 





| engines to the navy types, the difficulties of driving increasing 


steadily as the scale is ascended. 

To come to concrete examples, with regard to hot bearings, the 
first thing that struck me on making acquaintance with mercantile 
engines, was the little skill required in making their adjustments, 
and the large amount of play that could be allowed without pro- 
ducing a knock, owing to the constant speed of revolution. If 

‘Superintendent ” would try running large engines for a day or 
two at continuously varying speeds, he will find that a very close 
adjustment is required to avoid thumping. Indeed, I may observe 
that when one of our large liners was employed in naval manceuvres 
the chief engineer—who belonged to the ship—was most bitter in 
his complaint that the engines were being knocked to pieces, the 
reason being that adjustments which gave a perfectly silent engine 
when running at a good steady speed, produced violent thumping 
at low varying ones. When, also, it is remembered that naval 
engines have no bed-plates, that the hull scantlings are very light, 
that few opportunities occur for finding proper adjustments for 
full speed, that the pressure per square inch of bearing is very high, 
and that, owing to the lightness of the engine frames, considerable 
movement takes place, I think even ‘‘Superintendent” will be able 
to perceive some of the special difficulties which occur in preventing 
hot bearings. 

I can corroborate Mr. Jane in saying that, owing to the vast 
amount of machinery and the complex duties, a very severe strain 
is brought to bear on engineers in battleships and cruisers, from 
which those in merchant vessels are wholly free; and, in fact, I can 
affirm from my own experience that the work to be done in a 
battleship in harbour is far harder and more trying than in the 
average merchant ship at sea. 

With regard to the breakdowns quoted, though I have no 
knowledge of these specific cases, there seems little doubt the 

choking of the strums was due to a piece of waste, and the grating 
being at the bottom of the crank-pit, it is difficult to see how it 
could be cleared without stopping the engines. It may also Le 
surmised that, owing to the oil being washed out, some of the metal 
ran. Of course the engines should have been stopped before this 
occurred, but it is one matter stopping the engines of a merchant 
ship, and another those of a man-of-war when chasing or even cruis- 
ing with the fleet, and probably those in charge thought the 





trouble would clear itself without asking permission ts stop 
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with regard to economy, and it would be of great interest g d 
value if the results were so arranged as to show the relatiy 
efficiencies, not in pence, which is unfair, owing to the various pri 3 
of the coal at Gitanent poet of the country, and its varying qualie 
always, but with regard to the quantity and calorific value of th, 
coal used. Reduced copies of the diagrams taken during the 
trials explain themselves. . 


engines. As to the condenser tube, ‘‘Superintendent” does not Kinetic energy stored at the end of the third second = 59-6 foot- 
seem to have heard of water-tube boilers, or if he has, he seems to | tons, 
be ignorant of the harm which even a moderate amount of salt Increase in kinetic energy for the given second = 59-6 — 26-5 = 
water will do to them, and which fact necessitates a stop to plug | 33-1 foot-tons. 
even one condenser tube. Space described at periphery during the given second 
I trust, Sir, I have written enough to show a few of the differences sR See 
in engine driving in the two services, but I feel frommyown|  yhore S, = space Poe Se a AG Re Be diethedsweeemmemerets 
experience that this letter only touches the fringes of the gulf 1 inning of witelix i 
between them, of the existence of which ** Superintendent ” seems 8 = “aes Gumcniban a ra IE Mies or ke paneer 0 Sa . M. B. D 
to be quite unaware. I would suggest to him that he should beginning of winding ot Sh: wl oes) aes 
attend the trial of a Navy ship, where he will see a great deal = 23-85 — 10-6ft : Type ofengine .. ..  ..|Triple-expan-| Compound Compound 
which is new to him, and from which he would doubtless get some = 13-25ft . sion 
valuable experience. MARINE ENGINEER. “ Fai ES Boiler pressure... -.| 160 Ib, 160 Ib, 160 Yb, 
Lewisham, January 19th. Force at periphery required to accelerate the drum— Superheat (deg. Fah.) .... None 123 137 
? 33-1 Indicated horse-power . . 1089 980 1273 
= genan bone: wt, Steam jackets... .. .. .. None None None 
= an aie oe jib ‘. a 13-25 Stcam heated receiver... .. None Tubular | None 
Str, —‘* Superintendent Engineer,” if he elects to claim qualitica- 9.49 rh High-pressure cylinder | in, 25in. in 
tions on the strength of having learned “engine driving” at the 2-49 tons wt. Intermediate cylinder be Soke 38in. None None 
throttle valve of a cargo tramp, puts himself in much the same 5 5578 Ib. wt. F ine adeiteias’ Low-pressure eylinder.. ..| 35in. (two) 52in, bin, 
position as an electric tram driver trying to teach a motor car the di: = 5600 Ib, wt. approximately, asgivenin | stroke 6. 6... oft. oft. oft. 
rhanffeur his job, or a coster with his donkey-cart experience laying | "© “@gram. eee, dicated i 4 & | ” oY 
down the law about the four-in-hand that he mentions. 1 would like to point out that even if the value given sot oP coed 7 oe ssc 12-21 11-08 Il 
° : ° ? alia a : - “ P perhour.. .. .. 2-2 Ib. 11-88 Tb, 
And, bless his soul, has he no idea of the fact that nearly every | was inaccurate, the value that your correspondent would like to | Goa} per indicated horse-! 
naval engineer and artificer has done time in small cruisers and | substitute would only reduce the final resultant curve—E—as given ower perhour.. .. ..| 1-37Ib. | 1-44 1b. 1-218 Tb, 
destroyers steaming 200 or 300 revolutions in the face of a gale. | in the diagram by 2 per cent. to 3 per cent. of its plotted value. Calorific value of coa) per Ib./ 12,963 B.T.U, | 14,040 B.T.U. 14,477 B.T.U, 
They know what racing means there. ‘‘ Superintendent Engineer ” To make a bare statement of the two values 5600 Ib. wt. and | Thermal efficiency of plant.. ‘ee per acer salina percent 14-64 percent, 
will not, I imagine, contend that a 50 per cent. increase in engines, | 4900 lb. wt. as your correspondent does, without pointing out the | —- c eres —— 
doing some 80 revolutions, is more exacting than where, as in a | very minute difference that such an error—if there was one— As regards the general question of superheating, there is, from 
small warship, 300 revolutions is the tune. Let him stand by the | would make in the final result, is to cause outside readers who have | our experience, no « juestion whatever of its advantages if properly 
throttle valve of a 30-knot destroyer in a gale--then he would | not perhaps looked into the matter so carefully to consider the | carried out, but it is alwags possible, as you mention, to drown any 
appreciate the situation. iy difference in the two values to be of no little importance. As to | saving by an enormous first cost. The plant from which test [) 
**Superintendent Engineer” seems unaware that newspaper or | your correspondent’s final paragraph, doubtless ‘‘the use of the | was made may be taken as a sound commercial investment : there 
official reports in referring to ‘‘ breakdowns” do not necessarily | English language ” differs on either side of the border. are no unnecessary elaborations about the engine, the pressure and 
mean an actual breakage of a part of the engines. Hence, pre- THE WRITER OF THE ARTICLE. temperature of the steam are comparatively low, while the result 
sumably, his strange theory /¢ the condenser tube. For his infor- January 20th. in fuel consumption is excellent. 7 
mation it may be stated that when a condenser tube splits, salt [This correspondence must end here.— Eb. E.] Victoria Foundry, Bolton JOHN AND EDWARD Woop, 
water enters the condenser, and so gets mixed with the feed-water, January 14th, : 
enters the boilers, and deposits its salt in the interior of the water- pre birt or cae ‘ 
tibes. This is highly undesirable in water-tube boilers, though of SUPERHEATED STEAM. 
— oe the crust . not too thick—in the ag Str, —As a contribution to this subject raised in your issue of the KNOTS PER HOUR, 
ofa tramp. No naval engineer would, in peace manceuvres, be | 8th inst., we give you below some interesting figures obtained by , je , 
—_ in = = mg 4 of his cag ae lives ad careful and re il oe trials of three Corliss pe made by us, a f Wy G. bE neta * be here teies. yd nd * ‘foe 
: . A er, + > > wy < , - ee . . 2 i § ¥. . ’ , 3 
nee nag manner, though in war time he would naturally | two of which are compound engines with superheated steam and mare's nest when he suggests that ‘the phrase “knots per hour” 
What authority has ‘‘ Superintendent Engineer ” for saying that means for one hour cnly, If he were unfortunate enough to have 
the cylinder cover joint he refers to could be made in two hours? dealings with a shipbuilder such as he has evolved from his own 
Is he like MacAndrew, who— internal consciousness, I can assure him that the law courts would 
sialic lias dis ties ten aed he. cabin do him ample justice. ; : 
ry Seahont renga room te we Turning to fessor Jamieson, | am on different grounds and 
‘ PY : matters begin to simplify themselves. Professor Jamieson says the 
In regard to bearings, his tramp experience is again at fault word knot means ‘‘a rate” and nothing else. To me it means 
when dealing with warship engines. Says he:—‘‘A bearing what it does to most engineers, a distance of 6080ft. Professor 
properly adjusted for high speed will run all right at half Jamieson’s quarrel, then, is with the definition and not with me, 
speed.” _ How, then, does he explain why it so often happens that He naturally admits that the phrase nauts per hour is quite right. 
during ‘‘ passage trials ” an easing down from full power to three- a I say that a naut and a knot are identical, and that being the case 
fifths bearings ‘* warm up.” E.R evuncer if it is right to say nauts per hour, it is right to say knots per hour, 
Again, has he “driven” under all conditions quick-running Thus the sole difference between us is the definition of the meaning 
engines of 25,000 horse-power, served by forty-eight water-tube ats ree he of the word ‘‘ knot.” I have not the smallest hesitation in saying 
boilers, working at 3001b. pressure, and these not the modern that to the modern sailor a knot is a nautical mile, nothing more 
Bellevilles, but the old early type? If not, why should he take nor less. The notion of it being a rate never enters his head. 
upon himself to lay down the law to those whose occupation it is ? But let us suppose that it is a rate. Now I hold that it is impos- 
He talks glibly enough of the Powerful—well, that is what the sible to form a concept of a rate independent of time. Thus if we 


Powerful is, and it is really quite a different affair to his 1000 horse- et AR say that a chronometer has a + rate of three seconds, the state- 
ment would convey no meaning whatever, unless it was—as it is— 


power tramp. ' 

Now, it seems to me that ‘‘ Superintendent Engineer” has gone ; understood that this chronometer gains steadily three seconds mean 
beyond his limit in practical matters, but when it comes to theory F time every twenty-four hours, In like manner, the statement that 
he is evidently ‘all there.” For instance, he says that the stresses - ; a ship's speed was 18 knots conveys no idea whatever to the mind 
on the working parts are the same when they are being reversed i unless the time concept is added, and unconsciously we at once con- 
suddenly as when going steadily ahead. Does he imagine that he vert the statement into knots—that is, sea miles—per hour. When 
has proved the point by working out the pressure in an imaginary we say that an Atlantic steamer made 480 knots, it is at once under- 
piston! His mathematical calculations might, for all bearing that stood by those who have a pool on her run that the words mean that 
they have on the point, just as _Well have been confined to she has made 480 knots from noon one day till noon the next day, 
2x 2=4. Itis the “change of direction” of the momentum of Professor Jamieson says that this would be all right if only the 
the working parts that brings increased stresses on them. word naut were substituted for knot ; and so we come back to the 

He assumes a pressure of 47 tons on his theoretical piston, the original question, not whether ‘ knots per hour” is a solecism or 
ra apa ar pp in cto _ ha erat this 4 a not, but what the word knot really means in ty maritime 

© be suddenly applied on the opposite side of the piston. It then life. I say it is a measure of length. Professor Jamieson says it 

happens that the momentum of the working ane impelled by a : isa singe ; io 

pressure of 47 tons in one direction, has to be taken up and re- f So far as I understand ‘G.,” he does not regard a knot asa 

versed in a very short time. The shorter the time the heavier are rate ; he considers it a compound unit, and if we eliminate his 

the. stresses. This he can prove experimentally by first of all queer commercial quibble, the worst fault of ‘‘ knots per hour” is, 

getting gues with mtr ae a ip ger. rene : not that ‘per hour” is wrong or misleading, but only that it isa 
and, and, having noted carefully the effect, place the said han superfluity. 

on a bench and take a similar blow on it. I fancy that he will then ' The whole matter is of solittle practical value that I would apologise 

realise that stresses do not vary with the amount of a force so for taking up space, were it not that itis quite as well that all that 

— as in Solon Mons which - — — = | can be said on the subject may as well be put on — in your 

*‘Superintenden ineer” also makes the plain statement ages fo reference. SUPERINTENDENT ENGINEER, 

that ‘‘no force can exceed the resistance.” This is irrelevant to i emia mothe . 

his argument, but he will no doubt find consolation in the fact that ‘ 

Ww ny s ¢ . is * . > 4 <3, > > H 

ee ee the resistance will rise to meet the SIR, The ‘knot ” is, as used by engineers and modern sailors, a 

To finish up, he says that designing, building, and running Sc ® distance unit only. The Archaic ‘ knot” is a Speers 
engines are different things. Quite so; but the man who has been Saree namely, a knot = hour. Your gan sagagtc = ich ke 
carefully trained in all these points, and who has had experience wi Jamiceon are simply intending to Nan mae — Bigot the 
in running engines, varying in design from those of destroyers to rendered as obssioteas the lng Ene. G. —. pe TH t | 
battleships and big armoured cruisers, is surely beyond criticism modern towing lg & ees _ ry eyes « Bray ‘al a ai asus 
from a man whose apparent knowledge is derived from regulating “teat acteogeetes’ eas, Se er ee ad ail “¥ No 
the racing engines of a merchant service tramp. equivalent —save by a few landsmen and old-fashione sailors, 

doubt Sir William White uses the word “knot,” as we all do— knots 
‘per hour” being understood. : 
I have before me an official report on the trial of the American 


Seale 1:32 battleship Missouri, in which the words ‘‘knot” and ‘‘ knots per 
At. Pate: hour” are used indifferently. SAILORMAN, 
mosear= January 26th. 


sun thes 4 Rg Sa “Rae fe Sir,—Your correspondent ‘G.” will, I am sure, oblige many of 
Pei cams oe eee Se serene te arrange ns — your readers if he will tell us what are the French, German, and 
differ. siete : ‘ OT ee Italian equivalents of the English knot. . . 
The weight of the drum is 38,600 lb. weight Also, are the ‘‘ measured miles” on our coasts invariably knots 
" adius autre aap hy “st f . of 6086ft.? : ‘ y - ; 
Log a <a cae yer sec Scole 1160 Furthermore, in calculating the speed of ships on trial trips, the 
Since the piaadiocabis a Pe eee Salient sues Hennhie Wak thes sonst mean of means is taken. Does this calculation refer to “ rate 
3 s s alue, , Py .” aed 
change in velocity for any second is likewise constant, for accelera- ee! ol _ eS ee ee phen aN ‘i 
tion is the rate of change of velocity. “= the 2a, January 26th F 
The second and third seconds from start are taken as the times soutasea, January . 
at which different values needed will be calculated. 
Play te cake these seconds at the drum periphery is calculated SUBURBAN PASSENGER TRAFFIC. 
t 
V=U+AT Sir,—Mr. d’Alton and Dr. Mannheim have sent you a very 
where V = velocity at the end of the given second interesting letter, only one portion of which requires any particular 
J 7. taads notice from me. : 
# vo aE ee ory I have carefully refrained from saying anything about working 
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i Frep, T. JANE. Atmospheric ~ Pressure 
Portsmouth, January 25th. 


\ WINDING ENGINE PROBLEM. 





Sir, I notice in your issue of the 15th instant areply from your 
correspondent in answer to my criticism of his letter. 














expenses, because there is no available information extant as to 


=0 
ti the cost per train mile of working by electricity such a line as that of 


3ft. per sec, per sec. 


| | 


A 
T 


time enough to go into that part of the question ina year hence. Of 
course the cost of generating power has very little to do with the 
2 cost of running the trains, Although the circumstances are not 
V; = 15-9ft. ea <s | quite the same, it would be agar ge a igre —_ = 
We can now calculate the amount of kinetic energy stored ¢ one a triple-expansion engine using saturated steam. The figures | us the gross cost per train mile of wor ing the Yentral London 
end of the second and third seconds nanmiae te ———— are extracted from detailed reports of tests made by the Boiler | Railway. The figures have never been published. 
reduced to the given conditions. te Insurance and Steam Power Company, Limited, and the National | I may say that I am quite unable to follow your correspondents 
Kinetic energy stored = -3 V2 foot-tons. Boiler and General Insurance Company, Limited. _ into the mazes of horse-power hours, because ‘‘ horse-power 1 

The velocities at the radius of gyration « orresponding to those This table shows very clearly the danger of taking steam con- | not worth much when dealing with locomotives. But I thin 
sumptions alone as a test of efficiency when using superheated | may—putting this in another way—say that the total cost of loco- 


Let V2 + Vz be equal to velocities at end of second and third | 
seconds, 


| 
ime in sec a | bs ° . 
time in seconds. . the Lancashire and Yorkshire, now being electrified. It will be quite 





V, = 10-6ft. per second at drum periphery. 


at the drum periphery are 


V. = 9-4ft. per second. 
V,;=14-lft.,,  , 
Hence kinetic energy stored at the eud of the second second = 


26-5 foot-tons, 


steam. Test B has, it will be seen, the lowest steam consumption, 
and at the same time the lowest thermal efficiency, taking into 
account the thermal value of the coal used. 

There has been lately considerable discussion in THE ENGI- 
NEER as to the relative efficiency of different types of prime movers, 








motive power per train mile in the Midlands would work out at 
about 12d. to 13d. Perhaps your correspondents can show that 
the cost under the new system will be much less. 

On their own showing, the extra} cost of locomotive power as 
compared with electricity is £17,000 a year, Now if the traffic 1s 
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auzmented in proportion, this can scarcely be regarded as a direct 
loss ; and I fancy that many railway companies would much prefer 
the annual outlay named to a gross capital expenditure of, say, 

£300,000. 1 do not suppose I shall be far wrong if I take the cost 
of electrifying 15 miles of road at £300,000. Now the interest on 
this at 4 per cent. would be £12,000 a year. It seems to be clear 
that unless this sum can be saved by working with electricity 
instead of with locomotives, there can be no economy. I have, as 
I have said, not raised the question of working expenses, but your 
correspondents having brought it up, I cannot believe that they 
have said all that is to be said when they state the cost of power 
at the terminals of their dynamos. I am content to take 14d. per 
train mile as the total cost of haulage by locomotives. I am quite 
prepared to substantiate this figure if necessary. It now remains 
for your correspondents to supply from actual practice the cost of 
electrical haulage per train mile. 

As J have said before, I have 
efficiency of the electric system of railway traction. 1 have main 
tained that all that is necessary for suburban traffic can be done 
by locomotives at a very moderate capital outlay. Time alone can 
show which will be the betterinvestment out in the country. For 
tubes, there can, of course be no system comparable with elec- 
tricity. J. R. B. 

Bow, January 25th. 


never disputed the possible 








Sin,—I am quite unable to follow Mr. d’Alton and Doctor 
Mannheim’s figures, Will they explain how they get at the enormous 
disparity in horse-power hours for the same traffic with steam and 
electricity : 

Taking ‘‘U. R. B.'s” figures, I find that fora train withagross load 
of 250 tons, aa steam locomotive must exert during the accelera- 
tion period a power of about 1320 horses ; on an average this will be 
required for about twenty minutes in every hour, so that we have 
per train 440 horse-power hours, and for twenty hours 8800 horse 
power per day. 

If, now, the electrical train weighs 250 tons, with the same 
acceleration the power must be the same. If the acceleration is 
doubled the power will be doubled. The time it is used halved, 
and we ey as before. 

Now, ‘*U., R. B.” would have to use an engine weighing, say, 
75 tons, lez vias him for his train 175 tons. The total advantage 
gained so far by electricity is the saving of*75 tons deadweight, 
But it is obviously out of the question that coaches carrying 
powerful motors can be made to weigh as little as ordinary 
suburban stock properly designed. Adhesion must be got by 
weight, and although that of the passengers and the train is 
utilised I think I shall not do electricity an injustice when I say 
that out of a 250-ton train 40 tons will be used up in strengthening 
the stock, and the motors, &c. If I am right, then the entire 
economical advantage gained by electrifying a line will consist in 
a saving of about 30 tons deadweight per train. 

Putting the question in another way, let me take sixty persors 
per coach, They will weigh at the most 4-5 tons. Ten tons is 
more than is required by the coach, but I am careful not to under- 
state the case. This gives us 14-5 tons per coach, for 175 tons, 
tay, in round numbers, twelve coaches, carrying 720 persons. 
Your correspondent’ will correct me if 1 am wrong, but I believe 
the weight of a motor coach to carry sixty persons cannot be less 
than 16 tons, or with passengers, say, 20-5 tons, and with a 250- 
ton train we have, as Seteen, roughly twelve coaches, 

_ These figures make your correspondents’ horse-power 
impossible. 

May I ask them for actual weights of rolling stock, in order that 
& proper comparison may be drawn ¢ C, THORNE. 

Windsor, January 26th. 


hours 


Sin, —After perusing the interesting letter on suburban 
passenger traffic in your last issue, may I be permitted to ask your 
two electrical friends the following questions : 

(1) How isit that the new Lancashire and Yorkshire Railway 
four-ccach electrically-driven trains require eight motors 
150 horse-power each—aggregating 1200 horse-power, for carrying 
270 passengers, whereas the latest steam-driven twelve-coach 
suburban train on the Great Northern Railway, seating 796 
passengers, is drawn by a locomotive of 78 tons, which does give 
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MERRYWEATHER AND SONS, 





the required acceleration 1-5ft. per second per second, certainly 
without developing this horse-power ¢ 

(2) May I also ask if the extra cost of upkeep of a third rail, 
insulators, rail bonds, amateur fire brigades, inflammable wood, 
&c., all evidently essential in the working of electrically-driven 
trains, have yet assured the safety that is at present enjoyed by 
the passengers-on our crowded suburban lines? As a humble unit 
of humanity, I certainly think not, 

In conclusion, | think we must agree that we want far more 
feasible figures in regard to the saving and a better guarantee of 
safety against sudden breakdowns—not in a train unit as in the 
case of steam traction—on all trains in a circuit. 1 enclose my 
card. SUBURBAN PASSENGER. 

January 25th. 


BAND BRAKES. 

Sir,—In looking over some of your recent issues, I came across 
in interesting article by Mr. Bickford on brakes, and which I had 
not previously had time to read. 

I think Mr. Bickford’s Fig. 4—see THE ENGINEER, November 
27th—might be considerably improved on the lines shown by the 
sketch attached. 

A and B are two curved slots in a bracket fixed to the frame of 
car, The pins connecting the brake band to the lever project into 
these slots and form alternative fulera. As drawn, pin A is 

















bottoming on slot A, whilst pin B has a free length of slot to allow 
the band to be tightened up. 

Taking Mr. Bickford’s requirement of Jin. slack to be taken up, 
the slots A and B must be long enough to give this jin. + diameter 
of pins. If the bottom of each slot be formed by an adjustable 
screw, it is obvious that he would have a very delicate and simple 
means of not only adjusting for wear, but also of height of pedal in 
relation to the floor of car. 


As drawn, the ratio of leverage is 44 and if the brake wheel 


were running the opposite way 40 In the former case, taking 9 
and 1 as the force on leading and following end of band respec- 
tively, then the braking force per lb. on treadle would be, as 
drawn, = 88, and if running the opposite way = 80 Ib 

The brake lever, it will be seen, is ‘ floating, ” Mr. Bickford’s 
pivot © being abolished. Any lost motion at his pins M and O 
is multiplied on the foot lever by the lever ratio. 

In my sketch it will be seen that only the actual lost motion is 
reproduced on the treadle, and this small quantity may be made 
as littie as desired by care in adjusting the fulcrum screws, which 
should allow light to be seen between their faces to a-width equal 
to the diameter of the pins A and B. Gro, T. PARDOE. 

‘*Segovia,” Angmering, near Worthing, 

January 25th, 





PETROLEUM BRIQUETTES. 
Sir,—Referring to the peta ooh in your issue of 22nd instant, 
describing a process for the production of petroleum briquettes, 


BIRKENHE 








AD 











said to be ** conceived ” by a Mr. Maestracci, I beg leave to point 
out that for a process for making petroleum briquettes patents 
were granted in — United Kingdom and foreign countries to 
. S. and W. F. mee ig in the years 1891 — 1892. 
357, Victoria Ps ey road, N.E., W. F. S. CHENHALL, 
January 27th, 





PUMPS FOR FORCED LUBRICATION, 

Sir,—I shail be much obliged if any of your readers will give 
me particulars of the pumps used for forced lubrication in high- 
speed electric lighting engines. I believe ae — is 
experienced with the valves. . i 

St. Annes, Newbury, January 27th. 


[Valves have been given up, we believe, altogether by Belliss and 
The pump barrel oscillates, 
Ep. THE E.] 


Morcom. 
and closes the ports.- 


and by its movement opens 





NEW DOUBLE-CYLINDER CHEMICAL 
FIRE ENGINE. 
Many town fire brigades in this country are now adopting 
chemical fire engines as “first aid’’ apparatus, as these 
machines can be turned out immediately on an alarm, and 
are able, on arrival at a fire, to immediately throw a small 
but powerful jet. We illustrate above a new pattern double- 
cylinder chemical fire engine, just constructed by Messrs. 
Merryweather and Sons, for the Birkenhead Fire Brigade. 
This machine has two chemical cylinders mounted in brackets 
over the forecarriage, and so arranged that either can be 
used independently, so that when one is exhausted, the other 
can maintain the jet while the first is being re-charged. Each 
cylinder is of polished copper, and has gun-metal ‘inlet cover 
and intake and discharge valves. Each cylinder is well 
tinned inside, and is proy vided with a rotating mixer worked 
by a handle outside, the shaft passing through a suitable 
stuffing- box. Each intake valve is connected to a coupling 
which enables both cylinders to be quickly filled with water 
by hose from an hydrant, similar valves being provided for 
overflow, so that the right quantity of water is ‘easily judged. 
The charge, which consists of carbonate of soda and sulphuric 
acid, is inserted by taking the cap off the top inlet, the acid 
being contained in a lead bottle having a soft metal capsule. 
Glass bottles, which were at one time used, have been entirely 
given up by Merryweathers, as experience in America has 
shown that chips of glass are liable to get into the hose and 
stop the jet. When it is required to mix the charge the out- 
side handle is turned, the capsule is punctured by a piercer 
inside the cylinder, and carbonic acid gas is formed. A pressure 
of 150 lb. per square inch is generated i in a few seconds, and 
each cylinder will supply a jet for twelve to fifteen’minutes. 
Delivery from both cylinders is by means of a copper pipe led 
to the hose cradle behind driver’s seat, where 180ft. of special 
rubber hose is coiled, branch pipe with stop-cock. being 
attached. The chemical fluid circulates through the hose so 
that the jet can be thrown with only part uncoiled. The 
hose is non-collapsible. 

The frame is of steel mounted on springs and high artillery 
pattern wheels, and fitted for a pair of horses. At rear isa 
wagonette body, the seats forming boxes in which hose for 
use with fire engines or hydrants is carried ready for use. 
Under the floor six scaling ladders with universal joints are 
carried, and on rear footboard are two small portable chemical 
engines for separate use. A powerful foot-lever brake, acting 
on both hind wheels and pulling direct off the axle, is fitted. 








Ten steamers were built at and launched from Belgian 
yards last year, measuring altogether 3411 tons gross, 
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A NEW AMERICAN STEAM EXCAVATOR. 
Iy nearly all steam excavators or steam navvies now in use 
all motions are effected by chains wound upon the drums of 
a winding engine, but in a new machine now being used in 
the United States the several motions are effected by means 
of direct-acting steam cylinders. These cylinders have light 
balanced valves operated by two levers. The engineman 
holds one lever in each hand, and the bucket responds to the 
movement of the lever, quickly or slowly, and follows the 
direction in which the lever is moved. The engineman’s 
platform swings with the jib, so that he has always an 
unobstructed view of the bucket, and a fifth cylinder— 
operated by a foot lever—releases the bottom door of the 


“Tue Encincer 


bucket so as to discharge its contents when required. The 
machines are being built by the Kilgore Machine Company, 
of Minneapolis, U.S.A. 


The underframe is of rolled steel joists and channels, and | 
is 26ft. long and 7ft. wide, with a steel upper framing for the | 


attachment of the housing of the engine. The machine 
illustrated is mounted on road or traction wheels. 
wheels are 4ft. 4in. diameter and 2ft. 6in. wide. The rear 
wheels are 3ft. 6in. diameter and 1ft. 8in. wide. This 
machine carries a bucket of 1} yards capacity, but for rail- 
way work a larger machine with a 24-yard bucket is used, 
and is mounted upon bogie trucks. A small steam engine 
propels the machine, either by a train of gearing or by a 
sprocket driving chain. Steam for this engine and for the 
operating cylinders is supplied by a Scotch marine boiler, 
54ft. diameter and 9ft. long. ; 

At the front end of the machine is a steel mast, having a 
cireular rack fitted to its base, and being mounted so as to 
revolve freely. Inclined members, forming a triangular 


frame, carry the bearing of the jib, and the jibin turn carries | 
The cylinder used in swing- | 


the bearing of the bucket arm. 
ing the jib horizontally is placed on the floor of the machine, 
and a long steel rack forms an extension of the piston-rod. 


The front | 





This rack meshes with the gear at the foot of the mast. 
Within the mast is a vertical cylinder, whose piston-rod 
carries a slide or crosshead, connected to the rear of the jib 
by steel connecting bars. This swings the jib in a Vertical 
plane, as when the bucket is making a cut against the breast 
of the excavation. 

The third cylinder is mounted by trunnions on the main 
bearings of the jib, and the end of its piston-rod is connected 
to the rear end of the bucket arm. This swings the bucket 
arm inavertical plane. The fourth cylinder is placed within 
the jib, and its piston-rod is attached to a sliding block to 
which the bearings of the bucket arm are attached. The 
fifth lever has a rack attached as an extension of its piston- 
rod, and this operates a grooved wheel upon which is wound 


KILGORE STEAM EXCAVATOR 


the chain for releasing the catch on the bottom of the bucket. 
As already noted, only two levers are required to control 
the four main cylinders, while the fifth cylinder is controlled 
by a foot lever. 

The cylinders are cushioned at each end of the stroke, and 
the cut-off is regulated by the engineman. 
tion of motors the bucket can be handled with great nicety. 
It can dig around a stump or boulder, reach beyond to pull 
it back, pick it up, deliver it at any point, or toss it off. 


| 


| car containing the apparatus was coupled to the end of 


| apparatus. 


munication with running trains has thus been proved, The 


train, two wires leading out of it. These wires were comma 
horizontally on both sides of the roof of this car and of three 
ordinary railway cars, terminating in a horizontal free point. 
vad took the place of the grids ordinarily used in wireleg. 
se'egraphy. As soon as the train approached the Teplity 
wireless telegraphy station up to the distance above-mep. 
tioned, whence a continuous supply of despatches was to j, 
given, the telegraph apparatus in the car began working, the 
paper ribbon containing the telegrams running off the rollor 
in’ a manner quite analogous to an ordinary telegraphic 
Similar experiments were, by the way, Carried 
out some time ago on the Berlin-Zossen Military Railway, 
The Pielock superheater system.—Although the advanta rn 
of superheated steam in stationary steam engines had lon 
ago been recognised, superheaters for locomotives were not 
lesigned before 1898, when the Prussian Railway Adminis. 














PIELOCK SUPERHEATER 


tration caused extensive experiments, which resulted jy 
the superiority of the system being demonstrated, to be made. 
Now superheaters at present in use, while fully meeting the 
requirements of safe operation, cannot be installed without 
expensive reconstruction except in the case of new locomo 
tives, and even in the latter case they necessitate a not 


| immaterial cost—with the Prussian 2/4 high-speed locomo 


tives about M. 6000 to M. 8000. To meet this objection, the 
Pielock superheater has been brought out by the Han- 
noversche Maschinenbau A.G, vorm Georg Egestorff, Linden, 
near Hannover. This superheater is suitable not only fer 
locomotives, but for nearly any fire-tube boilers, being readily 
installed in connection with new as well as with existing 
boilers. It consists mainly of a box enclosing part of the 
existing tube system in the boiler. The illustration shows 
the tubes of a locomotive boiler removed from the shell. 
The box in the centre is the superheater; the tubes pass 
straight through it. The joints, it is claimed, are readily 
made tight against the surrounding water, because the pres. 
sures in the superheater box and in the boiler are identical. 
This box is divided by partition walls or baffles into several 
compartments in order to ensure a prolonged contact of the 
steam with the heating surface. The steam enters the 
superheater box at boiler pressure through the inlets E, and 
E, and traverses the various compartments, finally entering 
a box containing the regulator valve. The temperature of 
the superheated steam is indicated byjfa‘, thermometer 


provided with big figures so as to be easily read from the 
footplate. A tube leading from the regulator through the 


| dome serves to supply superheated steam to the air pump, 2s 


By a combina- | 


The bucket can also be rapidly vibrated or shaken to dislodge | 


sticky material. 


SCIENTIFIC NOTES FROM GERMANY. 
(By a Special Correspondent.) 

Wireless telegraphy from moving trains.—Experiments 
recently made by Professor Biscan, Teplitz, Austria, with a 
view to using wireless telegraphy apparatus from trains in 
motion, are said to have given so far quite satisfactory 
results, wireless despatches being safely received and trans- 
mitted from the station erected in Teplitz over distances as 
greatas 7 kiloms. The possibility of ensuring wireless com- 





well.as for c'eaning the rails, heating, &c. Experiments so 
far made on the Pielock superheater are stated to have fully 
borne out the inventor’s claims. In connection with ex- 
periments made on behalf of the Prussian railway authorities, 
a saving of coal as high as 15 per cent. and of water as high 


|as 18 per cent. was recorded, as compared with similar 


vet steam locomotives. 


A REMARKALE railway accident occurred at Dunhan- 
o’-th’-Hill, near Chester, last week. A cow, which with some 
others, was about to be put in a cattle train, broke away and ran 
on to the rails. Before the animal could be captured a fast goods 
train from Warrington to Chester, consisting of about fifty wagons 
and drawn by two engines, dashed into it and carried it 100 yards 
down the line. The front portion of the train passed over the 
cow, but the fifth wagon and about twenty-four others were thrown 
off the line. As a result, considerable damage was done to the 
permanent way, and several of the wagous were hopelessly 
damaged, 
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THE JANDUS MOTORS. 


Aspris of small electric motors, named the Jandus motors, 
has recently been introduced by Messrs. Drake and Gorham, 
Limited. - A sectional drawing of one of tkese is shown by 
the accompanying engraving. 1 hey are made in three types, 
namely, ‘‘ Protected,”’ ‘* Enclosed,’’ and Gas-tight,’’ and they 
range In size up to 2 horse-power. It is pointed out by the 
makers that as the days of bolting the motor to the floor are 

ast, and that as motors are now generally hung from the 
ceilings, or bolted to walls high up out-of the way, it is of 
great importance to have smooth running, sparklessness, and 
gelf-oiling bearings, so as to reduce the amount of 
attention necessary to aminimum. It is claimed that the 
Jandus motor possesses all these qualifications. Moreover, 
itis stated that the armature having all its circulation below 
the surface of the core can be withdrawn, and even rolled 
along the floor without injury. It is also removable without 
displacing either the field coils or the brushes. The brushes 
are of carbon, and the brush holders are fixed in one position, 
there being no provision made for moving them. We are 
informed that there is no need for this, seeing that the motor 
will take an overload up to 100 per cent. without ‘sparking. 
The connections of the commutator segments are solid with 
the bars. The commutator bar is rolled about in. greater 
radial depth than usual, and this strip is slit to within fin. 
of the end, and is then bent up to form the connections. 
The terminals are shrouded in porcelain, so as to avoid an 


this plant on August 15th and August 19th, 1903 and although it, 
was not practicable to measure the amount of coal being burned 
at this time, a number of useful and interesting observations were 
obtained. In both cases observations were made on the econo- 
miser connected with boilers No, 26, No. 28, No. 30, and No. 32, 
on the lower floor to determine the absorption of heat in the 
economiser and the effect of the economiser on the draught. 

On August 15th the duration of the test was from 3.45 p.m. to 
9.45 p.m., thus covering the peak load for the evening, and the 
temperature of the feed-water was measured entering and leaving 
the economiser, ‘These temperatures were 96 deg. Fah. and 
200 deg. Fah. respectively ; thus the rise of temperature due to the 
economiser was 104 deg., which equals 104 British thermal units 
per 1b. of water, and the flue gases dropped from 548 deg. to 
294 deg., or a difference of 253deg. The total heat units required 
to raise 1]b, of water from 96 deg. to steam at 166 1b. pressure is 
1132 British thermal units, hence the saving in the economiser 
amounts to 104 + 1132 or 9°18 per cent. of the coal. The horse- 
power as obtained by the water meter readings shows that the 
boilers were in this case running about 6 per cent. below the 
builder’s rating. 

The loss of draught in an economiser is a matter on which there 
is a good deal of difference of opinion. A careful series of draught 
readings was taken every fifteen minutes on the four boiler up- 
takes, the main flue entering and leaving the economiser and 
on the stack. In addition to these a differential gauge was con- 
nected to the two ends of the economiser, thus showing the actual 
loss of draught at any instant taking place in the economiser. 

Here the available draught at the base of the stack was 1-08in. 
of water. At the economiser outlet this was reduced by means of 
the automatic damper regulators to -68in., and entering the 
economiser was -52in., so that the loss of draught in the economiser 











SMALL ELECTRIC MOTOR 


accident from short-circuit, should such a thing as a spanner 
or a bar of iron be dropped on the motor. The porcelain 
itself is protected by a metal casing. The armature is 
ventilated. We have been supplied with the figures of 
atest of a1 brake horse-power Jandus motor, made by Mr. 
B. H. Jenkinson. The speed of this motor is 1200 revolutions 
per minute. The length of run of the test was 74 hours. The 
following figures were obtained :— 
Deg. Fah. 


Temperature of room at start .. .. .. .. .. 58 
Temperature of room atendofrun. eo 
Temperature of armature at end of run . HS 
Temperature of field at end of run sien sath . 108 


At the completion of this test the load was gradually in- 
creased to double the rated load, and maintained for one hour. 
The speed fell to 1180 revolutions per minute. The load was 
again increased and varied up to 4 horse-power for halfan hour. 
The temperature of the armature on stopping had risen to 
144 deg. Fah., or a rise on the temperature of the room of 
83 deg. Fah.; 200, 400, and 600 volts alternating were with- 
stood successfully by the insulation after the 74 hours run. 





TESTS OF ECONOMISERS AT CENTRAL 
STATIONS. 

AT a recent meeting of the New York Railway Club there was a 
long discussion as to the efficiency and economy of economisers for 
central station power plants, and we give hePewith some notes from 
remarks describing experiences at two such stations. 

The first case is that of the Seventy-Fourth-street station of the 
New York Rapid Transit Company. The steam generating plant 
consists of 64 Babcock and Wilcox boilers, rated at 520 boiler horse- 
power each, and sixteen Green’s fuel economisers of 512 tubes each. 
Four boilers are connected to each economiser by means of a 
common flue along the back of the boilers, and the flue gases can 
also be by-passed direct to the stack if it is desired to throw the 
economiser out of commission. 

The tubes are 10ft. long and 4,%in. external diameter, giving a 
total heating surface of 6760 square feet for each economiser, or 
about 3°25 square feet per rated B.H.P. In order to give ample 
draught area for the iarge horse-power connected to each 
economiser, the tubes are spaced a little further apart than in the 
usual practice, and the draught area is nearly 3 square inches per 
B.H.P., the flue area being slightly in excess of 3 square inches 
per B.H.P. 

The small engines which operate the stoker mechanism also 
drive the economiser scraper gear, which is kept running con- 
tinually. Feed-water heaters are not employed in this plant, but 
the water is heated to some extent before entering the economisers 
by the drips from the separators of the main engines, and also from 
the exhaust of the engines which drive the stokers. 

There are four chimney stacks each 17ft. internal diameter, and 
280ft. high, which furnish ample draught, and each stack takes 
care of the gases for sixteen hours. 

The draught of the entire station is regulated by four Spencer 
automatic damper regulators, each controlling the four main 
dampers at the outlets of economisers connected with each stack, 





was -l6in. of water. The draughts at the uptakes in this instance 
were -15in., -15in., -14in., and -17in. respectively. The lowness 
of these latter figures is due to the fact that the dampers in the 
boiler uptakes had been previously adjusted to reduce the draughts 
in the uptakes to about *25in. water when the automatic damper was 
full open. It will be noticed that there is ample draught available 
in this stack with the gases leaving the economiser at 295 deg., for 
the draught is reduced by means of the automatic damper from 
1-08in. to -68in. 

A further test was carried out on August 19th, which extended 
over a period of ten hours, with the same boiler and economiser. 
In this case the main damper was adjusted to cut the draught down 
to an average of -86in. water, and the boilers ran at an average of 
about 13 per cent. over rating. The temperature of the feed-water 
entering the economiser was 93-5 deg., and that of the water leaving 
the economiser was 203-8 deg., or a rise of 110-3deg. The flue gases 
were a little higher than before, entering the economiser at 603 deg. 
and leaving at 325 deg, or a drop in temperature of 278 deg. 

In this test, owing to the higher rating of the boilers, the gases 
were leaving at a temperature of 55 deg. higher than in the first 
case ; the temperature of the gases leaving the economiser, how- 
ever, was only 30 deg. more, showing a better absorption of heat 
as the temperature of the boiler gasesincreased. The heat in 1 lb. 
of water raised from 93-5 deg. to steam at 165 1b. is 1134 British 
thermal units, and so the raising of the feed-water through a range 
of 110-3 deg. corresponds to a saving in fuel of 9-73 per cent. In 
this case the available draught at the base of the stack was 1-16in. 
water, and the damper at the end of the economiser as set reduced 
this to -86in. The draught at the entrance to the economiser was 
-63 in., showing a loss of draught in this case of -23in. The 
draughts at the boiler uptakes are reduced to *23in., 22in., *22in., 
and *23in. of water respectively by the dampers in the uptakes. 

We will now pass on to a consideration of the annual saving in 
coal effected, and the return which this shows on the first. cost of 
an economiser installation such as that at the Seventy-Fourth-street 
power station. 

The figures which will be used are based on the performance of 
all the economisers for the month of August. The temperatures 
of the water leaving each economiser were taken hourly, and also 
the temperature of the water at the feed pump suction, so that 
the average rise of temperature for the whole month is easily 
obtained from these hourly readings. 

On comparing the temperatures with the load curve for an 
average day, it was found that as the load increases on the boilers 
the rise of temperature of the feed-water in the economiser also 
increases, owing to the fact that more and ho ter gases are passing 
through the economiser. 

On the test run just mentioned, it was found that by averaging 


| the temperatures of the water in the surge tank, and the water 


and the draught obtained, even with the comparatively cool gases | 


from the economisers, has proved to be ample for the requirements 
of the plant, as will be shown, 
' 4 . 
Tests were made on four of the boilers and one economiser of 


leaving the economisers, the rise in temperature was 80-52 deg., but 
if the water passing every hour for that month is considered, and 
the number of trial units put into it by the hot drips are taken out, 
the average rise in temperature of the whole water is found to be 
88-1 deg., or about 9-41 per cent. more. This is the actual rise of 
temperature due to the economisers, and as this may be taken, 
very fairly, as an average day, a close approximation to the actual 
rise of temperature for the whole month will be obtained by adding 
9 per cent. to the apparent rise obtained by simply averaging the 
hourly readings during the period. 

For the month of August, 1903, the average temperature of the 
surge tank water was 111-41 deg., and that of the water leaving 
all the economisers was 197-41 deg., giving a difference of 86 deg. 
Making this correction of 9 per cent. just explained above, we get 
an actual rise, due to the economiser, of 93-74 deg. For every 
pound of water raised: from 111-41 deg. to steam at 165 1b. pres- 


sure, 1116-1 British thermal units are expended, and we may 
consider that of the 1116-1 British thermal units 93-74 are 
absorbed by the water in the economiser, and the remaining 
1022-36 in the boiler, so that if there were no economisers the coal 
bill would be increased in the ratio :— 

93-74 


DA 






or 9-17 per cent. 


As a concrete instance, let us assume a consumption of coal per 
month of 15,000 long tons, and further assume that coal costs the 
round sum of 3 dols. per ton. In figuring out the fixed charges 
against the economisers, an approximate price of 15 dols. per tube 
has been assumed. With fair usage and proper attention a figure 
of 6 per cent. per annum on first cost ought to suffice for deprecia- 
tion and repairs. 

The other fixed charges have teen made as follows :— 

Opematiob at"... 3.05.6 be es “1} per cent. 

Insurance and taxes at eer eo 

favings due to economisers— 

Total coal per year saa id eka ae es 

Coal. saved per year by economisers : 
9°17 per. cent. of above : 

16,506 tons at.3 dols. per ton “ 

Economisers of 8192 tubes at 15 dols. 
per tube 


180,000 tons 


16,506 tons 
49,518 dols. 

122,880 dols. 

Fixed charges on economisers — 
Depreciation and ‘repairs ° .. tiie 
Operation ..° ..° . ; ‘ 1 


per cent. 
Taxes and insurance 








” 
9-75 per cent. 


9-75 per cent. on 122,880 dols 11,981 dois. 





37,537 dols. 
30°5 per cent. 


Net saving per annum would be _.. 

Net return on initial outlay would be 

In conclusion, it is only fair to’ state that the coal consumption 
for the month of August is below the average, and so the figure of 
180,000 tons per annum is an under. estimate. Further, as the 
demand for power increases, which is bound to be the case, the coal 
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consumption in future years will be very much heavier than at 
present. In this case the return shown by the economisers will be 
greater than it is now, for the coal saved will increase almost pro- 
portionally as the total coal burned, whereas the fixed charges 
remain stationary. 

On consideration of these figures, and the satisfactory working 
of the economisers generally, there seems no doubt that the 
installation has been a very profitable investment. 

The second power station plant above referred to is that of the 
Edison Electric Illuminating Company, of Boston. Mr. Moul- 
throp, of that company, stated that in 1902 the company installed 
an economiser at its Atlantic-avenue power-house and has had 
this matter to consider in connection with the new 60,000-kilowatt 
station in course of construction at South Boston. Direct 
experience is therefore limited to the one machine recently 
installed. This economiser is of the Green make, contains 
8640 square feet of heating surface, and is applied to 1672 horse- 
power Babcock and Wilcox boilers. The Atlantic-avenue plant 
was not designed for its use, and the conditions for a proper 
arrangement were, to say the least, most unfavourable, but after 
much study of the matter a plan believed to be feasible was 
adopted. 

In regard to the results:—‘‘The conditions we guaranteed to 
give them we have been unable to bring about and maintain 
except for one day, February 10th. On this date the economiser 
averaged a recovery of 4,566,100 British thermal units per hour 
from the waste gases, exceeding the guarantee of three and a-half 
million heat units by one million. On account of other machinery 
and conditions of our work we have been unable to put the same 
duty on this plant since, but expect to try it out more thoroughly 
this coming winter.” 

It is generally reckoned that 9000 heat units are effective to the 
pound in high-grade Virginia coals, such as used by the Edison 
Company. Dividing this into 4,566,100 British thermal units gives 
507 lb. of coal equivalent saving per hour, or 1 dol. per hour, esti- 
mating the cost of coal delivered on the grates at about 4 dols. 
per ton, a good return upon the investment for this size of 
equipment. 

There are points, however, aside from the direct saving in favour 
of the economiser as an all-around useful adjunct to the boiler- 
room. These are the purification of the feed-water and the 
storage battery effect in having an hour’s supply of exceedingly 
heated water to turn into the boilers during periods of sudden and 
fluctuating loads. While the peaks are ordinarily foreseen, yet a 
sudden dark storm may make a demand for lighting at an unex- 
pected moment. And likely also in railroad practice would drive 
the people off the streets into the cars, or hasten picnickers’ return 
tohome. Other like events will occur, and at such times the 
economiser becomes a valuable reserve for extra boiler power. The 
strains of expansion and contraction relieved on the boilers by 
higher feed-water temperature from the economiser is another 
factor and one to which the manufacturers frequently refer 
attention, and very properly ; yet these points seem to be rarely 
considered, probably because they cannot be shown in advance on 
a cash basis in putting the matter before a board of directors. 

The solubility of sulphate of lime at different temperatures has 
been ascertained to be as follows at :— 





122 deg. ‘ .. «+. 147 grains per gallon. 
212 deg. ae - ee a Ps 
240 deg. to 250 dez. .. ‘ 10 - ;, a 


Above None. 


Other mineral impurities might be reckoned somewhat in like 
proportion. The hotter the water the less they hold in solution 
and become precipitates. _ Lime is one of the most insoluble and 
troublesome, so is a good standard to take. These impurities do 
not bake hard on the economiser tubes as they would in the boiler 
where the heat from the fire is more intense, but make a muddy 
deposit which is ordinarily removed in the biowing off, followed 
up by occasionally giving a more thorough cleaning out. 

It is readily agreed that pure water means boiler efficiency, and 
it is not improbable that this result when obtained by the economiser 
might make in some cases a further saving equal to its theoretical 
temperature saving. The effect of the economiser on the draught 
intensity at the boiler grate must be considered. That it is 
impaired cannot be questioned, and where stokers are used this 
must be provided for by sufficient height of chimney, 





A PUBLIC motor omnibus service is about to be started 
between Modbury and Plymouth, serving the intermediate districts 
of Ermington, Yealmpton, and Brixton. The vehicles will be of 








the Milnes-Daimler pattern to carry twenty passengers. 
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AMERICAN ENGINEERING NEWS. 


(From our own Correspondent.) 

New York Central Railroad goods engines.—About thirty 
heavy goods engines recently received by the New York 
Central Railroad are of the consolidation type, having eight 
coupled driving wheels and a two-wheeled leading bogie. 
Some earlier engines of the same type were tandem com- 
pounds, but the newest ones are simple engines. The tenders 
are unusually large, and are carried on two four-wheel bogies 
with steel-plate frames. The principal dimensions of these 
engines are as follows :— 
23in. by 32in. 
5ft. 4in. 
3ft. 


Cylinders x" 
Driving wheels .. 
Bogie wheels ~ 
Driving wheel base .. 
Total wheel base am. oe 
Weight on driving wheels 
, of engine 
» of engine and 
Boiler, diameter. . 
Boiler pressure . 
Fire-box, size .. 
depth .. 


17ft. 
26ft. 

98 tons 
110 ,, 
Cae 
6ft. Sin. 

200 Ib. 

Sft. 10in. by 6ft. 3in. 
6ft. Tin. and 5ft. 3in. 
Radial stayed 

458 


tender. : 


” 


’ ae 
Tubes, iron ; number 
» diameter... 
Se EG rae 
Heating surface, tubes 
Ms fire-box . 
arch tubes .. 
total 


3603 square feet 
183 » 
26 
3902 
564 $3 
lft. Sin 
14ft. 10in 
6in. piston 
6in. 

lin. 


” 


» 
Grate area . oe 55 
Funnel, diameter .. .. 
Funnel, height above rails 
Slide valves, type 

travel 

inside lap 


Tender. 

Water bottom 
2ft. 9in. 

54in. by 10in. 
20ft. Gin. 

27 tons 

7000 gallons 
12 tons 

60ft. Gin. 


Pattern... .. 

Wheels, eight 

Journals. 

Wheel base .... 

Weight, empty .. 

Water carried .. .. 

Weight of coalcarried .. .. .. 

Wheel base of engine and tender. . ae 

A 100-ton floating crane.—A floating crane of 100-tons 

hoisting capacity has just been completed for the New York 
Navy Yard, U.S.A., for use in handling armour plate, engines, 
boilers, &c., for warships under construction or repair. The 
hull or pontoon is 100ft. by 60ft., with a depth of 11ft., and 
is of steel construction, with two longitudinal bulkheads and 
two transverse bulkheads in each of the side compartments. 
The engines and boilers are placed in the middle compart- 
ment. This hull will support a load of 100 tons on the crane 
and 300 tons on the deck, with a freeboard of 2ft., so that 
material can be transported or stored on the crane. On each 
side of the hull is a steel frame, 80ft. high, shaped like a 
letter W, with end members vertical. These two frames 
converge at the top, and carry a pair of Warren truss girders, 
210ft. long, 8ft. deep, and 6ft. between centres. The lower 
booms of the trusses are plate girders, on the lower flanges 
of which are four lines of rails for the hoisting trolley. This 
trolley runs on sixteen wheels, and from it are suspended two 
steel blocks, each having four 48in. sheaves. Each block is 
of 50-tons capacity, and has its own hook, so that guns or 
large plates can easily be picked up. The cable is of lin. 
steel. The speed is 50ft. per minute for the hoist and 110ft. 
per minute for the travel along the girder. The maximum 
vertical reach of the hoist is 65ft. above and 20ft. below the 
water line. The hoisting and traversing are effected by a 
double-cylinder horizontal engine, with cylinders 12in. by 
15in., geared to 5ft. drums. A counterweight, sufficient to 
balance the hoisted load at any position, is operated by a 
separate engine, and there are six trimming tanks filled and 
emptied by a 6in. centrifugal pump. At each corner of the 
hull is a steam capstan. 








LAUNCHES AND TRIAL TRIPS. 


ELIxtk, steel screw steamer ; built by, Irvines Shipbuilding and 
Dry Docks Company ; to the order of, Messrs. Thomas Appleby 
and Co.; dimensions, 311ft., 44ft. by 22ft. lin.; to carry, cargo ; 
engines, triple-expansion, 23in., 37in., 6lin. by 39in., pressure 
1601b.; constructed by, Richardsons, Westgarth and Co.; launch, 
January 19th. 

SHADWELL, steamer ; built by, Joseph L. Thompson and Sons: 
Limited ; to the order of, the Tyzack and Branfoot Steam Ship- 
ping Company, Sunderland; dimensions, 368ft., 49ft. 6in. by 
29ft. 64in.; engines, triple-expansion, 26in., 44in., 72in. by 48in., 
pressure 1801b.; a mean speed of 114. knots was attained ; trial 
trip, January 19th. 

FAGERTUN, steamer; built by, Chantier Naval Anversois, 
Hoboken ; to the order of, Mr. Alfred Monsen ; dimensions, 210ft., 
30ft. by 18ft. 6in.; to carry, cargo; engines, triple-expansion, 
17in., 28in., 46in. by 30in., pressure 160 1b.; constructed by, North- 
Eastern Marine Engineering Company, Sunderland ; a speed of 
12} knots was attained ; trial trip, recently. 

ITALIA, steamer ; built by, David and W. Henderson and Co., 
Limited ; to the order of, the Anchor Line; to carry, passengers ; 
on the measure mile a speed of 16 knots was attained ; trial trip, 
January 20th. 

NIRVANA, twin-screw steam yacht; built by, David and W. 
Henderson and Co., Limited ; to the order of, the Countess de 
Bearn, Paris; engines, two sets triple-expansion, 18in., 29in., and 
two 32in. by 33in., pressure 2001b.; constructed by, the builders 
at Finnieston Works ; a mean speed of 15-08 knots was attained ; 
trial trip, January 21st. 








CATALOGUES. 


CHAMBERS, Scott AND Co., Motherwell, N.B.—Pamphlet E.C., 
1904, on electric cranes, 

MOTHERWELL IRON AND STEEL CoMpaNy, Limited, Motherwell. 
—A new book of sections of handy size has been issued by this 
company. 

RALPH HORSFIELD AND Co., Bredbury.—The 1904 catalogue 
issued by this company is devoted to steam engines and boilers 
for winding and driving purposes, 

EpIsON AND SWANN Untrep Evecrric Light Company, Limited, 
Queen-street, Cheapside, London.—Copies of new leaflets of 
switches, lamps, and flexible cords. 

Hurst, NELSON AND Co,, Limited, Motherwell, N.B.—This firm 
sends a framed show-card on which are depicted a large number 
of railway vehicles for many and various purposes. 

MAVoR AND Covtson, Limited, King-street, Mile End, 
slasgow.—This is a tastily produced book describing the Pick- 
quick coal-cutting machines, made in accordance with Hurd’s 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE engineering trades continue satisfactorily engaged upon a 
variety of work, both home and foreign, particularly the latter, 
and a larger number of men than recently are finding employment 
at the ironworks in the execution of orders lately booked. The tone 
on Change in Birmingham, on Thursday, was therefore rather 
more cheerful. Members of the Galvanised Iron Trade Associa- 
tion continue to quote £10 for galvanised corrugated sheets, 
f.o.b. Liverpool, Plain black sheets, singles, are quoted £6 10s, 
to £6 12s. 6d. ; doubles, £6 12s. 6d. to £6 15s. ; and trebles, 
£7 5s. to £7 7s. A noteworthy occurrence in connection with the 
galvanised iron trade is the fact that the final stage has been 
reached in the transfer of the business of John Lysaght, Limited, 
from Wolverhampton to Newport, Monmouthshire, which trans- 
fer has been in gradual operation for some two years past. It 
will be remembered that at one time this extensive concern em- 
ployed nearly 1500 men at their Swan Garden Ironworks, at 
Wolverhampton, paying about £2000 weekly in wages. The trans- 
fer to South Wales has proceeded steadily, until upto a week ago only 
about 100 workpeople were left at Wolverhampton. These also have 
now been paid off, for Mr. W. R. Lysaght visited the works on 
Friday, the 22nd instant, and, calling the workmen together, in- 
formed them that in accordance with the notices which had already 
been posted at the works, the time had now arrived when the 
Wolverhampton premises must be finally closed, and the whole of 
the operations be in future carried on in South Wales. Before 
leaving, Mr. Lysaght gave instructions for each man to receive a 
gratuity of 5s., and he also forwarded a cheque for £50 to the East 
End Relief Fund, together with the indication that if more was 
needed the Committee were to let him know. Fora short time 
about 50 men will be employed temporarily in one or two depart- 
ments, clearing up, and assisting in the removal of the machinery, 
&ec. A large number of the firm’s former employés have been in 
Newport for a long while past, where they are now comfortably 
settled, and it is hoped that it may be found practicable to make 
similar arrangements with regard to some of the final hundred 
above alluded to. 

Marked bars continue £8, and makers are well engaged. 
Unmarked bars are quoted £6 to £6 5s., and as members 
of the Association are complaining once again of the prevalence of 
underselling, another attempt in the direction of re-organisation 
will probably be made shortly with a view to strengthening the 
Association’s hands, and extending its usefulness, by bringing in 
outside firms. Gas strip is quoted £6 2s, 6d. to £6 5s., and nail, 
rod, and rivet iron, £6 12s. 6d to £6 15s. Inthe pig iron trade pro- 
duction is less restricted than formerly, and the terms which sellers 
are able to obtain are rather more to their liking. For North 
Staffordshire iron 48s. to 49s, is asked, and for Lincolns 48s, to 
50s. 

District firms have been sending in tenders for railway material 
and engineers’ stores required by several of the Indian lines, in- 
cluding nuts and bolts, wheels and axles, galvanised fencing wire, 
and other necessaries. 

Special barrel-boring and other machinery has lately been laid 
down at their Birmingham works by the Small Arms Company. 
The engineers in the gun department have, it is understood, 
acquired a patent for a new process used in the boring of the 
barrels. Within the last few months extensive alterations have 
been made in the barrel department, which is now two or three 
times its original size. One attendant can supervise the simul- 
taneous drilling of six barrels, and it is believed that in this depart- 
ment the company will be able much better than previously to cope 
with Belgian competition. Much satisfaction is expressed in 
Birmingham at the circumstance that this company have now 
begun work on the new Service rifle, and about 700 men have been 
taken on again. The manufacture of ritles had been suspended 
since last March while preparations were being made for producing 
the new pattern. 

Considerable local interest has been taken in the views of Sir 
William White, ex-Naval Constructor, expressed at the annual 
dinner of the Association of Birmingham Students of the Institu- 
tion of Civil Engineers, of which last named parent body Sir 
William, it will be remembered, is president. He said it was the 
Council’s aim and constant endeavour to place the Institution of 
Civil Engineers in the forefront in respect of its standard of 
qualification, and as the years went by, so must that standard be 
raised. No other institution had such a test as they imposed, 
therefore membership must be a distinction of ever increasing 
value. When he was at Charlottenburg a short time ago, he 
found four times the number of students training for naval work 
than there were in any other branch cf engineering, and that was 
far above the percentage of England, which, considering the 
relative sea power of England and Germany, was not entirely to 
the credit of our own land. 

The trade potentialities of Canada were alluded to in an 
interesting manner in a paper read this week before the Dudley 
Chamber of Commerce by Mr. F. W. Cook, who attended as a 
delegate from that Chamber the conference of the Associated 
Chambers in Canada. Mr. Cook pointed out that at Nanimo 
there are coal mines under the sea, from which one thousand tons 
of thick bituminous coal is raised per day. Near Banff, on the 
Canadian Pacific Railway, is a bed of anthracite coal, used by the 
railway company. In the Crow’s Nest Pass is one of the greatest 
coalfields in the world, estimated to be capable of yielding 10,000 
tons a day for 6000 years. In the town of Fernie, which has a 
population of 3000, there are 450 coke ovens. Providence gold 
mine at Greenwood is making great progress, and there are large 
iron and steel works at ‘‘the Soo.” The Dominion Steel Company 
has a capital of thirty million dollars. The Nova Scotia Steel 
Company is another large concern, managed by Mr. Graham 
Fraser, who studied the anchor and cable business at Messrs. N. 
Hingley and Sons, Netherton, England. 

An instructive and interesting lecture upon the semi-fluid state 
in iron and steel has been delivered by Professor Turner, of 
Birmingham University. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Maunchester.—The continued very unsatisfactory industrial con- 
dition throughout Lancashire precludes much probability of any 
present material improvement in the engineering trades of this 
district, From most quarters complaints are still current that com- 
paratively little new work is in prospect, and that, even where estab- 
lishments are now pretty fully employed, a period of slackness 
would appear to be approaching at no distant date. The situation 
in the machine tool-making trades varies, some firms on special 
lines being still fairly well off for work, but in the general run of 
tools they are, as a rule, quiet. The boiler-making trade remains 
all through depressed, and it is exceptional where works are not 
very short of orders, Builders of electrical cranes, who a little 
while back were pressed with orders, have now very little coming 
forward. The textile machinery trades in the Oldham district 
remain in the same state of depression reported of late, but the 
Bolton and Accrington firms are fairly off. 

Theironand steel market here continues depressed, and complaints 
are general as to the unsatisfactory condition of business. Un- 
questionably, buying in anything like quantity is exceptional, and 
the principal iron-using industries for the most part are indiffer- 
ently off for work. In comparatively small hand-to-mouth sort of 
transactions some iron trade representatives report, however, that 





patent, fitted with direct-current electric motors, three-phase 
motors and compressed-air motors. 


they are doing a fair business at low prices. Makers generally are 
holding with firmness to about recent quoted rates. It was thought 


that Lincolnshire makers, in view of the low price of Midd] 
brough, and the underquoting going on with Lincolnshire brands ; 
held in second hands, would, at their meeting on Friday, announ, 5, 
some reduction in their list basis rates. They, however, again decided 
to re-declare prices, notwithstanding that merchants are selle; 
in the open market at 6d. to 9d. under the official basis, Lancashire 
makers hold nominally to a basis price which is above what ther 
have to accept on actual sales. Derbyshire brands, as mentioned 
in my previous reports, have been gradually easing down, so that 
they are now coming into competition with other local makes som 
brands being quite 1s, per ton below what they were being quoted 
a few weeks back. Middlesbrough iron has shown some tendeney 
to stiffen, and there are believers in still higher prices, but whether 
any material advance is likely to be permanent may be regarded 
as a very se question. 

Iron trade representatives at the Manchester ’Change meet 
on Tuesday for the most part reported that business had lost, qjj 
life, and that only comparatively small transactions were possible 
even at low quotations, Consumers in the habit of placing 
orders for 500 tons were content to purchase 50, and generally the 
disposition was to cover only immediate actual requirements, the 
opinion in most quarters being that no advantage was to be gained 
by buying forward, but rather there was the possibility of lower 
prices later on being in the favour of buyers. Delivered Manchester 
Lancashire makers still quote nominally 53s, net. for No. 3 foundry’ 
but sales have had to be put through at about 52s, to 52s, gq’ 
The official list basis for Lincolnshire foundry remains 48s., with 
sellers in the open market at 47s. 3d. to 47s. 6 Derbyshire 
ranges from 52s, and 52s. 6d. to 53s, 6d. Forge qualities are 
nominally without quotable change ; there is, however, so little 
doing that prices are scarcely tested. Delivered Warrington 
47s, 2d. is the basis quotation for both Lancashire and Lincolnshire 
with Derbyshire brands to be bought about 47s. 6d. net. 7 

Middlesbrough iron has not been quoted quite so low as last 
week, and 50s. 7d. would represent about the minimum figure at 
which orders could be placed through merchants, with makers 
quoting, according to brand, from 50s. 10d. to 51s. 4d. net delivered 
by rail Manchester. Scotch iron remains without quotable altera. 
tion; a noticeable feature, however, is that although makers of 
Glengarnock quote slightly above Eglinton, this brand can be 
bought through second hands at under the price of Eglinton, At 
Manchester docks there are sellers of Glengarnock at 53s., with 
makers nominally quoting 53s. 6d., and Eglinton not obtainable 
under about 53s. 3d., and Gartsherrie averaging 56s. 3d. to 
56s. Od. net. 

American pig iron is gradually arriving, but in comparatively 
small quantities, both at Liverpool and the Manchester Ship Canai, 
and as nothing of any great weight is anticipated, sellers are not 
prepared to accept the low prices at which transactions were put 
through a few weeks back. Delivered Liverpool or Manchester 
docks, No, 3 foundry American is not now quoted under about 
49s. net. Sales of American iron which is suitable for taking the 
place of hematite—and this is what is known as the Hensley brand 

have been made for delivery Warrington at about 50s. net. 

The manufactured iron trade remains without material change, 
Where large works have to depend to any considerable extent upon 
shipments they remain in an unsatisfactory position as regards 
orders to keep forges anything like fully going. Smaller works 
which can dispose of their output in the home trade are fairly well 
off for business. The usual fortnightly meetings of the Associated 
Lancashire Bar Makers and of the hoop manufacturers were held 
in Manchester on Tuesday. Reports all through were to the 
effect that trade remained in a depressed condition ; it was, how- 
ever, decided to maintain prices at the present basis rates. For 
Lancashire bars the official quotations remain—£6 5s,, stations; 
and £6 6s, 3d., warehouse ; with hoops, £7 2s. 6d., random, to 
£7 7s. 6d. special cut lengths, delivered Manchester district, and 
2s. 6d. less for shipment. Yorkshire bars are still quoted £6 5s.; 
North Staffordshire bars, £6 5s. to £6 10s., delivered here, 
Prices remain extremely weak for sheets, which are to be bought 
from about £7 7s. 6d. to £7 10s., delivered in the district, any- 
thing above these figures being exceptional. 

If anything a tendency towards rather more firmness is notice- 
able in some sections of the steel trade. A moderate inquiry is 
reported for hematite, and rather more has been doing in actual 
business, which is giving a hardening tendency to prices. Quota- 
tions, according to brand, range from about 61s. up to 63s. There 
are, however, still sellers at under even the minimum quotation 
where anything like satisfactory orders could be put through. 
American billets have not so far again become a serious competi- 
tor on the market. German billets are being quoted about £4 2s, 
to £4 2s. 6d. for din. to about £4 3s, and £4 3s. 6d. for 2in, delivered 
in this district. For English-made billets quotations remain nomin- 
ally unchanged at £4 10s. to £4 12s, 6d., but practically little or 
no business is being put through at these figures. Common plates 
have hardened substantially from recent low quotations, and could 
scarcely be bought under about £6 2s, 6d., as compared with 
£5 17s. 6d. a couple of months back. Boiler plates are firm at the 
Association basis of £6 12s. 6d. with £6 10s, for plates outside 
boiler specifications. For bars prices are somewhat irregular, low 
quotations being reported for large rounds, which can be bought 
at £6 or under, with the smaller sections quoted about £6 5s. to 
£6 7s, 6d. delivered in this district. 

Mr. John Hodge, the general secretary of the British Steel 

Smelters’ Society, in his monthly report states that the steel 
smelting trade has been in a backward condition all the year, but 
whilst the condition of trade has not been good, prices have not 
materially gone down. This, of course, he adds, is due to many 
causes, such as the high cost of fuel and other raw materials. 
With regard to the tin-plate trade, this branch of the trade had 
not been in a particularly good condition any more than the 
steel trade, but wages had not suffered, although there was a 
great deal of trouble in coming to an arrangement for the current 
year. 
"At the invitation of Messrs. Hulse and Co. I have had an oppor- 
tunity of inspecting a number of special tools that are just now 
passing through their Ordsall works, Amongst these were a couple 
of lathes 18in. and 21in. centres respectively for gun work, a special 
feature of which is an exceptionally heavy and powerfully-geared 
headstock, specially designed for obtaining the best results from 
high-speed cutting steel. In addition, these lathes are also pro- 
vided with boring beds, that can be readily attached when 
required, so that they are really combined boring and turning 
machines, and at a later date it may be interesting to give more 
complete details of their special construction. A vertical turning 
and boring machine to admit up to 16ft. diameter was another 
massive and exceptionally powerful tool, embodying all the latest 
improvements, the feeds being positive, and capable of being 
changed whilst the machine is in motion, whilst a special feature 
is the introduction of a self-acting boring bar, running on a centre 
in the face plate in large bearings attached to the cross slide, and 
arranged for boring large diameters. The firm had also in hand 
several directly and electrical driven tools, including a couple 
of powerful lathes for shaft turning on Hulse’s well-known non- 
rotating screw principle, and which are to have an exceptionally 
powerful drive. They had also in hand one or two special planing 
machines, arranged to be driven from a self-contained motor 
geared to the countershaft and having a reversing arrangement by 
magnetic clutch. q 

At the meeting of the Manchester Association of Engineers last 
week reference was made to the death of Mr. James Walthew, 
and, on the motion of Mr. Thomas Ashbury, seconded by Mr. E. G. 
Constantine, a unanimous vote of condolence with Mr. 
Walthew’s family was . Mr. Walthew, it may be 
added, had been connected with the Association practically since 
its inception in 1856, and occupied the position of secretary until 
1874, when, owing to other responsibilities, he resigned. On his 
resignation he was presented with a gold watch and other testi- 
monials, and, although he was not a trained engineer, he was 





elected a member of the Association. In 1879 Mr. Walthew was 
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elected president, subsequently being appointed trustee, and 
eventually treasurer, to w ich position he was only re-elected at a 
recent meeting. : ; : : 

Most of the collieries running short time, and slow inquiry for 
all descriptions of fuel continues: the position very generally 
throughout the coal trade of this district ; and the unsatisfactory 
condition of the cotton trade, and also of the engineering and iron- 
making and manufacturing industries, generally afford but a 
discouraging outlook for the future. House-fire qualities still move 
off indifferently for, the time of the year, and the commoner sorts 
of round coal are in. limited request for iron-making, steam, and 
general manufacturing purposes, Quoted rates are unchanged, 
put where buyers are at all prepared to place contracts they 
expect to do so ata substantial reduction on current rates, For 
steam and forge coals the prices quoted at the pit mouth range 
from about 8s. for common’sorts up to 8s, 6d. and 8s. 9d. for better 
Of the best descriptions of engine fuel there is rather 


qualities. 2 
: scarcity owing to the present restricted output of slack, and 
prices are firm at from about 6s. 3d. up to 6s, 6d. and 6s, 9d. at the 


pit mouth, with medium sorts about 5s, 3d. to 5s. 6d. and 5s, 9d. 
The inferior sorts of slack, however, are plentiful, and with a good 
deal of surplus in some outside districts prices remain low. 
(Common Lancashire slack averages about 4s, 3d. up to 4s. 6d. and 
4s, 9d., but in the Derbyshire district there is slack offering at 
from 2s. 6d. to 3s. 6d. per ton at the pit mouth. 

For shipment there has been rather more inquiry, with prices 
about steady at late rates, common steam coals being quoted 
about 9s. to 9s, 3d., and better qualities 9s. 6d. to 9s, 9d, delivered 
ports on the Mersey or Manchester Ship Canal. 

Messrs. Crossley Brothers, of Manchester, have just started 
quite a new branch of industry at their well-known gas engine 
works, and during the past week I wasinvited to an inspection of 
an improved type of motor engine in connection with a new 
“Crossley” motor car that is to be made at their works. This 
engine, which is of 22 nominal horse-power, but actually developing 
nearly 30 brake horse-power, contains a number of novel features. 
The carburetter is of an entirely new design, and is so arranged 
that it enables the car to be run so slowly as to make a change of 
speed gear almost unnecessary, the motor having been run as 
slowly as eighty turns per minute. In this carburetter the regula- 
tion of the air to secure quiet running is obtained by patent 
automatic regulation, in which neither springs, water pressure, nor 
exhaust pressure is employed, the carburetter being regulated by 
the suction alone from the engine. In addition, the engine is also 
fitted with an improved cut-off valve, which enables the gas to be 
cut off at any part of the stroke, and a special automatic lubrication 
system, with ring lubrication to all the bearings throughout. More 
complete details, with illustrations of this motor, may probably be 
given in a future issue. 

Barvow.—The hematite pig iron trade has not regained its 
ordinary activity, and there is not a full demand for metal. More 
business is, however, being done than at the beginning of the 
year, but it is coming to hand more from local steel makers than 
from any other source. The general demand for hematite pig 
iron is indeed quiet, and will continue to be until there is more 
activity in shipbuilding and engineering, as these two depart- 
ments of trade are the greatest consumers of hematite. Makers 
have 19 furnaces in blast, compared with 33 in the corresponding 
week of last year. Makers are quoting 54s, for mixed Bessemer 
numbers net f.o.b. nominal, but actual business is being done at 
about 53s, Warrant iron is at 53s. net cash sellers, buyers 6d. 
less. Stocks of warrant iron have been increased during the week 
by 2955 tons, and now stand at 24,491 tons, while makers’ stocks 
remain at from 70,000 to 80,000 tons, * 

Only a small business is being done in hematite iron ore, and 
that is almost wholly confined to native qualities, which are 
quoted at 9s, at the mines. Spanish sorts cannot be delivered at 
prices to compete with local produce, 

Steelmakers are working their rail mills on full time, and they 
are fairly well off for orders, and are expecting further business 
later on in the season, as the inquiry is fairly well maintained, but 
they are not anxious to overload themselves with business at the 
low prices now ruling. Heavy sections for large parcels are at 
£1 15s, perton. The trade doing in light rails is small, and in 
tram sections irregular. Shipbuilding material is in rather better 
request, but makers are only able to employ their mills on the day 
shift. Brisker times are, however, expected. Plates are at 
£5 7s. 6d. per ton. Hoops and heavy and chilled castings repre- 
sent a fair trade, but there is not much doing in other branches. 

The coal and coke trades are quiet, and prices remain low. 
Coke is down at 18s. or 19s, delivered. Coal is at 13s. for steam 
qualities, 

There is very little life in the shipping trade at West Coast ports. 
During last week 8681 tons were exported—5250 tons of pig iron 
and 3431 tons of steel, as compared with 12,864 tons in the corre- 
sponding week of last year, being a decrease of 4183 tons. The 
total shipments this year to date have reached 36,291 tons, in con- 
trast with 55,297 tons in the corresponding period of last year, a 
decrease of 19,006 tons. Freights are very low. 





THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE coal trade of South Yorkshire is more satisfactory in regard 
to house fuel than in other classes, Heavy tonnages are being 
taken by metropolitan consumers, and values are well maintained. 
For best Silkstones the quotation remains at 13s, to 13s. 6d. per ton ; 
secondary sorts, Ils, to 11s. 6d.; Barnsley house, in which the 
largest business is done, fetches from 11s. 6d. to 12s. per ton for 
local sales, which is 6d. to 1s. more than is realised for coal intended 
for London. In secondary qualities of Barnsley house the rates 
are 10s. to 10s. 6d. per ton, in owners’ wagons at the pits. 

The steam coal trade is not quite so satisfactory as could be 
wished, either in respect of railway. contracts or shipping 
requirements. It is now known that several of the locomotive 
contracts which used to be placed in South and West Yorkshire 
have gone to Lancashire owing to price. There is less doing for 
export, and there are complaints of underselling, it being freely 
stated that supplies are available for Hull and Grimsby shipped at 
even less than the reduced contract price agreed upon. 

The call for gas coal is brisk, and there is a good demand for 
slack and smudge owing to the activity in the Lancashire cotton 
mills, Coking slack and smudge is in free request at 5s, 3d. to 
os. 6d. per ton in owners’ wagons at the collieries. Rather better 
signs are visible in the coke trade, but they must be much more 
perceptible before anything like a healthy condition prevails. 

The iron market continues in a depressed condition, the local 
foundries being but indifferently employed. Lincolnshire forge 
is now making 44s. 6d. per ton; llavaiachion foundry, 46s. ; 
Derbyshire forge, 45s. to 46s.; Derbyshire foundry, 48s. 6d. to 
19s, 6d. ; marked bars, £6 5s. ; Bessemer billets, £6 5s. to £6 10s.; 
Siemens billets, £7 5s. In cast iron pipes it is expected that some 
poas orders will be given out shortly for work in this neighbour- 
hood, 

No change is reported in the East End, where the military, 
marine, and railway material industries aresituated. Very little work 
is in hand, and the distress amongst the unemployed is consequently 
as great as ever. Inquiries made this week failed to obtain any 
information as to when improvement might be looked for. In 
armour the feeling is that the purchase of the Argentine battle- 
ships accounts in part for the withholding of further Admiralty 
orders for armour. In regard to railway material, some complaint 
is heard of foreigners having received orders for the Indian State Rail- 
ways. With low prices astrong consideration, the Germans and the 
Americans, it is urged, adopt the ‘‘dumping ” policy, delivering at 
less than ordinary rates in India, and recouping themselves in their 





gratifying condition. In spite of the unusually protracted holidays 
at the beginning of the year, there is still insufficient work to keep 
the staffs fully engaged, with little prospect of any better business 
being enjoyed for some time to come. 

Mr. John Shaw, of John Shaw, Limited, Yorkshire Wire Rope 
and Fencing Works, Sheffield, has returned from South Africa, 
where he has been visiting most of the principal places in the 
Transvaal and Orange River Colonies, as well as a large part of 
Rhodesia, Mr. Shaw is impressed very strongly with the necessity 
of British manufacturers adapting themselves to the require- 
ments of the country. The Americans and the Germans he 
found far readier to supply what the purchaser requires, and if 
our manufacturers do not show equal willingness, he says they are 
certain to see the trade pass out of their hands. Mr. Shaw does 
not think that we are getting a fair share of the work now to be 
had, but he puts the blame on the British manufacturers them- 
selves, He is very confident, once the present depression 

away and the railway development is set about vigorously, that 
Rhodesia will prove a fine opening for the British trader. 

Mr. James Duffield, J.P., Tallentire Hall, near Cockermouth, 
Cumberland, has resigned his position as director of Messrs. 
Cammell, Laird and Co., Limited, Cyclops Works, Sheffield. Mr. 
Duffield, who has been with the company since 1858, managed the 
Dronfield Steel Works for several years. When the price of steel 
rails fell below the point at which, owing to railway rates, they 
could be profitably made inland for export, the Dronfield business 
was transferred to Workington, Cumberland, where Mr. Duffield 
has been manager of the Derwent Iron and Steel Works of the 
company since their establishment on the Solway Coast. Mr. 
Duffield resigns that position as well, it being understood that he 
desires rest after his long service. His resignation has been 
accepted by his co-directors with great regret. Mr. Duffield, who 
rose from humble circumstances, is a fine example of what may be 
done in this country by great business ability, force of character, 
and hard work, He has been twice Mayor of Workington. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

BusINEss in the iron trade has improved this week, and the tone 
of the market has certainly become less pessimistic than it has 
been for some weeks past. A fair amount of buying is reported 
by those dealing in pig iron, both ordinary Cleveland and hematite, 
and there has likewise been a better demand for steel rails and 
plates. Thus the situation may be regarded as more favourable 
to producers, and it cannot be doubted that if the difficulty 
between Japan and Russia were settled there would soon be a 
substantial revival ; but as long as there is any fear of hostilities 
enterprise must be checked, for it will be impossible to say what 
other countries will be involved. In the event of war our large 
trade with Japan will become comparatively small, and it will be 
necessary to further reduce production, as it will be difficult to 
find other markets, and prices will drop still further. This being 
so, consumers are holding off where forward delivery is concerned, 
and the contracts generally entered into are for early execution. 
itis usual in January to find continental consumers and merchants 
ordering freely for spring delivery, but this year, in the midst of 
so much uncertainty, they do not see their way to commit them- 
selves more than a few weeks ahead. 

The best feature of the market is the improvement in the 
demand for new steamers in this district. Lloyd’s Register of 
British and Foreign Shipping shows that the shipbuilders of the 
Tees ports and the Hartlepools at the close of December had more 
work on their books than they had at the end of the previous year. 
Since then further good orders have been placed, especially on the 
Wear, and thus the outlook may be considered more encouraging 
for builders, and therefore for producers of plates, angles, and 
hematite pig iron. At some of the yards, where the men had been 
put on three-quarter time, a number of them are once again on full 


time. It is true that there are still many steamers laid up in our 
rivers—over 90 in the Tyne alone—but some owners who are hope- 


ful of better times before long are taking advantage of the very low 
prices which builders will accept—about £5 10s. per ton. They do 
not see how anything less can well rule. Among the orders given 
out may be mentioned the following :—Messrs, Robert Thompson 
and Sons, Sunderland, will build on Austrian account a 6000-ton 
light-draught cargo steamer; Messrs. Short Brothers, Sunderland, 
will build a 4000-ton cargo steamer for Messrs. D. B. Mail and Co., 
of Newcastle-on-Tyne ; Messrs, Osbourne, Graham and Co., Sun- 
derland, will supply a 3000-ton steamer to Messrs. Peter Rogier and 
Co., of Adrianople ; Messrs. 8. P. Austin and Sons, Sunderland, 
have secured orders for two steamers of 1700 tons each from Messrs. 
James Joicey and Co., coalowners, and one of 4000 tons for the 
Londonderry Collieries Company ; Messrs. W. Doxford and Sons, 
Sunderland, have booked another order for a 6100-ton deadweight 
turret-decked steamer. Messrs. Walter Runciman and Co., New- 
castle-on-Tyne, are inviting tenders for two 6200-ton light-draught 
cargo steamers, and Mr. James Knott, of Newcastle, is alsoasking for 
tenders for two or three steamers. Shipowners have apparently 
made up their minds that the time to buy has at last arrived, but 
none of them seem to want sailing vessels, and now there is only 
one building at North-East coast ports. 

Cleveland pig iron has certainly been in brisker request this 
week, and prices have moved upwards, Cleveland warrants during 
the latter part of last week fell to as low a price as 41s. 8d. cash, 
a lower figure than has been known this month, and Is. 04d. below 
the best quotation of the month; but this week the course of 
prices has been upwards, and 42s, 3d. cash was offered by buyers 
on Wednesday, a rise of 7d. since last Friday. If the market 
were not unsettled by the fear of war a larger rise than this would 
in all probability have been shown, but as it is consumers are not 
prepared to anticipate the future, even so near as the spring. 
Generally makers of Cleveland pig iron have raised their prices, 
and whereas at the end of last week they were selling No. 3 Cleve- 
land pig iron at 42s, their figure this week has been 42s. 6d. for 
early f.o.b. deliveries, and that has been realised. Some of the 
leading producers have not been prepared to sell under 43s., and 
others under 42s. 9d., but no one was pressing to sell. No. 4 
foundry was at 42s. 3d., grey forge at 42s., mottled at 41s. 9d., and 
white at 41s. 6d. One of the largest continental buyers of 
Cleveland pig iron—Herr Car] Elkan—was on ’Change at Middles- 
brough this week. 

The makers of hematite pig iron in this district speak more 
hopefully of business, and they are profiting, and will profit more, 
by the improvement in the shipbuilding industry. In_ this 
respect they are better off than their competitors on the West 
Coast, who do not depend so much on shipbuilding. Mixed 
numbers of East Coast hematite pig iron are sold at 50s. 9d. per 
ton, and 51s. is quoted by some makers, with 49s. 6d. for No. 4. 
Rubio ore is dear, though freights are low, and merchants will not 
sell below 15s, 3d. per ton c.i.f. Tees. 

The shipments of pig iron from the Cleveland district this month 
are satisfactory, being in excess of those of last month, and also of 
January, 1903, though in the latter period a good business was 
being done with America, whereas no iron is now being despatched 
to that quarter from the Tees. The quantity shipped this month 
to all destinations has been 67,092 tons, against 60,132 tons last 
month, and 62,567 tons in January, 1903, all to 27th. The 
quantity of Cleveland pig iron in Connal’s warrant stores on Wed- 
nesday was 103,737 tons, an increase this month of 3784 tons. 

The wages of Cleveland ironstone miners have been reduced 
3 per cent. The employers originally claimed 3-8 per cent. 
reduction on account of the fall of 2s. 6d. per ton in the realised 
price of Cleveland pig iron during last quarter. 

Thursday last week was the jubilee of the blowing in of the first 
furnace at Messrs. Bell Brothers, Clarence Ironworks, Middles- 





own protected home market. 
he cutlery, silver, and plating trades are by no means in a 





brough, that event occurring on January 21st, 1854, and they were 
thus among the first to commence the manufacture of pig iron on 


Teesside, and with ore from the main seam of Cleveland ironstone. 
Now they have twelve furnaces at Port Clarence, and their output 
of pig iron is about 325,000 tons per annum. 

n manufactured iron and steel business is more favourable for 
producers, and prices are firmer in most branches. The outlook, 
too, is less unsatisfactory, more particularly in the rail and plate- 
making departments. For heavy steel rails the quotation now is 
£4 12s. 6d. per ton net at works, and mills are fully occupied. 
Steel ship plates are at £5 7s. 6d.; iron ship plates, £6 2s. 6d.; 
steel ship angles, £4 17s. 6d.; iron ship angles, £5 17s. 6d.; common 
iron bars, £6 2s, 6d., all less 2} per cent. f.o.t. An extraordinary 
general meeting of the shareholders of the South Durham Steel and 
Iron Company, Limited, is shortly to be held at Stockton, to con- 
sider the question of the amalgamation of that concern with the 
Cargo Fleet Iron Company. A number of the preference share- 
holders of the South Durham Company strenuously object to agree 
to the change until they have fuller information, and their request 
for an extraordinary meeting has been complied with. Messrs. 
Warner and Co., Limited, North Ormesby, will pay an interim 
dividend to their ordinary shareholders at the rate of 8 per cent. 
per annum, 

The official statistics compiled for the Board of Conciliation and 
Arbitration for the Manufactured Iron Trade of the North of 
England show that for November-December the average net price 
realised for the manufactured iron delivered in that period was 
£6 3s. 10-75d. per ton, that being only 2d. per ton less than the 
average of September-October, and wages will not be changed at 
the mills and forges in the North of England for February and 
March ; indeed, there has actually been no change since March, 
1902. As compared with September-October, iron rails declined 
2s. 8d. per ton in value, angles 1s. 0}d., and bars about a half 
penny, but plates improved 54d. per ton. The following is the 
summary of the figures just issued :— 


Percentage Average net 
Description. Weight invoiced. of selling price 
total. per ton. 
tons, ewt. qr. Ib. £e da 

ES SP oe 178 9 3 1-65 .. .. 513 0-40 
Plates .. . « SG 442 8 28-66 .. .. 6 4 0-54 
Bars a Boe 5,823 18 0 14 53-67 .. .. 6 3 3-64 
yO Sa 1,738 10 0 10 WE...) 2. OO. Fe 


10,851 11 8 100-00 6 3 10-75 

The average realised price of manufactured iron in the North of 
England during 1903 is now ascertained to be £6 4s. 5-55d. per ton 
as compared with £6 4s. 5d. in 1902, £6 16s. 9d. in 1901, £7 19s. 
in 1900, £4 15s. 4d. in 1895—the lowest ever known—and 
£11 15s. 8d. in 1873—the highest ever reported. The deliveries 
last year reached only 73,204 tons against 78,893 tons in 1901, 
160,342 tons in 1899, 657,593 tons in 1883, and 608,894 tons in 1873. 

The engineering industry is fairly active, but to secure work 
such low prices have to be accepted that employers can hardly 
cover cost. Nevertheless the men do not seem disposed to agree 
to the reduction of wages of which the masters have given notice. 
At the meetings which they are holding to discuss the wages 
question, the men show themselves strongly against the employers’ 

roposal, more especially against any reduction in time rates. The 
bridge builders are fairly well off, as are also the wagon builders, 
The new bridge over the North-Eastern Railway in Haughton-road, 
Darlington, will be constructed by Messrs. Butler and Co., of 
Stanningley Ironworks, Leeds. The Darlington Wagon and 
Engineering Company has on hand an order for 200 40-ton 
wagons for South America. A report has been in circulation on 
Tyneside that there was to be an amalgamation between Palmer’s 
Shipbuilding and Iron Company, of Jarrow, and Messrs. Robert 
Stephenson and Co., locomotive engineers, Darlington and Hebburn, 
but it is contradicted. 

The coal trade is quieter than it has been for a long time, 
operations being irregular at nearly all the collieries except those 
raising gas coal, and prices are accordingly weak—they are fully 
2s, per ton below those ruling in the first month of last year. 
Best steam coals can now be got at 9s. 3d., and smalls at 3s. 9d. 
f.o.b. Best gas coals are at 8s. 9d. per ton f.o.b., with 8s. 6d. for 
seconds, Coke is no worse in value ; indeed, it is rather better if 
anything, as production has been reduced more heavily than the 
consumption, a large number of the ovens—fully one-third at some 
of the collieries—having been put out. Not less than 13s. 6d. per 
ton will now be accepted for medium qualities, delivered at 
Middlesbrough furnaces ; but 13s. 9d. is the general quotations, 
and best foundry coke is at 15s. 3d. f.o.b. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE outlook in the pig iron trade has not materially brightened 
since last report. Consumers are content with small supplies of 
iron, and, so far as can be ascertained, existing contracts are not 
likely to call for much, if any, beyond the current deliveries. It 
is now a matter of discussion whether the ironmasters will long go 
on making iron at the present rate and adding to stocks. The 
recent annual statistics showed that they had increased their 
private holdings to a large extent during the past year. Some 
authorities are of opinion that the time is approaching when it 
will no longer pay the ironmasters to carry these stocks. 
The alternative presented to them is to sell in the warrant market 
to dealers and get a proportion of the iron transferred to the public 
stores, which are at present depleted to an almost unprecedented 
extent, the whole stock there consisting of little over 9000 tons. 
No doubt the warrant business has in the past been liable to abuse, 
but it is believed by not a few that the present stock might be 
multiplied several times over with advantage to those concerned, 
and without reducing prices below what the conditions of business 
should justify. 

The Glasgow warrant market has been quiet, with practically no 
business in either Scotch or Cumberland warrants, the prices 
of which are quite nominal. Quantities of Cleveland warrants 
changed hands at rates showing an improvement on those current 
last week. Some recent bear operations are understood to have 
necessitated buying to meet obligations, and as sellers were few, 
the prices in the early part of the week had an upward tendency. 
Sales of Cleveland took place for cash at 41s. 84d. to 42s, 2d. for 
periods up to twenty-four days, 42s, 2d. to 42s. 34d., and from 
41s. lld. to 42s. 44d. one month. 

There is a moderate demand for Scotch hematite pig iron, 
which is quoted by merchants 55s. 6d. per ton for delivery in rail- 
way trucks at the West of Scotland steel works. 

Prices of Scotch makers’ pig iron do not show much alteration 
since last week. 

The shipments of pig iron from Scottish ports in the.past week 
were 5325 tons, against 5220 in the same week last year. The 
total shipments since the beginning of the year are 20,787 tons, 
compared with 26,761 in the corresponding period of 1903, There 
is thus, so far, a decrease in the Scotch shipments of 5974 tons. 

The arrivals of Middlesbrough pig iron at Grangemouth in the 
past week reached 10,444 tons, an increase of 2936 over those of 
the same week of 1903. The aggregate imports of this class of 
iron since Ist January are 33,260 tons, or 7287 tons more than in 
the same time last year. 

The destinations of last week’s exports of Scotch pig iron were 
as follows:—United States and Canada, 25 tons each; South 
America, 270; India, 310; Australia, 330; France, 85; Italy, 
470; Germany, 40; Holland, 35 ; Spain and Portugal, 235; China 
and Japan, 180; other countries, 185; total, 2190 against 2884 
tons in the same week last year. The coastwise shipments were 
3135 tons in the past compared with 2336 in the corresponding 
week, 

Advices from the United States are to the effect that on present 
conditions there is not likely to be any pig iron sent to this 





country, but that it-is not unlikely that some partially manu- 
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factured material may be shipped to this side if the requirements 
of users should so determine. 

The finished iron and steel departments have fair employment 
as a whole, but in not a few individual instances additional orders 
are wanted. There are inquiries in the market, but they do not 
seem to be so numerous or important as to inspire much confidence 
in the immediate future of these important branches. 

In the shipbuilding yards of the Glasgow district work is 
becoming so scarce as to be a cause of no little anxiety both to 
employers and workmen. One or two yards are doing nothing 
whatever, while most of them present a sad array of bare poles. 
Many workmen are idle, and the local authorities have been 
devising measures for the assistance of the destitute. 

A good business is now being done in the coal trade. Theaggre- 
gate shipments of coal from Scottish ports in the past week 
amounted to 201,126 tons, compared with 186,656 in the preceding 
week, and 224,475 tons in the corresponding week of last year. At 
Glasgow and some other ports the activity has been very marked 
in the loading of vessels. 

There has been a good steady demand for house coal for home 
use, and manufacturing qualities are in fair request. Supplies are 
ample, and prices are generally without material change. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE fine steamer Knight Bachelor left Cardiff at the close of 
last week with one of the largest cargoes of steel rails ever shipped 
to India. The cargo was composed of 6200 tons, and in addition 
the steamer carried 1200 tons steam coal for Bombay. This big 
shipment has brought another fact to the front—that the Welsh 
steel works are now in a position to meet demands which a few 
years ago would have had to be sorted out to various works. Last 
week, for example, the output of rails at the Goat Mills, Dowlais, 
was 4000 tons. A quantity of these were for home railways—for 
London and South-Western a fine rail of 901b. per yard, and for 
the Great Western 9741ib. per yard. It is an article of belief 
amongst the Dowlais agents that this mili, which was considered to 
do extraordinary work when it turned out 3000 tons per week, 
would soon raise this record to 5000. Four new Babcock boilers 
are stated to be on the way, which will ensure an unbroken supply 
of steam. 

American and German opposition notwithstanding, the Welsh 
ironmasters are making a good fight. At the beginning of the 
week Ebbw Vale received over 7000 tons of Spanish ore, and 650 
tons pig iron from Bilbao came into Newport this week. I note 
that another cargo of steel bars has come into Swansea—750 tons, 
brought by the Micmac ; and it was stated in Llanelly this week 
that a large steamer with American bars is due at that port. 

Steel blooms and bars continue to arrive at Newport, Mon., from 
Rotterdam and Antwerp, and this week the gratifying news came 
to this port from the Midlands that the portion remaining of 
Lysaght’s works at Wolverhampton was to be transferred forth- 
with, and, when complete, Newport would have the largest sheet 
mill in the world under one roof. 

An extraordinary statement from America by wire was discussed 
in iron and steel and tin-plate circles on Tuesday. It was to the 
effect that the American Steel Trust had agreed to export no tin- 
plate, and the tin-plate mills have agreed to take American instead 
of German billets and bars. It is added that the Welsh co-opera- 
tion has been forced by American workmen consenting to accept 
wages lower by one-fourth on goods to be dumped abroad, thus 
underselling the Welsh producers, who have now averted the com- 
petition by the above arrangement. The opinion of leading 
authorities in all parts of my district is that there is no truth in 
the report. It is authoritatively stated that no such agreement 
has been made, or even suggested, by the only manufacturers’ 
organisation in the Welsh tin-plate trade—the Manufacturers’ 
Association. In the Bessemer districts it is regarded as an 
** American hit.” In Monmouthshire one of the largest makers 
says it is a canard, another ‘“‘simply bluff.” At the largest 
establishment in Llanelly it is considered utterly untrue. On 
’Change, Swansea, ‘‘ quite discredited.” In Cardiff circles held 
to be without foundation, but possibly a foreshadowing of what 
may come to pass. A shrewd critic of American methods suggests 
that the American effort will be to verify this ‘‘ anticipatory 
rumour,” if possible. 

Another matter keenly discussed on ‘Change this week in 
Cardiff is Professor Boyd Dawkin’s letter on Welsh steam coal, and 
his recommendation that, considering its limited extent, the 
Government should secure the remainder, subject to arbitration. 
This is scarcely worth the scientific reputation of the Professor. 
As stated many times in this column, there is an ample supply 
of the best steam coal in Wales at present output for a century, 
and when that is becoming scarce the anthracite, extending right 
through a great slice of Glamorgan, then through Carmarthen- 
shire, into Pembrokeshire, and under the sea at St. Bride’s Bay, 
will be a source almost as limitless as the great over-covering of car- 
boniferous limestone. As pointed out by an influential member, 
the Professor takes no note of oil fuel. This item is at present 
regarded very ominously by the shrewdest coalowners, who see the 
possibility of coal becoming of less consideration for steamers. 

Lord Peel’s retirement as independent chairman is commented 
upon with regret. 

Coal shipments at Cardiff last week were large. The outlook of 
general trade is not regarded as favourable, and but for the war 
scare, there is little doubt prices would have dropped ; as it 
is this week best could be had at 3d. less than last. Small 
steam are reported as falling, and the best obtainable at 7s. 3d.; 
even good seconds as low as 6s.; house coals are steady. Mon- 
mouthshire in better demand. Closing prices this week Cardiff 
are :—Best large steam, 14s, 3d. to 14s. 9d.; seconds, 13s. 6d. to 
l4s.; drys, 13s. 9d. to 14s.; best smalls from 7s. 3d.; other kinds 
ranging from 5s. 9d. to 6s. 9d.; inferior from 5s. 3d.; Monmouth- 
shire best from 12s. 9d.; other kinds from 11s. 3d. to 12s. 9d.; 
house coal, best, 16s. 6d. to 17s. 6d.; other sorts from 10s. 6d.; No. 
3 Rhondda, 14s. 9d. to 15s.; brush from 12s.; small, 9s. 9d.; No. 2 
from 1ls.; coke, 17s. to 23s. Pitwood weak, from 15s. 9d., some 
sold 14s. 9d. 

At Swansea coal export small, only 32,000 tons last week, and 
patent fuel limited. This week steam coal easier, and anthra- 
cite dull. Prices:—Steam from 14s. 3d.; No. 3 Rhondda, 15s.; 
No, 2, 11s.; anthracite malting, 17s. 6d. to 20s.; large, 9s. 6d. to 
lls. A better demand for patent fuel later, and large cargoes 
going off to Valencia, &c. Large number of colliers out in 
the West, aud Merthyr Grayola temporarily stopped. Guerets 
re-started. 

On ’Change, Swansea, this week prices of iron and steel were sub- 
stantially retained, and even the rumours of foreign bars failed to 
weaken the home trade. Giasgow pig iron warrants were quoted 
at 49s. 9d. cash ; Middlesbrough No. 3, 42s. 2d.; hematite mixed 
numbers 52s. 9d.; Welsh bars, from £6; Bessemer tin bars, from 
£4 5s.; Siemens, from £4 7s. 6d.; steel rails, heavy sections, £4 10s. 
to £4 15s.; light, £5 10s, to £5 15s.; steel sheets, 47 15s. to £8 ; iron 
sheets, £8 to £8 2s. 6d. 

In tin-plates a good deal is being sent from works, but owing to 
the storms export has been affected. Stocks are up to 131,539 
boxes, Quotations are held firmly: Bessemer, 11s. 9d. to 12s. ; 
Siemens, 12s, to 12s. 3d.; Canadas, half bright, £8 per ton ; finished 
black plate, £8 17s. 6d. to £9; block tin, £126 10s.; spelter, 
£21 7s. 6d. ; lead, £11 17s. 6d.; copper, £55 17s. 6d.; iron ore, 
l4s. to 14s. 3d. 

In the Swansea Valley, and at the Bessemer works on the hills, 
there is an observable damping down, or lessened power at 

furnaces. Three furnaces were smelting at Baldwin’s, Landore, 
last week ; lessened furnaces at Cwmfelin, Duffryn, Upper Forest, 





and Pontardawe. Steel trade is not healthy, and further reduction 
of smelting power likely. 

Nickel, copper, and tube works active. 

Officials from the chief ports are in London interested in 
opposition to the new dock regulations, which are based upon the 
scheduled accidents at the various docks.  Life-saving in the 
Bristol Channel by suggested appliances was enforced by the 
said at the first hearing. Shipping trade at Llanelly is very 
FISK, 

Taff Vale dividend is 3? for past half-year, equivalent to 93, as 
originai stock £5000 placed to reserve, and £9291 carried forward. 
Stock has hardened this week. 

Further encouragement to the spirited undertaking at the Bute 
docks has been given by the published statistics of the year’s trade, 
showing export and import of 73,000 tons above the returns of the 
seme year. It is quite expected that the spring will 

ring forth a crop of light railways. The Lampeter and Aberayron 
scheme is now on foot, and a hearing this week at Lampeter 
elicited a favourable opinion from the Commissioner that the line 
was much needed. The Llandilo light railway is another of the 
suggested lines, and this week at Llansawel was influentially 
supported, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

NOTEWORTHY changes cannot be reported from any department 
of the iron industry, but the tone all round was tolerably stiff, and 
demand has been pretty regular, though not brisk. 

The position of the iron industry in Silesia has been moderately 
strong during the week ; pig iron generally is quiet, and the inquiry 
for finished iron has been rather slack. The combined Upper 
Silesian rolling mills quote M, 125 p.t. to M. 130 p.t. for bars in 
mild steel, while hoops realise M. 130 p.t. to M. 135 p.t. Girders 
are in quiet demand, and the plate trade is still without improve- 
ment, whereas a good business was done in rails, 

From Rheinland-Westphalia similar accounts are given, the iron 
market being still somewhat depressed. Pig iron is languid, and 
the demand for scrap iron has been slowly decreasing of late. 
Semi-finished steel meets with very limited request, and the 
rolling mills are doing but a poor business genera!ly. Also in wire 
an unsatisfactory sort of trade is done. The semi-finished stee! 
convention has authorised the office for sales in Diisseldorf to 
grant export bounties up to M. 15 p.t. for semi-finished steel 
exported within the present quarter. This maximum bounty has 
hitherto been granted for sheets only, and solely during the last 
quarter in 1903 ; the highest bounty generally paid was M. 10 p.t. 
+ sacar oe a union of dealers in girders, a preparatory conference 
was held in Frankfort on the 4th and 5th inst. The Rhenish- 
Westphalian Dealers’ Union comprises Rheinland Westphalia, 
and Nassau, while the North-West and Central German Convention 
would embrace Saxony, Hanover, Schleswig-Holstein, and Hessen. 
About 15 firms belong to the former and 20 firms to the last named 
union, 

In accordance with the price of M. 102°50 p.t. free Burbach, 
fixed by the Girder Convention for the large dealers, the members 
of the above-mentioned union are bound to sell U and I iron not 
below M. 104 p.t. for orders of at least 100 tons, and for small lots 
higher prices have to be quoted. Besides, a rebate of 0-50 on the 
price of M. 104 p.t. has been granted by the North-West and 
Central German Union to some specially appointed dealers, under 
condition that they do not sell at prices co those fixed by the 
syndicate, 

According to the Frankfurter Zeitung the negotiations that took 
place on the 19th inst. concerning the forming of the steel conven- 
tion have again led to no definite result, but have rather brought 
about a division among the steel works, some—the girder and semi- 
finished steelworks—having been won for the convention, while 
others—the rail works and the shops producing railway rolling 
stock—still remain ‘‘outsiders.” Sixteen works, on the whole, 
have agreed to join, viz., the Aachener Hiitten-Verein, Deutscher 
Kaiser, Gutehoffnungshiitte, Hérder Verein, Iron and Steel 
Works, Hiisch, Rheinische Stalhwerke, Union-Dortmund, and of 
the Luxemburg-Lorraine Works, the Burbacher Hiitte, Réchling’s 
Iron and Steel Works, Rombacher Works, Gebriider Stumm, de 
Wendel, the German-Luxemburg Mining and Blast-furnace Works, 
Diidelinger Ironworks, and Maximilianshiitte; also the Peine 
Rolling Mills joined the convention. The works not inclined to 
join are: — Bochumer Verein, Georgs-Marienhiitte, Anmetz- 
Friede, Dillingen Works, Hasper Westphalian Steel Works, and 
the Upper-Silesian group. The plan of action resolved upon by 
the works about to join would be to unite, at a meeting fixed for 
the 5th of February, all the semi-finished steel and girder mills 
against the outstanding works, and, by means of a clever policy in 
prices, cause them to join in the end. It may be added that the 
outstanding works are chiefly those whose articles of production are 
well known and highly appreciated both at home and abroad. 

On the 20th inst., the Prussian State Railway Administration 
granted an order for 615 locomotives, partly of the heaviest type, 
to the North German Union, the total costs being 35 million marks. 
The 20 locomotives that had been given to the Saxon machine 
shops—Hartmann—are not included in this order. At the same 
time, contracts for railway carriages, worth 20 million marks, have 
been granted by the State Railway Administration. 

Rumours are afloat that the plan of building a blast furnace 
works in Hamburg, which had already been contemplated when 
the iron trade was in its most healthy and brilliant state, has again 
been taken into consideration. There is talk of two blast furnaces, 
for which the Senate of Hamburg is said to have already selected a 
place at Finkenwerder, near Hamburg. 

Though demand for house coal is just a trifle less animated than 
a week or twoago, owing to milder weather, there is still a regular 
business done on the Silesian market. Also in coke a satisfactory 
trade is done. 

Good accounts continue to come in from the coal districts in 
Rheinland-Westphalia, inquiry and consumption remaining brisk. 
Coke, on the other hand, has been a little less active of late. 

Crude iron is in very quiet and decreasing demand in Austria- 
Hungary, but in some sorts of finished iron a little more was done 
than previously ; girders, for instance, met with a moderately good 
request last week. In the machine industry little is done, while 
the locomotive and wagon shops are well supplied with work, the 
railway administration having placed contracts for 338 railway 
carriages, worth 1,750,000 crowns, with the wagon factories in 
Sanokgraz, Simmering, Konigsfeld, Nesselsdorf, Standing, and 
Schmichow. The Railway Minister has further ordered three 
express locomotives, thirteen goods train locomotives, and four small 
locomotives ; the total value of the above contract, which is divided 
between the locomotive shops in Floridsdorf, Wiener-Neustadt, 
Linz, Prag, and Schmichow, is 1,426,000 crowns. 

The death of Mr. Philip Nicholson, the founder and general 
manager of Nicholson’s machine shops, is reported from Pest. 

Engine fuel and most sorts of house coal are in tolerably good 
call in Austria-Hungary. Prices, too, are fairly stiff. 

The condition of the Belgian iron industry is unsatisfactory, 
especially as regards quotations, the works granting concessions 
willingly and largely. 

Coal is in good call in Belgium, though demand is less strong 
than at this time last year. French coal owners have been offering 
coal on the Belgian market as 2f. p.t. less than the inland pits 
quote, and some heavy sales are reported to have been effected. 

A quiet sort of business was done on the French iron market last 
week. In the North the trade in iron and steel has slightly 
increased, especially the foundries are reported to be well employed. 
In the Midi a want of fresh work is complained of. 

An abatement in the demand for coal was felt on the French 
market last week, the pits granting concessions up to If. p.t. 
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AMERICAN NOTES. 


(From our own Correspondent.) 
: New York, January 13th 

THERE is a downward tendency, which is manifest in all dire 
tions, excepting in steel rails, and railroad builders who would tik, 
to place orders at this time are holding up business in th 7 
that something will happen to turn prices in their favour, 

Nearly all kinds of material continue to be bought in sma)l lots 
Producers of Northern and Southern iron recognise that it will he 
no easy task to maintain the market in their favour during th, 
coming year. Consumers confidently expect a still lower range of 
values, growing out of possibly cheaper coke and coal, cheaper ore 
and lower-priced labour. They are probably expecting more out 
of these conditions than will be realised. ; 

Those who are cultivating the export trade are securi ng a fai 

- a fair 
amount of business, but the results so far have not been entirely 
satisfactory. Offers have been made from abroad for steel at a 
tain prices, but American makers feel they have some work yet to 
do in reducing cost of production before they can handle fore " 
trade as freely as they would like. Ocean freights still stand in the 
way, but concessions are likely to be obtained. 

Comparatively few orders have been placed during the past 
week for large blocks of iron and steel. Upwards of 50,000 tons of 
billets and wire rods have been contracted te at concessions which 
do not affect the standard prices, as the material is practically sold 
upon a sliding basis. An important feature in the steel industry 
during the present week has been the purchase of large lots ¢f 
= bars by Welsh manufacturers. The prices were exceedingly 
iow. 

There is considerable irregularity in quotations East and West 
which accounts for the halting policy. The best advices received 
from Western sources to-day justify the opinion that dealings wil] 
be maintained with a view of providing for near-by necessities 
A larger amount of business path « be done if manufacturers were 
willing to take contracts for delivery next summer at present 
quotations, They do not do so because there are too many 
——" to be taken into account between now and next 
April. 

The entire situation has a number of features indicating weak. 
ness ; but it must be remembered that there is a host of big enter. 
prises now held back which, if pushed, would create an extra- 
ordinary demand for steel products. What the outcome will be it 
is impossible to predict. A leading authority states that Bessemer 
pig iron production has been reduced 65 per cent., but this condi- 
tion will, perhaps, not continue. 

The larger railway systems since January Ist have been putting 
out statements which in the main show quite a healthy condition 
as to traffic and gross and net earnings. These reports are having 
a favourable influence upon the trade in general. The fact 
remains, however, that there is a surplus of producing capacity in 
iron and steel which can hardiy be absorbed this year, no matter 
to what degree demands may expand. Different authorities 
entertain quite divergent views upon this problem. There are 
those who are confident that the year 1904 will be in all 
respects a more profitable year than the past. About the only 
safe thing to say is that there are enough projected enterprises 
which, if prosecuted, would make this faith safe. 

The views of the optimists would be realised if all the work pro. 
jected on paper were pushed through, 

The demand for machinery is still quite heavy, but the highest 
authorities do not think that the coming year will see as much 
machinery made as last year. 

This also is a matter of opinion, and the same conclusion can be 
justly drawn as to machinery as has been drawn with reference to 
steel. In other words, if the talked-of work is prosecuted, the 
machinery makers will have no capacity to spare. Everything 
depends upon what will be done in the way of enlargements of 
machinery capacity. 

At the present time nearly all the machinery makers are working 
full time. Some railroad companies are establishing their own 
plants, in order to have the matter of machinery supply under 
their own control. 

There is a healthy business in copper, accompanied by a slight 
advance. Lead has also slightly advanced, val spelter is quiet. 
Pig tin is fluctuating under outside influences, but buyers are 
disposed to purchase for forward requirements. 


© hope 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market for prompt shipment is.firm. House coal 
unaltered. The quantity of coal shipped for week ending 23rd 
inst. was 89,319 tons—foreign, 69,528 tons; coastwise 19,791 
tons. Imports for week ending 26th inst. :—Iron ore, 18,919 tons; 
pig iron, 650 tons ; steel bars, &c., 5664 tons; scrap, 374 tons; 
loam, 300 tons ; pitwood, 9945 loads. 

Coal :—Best steam, 12s. 6d. to 12s. 9d.; seconds, Ils. 6d.; 
house coal, best, 15s.; dock screenings, 7s.; colliery small, 
6s. 6d. to 6s. 9d. Pig iron :—Scotch warrants, 49s. 9d. ; hematite 
warrants, 53s.3d.; Middlesbrough, No. 3, 42s. oe Iron ore :— 
Rubio, 14s. 3d. to 14s. 6d.; Tafna, 15s. Steel :—Rails, heavy 
sections, £4 10s. to £4 15s.; light sections, £5 10s. to £5 12s. 64.; 
Bessemer steel tin-plate bars, £4 5s. ; Siemens steel tin-plate bars, 
£4 7s, 6d. Tin-plates:—Bessemer steel, coke, 11s, 9d. to 12s, 
Siemens, coke finish, 12s, to 12s. 3d. Pitwood, 16s. to lbs. 6d. 
ex ship. London Exchange telegrams:—Copper, £55 10s, to 
£55 15s.; Straits tin, £126 10s. to £127. Freights easier. 











WE learn that Messrs. Mechan and Sons, of Scotstoun, Glasgow, 
has been converted into a limited liability company. 

Tue London Electrical Fittings Company, Limited, of Roberts 
Works, Hampstead-road, N.W., has just opened for the convenience 
of the trade a showroom at 7A, Soho-square, W. 

Mr. ALFRED DE GLEHN has been made a Chevalier of the Legion 
of Honour by the French Government in recognition of the improve- 
ments introduced by him in locomotive construction, 

TEMPLAR AND RANOE, Limited, engineers, inform us that they 
have decided to renew their engagement with Mr. F. W. Cart- 
wright, who will now be their London representative. 

James T. DONALD AND Co., Limited, inform us that they have 
been appointed selling agents for the whole of the manufactures of 
Messrs. the Motherwell Iron and Steel Company, Limited, Mother- 
well, 

Mr. Henry Situ, engineer, of Basingstoke, has opened new 
showrooms, workshops, and oftices at Ruscombe, Twyford, Berks, 
for the manufacture, sale, and repairs of agricultural implements, 
steam engines, and other machinery. 

WE are informed that Mr. E. Rotter, A.M.I.C.E., 47, Victoria- 
street, Westminster, and Pearl-buildings, Portsmouth, has taken 
into partnership Mr. T, Harison Jones, and that the firm wili in 
future be known as ‘‘ Rotter and Jones.” 

Moses EApoN AND Sons, Limited, inform us that they have 
acquired the old-established saw-repairing business lately carried 
on by Mr. John Wilkinson, 204, Bethnal Green-road, London, N.E., 
and have removed their London offices from 5 and 6, Bishgpsgate- 
street Without, to that address. 








Bapcock AND WiLcox, Lim1rED.—The annual smoking concert 
given by Mr. Slater, of this firm, took place on the 19th inst., at 
the Holborn Restaurant, the company present numbering about 
800, including representatives of most of the leading electric 
generating stations in London, 
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E JOURN ae Dust erro ig INCANDESCENT Gas Burners, T. | 1236. Topacco Pipgs, J. E. Livesey, London. 1328. Lamp Brackets for Cycizs, F. W. Griffith 
NT AL. Thorp, Whitefield, Lancs. 1237. AppLIANces for Use in the Hoes of Putrina Manchester. 

THE PAT 1147. FiLe for Carns, E. H. Judd, Glasgow. GreEENs of Go_r Coursgs, J. R. Brown, Glasgow. 1329. APPLYING RupperR Soies to SHoxs, T. Carey, 

lensed from “ The Illustrated Oficial Jaurnal 1148. Compasses, A. W. Dargue, J. Underwood and F. | 1238. ApvertTisinc Device, P. H. Hecker, Cologne, Cardiff. 
Com of Patents.” L. Dargue, Halifax. Germany. 1330. Fasteners for Woop Pavine, W. Bayliss, 

114%. Box for Overseatina Stream, E. Piclock, | 1239, Fetimes, P. Uhlig and C. Schubert, Dresden, Wolverhampton. 

Application for Letters Patent. Berlin. Germany. 1331. Printinc Type Case Cup, H. B. Sanders and J. 





When inventions have been ‘‘ communicated ” the 
pame and address of the communicating party are 
printed in italics. 

15th January, 1904. 

068, GASEOUS CoMPRESSION TURBINE, M. K. D. and M. 
q Roberts, Nottingham. a, 

39, Ray Batu, Drake and Gorham, Limited, B. M. 
Wirake and J. M. Gorham. London. 
1070, SASH BALANCES, J. E. Fairweather and J. Ridley, 

70, SAS 

London. 


1071. GARDEN SHEARS, C. P. Davis, London. 
71. 


Fives, 8. Chiger, London. 


74 2APER 
job Paces of Boots and SxHors, M. L. Rollier, 
jon. 
Wr, MANUFACTURE of Merat Cuatns, E. Lelong, 
London. 


1075. NUMBER Piates for Motor Cars, E. G. Parton, 

75. } 

mdon. “ mn Bax 

am INTERNAL EXPLosioN Rotary ENGIngs, F, A. Ellis 
and D. Honeywood, London. 

1077. BorrLE - FILLING Apparatus, C, Sellenscheidt, 

ndon. 

ne AUTOMATIC EvcectricaL Swircnes, C. H. Offord 
and T. H. Marsh, London. 
1079. MusicaL STRINGED INSTRUMENTS, W. E. Wood, 
r pdon. , 
wn ComPressina Ho.Low Boptks of Merat, H. Kohl, 
London. 

1081. TELEPHONE for PaRTIALLY Dear Persons, C. 
Nathan and J. J. L. Newland, London. 

082, Macuines for BrusHina Knitrep Goops, 8. J. 
and 8. A. Pegg, and T. H, Fitchett, London. 

1083, Sarery GUARD for PRINTING Presses, F. Hiiusgen, 
London. ase ty 

1084. ExvELoPE, C. J. Rabey.—(£. W. Hanscom, Trans- 
raul.) 

1085. Boors and Suogs, J. E. Chater, London. 

1086, AUTOMATIC SPRINKLERS for FIRE-EXTINGUISHING, 
T. W. Barber, London. 

1087. PAPER - PEEDING 


Device for TyYPEWRITING 


Macurves, A. A. Hill, London. 
1088. Ou. Burvers, W. J. Christison and W. E. Jones, 
London. 


1089. BorrLe Stopper, F. J. R. Baiden and F. W. Balls, 
ondon. 

me ILLUMINATING TRANSPARENT Pictures, O. Feld- 
mann.—( I’. Faber, Germany.) 

1001. Manuractore of Frxinc Bricks, C. R. Catchpool, 
London. 

1092. TursINE Motors, R. C. N. Palairet, L. C. Barker, 
and H. H. Palairet, London. 

1093. Stoprers for Borries, G. FoltzandG. Lamoureux, 
London. 

1094. Boretns for Looms, C. Marcotte, London. 

1095. ConTROLLING RaiLway Switcues, A. Neelemans, 
London. 

1006, Suips’ Ruppers, T. T. Hughes, London. 

1007. RecurERATION of ALumiINA, C. Ratner, London. 

1098. Rounpasouts with Supmarine Vesse.s, H. 
Pfeiffer, London. 

1009. PoonoGraPH Recorp Boxes, G. T. Temple and 
J. McRea, London. 

1100. Dress Guarps for VeHicLeE Wueexs, J. K. M. 
Inglefield, London. 

1101. Toois for WorkKING Meta and Woop, O. Asche, 
London. 

1102, Drivinc Gear for Roap Venicixs, J. Heim, 
London. 

1108. Construction of Firreproor FLoors, M. Fawcett, 
London. 


11044, Forminc U-sHapep Buckets, M. Kaufhold, 
London. 
110. Swe.ts for ArtitLery, E. von Rcichenau, 
London. 
1106. ILtuminaTinG Apparatus, G. B. Francis, 
London 


London. 

1108, TEMPORARY 
London. 

110%. Cash ReoisteRInGc APPLIANCES, Société des 
Appareils de Controle et de —— Auto- 
matique, J. Frydmane, and L. Chambon, London. 

1110. CaLcULATING MACuINEs, Société des Appareils de 
Controle et de Comptabilite Automatique, J. Fryd- 
mane, and L. Chambon, London. 

IIL CavcuLatinec Apparatus, J. Frydmane and L. 
Chambon, London. 

1112, Apparatus for Fittine Casks, A. B. von Echt, 
London, 

1118. Dry Lure Gas Purtrier Covers, 8, Cutler, jun., 
London. 

1ll4. INTERNAL CompBusTiON Enarngs, C. S. Forbes, 
London. 

1115, Instruments for Mititary Sketrcuinc, C. B. 
Simonds, London. 

1116. Means for Ratsinc Gas Giopzs, A. J. Walker, 
Leith, N.B, 

1117, Dentures, A. F. Hughes, Huddersfield. 

1118, Wasuine Tuns, W. W. Clarke, Perth, N.B. 

1119. Levetcina Implement, H, Shorney, Weston- 
super: Mare, 


Brnpers and Fires, J. Walker, 


16th January, 1904. 


1120. Fastener for Luccacr Lapets, W. G. Drake, 
London. 

1121, Bakinc Ovens, A. Dorper, Barmen, Germany. 

1122, Srop VaLvgs or Taps, A. W. Death, Leicester. 

1123, Pi.Low Stinc and Bep Tas.e, T. H. Roberts, 
Portishead, Somerset. 

1124. The ‘‘ ScreEN " Box, C. Georgiades, London. 

1125. Means of Fitinc Music Manuscript, J. Kynoch, 
London. 

1126. Hicu-rrequency E.ecrric Macuinges, G. B. 
Batten, London. 

1127, SMokinG Pier, A. Jones, Manchester. 

1128, ELecrrie Licut Frirrines, Veritys, Limited, and 
P. G. Ebbutt, Birmingham. 

1129. Numper PLates of Motor Cyciss, T. W. Rogers, 


Peterborough. 

1130. RELEASING BANDs of WEBBING, W. W. Twigg, 
Birmingham. 

1131, PNeumatic WHEEL TirEsof Cyc.Es, W. A. Morrell, 
Birmingham. 


1132. AUTOMATICALLY ELEVATING ARRANGEMENTS for 
TuRasHING Macuinss, J. A. D. Bornemann and G. 
C. Kirby, Lincoln. 

1183, Regt ATTACHMENT for F1sHING-Rops, C. Terry, 
Birmingham. 

1134. Twistinc Macuives, T. A. Boyd and J. and T. 
Boyd, Limited, Glasgow. 

4 Mera.iic Bepsteaps, 8. I. Whitfie!d, Birming- 
nam. 

1136. SkcurING VALvEs or “‘CLacks” to VALVE SPIN- 
Dies, I. Storey and Sons, Limited, and C. Ely, Man- 
chester, 

1187. Gas Licut Jornts for LuTELess Purirrers, F. 
Mardon, Exeter. 

1138, SupportTINe Backs for Suow-carps, J. Ramsay, 
Glasgow, 

1139, Frames for Winpinc Yarys, O. Hibbert, Man- 
chester, 

1140. CHANGr Speep for Motor Cars, J. E. Smith, 
Manchester. 

1141. Ramway Steepinc Coacu Lavatorigs, H. J. 
Beresford, Birmingham. 

1142. SEcuRING VEHICLE WHEELS to AXLEs, W. Williams 
and F, H. Collins, Manchester. 

1143. ELecrric ARC Lamps, H. Hirst and A. E. Angold, 
Manchester, 

EVAPORATING GELATINOUS 
Parkes, Manchester. 
1145. ELecrric INCANDESCENT LAMP Apapters, B, L. 





So.utions, C. H. 


1150, Srorinc AceTyLEeNng Gas, H. Kinsey, G. Challen- 
ger, and J. H. Nott, Bristol. 

1151. Ovurpoor Seats, W. W. Hebblethwaite, Halifax. 

1152. Fire Screen for Oren Grates, Young, 
Glasgow. 

1153, STONE-PLANING Macuinegs, J. McNider, Glasgow. 
1154. Means for Openinc Doors, H. K. Morley, Man- 
chester. 

1155. TurBines ActuatTep by Sream, J. T. Jennings, 
Bradford. 

1156. INFLATABLE Toy, F. W. Mottershaw and C. 
Macintosh and Co., Limited, Manchester. 

1157. Speep-GeaR for Motor Cycvzs, J. J. H. Sturmey, 
Coventry. 

1158. SpEED-GEARS for Motor Cyc zs, J. J. H. Sturmey, 
Coventry. 

1159, Penpant Gas Lamps, H. W. and C. H. Hanwell, 
Coventry 

1160. Device for Apsustinc Lamps, H. W. Hanwell, 
Coventry. 

1161, WovEN-wIRE Matrresses, A. Beswick, London. 

1162. AuToMATIC TURBINE CARBURETTER, 1, 
Wilkinson, Doncaster. 

1163. MacHINE for Spinninc Fipres, A. W. Metcalfe, 
Belfast. 

1164. Trunks, G. McCulloch, London. 

1165. Curtain Houper, 8. J. Nicklin, Birmingham. 

1166. The TripLte Purcuase Contraction Grip, J. 
Collet, Poole, Dorset. 

1167. SeLr-actiInG Muves, A, Lees and Co., Limited, 
and J. Clegg, Manchester. 

1168. Fiur, W. G. Adams, Bristol. 

1169. Bakers’ Ovens, A. Allan, J., J., and A. M. 
Melvin, Glasgow. 

1170. BotrLe Sroprers, W. D. 
Essex. 

1171. Specracies, C. Richardson, London. 

1172. Manuracturg of Sacks, 8. Hodgkinson, 
London. 

1173. Hoiprer for PLayinc-carps, W. C. Copeland and 
H. 8. Krénig-Ryan, London. 

1174. Device for Lirrinc Lapres’ Skirts, P. Brune, 
London. 

1175. RENDERING Opsects FirEPpRoor, C. Nowosselski, 
Tondon. 

1176. InpicaTinec the Speep of Execrric Cars, C. 
Simmons, London. 

1177. Burners for Water Heaters, R. W. and T. R. 
Winterflood, London. 

1178, Construction of Lock, J. G. Horsey, London. 

1179, PuHoro Exvetopeg, P. 8. Cleave, London. 

1180. Oprarninc the Juice from Liquorice Root, F. 
Evers, London. 

1181. Bicycies, W. C. Church, M. Griffith, and C. C. 
Braithwaite, London. 

1182. WHEELED Veuicies, W. C. Church, M. Griffith, 
and C. C. Braithwaite, London. 

1183. ARRESTING the Morion of Roratinc Boprss, W. 
C. Church, M. Griffith, and C. C. Braithwaite, 
London. 

1184. GREENHOUSE BorLers, C. Engelmann, London. 
1185. Twist-Lace Macurnes, E. Jardine, G. Catling, 
and T. Stevenson, London. 
1186. ACETYLENE Lamps, A. J. Riley and F. R. L. 

Strathy, London. 

1187. ELtectric AcctmuLaTor Puats, C, P. Elieson, 
London. 

1188. SpEED-GEAR for Motors, G. Iden and The Motor 
Manufacturing Company, Limited, Londen. 

1189, Srtencers for Gas Motor Enaines, K. St. G. 
Kirke, London. 

1190. Corron-cARDING Macuings, A. Morel, London. 

1191. Manuracture of Cycre Ris, H. L. Tomlinson, 
Liverpool. 

1192. Macnine for Printinc on Ecos, E. Chirac, 
Liverpool. 

1193. Cammy Tops, J. Gardner, Liverpool. 

1194. WooD-WORKING MAcHINES, A. 
London. 

1195. Macnine for SHELLING Maize, Clayton and 
Shuttleworth, Limited, and R. Gamble, London. 

1196. ALTERATION of PLANE Pictore, T. Scheimpfiug, 
London. 

1197. ELECTRICAL 

London. 

1198. Device for Rerarsinc Doors Asar, A. T. Hey- 

mann, Londen. 

1199. Surps’ Bertus, A. T. Heymann, London. 

1200. Snips’ Bertus, A. T. Heymann, London. 

1291. Fotpinc Wasu-stanps for Use on Surps, A. T. 

Heymann, I ondon. 

1202. MaNuracTuRE of Tupes for Cycies, E. C. F. 

Verschave, London. 

1203. Execrric TRANSMISSION for Morors, M. A. 

Masson, London. 

1204. Ro_ier Castors, F. W. Withir.gton, London. 

1205. TELEPHONIC Apparatus, K. Hoflinger and K. 

Wolffhardt, London. 

1206. GrinpING MILLs, A. J. Robinson, London. 

1207. MOTOR-PROPELLED Lawn Mowers, W. P. Simp- 

son, London. 

1208. TREATMENT of Spent MaTeRIAL, A. Gutensohn, 

London. 








Crabb, Plaistow, 


Alden, 


Resistances, G. H. Padgham, 


18th January, 1904. 


1209. RecorDER for ELectriciry Meters, H. Webber, 

Hastings. 

1210. ConstructING CycLe WHEELS, E. E. Bernhard, 

Enfield. 

1211, PREVENTING Fire in Crnematoorapus, 8. J. 

Roseblade and C. C. Schiller, Nottingham. 

= TREATMENT of Scrap Iron, W. Davies, Birming- 
nam. 

1213. Or Cans, W. Shaw, Birmingham. 

1214. Box Lock, C. Bevan, C. Lowe, and H. Bevan, 

Birmingham. 

1215. STEAM-DIVERTING Mecuanism, J. L. Hodgson 

and G. D. Walker, Nottingham. 

1216. ATMOSPHERIC UIL VessEx for Lamps, C. Reed and 

J. Beaman, Sunderland. 

1217. Se_r-actinc Tire INFLator, J. Moston, Lymm, 

near Warrington. 

1218. Sutrts, C. E. Towell, Manchester. 

1219. PNgumatic Tirks, O. G. Moseley, Manchester. 

= | ha aarcaen for Starr Rops, J. Coats, Northumber- 
land. 

1221. Apparatus for Sanpinc Ratts, H. Turner, 

Sheffield. 

1222. Timine the ELectrRIcAL FrrinG of INTERNAL Com- 

BUSTION ENGINES, E. H. Micklewood and 8. Currin, 

Plymouth. 

1223. PICcTURE-HANGING Devices, A. G. Dawson, Man- 

chester. 

1224. Suarr Covup.inos, F. L. Croft, T. A. Perkins, F. 

Croft, and H. Lindsay, Bradford. 

1225. MAKING FINISHED Enps to ELEctric CaBLEs, E, 

Apted, London. 

1226. A Fintnes Distrrputor for Matt Liquors, A. 

Pidgeon, London. 

1227. AppLIANCEs for SzecurtNG Corps, A. E. Crawford, 

Croydon. 

1228. ScREW-DRIVERS, J. L. Garsed, Halifax. 

1229. CoMMUNICATING with the INTERIOR of a Buoy 

Borer, J. Thompson, Wolverhampton. 

1230. NuMBER PLaTE and Hovper for Motors, M. E. 

Rosser, London. 

1231. DouBLE CYLINDER JACQUARD Macutngs, C. H. 

Dracup, Halifax. 

1232. Sopa for WasHina, J. W. Fitton, J. H. Priestley, 

and W. Brook, Halifax. 

1233. ConsTRuCTION of Carco VeEssELs, T. L. Livings- 

ton, London. 

mg sean Fire Hoss Pirss, J. Wright, Ashford, 
ent. 


1236. INSTANTANEOUS DETACHABLE SvusPENDER, J. 





Myer, Liverpool. 


White, Dublin. 





1240. Winpows, 8. Bradshaw, London. 

1241, Spanners, P. G. Tacchi and A. J. Jung, London. 

1242, Party Line TELEPHONE Systems, W. W. Dean, 
London. 

1248. Pneumatic Tires for Roap VEuicies, G. V. 
Brooks, London. 

1244. Support for Goir Baas, J. E. Green, London. 

1245, CIGARETTE Hover, H. Presber, London. 

1246. Topacco Pouca, H. Presber, London. 

1247. MatrReEsses, M. P. Soanes, London. 

1248, Corsst StTirFENER Protector, F. A. Slater, 
London. 

1249. Brusues, H. Brown, Winchfield, Hants. 

1250, Fixcer Rest for Knire Backs, A. J. H. Fletcher, 
London. 

1251. Exrractinc Metars from Orgs, J. B. de 
Alzugaray, London. 

1252. MakING of Tron and Sreet, J. B. de Alzugaray, 
London. 

1253. AutoMaTIC WEIGHING Macuine, E. F. Deléry, 

gston-on-Thames. 

. A SPECTACLE TriaL Frame, A. Moseley, Lat. 





y 


255. GRAVITATING CHAMBER of Exir Doors, W 

Garner, London, 

1256, Game, A. E. Trimmings, H. A. Cook, and B. T. 
Bonser, London. 

1257. Dryinc Paper, C. 
London. 

1258. Ececrric Ciocks, G. 8, Tiffany and J. V. Inwagen, 
London. 

1259. Drinkine Vessets, A. Hansen, London. 

1260. PNeumatic Wire Tires, 8. Miller, London. 

1261. Hypopermic Syrinasgs, J. E. Arnold, London. 

1262. Lockine Apparatus for Taps, A. Winser, Ports- 
mouth. 


Beadle and R. W. Sindall, 


1263. Look-ouT ADJUSTABLE FRAME, G. Edmunds, 
London. 

1264. Transmission Gear, E. H. Waldenstrim, 
Loudon. 

1265 VaRIABLE Speep Gear for Cycies, A. W. Cope, 
London. 

1266. MoTor- DRIVEN Macuinery, J. 8. Highfield, 
London, 


1267. MakInG ARTICLES from Metal Bars, W. B. 
Basset and E. Barry, London. 

1268. Bo.t-rorcInc Macuive, W. B. Basset and E. 
Barry, London. 

1269, AUTOMATIC SCREWING Macurne, W. B. Basset and 
E. Barry, London. 

1270. Nut-TAPPING MacuinE, W. B. Bassetand E. Barry, 
London. 

1271. Turninc Latues, W. B. Basset and E. Barry, 
London. 

1272, Apparatus for Ratsinc SUBMERGED OBJECTS, 
A. J. Boult.—(L. Ceechi, Italy.) 

1278. Boor Macuinery, F. H. and H. 8. Pochin and 
W. A. Harris, London. 

1274, INTERNAL ComBusTION ENGINES, H, T. Ashton, 
London. 

1275. Roor Giazina, F. W. Mellowes and C. Elliss, 
London. 

1276. Traces for AtracHinc Horses to VEHICLEs, T. 
Letts, London. 

1277. Rivetinc Macuine, A. J. Boult.—(F. H. Knapp, 
United States.) 

1278. Means for ADVERTISING Music, F, W. Gould, 
London. 

1279. MANUFACTURE of Pripgs or ConpurTs, J. Y. 
Johnson.—({L. A. Brown and D. Tredway, United 
States. 

1280. Vessets for Storinc F ivips, G. Lakhovsky, 
London. 

1281. PHotrocrapuic PRINTING APPARATUS, W. E. Hick- 
ling, London. 

1282. PHoToGRAPHIC PRINTING FRAME, W. E. Hickling, 
London. 

1283. Rartway CHairs, J. White and H. Pierpont, 

Liverpool. 

1284. Wixpows for Venicies, W. Dickson, London. 
285. Makina WaTerRPROOF Paper, C. G. Slacke and 8. 
Courtney, London, 

1286. CompuTinec and RECORDING Macuings, F. 8. Bald- 
win, London. 

1287. Revoitvixe Harr Brusn, D. Zambaux and A. H. 
Robertson, London. 

1288. HorsesHogs, C. L. Lahly, London. 

1289. CasH Reoisters, M. Henrich, London. 

1290. HorsEsHOE Paps, C. W. Zaring, London. 

1291. Securine Sort TreapDs in Tires, C. W. Zaring, 
London. 

1292. Catcnes for Jewet Cases, T. A. 
London. 

1293, PHoroGrapHic Apparatvs, G. H. Dorr, London. 

1294. Dust Guarps for AXLE Boxes, E. Denegre, 

London. 

1295. Dust Guarps for AXLE Boxegs, E. Denegre, 
London. 

1206. ELectric Ienition Apparatus, A. J. Postans, 
London. 

1297. MAKING 
London. 

1298. HoLLow Woven Wire ArtIcLEs, K. J. Hendricks 
and P. J. Shrum, London. 

1299. Stirrups, W. L. Ward, London. 

1300. PuLtrys, F. Boeke, London. 

1301. MANuFacTURE of BrusHeEs, C. E. Flemming, 

London. 

1302. NuMBERING of Motor VEHICLES, W. 

London. 

1303. MANUFACTURE of Soap, T. Parziale, London. 

1304, ATMOSPHERIC BuRNERS, M. Kay, London. 

1305. GarMENTs, A. M. Turton, London. 

1306. CLEAN!NG BorLer Tuses, R. P. Wilson and A. G, 
Marshall, London. 

1307. ELecrric ConpENSERS, 1. Moscicki, London. 

1308. H1GH-TENSION ELECTRIC CONDENSERS, I. Moscicki, 

London. 

1309. Winpinc Mecnanism for Watcues, C. Rosat, 

London. 

1310. PrL—E Wire Morion for Looms, H. K. Martin, 

London. 

1311. Meta. Stoppers for Jars, H. C. Heide.—(A. L. 

Weissenthanner, United States.) 

1312. Apptyinc Heat to the Skis, P. B. Hardy, 

London. 

1313. Wrspow Binns or Curtains, W. P. Powell, 

London. 

1814. Evecrric IeniTers, C. Ropiquet and A. Daveluy, 

London. 

1315. Bo.ts for Doors and Winpows, W. A. Hildyard, 

London. 





Dumbell, 





ALUMINIUM UTENsILs, G. Raveri, 


Dunn, 


19th January, 1904. 


= Seg Spzep Gear, T. Abbott, Todmorden, 
orks. 

1317. UNpuncruRaABLe TrrEs, R. Sharples, Swinton, 
near Manchester. 

1318. Guy AncHors, L. 
Thames. 

1319. Linpsiom’s Stream Borer, O. H. Lindblom, 


D. Pitcher, Kingston-on- 


Liverpoo 

1320. Tae ‘‘C. T.” Srup and Button, F. T. Clark and 

G. B. Townson, Dalton-in-Furness, 

1321. Borrie-RInstnc Macuixery, J. R. Lofthouse, 
Nottingham. 

1322. Door HanDigs, H. Tinkler, Liverpool. 

1323. Utiisation of Scrap Iron, T. Sharp and J. 
Raine, Manchester. 

1324. CLEANING Lamp Curmyeys, F, A. Powell, Bir- 
mingham. 

1325. The SimpLex Poster FRAmk, J. Spittal and J. 
Nelson, Glasgow. 

1326. ELectricaL Switcues, V. Hope, V. H. Sugden, 
and W. Gardner, Manchester. 





1327. Recovery of SHELLAc from Hats, T. Phillips, 
Manchester. 





Pavyer, London. 

1332. Dust Prevester, J. J. Cunliffe and F. G. Gun- 
house, Blackburn. 

1333. CHILDREN’s Cuairs, W. Bendall, Birmingham. 

1334. TreatiINGc Woven Faprics, W. J. Pope, J. Hub- 
ner and H. O. Brandt, Manchester. 

1335. Motors, H. J. T. Piercy.{S. F. 
Transvaal.) 

1336. Apparatus for Hotpinc Lace, P. P. 
Manchester. 

1337. BurcLar ALARM, G. Sample, Manchester. 

1338. Fininc Apparatus, A. Pidgeon, Loudon. 

1339. Kin for Firisac Bricks, N. Reid, Stoke-on- 
Trent. 

1340. Rock Dritis, C. Walton and G. H. Rayner, 
Sheffield. 

1341. Rock-Borinc Macutves, G. H. Rayner and C. 
Walton, Sheffield. 

1342. INTERNAL ComBusTION EncrINnes, F, W. Lan- 
chester, Birmingham. 

1343. PoWER-PROPELLED VEHICLES, F. W. Lanchester 
Birmingham. 

1344. Heexs of Boots, H. B. Morrison, Glasgow. 

1345. Macuine for CLeaNinG Boots, C. F. Cheesman 
and H. D. Edmeads, Brighton. 


Pickstone, 


Craven, 


1346. MacuinE for Winpinc Yarns, J. Wilson, 
Oldham. 

1347. Perrot Morors for Boats, E. du Boulay, 
Southampton. 


1348. Supporters for Motor Cycies, W. 8. Christie, 
Dublin. 

1349. Macnetic Ciutcn, W. Fairweather.—(7The Arnold 
Magnetic Clutch Company, United States.) 

1350. Lawn Swine, B. 8. Hutchins, London, 

1351. Sicut-FEED LuBRicator, T. Everest, Louth, Lin- 
colnshire. 

1352. Heaps of Lamps, W. H. and W. De:, and F, J, 
Edginton, Birmingham. 

1353. Seccrinc NumBer Pwates to Morors, J. E. 
Meredith, Birmingham. 

1354. Bep-cuairs, A. F. Sturrock, Dundee. 

1355. MoustacHe GuarD for Giasses, M. R. Ellis, 
East Hull. 

1356. Rupper SoLe, W. Baxter and F. W. Summer- 
field, Wolverhampton. 

1357. StrReer FIRE _ H. Pearson, Margate. 

1358. Srems for Topacco Pipss, J. Roche, jun., Cork. 

1359. Manuracture of Bricks, F. L. Schauermann, 
Twickenham, Middlesex. 

1360. Stove Po.isH, F. Ulrich, Budweis, Bohemia, 
Austria. 

1361. Apparatus for Recorpinc Sounp, H. Bumb, 
London. 

1362. Looms, A. Wolfensberger, London. 

1363. Evecrric Bevis, E. Liddle and G. E. Druiff, 
Stockton-on-Tees. 

1364. Vapocr Execrric Apparatus, F. W. LeTall.— 
(The Cooper Hewitt Electric Company, United States.) 

1365, REGENERATIVE FuRNacEs, B. Talbot, London. 

1366. Macyetic Brakes, Otis Elevator Company, 
Limited, — (Otis Elevator Company Incorporated, 
United States.) 

1367. WHEELs for PnNetmatic Tires, D. 8S. Hodge, 
Bradwell-on-Sea, 

1368. Ourpoor and Ixpoor Game, E. Soy and A, 
Dorst, London. 

1369. FrrE-Licnters, H. J. Lievenbriick, Londen. 

1370. Guns and RiF.es, F. E. Cowin and J, W. Allen, 
Coventry. 

1371. TypewrRitinc Macarses, A. T. Brown, London. 

1372. TyPEWRITING Macuines, A. T. Brown, London. 

1373. RusBEeR TrrEs for Motor Cars, R, Bell, Glasgow, 

1374. RecuLaTinG E.Lectric Morors, J. G. V. Lang 
London. 

1375. Spzep InpicaTors, L. E. Cowey, London. 

1376. Specrac Le Cases, W. E. Birmingham, London. 

1377. Motor Cycte Lamp ATTACHMENT, B. Withering- 
ton and H. Winter, Southend-on-Sea. 

1378. TaBLes, W. H. Evans, Alfreton, Derbyshire. 

1379. STONE-SAWING Macuines, R. C, Harrison.-~(0. 
W. Alston, United States.) 

1380. Drivinc Motor VEBICLEs, 8. E. Alley and D. H. 
Simpson, London. 

1381. Monry-Boxes, C. E. Sontum, London. 

1382. Apparatus for FILLinGc Bort.es, R. J. Hutchin- 
son, London. 

1388. CrorHes Driers, H. H. Lake.—( Adams Laundi y 
Machinery Company, United States.) 

1384. Exastic Tires for Venicies, E. F. McArdle, 
London. 

1385. VARIABLE SPEED Gear, J. St. V. Pletts, Londo:. 

1386. CaBLE MakinG, J. H. Schoonmaker and 1}. 
Leicht, London. 

1387. INVERTED INCANDESCENT Gas 
Graetz, London. 

1388. FLUID-PRESSURE Brake ApPaRatrs for RalLway 
VEHICLES, The Westinghouse Brake Company, 
Limited.—(The Westinghouse Air Brake Company, 
United States.) 

1389. Propucinc New Coiour Laxkgs, H. E. Newton. 
—Farbenfabriken vormals Friedrich Bayer and Co., 
Germany. 

1390. TRicK Marker for Carp Games, 8. F. Smith, 
London. 

1391. Luaaace Carriers for Motor Cycies, T. Price, 
London. 

1392. Pickers of Looms for Weavinc, T. Ramsden, 
London. 

1393. Gas Manuracturk, J. Y. Johnson. — (The 
Deutsche Continental Gas Gesellschayt and J. Bueb, 
Germany.) 

1394. TrawL Nets, G. Davidson and W. Burnett, 
London. 

1395. VauisEs, A, E. Crook.—(4. (, M. Finlay, 
France.) 

1396. Emprormery Macsings, W. P. Thompson. — 
(Gebr. Gegauf, Switzerland.) 

1397. CRANE-OPERATING MECHANISM, J. E. Watkins, 
Liverpool. 

1398. Turpines, E. L. Wilson and W. Sykes, Liverpool. 

1399. TesTING the Jornts of Pipes, J. Glover, Live:- 


BuRNERS, M. 


D00l. 

1400. Frreproor Coatines, F. A. Eymer and Eymer- 
Gesellschaft, London. 

1401. BrRusH-MAKING MacHINERY, E. B. Page and 8, 
D. Page and Sons, Limited, London. 

1402. Szatinc Movutus of Borties, F. R. Wilkins, 
London. 

1403. Tramway Frocs or Crosstnos, R. A. Hadfield, 
London. 

1404. Moror Venicies, H. E. Garle, L. T. Vickers, 
and C. Joiner, London. 

1405. Apparatus for SyNcHRONISING CLocKs, The 
Standard Time Company, Limited, and H. T. 
Harrison, London. 

1406. RecepTacLe for DInNER PuaTeEs, L. Huysmans, 
London. 

1407. WooD-WoRKING APPLIANCES, A. J. Champion, 


ndon. 

1408. Cash RecistEKs, The National Cash Register 
Company, Limited.—(National Cash Register Com- 
pany, United States.) 

1409. Earns, 8S. Z. de Ferranti, London. 

1410. Water Heaters, A. W. Hamilton and A. A. 
McMaster, London. 

1411. PROPELLING VEHICLES, Provincial 
Limited, and L. K. Clark, London. 

1412. Motor Tractors, A. F. Hills, London. 

1413. CLrps or Hotpers for SERvIETTES, J. Melling, 
London. 

1414. TELEPHONE Re ay, B. Gati, London. 

1415. Sarery APppLiaANces for Hosts, J. 
London. 

1416. Tosacco Pipss, E. Perrin, London. 

1417. Lasts for Bootsand SHogs, W. B. Trasler, London. 

1418. FLusHING TANKS or CisTeRNs, C. W. Treweek, 
London, 


Carriers, 


Lewis, 
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1419. .CLutcH Mecnanism for Cycies, G. Privett, 
London. 

1420. Wueets for Moror Cars, M. J. Williams, 
London. 

1421. Frame Spreapers, A. Rose and W. Bellamy, 
Birmingham. 

1422. AncHors, F. G. Green, Birmingham. 


20th January, 1904. 


1423. ApsustaBLE Srop, F. James and F. Clarke, 
Ipswich. 

1424, SELF-CONTAINED Burrers, W. Murray, Carluke, 
Lanarkshire. 

1425. Camera SHuTreR Stor and Cartcu, J. Barker, 
Worcester. 

1426. BaL.-BEARING Castor, F. J. T. and H. E. Torode, 
London. 

Disc Darby 

Dublin. 

1428. Putters for Moror Cycies, W. J. 

urniey. 

1429. Securinc Hatcr Barrens, W. H. Hetherington, 
Sunderland. 

1430. Wire Martrress, T. and J. 
Lancs. 

1431. Lampe Bracket, A. J. Paton, T. Simmons, and P. 
E. Little, London. 

1432. CANDLE-MAKING MACHINERY, T. 
castle-on-Tyne. 

1433. Traps or SEALs for Dratns, C. M. Breen, Kings- 
ton-on-Thames. 

1434. Boots and SHors, W. C, Corman, Kingston-on- 
Thames. 

1435. Muitrrary EQuipMENts, P. 
mingham. 

1436. OvursrpE Seats fer Tramcars, J. M. Martin, 


Recorps, J. and P. J. Kane, 


Williams, 


Forrest, Denton, 


Purves, New- 


A. Martin, Bir- 


Glasgow. 

1437. Lerreretres and Letrer-carps, H. Rose, 
Glasgow. 

1438. MountinG Sprxpigs in Looms, W. Hodkinson, 
Halifax. 

1439. “Frysa” Beverace Cooter, F. C. Wreford, 
London. 

1440. Bano Cups, G. T. Hilton and J. W. Faulkner, 
Birmingham. 

1441. Musical, InstrumENT CasgE, A. H. Sisholne and 
G. Benck, Birmingham. 

1442. PHotocrapsic DeveLopinc, G. W. Lowcock, 
Manchester. 

1443. Boots and SHogs, J. B. Mackie.—{ W. Baird, South 
Africa.) 

1444. Boots, D. W. Marston, Leeds. 

1445. Larue Heapstock, W. B. Lang, Johnstone, near 

‘ow. 

“= LADE for PROPELLERS, A. H. Avery, Tunbridge 

elis, 

1447. APPLIANCE for Curine AstHMa, A. K. Hillson, 
Glasgow. 

1448. Tre -cHECKING Macuinges, W. M. Liewellin, 
Bristol. 

1449. Curtars Rops, J. and W. B. Moss, Stockton-on- 
Tees. 

1450. SELF-THREADING Loom SxHvTT.es, Wilson Bros. 
Bobbin Company (1900), Limited, and J. Earnshaw, 
Manchester. 

1451. SeLF-rHREADING Loom SxHutTT_es, Wilson Bros. 
Bobbin Company (1900), Limited, and J. Earnshaw, 
Manchester. 

1452. MANUFACTURING ALKALI NITRATES, J. Grossman, 
Manchester. 

1453. Pastinc Cop Bottoms on SPINNING Motes, T. 
Rigg, Manchester. 

1454. Rusper Trips for Boors, T. H. and N. Roberts, 
Manchester. 

1455. Fasrentnes for Busks of Corsets, M. M. Collins, 
Manchester. 

1456. Directories, A. W. Turner, Birmingham. 

1457. Letrer Piates, T. Voce and G. H. Henn, 
Birmingham. 

1458. ‘* DeLivery” Books, W. L. Harding, Bristol. 

1459. Rm Brakes for Cycies, H. A. Lamplugh, Bir- 
mii m. 

1460, ComBINED WASHING-HOUSES and Barus, W. and 
R. B. Thomson, Glasgow. 

1461. ComBinaTIon of PLovcus, &c., J. E. Wallis, 
Basingstoke, Hants. 

1462. PREVENTING ANIMAL SuBsTANCES from Decay, A. 

jodfray, Guernsey. 

1463. Macuine for Wrxpina Tapes, R. F. and C. A. 
Hutchison, Glasgow. 

1464. NON-REFILLABLE Bort e, H. G. Farmiloe and C. 
Millard, Bristol. 

1465. Or Lamps, S. Russell, London. 

1466. CyLinpErs for TREATING WooL, P. Smith and E. 
Schute, London. 

1467. SEPARATING GREASE from Steam, W. Paterson, 
London. 

1468. Frre-pars for Furnaces, N. F. Johnson and W. 
F. H. Hinde, London. 

1469. Motor for PHonocrapus, W. E. Scott, London. 
1470. Curtine ArtiFiciaL Beams, A. J. Boult.—(Jater- 
nationale Siegerartbalken Gesellachast, Switzerland.) 

1471. Knrrrinc Macuings, J. Jackson, sen., London. 

1472. Jomnrep Sca.es or Measures, B. Schlag, London. 

1473. InpicaTinc LEAKAGE in Execrric Crrecuirs, H. 
H. Kenshole, London. 

1474. Pipz Jorts, A. E. Prescott, London. 

1475. Gun Sicuts, W. G. Armstrong, Whitworth and 
Co., Limited, and R. T. Branston, London. 

1476. Lamps, P. Artemieff, London. 

1477. Manuracture of Give, O. Schneider, London. 

1478. Casks, A. Mauser, Liverpool. 

1479. BorrLE-sTopPERING Device, 
London. 

1480. SANATORIUM SHELTERS, C. H. Talbot, London. 

1481. ALTERNATING-CURRENT ELEcTRIC Motors, The 
British Thomson-Houston Company, Limited.—{ The 
General Electric Company, United States.) 

1482. ALTERNATING-CURRENT ELEcTRIC Motors, The 
British Thomson-Houston Company, Limited.—( The 
General Electric Company, United States.) 

1433, ALTERNATING -CURRENT Motors, The British 
Thomson-Houston Company, Limited.—(The General 
Electric Company, United States.) 

1484. ConrrRoLtinc Evecrric Motors, The British 
Thomson-Houston Company, Limited.—(The General 
Electric Company, United States.) 

1485, Se_r-cLosine Seats, T. 8S. James and C. King, 
London. 

1486. Tires of Wueexs for Venicies, G. 8S. Ogilvie, 
London. 

Apparatus for Dryinc 
London. 

1488, Openine Bortries, R. Scholes, London. 

1489. Sextants, M. W. C. Hepworth, London. 

1490, Prorectine the Tires of WHEELS, F. H. Richard- 
son, London. 

1491. ConstrucTION of RarLway VEHICLES, H. Livesey, 
London. 

1492. Lamps for Motor Cyc.ss, P. C. and A. W. Patter- 
son, London. 

1493. MANUFACTURE of TurBINES, W. J. A. London, 
London. 

1494. ALTERNATING-CURRENT Dynamos, M. Latour, 
London. 

1495. Ratstnc and Lowerinc Goops, I. F. Taylor, 
London. 

1496. Boor Macninery, W. H, Wheatley.—(Z. Caron, 
Canada.) 

1497. Preumatic Tires, E. Midgley, London. 

1498. Pranorortes, W. Rekewitz, London. 

1499. Iantr1on of ComussTisLe Mixtures, L. J. Le 
Pontois, London. 

1500. HorsgesHok NAlIL-MAKING, A. E. 

London. ‘ 

1501. HypravuLic Presses, A. Schwieger and The 
Deutsche Erfinder-Genossenschaft mit beschraenkter 
Haftung, Londen. 

G. Rowland, 


C. E. Torner, 


Bricks, G. Pagel, 


Hartman, 


1502. AniLine DyEInc Compounp, 
London. 

1503, Rotary Furnaces, W. 8. Rockwell, London. 

1504. Sprrroons, A. Rotter and A. Kammerer, London. 

1505, CENTRIFUGAL MaAcHINEs, G, ter Meer, London. 





- 
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1506. Exuaustine the ExpLopgp Gases from ENGINES, 
R. S. Inkpen and G, C. Vernon-Inkpen, Waltham- 


stow. 

1507. Wap for Sportinc Carrripags, H. Bodin, 
London, 

1508. Gas PENDANT BELL-HOLDER, T. 
chester. 

1509. AuTomMoBILEs, D. M. Weigel, London. 

1510. PortaBLE Apparatus for DEstRuctTioN of IN- 
FECTIOUS MATERIAL, T. Robinson, Leicester. 

1511. INcanpEscent Gas Brrners, T. A. Beaumont, 
Broadbottom, Cheshire. 

1512. Guarp for Launpry IRontNa Macuings, F. W. 
Jackson, Leeds. 

1513, SHapeE CaRRIeR Hovper for Bayonet, P. Escaré, 
London. 

1514. INTERNAL ComBusTION TURBINE Motor, W. H. 
Porter and T. F. Robinson, Manchester. 

1515, ScnHoor Szats, J. 8. Smith, Nottingham. 

1516, COLLAPSIBLE WIRE Mattresses, O. Ransford and 
A. G. Martin, Glasgow. 

1517. ARRESTING the DownpRavent in Curmneys, T. 
Smith, Manchester. 

1518. ScutcueRs, A. Rodgers aud E. Richards, Man- 
chester. 

1519. Neckties, W. J, Shaw, Liverpool. 

1520. Propuction of Hgeatps for Looms, T. E. Dean, 
Manchester. 

1521. Lirg-Guarps for TRamcars, J. Case, Manchester. 

1522. Manuracture of Boots and Suokrs, F. J. Crockett, 
Liverpool. 

1523. ComBINED ENVELOPE and Postcarp, A. R. Ginns, 
Carlisle. 

1524. Low-waTeR Sarety VALvgs, T. and W. H. Cook, 
Stalybridge, Cheshire. 

1525, FLUID-PRESSURE TURBINES, J. Hamilton, Glasgow. 

1526. Maxine of Pirers, W. Seedhouse, Sheffield. 

1527. Borris, W. King, Derby. 

1528. Support for Stanp-up Picture Frames, W. 8. 
Widger, Bristol. 

1529. Sprnninc Barts, C. Wyers, jun., and O. Wyers, 
Birmingham 

1530. STreREL SoaP-cooLinG Forshaw, 
Warrington. 

1531. REVERSIBLE LEVER Spout, T. J. Beach, London. 

1532. Cover for Sea.inc Borries, W. Brierley, 
London. 

1533. Mepicine Botr_e Stoppers, A. C. Snell, Saltash, 
Cornwall. 

1534. Suraicat Bets or Banpaces, C. B. MeNeill, 
Manchester. 

1535. New Game of Sxiti, A. C. Dayes, Wanstead, 
Essex. 

1536. Propetuters for AERIAL Naviaation, T. H. 
Stringer, Southampton. 

1537. Ark Pumps for Stream Enarnges, S. Benn, Man- 
chester. 

1538. Drivinc CiurcHes, C. A. Fletcher and R. V. 
Critchley, Manchester. 

1539, Means for Supptyinc Exectric Licut Durine 
a Breakpowy, H. W. Clothier, Manchester. 

1540. Waexts for Traction Enoings, W. Baxterand E. 
Caley, Stockton-on-Tees. 

1541. Sarery Guarp for CarR1AGE Doors, W. Baxter 
and E. Caley, Stockton-on-Tees. 

1542. Extecrric Srreer Junction Box, R. Cohen, 
Middlesbrough. 

1543. AgriaL Macuings, E. C. Hawkins, Long Stratton, 
Norfolk. 

1444. Compressinc Macutnes, A. H. Savey, Paris. 

1545. AuTomaTiIC THROTTLE VALVE, W. Baigent, North- 
allerton, Yorkshire. 

1546. Cuimney Cow , J. Dickinson and M. H. Finlay- 
son, Edmonton, Middlesex. 

1547. Non-stippinc TREAD for Motor Cars, W. H. 
Marchant, Tenterden, Kent. 

1548. AcETYLENE TorcH for Gas 
Tweedie, Galashiels, N.B. 

1549. ELectric CaBLe Conpvtts, The Seacombe 
Brick and Tile Works, Limited, and F. P. Jones, 
Liverpool. 

1550. Braces, J. Ayres, London. 

1551. Manuracture of Iron ALLoys, J. 
garay, London. 

552. Parcet Carriers, J. A. Jarrett, London. 

1553. Covers for Tires of Motor Cars, H. Taylor- 
Stephens, London. 

1554. TooL-BoxEs for VeELociPpepEs, H. Taylor-Stephens, 
London. 

5. Trouser Press, C. Helfer, London. 

1556. TREATING SILICATED ORES of NICKEL, M. Malzac, 
London. 

1557. Starr Rop Bracket, E. L. and A. R. Childs, 
London. 

1558, SLIDING Barton, 
London. 

1559, REPAIRING 
London. 

60. Stanps for Motor Bicycies, A. G. Bobbett, 
London. 

1561. Heatinc Apparatus, C. Obrebowicz, London. 

1562, Apparatus for APPLYING Foc SiGNaLs to RaIts 
of Rattways, T. Templeman and R. A. D. Gough, 
London. 

1563. Looms, F. L. Wiichtler, London. 

1564. DRIVING, FREE-WHEELING, and BRAKE MECHANISM 
for VeLoctpepEs, C. Marston, W. Hough, and C. 
Pinson, Coventry. 

1565. Resrtrent Heet Paps, T. T. Spencer and J. L. 
Tannar, London. 

1566. ACETYLENE Gas Burner, L. D. Robinson and D. 
J. V. Praag, London. 

1567. An ARTICLE of Setr Derence, L. Llewellin, 
London. 

1568. Winpow Courtarnys. L. Llewellin, London. 

1569. Dryinc Stove, W. Maubach and G. 
London. 

1570. TrLEs, R. Stanley, London. 

1571. WHEEL Tires, J. Melling, London. 

1572. FLoor Construction, A. J. Boult.—(A. Van-Den- 
Bulcke, France.) 

1573. Furnaces for Steam Generators, C. Voet, 
London. 

1574. Speep Gear for Moror Venicues, R. Clayton, 
London. 

1575, Reamers, C. Passoth and W. Brock, London. 

1576. BRAKE-RELEASING Apparatus, H. Sauerbier, 
London. 

1577. WHeEEts for Moror Cars, T. A. Silverwood, 
London. 

1578. Game, H. Heppenstall, London. 

1579. Wixpows, J. P. O’Donnell.—{0. M. Bdirards, 
United States.) 

1580. Factne Tie, H. Hall, London, 

1581. CoLourinc Matrers, H. H. Lake.—(K. Ochler, 
Germany.) 

1582. VaLve Gear for Steam Encines, G. Howard and 
G. Gibbs, London. 

1583. Carp INpex Cases, H. H. Lake.—(C. McPike, 
United States.) 

1584. REFRIGERATING APPARATUS, O. Hieronimus, 
London. 

APPARATUS for TimING CARRIER PIGEONS, N. 
Gérard, London. 

1586, Dry-cLEANING Guass, R. D. Hay, London, 

1587. APPARATUS for SPRAYING Liquips, G. P. Barnes, 
London. 

1588. Dry Ceiis, V. F. Feeny.—(Fabrik Elektriacher 
Ziinder Gesellachaft mit teachrinkter Haftung, 
Germany.) 

1589. DRILLING Macarng, V. Blanpain and A. Jaspart, 
London. 

1590. SuppLyina Liquip Fvet in Motors, A. E. Brillié, 
London. 

Propuctnc ComBusTIBLE Vapour, A. Shiels, 
London. 

1592. Gas Burners, A. Shiels, London. 

1593, VARIABLE Speep Gear, W. M. Bowron, London. 

1594, CoIN-FREED APPARATUS, H, A. E. Smith, 
London. 

1595. APPARATUS for FILLING 
London. 


Driver, Man- 


Frames, W. 


LicutTine, R. O. 


B. de Alzu- 


Winpow Sasues, W. H. 


Heets of Boors, W. Plowman, 


Kalms, 


Botties, P, Sloper, 





1596. Harr Pins, M. Nolet, London. 

1597, Device for SERLING Parce.s, J. Ullmann and L, 
Pamula, London. 

1598. Cas Reoisters, The National Cash Register 
Company, Limited.—(The National Cash Register 
Company United States.) 

1599. GaLvanic Batrerigs, J. H. Ryffel, London, 

1600. Motor Cyc.izs, F. J. Holloway, London, 





SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette. 


743,255. Evevatinc, TRAVERSING, AND SIGHTING 
APPARATUS FOR Frecp Guns, 4. 7. Dawson and G, 
T. Buckham, London, England,—Filed June 1st, 


1903. 

Claim.—In a field gun carriage, the combination with 
the gun cradle, of a traversing bar trunnioned at its 
forward part in the trail, a vertical pivot on said cradle 
fitting a socket in the traversing bar at a point 
between the said trunnions, a transverse axle carried 
by said cradle pivot and supported at an angle with 
respect to the axis of the trunnions, a sight bar 
pivotally connected with the cradle pivot, a segmental 








guide piece on the traversing bar, a toothed segment 
adapted to slide on said guide piece, a worm engaging 
with the toothed segment and carried by the travers- 
ing bar, means for actuating the worm, a screw nut 
on the toothed segment, a screw engaging with said 
nut and pivotally connected at its upper end with the 
cradle, a bracket on the toothed segment for support- 
ing the rear part of the sight bar, means for actuating 
said screw, a graduated range-indicating dial, means 
for operating said dial simultaneously with the opera- 
tion of said screw, telescopic elevating screws one of 
which is connected with the aforesaid traversing bar 
and the other with an oscillatory nut carried by ithe 
trail, and means for actuating said telescopic elevating 
screws, substantially as described. 

743,316. Tvsutovus Steam Generator, J. MeKechnie, 
Barrow-in-Furness, England.—Filed March 6th, 
1903. 

Claim.—(Q1) In tubulous steam generators, the com- 
bination with concentrically-arranged steam generat- 
ing and water circulating tubes, of means for scraping 
the outer or steam generating tube and centering the 
inner or water circulating tube, comprising threeor more 
segments forming together a hemispherical shell, and 
brackets attached tosame and totheinner tube (2) In 


tubulous steam generators of the class having concen- 
trically arranged steam generating and water circulat- 
ing tubes, the combination with a header, of a tube 
carried by same, and forming the outer or steam 
enerating tube, and terminating at the interior rear 
ace of said header, said tube having an internal 
circular notch for withdrawing it, locatedapproximately 
inside the lines of the rear wall of said header. 


743,435. APPARATUS FOR CONTROLLING TROLLEY 
Powes, J. 4. Bogue and D. M. Jennings, Denison, 
Tex.—Filed May 2nd, 1903. 

Claim.—In a trolley for electric railways, the com- 
bination with a swivel, of a trolley pole pivoted to the 
swiveland provided with a hinged extension carrying 
a trolley ‘Shen. means for normally holding the pole 
and its extension out of alignment, a cylinder and 


piston for lowering the trolley pole, a spring for rais- 
ing it, a valve arranged to admit fluid pressure to, cut 
it off, and exhaust it from the cylinder, a cable 
attached to said extension for guiding the trolley into 
contact with the trolley wire, and means actuated by 
the movement of said hinged extension for controlling 
said valve, for the purpose specified. 

743,703. THREsHING Macuive, FE. W. Flagg, Battle- 

creek, Mich.—Filed June 22nd, 1908. 

Claim.—The combination with a cylinder and con- 
cave threshing machine, in which the concave extends 
well toward the rear of the cylinder, of agrate steeply 
inclined in close relation to the sweep of the cylinder 


teeth and forming an extension of the concave, said 
= embodying a series of parallel angle bars or slats 

ving substantially horizontal portions extending 
toward the cylinder and pendent portions or flanges 





ee  , 
= 
which extend downward and overlap each ot 


such manner as epee the kernels fy 
through the grate and out into the straw, 


743,689. Sprinc CusHionine Device, ¢. 7 
Sewickley, Pa.—Filed July 8th, 1903. 
Claim.—{1) A helical spring having super.j 
coils, the coils having co-acting faces arranged neo 
an inereased resistance during at least one otreke 
substantially as described. (2) A spiral spring having 
ate. | 


her in 
mh flying 


. Brynes, 


a continuous annular flange projecting from the body 
and arranged to engage the successive coils and 
increase resistance during stroke, the said flange 
being in engaging position at all times, substantially 
as described. . 
743,693. MEANS ror SUPPORTING OR CARRYING TRE 
INcCLOSING CasINGS OF CENTRIFUGAL Favs, S, C 
Davidson, Belfast, Ireland.—Filed April 1th, 1993, 
Claim.—The combination with a fan, a shaft there. 
for, a casing surrounding said fan, and a pedestal for 
supporting said shaft and casing, of a single plate 
adapted to reduce the flow of air around the shaft into 








the casing, and to support the latter from the pedestal, 
said plate having an outer portion fixed to the fan- 
casing, and supporting the latter thereby, and « portion 
inwardly of said outer portion for reducing inflow of 
air to said casing, and bolts connecting said plate to 
said pedestal, whereby the strength of the supporting 
means for the casing is increased by the means for 
reducing the inflow of air, and the two form a single 
integral structure. 
743,851. Roap Locomotive, R. H. Fowler and &, 8 
Tuer, Leeds, England.—Filed May 25th, 1903. 
Claim.—{1) In a road locomotive of the kind herein 
described, compensating levers pivoted on a central 
pin and supported at one end by the frame and at the 
other by pins passing through brackets attached to the 
bearings of the hind axle, substantially as described. 
(2) In a road locomotive of the kind herein described, 
bearings for the hind axle in which the bush is made 
in halves and the block in two parts, the lower part of 





which slides in the upper part, substantially as and 
for the purpose specified. (3) Ina road locomotive 
of the kind herein described, a winding drum / adapted 
to slide over the driving plate i from the outside. (4) 
An attachment for water tanks of road locomotives, 
comprising reinforcing plates fixed inside the side 
plates ef the tanks and fastened to hornblocks 
mounted on the axle bearings, and to plates in which 
the hornblocks slide, substantially as described. 
744,062. Reversinc VaLve For Enatnes, 2. 
Furman, Chattanooga, Tenn.—Filed Septet! 
1908. 
Claim.—A valve mechanism for an engine embracing 
a cylinder, a valve seat and a slide valve; said seat 
having inlet and exhaust passages, passages to the 


Ss 


Is, 


SOneeereneCTS 


cylinder, and branch passages; and said slide valve 
having nine parallel passages and a steam-inlet port 
the passages in the seat being adapted to simulta- 
neously register with six of the openings in the slide 
valve, 
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ELECTRO-METALLURGY IN 1903. 
No. I1.* 

Tun chief developments of the year 1903 in 
F ‘trial electro-metallurgy, have undoubtedly been 
indus ‘ection with the attempts to produce iron and 
hy the electric furnace, and in certain directions 
ateel In ts have met with success. An illustrated 


ge attiemp j a F 
SF, gpon the various forms of furnace which had been 
artic 


‘od eX erumentally up to that date was published in THE 
i sai of March 13th, 1903, and in that article 
ae ciated that the direct smelting of iron ores in 
ihe electric furnace was unlikely to attain industrial 

ess in Hurope. 

Te tormatlon and notes upon the progress of the 
yrocesses published since that date tends to 
correctness of this judgment, for little is 
heard about the Stassano and other processes, which use the 
ore as starting point, and attention has been concentrated 
upon the processes which use pig iron or scrap steel as 
raw material, and produce a high-class steel by what is 
virtually a refining operation. 

In a recent letter received from M. Heroult he states 
that since the commencement of his trials in 1900, 2500 
tons of steel have been produced in France by the electric 
and that the sales of this steel are rapidly 


yarious } 
confirm the 


ing. Figs. 1 and 2 are views of the Heroult electric 
steel refining furnace now used at La Praz. In this 
furnace the heating of the charge is due to the formation of 
ares between the surface of the charge and the two carbon 


poles, and the impurities of the metal are carried off by 
using line and other suitable materials for dissolving 
these and forming a liquid slag. 

The furnace is constructed and mounted in such a 
manner that it may be emptied by tipping, the slag being 


The Ruthenberg process, which is merely intended to 
be applied as a concentrating process to magnetic ores, 
carrying gangue, with sulphur and phosphorus in pro- 
hibitive amounts, is reported to be about to receive trial 
at Niagara Falls on an industrial scale. According to the 
inventor, 250 kilowatt hours will “ agglomerate” one ton 
of ore, and remove the impurities, so that a product 
suitable for the ordinary blast-furnace procedure remains. 
Ruthenberg proposes, however. to effect the reduction of 
this “agglomerated ore” in what he calls a “ soaking 
pit,” by passing reducing gases through the porous mass 
while still in the heated state. Whether this method 
will prove cheaper than the ordinary blast furnace 
procedure depends upon the cost of the reducing gases. 
Figs. 6 and 7 are views of the Ruthenberg magnetic rolls 
in operation. 

No new details concerning the remaining electric iron 
and steel processes have been published since the date of 
the earlier article in these coluumns on March 13th, 1903, 
and it would therefore appear probable that the attempts 
to use the electric furnace for the direct smelting of iron 
ores have ceased. 

Ferro-silicon.—Ferro-silicon is a product of the electric 
furnace, produced in large amounts in France, by heating 
together scrap iron and pure quartz. Resistance heating 
is employed, and the product contains 50 per cent. of the 
compound, and only +02 per cent. P. 3500 kilowatt hours 
are required to produce one ton of 30 per cent. ferro- 
silicon, and a 4000 horse-power plant can turn out 20 
tons of this product per day. The chief works making 
this compound in France are situated at Bozel and 
at Livet, on the Romanche. Over-production has, how- 
ever, occurred, and early in 1903 a meeting of the repre- 
sentatives of fourteen firms interested in the manufacture 
of this product was held at Vienna, in order to arrange 















mercial success of the Betts process is still doubtful, as 
the best method for working up the slimes and recovering 
the silver, has yet to be discovered. 

An electric reduction process for treating galena has 
been in operation at Niagara Falls by the Electric Lead 
Reduction Company for many months in 1902 and 1908. 
The process is the invention of P. Salom, and the earlier 
form of cell gave much trouble, owing to incomplete 
reduction of the sulphide and to escapes of sulphuretted 
hydrogen gas. A new form of rotating cell, which is said to 
overcome these defects, has been devised, and seventeen of 
these improved cells are now reported to be in operation 
at Niagara Falls. At present the sulphuretted hydrogen 
liberated from the cell is wasted, but experiments are 
being carried out leading up to its conversion into 
sulphuric acid. 

Nickel.—Although the use of nickel is extending in the 
arts and industries, and in spite of the fact that the em- 
ployment of nickel steel is rapidly growing, the electrolytic 
production of nickel does not show any similar expansion. 
In America, according to T. Ulke, the only electrolytic 
process in operation is that of Browne. In this process, 
the nickel and copper matte obtained by smelting the 
copper and nickel sulphide ores of the Sudbury district, 
is employed as anode material in an electrolyte containing 
the chlorides of these two metals. The copper is first 
deposited and then the nickel, the last traces of copper and 
impurities being removed by an intermediate chemical 
treatment. This process has been worked for some 
years at Cleveland on a small scale, but the erection of a 
large place recently planned for carrying out this treat- 
ment has been suspended, pending certain changes in 
the nickel industry. Ulke states that nickel, testing 
99°2 per cent. of the metal can now be produced by the 
ordinary metallurgical treatment for extracting the metal 











Fig. 1 


first poured off. If necessary the “ washing out” of the 
impurities of the raw iron can be completed, by employing 
a second or third charge of suitable slagging materials. 
No contact occurs between the carbon poles and the 
metal or slag, and, therefore, contamination of the steel 
with silicon or carbon from this source cannot occur. 
Heroult states that by the end of 1904 furnaces of this 
type, having a capacity of 400 tons steel, and a daily 
output of 150 tons, will be in operation in France. 
The Heroult furnace and process are also in actual opera- 
tion in Sweden, where 800 tons of steel had been produced 
up to September, 1903. 

The use of the Keller furnace and process for the pro- 
duction of refined steel is aiso extending rapidly at Livet, 
in the valley of the Romanche, and in Figs. 8 to 5 
general views of this works and of the Keller furnace are 
shown. A detailed sectional view of the latter was given 
in Fig. 3 of the earlier article on this subject—see THE 
ENGINEER, March 18th, 1903. No figures have been 
published for the actual output of steel by the Keller 
process and furnace at Livet, but the demand for the 
steel produced by the electric furnace is said to be very 
good in France, and exports of the steel are reported to 
have occurred to this country. 

The Kjellin process of steel production, which depends 
upon the use of induced currents for heating purposes, 
is also reported to be developing at Gysinge, in 
Sweden, 

Becker and Ritchie during 1903 have published some 
useful data relating to this process, and according to the 
former from 1°64 to 2°55 kilos. steel can be produced in 
the Kyellin furnace per kilowatt hour, when using pig iron 
as raw material. The total operating costs at Gysinge 
are given by Becker as 35°25f. per ton of steel 
produced, but this does not include the cost of the raw 
pig iron, and power is taken at the low charge of 50f. 
per horse-power year. ; 

The Gysinge steel is being placed on the market in this 
country as “electro steel,” and it is claimed that in many 
respects it is superior to the special crucible steel made 


in Sheffield for tool manufacture. The price varies from 


£2 10s. to £2 18s. per ewt. c.i.f. Stockholm. 





* No, 1. appeared January 20th, 





for the regulation of the output and price. A joint-oftice in 
Paris was established, for sale of the ferro-silicon produced 
by the firms represented at this conference. 
Ferro-titanium.—Rossi, who has been experimenting 
for a long period with titaniferous iron ores and his 
electric furnace at Niagara Falls, has stated that he can 
obtain ferro-titanium from the slags produced in smelting 
such ores, by using aluminium in the form of powder as 
reducing agent. Rossi's proposal is first to smelt the ore 
with a limited amount of coke or carbon. A good quality 
of pig iron, free from titanium, is produced under these 
conditions—the titanic oxide being unreduced and passing 
entirely into the slag. The slags obtained contain 
between 7 
pulverised and mixed with aluminium powder, in the 
amount required to reduce the iron and titanium. On 


5 and 88 per cent. Ti O,, and these are then | 


HEROULT ELECTRIC FURNACE Fir. 2— 


HEROULT FURNACE DISCHKAFCING 


from its ore, and that for most industrial purposes, 
as for the production of nickel steel, this metal is 
sufficiently pure. If this be correct, it is no doubt the 
cause of the delay, in carrying out the plans for working 
the Browne electrolytic refining process on a very large 
scale in the U.S.A. In Germany the Hoepfner electro- 
lytic process has undergone modification, andis still operated 
at Papenburg, but nothing has been published concerning 
the progress of this works since April, 1902, and it is doubt- 
ful if any extension of the process has occurred since Dr. 
Hoepfner’s death. Haber has recently reported upon the 
position of the nickel industry in the U.S.A., and in this 


| report he confirms the statement that the Nickel Trust is 


not proceeding at present with the projected develop- 
ments of the Browne process, at a large industrial centre 


| convenient to the nickel-smelting works owned by the 


ignition, ferro-titanium and aluminium oxide are pro- | 


duced. 

Glass.—THE ENGINEER of October 23rd, 1903, contained 
a lengthy illustrated article on the methods of electric 
glass manufacture now being tried upon an industrial 
scale at Deutsch Matrei in the Tyrol, and at Plettenberg, 
in Westphalia. Since that article appeared no fresh 
information on this branch of electro-metallurgy has 
come into our hands. 

Lead.—Lead is now being produced on a commercial 
scale from lead bullion by the Betts process at Trail, 
British Columbia. The Betts process depends upon the 
use of lead-fluo-silicate as an electrolyte, this compound 
having proved most suitable for the electrolytic separa- 
tion of silver and lead. The lead bullion is used in the 
form of anodes, and an E.M.F. of only ‘2 volt suffices to 
dissolve the lead, and to deposit it at the cathode, the 
silver remaining insoluble and passing into the slimes. 
The electrolyte is made by diluting commercial hydro- 
fluoric acid with water, and then adding pulverised 
quartz. The works at Trail comprise twenty depositing 


Trust. 

Silicon copper.—This is a compound of copper which 
has been produced in large quantities in the electric fur- 
nace at the Cowles Works in Lockport, U.S.A. Silicon 
copper is stated to be of considerable value for adding to 


| copper before casting, since the silicon carries off the 


combined oxygen, and a more liquid melt and finer cast 


| are therefore obtained. 


tanks, and are reported to be treating 10 tons of lead | 


bullion daily. Some difficulty was caused at first by the 
“treeing’’ of the lead deposit at the cathode, but this has 
been overcome by the addition of gelatine to the 
electrolyte. Haber, in his report upon the electro 
metallurgical industries of U.S.A., states that the com- 





Stloxicon.—Siloxicon is the name given by Acheson to 
a new product of the electric furnace, obtained by heating 
together coke and sand to a temperature of between 
4500 deg. and 5000 deg. Fah. The formula of the new 
compound is stated to be Si,C,O, and on further heating in 
an atmosphere of oxygen it decomposes into SiO, and CQ,. 
In the absence of free oxygen, the temperature can be raised 
to over 5000 deg. Fah. before decomposition occurs. The 
new compound has a specific gravity of 2°75, and it is 
reported to be of considerable value for providing a 
refractory furnace lining, or for manufacturing crucibles 
designed for use at very high temperatures. When 
employed for the former purpose, siloxicon is ground to 
a powder, mixed with waterglass, and is applied with a 
brush to the internal brickwork of the furnace, which 
must be thoroughly dry before the application of the 
siloxicon paint. 

Sodium.—The production of sodium by the electrolysis 
of fused sodium hydrate has been carried on for some 





years in France, England, and the United States. In France 
the Kastner and Becker processes have been employed, 
and works have been operated at Bellegarde, Rioupéroux, 
and at Les Clavaux. The industry has not developed 
satisfactorily however, for the market for metallic 
sodium has declined owing to the use of improved and 
cheaper methods in the manufacture of sodium cyanide. 
Formerly nearly the whole of the production of electrolytic 
sodium was utilised in the cyanide industry. In Eng- 
land metallic sodium is produced by the Kastner process 
at Weston Point; and in America the Niagara Electro 


Fig. 3—GENERAL VIEW OF LIVET 
Chemical Company is employing the same process a 
Niagara Falls. There are no recent statistics availabl 
showing the position of the industry in these tw 
countries, but probably the declining demand -for- th: 
metal which has caused the Bellegarde plant to be shu 
down in France, will have had a retarding influence upo 
the development of the manufacture at Weston Point 
and at Niagara. 

Tin.—No successful electrolytic 
lurgical method for the extraction of 
yet in operation, and _ electrolysis 


or electro-metal- 
tin from its ores is 
in this branch of 








Fig. 4 KELLER WORKS AT LIVET 

metallurgy is restricted to the recovery of tin from tin 
scrap, and from tin slag. At the works of Robertson and 
Bense, at Tostedt, in Germany, the ground slags are ex- 
tracted with sulphuric acid, and the resulting solution of 
stannic sulphate is electrolysed with hard metal (tin iron) 
anodes. The method is reported to be successful, and 
the plant at Tostedt has recently been enlarged. The 
vreatest development in the use of electrolytic methods 
has, however, occurred in the tin-stripping industry, and 
in Germany alone, seven factories are reported to be in 





Fir. S—-KELLER STEEL FURNACE 


be over 30,000 tons per annum. In most of these factorics 
i 10 per cent. solution of sodium hydrate is used as 
electrolyte, with or without the addition of sodium 
chloride, and the iron is left undissolved’ in the anode 
basket containing the scraps and cuttings. The tin is 
obtained at the cathode in the spongy state, and it has to 
be melted down before it can be placed on the market. 
The chief difficulty in operating the process oceurs in 
connection with this melting down, and unless care is 


THE ENGINEER 


used much loss by oxidation may occur. In England 
three firms are reported to be engaged in this industry, 
and the competition for waste tin scrap and cuttings is 
very keen, more especially owing to the fact that the 
German factories, are now drawing a portion of their 
supply of raw material from this country. 

The proper organisation of the method of collecting tin 
scrap and other metals from the rubbish of all large cities 
will in time, however, favourably affect this industry. Since 
the cost of carriage on a bulky material like tin scrap is 
relatively high, and out of all proportion to the value of 


large cities in connection 
municipal electric supply stations, will probably be under- 
taken in the near future. The present system of send- 
ing serap from Liverpool or Manchester to Germany for 
recovery of the 8°5 per cent. of tin that it contains 
not likely to continue; and since England and 
America are the two countries which conswne 


is 


electrolytic tin stripping industry in these two countries 
will most certainly occur, 


Zine.—A_ considerable muwuber of electrolytic and 
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c=. 6—RUTHENBURG MAGNETIC ROLLS 
electro-thermal methods of extracting zine from its ores 
are now undergoing trial upon an industrial scale, and it 
is possible that several of these may develop into pro- 
cesses of industrial importance. The Swinburne-Ashcroft 
process, which intended for application to mixed 
sulphide ores, is still being operated experimentally at 
the Weston Point works of the Kastner Kellner Alkali 
Company. The process is one of chlorination, followed 
by electrolytic or chemical separation of the various 
metals contained in the mixture of fused chlorides, 
obtained in the first operation. It is now nearly six 
years since the process was first subjected to laboratory 
trial, and the slow and cautious development of the 
process is certainly a point in its favour. No figures for 
the output of the plant at Weston Point are, however, 
yet available for publication. 


is 


The Hoepfner zine extraction process is in operation | 


at the Winnington works of Brunner, Mond, and Co. 
In this process the waste calcium chloride liquors pro- 
duced by the ammonic soda process are converted into 
zine chloride, and this is then electrolysed with carbon 
anodes in a diaphragm type of cell. 
started at this works in 1897, and the plant is now stated 


to be utilising 1200 horse-power, and to have a capacity | 


of three tons of zine and nine tons of bleach per day. 
Up to April 30th, 1901, 1660 tons of zine and 5000 tons 
of bleach are reported to have been producéd by it. The 
fall in the price of the latter product early in 1903 will, 
no doubt, have retarded the further development of the 
Hoepfner process at Winnington. 


In France Salgués process for the treatment of zine | 
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ores in the electric furnace, is receiving trial at the carbide 
works of Crampagna, in the Pyrenees. The ores used for 
this process contain the zinc either as oxide or sulphide, 


and they are smelted with fluxes which‘ vield a slag, | 





carrying off all the impurities of the ore. The zinc may 
either be obtained as metal adhering to this slag, or it 
may be volatilised and ‘condensed as zine dust. With 
containing 40 per cent. zine and furnaces 
100 kilowatt capacity, the vield of zine is stated to be 
nearly 5 kilos. per kilowatt day. 

In Sweden and Norway experimental trials with other 


ores 


electric-furnace processes of zine extraction from its ores 


‘e also in progress, but no trustworthy information 


’ | relating to these has yet been published. 
operation, while the consumption of tin scrap is stated to | 


The 
known 
several 


iron, 
on 


electrolytic deposition of 
as “electro - galvanising,” 
works 


zine upon 


is carried 


industry during 1903. .The hot or “dipping” method 
of galvanising iron is still used for the larger propor- 
tion of galvanised articles, and the electrolytic process, 
which .is. more costly to carry out, reserved for 
special cases, in which the abserice Of any heating is of 
adyantage.. tone igi 


Is 


The process was | 


of | very modern growth, and is yet in the infancy of its 


lon this subject, also a description of a new 
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Strzoda has recently published information 
upon the physical properties of the cathodic deposits 
zinc. He advocates the use of sand, or other inert fin : 
divided material, in the electrolyte, and constant’ apite 
tion, as the best means for avoiding spongy deposits 
Gabran has also recently published details of researches 
form of 
oY upon 


bearing 


apparatus for depositing zine on ships’ bottoms 
other large pieces of work. 





the tin it contains, the erection of tin recovery plants in | 
with destructor plants and | 


the | 
largest amount of tinned provisions, an extension of the | 
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THE PREPARATION OF ESTIMATREs, 
By A MANUFACTURER, 
Na... VE 

THERE how remains for consideration in ow estimate 
the oversea carriage, the erection on site, and the profit 
deemed suitable. 

Both British firms are subject to the same shipping 
charges, so that we have to compare them with the 
foreigner before we can arrive at any understanding. The 
quoted price is 27s. per ton, including all dues in the first 
instance, and about half that in the other. The exact 
figures of foreign carriage are never determined, There 
is always jugglery about it. and the Briton can neve; 


| be absolutely sure how much he is handicapped in this 


| respect, even when British bottoms carry the goods, 


- In 
the present instance, however, it was certain that the 


| figures offered were at least half, possibly less than half, 


| when the foreigner tries to enter our markets. 


of that given. Somehow or other it always happens thus 


He is 


| always on amore favourable plane with regard to shipping 
'than our own firms are, notwithstanding that British 

boats carry two-thirds of the world’s oversea trade, We 
| cannot be surprised at this altogether when we remember 


the onerous exactions of our Board of Trade, from which 


| foreign boats are exempt, the light dues to be paid, the 





| tracts. 
| Governments of the respective countries ; 


| exported work. o 
| tion of the industry due, yet our works have up till now 


|in the States. 


foreign subsidies and bounties, the foreign exe1aptions of 
duties, their preferential railway rates, and all the other 
advantages enjoyed by the foreign boat as compared with 
the British. It does, however, seem hard to the home 
freight charterer that British boats charge him tore for 
shipping his goods from a British port than they would 


| charge the foreigner for similar goods from a foreign: port. 


Yet these are the facts. 

The justice, or even the reasonableness, of this state of 
affairs is hard to see. We are told that it is the outcome 
of foreign protection, and that our shipping masters have 
no option in the matter. Whatever the true reasons may 
be, it is a hard and a bitter fact for the British manu- 
facturer striving to keep his markets. He sees bounty. 
fed industries, not content with home monopolies, 
encouraged to attack him abroad, and substantially 
aided in that by further help. In the present instance, 
the lump-sum difference due to this fact alone amounts 
to £695 odd—as much as the whole profit the foreign 
firm hopes to make on the deal, 

With private contracts the manufacturer knows he 
must sit down under these conditions uncomplainingly, 
but he cannot see why his Government should not take 
cognizance of them when considering Government con- 
Such a handicap is directly and solely due to the 
and when 
Government work is being let, and one Government so 
directs its affairs as to put what is practically a tax on its 
manufacturers’ oversea trade, surely those manufacturers 
have a right to expect that this tax will be remembered, 
and a preference accorded them at least equal to its value. 
But questions of this nature are far too mundane, and 
smack too much of mere commerciality for the 
benevolently-disposed-to-foreigners Government that this 
land is so happy in possessing. As a trade we may kick 


| as much as we like, but until the policy of the country 


alters we have got to swallow our grievances, and take as 
meekly as we can the contemptuous jeers of our success- 


| ful rivals, and the no less exasperating advice of the every- 
day journalist. 


Leaving such a vexatious question, I will now turn to 


the consideration of erection on site. 


It is my opinion that if in any matters our manu- 


| facturers deserve censure this is decidedly one of them. 
| We are undoubtedly very backward as a whole here, and 
| do not possess the enterprise of, for instance, our American 


competitors. Our conservatism clings so closely to us, 
and we are so unwilling to let even a little part of our 
business go outside the immediate shelter of our own 
thumbs, that we have for long stiffened ourselves and 


| resisted to our utmost the growing demand that we should 
| actually be responsible for, and undertake wholly, the 


successful placing in situ of our products. Well for 
England has it been that all its sons have not thought 
thus. Itisa peculiar speectacle—the greatest exporting 
nation under the sun afraid or unwilling to have anything 
further to do with some of its goods than to place them 


| f.0.b. its own ports or f.o.q. a foreign port—and we cannot 


plume ourselves upon our enterprise in this respect, at all 
events. 

To what conditions are we to ascribe this reluctance to 
be thorough? Simply, it seems to me, an insular dread 
of unknown risks. The constructional steel trade is of 


applications—it is only yet feeling its way. During recent 
years only has there been a general demand for much 
Although to this country is the founda- 


been accustomed to look to home orders for the mainstay 
of their trade. What erection on site has been done, 


{ | therefore, has been close to home, with erectors and 
at | 
in Europe and America, but there is | 


ine ow «tc wal rt 7 2 et} it ig re 2h | ° e ° = » 
nothing new to report in connection with this branch | foreman in person inside of three or four hours at the 


foremen in constant and hourly touch, and a summons 
from the works could always be answered by the outside 


Contrast this state of affairs with that obtaining 
Up till much more recently than even 
ourselyes, the whole of their product has been absorbed 
by their home orders; but what a different meaning has 


most. 


* No. V. appeared January 2th. 
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the word “home.” With them it may cover a distance of 
3000 to 4000 miles as the crow flies; with us 800 to 400 
at the outside. Their works have thus been compelled 
to undertake erection work at such a distance and 
necessarily in such out-of-way spots, devoid of ready 
communication, as to isolate as effectually their erecting 
staff as though they were in Egypt. Somewhat naturally, 
then, the American takes a different view of such work to 
what we do. We barely ever let our men out of our 
sight—they are accustomed to the necessity of leaving 
them to their own resources, and know by experience the 
exact risks they run in thus doing. It is no more risk to 
an American firm to send its men to Central Africa than 
it is for us to send ours to Ireland. It is the conditions 
surrounding the industry that are largely responsible for 
this reluctance on the part of our makers to send men 
far afield. 

But the horizon of steelwork is daily widening, and our 
real fault lies in that we are obstinate as to changes. 
The number of British firms engaged in this trade who 
possess a staff that they can confidently send abroad to 
do work is less than the fingers on one hand. In fact, 
our men have been so trained that there are very 
few of them who are competent to be trusted to 
work alone. They need constant and unceasing super- 
vision and attendance, and this is: usually given from 
the works. Cut them adrift from this, and disaster would 
almost inevitably follow. Under our present system 
any man is good enough for an erector who is a decent 
seaffolder and has graduated in foul language. Needless 
to say, these are not the men that can be sent to care for 
the firm’s interests abroad, and our makers are uneasily 
aware of it. 

Structural steelwork gets more and more complicated 
and gains in importance with every year that passes. It 
will not be long before, in their own interests, our makers 
will be obliged to have men specially qualified to manage 
erection work, as is done abroad. It is absolutely neces- 
uty to shake off our insularities and timidities. So soon 
as the demand is there the right men will be found to fill 
it. and we must be prepared to conduct as cheerfully 





and as economically, when required, our erection at the 
other ends of the earth, as we are now prepared to in the | 
nearest town. 

Had this job been for home erection it would doubtless 
have been let by piecework at 18s. 6d. or 20s. per ton. 
Because it is foreign the estimate must be double that. 
The art of economical erection is but little understood in 
this country. 

The difference between the foreign firm's totals for 
delivery f.o.b. and erection on- site is nearly £1800. 
Taking the cost of shipping as 13s. 6d. per ton, this leaves 
them about £1100 to meet every other expense. The 
sum is little enough, but they do not expect any profit 
out of it; they have cut it so fine so that they may take 
the work; and even if they lose a little here they will not 
greatly care. This spirit is so foreign to our own that it 
is worth while to note it. We have no idea of undertak- 
ing such work without very substantial profits accruing. 
it is not exactly to be expected that the foreigner 
will, when he has obtained our trade, continue to estimate 
on quite such a self-effacing basis, but is there not a good 
deal of common sense in his idea? We are in the habit 
of reckoning our profit on the f.o.b. trade, and we expect 
to get that amount of profit on the capital involved up to 
that stage. If we have to do any further financing, we 
want another substantial gain. This hardly seems a 
rational way of managing these matters. We have got 
to come to the idea of looking upon our erection in the 
same way as we regard our advertising or our travellers’ 





expenses; as a sort of necessary evil, or expenditure 
justified by the necessity of finding trade. Cover it in 
our charges we must, and by all means let us well cover 
it, and see that the bank rate is properly included too; 
but the days when an extra 30s. to 40s. per ton profit 


could be imposed merely because erection on site is stipu- | 
| £3907, which latter is the amount of the difference 


lated are gone for ever. 

Questions of the amount of advisable profits for any 
job are purely questions of the market. We have 
realised this when competing amongst ourselves, and 
have always seriously considered each individual case as 
it cropped up. The policy of always imposing a certain 
percentage on the estimated costs and sending in tenders 
based on such a cast iron rule is not a paying one. The 
fluctuations of trade must, as processes get more and 
more automatic and standardised, drive variations of 
price into the maker's profit instead of being a question 
of the cost of labour. Nothing like a standard profit for 
every job can be hoped to be maintained. Everything 
depends on the demand and the supply of work, and 
profit-taking must be accordingly elastic. Every firm is 
bound to be a law unto itself on this point, and its success 
or failure will be in proportion as its management recog- 
nises these truths. 

There is, however, one point in connection with this 
about which something must be said. Why is it that 
such large profits—comparatively—are usually added to 
the estimated costs, and yet that the year’s workings of 
most firms yield a gross profit in no wise comparable. A 
great many steel firms find it hard to show 5 per cent. on 
their capital, yet their turnover has been as great or 
greater than it, and has been variously expected—as per 
the estimates—to yield profits varying from 10 to 25 per 
cent. At least it seems strange that these things are so. 
Good estimation should result in the year’s gains showing 
& percentage directly proportional to the amounts of 
turnover and capital, based on the estimated average 
percentage of profit expected. Of what use is estimation 
if it will not accurately foretell profits as well as expenses 
of work? Yet it is not too much to say that the financial 
year has yet to come in the history of any established 
constructional firm in which the realised profits were even 
closely approximated to the estimated ones. 

Leakages, we are told, are responsible. There are so 
many things that happen to take a little here and a little 
there, until what is left is but the shadow of what was 
expected—or, at all events, if not exactly “ expected,” 








since it is a habit to discount these expectations, yet was 
put down on paper as “estimated” profit. Of course, 
every firm and every job is liable to the unexpected. A 
breakdown entailing much loss on work in progress ; care- 
less workmen and spoilt work ; bad weather ; strikes and 
disagreements—all these and many more risks can and do 
occur to mar the serenity of the expected profits. But 
these do not occur all the time, nor on every job, and, 
like life or fire insurances, are always subject to the 
general law of averages. Their occurrence should not 
vitally affect the proportion that should exist between the 
paper and the actual profits. Present-day estimation is, 
in the majority of instances, a delightfully hazy occupa- 
tion, and profits are just as shadowy, and he is the most 
successful manager who is possessed of the greatest 
faculty for imagination. 

Now, no one can say that these are ideal conditions. 
If it is worth while to estimate at all, if it is worth the 
purchaser's while to procure an estimate of what he will 
have to pay for a job, then it is also worth the manu- 
facturer’s while to have that estimate a just and strict 
one in every sense. As closely as figures will go, it should 
show costs and profits, and the costing department 
should be but a check on and reflect the figures of the 
estimating department in an established firm. Estimates 
are built on costs; and if the building is at all successful, 
the average of the succeeding costs should never be far 
away from the estimated average. Economies of ad- 
ministration, new processes, improved methods, and 
better management will all be proved by the costing 
departinent, and then find their way to the estimating 
department; and the two will once again be placed in 
accord. 

It is now necessary to collect together the data on 
which we have been working and to focus the various 
reasons gradually adduced, with the object of putting 
clearly the grounds for the very general discrepancies in 
present-day estimates. For this purpose let me present 
the figures of the results of the estimates that have been 
given once again. They are :— 

Delivered f.o.b. Erected on site. 
£ s. ¢ 4 s C 


Highest British 13,607 10 0 17,692 10 0 
Lowest British 12,386 9 6 15,832 7 0 
Lowest foreign . 10,139 10 0 11,925 0 0 


The principal reasons for such varying figures have been 
found to be:—Inequality of conditions between the 
British and foreign firms; extravagant specifications ; 
unequal carriage facilities; and loose estimating, conse- 
quent on deficient prime costing. 

With the exception of the item for labour, the first two 
reasons are-practically one, as the differing conditions are 
the result as we have seen of specification demands. We 
have then, broadly, three reasons :—(1) Modern specifica- 
tions; (2) transportation; (3) the estimating system; and 
it now behoves us to apportion as néarly as we can the 
figures belonging to each, so that we may form an 
accurate notion as to how far each is separately 
responsible, and which bears the greatest measure of 
responsibility. As between the two British firms on the 
“erected on site” figures, there is a difference of only 
about 12 per cent., and between the lowest British and 
the foreign there is about 33 per cent., it will serve the 
purpose best if we chiefly take the latter comparison for 
our figures. 

Proceeding then with the items due to the specification, 
we get :—(1) 

Per ton, 

s. dd. 

Extra cost of British over foreign steel 7 6 

Extra for stringent testing and other clauses 10 0 

Extra for ‘‘finish” and girder yard conditions 5 0 

Extra for “‘ extra” export conditions + 0 

Total £115 6 
On the total tonnage this represents the substantial item 
of £1830 in favour of the foreign firm, out of a total of 


between theirs and the lowest British tender. £1830 out 
of a total of £3907 is due to special conditions. At the 
same time, out of this sum of £1830 there is £902 to be 
reckoned as solely due to the stipulation, “ British steel.” 
This stipulation we must all unite in upholding, so that, 
whilst the sum due to it is properly included in the 
total as being a specific reason for the disparity 
between British and _ foreign prices, yet, strictly 
speaking, its omission brings the specific causes down 
to the figure of £928. Here, then, we have the 
sum of £928 imposed upon our manufacturers as 
a handicap in the struggle for trade —a sum that is 
literally thrown away, since it has been proved that its 
‘expenditure has not been any gain to the job in any way 
whatever! Under equal conditions the foreign and 
British firms would both have had to include this sum ; 
whilst had the conditions been rigidly enforced the 
“ British steel ” would have effectually barred the foreign 
tender. Not that we wish as a nation to be absolutely 
free from foreign competition ; that is not the point, for 
we all recognise that such competition is healthy, and 
shows us how we stand with the rest of the world. But 
we do just plead for a level start. Give us the same 
conditions to work under that is allowed to the foreigner ; 
and if then we are beaten, we will] at least take it manfully. 
In the present instance “ British steel” is a condition, 
and the process to be employed is also a condition. 
These two conditions alone are proved to account for the 
sum of £902 in a medium-sized contract—nearly 6 per 
cent. of the British total price. Further conditions 
account for £928—a further 6 per cent. We have thus 
12 per cent. of our total price, representing conditions 
which are not and cannot be fulsilled by the successful 
foreign rival. There is no semblance of real competition 
here. If at the last moment certain conditions are 
withdrawn and a foreign tender not complying with them 
accepted, then in all common fairness those conditions 
never ought to have been imposed, or else an opportunity 
should be given for the whole of the firms tendering to 
re-tender on the new and depleted specification. 


At the present moment there is bitterness, and justifi- 
able bitterness, over the action of the London County 
Council’s Committee in the matter of the purchase of 
tramway rails. Yet the crux of the affair is exactly what 
we have been just considering. Every engineer and 
manufacturer who has had dealings with the London 
County Council knows its difficult and almost impossible 
specification. Yet if the London County Council will as’ 
rigidly enforce this same specification over the water as 
it would do were the rails to be rolled here, not a man 
now grumbling would have any justification. The 
Council’s fair wages clause and its schedule of hours and 
remuneration of labour ptt a heavy tax on British 
industry far heavier than the percentage named above. 
These clauses and schedules are impossible of enforce- 
ment on the Continent, and the Council’s inspectors will 
be limited to the passing of the product only. Why 
should this preference be afforded the foreigner? If the 
results of the tenders did not please the Council, and the sum 
represented by the foreign estimates was about the sum 
they were prepared to pay, why could not the British 
firms be informed that they could reconsider their prices 
on the same basis that the foreigner had made his upon ? 
If, then, they failed to make an acceptable offer, no 
argument would have remained against the foreign 
letting. The fair wages clauses are supposed to be 
inserted in this specification, because the citizens of 
London believe that less wages are an injustice to the 
worker. Does it make all the difference as to whether 
that work is British or foreign ? 
It is only charitable to believe that the average 
engineer and the average buyer in this country do not 
understand that the stipulations they make, and then so 
airily brush aside in favour of the foreigner, often repre- 
sent, as in the present instance, 12 per cent. of the 
British prices, and that at least half of this is frivolous 
and unnecessary. 
(2) In the matter of transportation the following 
moneys have been assigned as the difference between 
what the British and foreign makers have to pay ;— 
Extra British railway charges = 4s. Od. per ton. 
freightage ... = 15s. 6d. ee 





Total ... — Iis. 6d. os 


On the total tonnage this item represents some £900, or 
also about 6 per cent. of the British figures. In itself it 
is seen to be a severe handicap, but it is difficult to see 
how it is to be avoided. The designing engineers, the 
mills and the manufacturers, are clearly not responsible. 
The railway companies do not pay such tnmense 
dividends as to enable them to base their charges on 
those of the State-aided continental lines. The only fair 
way out of the difficulty seems to be that the buyer—in 
this case the Government—should remember the fact and 
allow a preference to the British price to about this 
extent, since it is not prepared to State-aid freightage 
rates. 

(3) The percentage of difference due to the estimating 
system is naturally very difficult of precise statement. 
The differences discussed above are generally considered 
constant and ever-present; but an estimating differ- 
ence is just as liable to be due to under as to over- 
estimation. From the common British system we have 
been considering it is evident there is no marked line or 
standard by which to start comparison. If any useful 
data is to be adduced, it will always be necessary to set 
a standard and consider results as they represent an 
approximation to, or a falling from, this selection.. From 
what has previously been said, it will be gathered that 
our methods—which have been freely diseussed—fall far 
behind those adopted by our foreign competitors. It will, 
therefore,be convenient for the present purpose if the foreign 
prices are taken as representing the standard we require ; 
and after making allowances as already ascertained, and 
also a further one for the cheaper labour abroad, and 
reckoning that the foreigner’s expected profit is equal to the 
actual profit that the British firm would make if given 
the job, the balance in this case will fairly represent the 
over-estimation—either in wages or expenses—of the 
British firm. Reckoning, then, that the foreigner has 
accurately put down both his wages and charges, we find 
that the 25 per cent. lower wages he gives represent a 
saving to him of £420. In his favour up till now we 
have then :-— 





£ 
Due to specification ; .. 1830 
transportation 900 
lower wages 420 
Total... . .. £3150 


Taking this sum from the total difference of £3967, we 
get £757 as representing the amount that the British firms 
have wrongly estimated in the present instance. This 
sum is equal to 5 per cent. of the lowest British tender, 
or nearly 7 per cent. of the lowest tender sent in! Bear 
in mind that it does not represent a legitimate variation 
in tender prices, but a tax on the estimates that never 
ought to be there, as it is entirely an avoidable tax. It 
represents the penalty we pay for laxity in business 
methods, and the extent to which we voluntarily handicap 
ourselves in the race for trade. It is a matter that manu- 
facturers have entirely in their own hands, and they, and 
they only, are to blame for its continued existence. 

Summing up results, it is apparent that the three 
reasons—specification conditions, carriage and transporta- 
tion, and the estimating system—are each about equally 
concerned in the case we have been considering. The 
first two are beyond the power of the manufacturer to 
alter; the third is entirely his own. So far as the 
engineer and the buyer are concerned, they are jointly 
responsible for two-thirds of the £3907 at stake in this 
contract. Let them, then, take lesson from it, and as 
British do their part to see that their own kith and kin 
have fair play in the markets they control. 

As for the remaining third—this is really much more 








serious than-it looks, and warrants closer investigation, 
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MOTOR CARS IN PARIS. 
No. V1.* 

Jupsinc from the number of industrial vehicles 
exhibited at the Paris show, it would seem as if the ques- 
tion of heavy transport had made a good deal of progress 
during the past year, but if we look at what has been 
accomplished in that period, it is to be feared that the 
industrial phase of automobilism in France is still very 
much where it was a twelvemonth ago. The explana- 
tion of this probably lies in the fact that manufacturers 
of pleasure carriages are rarely successful when they 
come to build cars for traffic conditions differing widely 
from those they are accustomed to take into account. 
The essential requirements of a touring car are light- 
ness, elasticity, and a fairly high speed. None of these 
conditions are absolutely necessary in an industrial 
vehicle. 
strength for heavy loads, without being unwieldy and 
cumbrous, and above all it must be economical. The 
high-speed engine usually fitted to touring cars is not 
the most economical type that can be devised, and when 
builders adapt it to vans and wagons—employing the 
same motors and transmissions, and, in fact, the same 
type of chassis as on the pleasure carriage—the results 
are disappointing alike as regards fuel consumption and 
trustworthiness. The petrol motor will never give good 
results when constantly overloaded. The industrial car 
is an entirely distinct type of vehicle that requires to be 
designed for special conditions of working. These con- 
ditions are so variable that the building of vehicles to 
meet them constitutes a separate branch of the automobile 
industry, and firms who have closely studied these require- 
ments are alone able to supply vehicles that will satisfac- 
torily fulfil certain particular services in the way of trans- 
porting heavy loads. It is for this reason that the simple 
adaptation of standard mechanisms to wagon frames can 
rarély give satisfactory results. The majority of makers have 
themselves apparently so little faith in the suitability of 


“Tors Excrneer” 


It must be built with an ample margin of | 


. 
a fairly constant angular speed. All that is required in 
the engine is strength, simplicity and economy. There 
is no inconvenience in having four changes of speed 
giving, say, eight miles oa the level, six on slight up 
grades, four on hills, and a possibility of gearing down 
to two miles to get the heavy vehicle out of awkward 
ruts or holes. It, of course, facilitates driving to be able 
to accelerate the engine, but this means an increased 
consumption of fuel. An engine running under these 
conditions with paraffin or alcohol may be capable of 
giving results as good as, or better than, with petrol. 
The use of alcohol is obviously particularly advantageous 
in districts on the Continent where the agricultural 
spirit can be procured at low cost. In the beet 
centres the distillers are able to use spirit of their own 
manufacture, and the alcohol wagon is therefore par- 
ticularly suitable for transporting beet to the factories. 
In Germany aleohol wagons and tractors are built for 
military use, aad they are also being supplied to the 
Colonies. Some time ago the Government offered a large 
bonus to the manufacturer who would run a service of 
alcohol or paraftin vehicles in the German West African 
possessions. It is probable therefore that alcohol or 
paraftin will play an important part in heavy road transport 
on the Continent, where the internal-combustion engine is 
employed to the almost entire exclusion of the steam engine. 

That firms who give a close attention to the industrial 
vehicle find it necessary to design their lorries and 
wagons for the special work they are called upon to 
perform is seen in the vehicle built by C. Mathian, 
of which an illustration will be found on page 11. This 
lorry carries a load of five tons. The frame is constructed 
of oak of large section, stiffened and strengthened by 
flitch plates. The four-cylinder vertical engine is 
designed specially with a view to economy. The induc- 
tion valves are mechanically operated, the cams on the 
half-time shaft being of special form, so that the admission 
can be cut off without the use of the throttling valve. It 
is claimed that this arrangement allows of the expansion 
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PART END VIEW OF SECTION OF TURGAN RAILWAY CAR 


their lorries and wagons, that they only trouble to supply 
them to order or exhibit specimens at the shows. They 
have not even given any support to the attempts that 
have been made during the past year to popularise 
heavy car traction by the holding of trials, and it will be 
remembered that the trials carried out by the Technical 
Committee of the Automobile Club of France a few 


months ago were such an absolute failure, that it was | 


proposed to eliminate them from future programmes 
altogether. The situation is, in fact, so serious from the 
point of view of heavy road transport, that the Auto- 
mobile Club of France has decided to make another big 
effort to arouse interest in the industrial vehicle. 
intended, therefore, to organise the trials this year on 
entirely different lines. The vehicles will be required to 
make a six days’ circular tour, taking in several of the 
leading towns, in each of which they will be tested over 
a certain distance, the idea being that by bringing the 
vehicles directly to the notice of probable users a much 
greater interest will be awakened, at the same time that 
inquiries for vans and wagons will induce manufacturers 
to pay more attention to this type of vehicle. As a 
matter of fact, the fault does not rest with would-be 
buyers. Until a year or two ago there were always 
plenty of inquiries, but users gave up asking for them 
when they found that the vans and wagons supplied did 
not fulfil their requirements. A big trade can only be 
built up when manufacturers make the construction of 
industrial cars a separate branch, and confide it to 
engineers whose ideas have not been warped by a too 
close association with the pleasure carriage. 

It is when we come to consider the conditions under 
which the wagon is often required to work that we see 
the possibilities that exist for the paraffin or alcohol 
engine. The objection to it on account of the increased 
weight per horse-power does not hold good in the case of 
the lorry and wagon: in fact, this weight is an advantage 
by giving a much needed strength to the 
mechanism. The engine does not require the refinements 


necessary in the pleasure carriage. It can be conveniently | 


fitted with a positive feed carburetter, and can run at 
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It is | 


motor , 


of the fuel being utilised to the fullest extent, and | 
apparently the engine should give very good results with | 


alcohol or paraffin. At the same time a full range of 
power can be given to the engine. The motor is lubri- 
cated throughout by one pump driven from the crank 
shaft. The water used for cooling is limited to the 
quantity contained in the jacket, and the steam is con- 
densed by a nest of copper tubes in front of the lorry. 
The gear, giving four speeds and reverse, is contained in 


a box forming an extension of the differential box on the | 


countershaft, the whole being firmly supported by the 
back axle and by a cross-piece attached to the frame 
members, so that no cross or thrust stresses are put on 
the gear at all. The transmission from the engine to the 
gear-box is by a cardan shaft, and from the countershaft 
to the driving wheels by chains. The wheels have broad 


iron tires, and exceptionally long springs minimise the | 
The steering | 


effect of the road shocks on the vehicles. 
is effected by a small hand wheel gearing down by a bevel 
wheel, by which means only a slight effort is required in 
steering. The builders of the Hagen lorry believe that 
the weakest parts of the industrial vehicle are the change 
speed gear and the chain, and that both should be sup- 


pressed in cars which are intended to carry heavy loads | 
The Hagen car is a German inven- | 
| 


at variable speeds. 
tion, and it is certainly remarkable for its originality. 
The power transmission is effected by a_ ratchet 
arrangement. The 12 h.p. two-cylinder vertical 
engine drives the countershaft through a bevel gear, 
and on the shaft is an excentric to which variable radii 
are given by an internal screw passing through a threaded 
collar on the excentric. To the excentric is attached a 
rod with a link, to the ends of which are other rods that 
give an alternate pushing motion to a toothed disc on the 
driving axle. The disc has grooves in which slide teeth 


of a triangular form, against which the rods push with | 


every revolution of the countershaft. All ranges of 
speed can be obtained by varying the radius of the 
excentric. The internal arrangements of the excentric 
gear and ratchet disc are a little complicated, but there 
is no doubt that the new system of transmission gives 
good results—at all events, so far as concerns the facility 


for starting under heavy loads. The lorry carries a load 
of about three tons on all ordinary gradients, and the 
weight of the yehicle is also three tons. 

Turgan Foy et Cie.—Rue Carnot, Levallois- Perret, Seine 
—have for many years been giving special attention to 
the building of light locomotives, steam wagons, and 
other vehicles for dealing with light traffic on local lines 
and heavy transport on roads, and they have quite 4 
variety of railway motor coaches and road wagons in 
actual use. Their latest type of vehicle is a parattin 
tramear which has been built for the Chemins de Fer de 
la Dréme. One of these cars was exhibited at the Paris 
Salon. There are only four other tramears on the Couti- 
nent propelled by internal combustion engines, and these 
are all fitted with Daimler petrol motors. It will be secy 
from the accompanying drawings, page 131, that the Turgan 
car is propelled by a four-cylinder vertical engine using 
either petrol or ordinary paraffin, The bore is 100 iin, 
and the stroke 110 mm., and, running at 800 to 1000 
revolutions, the engine develops 16 horse-power. The 
clutch is of the ordinary leather-faced type, and gives an 
wmple friction surface. The mechanism is very similar 
to that adopted on ordinary motor vehicles with propeller 
shaft transmission, though, of course, all the parts ar 
designed specially for the load. The variable speed gear. 
box, as well as the engine, are carried on a strong 
secondary frame, and the transmission is by universal 
jointed shaft to the differential on the rear axle. All four 
wheels are made drivers by coupling rods. It will be 
noticed that particular attention is paid to the brakes, 
which give ample security on all gradients. A draw-bar 
actuated by a foot lever ensures equal pressure on the 
band brakes of the rear wheels, and a hand lever applies 
simultaneously two other band brakes, as well as the 
shoe brakes on all four wheels. The length of the car is 
4°53 m.; width, 1°7m.; and height, 2°78m. The total 
weight of the car is 3870 kilos., comprising chassis, engin: 
and fuel, 2400 kilos. ; body, 700 kilos. ; and ten passengers 
and conductor, 770 kilos. The tanks in front have a 
capacity of 60 litres of liquid fuel and 100 litres of water 
for cooling. The makers claim that this type of vehicl 
is not only suitable for tramlines, but also for local rail- 
| ways, where the traffic is light. An illustration of the 
| tramear will be found on page 11 (ante). 
| On pages 3 and 11 are reproduced photographs of the 
| new automobile fire engine which has been constructed 
| for the Paris Fire Brigade by MM. Weyher et Richemond, 
|of Pantin. This engine has been specially devised in 

view of the calls that are frequently made from the 
suburbs, where it is necessary to send relief in th 
shortest possible space of time with all the equipment 
required to combat the fire immediately on arrival. The 
boiler is of the type invented by M. Durenne and 
| Commandant Krebs, and improved by MM. Weyher et 
| Richemond to facilitate the cleaning of the tubes. The 
| water is always kept at a temperature of 100 deg. Cent., 
| so that steam can be raised to normal pressure within 
| three and a-half minutes of the alarm, this time being, of 
course, more than made up by the speed of the vehicle 
| when going to fires at some distance from the station. 
| The two-cylinder vertical engine is compound, and at the 
normal working pressure of 10 kilos. per square centimetre, 
develops 30 horse-power at 300 revolutions, while if extra 
| power is needed on hills the driver can adinit live steam 
| to both cylinders, when the power developed will exceed 
| 40 horse-power. On each end of the crank shaft are claw 
| clutches, which can be clutched either into the tran:- 
| nitting shaft to the countershaft, or to the double-acting 
pump. This pump is intended to discharge 1600 litres a 
| minute, but its actual discharge is 1800 litres, and even 
2000 litres. The equipment consists of 800m. of pipe, 
three big nozzles and six small ones, four large pipes for 
attaching to the mains, two reels, a ladder, and all 
accessories. It carries eleven men. The speed at which 
| the vehicle will travel is 15 miles an hour. The wheels 
have solid rubber tires, and very powerfu) brakes are 
fitted. As we have said, this automobile fire engine is a 
complete type intended for special service. For town 
use the Paris Fire Brigade are using several electric 
wagons for transporting the reels, ladders, and other 
material of the type we illustrated and described some 
years ago, and as the number employed have been 
increased, it is evident that they give satisfaction. 

No automobile show is complete without presenting 
some startling invention, in which more often than not 
ingenuity seems to be sadly misplaced, and it is difficult 
to say whether we can put in this category the “ thermo- 
pneumatic ” car of MM. Girardville and Mekarski. The 
name is not pretty, nor is the car, but as the vehicle is 
purely experimental, we cannot quarrel with its ungainly 
| appearance. The association of M. Mekarski with the 
invention, at all events suggests that the new system is 
at least worth attention. This system consists simply in 
an air-compressing plant, with a petrol motor. The 
internal combustion engine works a compressor which 
compresses air in a reservoir. The considerable fall in 
| temperature resulting from the subsequent expansion of 
| air before and during admission into the cylinder is com- 
pensated for by the radiation of heat from the petrol 
engine, the hot water from the jacket circulating around 
| the cylinder and pipes in which the air is expanded, so 
that theoretically no calories are lost at all, except, of 
course, what escapes with the exhaust. This method of 
overcoming the objections to compressed air for motor 
cars on account of the weight of the reservoir, the cost 
of compressing the air, and the small distance covered 
with each charge, is interesting,. but it is impossible to 
say whether the system is likely to provide a practical 
solution from the crude experimental car exhibited at the 
Paris Show. 











Txt Mediterranean Railway contemplates the extension 
of the electric system with a third rail over the Verese-Laveno 
Gallarat-Sesto Calende-Arona lines, so that Milan will be directly 


| connected with the upper Italian lakes by four electric standard 


railways, 
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(Fo descr splion see page 130) 
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VENTILATION OF SOME CON- 
TINENTAL TUNNELS. 
No. IV.* 

ConTINUING on from Piteccio we pass by Pistoja, 
Florence and Pisa to the tunnels on the Mediterranean 
Railways system under the Ligurian Apennines, north of 
Genoa. <A few introductory remarks are here necessary. 
The Mediterranean lines traverse this mountain range by 
means of two routes, which at the present time possess an 
unusual interest by reason of the great engineering 
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tunnel traffic is stopped daily from 1 to 5 p.m., and the 
tunnel is therefore in operation twenty hours per diem. 
The condenser is a large tank or pond at the front of the 
engine-house, fitted with a ring of Koerting ejectors. 

The situation of this ventilating station is very fine, and 
embraces a view of mountains and valley, through which 
wind the Giovi and Ronco railway lines, On the first- 
named, to the left-hand side, may be seen goods trains of 
280 tons—the limit is 330 tons—moved by three powerful 
goods engines of the eight-coupled “Sigl” type, working 
up the steep incline of 1 in 27°5 at a maximum speed of 








M!tGNANEBO 


/ 





2 





. 


0 
on 


mM, 
Railway atte 
Km:13.475.02 
Sh 
Sra 
of Mignaiega Kd 


fd: 


ration Galt 
nh latin 


P. 
Advance Signat 
Caution Signal ....3.4.- 


to Sace 
Ventilator Cone 
Gong Plated Striker & 


Blow) 
ordi 
As, 

Ve, 


Fig. ‘(O-—-VENTiLATING SYSTE 


projects now being studied for supplementing them with 
other parallel lines to meet the pressing requirements of 
the Port of Genoa in connection with the new sphere of 
commercial influence opened to it by the construction of 
the Simplon Tunnel route. The latest Genoa-Novi line 
will in all probability be constructed with a very easy 
gradient by means of a straight tunnel almost equal in 
length to that of the Simplon Tunnel. The existing 
roads to Novi include the old Busalla route, passing 
through the celebrated tunnel of Giovi, and the new 
branch lines or “* Suceursale * of Ronco, opened in 1889, and 
passing vid the lenger tunnel of Ronco. These two lines 
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RONCO TUNNEL 


side—parallel 
* Succursale ” 
whereon the 


12 miles per hour; and on the right-hand 
to the first line and 50 vards from it—the 
line, with its lesser gradient of 1 in 66, 


heaviest goods trains of 510 tons are hauled and pushed 
up 
8 


12 
of 


the incline by a couple of the newest type of 


effort. Our ‘ 12 
atter line as taken from the 


coupled compound engines exerting an aggregate 
engraving—F ig. 


17 tons tractive 
—given below shows the | 
ventilator station. 

One of the fans is arranged to blow the air through a 
passige in connection with the Saccardo system of cones 





The distance between their centres is therefore 
15m. The first is the conduit for air arriving in the 
tunnel under compression—C, Fig. 10—and — driven 
towards Minanego, and the second aspires air through 
the tunnel from the Ronco end, D. The edges of the 
gallery entrances are slightly curved, and lipped to favour 
the course of the air into or out of the tunnel. Their 
section is 166°78 square feet at their junction with the 
tunnel, and 87 square feet at the distant, or far ends, 
The full section of the tunnel itself is 473} square feet, 
or 32} square feet greater than the Mont Cenis Tunnel, 
As the tunnel has a total length of 8300 m. (nearly 
52 miles), the distance from the Ronco portal to the 
exhaust passage is 3900 m., and as the distance from the 
tunnel to the exhausting fan is 286 m. (940ft.) the total 
course of the induced air is 4226m. The compression or 
blowing conduit has a length of 301 m. (990ft.), and the 
total course of the blown air driven to the lower portal 
at Minanego is therefore 4646 m. 

The height of the Busalla-Ronco ventilator station 
above the tunnel floor is 277ft., and communication may 
be effected between the two places by means of long 
flights of an apparently interminable number of shallow 
treads moulded in cement—like the gallery walls. This 
passage ends, of course, in the diffusing chamber 
beneath the blowing fan, which is 13ft. 2in. diameter, and 
is turned at a speed of 70 to 80 revolutions per minute by 


Genoa. 


‘* : ; : é 
a 50 horse-power single-expansion engine direct-coupled, 


For the aspiration of the tunnel gases there is a fan 16ft. 
diameter, run at 100 revolutions per minute by an 80 
horse-power—nominal—tandem compound engine direct- 
coupled. All fans have the “ Adriatic ” friction coupling. 
There are three boilers by Tosi, carrying an effective 
pressure of 123 lb. on the square inch. The condensing tanks 
are crowded close in between the buildings, and appear 
less well arranged for efficiency, and also for the preser- 
vation of the buildings, than at Minanego. There is a 
shoit uptake in brick built over the exhausting fans to 
carry off the fumes from the tunnel. Below these wheels 











Fig. 3—SOUTHERN PORTAL OF RONCO 
bifurcate at Rivarola, 3} miles from Genoa, and near the 
extensive sorting sidings now in construction at the Parco | 
de Campasso, the newer line turning to the left tocommence | 
at once the ascent of the hills, while the old line continues | 
on much farther to near Pontedecimo before making its | 
abrupt passage of the Giovi. Both lines reunite at 
Ronco Station on the summit of the incline and then | 
continue to Milan and Turin. Ronco is 17-2 miles from 
Genoa. It has a difference of level of 1000ft. above | 
Genoa, Porta Principe Station. With the inclines to be | 
surmounted and the ever-increasing volume of trattic to 
be handled, the question of the ventilation of the 
longer tunnels is particularly difficult. 

Ronco Tunnel is very interesting from the special 
system employed in its ventilation. It comprises a large 
station at the lower mouth of the tunnel with air conduits | 


for aspiration and for blowing simultaneously, and at its | 


mid-length there is a second station with air conduits 
both for exhaustion and for blowing and accelerating the | 
air in its course to the lower end of the tunnel, and 
more especially to aid in rendering the tunnel signals 
A reference to the diagram Fig. 10 will make 
this clear. 

On the hill above the southern portal at Minanego | 
Station, the principal station, shown in the view Fig. 11, 
is installed with a 500 indicated horse - power tandem 
compound condensing engine by Tosi of Legnano, having | 
valves of Sulzer pattern, and directly connected by a | 
flexible coupling to two fans of the Ser type, by Rizzi of | 
Modena. These have a diameter of 17ft. 2hin., and 
ordinarily run at 82 revolutions, but occasionally work up 
to 105. In ordinary work they displace the tunnel air at | 
the rate of 2 m. (6ft. 63in.) per second, and occasionally | 
work up to as high a rate as 3 m. (9ft. 10in.). A couple 
of bells in connection with the tunnel anemometers serve 
to warn the machinist of variations below or above the 
limits indicated. 

There are three fire-tube boilers by Tosi—one kept in 
reserve—working at a pressure of 148 lb. on the square 
inch, and provided with Tosi economisers fitted with 
mechanical sweepers—which last operate three hours per 
day. 
tion of being somewhat extravagant in fuel. We are 
informed locally that this is from 2 to 2} tons of coal per 


visible. 


day at Minanego, and the engine efficiency is given as | 


The 


oue indicated horse-power hour per 1°87 lb. of coal. 
The 


coal is Cardiff, of comparatively iow thermal value. 
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The plants of the Ronco Tunnel possess a reputa- | 
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TUNNEL Fig. 12—RONCO 


| built in the entry to the tunnel—see A, Fig. 1OQ—while the , 
| other exhausts the air descending the tunnel by means of 


a single passage on the right-hand side of the tunnel B, 
Fig. 10. These passages, built in masonry faced with 
cement, are to be noted in the view Fig. 11. The action 


| of the air in this tunnel is the reverse of that generally 


employed for the St. Gothard, for here the smoke is sucked 
away inthe wake of the train, and the ventilators have to 
overcome the reverse air current set up by the speed of 
the train itself, while in the St. Gothard the ventilator 
usually drives the smoke and gases after the train, aided 
in that action by the forward movement of the train itself. 








Fig. 12—NORTHERN PORTAL--GIOVI TUNNEL 


| The Minanego ventilator station has been at work since 
| 1890, and the tunnel portal and buildings in its immediate 
| neighbourhood testify by their blackness to the sinoke- 
extracting capacity of the whole plant. The cones of the 
| annular ejector are of sheet iron, and resemble those at 
| the Goschenen portal already illustrated on page 82. 

Two and a-half miles farther up the tunnel we arrive 
at the Fenestre di Busalla on the right-hand side of the 
| tunnel. The first gallery is at kilometre point 17-820, 

and the second at point 17°835, as measured from 


TUNNEL—VIEW FROM VENTILATOR STATION 


the arrival chamber is cut off from the suction passage bs 
open netting. The quantity of steam, smoke and gases 
sucked into and partially condensed in this large room 
may be imagined from the depth of black oily mud 
covering the floor, and the thickness of tarry and sooty 
deposits on the walls. 

This ventilator plant is situated on the side of the 
mountain in the Scrivia valley, and not far distant from 
Busalla railway station. The inclined shafts which are 
now used for the ventilator formerly served for extra 
headings during the work of boring the Ronco Tunnel. 

Returning to the tunnel at the point of departure, it mas 
be observed that an hour after the stoppage of the tunnel 
to trattic—1 to 5 p.m.-—-the air is perfectly free from smoke 
andgas. During service the state of the tunnel atmosphere 
is variable and dependent upon the favouring or adverse 
conditions of the natural draught. Occasionally, with a 
strong wind setting in from the Mediterranean, and as 
judged at hazard from the interior of a brake van attached 
to five goods engines running down hill without steam, 
the condition of the air is but little more tolerable than 
that of the St. Gothard when at its worst. Again, in 
calm weather, and as judged from the footplate of the 
leading locomotive of a mineral train, the air is oftentimes 
all that could be desired by train men. 

On the whole, the result of this quadruple syste:n of 
ventilation has been so far satisfactory as to permit the 
installation of a supplementary station in the block 
section between the two portals, the lamp signals now 
being made visible through the increased clearness of the 
air. The signal-box is established at the 17°778 kilom., 
a little below the delivery conduit in the tunnel. This 
station only serves for trains mounting the incline. As 
goods trains have twenty-one minutes to clear the tunnel, 
the saving of time effected by the extra sub-section is a 
considerable gain for the traffic capacity of a line of such 
importance, Arrangements are made so that if ever the 
smoke or steam interfered with the visibility of the signals 
the signalman could not give the way to Minanego 
without the previous consent of Ronco. This block 
section has been in regular operation since May, 1903. 
The track is double. The tunnel gradient is 1 in 86. 
Outside the tunnel the rails weigh 90 Ib. per yard, and 
inside the tunnel 96 lb. They are of a very uncommon 
type on Italian main lines, being double-headed and secured 
in cast iron chairs. The ballasting is broken granite, and 
the whole of the road bed throughout the steep gradient 
is splendidly maintained. There is no superficial damp- 
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ness in the tunnel, but the rails are somewhat pitted with 
rust. , > 

The number of trains usually passing through the tunnel 
js 43 goods and 20 passenger daily. The latter are hauled 
by one locomotive when they are not in excess of 140 
tons, and heavy goods trains, usually weighing from 480 
to 510 tons behind the tender, are propelled by two 
engines, & rear locomotive being compulsory as an 
jusurance against broken couplings—for the engines 
employed at this work are capable, each one, of hauling 
1200 tons on a level line. 
mounting grade is about 19 miles per hour in the tunnel. 

\s the production.of smoke in the Ronco Tunnel 
appears, even allowing for the steepness of the gradient 
and the quantity of the traffic, to be rather abnormal, we 
desired to proceed by a heavily-laden goods train to Ronco, 
in order to see how the firing is conducted. 
eylinder compound locomotives especially employed on 
this line have a grate area of 47°3 square feet in an 
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Fig. 14-VENTILATING SYSTEM 


American type wide fire-box, with only one fire-hole. A 
large portion of the available grate area is cut away by a 
low bridge, thus forming a sort of combustion space at 
the front end, but this does not appear altogether so satis- 
factory as the brick arch. The fuel used is Cardiff coal 
in briquettes, knobs, and slack, and according to a driver, 
the quantity burnt on the 15 miles between Sampier- 
darena and Ronco varies from 1430 Ib. to 1540 Ib. 
depending very much on the fireman. This is equal to 
the average rate of 92 lb. per mile, or *36-1b. per ton-mile 
for a gross load of 355 tons raised a total of 1000ft. in 
the distance of 15 miles named. Tlie firing on these 
locomotives appears to be done in a satisfactory manner, 
and as taught in the firemen’s classes at Sampierdarena 
from the principles. propounded in an important 
manual by one of the chief officers of the Mediterranean 
Company. 

In the tunnel there is as little firing as possible—about 
three shovels to one side, and then, perhaps, six to the 
other, to fill up a hole in the thin fire of the wide grate. or 
just sufficient to enable the engine to get through to 
Ronco—the terminal for these locomotives. There are 
no special smoke-abating appliances on the engines, and 
the register provided on the fire-door serves little more 
than as a peep-hole to watch the fire without having to 
open the Soot to the driver’s inconvenience, 

With passenger locomotives which continue through 
to Alessandria the case is different, and the fire has to be 
maintained throughout. The smoke trouble is an im- 
portant one in the Ronco Tunnel, and for those who only 
wish to see a severe case this sub-Apennine passage is 
more interesting than the single-track tunnels of the 
Bologna- Florence line. 

From Ronco Station we return towards Genoa by the 
old—1853—line of the Giovi, the road ascending at the 
rate of 1 in 85 and 1 in 100 as far as Busalla station, 
which is the culminating point of the Giovi route, 14 
miles from Genoa, and 1150ft. above the principal station 
of the Queen City of Italy, and 1203ft. above sea level. 
The drop over the hillside of 1 in 28°5 commences at 
Busalla Station, and a little beyond, in the bleak Scrivia 
valley, the Giovi Tunnel is preceded by the ventilator 
station shown in the view, Fig. 13. The motive power 
here isacross-compound engine by Tosiof 150horse-power, 
with Rider expansion gear driving two 18ft. fans at from 
60 to 100 revolutions per minute by means of rope belting 
and a large driving pulley keyed in between the two fans 
in a separate wheel-house. There are three ordinary 
boilers, one for reserve, drawing their supply—800 litres 
per minute—from the shallow Scrivia torrent. The feed- 
water heating apparatus is by Socum and Wick of Basle. 

In the tunnel portals the cones of the Saccardo 
apparatus are of sheet iron, and foree the air into the 
tunnel down the incline, from the northern to the 
southern entrance, situated in the sheltered Polcevera 
valley, at a rate of from‘ 2m. to 34m. per second. The 
tunnel being comparatively short—that is, 3258 m., or 
about two miles in length—it is not necessary to run the 
ventilators continuously. . The line is closed to traffic to 
alow of works inspection between 9 p.m. and 1.40 a.m. 

Despite the large number of locomotives which pass 

through the tunnel, and the quantity of smoke emitted by 
them, the ventilation of this tunnel appears to be very 
satisfactorily arranged. The daily number of trains is 
about thirty, and from the foot of the incline to Ponte- 
decimo goods trains are hauled by three locomotives— 
Sigh and Engerth types—and passenger trains by two 
locomotives. International expresses passing by this 
route are pulled by a six-coupled engine in front and 
pushed by an eight-coupled “Sigl” goods locomotive | 
uncoupled in the rear of the train. The locomotives 
themselves represent a weight equal to that of the trains. | 
The minimum speed of passenger trains on the three-mile , 
incline between Montanesi and Busalla is 16 miles per | 
hour. In neither of these Genoa railways is the pushing 
locomotive reversed end for end, as is done between 
Pistoja and Pracchia on the Meridionali lines. The track 
is double, and laid with rails of 73 Ib. per yard of double- 
headed section secured in chairs, 





The speed of the goods trains | 


The two- | 
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The principal reason which led to the application of 
forced ventilation in this tunnel was the asphyxiation on 
August 12th, 1898, of two enginemen, followed by a run 
back down the hill to a spot in the Polcevera valley, 
where a marble cross now marks the site of a terrible 
accident. 

The traftic over these lines of the Ligurian Apennines 
is greatly increased by a mineral traffic of a somewhat 
unsatisfactory nature, consisting of the transport of coal 
from the port to a large briquette-making establishment— 
one of Count Edilio Raggio’s—at Novi, and its subsequent 
return down the hill to Genoa. Contract coal costs only 
25 lires per ton on board at Genoa, but the expensive 
| haulage by rail is sometimes sufficient to carry that figure 
| to 36 lires 60 centimes per ton as the average cost in one 
| year for the supplies of the Mediterranean Company. 

By way of Alessandria and Turin we now arrive at 
| the Fréjus or Bardonnechia end of the Mont Cenis Tunnel. 
The installation for its artificial ventilation was completed 
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OF THE MONT CENIS TUNNEL 

at the end of last year, and it is to commence operating 
this month. The details of this plant, including even the 
cost of the entire work, were, by means of “intelligent 
anticipation,’ given in the technical Press about 
eighteen months ago as 70,000 dols., or more than double 
that of the original St. Gothard installation. 

The plant for the Mont Cenis is installed on the hill- 
side, and in direct connection with the air chambers 
built in the tunnel below at a distance of about 500 yards 
from the eastern portion of the Mont Cenis Tunnel, near 
Bardonnechia, and situated quite close to the old con- 
structional entrance or alignment galléry, as shown by 
the accompanying plan of the installation—Fig. 14. 

The force required for the ventilation is obtained from 
the Melezet, the water from which is conveyed in a 
covered canal to an intake reservoir, and thence into a 
forebay, from which steel pipes 393in. diameter supply the 
turbines placed about 290 yards distant. the working 
head being 151ft. din. There are two turbines by Calzoni 
of Bologna, each of 235 horse-power. and run at 375 
revolutions per minute. The energy, by reason of the 
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Fig. 15—POWER HOUSE—MONT CENIS TUNNEL 


higher elevation of the ventilators, has to-be conveyed by 
electric current. The electrical equipment at each end of 
the transmission wires comprises two triphase alternators 
of 50 periods, 3700 volts, each of 260 horse-power, keyed 
to the turbine shafts, and at the ventilator station two 
triphase motors run at 360 revolutions, 3500 volts, each of 
210 horse-power effective, and keyed on‘ the shafts of the 
two fans, which are 16ft. 4in. diameter and 5ft. broad, the 
aggregate of power required on their shafts being 345 
horse-power. The power-house installation is fully 
detailed in the accompanying drawing,” Fig. 15. The 
electrical machines and steel piping were furnished by the 
Societd Nazionale della Officine di Savigliano di Torino. 
The tunnel cones, or tuyeres, are of sheet iron, and the 


metres per second, the area of the tunnel being 441°17 
square feet. Some minor additions are being made to 
the plant, but it is expected that it will be in regular 
operation this month, as already stated. 





THE FRENCH LOCOMOTIVE OF THE GREAT 
WESTERN RAILWAY. 
By CHARLES Rovus-MARTEN. 

On Tuesday in the current week the new Great Western 
engine, No. 102, La France, made her first business trip 
from London to the westward. It will be remembered 
that the engine is of the type designed by M. du Bousquet, 
chief mechanical engineer of the French Northern Rail- 
way, on the four-cylinder compound system invented by 
M. de Glehn, and was built at the Belfort Works of the 
Société Alsacienne de Constructions Mecaniques, of which 
company the latter gentleman is director-general. The 
pioneers of the type, No. 2°641 and No. 2°642 of the French 
Northern Railway, came out in 1900, the year of the Paris 
Exhibition, at which No. 2°642 was shown. The new Great 
Western engine, La France, was specially ordered from 
the Société Alsacienne de Corstructions Mecaniques, to 
be practically an exact replica, differing only in a few 
minor details for the convenience of uniformity with other 
Great Western locomotives, just as in the case of the 
replicas supplied to other French lines. A description of 
the engine, and some particulars of the work performed in 
France by some of her sister engines, were given in 
THE ENGINEER of December 4th, 1903. 

When I mention that the train on which La France 
made her inaugural trip from Paddington was the 12 noon 
to Swindon, which has a booked speed of only 43°7 miles 
an hour, and that the total load behind the tender was 
under 200 tons, it will be at once realised that the trip 
was in no sense a “trial” one, as had been erroneously 
imagined. The new engine was simply making a start 
at regular work, and, as usual in such cases, was first 
employed on light and non-exacting duty, that of running 
a third-rate semi-express, or “ slow-fast”’ train, on a road 
which is almost a dead level, its gradients rarely exceed- 
ing 1 in 1320, and only for a very short distance reaching 
the maximum “steepness” (?) of 1 in 660. The booked 
time for the 36 miles from Paddington to Reading was 
49 min., average speed 44°1 miles an hour; from Reading 
to Swindon (41} miles) 57 min., average speed 43:4 
miles an hour. Manifestly this could have been accom- 
plished with ease by the small Great Western single- 
wheelers which came out fifty to sixty years ago. Thus, 
there was nothing in the shape of a “ trial ’—but the 
first run in regular work of the first locomotive seen in 
Britain of a type which had won deserved celebrity by 
performing abroad the finest work—speeds, gradients, 
loads and conditions being taken into account 
ever authentically recorded of any engine-type, British 
or foreign, was an event of undoubted interest. This was 
manifested by the crowds that assembled at Paddington 
Station to “see off” the 12 o'clock train,’ and that 
collected along the whole line of route to watch its 
progress, in spite of the heavy rain which was falling. 

La France has been freely referred to as “the most 
powerful locomotive in the world.” Such terms are so 
self-evidently ambiguous that in a technical journal I need 
not demonstrate the fact. Even if it be granted that the 
“type” may be the most powerful for the particular class 
of duty for which it was designed, it must be borne in 
mind that a much larger and more powerful locomotive of 
precisely the same type has been supplied by M. de Glehn 
to the Paris-Orleans Railway, viz., No. 3004, which weighs 
73 tons, as against La France’s 65, and has 2600 square 
feet of heating surface against her 2325 square feet; 
143in. high-pressure cylinders, and 23jin. low-pressure 
cylinders, as compared with La France’s 13}in. and 
22,4in. cylinders, the piston stroke and the coupled 
wheels being identical in both cases. 

Just before the 12 o’clock train started from Paddington, 
a pleasant little ceremony took place,a sister of M. de 
Glehn threading her way through the crowd and 
presenting to the driver of La France a bunch of violets, 
which, draped in ribbon of the- French tricolour, was at 
once placed in front of the smoke-box. A punctual 
departure was made, but there was no attempt to achieve 
one of the phenomenally quick starts which I have had 
occasion to note in my French experiences of that type. 
This train, consisting of seven non-corridor bogies, and two 
six-wheelers, moved off quite quietly, and it was evident 
from the first that the engine could only “play with” 
such a small load at such a low-booked speed. The run 
to Reading was made under the easiest of easy steam, 
a steady rate of slightly over 60 miles an hour being sus- 
tained after full speed had once been gradually reached. 
Up the 10 miles of unbroken slight rise—1 in 1320—after 
Taplow, the speed was allowed to rise quickly until it 
attained 67:2 miles an hour just before Sonning, whence 
the two-mile length of similar easy descent was run 


without steam to Reading, where our arrival was 
8 min. 18 sec. under booked time, as we took only 


40 min. 42 sec. from,dead start to dead stop, our time 


from platform to platform being 39min. 34sec., repre- 


senting average speeds of 53°1 and.54°6 miles an hour 
respectively. As, however, sister engines of La France, 
with ‘a like load, have attained and maintained a rate of 
75 miles an hour up a 13-mile continuous gradient of 1 in 
200, it will be obvious that Tuesday’s work was the 
merest “ baby play.” From Reading we made a fresh 
start, slipped an eight-wheeled coach at Dideot, which 
station we passed in 19min. 56 sec., and were slowed to 
walking pace for permanent-way operations near the 
76 mile-post—40 miles—in 45 min. 34 sec. from the Reading 
start. - Thence we had to crawl into Swindon, where we 
arrived at 1'49°4, exactly 52 minutes from start to stop, 
and 5 minutes before booked time. 

It is hardly worth while to give in extenso the “log” 
of so mild a run. I hope later to record achievements of 





calculated speed for the air driven into the tunnel is two 


La France under conditions more worthy of her capacity. 
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the causes of coal gas explosions and on the loss of 
H.M.S. Dottrell, which, it will be remembered, was 
destroyed in the Straits of Magellan by an explosion, which 
at one time was supposed to have resulted from explosives 
introduced into the fuel by Fenian agents, but was afterwards 
accounted for by the incautious stowage of light mineral 
oil painting materials, which led to the production of 
explosive mixture with the air in the store-room. 

‘he Europa, and Liquid Fuel Committees gave the 
oce sion for other work, but the results of these investiga- 
tion; have not as yet been published. 

Mr. Weston’s experimental investigations in connection 
with the engineering department of the Navy have formed a 
most important part of his work, and among them, as having 
more than departmental interest, may be mentioned his 
introduction of the Muntz metal test as a rapid and practical 
method of examining metallic copper and brass in order to 
ascertain their freedom from antimony and arsenic. He 
also first pointed out the peculiar action of sea water upon 
Muntz metal and similar alloys, the zinc being gradually 
removed, leaving a spongy mass proportionally richer in 
copper than the original matter, and showed that this | 
detrimental action of sea water can be prevented, or greatly 
retarded, by the addition of a proportion of 1 per cent. of tin 
to the copper zinc alloy. In connection with Sir John 
Durston, Engineer-in-chief to the Navy, he also investigated 
the properties of the various alloys of copper, zinc, and tin, 
in order to ascertain the composition of gun-metal best | 
suited for general naval use. This investigation has resulted 
in the introduction of the alloy at present in use in all naval 
contracts where gun-metal is employed, whose composition is 
copper 88, tin 10, and zinc 2 per cent. 

From the above summary it will be seen that Mr. 
Weston’s work has been of a remarkably practical and useful 
character, and it is to be hoped that with his relief from the | 
daily routine of official work he may find time to continue | 
his researches, which have been’ of the highest value to the | 
engineering profession. It may be that he is looking for | 
repose, but, if not, we may point out that a promising field 
cf operation seems to opeii in the line of work of | 


the Alloys Committee of the Institution of Mechanical | 


Engineers. 
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NEW VAUXHALL BRIDGE. 
Ra. T¥.* 

IN our previous articles, the general features of the new 
Vauxhall Bridge, comprising the plan and ‘elevation of the 
structure, the detailed drawings of the abutments, and other 
particulars of an equally instructive character, have been 
fully described and illustrated. Before proceeding to take up 
the subject of the steel superstructure, it will be necessary 
first to treat of the design and construction of the piers. 
Referring for a moment to the old bridge, the width of the 
piers at the springing line of the arches was 13ft. The spans, 
of which there were nine, were all 78ft., and it was estimated 
that the obstructive action of the piers extended over one- 
sixth of the entire available waterway. 


two centre examples, is 15ft. 8in. at the springing, and the 
maximum and centre span is 150ft. in round numbers, or 
exactly double the dimensions of those belonging to the old 
bridge. 
the piers during building are of a considerably more extensive 
character than those needed in the case of, the abutments. 
But, in the meantime, in order to improve the waterway, the 
protecting dams surrounding the piers have been removed, 





Half Section on Centre line of Pier. 
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cutwater is in reality a succession of timber trusses laid upon 
their side. The piles are all 12in. by 12in., connected by 
diagonal walings, 12in. by 6in. - Lateral support is afforded 


| by the sloping struts bearing at one end against the imner 


| manner shown in the figure. 


In the present in- | 
| stance, the maximum width of any pier, which is that of the 


The temporary works required for the protection of | 


while the existing masonry in the abutments remains still | 


enclosed within its timber false works. Immediately the 
masonry of the abutments reaches the level of + 18.00, the dams 
surrounding them will also be removed. Although the tem- 
porary staging and scaffolding are not quite the same for the 


centre and intermediate piers, yet the difference is sufficiently | 


small to render, with a little explanation, one example enough 
for our purpose. The one selected is that represented in 


| Fig. 1 above, consisting of the Westminster centre pier. Since 


| larly-shaped framework. Each inclined arm of this timber 


| work. 


design is symmetrical on both sides of the centre line of the 
bridge, one half only of the pier is shown. : 

It will be seen, on referring to Fig. 1, that along the side 
of the pier a floating boom extends on both sides to the 
points where the starlings of the pier commence.-- Here the 
booms are connected to the strong, square, braced timber 
buttresses, forming the points d’appui of the whole triangu- 


* No. III, appeared December 25th, 1903. 


| pieces. 





piles, and at the other, abutting against the central straining, 
There are six trusses in all, and the ends of the upper 
pair are joined up with the braced frame at the apex, in the 
It should be mentioned that 
the broken line along the foundations, and carried round: the 
half of the pier, indicates the position of the dam piles, 14in. 
by 14in.,; now removed by being cut off at the level of — 22°50 
below Ordnance Datum. The chief point of difference between 
the protective and auxiliary works in the centre and inter- 
mediate piers is well shown in the engraving in Fig. 2, and 
consists in the following alteration. While the independent 
triangular apex, and the terminal buttresses are retained, 
floating booms, 18in. by 18in., are substituted for the trusses 
protecting. the cutwaters of the centre pier. The booms 
are kept in position and strengthened by double piles, braced 
together, and driven at points behind the booms, which 
divide them into three parts. Fig. 2 shows the arrangement, 
and the absence of the close diagonal waling bracing very 
clearly. ‘ 

The plan of the centre piers, on the left half of Fig. 3 is 
taken at the level of 9.75 above datum, being the constant 
height up to which the whole of the existing work was 
brought under the conditions of the first contract. Inside 
the dam piles, the total length is 142ft. 6in., and the breadth 
88ft. The sides of the dam measure 108ft. 9in., the ends 
being of a polygonal form. From apex to apex of the cut- 
waters the length of the neat work of the pier is 118ft. 9in. 
The cutwaters are equilateral triangles, struck with radii 
equal to the width of the top of the pier. On the right half 


| of the plan are given the radii, corresponding to the hori- 


zontal projections of the batter and rake at the bottom of the 


piers. A longitudinal section of the pier is shown in the 
left-hand half of Fig. 4, which shows it to be one 
huge mass of concrete. It should be stated that 


it has been found by observation that the mean level of 
high water at the site of the bridge is + 11°50 0.D., which 
entails the building of a certain amount of the piers by tidal 
The concrete core in each pier is composed of 6 to 1 
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Portland cement concrete, and is brought up in successive 
layers, as each 2ft. course of granite is laid to the same level. 
Care is taken that any ‘*‘ plums *’ put into the concrete shall 
vroject one-half their height into the next course. In large 
masses of concrete, as in the section before us, plums or great 
blocks of stone may be used. They must be absolutely clean, 
and inserted in such a manner as to form a bond for the 
successive layers of concrete. The minimum space between 
any two plums shall not be less than 2ft. Throughout the 
works the concrete is composed of eight parts of Thames 


ballast to one pari of Portland cement, and six parts to one | 
Since concrete plays so important a | 
part in the building of the new structure, it will be well to | 
describe the preparation, mixing, and application of it more | 


respectively by weight. 


fully. 


The whole of the concrete, where the same is used in large 


masses, is mixed in approved concrete-mixing machines. | 


First, the ballast and Portland cement are gauged and then 
weighed, so as to ascertain accurately the average weight of 
each. Afterwards gauge-boxes may be used to agree with the 
ascertained average weight. It should be noted that the 
water for the concrete must be drawn from the street mains, 


aa eg SNR TT asa ani 


equal importance, if not on the same scale of magni- 
tude, as those belonging strictly to the infra-structure. 
It embraces ten and a-half vertical feet of solid work 
in all the piers and in both abutments, an upper course 
}of the cutwaters, and their massive turtle-back caps. 
| Fig. 6 contains on the left hand a half elevation of the un- 
built height of Westminster centre pier, with stringcourse 
and granite plinth, also shown in elevation in Fig. 8. The 
dotted lines indicate the position of the cast iron ornamental 
panels let into the plinth and flush with its surface, and 
forming at either end of the pier a facing to the steel super- 
structure. In the half cross section on the right hand of 
Fig. 6, the arrangement of the anchoring bolts for the skew- 
backs is given. They.are spaced 6ft. 5jin. from centre to 
centre over the greater part of the half span, and 5ft. 9in. 
| for the remainder, and are ranged in pairs, 1ft. llin. apart, 
and have a diameter of 2in. They are buried in the concrete 
| to a depth of 8ft. Gin., and further secured by a pair of angle 
| steels 6in. by din. by gin., provided with washers. The 
| holding-down bolts are to be set to templates, and subse- 
| quently securely grouted in. All the stones forming the 
| point and upper surface of the cutwaters are to have their 














Fig. .2—-NEW @VAUXHALL BRIDGE } WORKS 


as no water from the river at the site of the works is per- 


mitted to be employed, and in no case shall the percentage of | 


water by. weight exceed 10 per cent. 
water has been ascertained by weight, it is put into a trough, 
the bottom of which has been perforated like the rose of a 
watering can, and with the rate of feeding employed, the 
time taken to empty a charge on to the ballast and cement 
which are being mixed is three minutes. As soon as the 
concrete has been properly mixed it is deposited as quickly as 
possible, and thoroughly well rammed with iron punners, 
until the whole mass is in a gelatinous condition, when all 
further ramming is discontinued. As another precaution, no 
rimming is carried on after the concrete has once commenced 
to set. «* 

Where the concrete is deposited in large masses over large 
areas, the thickness of the layers do not exceed a couple 
of feet,and a period of three days elapses before the 
depositior of another layer. In the case of walls and 
backing to sewers, of which we shall give particulars in 
another article, where these are not over 2ft. in thickness, 
the concrete may, under certain conditions, be brought up in 
layers -greater than 18in. Also, in tidal work, the same 


course may be followed where it is necessary to deposit the | 
concrete rapidly, so that it may partially set before it is | 


coyered with water. Each layer of concrete is thoroughly 
cleaned, and the surface picked or roughened as may be 
required, ready for the spreading of the next. When the 
concrete is to be used only in small quantities, it may be 
turned by hand three times dry and twice wet on a table, and 
the water applied slowly from the rose of a watering can. 


During frosty weather no concrete is put in, and in the event | 


of it being likely to happen, the surface of the last layer is 
protected by sacking or other covering. Similar precautions 
are also taken to prevent the cement being washed out by 
heavy rains. 

The half outside elevation of the pier—on the right-hand 
side of Fig. 4—brings the existing work up to the same con- 
stant level. There are two 6in. glazed stoneware drainage 
pipes in each side of the pier. From the level + 9°75 
to — 14°25 the curved batter of the nose of the cutwater is 
struck from a radius of 80°62ft., and the granite facing com- 
mences 4ft. above the lower level. The bonding of the 


granite face-stones into the concrete core is seen in Fig. 4 | 


and in the cross section of the pier in Fig. 5, and for this 
purpose the whitest grey stone is employed in the abutments, 
piers, and river walls. The exposed faces of the granite 
throughout is fine axed, the horizontal bed joints fine dressed, 
and the vertical joints perfectly straight and fair picked, and 
where the backs of the stones come in contact with the con- 
crete they may be rough as from the quarry. While the 
batter of the faces of the piers has the same length as the 


front part of the cutwaters the radius is slightly increased. | 
Having described all the work executed in the erection of | 


the piers comprised in contract No. 1, it remains to particu- 
arise those portions which are included in contract No. 2. 
As already stated, the existing abutments and piers are built 
to a level of + 9°75 O.D., and the first work to be now taken 


in hand is their completion to the levels of the undersides of | 


the steel ‘skewbacks. This part of the undertaking is of 


After the quantity of | 


| joints specially arranged. This will be best explained by a 
reference to the next figure. 

A half plan ‘of the pier at the level of the stringcourse 
and another half plan just above the finished level of the first 
contract are represented in Fig. 7. Turning our attention to 
the former, the broken lines indicate the bases of the skew- 
backs, which pass right across the piers in one piece. They 
are of steel, of the same form for all the four piers, but differ 
in dimensions, as the centre piers are wider than the inter- 
mediate piers, and the roadway levels are different. Under 
each skewback on the piers, the upper surface of the granite 
face blocks is to be dressed, so as to leave a fin. grouting space 
under the skewback to enable it to be properly bedded when 
in position. It will be observed, on referring to the right- 
hand portion of Fig.-7, that in the half plan on line A A in 
Fig. 6, the vertical joints of the stone headers and stretchers 
have grout nicks cut in them, shown by the small back 
squares. In addition, slate dowels or joggles, 2in. square and 
4in. long, are to be inserted in all stones for a distance of 10ft. 
on each side from the points of the cutwaters to the piers. 
No joints in the granite are to exceed jin. measured 
on the face, and are to be pointed with granite cement 
mortar consisting of one part of granite sand and one 
part of neat cement. The granite sand for making the mortar 
may be either Aberdeen or Guernsey sand, and shall pass 
through a sieve of 900 meshes to the square inch. It is also 
provided generally that no vertical joint in the-top course 
shall come under a skewback, and that this course is not to 
be less than 2ft. thick. Special provision has been made for 
| the building of the cutwaters and for securing the stones. The 
five-sided polygonal nosing stone is to be all in one piece, and 
the granite blocks forming the point and upper surface of the 
cutwaters are to be dowelled together. They are also to be 
fastened the one to the other by iron cramps, and securely 
anchored to the concrete filling by an anchor strap—as shown 
in Fig. 7. All the headers are tied back by round bars 1}in. 
in diameter to an anchor-plate 2ft. square and 3in. in thick- 
ness, sunk in the concrete filling. The slate dowels for the 
cutwater stones are 2in. square and 4in. long. 

An elevation of the end of the piers, including the turtle 
back of the cutwater and the proposed ornamental cast iron 
panel, appears in Fig. 8, and a cross section of the pier in 
Fig. 9, from + 9°75, the finished level of the first contract, 
to the top of the string course. The headers in the string- 
course are to be at least 3ft. in length over the bed, and the 
stringcourse is to be dowelled to the course below throughout 
its entire length. 





AMERICAN ENGINEERING NEWS. 


(From our own Correspondent.) 


The New York magnetite mines.—Great improvements 
have recently been made to facilitate and cheapen the working 

| of iron ore from the magnetite mines in the Adirondack district 
of New York State, U.S.A. These mines have shipped 
14,000,000 tons of ore since 1846, and nearly 1,500,000 tons 


during the past five years. The ore runs from 60 to 65 per 
cent., and some as high as 70 per cent., with 0°15 per cent. 
phosphorus, the latter reduced to 0:02 per cent. by concen 
tration. The mines are served by a railway line sev n miles 
long, with grades of 1 in 33 to 1 in 25, laid with 90 lb. flange 
rails, and having very heavy bridges. The ore is hauled in 
steel wagons of 60 tons capacity, weighing 13 tons empty, or 
73 tons inall. A central power plant has three water-tube 
boilers of 250 horse-power, driving a cross-compound con. 
densing Corliss engine directly connected to a 750-kilowatt 
alternating-current generator, This is of the three-phase 
type, delivering current at 3300 volts. The exciter is drivey 
by a chain gear. There are three circuits to three groups of 
mines. At one mine isan electrical plant operated by current 
stepped down to 440 volts. A 300 horse-power geared motor 
drives two hoisting drums, 10ft. diameter, 6ft. face, each carry. 
ing 1500ft. of rope. A similar motor drives an air compressor, 
supplying air to thirty drills in the mine. Both motors are 
of the induction type, and the hoisting motor speed is regu. 
lated by a tramway controller. The ore is treated by ay 
electro-magnetic separator, for the concentration of the low. 
grade and high-phosphorous ores. It is first crushed in jaw 
crushers and rolls, and then passed through a dryer, after 
which it is thoroughly screened. Different forms of magnetic 
separators are used—including the Wenstrom, Roward, and 
Ball-Morton. The tailings are re-treated in a second set of 
separators. About 800 tons can be treated in twenty hours, 
85 per cent. of the crude material being recovered as iron 
concentrates. 

Disposal of smelting furnace gases.—For some years there 
has been trouble in the neighbourhood of the great Anaconda 
copper mining and smelting district in the United States on 
account of damage sustained by grazing and agricultural 
interests from the waste gases which discharge from the 
furnaces. To investigate the matter, the company built dust 
chambers, in which the velocities of the gas were measured, 
and the gases and deposits analysed. As a result it was 
decided to abandon the old chimney stacks, and build one 
stack large enough to serve all the smelters and high enough 
to discharge into the upper currents of air. It was also 
decided to reach this stack by a flue, in which would be de. 
posited—mechanically, and by condensation—the deleterious 
substances, thus protecting the agricultural interests, and 
giving a product of commercial value. The four flues from 
the blast furnaces, roasters, reverberatory plant, and converter 
plant, all lead to one main flue, 2322ft. long, which enters « 
stack 300ft. high, on the top of a hill 427ft. above the roasters. 
The first three of the separate flues are 20ft. wide and 15ft. 
high, the fourth is 8ft. by 8ft. For 1200ft. the main flue ix 
60ft. wide and 20ft. high, with the bottom inclined from the 
side walls to form a hopper in which the dust will collect. 
being discharged through doors 10ft. apart into trucks 
running ina tunnel under the flue. The roof is of rolled-stec| 
joists, with brick jack arches. For the remainder of its length 
the flue is double, but the roof is of din. steel plate riveted to 
the steel joists. This roof and the extra width is to radia 
the heat, check the velocity, reduce the temperature of the 
gases, and so cause the deposition of flue dust and arsenic. 
The flue dust is collected, made into briquettes, and re-charged 
into the furnaces. The stack is 48ft. square at the base, and 
43ft. diameter at a height of 45ft., and 35ft. at the top. Th 


interior diameter is 31$ft. at the base and 30ft. at the top. 


Reconstruction of an irrigation canal.—Many of the Ameri- 
can irrigation works, even those of large importance, are of a 
cheap and temporary character, owing to the necessity of keep- 
ing the first cost as low as possible. As the country develops, 
however, it becomes necessary to enlarge and improve many 
of these works. In this respect irrigation works resemble the 
American railways. In the Yakima Canal, built some ten 
years ago, part of the excavation was in gravelly soil, and here 
large quantities of water were lost by constant seepage and occa- 
sional breaks. As the value of the land increased, improvements 
were made, especially in checking the waste of water, and the 
consequent damage to land by seepage, which has much the 
same effect as over-irrigation. The large timber flumes or 
aqueducts were strengthened, and the posts placed upon 
foundation timbers parallel with instead of transverse to the 
line of the flume, so as to prevent settlement. The crevices of 
the side planking were caulked with oakum, and covered with 
battens, after which the flume was lined with a hot mixture 
of tar, liquid asphalt, and ground lime. Where the canal is 
in earth ditches, these ditches were lined with concrete 2in. 
to in. thick.- In one case a timber aqueduct on trestling 
has been replaced by a rock tunnel, and a flume built on a 
bench excavated in the rock. There is also some wood stave 
pipe, 32in. diameter. Thus for eight miles the canal and 
flume are practically water-tight, and the loss by leakage is 
but nominal, where formerly it amounted to 33 per cent. of 
the flow. This is important, since injury to land by seepage 
water is held to be the fault of canal owners, who may be 
required to pay heavy damages. 

The mechanical part of a large office building.—The great 
office buildings, ten to twenty stories high, which are such a 
feature of large American cities, require a large and varied 
mechanical plant for water supply, power, light, &c. The 
Broadway building in New York is 114ft. by 90ft. in plan, 
with a height of eighteen storeys, besidesa basement and cellar. 
There are six hydraulic lifts of 250ft. travel, with a speed of 
650ft. per minute, and carrying 2000 to 2400 persons per 
hour. Every room has a wash basin with cold water, and 
both hot and cold water is supplied to the wash basins in the 
toilet-rooms. There are 7800 incandescent lamps of 16 
candle-power, one or two small electric motors for power 
purposes, and a 3-ton electric lift. The power plant for all 
this is contained in the basement. There are three Heine 
water-tube boilers of 300 horse-power each, fitted with 
shaking grates, and supplied with fine coal brought in buckets 
suspended from overhead trolleys. An oval steel chimney, 
5ft. by 6ft., rises to a height of 285ft. above the grates. The 
steam pressure is 125 1b. Three simple engines are directly 
connected to three generating sets aggregating 275 kilowatts. 
All bearings are lubricated by gravity from an elevated tank, 
all drippings being carried toa filter and then returned to 
the tank. For the lifts there are six compound duplex 
pumps, operated under control of a governor which main- 
tains a pressure of 1601b. There is also a high-pressure 
pump for use when hoisting safes or other heavy loads. The 
exhaust steam is used for heating in winter, the water of 
condensation from the radiators being returned to the boiler 
feed pumps. Another pump maintains water at a constant 
level in a roof tank or 4000 gallons capacity. A Westinghouse 
air-compressor plant is also used to supply the air for the 
pressure tanks and for cleaning. During the day there are 
four men on duty—the engineer, assistant engineer, fireman, 
and oiler. At night two men are on duty. The salaries of 





this force reach to £100 to £112 per month, 
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RAILWAY MATTERS. 


We learn that Sir George Whitehouse, manager and 
chief engineer of the Uganda Railway, has been appointed chief 
engineer of the Buenos Ayresand Rosario Railway. 


THE death occurred suddenly last Friday of Mr. David 
Meldrum, manager of the railway belonging to the Cheshire Lines 
Committee. He had been associated with this railway for twenty- 
two years, and was sixty years of age. 


‘tur Board of Trade have recently confirmed the 
Watford and District Light Railways Order, 1903, authorising the 
construction of light railways in the county of Hertford, in the 
parish of Watford urban, and the urban district of Watford. 


Ix the United States a ring has been formed by a 
number of firms, which will be known as the Association of 
Manufacturers of Light Steel Rails, For some time prices of light 
rails have been mue h below 28 dols., the price of standard sections. 


It was decided at the meeting to put the price of 12 |b, rails at 
vs dols, and 16 Ib, to 40 Ib, at 27 dols. The new organisation in 


cludes a number of mills which make new light rails and also re 
roll old rails, 


Ix an interview in London after the conference at the 
(‘olonial-office last week, Sir Alfred Jones, president of the British 
(otton-growing Association, who was accompanied by Mr. Atkins, 








the secretary, said the Government had promised to construct « | 


light railway from Northern Nigeria to carry the cotton to the sea 
board. The railway was estimated to cost £250,000. The Govern- 
ment had also, Sir Alfred Jones said, granted to the Association 
fifty square miles of land on which to grow cotton. 
eminently suitable for their purpose. 


THe Plymouth and Torquay corridor express, which 
juaves Exeter at 12.5 p.m. and runs to Paddington without step- 
ping, hada narrow escape from being wrecked one day last week. 
While ranning down the Wellington bank, just after leaving 
Whiteball Tunnel, both the coupling rods broke, with the result 
that the cab of the engine was wrecked and the fireman was 
badly cut. The driver was not severely hurt, and was able to take 
the “express to Wellington Station. A pilot engine took the 
train to Taunton, where a fresh engine was obtained. 


Tur President of the Board of Trade, Mr. Gerald 
Balfour, replying to a deputation from the Parliamentary Com- 
mittee of the Trades Union Congress, said that, with reference 
to the Railway Accidents Act, the Board are doing all they can 
tocarryitout. They have appointed one additional sub-inspector, 
ind will, if they find their staff unable to cope with the work, 
appoint others. As to the Hours Act, he said he would consider 
the question of calling for returns from the railway companies 
for surprise months instead of giving notice beforehand. 


In the Budget Committee of the Reichstag recently the 
question of fast electric railway travelling was raised. Herr 
Budge, Minister of Public Works, stated that the matter was still 
in its preliminary stage, and that in connection with the project 
the principles of suspension railways and mono rai] systems came 
under consideration. As regarded fast travelling of that nature 
oaly the very first experiments had been made, and he could not 


necept the responsibility of authorising the use of such railways for } t 
| incandescent mantle, 
| non-luminous flame by the Bunsen burner, to produce 


travellers generally. The Prussian Government would at the time 
take all possible advantage of the results of these trials, 


At the regular convocation of students and faculty of 
Purdue University President Stone announced that a grant of 


The land was | 
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NOTES AND MEMORANDA, 


At this date last year the shipyards of the great 
American lakes had orders on hand for 62 vessels, valued at 
£2,698,300, whereas at the present time the number of vessels on 
order is only 25, valued at £794,100 

Ir is computed that the Californian products of oil for 
1903 will amount to between 20 and 21 million barrels, as against 
13 million for 1902, There is evidence already that the output of 
a large number of the older wells is shrinking materially. 

By reducing the price of gas from 2s. 3d. to 2s. 1d. per 
1000 cubic feet, a reduction which dates from last Christmas, the 
reduction in the revenue of the South Metropolitan Gas Company, 
on the quantity of gas sold in the year, amounts to £96,000. 

Tue records of the Lake Superior iron ore region show 
that in the year 1903 the shipments of iron ore were 23,649,550 
tons, which is a decrease of 3,389,000 tons, compared with the ship- 
ments of the previous year, corresponding to nearly 2,000,000 tons 
of pig iron. This decrease was expected. 

Tue largest steel plates ever 
recently been rolled by a company at Coatesville, Pa. 
are to used in the construction of marine boilers, 
Ilft. Zin. by 15ft. lin. in size and ,%fin. thick. They were 
on a new 152in. mill, which is the largest plate mill in the 
States, 

AccorDING to the revised official returns from New 
Zealand, it appears th: ut the total output of the coal mines in 1902 
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was 1,365,040 tons, which was an increase of 125,354 tons on 1901. 
The output consisted of 845,046. tons of bituminous coal, 25,245 
tons of pitch coal, 427,172 tons of brown coal, 65,239 tons of 


lignite, and the balance in oil shale. 

EXPERIMENTS conducted by Professor Engle, of Denver 
University, have proved that radium is deposited in Colorado in 
sufficient quantities to make it profitable to work, says Laffan’s 
Denver correspondent. It is obtained from an ore known as 
carnotite, named in honour of the late President Sadi Carnot. Ten 
pounds of ore, says the correspondent, will yield of a grain of 
radium, 

Tue weekly return of births and deaths in London and 
in 75 other great towns, issued by authority of the Registrar- 
General, states that the deaths registered last week in 76 great 


x80 


| towns of England and Wales corresponded to an annual rate of 


19-4 per 1000 of their aggregate population, which is estimated at 
15,271,425 persons in the middle of this year. In the preceding 
three weeks the rates had been 20-3, 19-0, and 18-1 

To the Pittsburg Steel Company with rod and wire 
mills belongs the distinction of having made a record for rolling 
rods that will probably stand for some time to come, says the Jron 
Age. On the day turn on January l4th this plant turned out 
716,500 Ib. of No. 3 rods, and the night turn following turned out 
615,000 Ib., or a total of 1,329,000 Ib. for both turns.. The best 
previous record for rod roliing was 605,440-4b. on one turn. 


A MODERATE estimate shows that at least 50 per cent. 
of the gas sold to-day is used for other purposes than lighting. 
The light-giving power of the gas burnt as a luminous flame has 
become of little or no importance by the introduction of the 
which enables Sft. of gas, converted to a 
light 


| equal to about 100 candles against the 12 or 14 candles of 30 or 


£1000 had been made by the trustees of the Curnezie Institution | 


to Professor W. F. M, Goss to promote research in locomotive 
testing. The specific purpose of the grant which has been made 
by the Carnegie Institution is to aid in carrying out 


an elaborate | 


study of the value of high steam pressures in locomotive service. | 


In anticipation of such a study, the boiler of the present experi- 
mental locomotive of Purdue University was designed for 250 Ib., 
and it is in connection with this locomotive that experiments will 
be made. 


Tue accounts of the Hull, Barnsley, and West Riding 
Junction Railway and Dock Company for the last half-year, after 
payment of the fixed and other charges, and the transfer of £4000 
to working stock repairs and renewal account, show an available 
balance—including the amount brought forward-—of £48,821. This 
admits of the payment of the full dividend on the three and a-half 


per cent, preference stock, and the directors recommend a dividend | 


on the ordinary stock at the rate of 2 per cent. per annum, ecarry- 
ing forward £5584, 
dividend was at the rate of 1 per cent. per annum, with a balance 
forward of £6700, 


For the corresponding half-year of 1902 the | 


49 years ago. 

Tue value of all kinds of machinery imported into the 
Republic of Mexico in the year 1902 amounted to £2,000,155, as 
against a value of £1,656,774 in 1901. The principal items are 
steam engines, both locomotive and stationary, the value of which 





amounted to £587,391, as against £481,552 in the year 1901. 
Nearly all of these engines, but especially those for railway 


purposes, come from the United States. The value of other 


machinery imported in 1902 amounted to £1,029,078, 

ACCORDING to a Swiss electrical paper the large water 
power station of the Compagnie Vandoise des Forces Motrices des 
Lacs de Joux et de l’Orbe has recently been completed, and 
supplies no less than 190 municipalities with light and power. 
The station is situated near Vallorbe (Switzerland), and derives its 
power (10,000 horse-power) from the water which flows from the 
Lac de Joux, the useful head being 782ft. Current at a pressure 
of 13,000 volts is generated and distributed at this voltage over 
the supply area. 

A new method of automatic 
practice has been invented, says the 


marking for musketry 


Army and Navy Gazette, 


| Under the projected system aniron target, marked out in the usual 


In consequence of the numerous railway accidents in | 


the United States, three important companies, viz., the Chicago 
and North-Western, the Illinois Central, and the Northern Pacific, 
have issued orders to their engineers to adhere strictly to 
schedule time, and under no circumstances to try and make up 
time lost by delays. The Chicago and North-Western’s general 
manager says that a large majority of the winter accidents are due 
to efforts to make up lost time, and in his opinion the average 
running time of passenger trains in the winter istoo fast. The 
Illinois Central management has lengthened the time of nearly all 
of its first-class passenger trains. 


Tue total receipts of the Central London Railway for 
the half-year ended December 31st amounted to £175,235, 
compared with £181,107 in the corresponding half of 1902, and 
the working expenses to £97,363, as compared with £96,650, 
leaving a net revenue of £77,871, against £84,457 in 1902. After 
providing for debenture interest the net revenue account shows an 
available balance of £116,504, including £10,425 reserved to meet 
the dividend on the deferred stock and £45,406 brought forward. 
The directors recommend dividends at the rate of 4 per cent. per 
annum for the half-year on the ordinary and preferred ordinary 
stocks, and at the rate of 4 per cent. per annum for the whole 
year on the deferred ordinary stock, £10,000 being placed to 
reserve and £36,078 carried forward. 








In pursuance of the Continuous Brake Act of 1878, the 
usual half-yearly return was issued recently, showing the use of 
continuous brakes on*British railways from June, 
last year. In 1895 the total stock fitted with continuous brakes 
comprised 11,252. engines and 64,065 carriages, &c. This repre- 
sented: respectively 99°6 per cent. and 99-3 per cent. of the 
total stock. 
the automatic vacuum type. and 19,920 of the Westinghouse 
pattern.~ Last year 55,954 automatic vacuum brakes were fitted 
to carriages and 22,083 of the Westinghouse type, making a 
total of 78,037—99-4 per.cent. In respect of engines, there 
were 13,638 vacuum.brakes and 3656 Westinghouse, making a 
total of 17,394, or 99-9 per cent. of all the engines. 


1895, down to | 


as | 


Of the_brakes fitted to the carriages, 44,145 were of | 


Now that the season on the Riviera has reached its | 


height, the French railways are running extra services of trains, 


and the South-Eastern and “CHatham Railway announce that from | 


iD rebruary 2nd an additional express train will leave Paris (Lyon) 
at 7.25 p.m. with first-class passengers for Toulon, Hyéres, Cannes, 

Nice, Monte ¢ varlo, Mentone, Ventimiglia, &c., in connection with 
the 9 a.m. service from.Charing-cross and Cannon-street, «@ Dover 
and Calais. The Mediterranean express train de /v.re, composed of 
dining and sleeping cars, is now running daily to all the principal 
stations on the Riviera, and the turbine steamer service, leaving 
Victoria and Holborn at 11 a.m., has been improved, passengers 
now being able to book their seats in the ordinary carriages 


| not rank with a bench of justices of the peace as an 


way, is formed of separate pieces, and, when a bullet strikes one of 
these, it is forced back, and completes the circuit of an electric 
current. An indicator at the firing point then shows the result of 
the shot, and when the hit has been registered a button on the 
indicator is pressed, breaking the circuit, and causing the portion 
of the target hit to resume its original position. 


Mexico has an advantage over many other countries 
in the great variety of climate to be found within the limits of its 
territory. It not.only possesses the hot lands, proper to its geo- 
graphical position in the tropies, but it also possesses Jands in which 
the products of more northern and colder climates can be grown with- 
out the fear of the intense frost and snow, so common in northern lati- 
tudes. The coldest temperature in the Valley of Mexico, nearly the 
highest plateau of the Republic, over 7000ft. above sea level, 
during the past ten years, has been 5-4 below zero Centigrade, 
equal to 22 deg. Fah., and that was only on one morning. 


Tue present method of producing copper wire for 
electrical purposes consists of first refining the copper by electro- 
lytic methods, which is cast into bars. The bars are then annealed 
and roller-drawn into rods, which are again annealed, and the rods 
subsequently drawn down to the desired diameter by a series of 
drawings and annealings. It is obvious that if wire rod or strip 
could be produced in the first stage of electro-deposition at the 
same or slightly increased cost, a considerable economy would be 
effected, and this has been the aim of most experimenters, to 
produce a wire in one operation from the crude bar or ingot. 


Ir is rather curious that under the Motor Cars Act 
a breach of the twenty miles an hour speed limit cannot be proved 
on the opinion of one witness as to the rate of speed, but if a ten 
miles limit is imposed anywhere the statement of one witness may 
serve to convict for a contravention of it. .In the former connec- 
tion one wonders whether there is a difference between the 
“opinion” of a witness who bases his estimate on his judgment 
alone, and the statement of a constable who has taken « time with 
a stop watch, says a writer in the Fie/d.” The latter would probably 
** opinion ” 
merely, and herein seems to be another possibility of dispute. 


AccorpInG to the annual report’ of the Swansea 
Chamber of Commerce the.year’s trade is.a little less satisfactory 
than that of 1902, the aggregate. being : 4,183,063 tons, against 
4,262,175 tons, or a decrease of something less than 2 per cent. In 
the imports there is a falling off. altogether of 4524 tons, but the 
larger interests, such as iron. ore and grain, show satisfactory pro- 
gress. The shipments of coal amounted. to 2,495,016 tons, a 
deficiency on 1902 of some 20,000 tons ;.but the comparison is not 


| altogether unsatisfactory, as thé figures in the latter year included 


running betweeen Paris (Nord) and Ventimiglia by means of the | 


new ‘* Garde Place” arrangement, 


some heavy shipments to the United States which could not be 
expected to continue. Tin-plate exports also share in the slight 
set back, the returns being 256,275 tons, against 271,832 tons in 
1902. The galvanised iron trade shows a steady growth, the ship- 
ments last year reaching the considerable total of 19,654 tons, 
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MISCELLANEA. 


Ow1na to the sudden failure of the electric light at 
Be::hill on Saturday the votes of the ratepayers on a proposed 
parliamentary Bill had to be counted by candle light. 

THE death occurred on Saturday last of Mr. J.C. Onions, 
at the age of 62. He was at one time a member of the firm of 
Aildays and Onions Pneumatic Engineering Company, but retired 
some years ago on account of ill health. 

In the year 1903 32,393 vessels, measuring 4,935,511 


registered tons, used the North Sea and Baltie Canal, against 
30,232 shios and 4,431, 020 tons in the year 1902. The duce 
collected amounted to M. 2,379,041 against M. 2,154,710. 


Two turbine steamers are now being built in Germany 
one at Danzig and one at Kiel. The first is a small cruiser for 
the Imperial navy of about 2000 tons gross and 10,000 horse 


power with eight screws, and the other is a small passenger 
steamer of about 500 tons gross and 1200 horse-power, with 
three screws. 

EXPERIMENTS have been carried out at the Bank of 


England for some time with a few electric motors for driving the 
printing machines, and so successful have these proved that a 
complete change is now being made to electric driving for all the 
printing and other machinery in the Bank premises, including th: 
deep-well pump. 

At a meeting of the South Wales and Monmouthshire 
Coal Conciliation Board, held at Cardiff, last Saturday, the resig 
nation of the position of independent chairman of Lord Peel w:x< 
received with regret, and a cordial vote of thanks was accorded his 
Lordship for his services, It was unanimously resolved to invite 
Viscount Goschen to accept the position. 

An order has been received at the Royal Gun Factory, 
Woolwich Arsenal, for the manufacture of ten 9-2in. wire guns, :it 
a cost of £50,000; 30 quick-firing 12-pounder guns, costing 
£17,000; and +4 of the 3-pounder Hotchkiss guns, at £7000; 
making a total of £74,000. Within the last few weeks: 200 addi 
tional hands have been taken on in the Royal Arsenal, Woolwich. 

We have frequently had to complain of loss of power 
in motor cars due to friction, but until the other day we had not 
come across a case in which the friction was great enough to set tire 
tothe vehicle. Such, however, occurred to a car which was being 
driven near Bolton, says the S/andard, and the passengers received 
injuries from the flames, but the fire was eventually overcome 
before the car was destroyed 

THE statue erected by subscription by the working men 
of Jarrow, as a memorial to Sir Charles Mark Palmer, M.P., and 
his connection with the industries of the Tyne, was unveiled on 
Saturday afternoon by Lady Palmer. The statue has been raised 
in the grounds of the hospital given to the town by Sir Charles 
some years azo, The statue is of bronze, nearly 10ft. high, and is 
the work of Mr. Albert Toft. 

Last Saturday the firms of Vickers, Son and Maxim, 
and Sir W.G. Armstrong, Whitworth and Co. received formal 
orders to proceed as quickly as possible with the construction of 
two new battleships for Japan, one to be built by each company. 
They will be the most powerful warships in the world, having a 
displacement of 16,400 tons, and being capable of delivering from 
their main artillery eleven tons of projectiles per minute. 

Tue Engineering Department of the Midland Railway 
Company have just completed the necessary measurements of the 
whole of the iron girder bridges on the section of the main line 
between Settle and Carlisle, a distance of 714 miles, which it is 
intended to replace by stronger structures. This decision has 
been made necessary owing to the increasing weight of the new 
rolling stock and locomotives of the Midland Railway, whose latest 
four-cylinder compound express engines and tenders weigh 
1123 tons. 

A SOMEWHAT unusual case was heard at Abercorn (Mon.) 
last Saturday, when 150 workmen of the Risca Colliery were pro- 
ceeded against by the United National Colliery Company for 
absenting themselves from work without notice. The company 
claimed £3 per head for damages. One hundred and eleven night 
workmen also claimed damages from the company on account of the 
pits beingidle. It appeared that owing to a dispute between the 
colliery manager and one of the workmen the men ceased work 
from December 3rd to December l6th. Judgment was given for 
the plaintiffs for the full amount claimed and £50 costs. 





THE estimates required by Parliament of the cost of the 
new works proposed to be carried out by the Manchester Ship 
Canal Company, under the powers contained in their Various 
Powers Bill, have been prepared. The estimates give the total 
cost at £212,683. The works included in these estimates are 
stated to be required for facilitating the use of the canal by larger 
vessels. To meet this requirement it is proposed t> increase the 
depth of water in the canal (1) by deepening the level of the 
bottom of each several lengths of the canal between Latehford 
Locks on the west and Trafford-road Bridge at Salford ; and (2) by 
raising the water level between Eastham Locks on the west and 
Latchford Locks on the east. 


A Butt has been deposited for next session for the 
purpose of incorporating a company by the name of ‘The 
Cheshire Electricity and Power Gas Company.’ The area pro- 
posed to be covered by this company’s operations is to include the 
whole of Cheshire, within which it is intended to supply electricity 
in bulk, and to manufacture and distribute power gas. The price 
to be charged for power gas is not to exceed 3d. per thousand 
cubic feet if over four million cubic feet are consumed per quarter, 
or 4d. per thousand cubic feet if Jess than that quantity is taken. 
The price for electricity will range from ?d. per unit to 3d. per 
unit, according to the quantity required. The capital of the com- 
pany is to be £1,000,000, and the debenture stock £333,000. 


A SUPPLEMENTARY report on the trade and shipping of 
Denmark for the year 1902 has just been issued, and from this it 
appears that the value of exports from that country during the 
year amounted to £24,918,000, an increase of £2,219,000 as com- 
pared with 1901, and that of imports to £31,372,000, an increase 
of £2,886,000. Of the exports the United Kingdom took con- 
siderably more than half the value, being £15,019,000, compared 
with £15,932,000 in 1901: but the imports from this country fell 
from £4,884,000 in 1901 to £4,877,000 in 1902, both Germany and 
Russia doing a greater trade. The increase in imports from 
is attributed to the larger amount of grain and feeding 














stuffs 


sent by that country, and owing to the supply having 
been taken by Russia, imports from the United States have 
decreased. During the last three decenniums the shipping trade 


has quadrupled. 


In proposing “ Engineering and Shipbuilding Indus- 
tries,” at the James Watt anniversary dinner, held in Glasgow 
= the 23rd inst., Lord Inverelyde, the chairman of the Cunard 

Company, said that whether as shipbuilders, engineers, shipowners, 
or railwaymen they would have to face one question of the greatest 
importance. This was the consumption of fuel, upon which every- 
thing seemed to him tohang, whether they were to get an increased 
power with a smaller consumption, or in what direction they were 
to find economy. One matter in connection with which, it seemed 
to him as a shipowner, there must be great developments, was the 
question of stoking at sea. It was quite impossible for matters to 
go on as at present on high-speed ships carrying such very large 
quantities of coal as they had to do-for long voyages. There-was, 
he thought, a great fortune in store for the inventor who could 
produce a mechanical stoker which would meet the requirementsof 
the case, 
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4@ In order to avoid trouble and confusion we find it necessary to inforn 
correspondents that letters of inquiry addressed to the public, and intender 


legibly divected by the vwvitey 
that answers veecived by us 


encelope 


may be forwarded to their destination, — Ne 


tnstructions, 


4% All letters intended for insertion in THE ENGINEER, 07 containing 
not necessuvily for publication, but as uw proof of yood saith. 


uhatecer can be taken of anonymous conimunications. 


&Z We cannot vadertake to veturn drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


P. M.—We cannot publish anonymous letters. 

A. 8. H. 
sonal influence you can bring to bear. 

W. H.—We know of no reason why you should not. 
advertisements and see what kind of replies you receive. 


are capable. 
Anxious.—{1) We are not at liberty to give you theauthor’s name. (2) We 

have excellent reason for believing that the book is quite trustworthy. 

(3) We know the course only by the prospectus. From our knowledge 

of the head “ professor” we should say the course is well worth taking. 
Nimpus.— We do not think such a small supply of power could be turned 
to profitab'e use of the kind you mention. Full technical details of 
commercial electrolytic methods are not published willingly. If you 
are determined to pursue the subject your best plan will be to engage 
the services of a capable chemical technologist. You might consult 
Vivian Lewes’ big book on acetylene. 

L. (Gillingham).—Marine engines weigh, roughly, from 156]b. to 
220 lb. per ton, depending upon the design. The former for cruisers, 
the latter for traders. The total weight of machinery, engines, 
boilers, and accessories of the Oceanic, developing 28,000 indicated 
horse-power, is 4414 tons, or 353lb. per indicated horse-power. You 
will find the subject discussed in great detail in the last edition of Mr. 
A. E. Seaton's ‘ Manual of Marine Engineering ” (Chas. Griffin). 
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the Parkes Museum. Discussion on ‘“ Road Sanitation,” by J. Patten 
Barber, M. Inst. C.E., and Louis C. Parkes, M.D., D.P.H 

LIVERPOOL ENGINEERING Sociery.--Wednesday, February 10th, 
8 p.m., at the Royal Institution, Colquitt-street. 
Paper, ‘‘ Electric Transmission from Water Powers,” 
Scott, Assoc, M. Inst. C.E., M.LE.E 
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at 8 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, S.W. Ordinary general meeting. ‘‘ Transatlantic Engi- 
neering Schools and Engineering,” by Professor R. M. Walmsley, D.Sc. 

Tue InstTITUTION oF CriviL ENGINEERS.—Tuesday, February 9th, at 
| Sp.m. Ordinary meeting. Paper to be discussed, .‘‘ Tonnage Laws, ‘and 
| the Assessment of Harbour Dues and Charges,” by Henry H. West, 
M. — C.E. Students’ meeting: Friday, February 12th, at 8 p.m. 
Pa “The Electricity and Destructor Station at Plumstead,” by T. 8S. 
Nash, Stud. Inst. C.E. 

Society or Arts.—Monday, February 8th, at 8 p.m. Cantor Lectures: 
‘* Oils and Fats, their Uses and Applications,” by J. Lewkowitsch, Ph.D., 
M.A., F.I.C. Tuesday, February 9th, at 4.30 p.m. Colonial Section. 
“The Biology of Federation,” by the Hon. Sir John Alexander Cockburn, 
K.C.M.G. Wednesday, February 10th, at 8 =. Ordinary meeting. 
“Thermit, its Application to Metallurgical Engineering,” by Charles 
Vernon Boys, F.R.S. ay, February 11th, at 4.30 p.m. Indian 
Section. “Our Commercial Relations with Afghanistan,” by Colonel Sir 
Thomas H. Holdich, R.E., K.C.G.M., K.C. Cc. 
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THE ALLOTROPY OF METALS. 


ALLOTROPY is one of those bad words which are 
used by chemists in moments of fury. It is really 
as harmless as a New England expletive devised 
for the relief of a puritan soul. It is similarly vague. 
For, if its literal meaning be taken, it only means 
‘another way,’ and the way may be as dark as you 
please. So there are merits in the word which 
have won it a place of renown in a notable contest. 
When first used in a chemical sense, allotropy 
connoted the property of certain substances where- 
by they could assume, under appropriate conditions, 
a state differing materially from the form in which 
they customarily existed. The text book illustra- 
tions of sulphur in its various modifications—the 
octahedral, the prismatic, the amorphous, and the 
dubious black and more dubious blue; phosphorus: 
colourless, red, and possibly scarlet; carbon : 
transparent, hexagonal, and non-crystalline ; of the 
red and yellow varieties of mercuric iodide, and of 
the reguline and powdery forms of tin—are in 
everyone’s mind, 

It is intelligible enough that the idea should be 
extended to other cases where differentiation be- 
tween two possible forms of the same kind of matter 
is less easy. Without diving too deeply into anti- 
quity, it may be said that the belief in the frequent 
occurrence of allotropy in metals, and in the ease 
with which change from one form to the other 
might be brought about, arose with the systematic 
study of the influence of impurities on the 
mechanical properties of pure metals like gold and 


copper. Investigation found that very small quan- 
tities of certain elements, such as antimony or 
bismuth, profoundly affected the strength and 


tenacity of these materials, and as—at that time 
no less than now—it could scarcely be supposed 
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more subtle, and that, though not uniting with the 
bulk of the metal, they were able to induce it to 
assume an allotropic form. The conversion of white 
phosphorus into red phosphorus is much promoted 
| by the presence of a little bromine. It may fairly 
he thought that the transformation of a soft ductile 
metal like gold into a short brittle material may be 
caused by a trifling quantity of some foreign 
element capable of changing, shall we say, a gold 
into the 8 variety. 

Now, as long as this view was confined to metals 
like gold and copper, in which the impurities were 
either deliberately added for the purpose of the 
experiment, or were adventitious, and recognised as 
so objectionable that the desire of the refiner was to 
remove them with all convenient speed, the hypo- 
thesis of allotropy was satisfactory enough, because 
no one cared sufficiently about its truth to contest 
it. But when, in process of time, it was extended 
to our chief industrial metal, iron, more earnest 
attention—and attention from non-academic minds 
—was turned towards the question. Broadly, the 
ex cathedra view about ten years ago was that there 
were two kinds of iron—the ordinary soft kind, 
called a iron, and a hard variety, called 8 iron. The 
latter existed at high temperatures, and was resolved 
into the former as the metal cooled. Hence hot 
iron was potentially hard, and if arrested in the 
8 condition by sudden cooling, would remain so. 
The hardening of steel by heating and quenching 
was therefore explicable. The characteristic im- 
purity of iron—carbon—was invoked as tending to 
inhibit the degradation of the 8 to the a form. W ith 
proper modifications to meet several little hitches in 
its smooth working, this hypothesis was serviceable, 
and even convincing; the notion of allotropy had 
been successfully extended to the most difficult and 
interesting of metals, belonging already to the list 
of structural materials. 

There is a sound rule in the conduct of all inquiry; 
it is to exhaust the obvious before examining the 
more remote of possible causes. But the mind of 
man is so constituted that it leans constantly 
towards the less obvious, and prefers an ingenious 
and plausible speculation to the statement of hum- 
drum observation. Hence, for some time, allotropy 
was as fashionable as ions now are. When the 
aforesaid sound rule of pursuing and exhausting the 
obvious was put to use, several things happened. 
In the first place it was found that the peculiar 
quality of gold made brittle by trifling quantities of 
antimony was not due to any change in the gold 
itself, but to the separation of its grains by a 
matrix mechanically weak; that the same was true 
of copper and bismuth; that the same held generally 
for metals mixed with small quantities of materials 
which influenced their mechanical properties ; that 
iron looked upon in the early daysas-pure contained 
quantities of impurities approaching 0-1 per cent., an 
amount relatively large; and thatthe structure of iron 
is profoundly influenced by inconsiderable percent- 
ages of carbon. In short, the whole situation was 
changed. Whereas the hypothesis of allotropy 
rested on the belief that the molecules of a metal or 
their grouping were altered by impregnation with 
some insignificant germ, inspection with so coarse 
a means as a microscope showed that the difference 
was molar—that there were great masses of stuff made 
up of the metal and of its hangers-on, stuck together, 
segregated, laminated, or what not, forming a com- 
plex structure the mechanical properties of which 
depended on the nature, quality, disposition, and 
mutual adherence of its constituents. Consequently, 
the idea of a hard kind of iron and a soft kind of 
iron naturally convertible is now chiefly of historical 
interest. 

One word of warning must be added. The failure 
of the doctrine of allotropy in the instances named 
to afford a tenable explanation in no way impugns 
its validity in other cases. Where a substance has 
been actually prepared in two or more forms, 
allotropy ipso facto exists; where it is merely 
deduced from a change of property, as in the case of 
iron, the whole question is one of hypothesis ; 
when an hypothesis gets in the way of.a fact_it is 
bad for the hypothesis : thus it is only the hypo- 

thetical kind of allotropy which is now discredited. 
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THE CHOICE OF POWER. 


THE cost of power—the price that is paid yearly 
for ‘‘ making the wheels go round”’—presents in the 
concrete a problem the perplexities of which are not 
minimised when the details are set before the 
engineer. Given £10,000, how can that sum be 
spent. to the best advantage in providing power for 
a cotton mill, or an electric generating station, or 
a mechanical engineering works? In the middle of 





that these minute quantities were capable of com- 
bining chemically with the whole mass of the metal 
in which they occurred, the not. unreasonable 
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assumption was made that: their influence must be 


the last century the question presented very few 
difficulties. Choice was limited. There was the 
steam engine, and nothing else; and to all intents 
and purposes there was only one steam engine—a 
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big machine, with a condenser, and a beam, and a 
parallel motion, and a maximum of 50 revolutions 
per minute, and 351b. or 40lb. steam. The best 
that can be said of such an engine was that it never 
wore out, cost nothing for repairs, and revolved 
and reciprocated with the regularity of a clock. 
Nor had the steam user a wide range of makers 
from whom to get his engines. There were Boulton 
and Watt, Fenton, Murray and Woods, and 
Donkin and Farey, and Easton and Appold, and, 
above all, for mill engines, Fairbairn. The other 
makers of land engines of any repute could be 
counted on the fingers. The manufacturers had to 
take what these firms supplied or go without. Nor 
was there much substantial difference between the 
engines they made. They all had beams, save a few 
vertical engines made by Fairbairn about the year 
1852 or 1853. They all had jet condensers. The 
boilers were either Cornish or Lancashire. The 
construction of the steam engine was monotonous 
in its uniformity. As there was small choice there 
was small responsibility. The consulting engineer 
who recommended a particular type of engine could 
not be accused of making a mistake. One steam 
engine was as good as another, if not better; 
and the engine which a millowner had was invari- 
ably superior to that possessed by any and every 
other millowner. 

These happy conditions have ceased to exist, and 
a host of competitors with a multitude of engines 
hunt persistently for customers. We have the 
results of scientific investigations embodied in iron, 
steel, and brass. It is true that the investigation 
has usually been made after the engine. But the 
dispassionate critic will reasonably ask, How could 
it be otherwise? Until the facts had been ascer- 
tained by direct experiments, what could the 
physicist or the mathematician do? It ought to 
have been a source of much gratification to James 
Watt to be told that his invention of the separate 
condenser was all right in theory. Fortunately, 
he did not live long enough to learn that he was 
only a few years before his time. The physicist 
would certainly have deduced the separate condenser 
from his special knowledge of thermodynamics. In 
the present day, between the inventor and the 
physicist various forms of power have been placed 
upon the market of which our grandfathers, or our 
earlier fathers, did not dream. The man who is 
now called upon to spend £10,000—or any other 
sum greater or smaller—on motive power, has a 
choice before him full of doubt and hesitation. 
Shall he use steam, or gas, or oil engines? If the 
former, what is the pressure to be? What the type 
of boiler? Is the engine to be triple-expansion or 
compound? What is the valve gear to be? Is the 
condenser to be jet or surface? Is there to be a 
pond, a cooling tower, or a well? Are the boilers 
to be water tube, or Lancashire, or marine? Is 
the draught to be got by a chimney, or by forcing 
fans or by suction fans? Are automatic stokers to 
be used or not? How is the water to be softened ? 
Are the engines to be vertical or horizontal; or are 
turbines to be selected in lieu of piston engines ? 
In this apparently long catalogue we have really 
given but a few of the questions which the steam 
user or the engineer has to decide; questions of 
which, as we have said, our forefathers knew 
nothing. 

It is a noteworthy fact, a very important and 
importunate truth, that no general rule of action can 
be laid down, or any definite instructions derived 
from experience provided for the guidance of the 
engineer who is called in to help the steam user to 
a decision. The steam user may be a big munici- 
pality, or the owner of a comparatively small mill 
or factory. The moral responsibility of the consult- 
ing engineer—and by this title we mean the man 
with whom the ultimate decision lies—is the same. 
In either case he must do his best for his clients. 
In what does this best consist ? What, in a word, 
is best for the prospective steam user? Fortunately 
the answer to this question is very simple—that 
plant will be best that involves the smallest annual 
outlay, and is always ready when wanted. We are 
almost disposed to put the second condition first. 
It should certainly go first where the public are 
concerned. It is on the whole more important, for 
example, that an electric generating station should 
always and continuously supply current of the 
proper potential and quantity to its customers 
than it is that moderate economies should be 
effected. We need not labour this point. The 
truth is self-evident. But this conceded, we 
have still a great vista of possibilities opened before 
the consulting or municipal engineer. To con- 
centrate our ideas, let us suppose that £10,000 have 
to be spent in providing power in a new electric- 
light station, in a district where coal is cheap and 
plenty. The power that can be obtained for the 
sum named is moderate. We may assume that the 
machinery used will not break up, and so far clear 





the ground. Which is the more likely to comply 
with the broad conditions which we have laid down 
—a steam engine or a gas engine? Let us suppose 
the former is thought best. What type of engine 
shall be used, piston or turbine? Those who 
have followed, as it deserved to be followed, 
the discussion which has gone on in our 
correspondence columns concerning the relative 
merits of reciprocating and turbine engines, will 
have learned at the least, how difficult it is to 
obtain any data from past experience which will 
serve as a guide to the consulting engineer. It 
seems to be almost impossible to arrive at the truth 
concerning the annual cost of power produced by 
any type of engine. Deal with figures how a corre- 
spondent may, there is always ready some one else 
with another set of figures to upset the conclusions 
of the first. Take, again, the question, Which 
shall it be, superheaters or economisers, or both ? 
We last week showed that, so far as one typical 
experiment, at all events, was concerned, we must 
once more fall back on the old Irish saying, “ One 
is as good as the other, and better ;” or, to put it in 
another way, whichever the engineer adopts he will 
be sorry or glad, as the case may be, that he did not 
have the other. 

Out of all the turmoil it seems as though one 
fact, and one only, comes always to the top. It is 
the small part relatively that the mere cost of fuel 
bears to the total cost of power. Even at the very 
high price of 18s. 6d. a ton in the furnaces, one 
penny buys about 10 lb. of coal, and an engine of 
1000 indicated horse-power, using 2000 lb. of coal 
per hour, represents an expenditure of 200d., or 
16s. 8d. per hour. By cutting down the consump- 
tion by half a pound the cost would be reduced to 
12s. 6d. an hour; or for a day of 20 hours, by 
£4 3s. 4d.; or for 300 days in the year the reduction 
would mean £1250. Ostensibly this is very well 
worth having; but before the steam user jumps to 
that conclusion, and acts upon it, he will do well to 
ascertain the price which the reduction in the con- 
sumption of coal will cost him. It will probably 
represent a large outlay on boilers and engines ; 
more space occupied; more rent to pay; more 
skilled labour; more risk of a breakdown ; higher 
boiler pressure; more condensing water; more 
lubricants; less flexibility in the load that can be 
carried. We may add that in generating stations 
this latter factor is of great importance. Highly 
economical engines have always one load, and one 
load only, at which they do their best, and it is an 
open secret that very expensive engines sometimes 
are found to be actually more costly to run than 
much cheaper machinery, because the load varies. 

It is, of course, impossible within the limits of a 
short article to do more than direct attention to the 
difficulties which stand in the way of the engineer 
who is called upon to make a selection among the 
claims of various types of mechanism for driving 
dynamos, or spinning machinery, or tools. It is not 
easy for any man to steer a course which he can be 
certain in the end was the best. But on one point 
there is no room for doubt. History repeats itself 
in one respect. Our fathers and our grandfathers 
had to buy English or Scotch engines, or go without. 
In a sense a similar limitation obtains now. For a 
stated outlay it is impossible to procure engines out- 
side the British Isles which will be as good as those 
made at home. We say this without forgetting 
what splendid engines are made on the Continent. 
But, power for power, the continental steam user 
always. pays from 30 to 50 per cent. more than the 
home user is ever content to pay. 


AN AMERICAN-GERMAN TURBINE COMBINATION, 


A CONSIDERABLE amount of attention is being de- 
voted at the present moment to the question of the 
practical extension of the use of steam turbines, 
both for land and marine purposes, not only in this 
country but also in the United States and Germany. 
Apart from the utilisation of this particular class of 
turbine for the operation of dynamos in the United 
Kingdom, the application of the method in the 
merchant marine has extended from torpedo de- 
stroyers to Channel steamers, and from the latter a 
formidable advance is now being made by the con- 
struction of Atlantic liners to be propelled by 
turbines for the Allan Line’s new mail service 
between this country and Canada. The Victorian, 
which will be the first turbine liner, is to be ready 
for the service in the autumn of the present year. 
Again, a certain amount of encouragement has been 
given by the Admiralty to the employment of tur- 
bines. » In other directions the subject of turbines, 
as applied to the propulsion of steamships, is also 
engaging attention. For instance, Lord Inverclyde, 
in the course of a speech delivered a few days ago 
before the Institution of Engineers and Shipbuilders 
in Scotland, is reported to have said that if the 
turbine supplanted the reciprocating engine, as 
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many persons thought, the unfortunate shipownep 
would have to put most of his vessels on the Scrap 
heap. On the same day Mr. MacIntyre, in addyegg. 
ing the annual meeting of the Clyde Steamship 
owners, remarked that indications exist of a change 
in shipping. The turbine had demonstrated, jj 
proceeded to explain, that it must be taken seriously 
as a Clyde firm had secured rights to construe 
turbines in its own yard. This, of course, refers to 
the licence obtained by Messrs. Denny Brothers and 
Co. in regard to the Parsons type of engine. 

If the steam turbine is now regarded as an jm. 
portant factor in connection with electric lighting 
stations and the propulsion of ships in the United 
Kingdom, it is also becoming of considerable signif. 
cance in the United States and Germany. In the 
latter country the excellent performance of the 
Parsons steam turbines—notably at the Elberfeld 
central electric lighting station—is almost a matter 
of history ; but, on the other hand, comparatively 
little, if any, progress has there been made in the 
application of this type to marine purposes, not. 
withstanding the efforts of the German com. 
pany which was specially formed two or three 
years ago for the promotion of this particular 
branch. It is not our intention to endeavour to 
investigate the cause of the lack of development jn 
the direction indicated, although it may be due to 
the desire of possessing what may be termed q 
home-made engine. However that may be, the 
Germans, as represented by the Berlin Allgemeine 
Elektricitats Gesellschaft, have succeeded in pro- 
ducing a turbine devised by Herr Riedler and Pro. 
fessor Stumpf—already described in our pages- 
which is to be constructed on a large scale both fer 
land and marine purposes. But the Berlin 
company, which is now on the point of entirely 
absorbing the Union—Thomson-Houston— Electri- 
city Company, does not stand alone in this direction, 
as an exceedingly important combination has been 
effected with the American General Electric Com- 
pany and its associated concerns in the United 
States, and with its affiliated Thomson-Houston 
companies in Europe. The combination has neces- 
sitated the conclusion of no less than forty-one 
separate agreements, which, on the one hand, cover 
the United States General Electric Company, the 
Fort Wayne Electric Works, the Stanley Electric 
Manufacturing Company, the Eddy Electric Cor- 
poration, and the General Incandescent Electric Are 
Light Company, and, on the other, the Thomson- 
Houston concerns in Europe. The arrangements 
entered into between the German company and the 
American group provide for an interchange of 
patents, inventions, and.experience, and the regula- 
tion of the spheres of activity of the two parties 
respectively. In this connection the first practical 
step that has been taken relates to the amalgama- 
tion of the Curtis steam turbine patents and the 
Riedler-Stumpf patents in the form of the United 
Steam Turbine Company of Berlin, for the exploita- 
tion of these combined American and German inven- 
tions in Germany, Austria-Hungary, Russia, Holland, 
Belgium, Sweden, Norway, Denmark, Switzerland, 
and the Balkan States. This company, which has 
been jointly formed by the American and German 
interests, has a share capital of £150,000, while a 
separate company for the actual manufacture of the 
turbines, which will be undertaken in the workshops 
of the Union Electricity Company, is on the point 
of being constituted with a capital of £250,000, and 
an independent company for Italy is to be established 
in conjunction with the Mediterranean Thomson- 
Houston Company. 

The combined agreements between one of the two 
principal German electrical works and one of the two 
most important American companies of a similar 
character are full of significance for the future. It 
is estimated that the steam turbines in use in the 
United States, although they may not necessarily all 
be of the Curtis type, represent 65,000 horse-power ; 
but it is hoped largely to promote the adoption of 
the Curtis and Riedler-Stumpf types in all parts 
of the world by means of the understanding which 
has recently been concluded. This implies the 
introduction of increased competition with the 
Parsons turbine in different parts of the world, both 
for land and marine purposes; and, in fact, a small 
turbine steamer is said to be already in course of 
construction at Kiel. In these circumstances it is 
reasonable to conclude that, although Great Britain 
was the originator of such vessels, the Americans 
and Germans do not intend to allow us to outstrip 
them in high-speed steamers, and in making this 
statement we have to remember that the Berlin 
Allgemeine Company is indirectly connected with 
either the North German Lloyd or the Hamburg- 
American Steamship Company. 
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The Cirant and Validity of British Patents for Inventions. 
By James Roserts, M.A., LL.B. 650 pages. John 
Murray. Price 25s. net. 

Tuts work, as is indicated by its title, is confined to the 
rant and validity of patents, and does not deal except 

incidentally with such questions as infringement and the 

like, which generally oceupy a considerable proportion of 
the pages of books upon patent law. Nevertheless, the 
yolume contains some 650 pages. 

The work is, on the whole, an excellent one, and we do 
not think it was necessary for the author to have offered 
any excuse for writing it; but it may be observed, in 
passing, that the excuses given in the preface are un- 
sound. It is there stated that “ it has been ascertained by 
an official inquiry that. of the patents for inventions 
granted in England, no fewer than 42 per cent.—that is, 
about 5780 per annum—are invalid, on the ground of 
having been already patented in this country.” But this 
is not so, for the report in question makes no mention of 
validity, and a reference to the evidence upon which the 
report was founded shows that the 42 per cent. refers, not 
toinvalid patents, but rather to cases where there were prior 
specific itions to which it would have been desirable 
to have ealled the applicant's attention. 

Again, it is stated in the preface that “ an examination 
of the results of litigation shows that of such patents as 
are commercially worth infringing, no less than 51 per 
cent. are invalid;” but these figures, if correct, simply 
show that people will not enter into patent litigation 
unless there is an even chance in their favour. There 
are, however, hundreds of valuable patents which never 
come before the Courts, because infringers and would-be 
infringers are of opinion that the chances against them 
are too heavy. 

The book is divided into three parts—the first, com- 

prising 178 pages, “ consists of the principles and rules 
affecting the grant and validity of patents, and the prac- 
tice respecting the amendment of specifications, both 
before the Comptroller-General and Law Officers of the 
Crown.” On the whole, this has been well done, but in 
places it is unnecessarily diffuse, especially as the book 
purports to have “been written for, and from the point 
of view of, inventors." Thus some fifty pages are oceu- 
pied with the discussion of what is and what is not proper 
subject-matter for a patent. Although much of this 
appears to be very sound, we think that the unfortunate 
amateur who endeavoured to gather from it an opinion 
of whether or not his invention was proper subject-matter 
would rise from his table more confused than when he 
began. Isit of any real assistance to the ordinary inventor 
to teH him that “ there are four natural divisions or stages 
to be considered in regard to any invention :—(1) The 
principles or laws of nature, 7.e., natural phenomena or 
properties of substances or things employed; (2) the 
method of application of those principles. ¢.g., a process 
of manufacture; (8) the immediate result or vendible 
article or substance produced; (4) the ultimate result, 
that is, the object to be attained, or the use to which the 
more immediate result is to be applied “—and that (2) 
and (3) may form good subject-matter for a patent, whilst 
(1) and (4) do not! This part of the volume contains a 
good many paragraphs of a similar nature. In truth, 
however, when once it has been said that a valid patent 
can only be obtained for a new and useful manufacture 
involving invention there is little to be added, and this 
little could be said in a few pages. The difficulty lies, not 
in the law, but in its application to any particular case. 
It is never easy to give a certain answer to the question, 
is there invention? For this no rule can be laid down, 
and any attempt to do so is often misleading. The best 
way of assisting the inventor is not by attempting to lay 
down minute general rules, but to call his attention to the 
facts in typical cases. This brings us to the second part 
of the book, which merits high praise. It consists of a 
series of reports of well-chosen cases and occupies more than 
300 pages. As stated in the preface, the author's aim has 
been to call the reader's attention “more to what the 
Courts have done than to what individual judges have 
said,” and this, in our opinion, is a great advance upon 
the plan usually adopted in reports and text-books deal- 
ing with patent cases. In support ofthis method the author 
cites the remarks of the Lord Chancellor—Lord Halsbury 
—in two recent cases. In Quinn v. Leatham he said that 
“There are two observations of a general character 
which I wish to make, and one is to repeat what I have 
very often said before, that every judgment must be read 
as applicable to the particular facts proved, or assumed to 
be proved, since the generality of the expressions which 
may be found there are not intended to be expositions of 
the whole law, but governed and qualified by the par- 
ticular facts of the case in which such expressions are 
to be found; the other is that a case is only authority for 
what it actually decides. I entirely deny that it can be 
quoted for a proposition that may seem to follow logically 
from it.” And again, in Pickard v. Prescott, he said: 
“Occasional observations made by a learned judge upon 
the subject of the facts in a particular case have been 
found from time to time misunderstood, as conveying 
some opinion upon the subject of the general law, and 
have given rise to confusion.” 

If further justification were needed for the course 
adopted by the author, the still stronger remarks made 
by Lord Justice Bowen in Lyon v. Goddard might be 
quoted. He said, with regard to Morgan v. Windover, 
which had been cited, that “ the House of Lords found in 
that case that there was no ingenuity, and that there was 
no invention. The whole of their judgment depended 
upon it. If they had taken a different view of the facts, 
and had found that there was ingenuity, the judgment 
would have been the other way. The question whether 
there is ingenuity in the matter of a patent is a question 
of fact. Has there been an exercise of the inventive 
faculties? That depends on a true view of all the 
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by a finding of fact, on a totally different invention by a 
tribunal like the House of Lords. We must apply our 
mind to the specific facts of the case before us, and 
nothing is more pernicious, or likely to lead the Court 
astray, than when it has to decide a question of fact in 
one case, to wander into another case, to look at the 
decision of fact in that case, and then to see what differen- 
tiation there can be between the facts in the cited case 
and the one before the Court. 
on these lines always goes wrong.” 

In short, decisions in patent cases in no way form 
precedents, and they are useful only as illustrations of 
the applications of the principles of Patent Law, and 
therefore their whole value depends on the accuracy with 
which the facts are brought out. The author is to be 
congratulated on the manner in which he has performed 
this part of his task, to which he has evidently devoted 
much labour. Not only are the facts clearly set out, 
but the descriptions are freely illustrated by drawings 
and diagrams, which greatly assist the reader, and render 
intelligible what in most reports is simply guesswork. 

The third part contains the statutes in force, the rules, 
&e., and requires no comment. We can confidently 
recommend the work, not only to inventors, but also to 
barristers, solicitors, and patent agents, as a valuable 
addition to Patent literature. 

A Manual of Marine Engineering, comprising the Design, 
Construction, and Working of Marine Machinery. By 
EK. A. Seaton. Charles Griffin and Co., London. 1904. 

Ir popularity be accepted as evidence of excellence, then 
is Mr. Seaton’s book excellent indeed, for the fifteenth 
edition has been reached, and there is no reason why it 
should be the last, or nearly the last. We do not think 
that any other technical work has reached so many 
editions, always, of course, excepting Molesworth, which 
is, however, scarcely comparable with Mr. Seaton’s book. 
We learn from the title-page that it has been “thoroughly 
revised, enlarged, and in part re-written.” It is twenty- 
five years since the first edition was written, and marine 
engineering has not stood still. The principal additional 
matter refers to new methods of calculating indicated 
horse-power for certain speeds, instead of the old rules 
with constants. The rules for screw propellers have been 
revised, and a simplified formula is given for finding the 
weights of propellers. The section on water-tube boilers 
has been enlarged, and three new chapters—one on 
lubricants, another on weight of machinery, and a third 
on the effects of weight and inertia in regard to vibration 
and balancing—have been added. 

The chapter on water-tube boilers is very good. It has 
been carefully and impartially written, and the illustra- 
tions are excellent. Several water-tube boilers are passed 
over in silence. Indeed, it would be impossible to notice 
all the boilers that have attained some measure of success, 
but we are surprised that no mention has been made of 
the Mumford boiler, seeing that it is used pretty freely 
in the British Navy for moderate powers. 

There are two reasons why Mr. Seaton’s manual should 
be popular—one is that the information supplied is sound, 
and the other is that there is no other book at all like it 
in the English language, and none quite like it in French 
or German. The peculiar characteristic of the work is 
that it has been written by an engineer for engineers, that 
is to say, by a man who really knows what particular 
kind of information the engineer, whether in the drawing- 
office, the shops, or the ship, wants. There is no diffusion 
of useless knowledge by Mr. Seaton. This is not a 
school book, or a college book, but a text-book for 
reference; and we shall go so far as to say that those 
who have already volumes of the previous editions on 
their shelves will do well to give them away to their 
friends, and replace them with this the latest edition. 








SHORT NOTICES. 


The Half-tone Process: A Practical Manual of Photo-engracing 
in Half-tone on Zine, Copper, and Brass. By Julius Verfasser. 
London: Iliffe and Sons, fimited. Third edition. Price 5s. net. 
Whether the professional photo-engraver has any need of a book 
of this description may be open to question, but there can be little 
doubt that to the merely curious person, or to one who desires to 
turn an amateur hand to the production of engravings by automatic 
methods, it should be a very interesting and useful volume. Mr. 
Verfasser has adopted a logical and scientific method of treating 
his subject. After dealing in a short chapter with half-tone work 
as a whole, he spends many pages in describing the studio and its 
outfit, so that when the reader comes to the second section, which 
explains, for the most part very lucidly, the operations in their proper 
sequence, he may not be continually arrested by ignorance of the 
technical words and expressions employed. The book is well 
printed in large type, and will be found readable by anyone 
attracted by the subject. We may say, to avoid disappointment, 
that there is only one chapter, and that not long or exhaustive, 
on the three-colour process. 
Strength and Elasticity of Structural Members. By R. J. Woods, 
M. Inst. C.E. London: Edward Arnold. Price 10s. 6d. net.— 
This appears to be a useful compendium of all the formule gener- 
ally employed in the design of engineering structures. We give 
the headings of the chapters, as they convey as well as anything 
else could a just idea of the ground covered by the volume. 
Graphic statics ; stress and strain ; stress, strain diagrams, work- 
ing stress, resilience ; compound stresses ; bending moments and 
shearing forces; moments of inertia; girders ; deflection of 
beams; bending and direct stress; non-axial loads; stress at a 
plane joint; masonry structures; columns and struts; riveted 
joints; continuous girders; cantilever bridges; suspension bridges ; 
arched ribs ; torsion. The author has aimed at keeping the book 
ractical, but there are here and there little indications that his 
indebtedness to books is greater than to experience. It promises 
nevertheless to be a useful work to the designer and draughtsman, 
who will appreciate the simplicity of the mathematics chiefly 
employed, the diagrams, and the worked examples. 











WALTER G. McMILLAN. 


WE regret to have to announce the death of Mr. Walter G. 
McMillan, who had been secretary to the Institution of Elec- 
trical Engineers since the retirement of Mr. F. H. Webb in 
1897. His death took place in hishousein Streatham on the 
81st ult., and the immediate cause was heart failure. Mr. 
MeMillan was born on January 3rd, 1861, and was, therefore, 








circumstances; and it cannot be governed in any one case 
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| educated at King’s College School, and King’s College, London, 
and obtained the Daniell Research Scholarship in 1880, After 
being for a year with an accountant in order to obtain a 
knowledge of business methods, he was, in 1882, given the 
post of private secretary to the professor of metallurgy in 
King’s College, where, in the following year, hc was made 
demonstrator of metallurgy. He held this position till 1888. 
In that year he went out to India to take up an appointment 
| under the Indian Government as chemist and metallurgist to 
the Cossipore Ordnance factories, near Calcutta. On his 
return to England at the expiry of his term of agreement, 
five years later, he was immediately appointed to the lecture- 
ship in metallurgy at Mason’s College, Birmingham. It was 
this position which he relinquished in order to take up the posi- 
tion of secretary of the Institution of Electrical Engineers. 
While in India he acted as examiner in chemistry to the 
University of Calcutta, besides filling other positions, includ- 
ing that of municipal commissioner of the important manu- 
facturing suburb of Caleutta known as Cossipore-Chitpore. 
In 1890 his ‘‘ Treatise on Electro-Metallurgy *’ was published 
in Griffin’s ‘‘ Scientifie Text-book ’’ series. This was a depart- 
ment of investigation to which he had early given a special 
study. He translated into English Dr. Borcher’s ‘‘ Elektro- 
Metallurgie.”” With Professor Huntington he was responsible 
for a revised edition of ‘‘ Metals ’’ in Longman’s ‘‘ Text-books 
of Science ’’ series, and he wrote the articles on ‘‘ Electro- 
Chemistry *’ and ‘“ Electro-Metallurgy,’’ in the new volumes 
In 1897 he was vice- 
president of the South Staffordshire Institute of Iron and 
Steel Works Managers. His death will be a great loss to 
the Institution of Electrical Engineers, the duties of secretary 
to which—including also those of librarian and editor of the 
‘« Journal ’’—he had for nearly the last seven years carried out 
with marked ability and energy. 


GEORGE TYNDALL. 


By the death of Mr. George Tyndall, a _ Well-known 





figure passes from engineering circles in_ France. 
Born in 1822, son of the late Samuel Wilkinson 


Tyndall, of Strandville, Clontarf, County Dublin, he com- 
menced his early studies at Leicester under Mr. Woodhouse 
(Midland Railway). In 1840 he went over to France as 
assistant civil engineer to Messrs. Brassey and McKenzie, 
who were amongst the earliest English contractors for the 
construction of the great railways in France. In the first 
part of Mr. Tyndall’s career there he was connected with the 
construction of the line to Bordeaux, and later on he became 
for a short time assistant engineer to the Chemin de Fer 
d’Orleans, when he was offered by an English company, and 
accepted, the entire control and supervision of the construc- 
tion of the Chemin de Fer de la Vendée. On the sale of this 
line to the French he remained on in the same position, 
which severed his professional link with the English com- 
panies. In 1873 Monsieur Thiers, President of the Republic, 
conferred on him the Cross of the Legion of Honour, in 
recognition of the rapid construction of the floating dock at 
Les Sables d’Olonne and the completion of the line to 
Bressuire, all of which work he carried on with such energy 
and resource under great difficulties, owing to the Franco- 
German war of 1870-71, that it was completed considerably 
within the contract time. Some of the iron bridges—notably 
that of Thouars—on this railway are-looked upon as master- 
pieces of engineering art, combining lightness and elegance 
with strength to a marked degree. After completing the line 
on from Bressuire to Tours he made the latter town his head- 
quarters, and he lived there until he retired in 1893, and came to 
live in London after spending fifty-three years in France. 
During his residence in Tours particularly he had attracted a 
large circle of friends by his genial manner and the dignity 
of his character. He was greatly beloved by not only his 
staff, but also by all his workmen, on account of his great 
kindness to and consideration for them on all occasions. His 
death on January 13th, at his house, 2, Cleveland-square, 
Hyde Park, is deeply regretted by a large circle of friends 
both at home and abroad. 








BENJAMIN PICKARD. 


WE have to record with regret the death of Mr. Benjamin 
Pickard. Mr. Pickard was born on the 28th February, 1842, 
at Kippax, near Wakefield. His father, Thomas Pickard, 
was a collier, a trade which the son followed—gradually 
improving his position until 1873. 

Mr. Pickard, who made himself very popular in the Kippax 
district, became president of his lodge, and was afterwards 
elected delegate to the West Yorkshire Association. At 
thirty-one years of age, on the resignation through ill-health 
of Mr. John Dixon, the then secretary of the association, Mr. 
Pickard became assistant secretary. - He very quickly set 
himself to unite the Colliery Associations of South and West 
Yorkshire. After much’ hard fighting: he succeeded in 1881, 
when the Yorkshire Miners’ Association was formed, with 
Mr. Pickard as general secretary. ; 

In 1885 Mr. Pickard was selected as miners’ candidate for 

the Normanton Division. Soon after;notice was given for a 
reduction in wages. Mr. Pickard, at the meeting of the miners’ 
Council in Barnsley, pointed out thatthe trend of trade was 
against the men, and counselled a peaceful settlement. His 
counsel was not accepted, the strike he deprecated took place, 
and though taken against his advice, he fought steadily for 
the men. At the end of May, after a*nine weeks’ struggle, 
during which great misery was endured, the men were com- 
pelled to submit. In 1887 the eight: hours’ question was 
brought to the front. : 
In 1890 the miners fell upon betterimes, and Mr. Pickard’s 
work was easier. Trade was good, prices improved, and soon 
the men were receiving 40 per cent.‘above the list of 1888. 
By 1890 the Miners’ Association Had a largely-increased 
membership, and funds exceeding £100,000. The great coal 
war of 1893 taxed all Mr. Pickard’s powers, and his general- 
ship was praised on every side. At thé end of the conflict he 
was the recipient of a handsome illuminated address and a 
cheque for £750. The final issue of:the 1893 strike was the 
establishment of the Board of Conciliation, representing 
miners and mineowners throughout the country, with Lord 
Rosebery as neutral chairman. From that time all wages 
disputes have been settled by the Conciliation Board, which 
brought years of peace—a compdrative peace—in the 
coalfields. . 








INSTITUTION OF MECHANICAL ENGINEERS.—On Friday evening 
last the discussion on the sixth report of the Alloys Research Com- 
mittee was again adjourned till Friday, 18th inst, We hold over 





just over 43 years old at the time of his death, He was 


our review of the debate till its conclusion, 


























































































































BASCULE 


BRIDGE AT 





THE ENGINEER 


CHICAGO 





























A CHICAGO RIVER BASCULE BRIDGE. 
THe Chicago River, flowing through the city of Chicago, 
U.S.A., is a small and insignificant stream as rivers go, but 
it carries a very heavy traffic, and is notable for two special 
features. First, since the opening of the Chicago Drainage 
Canal the flow of the river has been reversed, and instead of 
flowing east and discharging into Lake Michigan, the water 
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of the lake now flows: west through the river to the 
canal, and thence, ~by~ other streams, to the Mississippi 
River. Secondly, the number and variety of swing bridges over 
the river. Originally, the bridges were nearly all of the centre- 
pier swinging type, but with the increased rate of flow to the 
canal, and the consequent difficulty of handling large steamers, 


as well as in view of the necessary increase in capacity of the 
river channel, the policy has been adopted of removing 
all centre piers and replacing the swing bridges with 
bascule bridges, thus giving a clear waterway. There are 
now swing bridges, a lift bridge moving vertically between 
tall steel towers, and a number of bascule bridges. The latter 
include trunnion bascules of different types, revolving on 
trunnions in fixed bearings ; and also types of rolling bascules, 
in which the girders roll back on curved heels as they 
swing through a vertical arc. 

The accompanying illustrations represent the Page bascule 
bridge at Ashland-avenue, in which the approach spans act as 
counterweights. Each leaf of the main channel span revolves 
on a fixed bearing, and on the heel of the leaf rests the end of 
the shore span, which is pivoted over the abutment. As the 
leaf rises its heel or tail end drops, and allows the end of the 
approach span to drop with it, so that when the bridge is open 
the approaches slope downward. This will be understood 
by a comparison of Figs. 1 and 2, showing the bridge 
closed and open. The bearing of the approach span 
on the leaf is effected by rollers riding on curved paths 
in the heels of the trusses. The bridge has a channel span of 
168ft. between centres of trunnions, with shore or approach 
spans of 50ft. Each leaf has a pair of trusses 224ft. deep over 
the trunnions, and 74$ft. at the ends. These are 40ft. apart 
between centres, and carry a 36ft. roadway, with an 8ft. foot- 
walk outside of each truss. Each shore span has two heavy 
box girders, with a concrete and buckle-plate floor, to add to 
the counterbalancing weight. 

The bridge is operated by screws driven from electric motors, 
and one of the four sets of operating mechanism is shown in 
Fig.3. Here A is the end of the upper boom of one: of 
the main trusses, attached to which is the operating strut B, 
attached to a pin in the boom. The rear end of this strut is 
attached to a bronze nut riding on the screw C, which lies in 
the upper boom of the box girderof the approachspanD. On 
the rear of the screw is a bevel wheel, driven by bevel gearing 
on a countershaft geared to the main shaft, which lies under 
the box girders. The main shaft—one on each side of the 
bridge—is driven by a 40 horse-power electric motor. The 
screws are 32ft. long, and 74in. diameter over the threads, 
these being of square section, fin. by #in. The total weight 
of the bridge, including machinery, is about 850 tons. 


MANCHESTER HIGH-SPEED STEEL TESTS. 


In our issues of October 30th and November 13th last, we 
gave abstracts from a report read by Dr. Nicolson, of the 


' Manchester Technical Schools, before the Manchester 


Association of Engineers on the important series of high- 
speed steel tool tests carried out under his supervision by a 
joint committee representing the above association and the 
Manchester School of Technology, and the discussion on this 
report which followed at a subsequent meeting. Dr. Nicol- 


'son has now forwarded to the Manchester Association of 


E igineers his reply upon the main points put forward during 
the discussion, and in this reply he raisés further questions 
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of considerable interest bearing upon this important subject 

Dealing first with the disappointment expressed by fy. 
Kk. P. Hetherington that there was not a more striking 
difference in the results obtained with the different steels 4 
regarded weight removed per minute, Dr. Nicolson remarks 
that this would seem to show that the speeds selected by the 
different steel tool makers were all very near to the highest 
possible. As tothe fear which Mr. Charles Day had intimated 
had been felt that the results of the series of trials would be 
such as to lend themselves for advertising—the aim being for 
the general benefit of steel makers and steel users alike—he 
thought such an objection would not hold in a general way. 
It would surely, Dr. Nicolson held, be a mistake to refuse ts 
make a research of scientific or industrial interest simply on 
the ground that the results were to be used for advertisement 
Provided the client paid the cost of the experiments, there 
could be no objection to an engineering college undertaking 
such a research. Incidentally the client would be advertising 
the college. In America, indeed, the extensive series of indys. 
trial researches undertaken by the Polytechnics were largely 
the very foundation of their prosperity, as the wide circulg. 
tion of the results made them known, enhanced their reputa. 
tion, and directly contributed to the number and to improve 
the quality of their students. Further, as to the feeling of 
dovbt to which Mr. Day had given expression, with regard to 
the correctness of the conclusion the Committee had reached 
as to the effect of the variation of speed upon the force yo. 
quired for cutting, and concerning which Mr. Day was of 
opinion that this force increased at high speeds, contrary to 
the results of the report, perhaps the force which Mr. Day had 
in mind, viz., that required to produce spring or chattering 
was different from the numerical force which the Committee 
had given in their tables, and from that point of view both 
might turn out to be right. The numbers representing cut- 
ting force recorded in the report were the values of the average 
force overcome at the tool point by the rotating work. But 
the force producing chatter depended, not upon this average 
force, but upon the difference between the greatest and least 
forces operative during cutting, and this difference was 
probably greater at high than at low speeds. Thus, although 
the average force was less at high than low speeds, not only 
might this difference be greater at high speeds, but the maxi. 
mum force might also be absolutely greater than that at low 
speeds. The annexed diagram would perhaps render this 
clear. 
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The wavy curve, shown full, indicated the range of varia- 
tion of cutting force above and below the average at low 
speeds, whilst the dotted curve showed the same variation 
for high speeds of cutting. At high speeds also there was 
more likelihood of the time of vibration of the slide rest, &c., 
falling into step with the period of the above variation of 
force, and thus allowing ferced vibrations to be produced and 
maintained. From this it would appear that those parts of 
the machine tool, such as the belt, which were subjected to 
stresses depending only on the average cutting force, would 
not need strengthening for high-speed cutting; whilst those 
parts, such as the bed and slide rest, which were exposed to 
the greater force variation due to high-speed running, 
required increased rigidity in some lathes. On the whole, 
these considerations led to the conclusion that the output 
could not be much increased upon most existing lathes. 

For even granting that they possessed the required rigidity, 
Mr. Day’s suggestion of speeding them up could not carry 
them very far unless the belts were now running at very 
much below their proper speed. The work in the lathe also 
had to be considered, for it, too, had a natural period of 
vibration, which was generally very small, and it would be 
more likely to synchronise with the time of variation of the 
cutting force at high than at low cutting speeds. Some valuable 
data regarding the effect of pickling and annealing castings on 
the durability of the tool had been given by Mr. D. H. Cook, 
and it was pleasing to find that the practical information 
which the Committee were able to impart so nearly coincided 
with what the old mechanics had told Mr. Cook in his appren- 
ticeship days. There was, however, one point on which the 
Committee would wish to differ from the ‘‘ old mechanic's” 
motto of ‘‘ run slow and cut deep,”’ for they would rather say 
as the result of their experience, ‘* run fast and cut deep.’’ No 
doubt, in Mr. Cook’s view, this difference was not very material. 
As to hardness, it might be added that although the hardness 
experiments the Committee had made were not very compre- 
hensive in scope, they had, however, given some information 
as to the relative hardness of the experimental bars, and 
ordinary shop castings, which might be assumed to represent 
the material of a large proportion of machine shop castings. 
The figure of hardness given for this material with a certain 
dri]l was about 4°74. The same drill gave 3°84, 5°02, aid 
9-(0 for the Whitworth soft, medium, and hard cast irors 
respectively. With another drill the above standard block 
gave a hardness figure of 4:20, compared with which they had 
7°06, 7°06, and 8°46 for the Whitworth soft, medium, and 
hard fluid pressed steels respectively. 





INSTITUTION OF CrviL ENGINEERS.—The fourth general meeting. 
session 1903-04, of the Glasgow Association of Students was held 
in the Institution rooms, 207, Bath-street, Glasgow, on Monday 
evening, Ist inst. The president, Mr. J. E. Harrison, 
M. Inst. C.E., was in the chair, and Mr. James M. Clark, M.A.. 
B.Sc., Stud. Inst. C.E., read a paper on ‘Caisson Quay Wall 
Construction in the Harbour of Glasgow and Clydebank Dock. 
The first part of the tad dealt with the reconstruction of the 
quay wall at the Broomielaw, Glasgow Harbour. A_ short 
historical account of this part of the quay wall was given, ils 
various failures being touched upon, and its final reconstruction 
by means of caissons sunk under air pressure was described in 
detail. The second part of the paper was devoted to Clydebank 
Dock, and the three different types of walls that have been adopted 
there were described. Details were given of methods employe: 
in the various constructions, and the paper, which was illustrated 
by lantern slides, concluded with a few remarks on the final depth, 
water area, railway connections, length of quayage, and equipment 
of the dock. A discussion followed, aad on the motion of the 
chairmana very hearty vote of thanks was awarded to Mr. Clark 
for his interesting paper. 









Fes. 5, 1904 


THE ENGINEER 





143 

















—_— 


THE RATING OF TRAMWAYS AND LIGHT 
RAILWAYS. 


Av the Society of Arts last week Mr. W. G. Bond read 
a paper entitled “The Rating of Tramway and Light 
Railway Undertakings.” In view of the importance of 
this class of property from the point of view of the 
yating authorities, it is in the highest degree necessary 
for companies to inquire from time to time whether 
they are being assessed upon a proper valuation. 
Just as the rating authorities are disposed to enhance the 
yalue as much as possible, so the valuer who acts for the 
company is anxious to narrow the basis of taxation. 
That the rate is by no means a negligible quantity will 
appear When we mention that in Mr. Bond’s experiences 
over a number of electrical undertakings, the rateable 
value comes out at a little over 20 per cent. of the net 
profits, as shown on the balance sheet. It may be said 
that “rateable value” is one thing and the rate paid is 
another; but our experience of the financial arrange- 
ments of local authorities goes to show that their 
expenditure tends to increase rather than diminish. 

The first part of the paper read by Mr. Bond was 
devoted to a consideration of the procedure by which the 
Assessment Committee seek to bring a tramway into 
rating. As is well known, all classes of property are rated 
in accordance with the rent at which the same might 
reasonably be expected to let from year to year, free of al] 
usual tenants’ taxes and rates, and tithe commutation 
rent-charge, if any, and deducting therefrom the probable 
average annual cost of the repairs, insurance, and other 
expenses, if any, necessary to maintain them in a state to 
command the rent. Where, then, is the tenant of a 
tramway undertaking to be found? It is obvious that 
no such person exists in practice, but the Courts have 
found it necessary to create a hypothetical tenant, and 
the annual rent which he would pay for a tramway is thus 
ascertained. In the first place, the net receipts for a 
year are found by deducting “ working expenses” from 
the gross receipts. ‘“ Working expenses” includes coal, 
oil, water, waste, &c., wages, salaries, rates, taxes, and 
“ working insurances.” A deduction is also permitted to 
cover the cost of car renewals, and the insurance of cars 
against fire. We thus arrive at the net receipts. In 
order to arrive at the gross rateable value, interest at the 
rate of 174 per cent. on “ tenants’ capital” is deducted 
from the net receipts. The tenants’ capital is the esti- 
mated value of the cars used on the line, and the working 
balance which a prudent tenant would keep at his bank. 
The 17} per cent. is made up of 5 per cent. interest 
on tenants’ capital, 10 per cent. trade profit, and risks 
2! per cent. ‘ Risks" include insurance against the 
Workmen's Compensation Act, &c. Having arrived at 
the gross value, the “rateable value” is found by sub- 
tracting therefrom what are called statutable deductions, 
which relate to the cost of keeping the hereditaments in 
a fit state to command the rent. Under this head are 
included the repair and renewal of buildings, generating 
plant, permanent way, and overhead equipment. 

Mr. Bond complains that this mode of assessment is 
empirical and fanciful; that it has the effect of placing 
too heavy a burden upon property of this class, and that 
much trouble would be avoided if tramways could be 
taxed for local purposes, as they are now assessed by the 
revenue, namely, by taxation of income. While we should 
cordially weleome any system of taxation which tended 
to relieve this class of property, the plan suggested is 
open to the serious objection that if a tramway made no 
profits it would pay no rates. 

We concur with Mr. Bond, however, that the present 
system of rating is too cumbersome in actual practice ; 
and his plea for a simplification of the existing system 
receives powerful support from the report and recom- 
mendations of a Royal Commission. The material 
portion of this recommendation is as follows:—* We 
recommend that special properties, such as railways, 
canals, mines, tramways, docks, telephones, and gas, 
water, and electric light works should be valued in the 
first instance by a valuer appointed by the valuation 
authority (¢.e., the county or borough valuation authority), 
objections being heard by that authority, and appeals 
being made to the Railway Commission or a special 
tribunal created for that purpose. 

In dealing with the rating of light railways, Mr. Bond 
points out that they differ in an important particular 
from tramways. This is owing to the fact that the Act 
of 1896, which gave the Light Railways Commissioners 
the important powers which they now possess, provides 
that, so far as the law of rating is concerned, a light rail- 
way is to be regarded as an ordinary railway. The signifi- 
cance of this lies in the fact that a railway—like a canal 
—is rated only at one-quarter of the rate which is levied 
upon other classes of property. Thus, suppose that 
the rateable value of a light railway were £10,000, 
and a rate of 4s. in the £ was levied by the rating 
authorities in the district where the light railway 
was situated, the rate payable by the owner of 
ordinary property valued at £10,000 would be £2000, 
whereas the proprietors of a light railway would only 
have to pay £500. This is a legislative recognition of 
the facet that, so far from being a burden to the rates, a 
light railway is a rate-relieving property. Where it runs 
along a highway, the undertakers are bound by statute 
to repair and keep in repair so much of the surface of the 
road as is covered by the rails. This in itself means 
that the local authorities are relieved of much expense in 
connection with the highways in their district. But the 
benefits conferred by a light railway on the ratepayers of 
a district do not end there. Increased facilities for 
locomotion spell cheapness of living. 

The light railway also enables the working man to live 
at a distance from and easily reach the scene of his daily 
labours, and in this way the housing problem, which is, or 
ought to be, uppermost in the minds of the local councillors, 
finds a ready solution. If the above arguments justify 
the relief of a light railway from the full burden of a local 
rate, they are even more cogent when urged in support 


of the relief of a tramway company, which provides an 
easy and inexpensive means of locomotion for the poorest 
of the poor. 


COMPRESSED AIR POWER PLANT AT THE 
ST. LOUIS EXHIBITION. 


THE central compressed air power plant at the St. Louis 


cross-compound two-stage Cincinnati gear compressor, 
having 13in. and 24in. steam cylinders, 22in. and 14in. air 
cylinders, and 24in. stroke, with a displacement at 125 
revolutions per minute of 1300 cubic feet per minute; and 
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one cross-compound two-stage Meyer gear compressor, 
having 12in. and 20in. steam cylinders," 18in. and llin. air 
cylinders, and 18in. stroke, with a’ displacement at 100 
revolutions per minute of 530 cubic feet per minute. The 
first machine is to supply the general compressed air require- 
ments of the Exhibition, while the second is to supply the 
transportation exhibits. ~ The larger machine is the firs 
compressor of its type publicly exhibited- The general cor- 
s‘ruction of one of these machines is shown in the figures. 
Steam distribution is effected by means of short double- 








ported slide valves, working at either end of the steam 
chest on a valve face as close as possible to the cylinder bore, 
the port volume being restricted as far as the large valve area 
will allow. The exhaust valves are of Corliss rotary type 
and are placed at the bottom of the cylinder. 

The air valve gear is, however, the distinguishing feature 
of this machine. The makers claim for it the positive action, 
noiseless operation and durability of the mechanically-moved 
valve with the elasticity of the poppet valve. The impact of 
the valves closing at the reversal of stroke is eliminated by 

















mechanically closing the passages underneath the poppet 
valve, and leaving a cushion of air upon which the latter 
seats. -The action of the valve gear is clearly indicated by 
Fig. 1, showing the general arrangement of the cylinder, and 
Figs. 3 and 4, showing the positicn of the valve at two 
points of the stroke. 

At the beginning of the forward stroke of the piston, 
indicated by position 1 in Fig. 4, the mechanical valve A, as 
shown in Fig. 2, is just closing the port B, the discharge 
edge of A being line and line with the upper edge of the port 


Exhibition will contain two main compressing units: one | 








| 
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B, and the valve moving in the direction shown by the arrow 
C. After the piston advances a short distance, the valve has 
reached the position shown in Fig. 3, in which the inlet edge 
of the valve D is just coming in line with the lower edge of 
port B. The valve continues to move in the direction of the 
arrow C until about mid-stroke, when it reverses to the 
direction shown by arrow E, bringing the valve back to the 
position shown in Fig. 3 at the end of the stroke, correspond- 
ing to position 3 on the ideal card shown in Fig. 4. On the 
return stroke, the valve still moving in the direction of the 
arrow E returns at position 4, Fig. 4, to the position sh wn 
in Fig. 2, the discharge edge of valve A being in line with the 
upper edge of the port B and opening. 

After the mechanical valve opens, the poppet valves G, 
which have had the entire return stroke in which to seat, 
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Fig. 4. 


pvevent the flow of air back frem the discharge passages to 
the cylinder, and remain closed until position 5 im Fig. 4 is 
reached, when the pressure inside the cylinder slightly 
exceeds the pressure in the discharge passages. The poppet 
valves G thereupon open and remain open until position 1, 
Fig. 4, is reached, at which point the valve A, which in the 
meantime has changed its direction to that shown by arrow 
C, has resumed the position shown in Fig. 2, thus leaving a 
volume of air under discharge pressure in the space between 
the mechanical valve and the poppet valve, permitting the 
light springs at the back of the poppet valves G to seat them 
easily and gently during the return stroke. 

It will thus be seen that the three fixed points in the com- 
pression cycle, namely, the opening of the inlet, the closing 
of the inlet, and the closing of the discharge, are positively 
and mechanically controlled; the opening of the discharge, 
which is the only variable point in the cycle, is controlled by 
the automatic poppet valves, which are relieved, however, of 
the necessity for quick closing, and are consequently. free 
from the objectionable fedturcs of noise and rapid wear. In 
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Fig. 5 are given cards from one of these machines, running at 
a speed of 150 revolutions per minute. 

These machines are built by the Laidlaw-Dunn-Gordon 
Company, of Cincinnati, Ohio, U.S.A. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Engineer commanders: 
W. H. Pibworth, to the Fire Queen, for Dockyard Reserve ; 
W. Brown, to the Excellent, for the Colossus ; H. J. Coad, to the 
Pheebe ; H. J. J. G. Moon, to the Vivid, for the Forth; A. E. L. 
Westaway, to the Cesar ; J. Barber, to the Victorious. Engineer 
lieutenants: W. A. P. Smith,- to the Pembroke, for the 
Parry; G. T. Paterson, to the Pembroke, for the Ribble ; 
W. Begg, to the Pembroke, for the Mermaid ; A. Evans, to the 
Pembroke, for the Ramillies ; E. Chisman, to the Pembroke, for 
the Sapphire; M. Sennett,.to the Euryalus, for the Ringarooma : 
P. Bingham, to the Euryalus, as Coal Inspector at Australia and 
New Zealand ; T. G. Proctor, to the Euryalus, for the Boomerang : 
J. E. Moorshead, to the Leander; A. S. W. Durston, to the 
Pembroke, for the Dominion: W. H. Michell, to the President, 
for service at the Admiralty : H. F. Daves, to the Pembroke, 
for the Gossamer; J. H. C. Hearn, to the Warrior, for the 
Vixen; H. J. Turner, to the Fire Queen, for the Majestic ; 
H. W. Irish; to the Fire Queen, for the Barham ; H. H. Will- 
more, to the Vivid, for the Roxburgh ; ‘V. Rowe, to the Vic- 
torious; W. G. Lawrence, to the Cwsar; 8S. R. Lewis, to the 
Pembroke, for the Bittern’; H. E, Dowling, to the Fire Queen, 
for the Vulture; F. J. Roskruge, to the Pembroke, for instruc 
tion of E. R. ratings in torpedo boat destroyers ; F. 
O'Dogherty, to the Fire Queen, for the St. George; T. H. 
Pounds, to the Fire Queen, for the Gladiator. Engineer sub- 
lieutenants: P. G. Harris, to the Hogue; A. C. Turnbull, to 
the Pactolus; R. Walker, to the Leander; W. J. Hawken, to the 
Jupiter; R. W. S. Hinton (temporary), to the Vivid, for the 
Essex ; J. W. Hopkyns, to the Doris; H. Goold, R. G. King, 
and A. D. Worth, to the Cesar; R. D. Harvey, R. A. Howley, 
and L. C. W. Harrington, to the Victorious, 
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DOCKYARD NOTES. 


Tue death from consumption of Mr. Marchant, for many 
years Times correspondent at Portsmouth, and writer of the 
Portsmouth Dockyard Letter in the Naval and Military 
Record, deprives us of one who had a very keen grasp of all 
naval questions, especially in matters of naval engineering, 
Naval engineers owe much to him for the steady way in 
which he kept their grievances to the fore, and he was in 
close touch with all their organisations. In Mr. Marchant 
the Belleville boiler loses one of its staunchest advocates, and 
the Boiler Committee an enemy who was an adept at finding 
joints in their armour. 





THE antiquated old Mersey has been replaced in the Home 
Fleet by one of the Eclipse class. 


SreRN submerged tubes are to be fitted to all the newer 
King Edwards. These ships are also to be fitted to carry oil 
fuel, which has at last obtained a footing in the British Navy. 

Tue latest French armoured cruiser will, it is stated, be a 
considerable modification of the Renan, which vessel is a 
modified Gambetta. The new French ship will, we under- 
stand, suggest the Black Prince in certain of her gun disposi- 
tions. 


Last week’s new Spanish naval programme has an 
unwonted air of realism about it. The usual weekly ‘‘ new 
programme *’ of numerous battleships and armoured cruisers 
is obviously an impossible affair. The new programme, on 
the other hand, is so modest—torpedo craft and gunboats— 
that it is really possible that something may come of it. 


WE read in a French service paper that Colonel Cuniberti 
is busy on the designs of a 17,000-ton battleship of 24-knot 
speed, and armed only with 12in. guns. This is the ideal 
battleship which the talented Italian naval architect described 


in the current ‘‘ All the World’s Fighting Ships,’’ perhaps as | 


a ballon dessai. But that Itally actually contemplates 
building such a vessel at present we can hardly believe. 


such vessel is bound to come in the end, but we hardly think 


that the day has yet arrived. She would render obsolete too | 
many other fine vessels for any nation to build her without | 


very long and serious thought. 


THE new battleship Queen will, it is reported, be commis- | 


sioned within the next month or six weeks. 


AN item of interest to those who believe in petrol as a motive 


power is that every officer serving in the submarine flotilla | 
In the pursuit | 
of amusement in this direction they acquire a very consider- | 
able practical knowledge of the above-water motive power | 


owns either a motor car or a motor bicycle. 


of their boats. The motor car is also established at Whale 
Island, Captain Perey Scott, of gunnery fame, being the 


latest votary of that sport, of which Lord Charles Beresford | 


was the first missionary. There is now hardly a senior 


ofticer in the home ports who is not an enthusiastic motorist. | 


THE newly ordered Japanese battleships will, it is under- 
stood, be practically improved Mikasas, with fourteen 7°5’s 


Some | 


Tue historical King’s Bastion at Portsmouth, erected by 
Henry the Eighth, is undergoing further utilitarian treat- 
ment. Some time back a lot of earth from it was used for 
the new Southsea Castle sealed pattern battery; now a 9°2 
is being put in position on the very spot where King Henry 
the Eighth stood watching the loss of the Mary Rose. 


Ow1nG to some dispute with the Malta authorities, the six 
Russian destroyers which were repairing there have gone 
away in anger and unseaworthiness. They are very unlikely, 
therefore, to reach the Far Kast for some time tocome. The 
Osliabia remains at Suez, her repairs, according to some 
accounts, having been too hurriedly completed because of the 
war scare. Meanwhile the Nishin and Kasuga are gaily 
going eastward, and are reported to have proved themselves 
‘** excellent sea-boats.’’ The machinery is said to have stood 
the test extremely well. They carry their main-deck guns so 
low, and are such short ships, that they cannot be expected to 
be ideal gun platforms. 


FIREPROOF SAFE. 


WE illustrate herewith a new kind of fireproof safe, recently 
constructed by the British Uralite Company, for the Educa- 
tional Department ‘of the Susséx County Council. The size 
of the safe is 5ft.. 6in. by 4ft. Gin. by 2ft. Arrangements 
have been designed whereby safes of this type can be 
bolted to steel beams, and they are constructed so that 
in case of falling from one floor to another, the fall would not 
cause destruction of the contents. The weight is stated to be 

















instead of the fourteen 6in. secondary guns of that ship. The 


armour on the battery will be Tin. 

SoME time ago we mentioned the rumour that the three 
new battleships were to be fitted with Niclausse, Belleville, 
and Yarrow boilers respectively. It is now said that all this 
has been changed, und both Bellevilles and Niclauxses will be 
discarded in favour of Babcock and Wilcox, or, in one ship, 
Yarrow’s with the tubes curved, as recommended by the 
Boiler Committee, who are anxious to experiment with such 
a boiler. It would, in such form, resemble the Thornyeroft 
in general idea, except so far as size of tubes and delivery all 
instead of above and below the water-level is con- 

In the Yarrow, of course, all tubes are ‘* drowned.” 


below, 
cerned. 


We are asked by the Stettiner Maschinenbau-Actien-Gesell- 
schaft Vulcan to state that we were mistaken in saying in 
this column some weeks ago that the cruiser Hamburg was 
built by the A. G. Weser, of Bremen. She was built at 
Vulcan yard, where a sister ship, the Ersatz Merkur, which 
is to be propelled by turbine engines, is now under con- 
struction. 

On Tuesday the Prince George, at last recovered from her 
collision with the Hannibal, went out to do her prize firing. 
She was not in sight from Southsea beach, but not only were 
her big guns very distinctly audible, but the concussion of 
them was felt, in one case a broken window completing a 
smash started by shore guns a few hours before. Broken 


windows line the whole front at Southsea at present, owing | 


to the firing early on Tuesday morning of the new 9°2’s 
mounted on the east wing of the Castle. Several 
were fired from each gun, and each took its tally of the 
window panes directly in rear of the battery, till it looked as 
though a bombardment had taken place. Owing to some 
error the usual notice about keeping doors and windows open 
was sent wrongly dated, consequently people were taken 
unawares. An interesting feature of this record smash is 
the large number of panes of glass with crescent-shaped 
holes made in them. 

NicLatssE boilers are to be fitted to one of the new 
Japanese 16,500-ton battleships. The machinery contract 
for this ship has been secured by Messrs. Humphrys and 
Tennant. 


A NAVAL war game society has been founded at Malta for 
the Mediterranean Fleet and Malta garrison. Over seventy 
members have already been enrolled. 


Captain CHARLES Briaccs, R.N., has been appointed 
Assistant Director of Naval Intelligence in the place of 
Captain Inglefield, R.N. 

Sixce Admiral Henderson has been at Devonport he has 
done a great deal to improve the efficiency of a yard that, at 
its worst, has usually borne the best reputation of the Royal 
Dockyards. His latest move has been the suppression of a 
flourishing betting agency which was not considered likely to 
facilitate work on ships. Men, too, have recently been dis- 
charged for ‘‘idleness.’’ The charges brought against the 
Roya! Dockyards some while ago by Mr. Arnold White would 
appear to be bearing fruit of an efficient nature. 


the | 


rounds | 


only one-fifth that of the steel safe. It is fitted with 
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cylinder. On the surface of the mercury on the inne 
is a float connected by a spindle with the adjustable air Valve 
above. The mercury is exceedingly sensitive in respondin, 
to the variation of the suction of the motor, and we had a8 
opportunity of testing this by means of a small mode 
Messrs. Crossleys have made to demonstrate this feature f 
the carburetter—the level changing to a degree correspondin, 
with the slightest fluctuation produced by artificial suction 
The float following the mercury opens or closes the air into 
proportionately, and to ensure ready vaporisation jy all 
temperatures the carburetter is provided with a water jacket 
The general construction of’ this carburetter will, however. 
be more fully explained by the detailed’ drawings which w¢ 
are publishing in a future issue. In addition, to the automatic 
carburetter the engine is fitted with a rotary cut-off yalye 
This valve is regulated by the governor in such a manner 
that the gas is cut off from any cylinder at any part of 
the stroke, the valve at the same time always giving ; 
full opening at the commencement of the stroke, The 
valve rotates at the same speed as the crank shafts of the 
engine, and has inclined ports at opposite sides. As the valve 
rotates these ports pass corresponding ports in the suction 
pipes, However, as the height of the rotating valve jx 
increased or decreased by the action of the governor, the gus 
is cut off at an earlier or later period, due to the angular 
form given to the port. This is a device which we understand 
has given excellent results in Messrs. Crossleys’ gas engine 
practice, and it is arranged to be controlled either by the 
governor or by hand from the steering wheel. The standard 
form of ignition employed is low tension by means of 
a magneto, the gear wheels which drivethe latter running on ball 
bearings. Provision is, however, made so that the high-tension 
system of ignition is also adaptable to the motor, or both 
systems may be employed at the same time, 

The system of lubrication is another novel feature: the 
main journals and crank shafts being lubricated by an 
arrangement of ring lubrication, and the main oil supply for 
the entire engine is fed through these oil cells, but this’ will 
also be explained more in detail by means of drawings. The 
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| horse-power of the engine is 22 nominally, but under actual 


| tests it has developed slightly over 30 brake horse-power, and 
| it is calculated that the motor car, if required, could be run 


| at a speed of 45 miles per hour. 
| is practically noiseless, and the 


The running. of the engine 
novel design of the 


| carburetter enables the car to be run so slowly that a change 
| speed gear issaid to be almost unnecessary, We understand that 


the motor has been run as slow as 80 revolutions per minute. 


| The steering gear has received careful consideration, every 


part not only being strong and adjustable, but it is held to 
its work by springs, so that any wear is automatically ccm- 
pensated for. Brakes of a new design are also fitted, mets! 
to metal, acting either backward or forward, and are expar ¢- 


| ing, and enclosed from all dirt in metal covers. 


Amongst some of the special features in connection with 


| important details in the construction of this engine, it may 
| be mentioned that the crank shaft cams, rollers, piston pins, 


| and induction valves are of nickel steel. 


The exhaust valve 
is of a special bronze made by Messrs. Crossley Bros., which, 
it is stated, is harder than ordinary crucible steel and ha 
the advantage over steel that no carbon will adhere to it: con 


| sequently it is always clean, and will stand a very high 


; temperature. 


double doors, constructed of two thicknesses of prepared fire- | 


resisting hard wood, fastened together across the grain, with 
two thicknesses of soft ‘* Uralite’’ in the centre, one thickness 
of fin. ** Uralite”’ on the outside. The doors are double rebated, 
and are fitted with two special tightening locks at top and 
bottom, and one four-lever lock in the centre, the left door 
being fitted with flush bolts. The outside of the safe is coated 
with fire-resisting composition. The interior is fitted with 
three drawers in the centre, one upright partition, and six 
loose shelves. 


A NEW MOTOR CAR ENGINE. 


As we intimated last week, Messrs. Crossley Bros., of 
Manchester, have just added to their well-known gas engine 
business the building of motor engines. The new engine, 
which has been designed by Mr. S. M. Critchley, and is 
being constructed under his supervision, possesses several 
novel features, and we give, on page 138, engravings repro- 
duced from photographs of the main portions, both in 
elevation and section, which are to be followed by detailed 
drawings and more complete descriptive particulars in a 
| subsequent issue. The illustration at the top of the page is 
a view of the induction side of the engine, showing the 
cut-off valves. The motor has four cylinders, which, with 
their water jackets, are cast in pairs. The cylinders are 
43in. diameter by 54in. stroke, the engine running nominally 
| at from 900 to 1000 revolutions per minute. The induction 

and exhaust valves are mechanically operated, and both sets 
of valves are interchangeable. Two cam shafts are employed, 

placed on opposite sides of the motor, one being for the 
induction and one for the exhaust valves. The crank shaft, 
| which is of nickel steel, has the crank pin set at an angle of 
| 180deg.; the main bearings are exceptionally long, and the 
shaft generally is designed to withstand heavy strain without 
| deflection. Between each crank phosphor bearings are fitted, 
| and the main bearing is 44in. long. The water jackets of the 
motor are of such a length that the opposite rings never pass 
beyond the extent of the jackets. .The piston rings, of which 
there are five to each piston, are designed with the object 
of producing a circular ring with the necessary spring, 
instead of the usual angular split, the two ends being cut 
| concavely, the pin in the piston wall fitting in the opening 
|thus formed in the rings to prevent the latter working 
working round when the engine is in operation. The car- 
| buretter, which is shown by two views, is a special feature of 
| the engine, and is stated to be absolutely automatic, the 
| opening of the air valve being regulated by means of the 
| vacuum in the suction pipe of the engine, which is so 
utilised as to adjust the supplementary air inlet of the 
carburetter to a correct mixture at aJl engine speeds. A 
detailed description of it, with a section, will appear in our next 
issue, when the present engravings will be again reproduced. 
In addition to the usual float and spraying chambers there isa 
third float, in the bottom of which is a quantity of mercury. 
This float is divided into two parts by means of a cylinder 
of smaller diameter than the outer casing, and does not 
extend quite to the bottom, so that normally the mcreury is 





|at the same height on the inner and outer sides of the | 


| 


|M 


The bearings are also made of a special 
bronze adapted for high-speed running, and the cylinders and 
pistons of exceptionally hard cast iron. The ignition can be 
cut out, and each cylinder tested separately—a matter of 
no small importance. 


RoyaL INstiretioN,. A general monthly meeting of the 
members of the Royal Institution was held on Monday, 
the Ist inst., Sir James Crichton-Browne, treasurer and _ vice- 
president, in the chair. Mr. W. B. Bryan, Mr. C. E. Challis, 
Mr. A. F. Dick, Mr. W. Gowland, Sir Charles Hartley, 
K.C.M.G., Miss C, Jones, Mr, C, E. Layton, Mr. C. F, Lan-Davis, 
Mr. H, Loeffler, Brigade-Surgeon Lieut.-Col. C. W. MacRury, Mr. 
W. M. Ogilvie, Mr. C. G. P. Pownall, Lady Priestley, Mr. C. F. 
Rousselet, Mr. R. E. Tatham, and Mr. J. Weir. The special 
thanks of the members were returned to Sir Andrew Noble, Bart., 
qDr. Frank McClean, Mr. J. B. Broiin-Morison, J.P., and Lord 
Greenock for their donations to the Fund for the Promotion of 
Experimental Research at Low Temperatures. 

THE YORKSHIRE COLLEGE ENGINEERING Society, LEEDs. 
At a recent meeting of this society Mr. Frederick Grover gave an 
account of his experience in India, where he went as Special Com- 
missioner to the Indian Government to investigate the smoke 
nuisance in Caleutta. He described the position and character of 
the coal mines, which are very shallow, and worked in primitive 
fashion by human labour alone, and produce material of about 80 
per cent. of the calorific value of English coal. This poor quality 
of coal, combined with the low intelligence of the native stokers 
and manufacturers’ aversion, on the score of expense, to adopt 
mechanical stokers, renders the smoke question difficult to deal 
with. Mr. Grover gave particulars of his recommendations to the 
Government, which have appeared in the Blue-book issued on the 
subject. He advocated the appointment of a Government in 
spector, whoshould be a competent engineer and chemist, in order 
that his knowledge and experience should be at the service of 
manufacturers and coal consumers. He was strongly of opinion 
that this measure would also have to be adopted in England before 
the smoke nuisance could be efficiently dealt with. In the discus- 
sion which followed the lecture, London, Nottingham, and Bolton 
were cited as cases of towns which are now practically smokeless. 
The chairman, Professor Goodman, considered that under 
thoroughly competent supervision a town like Leeds could be rid 
of smoke in five years. Mr. C, G, Petree gave a paper on “‘ Rotary 
Engines.” He said that rotary engines have been a failure in the 
past owing to errors in design rather than principle, describing 
and illustrating by slides a néw engine of this type. Mr. L. 
Reynolds read a paper on ‘‘Some Details of a Flour Mills Plant.” 
Commencing at the boiler-house, he gave particulars of two Lan- 
cashire boilers in work over thirty years. These are working night 
and day, only being cooled once a week. He considered that, ali 
other conditions being equal, the life of a boiler varies inversely 
to the number of times it is allowed to cool, He spoke of the good 
effects experienced from using Green’s economiser for raising the 
temperature of the water. He emphasised the necessity of ob- 
taining good fire-bars, and recommended short bars. The substi- 
tution of a tandem compound engine, with Corliss valves and 
Rhodes trip motion, instead of a beam engine, brought about « 
saving of 30 per cent. in the coal bill—the flour miller does not 
reckon coal consumption per horse-power, but per sack of flour. 
This engine worked for twenty years, day and night, and is now 
replaced by a Pollitt and Wigzell engine, Where gearing is used, 
one of each pair of wheels is a mortice wheel, with wooden teeth. 
For high speed helical gearing is used, with satisfactory results. 
Lubrication in a flour mill presents some difficulties, and is mostly 
of the ring ty What is known as ‘‘ Diamond grease ” proves 
excellent, and flour itself is a good lubricant. Fire is an ever- 
present danger in a flour mill. No naked lights are allowed, and 
sprinkler appliances are insisted on by insurance companies, in 
conjunction with chemical extinguishers, hand grenades, and all 





ordinary fire appliances, 
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A MODERN PIANOFORTE FACTORY. 





Ix consequence of the extension of the business of Messrs. 
John Broadwood and Sons, this firm has found it necessary 
to erect a new works at Old Ford, London, E., which was 
thrown open for private inspection on Tuesday last. The 
factory is said to be the largest of the kindin the Empire. It 
; wers an area of 14 acres, and consists of a rectangular 
structure of four floors, divided into four separate buildings as 
, precaution against fire, and enclosing two open courtyards, 

Besides this main structure, in which the chief manufacturing 
processes are carried on, there is also a range of one-floor 
juildings, containing the engineering workshops, and two saw 
mills, in which, together with the drying rooms, the timber 
is dealt with and prepared for use. W e shall reserve a 
detailed illustrated description of these interesting works for 
our next issue, but we may here give a few of the impressions 
which a rapid survey of the operations enabled us to form. 
The number of hands employed is 500, but this will scarcely 
give an accurate idea of the number of instruments turned 
oat. By the employment of the latest labour-saving tools, 
coupled with highly systematic methods of utilising power, 
the works are capable of aregular output of about fifty cottage 
pianofortes per week, in addition to a proportional number 
of the higher class instruments known as ‘‘Grands’’ and 
« Semi-grands,’’ &e. On the occasion referred to above, the 
visitors were shown how the chief material—timber—such as 
rosewood, walnut, mohogany, and bass, after being taken from 
the store, is passed into the wood-working shop containing 
the usual appurtenances. From this the progress cf the 
material was followed into the veneering rooms on the ground 
floor of the main building, and afterwards to the upper floors 
ofthe building, in which the numerous processes of manu- 
facture are carried out in their correct order. It may here be 
remarked that the whole factory is so arranged as to avoid the 
necessity for the moving of work and materials backwards and 
forwards. In the manufacture of a pianoforte these difficulties 
of transport are unusually great, but by the introduction of 
electric power distribution and other mechanical contrivances, 
thev have in these works been successfully overcome. Here 
the raw material goes in at one end of the works and issues 
as a complete pianoforte at the other, the course of the work 
through the various departments being uninterrupted and 
always in one direction. 

In the grand case-making shop, which is on the first floor, 
the various parts are assembled and the after case having been 
veneered is ready to receive the sounding board. This has 
to withstand the stress of a very large number of steel wires 
under a high degree of tension, varying from 18 to 30 tons, 
according to the size of the instrument. The material 
used for the sounding board is the wood of the spruce fir. 
This is obtained from Central and Eastern Europe, where it 
is carefully prepared. 

The sounding board completed, the pianoforte receives the 
steel frame which enables it to withstand the great stress 
which will be put upon it. In this connection we may 
mention that Broadwood and Sons have recently introduced a 
hurless steel frame, the use of which, while providing all the 
strength that is necessary, and which was hitherto obtainable 
only by the employment of rigid iron castings, provides a 
certain degree of resilience which has a marked effect upon 
the tone. The pianoforte now receives the strings, and then 
passes to the ‘ finishers "’ for the fitting of the “ action,’’ the 
technical name for the ivory keys, the hammers, and _ their 
connecting mechanism. 

On this most interesting section of the work much might 
he written, but as it scarcely comes within the scope of an 
engineering paper we are compelled to pass it over briefly. 
The next process to which the instrument is submitted is the 
polishing, involving numerous careful and delicate operations, 
and then we arrive at the final regulating and tuning. 

From the foregoing it will be gathered that although the 
work of the engineer does not enter largely into the actual 
details of this popular musical instrument, yet his aid is 
extremely needful in the many operations which the material 
has to undergo. We intend to deal with these in our next 
article. Inthe meantime we should state that the engineer- 
ing features of the new works are due to the firm’s consulting 
engineer, Mr. W. Worby Beaumont, M. Inst. C.E., with 
whom has been associated in the electrical department, Mr. 
R. W. Weekes. As far as possible the plant employed is of 
British manufacture, and the workpeople are British. Much 
credit is due to this old established firm for their enter- 
prise, which will go far to demonstrate that British 
brains, British capital, and British engineers, given a fair 
field, need fear little from foreign competition. 
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LAUNCHES AND TRIAL TRIPS. 


CoLUMBA, spar deck steamer ; built by, Robert Stephenson and 
(o., Limited, Hepburn; to the order of, Mr. M. Angel, Cardiff ; 
dimensions, 352ft., 47ft. by 29ft. 10in.; engines, triple-expansion, 
pressure 1651b.; constructed by Richardsons, Westgarth and Co., 
Limited ; a speed of 11-72 knots on a mean of six runs on the 
measured mile was attained ; trial trip, January 23rd. 

CAMpos, steel twin-screw steamer ; built by, Craig, Taylor and 
(o,, Stockton ; to the order of, the Companhia Sao Joao da Barra 
E. Campos, of Rio de Janeiro ; dimensions, 209ft., 33ft. by 10ft.; 
engines, triple-expansion, ]lin., 17in., 28in. by 2lin., pressure 
1601b.; constructed by, North-Fastern Marine Engineering Com- 
pany; a mean speed of 105 knots was attained ; trial trip. 
January 25th, 

DINKER, twin-screw suction dredger; built by, Fleming and 
Ferguson, Limited; to the order of, the Government of Cape 
Colony ; dimensions, 205ft., 40ft. by 14ft.; engines, two sets 
triple-expansion ; the pumps lifted 2200 tons of sand per hour ; 
trial trip recently completed. 

Daron, steel serew steamer ; built by, R. Craggs and Sons, 
Limited ; to the order of, Messrs. Webster and Barraclough, West 
Hartlepool; to carry, 6100 tons deadweight; engines, triple- 
expansion, 25in., 4in., 67in. by 45in., pressure 180 Ib.; constructed 
by, Blair and Co., Limited ;.a speed of 12} knots was attained ; 
trial trip, January 29th. 





INstitUTION OF NAVAL ARCHITECTS.—The annual meetings of 
the Institution of Naval Architects will take place on Wednesday, 
March 23rd, and the two following days, in the hall of the Society 
of Arts, John-street, Adelphi, W.C., by kind permission of the 
Council. The Right Hon. the Earl of Glasgow, G.C.M.G., LL.D., 
president, will occupy the chair. The annual dinner will be 
given on Wednesday, March 23rd, in the Grand Hall, Hotel Cecil, 
Strand, W.C,, at 7.15 p.m, 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the oprnions oy our 
correspondents.) 





AIR PUMPS. 


Sir,—Apropos of Mr. Roy’s interesting contribution to the 
neglected subject of condensing equipment in his paper, of which 
you published an abstract on December 4th, on ‘‘Condensing 
Plant for High Vacuum, with Limited Water Supply,” 1 beg to 
offer some criticism and remarks, The low-level parallel-current 
jet condenser is not so obsolete as the author imagines ; at least 
70 per cent. of stationary engine builders fit this type on both 
horizontal and vertical airpumps. It is, moreover, questionable 
whether the parallel-current jet condenser requires a fraction of 
75 per cent. more injection water than the counter-current type. 
Given equal volumes of water and equal volumes of steam at equal 
temperatures and pressures in both types, the resulting tempera- 
ture and vapour pressure would be the same in both mixtures, 
whether the water flowed parallel with or in an opposite direction 
to the steam, providing they were efficiently mixed. Notwith- 
standing the ingenious explanation of different pressures at oppo- 
site ends of the condenser, has the law governing the flow of gases 
been suspended ¢ And would there not be an immediate equalisa- 
tion of pressure ’—the length of condenser often being insignificant 
as compared with the total length of exhaust piping between the 
cylinder and air pump. : 

It is very important that this point should be cleared up, for if 
75 per cent. more water is requisite for a given vacuum, then large 
sums of money are being needlessly thrown away in providing un- 
necessarily large condensers and air pumps. ; ; 

Personally, I think the inefficient air pump usually provided with 
this type of condenser is responsible for the difference in results. I 
have often wondered and marvelled at the apparent indifference of 
stationary engine builders who retain the continual use of a large 
single-acting and inefficient type of air pump, made up of a bat- 
talion of grids, valves, studs, and guards, hermetically sealed with 
a huge and headless drum and a foot-box. 

Mr. Roy did not exaggerate or over-estimate the volume of 
clearance in pumps with bucket valves at 50 per cent. It is within 
my knowledge that pumps are now being fixed with double that 
volume of clearance, with the obvious effects of air obstruction, 
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a#ration, air absorption, and evaporation of this volume of hot 
water at the air pump pressure. Is it, then, surprising that ** ex- 
perience ” demands unnecessarily large pumps and condensers to 
deal with the large volume of water to be circulated to obtain a 
moderate vacuum, with the uneconomical results of high initial 
costs, wasted valuable space, and power! 

Another palpable effect of bad design in this pump, and, indeed, 
al! vertical pumps of this class with delivery valve grids imme- 
diately above the bucket, is their restricted valve passages, 35 per 
cent. usually being the limit on the bucket area, loss of power, 
shock, and rapid destruction of the valves being the inevitable 
result. The valve area, then, determines the bucket velocity, and 
therefore the diameter for a given capacity. The only alternative 
is large clearances and a corresponding decrease in discharge 
efficiency. The minimum clearance with a valveless bucket is 6 to 
8 per cent. for moderate strokes. 

It is notorious that this type of pump is very inaccessible for 
inspection and repair of the interior, especially after a few months’ 
running, when mud has had time to accumulate and the water to 
corrode the studs, nuts, and pins, to say nothing of the extra long 
and stout rods to pass through the hot well, the low speeds, and the 
low efficiency when discharging against a head of water. 

An enclosed and unpublished sketch indicates how these diffi- 
culties might be solved and disadvantages evaded. 

This pump, which has a separate air port, discharges the air only 
at the top, on its upward stroke, and the water at the bottom, on 
the downward stroke, and possesses the unique advantage of the 
wet and dry air pump system in one pump, without the double 
connections and higher initial costs, and is double-acting in the 
absence of foot and bucket valves, 

The design takes into consideration that the primary function 
of an air pump is to discharge air. With a separate air port it has 
very little slip—an important factor when it is borne in mind that 
20 to 30 per cent. of slip is common on mixed water and air pumps, 
which diminishes the net effective stroke and capacity by this 
amount, whether of the single or double-acting class, 

The clearance is very small, due to the absence of delivery 
valve grids. The inertia of the reciprocating parts is provided 
for in the elastic cushion, and they are brought quietly to rest, with- 
out appreciably affecting the vacuum efficiency and the volumetric 
discharge coefficient. 

A few other advantages that might be enumerated are—simple 
and large water passages to suit the bucket velocity ; the 
valves of variable pump diameters are interchangeable ; acc2ssi- 
bility ; simplicity in construction ; short and small diameter of 
rod ; no studs under water; and all valves can be examined 
without breaking any air-tight joints. 

The ‘combined floating gland packing and relief valve” is 
intended to give the packing a lateral movement on a badly-fitted 
or bent rod, to reduce the wear and prevent leakage. 

It is hoped that with some such design unnecessarily large and 
expensive pumps may be dispensed with, and a simple, small, and 
light pump will be made, attaining a maximum duty with a 
minimum of cost and repairs—the consummate wish and aim of 
every true engineer. J. HOYLE. 

28, University-avenue, Belfast, 

January 23rd. 





BAND BRAKES, 


Sir,—With regard to Mr. Pardoe’s letter on this question, the 
prime cause of all troubles appears to me to be the absence of cover- 
ing to brakes. 





In my experience the side band brake as usually fitted may be 


perfectly adjusted before starting, but after the car has been 
running a few miles, it takes up grit, and the average result is a drag 
effect. Mr. Bickford’s 4in, would do away with that in the majority 
of cases, but it is not very clear to me how, with the side lever as 
usually fitted, this 4in. is to be allowed. The space over which the 
side lever works cannot well be increased, as the driver could not 
then get at it well. Then, too, there is the question of partial 
application, the ‘‘ touch of the side brake” when going down hill. 
I stand, of course, tobecorrected, butas I understand it the ordinary 
side band brake as actually fitted is a thing that you have to vil 
slightly to prevent friction when it is off. That is the side brake 
as we have it. As I have said, grit enters, and so it checks speed 
when it ought not to. On the other hand it is very “flexible” in 
a modern car, and admits of everything from a slight retardation 
to a sudden dead stop when fully applied. Will the ideal brake 
give all these advantages without the disadvantages ? 

As for the foot brake, which is usually metal to metal and water- 
cooled now-a-days, the working defects are that after a certain 
number of applications it loses power unless adjusted, and in some 
makes of cars oil or grease is apt to get thrown on to it, with the 
result that all grip is lost. This, of course, is very serious. 

But, speaking as a brake user and not a brake maker, I should 
say that modern car makers supply all the leverage needed and 
more. A good brake must be gradual in application ; if there is 
any fierceness, a bad skid is a certain sequel on a greasy road. In 
theory and in experimental practice the foot brake can be applied 
gradually, but in cases of emergency it is almost certain to be de- 
pressed violently. Incommon with many others, I have doctored 
my foot brake so that I can only obtain its maximum power by 
standing onit. Ordinary foot pressure will only cause partial appli- 
cation. As for the side brake, well, the lever allows of its auto- 
matic graduation ; it is sufficiently stiff not to get fully on ail at 
once, 

I put forward these remarks with all diffidence, but in the firm 
conviction that gradual application is an essential of any really 

ractical brake, both as concerns skidding and the life of tires. 
30 also the human element is a factor that cannot be left out of the 
reckoning. 

I may perhaps add that, being in the habit of stopping an inch 
from the wall every time I drive into my motor-house, I have of 
necessity had to study brake application from a purely practical 
standpoint. From that I am of opinion that, the clutch being thrown 
out by the brake, whether the weight of the car loaded be 21 ewt. 
or about 18 ewt., or the speed five or ten miles an hour, does not, 
with the modern brake, make the difference that in theory it 
should—in fine, that there is something else which enters besides 
momentum. I once had to stop suddenly when doing roughly 
40 miles an hour. Of course, I took more space than had I been 
doing only 10 miles an hour, but I stopped far more quickly than 
| had expected. The engines go slower when the car is on the top 
speed than when she is in a lower speed. Is that a big factor 
where the foot brake is concerned? Then, too, how much is brake 
power affected by the size of the driving wheels ? 


January 30th. Moror-MAN, 





LOCOMOTIVE ENGINE FRONT ENDS. 


Stk,— With reference to your very interesting article under this 
heading in THE ENGINEER for January 15th, I shall feel obliged 
if you will allow me space to lay before your readers a small con- 
tribution of a suggestive and practical nature. 

The diagram is a section of the front end of an inside-cylindered 
six-coupled goods entine, with the boiler pitched sufficiently high for 
a wide fire-box overlapping the trailing wheels, but otherwise of 
moderate dimensions. In the probable event of the valves being 
underneath the cylinders, or in the case of an engine with a lead- 
ing bogie, the exhaust would be taken out from the front of the 
cylinder casting at a point below and between the cylinders. The 
chimney is 5ft. in height, and it is, as set forth in the article, but 
perhaps you will permit me to point out that no mention is made 
therein of the distance from the top of the blast pipe to the base of 
the chimney. This distance varies enormously in British practice, 
and if the correct distance has been experimentally determined, 
the information would be of great value. Following good examples, 
I have made the distance 10in. The main object of the arrange- 
ment is the creation of a well distributed draught free from pulsa- 
tions, and incidentally to prevent fire-lifting and fire-throwing. It 











is founded on the proposition that, other things being equal, the 
quantity of gases ejected by the exhaust is independent of the 
capacity of the smoke-box, and it goes straight to the spot. The 
axis of the chimney is 4ft. Gin. in advance of the tube-plate, and 
at that distance the chimney subtends so small an angle that the 
tubes can easily be got at for cleaning, &c., while the smoke-box 
forms a vacuum chamber of considerable steadying power ; andthe 
draught in its passage, so to speak, from the region of the blast- 
pipe and chimney has time to spread itself out evenly amongst the 
tubes. In short, it is the familiar extended smoke-box with the 
chimney in front instead of in the middle or at the back. > “Try it, 
gentlemen, and see how much better time and space are than those 
petticoats and baffle plates, and what a great difference is made 
by a small alteration. GrorcE T. CLAYTON, 
Walthamstow, 
January 27th. 





THE NICLAUSSE BOILER. 


Str,— Your leader of 23rd inst., under the heading of “ The 
Niclausse Boiler in the United States Navy,” will doubtless prove 
a contribution of great value to those interested in the use of this 
class of boiler, which is manifestly coming to the front. 

The partial failure of the lower tiers of tubes, to which you 
refer, may be caused in the manner you suggest, but the 
description gives no information as to the direction of the curvae 
ture, whether upwards, downwards, or sideways. 

As the tubes are free to expand lengthwards, the bending is not 
from want of freedom. Your remarks as to cold air from the fire 
door isimportant. But there seems that there is another, and, in my 
opinion, a more probable one-- short supply of water to these tubes, 
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In the ‘* Niclausse,” as in the ‘‘ Diirr,” and others of this general 
type, the headers are supplied with water from the top or upper 
end of the outside member of the headers direct from the drum, 
er, if the water is low, from the member of header nearest the 
heat. Now, as tbe internal circulating tubes, within the 
** generators,” are attached to the internal dividing plate or in au 
equivalent manner, each circulating tube may be considered as a 
suction pipe drawing from the front compartment of header ; 
hence, in case of there being a limited supply of water, those 
tubes situated at the top will obtain a better supply than those 
lower down, or, at any rate, have an advantage over them, which 
manifestly should have the preference. 

To obviate this, in my opinion, the supply to the front compart- 
ments should be by down-coming pipes to the lower ends of the 
headers, by which means the lower tiers of generators always have 
the preference. 

Other advantages also follow, but they may be considered to 
be beyond the point in question, viz., the curvature of the 
lower tiers of the generating tubes. 

J.C. R. Okes, A.M.C.E. and M.1.M.E. 

Raveley House, St. Albans, 

January 27th. 


BREAKDOWNS AT SEA. 


Str,—Mr. Jane has lost his temper and got out of touch with 
his friends at Portsmouth. As he has ceased to be representative, 
it would be waste of time to extend this correspondence. No 
engineer would assume that the salting of boilers by the leaking 
of a condenser would break down an engine or make bearings heat. 
It has been stated that lime put into Belleville boilers has caused 
valve faces to cut, but that is quite a different matter. 

As to the stresses caused by reversing, I must leave Mr. Jane in 
possession of his vague dynamic ideas. 

If he will inquire, he will find that the cylinder cover about 
which he has had so much to say was rejointed in less than the 
two hours I have named. 

Why he persistently associates me with tramp steamers I am 
unable to say. I have been comparing Atlantic boats of over 
5000 horse-power with naval practice. 

When Mr. Jane has run as many torpedo boat trial trips as I 
have done during the last twenty years he will know as much 
about them. For the rest, he has left me unconvinced that the 
proper training in engine driving is given to either the engineers 
or their subordinates in the Royal Navy. Fortunately there are 


brilliant exceptions; but the success with which so many ships | 


went through the manceuvres only goes to prove that really there 
ought to be no exceptions. SUPERINTENDENT ENGINEER. 
Liverpool, January 31st. 


NEW MONTREAL LOCOMOTIVE WORKS. 

THE shops of the Locomotive and Machine Company, of Mon- 
treal, Limited, were expected to be completed by September Ist. 
The shops are situated about two miles east of Montreal, on a strip 
of land between the St. Lawrence River and the Montreal Terminal 
Railway. A large wharf and pier are to be built along the river so 
as to increase the shipping facilities. This will give a through 
water route to Europe as well as connection with the Great Lakes 
system of this continent. 

The ultimate capacity of the works will be about 300 locomotives 
a year. The company will also do a general business in machine 
and structural work, steel buildings, bridges, roof trusses, &c. 

All the steel work has been manufactured on the ground, and 
the design and erection has been under the direct supervision of 
M. J. Butler, chief engineer. A temporary shop containing the 
machinery for handling the structural material has been built. 
Most of the building material was bought in Europe. The duty 
rates were largely responsible for this, although the fact that 
material could be obtained quickly was also a determining factor. 
The duty between the United States and Canada on steel shapes 
weighing less than 35 lb. per yard is 35 cents per 100 lb., and on 
shapes weighing 35 lb. per yard or over the duty is 10 per cent. of 
the value of the materia]. Between England and Canada there is a 
preferential duty one-third less than that above noted. It is also 
interesting to know that the duty between Canada and the United 
States is 60 cents per 100 Ib. on all sizes. 
advantageous for Canadians to purchase raw material in England, 
and it also gives Canadian builders a chance to compete with 
builders in other parts of the British Empire. 

The plant consists of a machine shop about 420ft. by 152ft., a 
foundry 220ft. by 65ft. 5in., a boiler shop 380ft. by 67ft., an erect- 
ing shop 340ft. by 66ft., a smith and forge shop 340ft. by 66ft., a 
two-storey pattern shop 109ft. by 65ft., a pattern store-house 
109ft. by 63ft., and a power-house 105ft. by 71ft. A structural 
shop about 310ft. by 198ft. is also to be built. It is also intended 
at some future date to build a steel castings shop. The general 
store-house and offices are at the southern end of the grounds. 

The machine shop, boiler shop, foundry, erecting shop and 
smith shop are arranged in a group—the machine shop extending 
north and south, and the other shops connecting with it to the 
west. The machine shop is arranged so that the several depart- 


These rates make it | 


- 
be installed. They will have capacities of 2000ft. and 1250ft. 
a minute respectively. 

Machine shop.—The machine shop is 420ft. long, and is divided 
longitudinally into two bays, each 66ft. wide. The clear height 
under the roof trusses is about 29ft. The trusses are 8ft. 4fin. 
deep at the centre. Tho roof of each bay is surmounted by a 
monitor running the length of the shop. Additional overhead 
lighting is obtained from skylights nee at intervals in the roof, 
Each bay is traversed by a 10-ton electric travelling crane, having 
a span of 62ft. Shin. The crane runways are supported on 
brackets riveted to the supporting columns. The general design 
of the steel work for all the buildings is practically the same. In 
addition to the travelling crane, there are about twenty-six jib 
cranes, with air hoists distributed throughout the shop, The 
capacity of these hoists range from 1500 Ib. to 8000 Ib, 

Foundry.—The foundry is 220ft. by 65ft. 5in. A 15-ton crane 
having a span of 40ft. serves the moulding floor, The inside 
runway of this crane is supported on steel columns, Air blast is 
supplied from a structural steel pressure blower running at a 
maximum speed of 1990 revolutions per minute. The blower is 
driven by a 60 horse-power motor, running at 675 revolutions per 
minute. The brass foundry is at the east end of the building on 
the second floor. 

Boiler shop.—The boiler shop is 380ft. by 66ft. 10}in., and is 
served by a 20-ton electric travelling crane having a five-ton 
auxiliary hoist. The span of the crane is 63ft. 5fin. The riveting 
tower is at the east end of the shop. The rails rest on 10in. by 
10in. timber sleepers. Standard gauge tracks run along each side 
of the erecting pit. The paint shop is on an elevated floor at the 
east end of the building. The shop is served by two 60-ton 
electric travelling cranes having each a span of 65ft. 6fin, The 
general details of the steel work are the same as those of the other 
shops, except that the clear height under the trusses is 42ft. 9in. 
| Smith and forge shop.—This shop is 340ft. by 66ft. 44in. The 
| shop is not provided with a travelling crane, but has a liberal 
| supply of air hoist jib cranes, which cover practically the entire 
| floor area. There are altogether about 100 Westinghouse motors 
| throughout the shops, ranging from 5 horse-power to 60 horse- 
power. All lathes and small tools are arranged in groups 
approximating 20 horse-power each, All large and isolated tools 
have an individual motor drive. There is a number of interesting 
tools being furnished these shops, The S84in. by 84in. by 36in. 
planer is arranged to have a 32 horse-power motor mounted on top 
of the housing. The 24in. crank-pin lathe weighs about 7250 1b. Both 
the back gear and triple gear are at the front of the lathe, thus 
bringing all stresses on the bottom of the bearings. The ratio of 
back gearing is 8-52, and the ratio of the triple gearing to the 
face-plate is 31-8. The carriage is 34in. long and has two plain 
block rests, with clamping bolts for the tools, Each rest has a 
separate cross feed, operated either by hand or power, thus 
enabling the operator to cut both from the back and front of the 
work, each cut supporting the other. 

Another interesting machine is the large vertical miller. 
claimed to be the largest vertical milling machine ever built for 
locomotive work, and is intended mainly for the hornplate work. 





The crane, which is provided, swings on the 
The carriage of the machine is 60in. in 
The machine will admit work 24in. high, 


without resetting. 
centre of the spindle. 
diameter over tee slots. 


The spindle is counter-weighted and can be quickly 
The shipping weight of the machine about 


of 50in. 
adjusted. 
60,000 Ib. 

The fans for the heating apparatus are in a wing to the machine 
|shop. The air is delivered to underground ducts, and 
| discharge pipes have three openings, discharging upward and 
| along the sides of the walls respectively. The company 
| capitalised at 1,000,000 dols., and has the following officers :—M 
| J. Haney, president; J. T. Davis, vice-president and general 
| manager; R. T. Shea, general superintendent; M. J. Butler, 
chief engineer ; and D. Shurrell, mechanical engineer. 

We are indebted to R. T. Shea, general superintendent, 
details of the above description. Railroad Gazette, 
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for the 
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TEMPLER AND RaNoe, Limited, Coventry.—Pamphlets Nos. 
Sterling valve. 
ing arrangement, 
adjustable. F A 
KNowWLES STEAM Pcmp Works, 114-118, Liberty-street, New 


a book of about 150 pages, showing nearly half as many full page 
illustrations of different types of direct-acting steam pumps for 
boiler feeding, mine drainage, waterworks service, &c., also 
electric and belt-driven pumps, artesian well pumps, air com- 








ments are close to the shops from which the material is sent. 
For instance, the frame department is at the south end of the | 
machine shop, close to the smith shop, and the cylinder depart- | 
ment is at the north end of the shop close to the foundry. The | 
power-house has a central situation. 

A large reservoir is at the north end of the property, and the 
drainage from the roofs of all the buildings flows into it. 
1000-gallon pump is in the engine-house and furnishes the water 
supply to the several buildings—the suction pipe coming from the 
above-mentioned reservoir. A rotary pump having a capacity 
of 700 gallons a minute is placed near the St. Lawrence River, and 
is run by a motor. In dry weather this pump draws water from 
the river and delivers it to the reservoir. Drinking water is 
obtained from an artesian well. 

The area in square feet of the several principal buildings is given 
by the following table :— 

Machine shop .. 
Erecting shop. . 
Foundry ; 
Boiler shop 
Smith shop 


| 
| 


55,440 
22,440 
14,388 
25,460 
22,440 
Total 140,168 

The machine shop is by far the largest department, while the 
hoiler shop is next in size. It will also be noted that the area of 
the erecting shop is relatively small. This large surplus of 
machine shop area was purposely provided, the feeling being that 
delays can usually be traced to the machine shop. A surplus of 
erecting pits is a useless expense unless the machine shop and 
other departments are able to furnish material as quickly as it can 
be assembled. 

Power-house.—The power-house is divided into two parts by a 
2ft. partition wall. The boiler-room is 50ft. by 744ft. inside, and 
the engine-room is 49ft. by 67ft. The boiler-room contains four 
250 horse-power boilers, set in two batteries of two each. The 
boilers are fitted with underfeed stokers, and an induced draught 
system is used. The boilers were made in Glasgow, Scotland. 
They are designed to operate at 200 lb. pressure, and are provided 
with superheaters which deliver steam at a temperature of about 
150 deg. Fah. The engine-room contains one 18in, and 34in. by 
42in. compound condensing engine. It is helted to a 400-kilowatt 
direct-current generator. The three-wire system is used, giving 
two voltages of 110 and 220 respectively. Surplus power is 
supplied by the Montreal Light, Heat, and Power Company, and 
a motor generator set has been installed in the engine-room for 
transforming and stepping down the high potential a.c. 


GLaAsGcow UNIVERSITY ENGINEERING SociETY,—A paper, ‘‘Steam 
Turbines for Marine and Land Purposes,” was read before the 
above Society on Thursday, January 27th, by Mr. A. A. Wynne, 
M.A., A.M.LC.E. He dealt with the history of the turbine, and 
then briefly described the modern machines. He went into the 
conditions of working, from which it appears that high steam 
pressures are essential to economical results in the turbine engines. 
The Parsons make, as being by far the most widely used, was 
illustrated in more detail, the sizes in which it is made running 
from 25 to 12,000 horse-powerat the present time. The differences 
between reciprocating engines and steam turbines was pointed 
out and commented on. The various classes of machinery driven 
by the turbine were illustrated, and in turn the lecturer described 
the dynamos, fans for ventilation of collieries, &c.; pumps, blow- 
ing engines, and air compressors, all built by the turbine makers, 
to be coupled to this class of engine. The question of steam con- 
sumption was then entered upon, and the economy of the turbine 
remarked. A discussion followed the lecture. 

LEEDS ASSOCIATION OF ENGINEERS.—At a meeting of the Leeds 
Association of Engineers, held January 28th, the vice-president 
Mr. W. H. Drake—in the chair, Mr. John Miley read a paper on 
‘* High-speed Turning.” The tool steel used for high speeds, he 
said, was all air-hardened, and although it originated in America, 
too much credit could not be given to makers in this country for 
the enterprise with which they had taken it up. Their methods 
of manufacture and the results obtained were superior, and he 
could name several Sheffield firms each exporting five tons per 
week to America. The saving in time by its use was often 50 per 
cent., and there was thus a great future for it. His experiments 
showed that high-speed tool steel had twice the efticiency of 
Mushet steel, and four. times that of water-hardened steel. 
Hitherto but little gain had been effected with machines having a 
reciprocating motion, but this was, no doubt, only a question of 
time. The great difficulty with machines having a continuous 
feed, such as in turning, drilling, and milling, had been 
want of power. This had been successfully overcome. Belts 
should be 8in. or 10in. in width, and should run at a speed 
of 2000ft. to 2500ft. per minute. With a 12in. lathe, so 
geared, in a nine-hour trial he had turned off 22001b. of 
mild stee!, or about 4-1]b. per minute. The cutting speed was 
148ft. per minute, with jin. feed. Steel having up to -2 per cent. 
of carbon and -6 per cent. of manganése could be operated at 
200ft. or 300ft.-per minute, but with any further addition of 
carbon or manganese the speed obtainable rapidly diminished. A 
discussion followed, after which a vote of thanks was accorded to 
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A stack of hornplates can be clamped on this table and finished | 


and the carriages have a cross feed of 65in., and an in-an-out feed | 


the | 
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Fi 3, describi 2 Retent boi stop valve and the improved | ; ber 
val gece aii, ap re serdaege es hee tah poker the: siete | goods station at the former place, are among the provisions of the 
the wedges being self-centering and self- | 


York.—The 1904 catalogue of the Knowles Steam Pump Works is | 
pressors and ammonia pumps, both fly-wheel and direct-acting, | 


jet condensers, relief valves, air and circulating pumps, wrecking 
pumps, vacuum pumps, sugar-house pumping machinery, &c, Xe. | 
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THE IRON, COAL, AND GENERAL T 
OF BIRMINGHAM, WOLVERHAMPTO 
OTHER DISTRICTS. 


(From our own Correspondent.) 

BUSINESS continues steady in the engineering and iron and steel 
trades. A great deal of electrical engineering work is about, an 
large central station contract is shortly to be given out, for which 
Midland engineers have tendered. Some of the electrical engineers 
are full of work already, and if they are successful in the tenders 
they have lately sent in, they will have an excellent spring and 
early summer, The improvement in the pig iron trade continues 
and the market on ’Change in Birmiagham, on Thursday, Was 
characterised by more steadiness. Cold blast pig iron was quoted 
95s. to 100s, ; all-mine ordinary, 60s. to 65s.; superior, 75s, ¢, 
80s. The production both of Staffordshire and district sorts ig 
increasing. Northamptons are 45s. to 47s. 6d., and Derbyshires 
47s, to 48s, ; ; 
In the manufactured iron trade there is not as much employment 
being found as in some previous years, and the customary efforts 
in the direction of relief in the ironworking localities’ are in 
operation, including free breakfasts to children. The substitution 
of steel for iron—and a great deal of it foreign—has reduced the 
amount of labour necessary, and it has been a frequent thing 
lately for groups of men to ask to be put on when manufacturers 
have not had sufficient orders to enable them to comply with the 
request, ‘The black sheet trade is in a poor way, singles being 
quoted down to £6 7s. 6d.; doubles, £6 10s.; and trebles 
£7 2s. 6d. Continental semi-finished steel is being increasingly 
purchased by galvanisers instead of the foregoing description of 
iron ; and the consequence is that sheet makers have now to depend 
largely upon the working-up trade, which formerly was only a small 
department of the total business. South America, South Africa, 
and India are affording good orders for the galvanised corrugated 
steel sheet makers, most of these being well engaged, and the use 
of these sheets, not merely for roofing, but also for general 
structural purposes, is on the increase; £10 10s., f.o,b,. 
Liverpool, is the usual quotation just now. The marked 
bar firms are doing well at the £8 standard. Medium 
qualities of unmarked bars are in fair demand by merchan, 
houses for shipment abroad, but common unmarked bars 
are quiet at £6 or a little more. A more settled feeling has beer, 
induced by the announcement that ironworkers’ wages in the Mid 
lands are to remain as at present--8s, 9d. per ton for puddling, 
and millmen’s wages in proportion—from February &th until 
April 2nd. The recently declared bi-monthly average selling price 
for November and December of £6 14s. 3-79d. is a decrease of 
0-02d. upon September and October, which is, however, not 
| enough under the sliding scale to carry a reduction in wages, The 
| total output of the eleven firms whose figures are taken for Wages 
| Board purposes during the complete year 1903 was 169,137 tons, 
which, as compared with 1902, is a decrease of 3619 tons; but it 
| has to be borne in mind that the newer returns relate to eleven 
months only, whereas in the previous year, during four of the six 
bi-monthly periods, they were received from twelve firms. As the 
average bi-monthly production of each firm in 1903 was 2562 tons, 
| the decrease of 3619 tons in the year’s production is readily 
| accounted for. Instead of the eleven firms being less fully oceu- 
pied than in the year previous, there is indeed ground for the 
| belief that they were somewhat busier. An increased make of 
angles and tees in November and December compared with the 
| corresponding period of the year previous is another feature which 
is presented by the returns ; and this is also correct of hoops, strip 
and miscellaneous iron, though in other descriptions there has been 
a decrease. The new average selling price for November and 
December, compared with the corresponding return a year ago, is 
| a decline of 5s, 4-49d, Competition from the North of England in 

| angles and tees continues severe. 
The obtaining of the new machinery needed by the South Stafford- 
| shire Mines Drainage Commissioners will not be much longer 
delayed, for the chairman of that body—Colonel J. B. Cochrane— 
| at a monthly meeting yesterday (Wednesday) was able to say that 
the amended scheme for the Tipton district was being promoted 
as fast as possible. They did not anticipate any opposition to the 
Bill now before Parliament, and as soon as that was passed con- 
tracts for the building of the new engines would be placed as soon 

as possible. 

A new line from Cradley Heath to Spinners End, and a large 
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Bill which is being promoted by the Great Western Railway Lom- 
pany. 

The question of an electric installation for Tunstall has formed 
the subject of a special meeting of the Tunstall Urban District 
Council, but the Burslem Corporation have offered to supply 
current upon favourable terms, and the Tunstall authorities have 
agreed to this arrangement, subject to certain conditions which will 


| form the subject of conference between the two bodies. 





NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—There is still nothing in the way of improvement to 
report with regard to the engineering trades of this district. Com- 
plaints continue general as to the limited weight of new work in 
prospect, and it is exceptional where engineering establishments 
are booking new orders in anything like the same quantity as 
those running out. Amongst machine tool makers it is only where 
firms have some special orders passing through that they are at all 
fully engaged. The boiler-making trade, of which Lancashire is 
so important a centre, remains exceedingly depressed, works, 
generally, being very short of orders; in structural engineering 
there is pot much new work giving out, and the general run of 
engineering is exceptionally quiet. The continued very unsatis- 
factory outlook in the cotton trade has, of course, a serious effect 
upon the textile machinery industries, and these remain in much 
the same depressed condition as reported for some time past. 

At the Manchester Iron 'Change meeting on Tuesday there 
was again an absence of any animation about business. Buying 
continues mostly from hand to mouth, and there is considerable 
irregularity in prices, Middlesbrough pig iron, on the one hand, 
stiffening, mainly, it is stated, due to speculative operations in 
London, with some brands of Scotch, if anything, easier, and 
continued low quotations for local and district brands. American 
iron is coming forward more freely, several cargoes being due 
during the current week, and sellers in some instances are open to 
offers at substantially under recently quoted rates. Few inquiries 
of any weight are stirring, and buyers prepared to purchase 
forward have evidently very low prices in view. 

Lancashire makers have had to ease down upon their recent 
nominal quotations, and 52s. might be taken as about the basis for 
No, 3 foundry delivered Manchester, but occasionally they have to 
cut below this to secure orders. Derbyshire brands are also being 
guoted low, ranging from 52s., or even a trifle less, up to 53s, and 
53s, 6d. The basis for Lincolnshire remains 48s., and with a 
stiffening in Middlesbrough, merchants are less disposed to cut 
much below this figure ; but there are still sellers at 47s. 6d., and 
makers are not booking many new orders at the official rates. 
Forge qualities just now meet with so little inquiry that quota- 
tions are scarcely more than nominally about 47s, 2d. for Lanca- 
shire and Lincolnshire, and 47s, 3d. to 47s. 6d. Derbyshire net 
delivered Warrington. 

No, 3 foundry Middlesbrough has again stiffened about 3d. per 
ton upon the previous week’s quotations, and delivered by rail 
Manchester the minimum market prices are 51s, 1d. to 51s. 7d. 
For Scotch iron there have been irregular quotations during the 
past week. Buyers have boen able to pick up special lots of 








current from the power company’s line. Two air compressors will 
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Glengarnock at substantially under what makers are quoting, and, 
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—— 
in fact, below the quotations for Hglinton. Prices, however, for 
both brands have since got back to something like the same basis, 
put are still low, and the position generally with regard to Scotch 
jron would seem to be weak, Delivered Manchester docks, 
sys, 6d. is represented as a figure at which there would be no 
dificulty in buying either Glengarnock or Kglinton, with quota- 
tions up to 53s. Gartsherrie is a'so easier, and 56s, is now given as 
the average price, P A Aish pani 

With the considerable arrivals of American pig iron in view, to 
which [ have already referred, sellers are scarcely holding to any- 
thing like detinite quotations, but there is little doubt they would 
vive way readily about 1s, per ton upon the 49s, basis of a week or 
© back, delivered at either of the above ports, 

In hematites the falling off in business has brought low quotations 
again to the front, and apart from special brands 60s. to 61s. are 
now about average figures for.Nu, 3 foundry delivered Manchester. 

An unsatisfactory sort of business continues the general report 
throughout the finished iron trade. Some of the smaller forges are 
kept fairly well going, but the larger works are short of orders, and 
absence of shipping demand is undoubtedly being very 
Prices remain without quotable change on the basi: 
of £6.5s. for Lancashire bars at stations, and £6 6s. 3d. delivered 
into warehouse ; £6 5s, for Yorkshire bars, and £65s. to £6 10s. 
for North Staffordshire, delivered into this district ; sheets, about 
£7 7s. bd. to £7 10s. ; and hoops, £7 2s. 6d. random to £7 7s. 6d. 
special cut lengths, delivered Manchester, and 2s. 6d. Jess for 
shipment. 

In the steel trade a fair amount of inquiry is reported, but busi- 
ness is only practicable at low prices, For English billets it is 
exceptional where makers would give way upon £4 10s, as the 
minimum up to £4 12s, 6d. as a general quotation. German billets 
are not obtainable at the very low figures that were being taken a 
week or so back, but they are still to be bought delivered in this 
district at £4 2s, 6d. din, and upwards and £4 3s, 6d. 2in., with 
American billets ¢.i.f. £3 17s. 6d., and delivered at works in the 
district about £4 to £4 1s. In common plates there have again 
been very low quotations, sellers being reported at £5 17s. 6d., but 
makers generally holding to £6 or £6 2s, 6d. Bars are also weak, 
with quotations nominally £6 5s, to £6 7s. 6d., but sellers at sub- 
stantially below these figures. Boiler plates remain £6 12s. 6d., 
with outside specifications about £6 10s, delivered in this district. 

The annual meeting of the Manchester District Engineering 
Trades Employers’ Association was held on Friday last, at the 
offices, Spring-gardens, Manchester. The chair was occupied by 
Mr. G. P. Dawson (managing director Messrs. Beyer, Peacock 
and Cu., Limited), the president, and there was a full attendance 
of members. The business before the meeting was mainly of a 
formal character, consisting of the election of officers and com 
mittees for the ensuing year, and Mr. G, P. Dawson was unani 
mously re-elected president of the Association, 


the . 
seriously felt. 

















At the ordinary meeting of the Manchester Association of 
[ingineers, held on Saturday, Mr. F. Hayleton, the secretary, 
presented the report of the Council for the past year, which stated 
that to the membership roll there had been added 56 members, 
and after taking into account the loss by death, resignation, and 
erasure, the total number of names of all classes on the roll 
mounted to 530, as against 515 the previous year. The financial 
statement showed that the balance standing to the credit of the 
Association, after payment of all accounts due up to December 31st, 
amounted to £5500, as against £5404 at the close of the preceding 
year, thus showing a surplus of £185 on the year’s working. 
There were at present seven superannuants, each receiving a 
weekly allowance of 8s, It was with profound regret the Council 
had to record that during the year death had removed the follow- 
ing members, prominent among them being the late treasurer, 
Mr. James Walthew, who for many years had laboured earnestly 
and unremittingly in the interests of the Association :—Henry 
Bates, Manchester; Edward Mercer, Hollinwood; Charles 
O'Conner, Liverpool ; Thomas Parker, Gorton ; Matthew Swain, 
Manchester ; and James Walthew,.Manchester. The Council had 
pleasure in reporting that the joint committee had practically 
completed their experiments on tool steel for high-speed cutting, 
the report of which was presented at the October meeting. 
It was hoped shortly to issue the report and discussion in pamphlet 
form to the members, that it might be convenient for reference to 
those interested, With reference to the President's Gold Medal 
Fund, the most desirable way of carrying out the object of the 
generous gift of Mr. Constantine had had the attention of the 
Council, and it was anticipated that during the coming year 
an acceptable scheme would be laid before the Association for 
consideration. The President, Mr. Alfred Saxon, in moving the 
adoption of the report, referred briefly to the satisfactory progress 
the Association continued to make, and to the very excellent and 
useful work that had been done during the past twelve months. 
Mr, Constantine, the ex-president, seconded, and the report was 
unanimously adopted, 

Afterwards a paper on screw milling machines was read by Mr. 
H. Liebert, M.1.M.E., in which he described the improvements 
that have been made at the works of Messrs. John Holroyd 
and Co., Limited, Rochdale, in this type of machine, to which we 
may possibly make more detailed reference in a future issue. A 
fairly animated discussion followed, chiefly upon the question as 
to whether screw milling machines were capable of producing 
work of sufficient accuracy to meet the requirements of machine 
tool makers. Mr. Ashworth was not surprised there should be a 
development taking place in producing screws by milling cutters, 
as a large number of other articles were now being produced by 
milling machines. In the milling machines they could generally 
be sure of getting a fairly accurate job with less skilled labour. 
He (Mr. Ashworth) had been looking into particulars of a German 
machine for producing screws by a pure rolling process with a 
great deal of accuracy and certainly a remarkable reduction in the 
cost. One fear which he would have in putting down a milling 
cutter for producing screws was that errors would inevitably 
creep in, and it would need very careful watching. Mr. 
Matthews, referring to a suggestion in the paper that possibly 
if screw milling machines became generally used a new standard of 
thread mightbe made, said he thought it would be a most unfortunate 
thing if they attempted to introduce a new thread. A great deal 
had been said recently with reference to the new American 
thread, He had attended tests made with the Whitworth thread 
and the American thread, and the results had been very largely 
in favour of the Whitworth thread. To his mind the Whitworth 
thread could not be improved upon; it had served them for 
a great many years and certainly they should not be too hasty 
in getting rid of an old friend. Mr. Reid said one disadvan- 
tage of the milling cutter was that they could scarcely rely upon 
sufficient accuracy owing to the torsion. They wanted absolute 
accuracy in screws for machine tools, as they were often 
used for dividing instruments, A great deal of supervision 
would be required to maintain sufficient accuracy with a milling 

cutter. Mr, Lindley also thought the process described by Mr. 
Liebert would scarcely be suitable for producing screws required 
for machine tools. The President said that it was becoming a 
necessity at the present time that articles should be produced 
cheaply and in large quantities, and for this purpose special 
Machines were necessary. ‘The machine described to them that 
evening had been specially designed for the manufacture of screws 
in large quantities for commercial purposes, Mr. Liebert, in 
replying upon the discussion, said the machine really was suitable 
for manufacturing serews commercially and in quantities, and 
they did not elaim that it was adaptable for every kind of screw, 
"hey did claim, however, that the work was better than could 
he produced on a lathe unless they employed very highly paid 
labour, because the machine was more accurate than the man. 
The machines he had described were operated by unskilled labour. 
There was also a very great advantage, as compared with a lathe, 
in the cost of production. 

Sv far from any improvement being noticeable in the coal trade 


of this district the tendency is, if anything, in the opposite 
direction. House-fire qualities continue in the most limited 
request considering the time of the year. Requirements for iron- 
making, steam, and general manufacturing purposes remain 
unsatisfactory, and the increasing resort to short time in the cotton 
trade is necessarily curtailing requirements for engine fuel for 
mill purposes, As a result, few collieries are working much more 
than four days per week, and, notwithstanding this restricted 
output, supplies of all classes of fuel are plentiful. 

As to prices there is no material change from last week, and so 
far as the better qualities of round coal are concerned these are 
generally being firmly held to, as no change would be gained by 
attempting to force the market at lower figures. There is, however, 
a tendency towards weakness in the lower descriptions of round 
coal used for steam and forge purposes, and forward contracts 
would no doubt in many cases be booked at some concession upon 
the current quoted rates, which remain about 7s. to 7s. 3d. for 
ordinary descriptions up to 7s,6d. and 7s. 9d. for some of the 
better qualities of steam and forge coal atthe pit mouth. Engine 
fuel is generally maintaining its price, but if there is to be a con- 
tinued resort to short time in the cotton trade of Lancashire, a 
good deal of slack will necessarily be thrown on the market, which 
may more than possibly tend to force down prices. Current 
quotations continue about 6s, 3d. to 6s. 6d. and 6s. 9d. for the very 
best slacks, 5s, to 5s. 6d. and 5s, 9d. medium, and 4s, to 4s, 6d. 
commoner sorts, “ 

The shipping trade is only moderate, and there are some low 
quotations to secure cargoes, 9s, to %s, 3d. being very common 
prices, with better sorts of steam coal quoted up to 9s. 6d. and 
9s. 9d., delivered Mersey ports or Manchester Ship Canal. 

The annual meeting of the Manchester Coal Exchange was 
held on Tuesday, and the report and balance-sheet which were 
presented showed continued satisfactory progress, both as regards 
finances and membership. Mr. George Pearson, Ashton-under- 
Lyne, was unanimously elected president for the ensuing year, and 
he announced that every effort would be made to improve the 
accommodation of the Exchange, which had now become inadequate 
to meet the requirements of the increased membership. He also 
stated that a suggestion had been put forward that the Committee 
of the Exchange should form themselves into a sort of Conciliation 
Board, to settle any dispute which might be referred to them by 
members. This was a matter which would receive the attention of 
the Committee, and if considered desirable, would be carried into 
effect. 

Barrow.—The hematite pig iron trade does not improve as 
rapidly as it was expected to do. Orders are not coming to hand 
in any strength except from local steel makers whose works are 
not fully employed, and who do not require more than about 60 
per cent, of their usual supplies. Very little forward business is 
being done. Prices are quotably unchanged for makers’ iron at 
dis, net f.o.b., while warrant iron is at 53s. 3d. net cash sellers, 
buyers 6d. less. There are only 17 furnaces in blast, compared 
with 33 in the corresponding week of last year. Stocks are down 
in warrant stores to the trifling extent of 43 tons, and now amount 
to 24,448 tons. Makers are holding about 70,000 tons of iron. 
Forge and foundry sorts are quiet, and are only being produced in 
very small quantities. 

Iron ore commands but a very poor sale, Orders are not being 
given out for Spanish sorts at present. Local ores remain at 9s. 
per ton net at mines, and in several instances large stocks have 
been accumulated. 

The steel trade is brisk as regards heavy rail sections, and orders 
are coming fairly to hand, but low prices still prevail at about 
£4 15s, for ordinary specifications, Light rails and tram sections 
are quiet. Business in shipbuilding descriptions of steel is slow, 
and the mills are only half employed, but prospects are better, and 
the price of plates has been advanced to £5 10s. per ton, being a 
lift of 2s. 6d. Prospects of good orders are to hand. In other 
branches of the steel trade not much is being done. 

Shipbuilders are better off for orders. At Barrow the order has 
been secured for a Japanese battleship of 16,400 tons, which has to 
be delivered in a record time. This, with the other work in hand, 
will bring about considerable briskness in shipbuilding and marine 
engineering, as Vickers, Sons and Maxim have contracted not only 
to build the ship and her engines, but to supply her armour and 
guns. 

The coal and coke trades are very quiet, and low prices are 
ruling as well for steam coal as for blast furnace coke. 

Shipments from West Coast ports continue to show decreases. 
During last week they were lower than usual. Only 2628 tons of 
pig iron were exported, along with 3308 tons of steel, a total of 
5936 tons, in contrast with 15,118 tons for the corresponding week 
of last year, a decrease of 9182 tons. For the year to date the 
aggregate shipments have reached 42,227 tons, as against 
70,415 tons for the corresponding period of last year—a decrease 
of 28,188 tons, 





THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

A FAIRLY steady business continues to be done in the various 
classes of coal in the South Yorkshire district. At the time of 
writing the weather has taken a sharp winterly turn, rain being 
succeeded by snow and sleet. Any continuance of such conditions 
would undoubtedly cause house fuel to be in greater demand. 
But there is little to complain of as it is. In Barnsley house coal, 
for which there is the greatest call, values keep firm, ranging from 
11s. to 11s. 6d. per ton ; secondary sorts can be freely had at from 
10s, to 10s, 6d. per ton in owners’ wagons at the pits. Best hand- 
picked Silkstone coal, for which there is not a very large demand, 
commands 13s, to 13s, 6d., secondary sorts making lls. 3d. to 
11s. 6d. per ton. 

The steam coal market, as is usual at this season of the year, is 
quiet, and is certain to continue without much animation for some 
time. A limited tonnage is being sent to both Hull and Grimsby, 
the principal business being done in local coal. There is a good 
demand for steam coal for locomotive purposes. The Lancashire 
and Yorkshire Railway Company having succeeded in arranging 
for twelve months’ supplies at 8s. 6d. per ton from the Denaby, 
Manvers, and Cortonwood pits, there will be no further interest in 
that class of fuel until the Great Central contracts come to be 
placed next month. Inquiries are now being made respecting 
shipping contracts, and it is pretty certain that efforts will be made 
to bring down prices. In gas coal the dull weather helps to main- 
tain briskness, owing to the increased make. Slack and smudge 
are in good request. 

The coke trade continues unchanged, The competition of North 
of England coke with local coke is causing less demand for the 
latter in the North Lincolnshire iron trade. Hence prices rule low, 
and, in spite of the lessened output, stocks are again accumulating. 

The Sheftield Coal Company, Limited, by energetic efforts, has 
been able to repair the extensive damage done by the fire on the 
25th ult. Work has been re-commenced as usual. 

In the iron and steel industries a little movement is reported, 
but no great importance is attached to it. Stocks were allowed 
to run unusually low as the last year closed, and supplies have 
now to be sought for. There is no appreciable change in the 
market, prices remaining as before, although with anything like a 
tendency to buy there would promptly be improvement in values. 
Accounts from the steel houses are somewhat conflicting, the pre- 
vailing reports pointing to no liftiug of the load of depression, 
Bessemer and Siemens steels, as well as crucible, are but little 
called for ; but the demand for high-speed steels seems to increase, 
both in the home and distant markets, 

The lighter staple trades continue very indifferent. Last 
season’s call for cutlery and plated wares was below the average, 
and there are no indications of early improvement either in the 





home or the colonial markets. The number of artisans added to 








the unemployed has not been perceptibly diminished, in spite of 
the abnormally prolonged holidays, and with the continued lack 
of work in the military, marine, and railway material branches, 
the families in need of help are making as heavy demands upon 
the Lord Mayor’s Relief Fund as at any time since it was 
started. 

Mr. Samuel Skinner, J.P., of Thropham Manor, Rotherham, 
died on the 31st ult., at the age of sixty-three. Mr. Skinner 
joined Mr. James Holford in the Waleswood Colliery in 1882, and 
the firm became Skinner and Holford. 

Mr. Edwin Carlisle, manager of the Dowlais Iron and Steel 
Company, has been — general manager of the Derwent 
Iron and Steel Works, Worthington, belonging to Cammell, Laird 
and Co., Sheffield, to fill the vacancy caused by the resignation of 
Mr. James Duffield, J.P., Tallentire Hall, Cumberland. 

At the forty-seventh annual meeting of the Sheffield Chamber 
of Commerce, held on the 29th ult., Mr. H. H. Bedford, steel 
manufacturer, Lion Works, Mowbray-street, was appointed presi- 
dent, with Mr. Joseph Dixon, paper manufacturer, Oughtibridge, 
and Mr. A. J. Hobson, cutlery manufacturer, Suffolk Works, 
vice-presidents. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

IN several respects the market for iron and steel is this week 
more favourable for producers than it has been at any time since 
Christmas ; a considerable improvement in demand has sprung up 
for pig iron, and orders for plates and angles have increased in 
number, while better prices have ruled. Traders are certainly less 
‘‘in the dumps” than they were, and are disposed to think that 
they have seen the worst of the depression, They are, therefore, 
showing more disposition to buy for forward delivery. 

What is the most favourable feature of the market is the revival 
that has appeared in the shipbuilding industry of this district, for 
that influences so many branches of the iron and steel trades, 
more especially the plate and angle producing works, and the 
hematite iron trades, which have had a very bad time for months. 
Shipbuilders have given out a good number of orders, but so far 
not enough to bring about the re-starting of any of the mills which 
have been standing idle. The improvement, however, has had this 
etfect—it has enabled the manufacturers to put back the prices to 
those which ruled before Christmas. That there has been an im 
provement in business cannot now be doubted, and there is reason 
to believe that it will continue. 

Brisker demand and better prices must be reported as the 
characteristics of the Cleveland pig iron trade ; indeed, the quota- 
tions this week, both of makers’ iron and warrants, have been 
higher than any named this year, and only on two days in Decem- 
ber were they as high. Cleveland warrants have touched 42s. 11d. 
per ton, which was 3d. per ton above the maximum of last month. 
Several of the makers have advanced their quotations for No. 3 
Cleveland pig iron for early f.o.b. delivery to 43s. 6d. per ton, but 
43s. has been the regular price, though a good deal of iron 
was sold early in the week at 42s. 9d., and on Wednesday there 
were odd sellers at it. The position of makers has been consider- 
ably strengthened this week, and this has caused consumers to be 
more anxious to buy, not only for prompt, but alsofor spring delivery. 
No. 4 foundry pig iron has been raised to 42s. 9d. ; No. 4 forge to 
12s. 6d..; mottled, to 42s. 3d. ; and white, to 42 all for early 
f.o.b. delivery ; these figures representing advances of 6d. per ton 
on the week. 

The situation in the hematite iron trade of this district, after 
being very unsatisfactory for months, has now changed sub- 
stantially for the better, chiefly as a result of the greater activity 
in the shipbuilding industry, and good sales have been made 
during the last few days, but nevertheless it cannot be reported 
that there is yet any rise in the prices. Mixed numbers are not 
below 50s. 9d. per ton, and No. 4 is at 49s. Rubio ore is relatively 
dearer than pig iron, notwithstanding the low freights. The 
freight from Bilbao to the Tees is down to 4s. 14d. per ton; but 
the cost of ore to the ironmaster is not only not reduced, but it 
is actually advanced, for the Spanish mine owners ask more. 
Never was the Bilbao trade more unprofitable for the shipowner 
than it is at present. Freights have been lower, but it was when 
coals and wages were also lower by at least 30 per cent. ; in fact, 
there was then no loss at 3s. 6d. per ton, where it is hardly possible 
now to make ends meet at 4s. 14d. 

The stock of Cleveland pig iron in Connal’s public warrant 
stores at the close of January was 103,630 tons, an increase for the 
month of 3677 tons, the accumulation being mainly in the first 
half of the month. The stock of hematite pig iron in Connal’s 
store continues at 300 tons, there having been no change since the 
spring of last year. 

The exports of pig iron in January from the Cleveland district— 
79,913 tons—were fairly satisfactory, but they were 6 per cent. less 
than those of the corresponding month last year. However, a3 
compared with January, 1902, there was an improvement equal to 
20 per cent. No iron was sent last month to the United States, 
whereas in January last year the quantity was 9493 tons. A poor 
trade also was done with Germany, only 3545 tons being forwarded, 
against 8196 tons in January, 1903. To Italy, however, there was 
a good increase, 12,106 tons against 3498 tons in January, 1903 ; 
not in any month. during the last two months was as much iron 
despatched to Italy. France was also a better customer, but 
Scotland took less than last year’s average—only 38,886 tons being 
sent, whereas the average for 1903 was over 43,000 tons. 

Manufactured iron and steel exports from Middlesbrough last 
month reached 43,244 tons, against 35,672 tons in January, 1903, 
the improvement being found in steel, of which 31,751 tons were 
shipped, against 21,764 tons in the corresponding month of 1903. 
The largest exports of steel were to India, Japan, Egypt, Cape 
Colony, and Portuguese East Africa. It is noticeable that 21 tons 
of steel went to Wei Hai Wei. 

The price of heavy steel rails is down to £4 10s. per ton net at 
works, and nearly all the steelthat is being shipped from the district 
is in the form of rails. Steel ship angles are at £4 17s. 6d., less 24 per 
cent. f.o.t. Common iron bars are at £6 2s. 6d., less 25 per cent, 

The engineering industries are generally dull, but they have not 
suffered as much from depression as the shipbuilding trade. 

On Saturday, at Jarrow, Lady Palmer unveiled a statue of her 
husband, Sir Charles Mark Palmer, M.P., which had been erected 
by the workmen of Palmers’ Shipbuilding and Iron Company, 
Limited, and others. It is not often a statue is erected to any one 
in his own lifetime. Sir Charles, who was born at South Shicids 
in 1822, was the founder of the Palmer Works, and the town of 
Jarrow-on-Tyne, of which he was the first Mayorin 1875. He built 
the first screw steam collier in 1851—the John Bowes—which is even 
yet in existence. He has been a member of Parliament since 
1874, 

The Cleveland Bridge and Engineering Company, Limited, 
Darlington, on Friday, before a number of enginecring experts, 
tested the efficiency of an electric cableway of new design, which 
it is intended to use for hauling and conveying loads on the banks 
of the Zambesi, in connection with the erection of a large bridge 
across that river near the Victoria Falls, Among the visitors was 
Sir Charles Metcalfe, engineer for the Rhodesian railways, Messrs. 
Copeland and Co, have started new electrical and engineering 
works in Albion-street, Stockton. 

The death occurred on Tuesday, at Redcar, of Mr. Angus 
Macpherson, who, since 1872, has been secretary of the Cleveland 
Institution of Engineers, 

The coal trade has become dull and weak, but colliery owners 
had a good time all last year when other traders were doing badly. 
Prices are moving downwards, so much so that best steam coals can 
now be got at 9s. 14d. per ton, f.o.b., and smalls at 3s, 9d. The 
slacker state of affairs is shown by the fact that the wages of 
Durham miners are to be reduced 1} per cent., this being really 
brought about by the decline in the realised prices, The price of 
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best steam coals for delivery over the year is about 9s, 6d. per ton. 
An order for 84,000 tons of best Durham coking coals for the Elba 
lronworks has been given to a Cardiff firm of merchants, but it is 
not known what price has been agreed upon, Medium coke is down 
to 13s. 6d. per ton delivered at the furnaces on Teesside, and it is 
a to get that, while best foundry coke is at 14s. 6d. per ton 
T.o,b, 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

‘THERE has been a quiet business this week in the Scotch pig 
iron trade, but the tone of the market has been somewhat firmer. 
Business has been almost exclusively confined to Cleveland 
warrants, which have had an upward tendency in price. Transac- 
tions have been quoted in this class of iron from 42s. 6d. to 
fs. Yd. cash; 42s, 6d. for delivery in twenty-one days; 42s. 9d., 
fourteen days; and 42s. 74d. to 43s., one month. The prices of 
Scotch and Cumberland hematite warrants are purely nominal, 

There has been rather more doing in Scotch hematite pig iron, 
which is quoted by merchants 55s. for delivery at the West of 
Scotland steel works. 

The output of Scotch pig iron is well maintained. ‘There are 79 
furnaces in blast, compared with 86 at this time last year, and of 
the total 40 are making hematite, and 39 ordinary pig iron. 

Within the last few days there has been a little more inquiry for 
pig iron on the part of consumers, the reason evidently being that 
the ironworks are now all in full operation. 

The prices of Scotch makers’ iron are fairly steady. G.M.B., 
No, 1. is quoted at Glasgow, 51s.; No, 3, 49s.; Wishaw, No. 1, 
os. bd.; No. 3, 50s.; Carnbroe, No. 1, 52s.; No. 3, 49s. 6d.; Clyde, 
No. 1, 58s.; No, 3, 51s. 6d.; Gartsherrie, No. 1, 58s. 6d.; No. 3, 
52s.; Summerlee, No. 1, 60s. 3, 53s.; Langloan, No. 1, 70s. 6d.; 
No, 3, 56s. ; Coltness, No. vo. 3, 56s, 6d.; Glengarnock, at 
Ardrossan, No. 1, 58s. 6d. ; N 2s. ; Eglinton, at Ardrossan or 
Troon, No. 1, 52s. ; No. 3, 49s. ; Dalmellington, at Ayr, No. 1, 
ols, 6d. ; No. 3, 48s. 6d. ; Shotts, at Leith, No. 1, 62s.; No. 3, 

6d. ; Carron, at Grangemouth, No, 1, 61s. 6d. ; No, 3, 54s. bd. 
per ton, 

The shipments of pig iron from Scottish ports in the past week 
amounted to5359 tons, against 8123 in the corresponding week of last 
year. There was despatched to the United States, 100 tons; 
South America, 72; India, 185; Australia, 165; Italy, 2270; 
Holland, 10; Belgium, 20; Spain and Portugal, 20; China and 
Japan, 200; other countries, 295 ; the coastwise shipments being 
2022 tons, compared with 5092 in the same week of 1903. 

The arrivals of Cleveland iron at Grangemouth were smaller 
than usual, amounting to $116 tons, compared with 13,132 tons in 
the corresponding week, showing a decrease of 4016 tons. There 
is, however, a total increase in these imports since January Ist 
of 3271 tons, 

The accountant of the Board of Conciliation between the owners 
of blast furnaces in Scotland and the Scottish blast furnacemen 
reports that the average selling price for cash of Scotch pig iron 


December, 1903, and January, 1904, was £2 9s. 5d. per ton. 
makes no change in the wages of the workmen. 

The finished iron trade continues quiet, orders being compara- 
tively scarce and keenly competed for. The same remark applies 
to the steel trade. Itis reported that sales of steel angles have 
been made by merchants for delivery on the Clyde at £4 15s. per 
ton, or 5s. per ton below the price agreed upon by the combination 
of Scotch producers, 

Mr. John MacLeod, C.A., of Glasgow, reports to the Scottish 
Manufactured Iron Trade Conciliation and Arbitration Board that 


he has examined the employers’ books for November and Decem- | 


ber, 1903,and he certifies that the average realised net price at 
works brought out is £6 1s. 1-24d. per ton. 
tion of 24 per cent. in the wages of the workmen. 


Owing to the recent New Year holidays there has been an | 


accumulation of arrivals of vessels in the Clyde with cargoes of 
iron ore. The harbour authorities are giving these as quick a 


discharge as possible, and the ore is being rapidly carried off in | 
railway trucks to the various ironworks throughout the West of | 


Scotland. 
There has been considerable activity in the coal trade through- 
out the past week in the West of Scotland, and the shipments in 


that important district show an increase; but on the East Coast, | 


especially in Fifeshire, there has been a large falling off in the 
quantity discharged. The aggregate shipments from the Scottish 
ports amounted to 179,973 tons, compared with 201,126 in the 


preceding week, and 167,651 in the corresponding week of last | 
Main coal is quoted at Glasgow harbour 8s.; ell, 8s. 9d. to | 


year, 


9s. 3d.; steam and splint, 9s. to9s, 3d. perton. Therehas been a 


very good demand for household coal for home use, and sorts for | 
manufacturing purposes are also going more largely into consump- | 


tion. Prices of household coal show very little change. 

The output of new shipping in the Clyde in the past month has 
been comparatively small. There were twelve small vessels 
launched, the aggregate tonnage of which amounted to 7295 tons, 
compared with ten vessels of 10,149 tons in January of last year. 
Very few new orders are being placed, and there is a feeling of 
depression in both the shipbuilding and engineering trades. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THERE is not much alteration in steam coal prices, Lately the 
fluctuation has been confined to 3d. per ton. Some days, when 
irregular tonnage was the subject of complaint, buyers were able 
to purchase at prices under ]4s., but, as a rule, the best Admiralty 
samples run from 14s, 3d. to 14s. 6d. There were complaints mid- 
week, Cardiff, of a lack of animation in the trade; new business 
very restricted. The fact is that the war scare gave a spurt, and 
the present slackness is the usual reaction. Ample bookings have 
been secured for a full month’s trade ahead ; ** heavily stemmed 
until the middle of the month,” was the comment on ’Change, 
Cardiff, this week. Much of this is on contract account. Closing 
prices are :—Best steam, 14s. 3d. to 14s. 6d.; seconds, 13s. 6d. to 
13s. 9d.; drys, 13s. 9d. to 14s.; small steam ranging from 5s. 3d. to 
7s. 6d., including drys. Monmouthshire, 12s. 9d. to 13s.; seconds, 
ils. 3d. to 11s. 6d.; No, 3 Rhondda, 14s, 9d. to 15s.; No, 2, 11s. 
to lls. 3d. Best house coal, 16s. 6d. to 17s, 6d.; other kinds 
ranging from 10s. 6d, Coke, 17s. to 22s. Patent fuel, 14s. 6d. to 
15s. Pitwood still weak, 15s. 9d. to 16s. 

That the steam coal trade, though a large one, is more bene 
ficial to the men than to the employers, was indicated at the last 
Rhymney Iron Company meeting. It was stated at this meeting 
that no interim dividend could be declared. Four pits are now 
being sunk by the company—places and depth specitied—and it 
was added that the price paid to the colliers in steam coal did not 
accord with the prices realised. A fact supporting this statement 
has been brought to light by the inability again of the Llwynypia 
colliery to declare a dividend upon the preference shares. 

Sir W. T. Lewis stands firmly to his resolve in the matter of the 
Hirwain colliers. He could not conscientiously advise Lord Bute 
to carry on the colliery at a loss, and for a long time has done his 
best to spare the district from distress. It is to be regretted that 
the advisers of the federation do not allow, in common humanity’s 
sake, the free action of the men. Sir William has openly shown 
that he would gladly re-start the colliery if possible. It has long 
been an open secret that it did not pay. 

Cardiff patent fuel trade is decidedly brisk. This week a cargo 
of 5000 tons left for Singapore, a second of 3200 tons for Beyrout, 
and a third of 4500 tons for Rio. Swansea in all only sent off 7000 
tons last week. 

On ‘Change, Swansea, mid-week, it was stated that anthracite 
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was very far from brisk, and that several collieries were stopped 
owing to trade es and that others were only working two 
days a week. Cobbles in less demand on the Continent. Prices : - 
Malting, 17s. 6d. to 20s. ; large, 9s. 6d. to 11s. ; cobbles, 18s. 6d. ; 
peas, lls. ; culm, 5s. 9d.; duff, 3s. 6d. Swansea quotes steam 
coals at 14s. 3d. ; seconds, 13s.; No, 3 Rhondda, 15s. ; patent fuel, 
13s. ; pitwood, 15s. Coal shipments last week large, 30,000 tons 
going to France. 

Mr. Carlyle, deputy manager at Dowlais, has, | hear, received 
the appointment of general manager at Workington. 

Cardiff Railway Bill, which seeks powers for the erection of a 
new pier, and to raise the limit of the charges per ton for the 
shipment of coal from 2d, to 3d., is to be opposed by the Corpora- 
tion. It was intimated by the Parliamentary Committee who sat 
on the measure that they did not do so in « vexatious spirit, but 
simply to show that, in their opinion, the proposed increase was 
not justitied. 

The Committee, in deciding to oppose the Newport Docks Bill, 
took stronger ground, This was particularly the case with 
Clause 29, which empowered the promoters to change the name of 
the company to the Newport and South Wales Company, In 
their opinion it was sought by this to ‘ deceive intending pur- 
chasers at Cardiff into the belief that Newport was the principal 
coal dock of Wales, and thus cause orders intended for Cardiff 
to be given to the company, to the detriment of Cardiff.” 

Pitwood trade with Lreland has fallen off of late. [note that the 
directors of the Great Northern Railway Company of Lreland are in 
the Cardiff market for 40 or 80,000 tons of coal, and the Spanish 
navy order tenders for 120,000 tons are now deposited. 

Judging from the impression interchanged at the last meeting of 
members on ‘Change, Swansea, about the iron trade, there is a 
slightly better outlook. 

The pig iron improvement is setting in; Scotch and Middles- 
brough have advanced 9d.; hematite firm. Latest figures, Glasgow 
warrants, 50s. 6d.; Cumberland hematite, 52s. 9d.; Welsh bars, 
from £6 ; steel rails, £4 10s, to £4 15s.; light, from £5 10s.; sheet 
iron, £8 to £8 2s, Hd.; steel, from £7 15s.: Bessemer steel tin-plate 
bars, £4 5s.; Siemens, £4 7s. 6d, In tin-plates large quantities 
have been despatched to Batoum, and good loadings are taking 
place this week to the Far East. Last week shipments were a good 
deal under make, and stocks are increased. Prices of block tin 
have fallen to £124 15s., and, as usual, strong bearing has taken 
place to get prices reduced of tin-plates, which are already too low 

lls. 9d. to 12s.; Siemens coke finish, 12s. to 12s. 3d.; ternes are 
at 2s. to best charcoal, 13s. Id. to 14s. Big sheets, 
£8 17s, 6d. to £9 ; finished black-plate same. 

Foreign imports of steel have lessened, and it was remarked on 
*Change that home make is in better demand, and steel bar makers 
are well sold for the next three months, 

More tin-plate mills are now in action than there have been forsome 
time. The Duffryn is attracting notice by the special machinery 
now being arranged todrive four mills. Cardonnel Works are busy. 
Baldwin’s active. There is full work at Pontardawe ; but at various 
works repairing busy. A notable feature at the collieries is the 
‘rial railway connecting the Midland with 
Graig Trebanos Colliery, Swansea Valley. 

The Cilfrew Tin-plate Works, Neath, have been started after a 
stoppage of six months, and Caerleon Works, which have been idle 
three months, started this week. 

At Ebbw Vale, owing to a temporary stoppage, application was 
made last week by workers for relief. This has called forth a 
protest from Ebbw Vale workmen that applicants were only 
and could not be considered as iron and steel workmen, 
who certainly at a temporary stoppage would not have been 
reduced to apply for help. 

A movement is on foot at Cardiff to build two large dry docks at 
the entrance to the new south dock. 
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AMERICAN NOTES, 
(From our own Correspondent.) 
New York, January 20th. 

AN encouraging feature of the week has been contracts for a 
large tonnage of heavy bridge-building material to prosecute 
bridge building work in various parts of the country. It is under- 
stood that concessions were made to secure this business at this 
time. 

The manufacturers of iron and steel plate are still waiting for 


| their turn, and have been disappointed at the slowness with which 


business promised for the middle of January is being placed. 
They are anxious to start up some of their idle capacity, Both 
car builders and bridge builders are figuring this week for the 
delivery of large quantities of bar and plate and material for 
marine work. 

The manufacturers of agricultural implements have, after over 
two months of waiting, placed large orders for soft steel bars, and 
an improving tendency appears to be setting in in this line of the 
steel trade. The heavy business in steel billets which was promised 
for this month is still in the background. The material that has 
been sold went at from one to two dollars below the official price. 
The larger consumers appear determined to wait until something 
happens in their favour. The price at which they hope to be 
supplied is 20 dols., and as their necessities are not very urgent 
they prefer to waita few weeks longer. The heavy demand during 
the past week for wire products and wire nails has brought about 
a better condition. Heavy building operations are anticipated for 
the coming year, and this will help a number of industries, A 
much broader agricultural area will be cultivated this year, and 
preparations for this expansion are now reflected in order for 
agricultural implements. 

The moderate improvement in pig irou heretofore noted still 
continues, but there is an absence of those very heavy orders 
calling for delivery from three to nine months ahead which in 
former years have been common. There is but little movement 
in basic or Bessemer pig just at present. A large portion of the 
capacity of northern furnaces is still idle, and the companies are 
unable to say when resumption will take place. The cast iron 
pipe makers are securing a great deal of business, and they are 
buying correspondingly of raw material. Several thousand tons 
of No. 4 foundry have just been bought at southern furnaces at a 
little under 10dols. per ton. Basic iron is selling at 13dols. at 
furnace, and Bessemer iron is to be had at about the same figure. 
Coke, which has been hard to dispose of for some months, has 
within a week or two met with more demand, The is also a better 
movement in tin-plate, and good sized orders are being booked 
every day. Independent mills are selling on a basis of 3-55 dols.; 
spot lots of pig lead have been selling very freely a little above 
the official price of 4-40 cents. The demand for spelter is very 
moderate. Domestic copper continues to creep upward under the 
heavy demand from abroad, Continental markets continue to 
absorb a great deal of electrolitic. Up to last Friday exports of 
copper for this month amounted to 12,500 tons, 

The general tone of the steel industry is stronger, but there 
does not seem to be that confidence in the maintenance of prices 
as to induce consumers to place heavy orders. There is not much 
reason for expecting the rushing in of Jarge orders, for the simple 
reason that there is so much capacity that is idle, and for which 
business is being sought. The situation will not improve materially 
as long as this condition remains, and to all appearances it will 
remain throughout the year. The weakness of the American 
market lies in the superabundance of capacity, and its strength lies 
in the powerful control exercised by trusts and various combina- 
tions, which are able to ignore the law of supply and demand to a 
very marked degree, The independents continue to give trouble 
to the organised interests by offering to sell their output at fair 
margins. This fact has given rise to a rumour that the United 
States Steel Corporation contemplates buying up or securing the 
control of a number of outside producing interests, but when the 





question is brought to this great combination it is met With ay 
absolute denial. No doubt, this concern would like to contial 
those producers who are taking business away from them but i 
is a financial problem to secure control, which, in the present © . 
dition of that company, is not of very easy solution. It has a os 
amount of unsold treasury stock, and the public just now is jy “ 
humour to buy up 200 or 300 million dollars worth of additional 
securities in order to enable it to tighten its grip upon the prs 
industry. The independents are satisfied with things xs Fy 
are, and will, no doubt, give a good deal of trouble yet to those oi 
ignore the laws of political economy, ? 
New York, January 27th, 

SALEs of 40,000 tons of open-hearth rails have been made withir 
a few days, which will probably be followed by additional sales of 
large lots because of concessions made below Bessemer rail prices 
Railmakers are awaiting orders from builders, and builders ar 
deferring the placing of orders until satisfied that 28 dols, will |p 
maintained throughout the year. There is a similar hesitancy 
manifested among bridge builders, and other users of structup;| 
material, as to the placing of requirements for summer const ruction 
In crude material there is the same hesitancy manifested to contract 
largely, although the assertion is broadly made that foundry, forge 
basic, and Bessemer iron cannot be, and will not be, sold at any. 
thing less than the shaded quotations which have been made this 
week, 

In copper, tin, and lead the markets are disturbed somewhat 
The most interesting feature of the week in copper was the heayy 
shipments to Europe made on recent purchases. The exports of 
the month will be close to 30,000 tons. Domestic smelters of 
copper have about six weeks’ work on hand, Lake is «ited a 
electrolitic, 124; casting grades, 12}. The pig tin market 
is shifting according to London advices. Arrivals so far this month 
1526 tons, of which 750 tons arrived last week. An additional 
supply of 700 tons will reach here between now and Saturday, The 
estimated American consumption this month is 2000 tons.” There 
are reported developments of tin-placer fields along the coast of 
Behring Sea, in Alaska, Assays have been made which afford some 
encouragement, but further investigations will be made before 
definite action will be taken. 

One deposit exposed is 6ft. thick and runs several hundred feet 
along the creek. Some 15 to 30 tons of material have beep 
brought to Seattle, which runs from 60 to 70 per cent. tin. It is 
stream tin. If this ore is suitable for smelting purposes, and if jt 
averages from 50 to 70 per cent. in actual smelt, as the samples are 
stated to have run, the prospectors think they have a most valuable 
deposit. The following is the stated assay of one lot :— 69-7 per 
cent. tin, 2 per cent. Fe, 3-1 per cent. Al 203, and 2-2 per cent. of 
$i 02, This announcement is given for what it is worth. 

An encouraging feature in the engineering branches of the trade 
is the increase of orders for railroad and mining equipment, 
Several railroad companies have, within a week, submitted orders 
for machinery which have been under consideration for « month, 
Western railroads especially have determined to place orders as 4 
result of having effected loans long under consideration. The easier 
money markets have made these loans possible. The action of 
trust companies in calling loans and placing funds in banks 
indicates a lack of employment of money in general business, and 
this has led to greater liberality among railroad borrowers. The 
Pennsylvania Railroad Company is leading in the matter of 
expenditure, but all of the trans-continental lines have vast 
schemes of improvement which will be carried out just as soon as 
the financial accommodations can be effected. The cheapness of 
money is stimulating borrowing, and this in turn is being retlected 
in increasing demand for railway appliances. The entire market 
is somewhat stronger in tone, which is due to the fact that railroad 
traffic is very heavy, and demand for all sorts of merchandise is 
not below the volume of same month last year. The disemploy- 
ment of labour is not seriously affecting conditions. Manufacturing 
capacity is being gauged to meet market requirements. The 
restriction which has been carried on has prevented an accumula- 
tion of goods in every line. There are evidences all around that 
the restriction of capacity is nearan end, Western jobbing centres 
are quite busy in packing and distributing goods throughout th: 
western and south-western States. The immense cereal crops 
show that good prices are sustaining the demand. High priced 
cotton is stimulating distribution of merchandise throughout the 
cotton belt trade, All of the conditions are favourable to greaier 
industrial activity, and the banks are in a position to co-operate 
with commercial and industrial enterprise. The evils of over 
capitalisation are being gradually corrected. 
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NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 

THE steam coal market is rather quiet, but prices remain un- 
changed, House coal unaltered. The quantity of coal shipped 
for week ending January 30th was 90,497 tons—foreign, 77,750 
tons ; coastwise 12,767 tons. Imports for week ending 2nd inst.: 

Iron ore, 3600 tons; iron pyrites, 2280 tons; steel bars, &e., 
2235 tons; pig iron, 650 tons; scrap, 20 tons ; cement, 250 tons ; 
pitwood, 5082 loads, 

Coal :—Best steam, 12s. 6d. to 12s. 9d.; seconds, Ils. 6d. ; 
house coal, best, 15s.; dock screenings, 7s.; colliery small, 
6s. 6d. to 6s. 9d. Pig iron:—Scotch warrants, 50s. 1d. ; Middles- 
brough, No, 3, 42s. 4d. f.o.b, Cumberland prompt. [ron ore: 
Rubio, 14s, 3d.; Tafna, 15s. Steel :—Rails, heavy sections, £4 10s. 
to £4 15s.; light sections, £5 10s, to £5 15s., f.o.b.; Bessemer steel 
tin-plate bars, £4 5s.; Siemens steel tin-plate bars, £4 7s. 64. 
—all delivered in the district, cash, Tin-plates :—-Bessemer steel, 
coke, 11s. 9d. to 12s.; Siemens, coke finish, 12s. to 12s, 3d. nominal. 
Pitwood, 16s, to 16s, 3d. ex ship. London Exchange telegrams: 
Copper, £56 5s, to £56 7s. 6d.; Straits tin, £125 2s, 6d. to £125 os. 
Freights quiet. 


THE 





ALMANACS AND CALENDARS FOR 1904. 


We have received from Messrs. Rose, Downs and Thompson, 
Ltd., of Hull, a pocket diary and note-book of handy form and con 
taining much information likely to be of daily service. The book 
is bound in leather and has enclosed within it a coupon insurance 
policy issued by the General Accident Assurance Corporation, 
Limited. The Rossendale Belting Co., Limited, Manchester, 
has published a table calendar with monthly cards, The 
Consolidated Pneumatic Tool Company, Liinited, Westminster, 
has hit upon an unusual idea, which consists of a table block 
calendar, on gach slip of which is allowed ample space for notes and 
engagements. The whole is mounted on a stamped brass frame. 
The Morgan Engineering Company Alliance, Ohio, U.S.A., has 
sent us a wall calendar which is rendered particularly attractive by 
a series of beautifully printed representations of flowers. The wall 
calendar of Messrs. Peckett and Sons, of Bristol, shows the good 
taste which usually characterises this firm’s productions. It is of 
the monthly block type and has as the prominent feature # nice!) 
coloured representation of a tank locomotive. 








Tue accounts of the Great Central Railway Compas 
for the past half-year, subject to the final audit, show that, after 
providing for interest on all preferences pee to and a full 
year’s interest upon the 5 per cent. convertible preference stock of 
1879, there is a balance remaining sufficient to make a distribution 
of 14 per cent. for the whole year upon the 5 per cent. convertible 
preference stock of 1881, carrying forward a balance of about 
£5600 to the next half-year. 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


THERE is still no change for the better per- 
ceptible in the iron industry over here. All 
departments are very moderately occupied, and 
yuotations remain the same as before. . 

Demand was slow on the pig iron market in 
Rhe inland- Westphalia last week, and the business 
in semi- finished steel continues very limited. 
Scrap iron shows much firmness. A_ further 
ibatement in activity could be noticed in the 
manufactured iron trade. Girders are exceed- 
ingly quiet, and the plate trade continues in a 
hopeless condition. “Inland consumers are hold- 
ing back with their orders more than ever, and 
the business done on foreign account is extremely 
limited, 

Demand and employment on the Silesian iron 
imarket were moderately good last week, crude 
iron being in fairly animated request, while for 
manufactured iron a poor inquiry comes in. 
(iirders are quiet, and heavy plates are dull as 
ever, bet the rail trade shows some briskness, 
iid bars and hoops meet with strong request 
from abroad, while inland demand is still of the 
most limited description, 

According to the Aé/ner Zeitung, latest negotia 
tions concerning the forming of the steel conven- 
tion have led to a final agreement, the works 
\uchener Hiittenverein, Rothe Erde, Hiisch, 
Deutscher Kaiser, Jutehoffnungshiitte, Hirder 
Verein, Rheinische Stahlwerke, Dortmunder 
Union, and Hasper Kisenwerk being present. 
The South German works will have to join separ- 
itely, and the two groups will meet on 
February 5th. 

The Siegerland iron ore convention has resolved 
on a 15 per cent. reduction in output for the 
present quarter. 

Deliveries of coal, and the general tone of the 
iuarket, have been satisfactory in Rheinland-West- 
phalia last week, and there was much firmness 
noticeable as regards quotations. In coke a 
slight falling off in demand could be felt here and 
there ; only blast furnace coke was selling briskly. 

Home consumption for coal was pretty strong 
in Silesia during this week and the last, and on 
foreign account rather more was done than pre- 
viously, Vienna having been a good customer. 
Statistic figures concerning the shipments of coal 
in the Upper Silesian district during the first two 
weeks in January show an increase of 860 wagons 
per day, when compared to the last two weeks in 
December, 1903, and an increase of 100 wagons 
iainst the first two weeks in January last year. 

The reports previously given concerning the 
condition of the Austro-Hungarian iron market 
can only be repeated this week, as there is not 
the slightest change to be noticed in any depart- 
ment. Pig iron remains depressed, ‘and the 
market for finished iron has shown the same 
dulness that has so long been complained of. 
There was just a little more life stirring in the 
wire nail trade ; plates, on the other hand, are 
more neglected than ever, as the machine 
factories, being but very weakly and irregularly 
occupied, do not place any but the most urgent 
requirements. 

Coal and coke have met with good demand on 
the Austro-Hungarian market. In the Bohemian 
brown coal trade the condition all round has been 
favourable ever since the New Year; the tone is 
firm, as prospects appear to be impreving from 
week to week, Deliveries in Bohemian brown 
coal on the Saxon railways since the beginning of 
the present year have been 162,570 t., or 7915 t 
more than during the same period the year 
before. 

The French iron industry remains in a more or 
less unfavourable condition, as ‘employment is 
irregular and insufficient in most departments ; 
only in the Haute Marne ironmasters are doing a 
pretty good trade. 

\ falling off was noticeable in the demand for 
house coal in France, and in’ the Centre 
engine fuel, too, is showing a decided weakness, 
and a reduction in price is expected to take place 
shortly. Coke is firm. 

Quotations for finished articles continue to de- 
crease on the Belgian iron market, and in all 
branches concessions are willingly made. Mer- 
chant iron No, 2 quotes 121-25f. p.t. Plates are 
neglected. A fair employment is going on at the 
construction shops. 

The firm tone so long maintained on the Bel 
rian coal market has disappeared. As the Bel- 
vian coalowners refused to take lower prices, the 
steel works of the Hainault have actually ordered 
coal now in France, paying 2f. p.t. less than in 
Belgium ; so now the Belgian pits, anxious to 
prevent other firms from following the example 
of the above-named steel works, have resolved 
upon a reduction of 1f. p.t. in the prices for all 
sorts of coal. Both engine and house coal have 
been rather weakly called for lately. 

German general import in 1903 is statistically 
stated to have been 47,034,065 t., against 
13,335,652 t. and 44,304,577 t. in the two preced- 
ing years, increase thus being 3,698,413 t. and 
2,729,488 t. Export was 38,279,707 t., against 
9,029,560 t. and 32,362,589 t. in the two years 
before. 




























TRADE AND BUSINESS ANNOUNCE 
MENTS. 

Tue * Paul” Heater and Condenser Company, 
Limited, inform us they have appointed Messrs. 
Herbert and Gilchrist, Wellington-chambers, 
1416, West. Regent-street, Glasgow, their agents. 

WE are informed that the firm of Messrs. 
Royce, Limited, of Manchester, have appointed 
Mr. E. C, Amos, M.I. Mech, E., 20, Bucklersbury, 
E.C., we representative for the London district. 

Mr. ©, W. Luoyp informs us that he has been 
Pe toa managing director and secretary to the 
Old Radnor Trading Company, Limited, and 
that Mr. W, Chambers will succeed him as 
manager, 

THE head offices of the South Lancashire 
Electric Traction and Power Company, Limited, 
South Lancashire Tramways Company, the 
Lancashire Light Railways Company, Limited, 
have been removed to 9, North John-street, 
Liverpool. 


Mr G. F, Merzcen, A.M,-Inst. C.E., 











M. Inst. E.E., informs us that having been 
appointed consulting engineer to the Manchester 
Corporation for the completion of the work 
initiated by him as their city electrical engineer, 
he willon and after February Ist, 1904, practice 
as consultant in electrical and mechanical engi- 
neering at 3, York-street, Manchester. 

Tue Lister Electric Manufacturing Company, 
Dursley, England, has recently appointed Mr. 
T. L. Boyden to take the general managership of 
its business. Mr. Boyden has been for nearly 
ten years at the works of the Electric Construce- 
tion Company, Limited, at Bushbury, Wolver- 
hampton, as chief of the continuous current 
dynamo department there. 

Mr. Cuarces E. Brerrecst, son of Mr. J. 
Orme Brettell, engineer and contractor, Worces- 
ter, has resigned his appointment as construc- 
tional engineer to the Associated Cement 
Company, Gravesend, and sailed on Saturday by 
the P. and O, Steam Navigation Company's 
steamer Syria for India to take up an appoint- 
ment with an engineer and contractor in 
Calcutta. 





THE PATENT JOURNAL. 


Condensed from * The Illustrated Oficial Journal 
of Putents.” 


Application for Letters Patent. 





42 When inventions have been ‘‘ communicated " the 
name and address of the communicating party are 
printed in italics. 


Dad January, 1004, 


1601. ADVERTISEMENT WALL Papers, E. Miiller, Baden, 
Germany. 

1602. Trivers, C. P. Dunstone, oe 

1603. ward Recerrac te, E. H. Mitchell, 
and J. J. Rawlinson, Manchester. 

1604, pias ED FLoor for Game of Bow .s, J. 
Manchester. 

1605. Woor Compine, |. Singer and The Bradford 
Dyers’ Association, Limited, Bradford. 

1606. Looms, W. Horner, J. H. Wiggan, and E. Rush- 
forth, Bradford. 

1607. Device for Keeprsc Co_Lars in Position, 8. 
Infield, Manchester. 

1608. Lirrinc LEVERS for SeinNiNG FRAMEs, A, Hitchon, 
M. Bibby, and Howard and Bullough, Limited, 
Accrington. 

1609. ADJUSTABLY SUSPENDING 
( ring, Birmingham. 

1610. Venicie Lamps, H. Garner, Liverpool. 

1611. Screw Lock Nots, A. J. Lehmann, Liverpool. 

1612. CopyHoLper for Tyrewritrers, F.C. Tipler and 
W. Harabin, Crewe. 

1613. Mera. Sprine Goir Batt, J. W. Allen, Helsby, 
near Warrington. 

1614. Dos, F. E. Eaton, Dublin. 

1615. Gare FasTENINGs, T. Scholey, 
Ledbury, Herefordshire. 

1616. INTERNAL CombBusTION Enaing, C. E. Hudson, 
London. 

1617. Brick Kitns, T. Crew, Birmingham. 

1618. TeLescoric Desks, A. Hoch and C. Hannemann, 
Manchester. 

1619. Spring Door Larcu, E. Walden, Hornton, near 
Banbury. 

1620. AuToMATIC Stamp Fixer, T. C. Good, Peel, Isle 
of Man. 

1621. VENTILATING Rooms, G. H. 
deen, N.B. 

1622. Razor Srropv, F. 

rmany.) 

Pivor Guarp, P. 

reshire. 

1624. Preventinc Accripents from Broken TROLLEY 
WIREs, A. B. Mudie, Birmingham. 

1625. ELectric Arc Lamps, O. Gross, Manchester. 

1626. Securing Carriage Doors, W. T. Chapman, 
Endon, Staffs. 

1627. Towacco Pires, G. Ross, Glasgow. 

1628. Propucrion of Dry Prat, G. T. 
Glasgow. 

1620, INDICATING APPARATUS for TRAMCARS, A. H. Tyler, 
Leeds. 

1630. RecovERING AmMMonIA from Soot, A. Macknight, 
London. 

1631. Drop HamMers and Pite Drivers, F. H. Smith, 
Birmingham. 

632. Rotumsc Merat into Srrips, J. W. Hall and PF. 

arf, Birmoinghain. 

1633. Furniture Castors, H. Moore, Birmingham. 

1634. Lier Brake, A. Fowler, Birmingham. 

1635. Pistons, J. H. Hamilton, Nottingham. 

1136. Gas Frrrines, LB. Codd, “Nottingham. 

1037. Preventing Raitway Couuisions, M. 
Angouléme, France. 

1638. ProrectinG Cover for Pirrs, A. M, K. Bowden, 
London. 

1630. Macuine for CLEANING 
Nottingham. 

1640. INCANDESCENT GaAs 
London. 

1641. DispLayinc TeLernontic Appresses, A. V. Hunt, 
London 

1642. Et 1c SwircHBoARpDs, The British Thomson- 
Houston Company, Limited, E. B. Wedmore, and 
J. Whitcher, London. 

1643. Sarety Hook, J. H. Patterson, Colchester. 

1644. Stamps for Crusutnc Org, F. Wynne, Bagshot, 
Surrey. 

1645. Boor CLEaNgERs, J. H. Bockelmann, London. 

1646. WasHinG Biur, R. R. E. Cuny-de-Pierron.—(F. 
Ulrich, Austria.) 

1647. CURTALN - SUSPENDING 
London. 

1648. Lamps for 
London. 

1649. Door Locks, W. Bals, London. 

7, fe ANGE - FINDING ATTACHMENT for FIRE - ARMS, 

a R. Aahton, London. 

a R STOLEs, F. C. Pigott, London. 

1652. METAL-CRUSHING APPARATUS, A. de Back, Ley- 
tonstone, 

1653. Bettinc for Moror Cycies, The Gandy Belt 
Manufacturing Company, Limited, and C. A. F. 
Dimoline, Liverpool. 

1654, ELecrrotyres, 8. Cowper-Coles and Co., Limited, 
and 8. Cowper-C , London. 

1655, WELDING ALUMINIUM, 8S. Cowper-Coles and Co., 
Limited, and 8S. Cowper-Coles, London. 

1656, INCANDESCENT MANTLE PRESERVER, E. Wood, 
London, 

1657. Tosacco Pirxs, G 

1658. ExpLosion ENuIn 

1659. MAacHINE for 
London. 

1660, CastinGc Macuine, T. G. Rhodes and R. Gaunt, 
London. 

1661. Macnuinery for Brusuinc Hair, H. Cardew, 
London. 

1662. Prick Tickets, E. W. Tapper, London. 

Corsets, C. Guillut, London. 

1664. Draw-orr Taps, W. W. Moxon and A. Britton, 
London. 

1665. Governors for MARINE Enaines, R. Blaber and 
H. Soper, London. 
1666. CLEANING Wet S 

T. Boyd, Limited, Glasgov 

1667. PNrumatic Tires, R. Bellingham and J. Bluom- 
field, London. 

1668, New Foon, F. Livingstone, London. 

1660, PREVENTING AIR from PENETRATING 


Haynes, 


E. Berry, 


Bopigs, C. G. Napier- 








Eastuor, near 


C. Lumsden, Aber- 


Newbery. +H. Wollheim, 





B. Waring, New Brighton, 











Zohrab, 








Prival, 


SEEps, R. Roberts, 


Burners, A. Gate, 








Devices, J. McHardy, 


Motor Bicycies, T. A. Morris, 

















’. Neville, Londun. 
8, W. Cooper, London. 
Fituinc Sypuons, J. 





Hodge, 








, T. A. Boyd and I. and 


BETWEEN 








RoraTABLe SurrACcES of ProvectiLes, R. H. Quisling, 
London. 

1670. Exuisitinc SxHow-carps, A. Ashford and H, 
Cumming, London. 

1671. Toy, C. H. C. Dick, London. 

1672. Lamps for Motor Veuicies, H. Hardingham, 
London. 

1673, Foor-rest for Motors, J. aud H. 
T. 8. Rickman, London. 

1674. TRANsMIssION GEAR for Motors, F. 
London. 

1675. Macuine for Wrappinc Artic.es, R. H. Wright, 
London. 

1676. Execrropes for ARc 
London. 

1677. Automatic Pianos, T. Fryer, London. 

1678. AvromaTic P1aNos, T. Fryer, London. 

1679. Meruop of UNLoapING Suipes, A. C, A. Holzapfel, 
London. 

1680. Wire Fences, 8. 8. Withingten and The ‘ 
Wire Fence Company , London. 

1681. Frurr-pickers, F. Rohr, London. 

1682, AUTOMATIC AIR Brakes, B. Stapleton and J. 
Ahern, London. 


N. Brown and 


Karweli, 


Lamps, A. Blondel, 


Adrian 








1683. Means for Dryinu Boors, G. E. Burnell, 
London. 

1684. Fixing ArmospHeric Hyprocen, R. Pearson, 
London. 


1685. Percussion Fuses for VP neat TILES, King’s 
Norton Metal Company, Limited, T. A. Bayliss, and 
C. W. Hill, London. 

1686. Percussion Fuses for Prosecrices, King’s 
Norton Metal Company, Limited, J. A. Bayliss, and 
C. W. Hill, London. 

1687. Suspension Gas Lamps, J. Booth and A, Ray- 
bould, London, 

1688. Bett GEARING, E 

1689. BorING APPARATUS, 

1690. Mixtures for Removine 
Jand, London. 

1691. AxLEs for 
London. 

1692, WASHSTANDS 


T. Arnott, London. 
A. Raky, London. 
Paint, W. ¢ 








. Suther- 


Routine Stock, H. R. Porter, 











T. bhai * London. 

1693. GARMENT SUSPEN V. B. Tyler, London. 

1694. Murries, The =... Cruc ible Company. 
Limited, and J. C. Fox, London. 

1695, MANUFACTURE of Ct PELS, The Morgan Crucible 
Company, Limited, and J. C. Fox, London. 








1696, GENERATING INCANDES( iNT GAS Licur, J. Hudler, 
London. 

1697. PREVENTING SKIDDING of VeniciEs, J. H. St. H. 
Mawdsley and H. N. Hickley, London. 

1698. Raitway Crossinc Gates, J. D. Miller, 
London. 

1609. Raitway Surracinc Device, J. M. Bailey 
London. 


1700. SmevtinG Metats, E. J. Richardson and G. 
James, London. 
1701. CatrLe Foon, J. H. 8 


1702. Cueckinc EmMPLoOYES 






syerer, London. 

Time, W. R. Giddins, 

1703. Frre-Boxes for Locomotive BorLers, W. Kemime- 
rich, Liverpool. 

1704. THerMostatic [xpicatTors, O. Remert, London. 

1705. Brakes for Venicies, J. Bingham and H. Booth, 
London. 

1706. Automatic WEIGHING Apparatus, W. 
London. 

1707. Rexperinc Steavy the Huis of Suips, J. A. 
Rowe, London. 

1708, Apparatus for 
London. 

1709. Macuinery for CHARGING CoKE Ovens, W. J. 
Jenkins, London. 

1710. Typewritinc Macuinges, J. C. Fel 
Monarch Tuyperviter Company, Vaited States.) 

1711. Seconpary Batreries, E. C. Ekstromer and 
The Ekstromer Accumulator Company, Limited, 
London. 

1712. Goir Bats, R. Appleyard, London. 

1713. Fisnine Rees, G. Forrest, London. 

1714. ELEcTRICAL SIGNALLING Apparatus, A. Pieper, 
London. 

1715. Carpuretrers, L. J. and T. G. 
London. 

1716. SHARPENERS for 
London. 

1717. FLrower-prots, H. Schwarz, London. 


Coates, 


Heatinc Water, R. Allen, 


{The 


Gautreau, 


Pencits, &c., H. Schwarz, 


2d January, 1904. 


I718. SELF-aADJUSTING MicromeTEeR, A. E. Gardener, 
London, 

171%. INTERNAL ComBUSTION ENGINES, 
London. 
1720. The RicHarpson 
Southshore, Lanes. 
1721. Fexpinc Device for MINERS 
Champion, Sheffield. 

1722. GoveRNInG Device for Winpminis, A. C. 
Franklin and H. North, Shoreham, Sussex. 

1723. Incanpescest Gas Licut Firings, J. O'Hare 
and E. Hodgson, Manchester. 

1724. Connection for RuBBER Tuses, F. C. 
London. 

1725. ELecrricaL TRANSMITTING CABLES, F. W. Hay- 
ward and R. C, Fox, Norwich. 

1726. Caovurcnove, J. McCraith, 
Leicestershire. 
727. WIRELESS 
chester. 

Bau. Castors for Furnirure, A. and T. W. 
Rapp and J. Clark, London. 

1729. CHANGE-SPEED GEARING for 
Noble, Londen. 

1730. Devick for Kegrinc Dinners Hor, G. E. Alder, 
London. 

1731. Sicut-FEED Lupricators, H. Willis, Hull. 

1732. Snips’ SigNat Licat Inpicators, T. Harrison, 
South Shie'ds. 

1733. Domestic MovaBLe Fire-pLace, E. C. L. Close, 
London. 

1734. Stream Borer Furnaces, &c., A. 8. Goldie, 
Glasgow. 

1735. Gotr Batt, E. 
chester. 

1736. WoopEN MALtets, E. Brown, Birmingham. 

1737. INCANDESCENT Gas Burners, C. W. Cumming 
Birmingham. 

1738. MANUFACTURE of CompusTIBLE Gas, C. Whitfield, 
Manchester. 

1739. Revotvinc Cuimngy VENTILATOR, J. 
Glasgow. 

1740, Rapiators for Heatinc Purposes, J. A. Lidvill, 
Manchester. 

1741. PrRopucinG PARALLEL 
Jones, Manchester. 

742. Winpow Appuiancss, J., L., and H. Pilkington, 
Halifax. 

1743. Covers for Herrin Boats, J. A, 
deen. 

1744. Eye Guasses, G. M. 
London. 

1745. APPARATUS for WASHING Buttes, W. A. 
London. 

1746. SToprERING BorrLys, &c., C. D. Burton, See 
borough. 

1747. WASTE PREVENTING Nozz.p, V. C. J. Boulanger, 
London. 

1748. Crips for STENTERING Macutnes, 8S. Cook and J. 
Chambers, Manchester. 

1749. Looms for Weavina, A. Sowden, Halifax. 

1750. TRAMcAR GUARDS, E. P. Appleyard and G. Roberts, 
Keighley, Yorks. 

1751. EXHIBITING ADVERTISEMENTS, A. Simons and C. 
Herne, London. 

1752. NuMBER Puates for Moror Cycuzs, J. R. Eccles, 
Birmingham. 

1753. PNgumatic Bett for PowrER TRANSMISSION on 
Moror Bicyc es, O. J. P. Crick, Earlsdon, Coventry. 

1754. PORTABLE ENGIN A. Ive inich, Berlin. 

. CARBURETTERS for ExpLosion Morors, J. 

i rand Co., Limited, Londen. 


A. G. New, 
Now-skip, L. Richardson, 


Ratcuets, C. H. 





Jones, 





Melton Mowbray, 


TeLecraruy, J. Gardner, Man- 





Morors, H. C. 


N. Molesworth-Hepworth, Man- 


Harper, 


Lines on Parer, H. E. 


Duthie, Aber- 


lauder and F. Gilling 


Lindsay, 









Batey 














XIBLE Suarts, C. Wicksteed, Londen 














1757. Supports for DispLayinc Prats, A. J. Ramus, 
London. 

1758. Feepinc Mecuanism for 
Macuivegs, Ashworth, Kirk and Co., 
W. T. Pearce, London. 

1759. ArtTicies of CLoruinc, E. Walker, London. 

1760. ComMBINED OVERALLS and Boots, C. R. Base, 
London. ss 
1761. NON-REVILLABLE BortLe, W. Meadows and C. W. 
W. Whitham, London. 
1762. ” PoRTABLE Fora gs, A. 

P Tussi: he 

1763. Rarsinc of Frying Macuines, M. C. 
London. 

1764. PLasTeRERS’ Laru, W. Reed, London. 

1765. Automatic Feepvine of Sueets of Parer te PRINT- 

Macatnes, H. J. Salmon, J. Capper, and J. Dea- 


Woop - WORKING 
Limited, and 


P. Hanson, Charlottenburg, 


Macleod, 





1766, NuMBER PLates of Motor Cycies, O. H. Vaugh- 
ton, London. 

1767. Process for Exrractine Merats, 8. Ganelin and 
Accumulatoren Fabrik Aktiengesellschaft, London. 

1768, RerRIGERATING Apparatus, W. Helm, London. 

1769. Construction of Taratrres, J. More, jun., 
London. 

1770. BuvEinc Device, C. R. Groff, Londen. 

1771. Rorary Enornes, T. W. Barber, London. 

1772. VARIABLE Speep GEARING, A. D. Derry, Loudon. 

1773. VARIABLE Drivinc Mecuanism, A. G, lonidesand 
C. Manuel, London. 

1774. KEY-HOLE GUARD or CLOSING Device, J. Kohousek, 
London. 









1775. Srrasr-aut Rosine Apparatus, L, Tekaji, 
Londen. 

1776. MAKING of MACADAMISED Roabs, J. C. Butterfield, 
London. 


777. Fotpinc Mau. Carts, A. E. Schofield and R. M. 
Spurge, London. 

1778. AERONAUTICAL MACHINERY, F, W. H. Hutchinson, 
London. 

Brown, 


1779. BorrLe - wAsHING Macuinges, W. E. 
London. 

1780, NorwEGIAN Sroves, J. Tappendorf, Stettin, Ger- 
many. 


1781. SyRinGEs, F. Wackenhuth, London, 

1782. Recuiation of Stove Fires, H. A. L. Barry, 
London. 

1783. Macutne for StretcuinG Faprics, A. A, Whitley, 
yt 

1784. CORRUGATED WEATHER-RESISTING RipGine, E. F 
Boe ‘her, Farnborough, Hants. 

1785. Conpuctors for TROLLEY Systems of Evecrric 
Tr action, H. G. Nicholson, London. 

1786. Ro.tters for Wrspow Buixps, T. A. Ambrose, 
London. 

1787. Evapsep Time Caucucator, P. 
London. 

1788. AERONAUTIC APPARATUS, G. McMullen, London. 


Mac Master, 





1789. Oxy - Hyprocarson Burner, C. W. Turner, 
London. 

1790. CARPET CLEANING MACHINES, H. Lake.—(/. 
M. Wood and J. J. McGrath, U sey State 8 





1791. INTERNAL ComBusTion Motors, H. Giildner, 
London. 

1792. Rorary Motors, J. Gersant and G. J. J. Legrand, 
London. 

1793. ImpRovED Deep Borinc Mecuanism, J. Koster 
London. 

1794. ELecrric CLocks, F. Hope-Jones and C. L. Sum)- 
ter, London. 

795. STEAM GENERATORS, J. Schiitte, Liverpool. 

. RAILWAY SIGNALLING, F. H. Higley. —( W. J. Higtey, 

ansrcadl,) 

1797. Apparatus for Maxine Matt, H. J. 
London. 

1708. PLEATING Macutines, H. Allbook, M. Hashfieid, 
and H. F. Ainley, London. 
1799. Evecrricity Merers, W. 

Fricker, London. 

1800. Exvecrric Mixinc Lamps, V. Raden and Co., 
Limited. 4G ulcher-Accumulatoven-Fabrik, G. m. b. H., 
Germany.) 

1801. MACHINES for MANUFACTURING Lace, H. Buscher, 
London. 

1802. CHANGING the EFFEC tT of Brakes in TuBE RecoiL 
Guns, C. D. Abel. —(Rheinische Metallicaren vad 
Maschinen fabrik, Germans.) 





Sulzen, 


Mordey and G. C 





25th Janvaru, 1904. 


1803. RaiLway CARRIAGE Door Lock, P. 
Grant, and C. Castle, Edinburgh. 
1804. Construction of Lasts for 

Burnley. 

1805. MEASURING INSTRUMENTS 
Rodway, Erdington, Warv 

1806, LNTERNAL ComBusTION EnNoGryes, J. S. Highfield, 
London. 

1807. Picroriat Carvps, A. Rose, ee 

1808. LockinG CARRIAGE hase J.J. B. Arter and W. 
Griffiths, Birmingham. 

L800, Utitisinc Winp Power for Ventcies, A. Bollaud 
Birmingham. 
1810. YARN for 
Manchester. 
1811. Means for INSERTING “ 
Newspapers, J. H. Owthwaite 

Bradford. 

1812. RoLieR for Winpow Bubs, J. B. David, Briton 
Ferry, Glam. 

1813. Exrractine Dusr from Carpets, H. H. Arnold 
and W. M. Simpson, Hastings. 

1814. SreAM Enornss, W. N. DackandJ. Fielding, Patri 
croft, near Manchester. 

1815. CONVENIENT Disposat of Motor CAB ACCESSORIES, 
R. Lawrence, Norwich. 

1816: AvuTomaTic Pipe Smoker, R. G, 
Retford. 

1817. Carpuretrer for Morox Cycius, R, 
Dundee. 

1818. ‘* Topping” LAcE MacuiInE CARRIAGES, W. and 
H. W. Benson, Nottingham. 

1819. TUMBLING Bar for RatLway CarR1AGE, J. Pool, 
Newport, Mon. 

1820. INTERNAL ComBusTION Motor, H. Guthrie, Man- 
chester. 

1821. INTERNAL CompusTion Motors, J. D. Latimer, 
Manchester. 

1822. Warr Guipe for Fisnine Vessevs, H. Blanchard, 
Hull. 

1823. PATTERN Peo and SuutrLe Easinc APPLiANCEs, 
G. H. and M. E. Hodgson and G. Hodgson, Limited, 
Halifax. 

1824. Dospys of Looms, G. H. and M. 
G. Hodgson, Limited, Halifax. 

1825, Loom SHvUTTI J. Whitaker, Keighley. 

1826. Extraction of Tar from ILLUMINATING Gas, W. 
Everitt and T. Redman, Keighley. 

1827. Automatic Locks for RAILWAY CARRIAGE Doors, 

Newton, W. Cairns, and A. Cairns, jun., Lin- 
lithgow, N.B. 

1828. MILK StRAtERs, W. J. Buckler, Birmingham. 

1820. Capping and Crownine of Teeru, W. Watson, 
Glasgow. 

1830, FREEZING CELLS, K. Geiger, Berlin 

1831. HaANbLES or Swarts for Hoes, G. M. Trep, 
Berlin. 

1832. Rowine Devices fer Boats, C. 
Berlin. 

1833. CuimneEy Por, T. Coppock, Stockport. 

1834. Hotts, C. R. Pendock and 8. Edwards, Bristol. 

1835. APPLIANCE for Jount:nG Leap Pipes, F. Bentley, 
Birmingham. 

1836. UMBRELLAS, K. Ast, Berlin. 

37. Bottrnc Macurng, A. Klein, Berlin. 

PoLE-HEAD for CARRIAGES, T. H. Brigg, Brad- 


Castle, R. 


Cious, J. Hey, 








, L. Renouf and G. HH. 





Empromwery J. H. Wainwright 


Stop Press” Marrer in 
und F. M. Bussy, 





Bradshaw, 


Swith, 


i. Hodgson and 














¥. Bartenbach 





1839. REVERSING MgEans fur Macuine Toots, W. C. 
Mitchell, London. 

1840. CoLour Pruivtine, A. N. de Christiani, London. 

Is4l. Metuop of Makrne Cuar-tinks, D. Carroll, 
London. 

1842. Process for TREATING SreEL PuLatss, E. Engels, 
London, 
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1843. GurpeR Curps, W. Marshall and H. Randall, 
Alfreton, Derbyshire. 

1844. Surpinc Triver for Rayos, A. 8. Moorwood, 
Sheftield. 

1845, ArrsHips, A. Foster, London. 

1846. Eugcrricat Switcugs, G. Eason, London. 

1847. Evecrric Cases, J. Stratton and E, A. Clare- 
mont, London. 

1848. Execrric CaBirs, E. 
Claremont, London. 

1849. Macninery for Crussinc 
Bigshot, Surrey. 

1850, Groves, G. T, R. P. Abbott, London. 

1851. OBTAINING FLow of Current from an ALTERNAT- 
tng Source, P. C. Hewitt, London. 

1852. Fire-sricks for Stoves, W. West, London. 

1853. Winpow FasTENER Protector, J. E. Robertson, 
C. Bennett, and R. Gough, London. 

1854. TripLe Vatygs, C. A. Allison.—(4. B. Ley, 
United States.) 

1855. Matcu-Box Houpgrs, E. A. Parker, London. 

1856. Cutting PuoroGrRapuic Parer, J. Davenport, 

London. 

57. SENSITISED Pavers, J. 
Herts. 

ADJUSTABLE HINGES 
Loudon. 

1859, Benr Fasteninus, T. G. Juckes.—(4. P. Jurkes, 
Centon.) 

1860. Workine Execrric Tramways, F. R. Boardman, 
Londen. 

1861. Covptinc, A. Noble 
London. 

1862. Corron ComBINe 
London. 

1863. INCANDESCENT Lamp Houper, J. 8S. Cunnington, 
Londen. 

1864. TyPpewritine Macuings, J. C. Fell. 
Tupecriter Company, United States.) 
1865. Devivertne Liguip in Quantitigs, F. Christen, 

London. 

Isd6. Raitway 
London, 

1867. DiscHARGE of INDIGO CoLourninc Matrers, J. Y. 
Johnson. (The Badisrhe Anilin and Soda Fabrik, 
tr rman.) 

1868S. Spanners, P. G. 
Lone 

1s60, SPRING-DRIVEN 
Londen. 

ISTO. SyrincEs, F. J. Gruss, London. 

71. RErRiGERATORS, A, Gustin, London. 
72. Sewinc Macuings, E. F. Durand, London. 

a = a of Towet Hover, J. N. Shorney, 

sonden, 

IS74. ReFRIGERATING Macuinery, G. Nelson, London. 
IS75. Pipe Vice, W. Clark.—(Sehittevhelm and Kerobs, 
(ermany.) 
1s76. THREAD 

London. 

1877. Furnaces, H. A. Birrell, London. 

1878. Arc Lamp, T. L. Carbone, London. 

is7?. TuLLe or Ner Empromery, J. Diem-Beutler, 
Liverpool. 

1880. Kyives and Forks, M. 8. Price, Liverpool. 

1881. MANUFACTURE of M-crEsoL from CruDE CRESOL, 
E. Schulz: and Chemische Fabrik Ladenburg, 
G.m.b.H., Liverpool. 

1882. LpeNTIFICATION NuMBERS for Motor Cyc.gs, R. 
D. Cohen, Liverpool. 

1883. PHorocraAruic Lenses for CAMERAS, F. 
Londen. 

iss4. ELectric Cranes, Stothert and Pitt, Limited, 
and W. Pitt, London. 

1885. Bripie Bits, H. A. Cummings and P. Johnson, 
London. 

Iss6. Paper Cuips, J. A. Mayers, London. 

Iss7. ArtiriciaL Fuser, E. J. Hoffmann and W. J. 
Clark, Lendon. 

lsss. Urinisation of Siac, T. C. King, Londen. 

1889. Rims of VenicLe WHEELS, J. P. oe, London. 

1800. REGENERATIVE Furnaces, A. Kuizwernhart, 
London. 

1891. Goir CLuss, A. H. Byng, London. 

1892. DousBie-actinc Gas Enorygs, A. J. Dudgeon. 
(Socteté Anonyme J. Cockerill and H. Savage, Belyivim.) 

1893. ——— for Drepeine Eartu, G. H. Dunlop, 
London. 

= ron Pees of Letrers, J. W. Patrickson, 

ondon. 

1895. PROPELLER Suips, C. J. H. Flindt, Londen. 

183. MANUFACTURING FLULbs for Lavine Dust, L. 
8S. van Westrum and Westrumite, Limited, London. 

1807, Pipes and Cicar and Cicaretre Howpers, J. 
Gleave, London. 

1808. SELF-LEVELLING Apparatus, G. W. and R. W. 
Bostwick, London. 

180. Paper FasTener, C. H. Jager, London. 

1900. Rarpway VEHICLE Couptines, R. Trzebiatowski, 
London. 

141. Excine Governors, A. T. Dawson and J. Horne, 
London. 

1902. Cameras, M. Herz, London. 

1°03. Brakes, M. Cosset, London. 

1904. Prtventinc CyYcLes Sipe-siippinc, W. M. 
Thompson, London. 

1905. SELF-LOADING SMALL-ARMS, T. R. R. Ashton, 
London. . 

1906. Fire Screens, A. E. Hancock and E. T. Baker, 
Birmigham. 

1907. Hair and M. 
London. 


S. Seymour and E. A. 


Orgs, F. Wynne, 


Hawke, New Barnet, 


for Doors, H. Smith, 


and A. E. Whitworth, 


Macuines, T. H. Barratt, 


(The Union 


Venice Covupuincs, H. F. Lentz, 


Tacchi and A. J. Jung, 


MecuanismMs, M. Wortmann, 


REELS or Spoois, M.- Duncombe, 


Stark, 


ReEsToRER, G. M. Diprose, 


26h January, 190k 
ixpour Pastime, W. Mayhew, High Wycombe, 
Bucks. 

190. MANpRIis for TuBE BENDING, T. A. Woolldridge, 
Birmingham. 

1910. ATracHABLE LETTERS and S13ns, W. S. Rogers, 
Warlingham, Surrey. 

1%ll. Mzans fe Movinc Civreses, J. Moorhouse, 
Manchester, 

1912. VARIABLE Speep Gear for Roap Motor VEHICLES, 
The Three-Speed Gear Syndicate, Limited, and J. 
Archer, Manchester. 

1913. Pcosu Bar Roviyc Frames, J. Barbour and W. 
8. Suffern, Halifax. 

1914. Prorecrors for Pencits, T. and G. W. Singleton, 
Halifax, 

1915, SHop Firtines, Harris and Sheldon, Limited, and 
T. E. Sellers, Birmingham. 

1/16. ArR-TIGHT Bacs or Buoys, H. 
Glasgow. 

1917. Perrot Moror-priveN Wiscues, E. de V. du 
Boulay, Southampton. 

i9is. Vavies for Steam Pressure, G. H. Thomson, 
Manchester. 

1910. PREVENTING Suippinc of Rupper Tires, T. J. R. 
Clarkson, Birmingham. 

1920. Horsesnogs, J. Mackintose, Glasgow. 

1921. Seats for Scnoots, Wylicand Lochhead, Limited, 
and W, A. Wylie, Glasgow. 

e222. Preventing Horses: HarNessep to VEHICLES 
Russinc Away, J. McGillivray, Glasgow. 

1923, SLUDGE-SEPARATING Sewace Tanks, T. H. 
Ramsden, Bramhope, near Leeds. 

14. Porn trencn Coverine, W. Richardson. 
field. 

1995 Paeroora rite 
minghoam 

1926. Motor ADJUSTABLE COMPRESSION KELEASER, H. 
J. Collier and J. Bould, Cardiff. 

ly27.. Crorn WasHine and Scouring Macuiygs, D. 
Bradley, jun., Leeds. 

192s. Raitway Cuarrs, E. M. Sample, Hebburn-on- 

yne, 

1929, INTERNAL White, 

Bristol. 

a WaTerPRoorED TexTILE Fasrics, G. Murray, 

gow. 

1931. Lavies for Casting Metats, G. 

Glasgow. 

1932. Gotrine Tezs, A. J. Speirs, Glasgow. 

1923. Ceramic Printine, R. Marzin, Manchester. 


Mackintosh, 


Mans- 


Dex Peates, W. 0. Harrison, Bir 


CombusTION EnNaines, J 
1% 


A, Carroll, 


1034. EXPANDING AtTacHuMENts for Bracerts, T. 
Wilcox, Birmingham. 

1935. PRINTED PILE Fasrics, J. Morton, London. 

1936. THREAD-CONTROLLING Devices for Sewing Ma- 
cuinges, W. Fait weather.—(The Singer Manu fucturing 
Company, United States.) 

1937. Ligut Exciupgrs, J. T. Miller, Edinburgh. 

1938. Jornts of EARTHENWARE Drain Pipes, H, Lin- 
gard, Sheftield. 

1939, ELsow Fastening for TALKING MACHINE Horns, 
H. C. Kestel, Glasgow. 

1940. StoprerinGc Borries, W. N. Stewart and W. E. 
Sendey, London. 

1941. Cement for Sree. Castincs, M. F. Wilkins, 


ndon. 

1942. Sprinc ATTACHMENT fur Reins, H. Koch, sen., 
London. 

1943. Maps, A. Van der Grinten, London. 

1944. FASTENING BrooM-HEADs to HANDLEs, E. Wiliard, 
London. 

1945. Book Cuasps, W. J. Downes, London. 

1946, SEcURING TirEs to Rims, C. H. Gray and T. Sloper, 
London. 

1947. TREATMENT of Fish Orrat, J. C. W. Stanley 
and the Fish Oil and Guano Company, Limit 
London. 

1948. FASTENING SKATES to the Foor, A. Goodman, 
London. 

1949. Borer Tubes, D. L. Morgan, Ammanford, R.S.O., 
South Wales. 

1950. PoRTABLE Fire-cRAtes, J. W. Thompson, Leigh, 
I ancashire. 

1951. Hair Curter, F. H. Schreiber, Edinburgh. 

1952. Curtinc Orr Evecrric Current, F. Parker, 
London. 

1953. NoN-SKIDDING Device for Moron Cars, F. Parker, 
London. 

1954. CLuTca and Socker Compressor, H. P. 
London. 

1955. Proritep Learners and Skins, G. 
London. 

1956. MACHINERY for Evenine and GRrapinc 
G. Brookes.—(The Lacem Manufacturing 
United States. 

1957. STOPPING 
London. 

1958. Process fur PAsTEURISING MILK. P. F. G. Goyard, 
London. 

1959. Curr Links, E. P. Happich, London. 

1960. PHonoGrapus, A. Fischer, London. 

1961. Fire-Escars, P. L. Chapman, London. 

1962. ATTACHING SicGN Puates to Veuicies, H. H. 
Monks, Nottingham. 

1963. REGULATING WaTEeR Supp_y to STEAM GENERA 
tors, W. A. P. Werner, London. 

1964. Propucinc Evectric Oscitiations, A. W. Shar- 
man, London. 

1965. SieHTING ATTACHMENTS for Frre-arMs, T. R. R. 
Ashton, London. 

1966. Macuines for Sewinc Boots, C. Hildebrandt, 
London. 

1967. WHEEL Tires, A. Bodenheimer, London. 

1968. Motor Controt Systems, The British Thomson 
Company, Limited.—-(The General Electric Company, 
United States.) 

1969. Device for Carrying Ammunition, H. T. Bru- 
de-Wold, London. 

1970. CycLe Suprort, H. Sauerbier and F. Telschow, 
Londen. 

1971. Fiat Ilrowns, and F, 

London. 

1972. Metuop of UNLoapinG Sues, A. C. A. Holzapfel, 
London. 

1973, Evectric 
dall, Londen. 

1974. INcaNDESCENT Gas Burners, W. Edgar, London. 

1975. DistTittinc VoLatTize Liquips, R. Voiry and 
J. N. D. de la Fresnaye, London. 

1976. LaPROVED Fountain PENHOLDERS, A. Nehewias, 
London. 

1977. Firrinc Firm Srrips to CamEeRas, 
London. 

78. ConstrucTING CoLp STrorace CHampers, F, N. 
Mackay, London. 
1979. Frames of Moror Roap Venicues, F. R. Simms, 


Scott, 
Krempp, 
Soues, A. 
Company, 


PrRopecters Racine, A. E. Moore, 


H. Sauerbier Telschow, 


TELEGRAPH Systems, C. Adams-Ran- 


M. Herz, 


mdon. 
0. Bixpinc Tickets in Packets, H. D. Black, 
London. 
1981. BINDING Black, 
London. 
1982. STEAM 
London. 
1983. CARBURETTERS, F. R. Simms, London. 
1984. Cuimney Ports, F. Hines, Limited, and F. W. 
Freeman, London. 
1985. CoIN- FREED Apparatus, F. W. OU. 


Tickets in Packets, H. PD. 


GENERATOR Furnaces, PD. Roberts, 


Smith, 


London. 

1986. CARBURETTING of Air, M. =tccl and R. Thornton, 
London. 

1987. AUTOMOBILE SLEDGE, F. Damokos, London. 

Frame for Supportinc Lace, J. P. 

London. 

1989. DeracHABLE Hee Tips for Boots. F. W. Page 
and T. W. Cope, London. 

1990. INpicaTinc the Contents of Gas- HOLDERs, 8. 
Cutler, jun, London. 

1991. ApparRATus for Wavinec Hair, F. W. Newroth, 
London. 
1992, Apparatus for INFLATING PNEUMATIC TIRES, 
W. P. Thomson. {(C. Feroci and A. Zocchi, Italy.) 
1993. Carriers for Ammunition, A. H. Corbet, 
London. 

1%f. Scorinc APPARATUS for BILLIARDs, J. A. Manton 
and C. 8. Oakes, Liverpool. 

1995. CALKINS for HorsesHors, C. Loibl, Liverpool. 

1996. Pyeumatic Tire Vatves, E. Hoér and H. Wieser, 
Liverpool. 

1997. SEpaRrators, J. Tetlow, Liverpool. 

1998. APPLIANCE for Raistnc Winpows, C. 
sen, Liverpool. 

1999, Apparatus for EyaporaTinG Liquips, E. Shaw, 
London. 

2000. Apparatus for Unitoapinc Coat, G. Atmer, 
London. © 

2001. Manuracrure of Gas, B. Duttenhofer, London. 

2002. CENTRIFUGAL BaLancinG Separators, 8. C. 
Hauberg, London. 

2003. Manuracture of Paper, M. Heimann, London. 

2004. Gurpe Rowvvers for Paper Macuines, W. H 
Stobie, London. 

2005. Stay Botts, J. B. Tate, London. 

2006. AUTOMATICALLY WINDING CLocks, J. 
pine, London. 
2007. Expiosion Motors, Société Anonyme 
Moteurs et Automobiles ‘‘ Herald,” London. 
2008. ExpLosion Motors, Société Anonyme des Moteurs 
et Automobiles *‘ Herald,’ London. 

2009. Rupper Firrincs for Boats, H. J. 
London. 

2010. Drittinc Toois, B. M. W. Hanson, London. 

2011. ATTACHMENT for Marit-carts, F. W. White, 
London. 

2012. Maxine Buttonnoves, H. H. Lake.-4The 
National Machine Company, United States.) 

2013. Motor Veutcties, W. Christie, London. 

2014. Lixines of Hats, H. H. Mymms, Oxford. 


Wi le, 


A. Bergen- 


B. L. Delé- 


des 


Braun, 


Th 


ul. Bateina. MAacHinges, | 
Larmuth, Manchester. 

2016. Wasu-TuB Praag, C. E. Tully, Grimsby. 

2017. Gas and Om Esoixes, T. D. Kelly, Southend-on- 
Sea. 

2018. VARIABLE SpEED Gear, A. and J. Robertson, 
Ashton-on-Mersey. . 

Weicatixnc Morton for 

Blackburn. 

2020. Motor VeHIcLEs, L. R. Doran and A. Taggart, 
London. 

2021. Tusk Scraper for Boriens, H. E. Heath, Jarrow- 
on-Tyne. , 

2022, TANGENT Bape Prope.ter, T. Eaton, North- 


Japvarn, LOOK, 


1. H. Stett and W. 0. 


Looms, H.° Francis, 





wick. 


2023. A Piuaaina Saw Hanpe ‘CranKkep,” A. T. 
Archer and J. F, Powell, London. 

2024. CoaL Breaker, W. I. Rodway and W. B. Good, 
Birmingham. 

2025. Castinc Brive Bits, J. P. Cope, Bloxwich, 
near Wallsall. 

2026. Brusues for RoAp Sweepina, W. 
Pendleton, 

2027. MeTHop of OrNAMENTING Faprics, V. Renard, 
Manchester, 

2028. Vices, RWright, Glasgow. 

2029. AuToMaTIC Rau.way Wavon Brakgs, T. John- 
ston, Glasgow, ” 

2030. Hor Water Boiters, W. G. Asquith, Keighley. 

2081. Lever Crossino ALTERNATOR, T. H. Woodall and 
T. Faulknall, Derby. 

2032. SHow Sranps, J. B. Bruce, London. 

2033. Swive. Firrinc for Razor Srrops, T. A. Smith, 
Birmingham. 

2034. UniversaL Rance Toast Maker, P. Keillor and 
T. M. Pinnell, London. 

2035. ProrectinG a Booster, F. H. Royce and E, A. 
Claremont, Manchester. 

2036. Rore Driving Gear, J. White, London. 

2037. ADJUSTABLE Music Stoouis and Seats, A. Plant, 
London. 

2038. DistripuTion of the AcruatinG Fiurp in FLuip- 
OPERATED Morors, H. B. Watson and T. C. Billetop, 
Liverpool. 

2039. STEERING Encings, R. B, Lang, Glasgow. 

2040. SreerinG Gear for Suips, Rk. Lang, Glas- 
gow, 

2oit. CRANK and FLY-wHgEL System for Gas ENGINES, 
A. Alltree, Manchester. 

2042, Disrriputinc Gases, J. M. Lichtenberger and 
M. Denthoven, Hamburg. 

2043. Copots, T. C. Davis, London. 

2044. VARIABLE Speep and Reverse Gear, J. W. 
Brown, Halifax. 

2045. Means for PREVENTING the Down-pratcur in 
Curmneys, L. Gallimore and T. Miller, Musselburgh, 
Midlothian, N.B. 

2046. CLoTH-sLITTING Macuings, H. Markus and E. T. 
Whitelow, Manchester. 

2047. ArmospHERIC Gas Burners, C. P. 
Manchester. 

2048. Prorector for GAvuGE Guasses, O. S. McKay 
and the Paragon Gauge Glass Protector, Limited, 
Manchester. 

2040, NON-REFILLABLE Bort ies, D. W. Turk, Cleveland, 
Ohio, United States. 

2050. Gas Irongr, E. L. Claridge, Londen. 

2051. LANTERN ReFiector, J. H. Stevens and H. A. 
Jones, London. 

2052. CARBURETTERS, E. W. Lewis, Coventry. 

2053. Lamp Screens for Venicres, J. J. H. Sturmey, 
Coventry. 

2054. CUTTING 
London. 

2055. TROLLEY PuLLEYs and Heaps, W. and A. Cowell, 
Burnley. 

2056. VENTILATING SHops, A. Graham, F. Lupton, G. 

attersall, and J. W. Lord, Burnley. 

2057. Bet, J. T., C. H., and C. 8. Ratcliffe and A, T. 
Thorpe, Frinton-on-Sea, Essex. 

2058. Dry Gas Meters, J. B. Rombach and the 
Tourtel Manufacturing Company, Limited, London. 

2059. Ner for BATHING CHILDREN, I. Gerlach, 
London. 

2060. BuRGLAR ALARM for 
London. 

2061. Top 
London. 

2062. Lirrinc Device for Dygine Vars, E. J. Heuser, 
Loudon, 

2063. STATIC H. 
London. 

2061. Botrte Srorrer Extractor, T. 
London. 

2065. Oprarninc Dry Mirk, J. R. Hatmaker, Paris. 

2063. Exvecrric Recervinc Apparatus for TELE- 
GRAPHIC Purposes, J. T. Armstrong and A. Orling, 
London. 

2007. ‘* DutcerHone,” G., A., and H. Jones, London. 

2068. VEHICLE WHEEL, UG. W. and E. F. Goodyear, 
Birmingham. 

2069. TIME - CHECKING 
London. 

2070. DETERMINING 
London. 

2071. GramopHones and FPHonocrarus, J. Jofeh, 
London. 

2072. INCANDEScENT Gas Burners, J. and GW. Keith, 
London. 

2073. ILLUMINATED Sicn3 and Devicss, F. B. Fellees, 
London. 

2074. Disconnectinc Waeets from AX LEs, F. Sabel, 
London. 

2075. Cuttinc Tooxs, S. H. 
London. 

2076. FurNAces of Steam Botvers, J. 8. Warburton 
London. 

2077. Feep MecuanismM for PrintinG Presses, E. A. 
Parker and the Aluminium Rotary Press, Limited, 
London. 

2073. SHor Gun Cartripces, R. Fryer and Kynochs, 
Limited, London. 

2079. INTERNAL COMBUSTION 
London. 

2080. Construction of Stuice Vatves, B. Rhodes, 
London. 

. Susstirute for Cop-tiver Or, K. F. Tollner, 
London, 

2082. REFRIGERATING Apparatus, G. F. Knox, London. 

2083. Skirts, H. H. Lake.—(The Royal Pattern Com- 
pang, United States, 

2084. Apparatus for Raising Water, J. C. Gelly, 
London. 

2085. CHANGE-GIVING ApPakaTus, A. J. Boult.—(Z. R. 
Gill, United States.) 

2086. CroraEes Ling Props, A. Weeden, London. 

2087. Mou.ps for Castinc Natura Propvucts, C. R. 
Preiissner and E. Ublig, Loridon. 

2088. Fo.tpinc Beps and Bepsreaps, I. Caller, London. 

2089. Picrures, H. Sax, London. 

2090. MerHop of Fixinc the Enps in Barrets, F. 
Bésken, London. 

2091. Mountinc Bows 
Kreutter, London. 

2032. AB3soRBERS for AMMONIA ABSORPTION REFRIGERA- 
TING Macuings, R, J, Cracknell, London, 

2003. Systems of Exciration INDUCTION MACHINES, M. 
Leblanc, London. 

2094. PtummMer Buiocks for SHartinxe, 8. B. Bamford, 
London. 

2095. Vermin Traps, C. Heidrich and P. Fenner, 
London. 

2006. DISTRIBUTING A. ¥. 
Berry, London. 

2007. Toots for MAINTAINING the Permanent Way of 
Evectric Raitways, A, Spencer, London. 

2008. InpucTion Meters, Compagnie pour la Fabrica- 
tion des Compteurs ct Matéricl d’Usines a Gaz, 
London, 


Clayton, 


Ehmann, 


Apparatus for Soar, G. Royle, 


Locks, O. Siegert, 


Guarp for PrerRamBuLators, W. Otte, 


ELEcTRICAL MACHINES, Nehmer, 


A. Badger, 


Apraratvus, J. H. James, 


Bearincs, F. B. 8. Notley, 


Martin and A. Hunt, 


Enoines, W. Peck, 


on Watcu Pegrnpants, U. 


ALTERNATING CURRENTS, 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazette. 


743,881. APPARATUS FoR SIGHTING AND Ftrixo 
Orpnance, H. W. Jones, U.S, Navy.—Filed Feb- 
ruary 18th, 1903. 

Claim.-—In an apparatus for sighting ordnance, the 
combination with the gun and cradle, of a telesco 
mounted “in bearings on the gun-mount so as to be 
turned freely in every direction’ and independent of 
the gun, arms moving in élevation’ and’ latérally 
respectively, with said telescope, a source of electricity, 





an electric firing circuit, and electric’ contacts in said 





circuit adjustably connected to but moving with the 
cradle of the gun, said arms and contacts auty. 





matically closing said circuit when the cradle reach¢ 

a definite known position relative to the telescope, 

8 tbstantially as described. 

744,198. Inert1A Governor, F. D. Howe and L. 7. 

Gibbs, New York, N.Y.—Filed May Sth, 19038. 

Claim.—(1) The combination with a conduit of a 

valve rotating therein adapted to close or « pen th 

conduit by change in the speed of its rotation. (2) In 


a centrifugal governor, the combination with a passa: 
for a fluid, of an automatic valve controlling said 
passage, adapted to be operated by its own inertia as 
set forth. 


744,218, Process or MAKING Gas, L. Mond, Londow, 
Enyland.—Filed February 27th, 1902. 

Clain.—A method of operating gas producers fo 
obtaining combustible gases and aminonia from fuel 
which consists in blasting a bed of fuel to incan- 
descence and distilling the Feat, drawing off a portion 
of the gases given off during distillation, forcing the 
said drawn-off gases upwardly through the incan- 


descent fuel, converting said gases thereby into 
permanent gases, and then forcing the said perma- 
nent gases with the remainder of the gases given off 
during distillation through a chamber heated to a 
temperature sufficient to convert the said remaining 
gases given off into permanent gases without Cecom- 
posing the ammonia present. 
744,551. PAaRALLeL Rop ror Locomotives, C. Hows- 
ton, Benson, Aviz.—Filed April 1st, 1903. 

Clain.—A locomotive having a parallel or side rod 
engaging wrist-pins on the front and rear driving- 
wheels, the said parallel or side rod being provided 


744,551) 





with an extension forward of the wrist-pin of the 
front driving-wheel, and a main rod pivotally con- 
nected at its rear end directly to the extension of the 
parallel or side red, as set forth 
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BRITISH LOCOMOTIVE WORK IN 1903. 
By CHARLES Rous-MARTEN, 
No, ¥f.* 

'raxine the chief British railways successively in the 
order of “ Bradshaw’s Guide,” the Great Western comes 
first, as, indeed, that railway does in most respects of the 
year's progress. In Tue Enorneer of August 14th last I 
‘lescribed very fully the special “ record” performance of 
the vear with the train which conveyed the Prince and 
Princess of Wales from London to Cornwall. ‘ need not 
ret ipitulate in detail that very remarkable achievement. 
it will be well remembered that the pioneer engine of 
Mr. G. J. Churehward's “City” class, No. 3488, City of 
Bath, which has four-coupled 6ft. 8in. wheels, leading 
bowie, inside cylinders 18 by 26, extended waggon-top 
boiler with Belpaire fire-box, forming a total heating 
surface of 1818 square feet, and 180 lb. working steam 
pressure, taking a train of five clerestoried bogie coaches, 
weighing about 130 tons behind the tender, ran from 
Paddington to Plymouth without a stop, 245} miles, in 
sh. 53 min. 35 sec.—233 min. 35 sec.—start to stop, 
passing Swindon in 68 min. 1 sec., Bath 92 min. 2 sec., 
Bristol 104 min. 24 sec., Exeter 172 min. 34 sec., slowing 
past Bath, Bristol, and Exeter, and easing down care- 
fully throughout the final 72 miles to Plymouth from the 
Whiteball Summit. It may be noticed in passing that the 


distance of 174 miles from London to Whiteball Summit | 


was covered in 154} minutes, or at the average rate of 
67°6 miles an hour, despite the steep Wellington bank, 
and the serious slowing past Bath and Bristol, and with 
very slight assistance from falling grades, whereas the 
average rate over the whole journey from start to stop 
was 63°4 niles an hour. This will serve to show how 
much the speed was reduced during the latter portion, 
first by deliberate intention, and later by the excessive 
severity of the South Devon gradients. The time for the 
1631 miles from London to Taunton 
39 sec., averaging 68°7 milesan hour. It may be further 
noted that the load was almost exactly the same as that 
of the French Sud Express in its palmy days, and also of 
the London, Brighton and South Coast train, which made 
the “record” run between London and Brighton each 
Way. 

Leaving, now, this epoch-making performance, to con- 
sider the more ordinary work achieved in the regular 
daily services, I may begin by noticing another feat 
accomplished by one of Mr. Churchward’s “ City ” type 

namely, No. 8435, City of Bristol, driven by Kirby. 
To this engine and driver was entrusted for a consider- 
able period the working of the midday express from 
Bristol, which is timed to run thence to Paddington in 
the even two hours, averaging 58°6 miles an hour. 
The route is vid the new Badminton line, which saves a 
mile in actual distance, but substitutes for the Box and 
Wootton inclines at 1 in 100 a much worse one of 24 miles 
length, and as steep as 1 in 75, near Filton. On the occa- 
sion of my first journey by this train it was accomplished 
in exactly five minutes under booked time—namely, in 
115 minutes. But the work done was far superior to 
what would appear from a mere recital of the actual 
figures, for owing to slips and wash-outs after heavy 
rain, speed had to be seriously reduced at no fewer than 
four different points along the new line, and in each case 


for a period of over a minute, while also there were signal ! 


checks at Swindon and Challow Junctions. Thus the 
net time, allowing for delays, was not more than 107 
minutes, while the final run in from passing Swindon at 
reduced speed to arrival at Paddington was done in 
67 min. 28 sec. inclusive, or in 66 minutes net. Further, 
the speed up the Filton bank of 1 in 75 for 24 miles did 
not fall below 39 miles an hour. This was distinctly fine 
work, even though the load behind the tender was light, 
namely, six of the large bogie vehicles, weighing approxi- 
mately 160 tons, passengers, luggage, &e., included. 

On another occasion, with the same load, I had one of 
the *Atbara”’ type, No. 3392, White, driven by Burden, 
the hero of the “ Roval record run.” The train was the 
now $ p.m.—then booked to go without stop from 
Paddington to Exeter, 193? miles, in 3h. 35 1nin. This 
particular journey was made under the serious disadvan- 
tage of a very strong side wind with rain throughout, and 
several bad checks, respectively at Reading West, More- 
ton cutting, Bathampton, and Bath West, in addition to 
the regular service slacks past Bath, Bristol, Taunton, 
and Cowley Bridge Junction, two being almost to a dead 
stand. In spite of these formidable drawbacks, the 
complete run from start to stop was accomplished in 
3h, 29 min. 27 sec., or in 3h. 20 min. net. The similarly 
booked journey in the opposite direction, namely, by the 
12.7 midday express from Exeter, showed curiously close 
approximation to the transit time of the down run, from 
which it differed by only 13 seconds, the inclusive time 
from Exeter to Paddington being 3 h. 29 min, 14 see. 
The load, however, was heavier by 50 per cent., consist- 
ing of nine large bogie vehicles, and there was a still 
stronger side wind, amounting in fact to-a whole gale, 
which was accompanied by drizzling rain. This caused 
our ascent from Exeter to Whiteball, including the Burles- 
combe bank—2} miles of 1 in 115—to be performed 
somewhat more slowly than would have been the case 
under favourable conditions. Nevertheless, our speed never 
dropped below 50 miles an hour. But the circumstances 
were unpropitious in many other respects, which inelhug 
a slackening to nearly a dead stop over a bridge a 
repairs near Bath, slowing for repairs all through Box 
Tunnel, and severe signal checks near Didcot and Acton. 
Nevertheless, our time for the 24 miles from Swindon to 
Didcot, passing in each case, was only 20 min. 29sec., and 
from Swindon to Paddington, 77} miles, 75 min. In this 
case the engine was again an “ Atbara,” No. 33880, Lady- 
smith, driven by Millard. 

About the same time I had a very good trip from 
Bristol to Exeter by another engine of the same type, 
No. 3377, Kitchener, driven by Hammercot. In this case 


255 


* No. I, appeared January 22nd. 


was 2h, 22 min. | 


| the load consisted of one dining-car and eight clerestory 
| bogies, representing a total inclusive weight of approxi- 
mately 240 tons behind the tender. On this occasion the 
distance of 754 miles from Bristol to Exeter was covered 
in 80 min. 41 sec., start to stop, no specially high speed 
being run down the bank after Whiteball, and our mini- 
mum up the Wellington bank being 30 miles an hour. 
Several other trips with engines of the same class, includ- 
ing No. 3374, Baden-Powell; 3387, Roberts; and 3409, 
Quebec, were unfortunately spoiled by the occurrence of 
signal checks, 

Some good work came under my notice in the case of 
the other relatively new class of Great Western loco- 
motives, those known as the “ Camels” being practically 
| identical with the “ Atbara” type save in having coupled 

wheels 1ft. smaller—namely, 5ft. Sin. instead of 6ft. 8in., 

| these being largely “employed on the heavy grades of 
South Devon and Cornwall. West of Exeter—or, at 
any rate, west of Newton Abbot, in the case of 
the trains that stop at that station — the “ Camels ” 
are supposed to be able to take eight clerestory corridor 
coaches, weighing about 212 tons behind the tender, without 
pilot assistance. As banks of 1 in 48, 1 in 47, 1 in 43, 
1 in 41, and even 1 in 40, are met with on this section of 
the line, and long stretches of 1 in 60 or steeper, it will be 
realised that a locomotive has its work cut out to main- 
tain punctuality with trains booked at average speeds of 
over 40 miles an hour from start to stop. In my own 
experience, however, I have found them well able to 
accomplish this. In a number of instances the load 
reached the unpiloted limit; in all cases the booked 
travelling time was observed, and usually it was con- 
siderably improved upon. On one occasion No. 3431, 
River Fal, one of Mr. G. J. Churchward’s latest editions 
of the “ Camel” type, ran with an additional bogie coach, 
making nine in all, and weighing over 230 tons behind 
the tender, from Par Junction to Plymouth without 
taking a pilot, and gained somewhat on her booked time, 
climbing the long Doublebois bank of 1 in 69 at a steady 
rate of just under 20 miles an hour, although the rails 
were slippery and a heavy side gale was blowing. The same 
load was taken on to Plymouth, with the aid, however, of a 
pilot, by another locomotive of the same class —No. 3482, 
Yealm—in 663 minutes for the fifty-two miles, which in- 
cluded rising grades as steep as 1 in 40 and 1 in 41, the 
latter extending for a considerable distance, while the 
necessary slowing over the single line through the 
Parsons Tunnels, of course, involved material loss of 
time. In these instances it was, perhaps, legitimate that 
an assistant engine should be used, although, from what 
I have seen these engines do at various times, I am 
inclined to believe that this one might have kept her time 
unaided. There would have been, however, a large 
element of risk as to punctuality in case of rain or a 
slippery rail being encountered at those formidable 
gradients. Both the “ Atbara” and the “Camel” types 
have been illustrated and described in THE ENGINEER— 
August 2nd, 1901, and June Ist, 1903. In the former 
class, No 3375, Edgeumbe, was shown, and in the latter 
class No. 3338, Laira. Both have undoubtedly proved 
themselves most valuable in dealing with the require- 
ments of modern fast and heavy traffic. 

With several of the older types I had some interesting 
and creditable experiences during 1903. One of Mr. 
Dean's 7ft. Sin. single-wheelers of the “ Achilles” class— 
namely, No. 3027, Worcester—was rebuilt with one of the 
modern domeless Belpaire boilers, such as are supplied to 
the “Camels” and “Atbaras.” This engine on one 
occasion took the Cornish express from Exeter to Bristol, 
and undoubtedly made an excellent run, ascending the 
20 uphill miles from Exeter to the Whiteball Summit 
in 26 min. 3 sec., although her load was nine of the large 
bogies, or over 230 tons behind the tender. The grade 
along the last 2} miles before the Summit is at 1 in 115 
continuously. Up this stretch the single-wheeler with 
her new boiler managed to maintain a minimum speed 
of 39°1 miles an hour. Taunton—303 miles—was 
passed in 35 min. 23 sec. from Exeter—exceptionally 
quick time for that distance. The final 44} miles from 
Taunton to Bristol occupied 47 min. 4 sec., the driver 
being obliged to “ ease down,” as he had got well in front 
of booked time, else he would easily have covered that 
distance on a nearly dead level road at the even mile a 
minute. As it was, we ran from the Exeter start to the 
Bristol stop—75} miles—in 82 min. 27sec. A second 
engine of the same order has since been similarly rebuilt. 
Another engine of the same class—No. 3043, Hercules— 
not rebuilt, with a load, however, of only seven of the 
long bogies, climbed from Exeter to Whiteball in exactly 
254} minutes, and passed Taunton in 35} minutes from 
the Exeter start, reaching Bristol in 83 min. 26 sec., in 
spite of having to ease down after Taunton, as happened 
in the other case just referred to. Another of this type— 
No. 3010, Five King-—took the same load from Paddington 
to Bristol—129} miles—in 2 h. 18 min. 35 see., passing 
Oxford—63} miles—in 64 min. 34 sec., and Leamington in 
113min. 54 sec., notwithstanding a bad side wind. and 
drizzle—-which caused the single-wheeler to slip badly at 
times, a loss of 2 minutes through a re-laying slack near 
Fenny Compton, and a signal slack before Bordesley. In 
the opposite direction, No. 3042, Frederick Saunders, ran 
with four checks from Birmingham to Paddington in 
132 minutes, arriving 6 minutes before time. Finally, 
No. 3011, Greyhound, took the Cheltenham express of 
eight long bogies from Paddington to Swindon in 84 min. 
2sec., with a bad signal check near Hayes. 

With the much older single-wheeler types on the Great 
Western Railway, those having 7ft. drivers and cylinders 
18in. by 24in., numbered respectively 157—166, 999, 1000, 
and 1116—1133—thirty in all—my experience has been 
greatly varied, but, asa rule, the ten numbered 157—166, 
or “Cobham” class, have given me greatly superior 
results to those afforded by the others mentioned. During 
the past year, however, one of the latter set, No. 1116, 
gave me a very good performance on the Worcester 
special express, which leaves Paddington daily at 1.40 p.m., 
and is booked to run the 120} miles to Worcester in 

















2h. 16 min., averaging 53 milesan hour. In this instance 
the load comprised seven yehicles, five being corridor 
bogies, and the total weight behind the tender was approxi- 
mately 160 tons. In spite of some time being lost by 
signals at West Ealing, Reading was passed in 39 min. 2 sec., 
Didcot Eastin 56 min. 38 sec., and Oxford in 67 min. 24sec. 
There were two very long and bad re-laying slacks later 
on. Nevertheless, Worcester was reached in 131 min. 54sec. 
from London, or in 127 minutes net. The return journey 
was accomplished by No. 999, Sir Alexander, the pioneer 
of this class, bearing the date 1875, in 139} minutes, or 
21 minutes under booked time, with a slightly heavier 
load, and in spite of five very bad re-laying and signal 
slacks, by which a delay of 93 minutes was occasioned. 
The run in from Oxford to Paddington was done in 
69 minutes, This was distinctly respectable work for an 
engine nearly thirty years old possessing only 140 1b. of 
boiler pressure. 

It will be seen, on the whole, from the instances I have 
given that the Great Western locomotive work of the 
year was maintained at a high level, and that the 
engines, alike of Mr. Dean’s and Mr. Churchward’s design 
and build, have shown themselves fully capable of main- 
taining the best modern services provided so liberally by 
the Great Western time-tables. It may reasonably be 
anticipated that the current year’s experiences will be full 
of special interest, not only from the presence of the new 
French engine—the du Bousquet de Glehn four-cylinder 
compound, No. 102, LaFrance—which I described in THE 
ENGINEER of December 4th, 1903, but also through the 
coming into regular work of the ten-wheel six-coupled 
engines, Nos. 98 and 100, which, it is understood, will be on 
regular duty ere long. In connection with my various 
experimental journeys, as on former occasions, I 
experienced the utmost possible courtesy and attention 
alike from the late superintendent of the line—Mr. T. I. 
Allen—Mr. J. Vaughan-Williams, of the traffic depart- 
ment, and Mr. J. G. Churchward, the locomotive super- 
intendent. 

Next in order of Bradshaw among British railways, and 
somewhat appropriately, too, as a rival competitor for the 
West of England traffic, comes the London and South- 
Western, which distinguished itself last summer by taking 
the initiative in a remarkable acceleration between 
London, Exeter, and Plymouth, as shown in my article on 
the train services of 1903. Here, again, as in the case of 
the Great Western, my best run of the year has already 
been dealt with minutely in Tue EncineeR of July 10th, 
1903, in which I described the inaugural record run from 
Waterloo to Exeter and Plymouth. It is again unneces- 
sary to recapitulate the figures I then gave, and I will 
merely remind my readers that Exeter was reached in 
3 h. 13 min. inclusive, or slightly under 3 hours net; while 
the initial run from Waterloo to Salisbury was accom- 
plished in 87} min. At the courteous invitation of 
Mr. Holmes, superintendent of the line, I made a second 
trial trip by the same train a good many weeks later, and 
this proved of greater interest in one respect, namely, that 
the load was considerably heavier, consisting of eight 
bogie coaches instead of six as on the previous occasion. 
This run was unfortunately spoiled through an excursion 
train being allowed to precede the fast express, with the 
result that we were slowed to walking pace no fewer than 
seven times in the last 10 miles before Salisbury. But 
apart from this, there was never, from the outset, any 
prospect of time being kept, for we took 30 min. 51 sec. to 
pass Woking, 57 min. 52-sec. to Basingstoke, whiéhJeft us 
only 34 min. 8 see. in which to cover the 35} miles-from 
Basingstoke to Salisbury, which include two considerable 
banks. Certainly, the engine—No. 300, one of Mr. Drum- 
mond’s usually excellent-6ft. 6in. coupled class, with cylin- 
ders 18} by 26, and water-tube fire-box—did not by any 
means maintain the usual character of that type for effici- 
ency; and what with the loss of time in the running and the 
delays by signals, we took 99} min. instead of 92 to 
get to Salisbury. At this point No. 716, one of the same 
class, came on, and performed very well thenceforward to 
Exeter, picking up a few seconds on the booked time 
over perhaps the heaviest road in the world on which 
express trains are booked at an average start-to-stop 
rate of 54 miles an hour; a road which literally swarms 
with long and severe banks at 1 in 80, and some even as 
steep as 1 in 70. On such a road as this a load of some- 
what over 200 tons is unquestionably a heavy one, and 
Mr. Drummond's engine took it with admirable smartness. 
The lowest speed up the first long bank of 1 in 80 was 32 
miles an hour, but subsequently there was a temporary drop 
for } mile to 28 milesan hour. The downhill speed was neces- 
sarily very high. The journey to Plymouth was completed 
by No. 394, one of Mr. Drummond’s so-called “mixed 
traftic ’ class, which has coupled wheels 5ft. 6in. in diameter, 
but otherwise closely resembles his standard. express 
type, such as Nos. 300 and 716, already referred to. The 
load had been reduced by one-half, and was now four of 
the bogie coaches. There was a special stop for signals 
at St. David's Station, Exeter, but from that point to the 
Devonport Station at Plymouth we ran in 73 min. 
33 sec., the distance being 57 miles, much of it on such 
grades as 1 in 72 to 1 in 78, with one length at 1 in 58; 
and a prevalence of sharp curves crossing Dartmoor. 
The arrival at Devonport, notwithstanding all the earlier 
delays mentioned, was } min. in advance of booked time. 

On the return journey the engine from Plymouth to 
Exeter was No. 146, of the same type as No. 394; the 
load was heavier by one coach, namely, five, weighing 
about 130 tons behind the tender. The run was a 
remarkable one, the 57} miles to Exeter (St. David’s) 
being covered in 72 min. 83 sec.,in spite of a signal 
check, which left the net time 71 min. Up the long 
grades of 1 in70 to 1 in 77 speed never went below 30 
miles an hour, and the maximum downhill was exactly 
75. The result was to illustrate very clearly what 
excellent work can be done by these “mixed traffic” 
engines, alike in hill-climbing and even in mere speed 
To run the 57 miles on so exceptionally arduous a road 
in 71 min. is a most distinctly respectable feat. From 
Exeter to London the load again was eight of the long 
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bogies, but Mr. Drummond’s engine No. 716, of the same 
class as No. 300, accomplished a very fine run to 
Salisbury, covering the distance of 88} miles in 97 min. 
23 sec., or in 1 min. 37 sec. under booked time; the 
minimum rate up the long bank at 1 in 80 was 34 
miles an hour. The final run from Salisbury to London 
was also done well within the booked time; in spite 
of two bad slowings for signals and one for re-laying, 
which caused 4} min. delay. The train reached Waterloo 
with exact punctuality, 3h. 15min. from Exeter, but as 
the station time was overstayed by 2} min. at Salisbury, 
and as there was a subsequent loss of 4} min. by signal, 
it will be seen that the net time was 6} min. less than 
that prescribed. Thus the net running time from Exeter 
to London was 3h. 3} min., and that with a load of 
approximately 210 tons behind the tender. The net time 
from Salisbury to London was 85} min. 

My other travels on the London and South-Western 
during 1903 did not provide any experiences specially 
worth quoting, excepting that in one instance a Drummond 
engine of the “702” class attained the exceptional 
maximum of 90 miles an hour down a falling gradient, 
while another fell but slightly short of that point, attaining 
88°2 miles an hour. Manifestly, therefore, the element 
of swiftness is abundantly possessed by Mr. Drummond's 
engines, and I may add that both his water fire-box and 
his spark arresters seemed to me to give, as a rule, 
excellent results. 





THE PREPARATION OF ESTIMATES. 
By A MANUFACTURER. 
No. VII.*—CONCLUSION, 

Aw analysis of the last paper on this subject brings one 
to the conclusion that two of the reasons for the British 
firms being undercut by the foreign firm—specification 
conditions and transportation—are in reality taxes on the 
materials, whilst the third—our estimating system—is a 
tax on wages. Certainly the specification conditions 
involve more wage money, and in that sense have a little 
to do with wages; but they primarily belong to the 
materials in the sense that they cause money to be spent 
for the ostensible reason of bettering or keeping to 
standard those materials. They do not tax wages, but 
cau. ¢wages to tax the materials. Consequently, we may 
argue that they should be spread over the cost of the 
materials in order to elicit a comparative value with the 
remaining item in the cost of work-—wages. Transporta- 
tion is also undoubtedly rightly a charge on the materials, 
since there is nothing tangible in the mere workmanship 
or the product of the wages of the bridgeyard to trans- 
port. Of course, the materials themselves are only the 
product of wages considered abstractly ; but as these are 
not bridgeyard wages they hardly count here. Whilst 
the wages spent shape and form and make of value the 
raw muterials, yet in our category and for the present 
purpose they are not transported—the railway covenants 
to carry so many tons. 


It is perhaps invidious to try and thus separate | 


materials and workmanship, yet in the sense meant it is 
strictly equitable. The estimating system has solely to 
do with wages. The materials have a set price, trans- 
portation is fixed, profits are not estimated costs; in 
short, the only one of the three reasons we are dealing 
with that interferes directly in an estimate with the items 
set dewn for wages and expenses is the system used in 
arriving at their value. 
Looking at the matter thus, then, we get the items :— 
1031 tons of materials 
£8 8s. 6d. per ton (cost 
of materials, transport, 
&e.). 


Specification condi- £ 8.4 
tions oy ele a 
Freightage and 
transportation ... 


ol 
oJ 


and 
- 1031 tons of materials at 
0, £3 19s, per ton (average cost 
lof wages and expenses). 
Working these out the figures are £1828 tax on £8686, 
or, say, 21 per cent., and £757 tax on £4071, or, say, 
19 per cent. 
In other words, if the engineers and designers and the 


900 0 


Estimating system 757 0 


railway and shipping concerns tax our industries to the | 


extent of 21 per cent., we are not far behind them by 
imposing an additional tax of 19 per cent. on ourselves. 

It is only in this way that we can be brought to 
realise what such loose systems cost us. For the 
purposes of illustration and comparison, an easy tender 
subject was chosen, detailed and analysed; and on such 
an easy subject it has been shown that, whilst prices did 
not differ to anything like the extraordinary extent they 
very often do, yet the difference was enough to 
demonstrate that the system adopted was in error some- 
where to the extent of 19 per cent. To what extent 
must this untraceable error be present in those cases 
where prices differ by 300 per cent.? In discussing 
subjects of this nature, it is never wise to select the 
extreme cases on which to build a case: extremity might 
easily be capable of a dozen differing explanations. We 
have here a typically ordinary incident of manufacturing 
life; it has been carefully shorn and pruned of every 
possible cause of difference due to matters outside the 
makers’ control ; the whole circumstances of the building 
up of the prices have been minutely traced throughout ; 
and we are left with an unaccountable residuum in the 
shape of a tax we voluntarily impose on ourselves shown 
to amount to 19 per cent. of the items on which it is 
placed. However much we may dislike it, considerations 
of this nature force us to the conclusion that we do not 
really know what weare about when we frame an estimate. 
But since it is of little avail to diagnose a disease if we are 
unable to suggest a remedy, let us inquire in what 
direction improvement is to be sought. 

Let us first of all understand why we prime cost. 
Some system or other is in greater or less vogue at every 
works making pretence at the name. Untold sums are 
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yearly expended in an endeavour to arrive at—what? 
The exact sum that has been spent on the whole, part, or 
parts of any particular job. For what? Information of 
the heads of departments and directors, to check expendi- 
ture, to prove or point economies, to facilitate stocktaking, 
to enable work in progress to figure on balance-sheets, 
and occasionally to help in the preparation of estimates. 
These are the ostensible reasons, arranged in the order of 
their usual actual importance. Not that this order is 
their designed importance, but it indicates fairly 
accurately the esteem in which each is practically held. 
May it be suggested that a much better purpose would 
be served if they took the following order. Assistaace 
in estimating, to check expenditure, to prove or point 
economies, to facilitate stocktaking, to prepare balance- 
sheets, and as information for interested officials. 

It has been stated elsewhere in these papers that the 
major portion of the prime costing done in this country is 
sheer bluff. It is certainly not generally understood— 
neither its virtues nor its drawbacks—and its limitations 
are a practically unknown quantity. 

The mistake that is continually made here is that we 
use prime costing oniy as a check to other processes, 
whereas it should be the process itself; that is to say, 
estimation cannot live without it, cannot even be true 
estimation without being based upon it. 

It is here that we have been slower than our neighbours. 
Quickly realising that guessing was most unsatisfactory, 
they have gradually reduced estimation to a science, 
founded on the certain basis of skilfully built up prime 
Short of clerical errors their estimates are seldom 
found wrong. Not only that, but instead of anxiety, 
irresolution and timidity when preparing them for 
larger amounts, they have substituted reasonable certainty 
and consequent quietude of mind. By studying their 
subject in a business light they have evolved methods of 
business which at once give them fair hope of realising 
expectant profits, and also the power to see that their 
workshops do not unduly or freakishly diminish those 
profits. That they actually possess these great advantages 
over us is proved by the tax on our wages and expenses, 
which in the instance we examined amounted to 19 per 
cent of their amount. Until we can, by comparison on 
the lines we followed, deducting all sums due to outside 
differences beyond our control which contribute towards 
raising our tender totals above theirs, ieave no questionable 
remainder behind, we shall be behind them in the 
completeness of our business methods, and the fact will 
continue a reproach to us. 

What must be done is to combine the prime-costing 
and the estimating departments—not, as is sometimes 
done, under the care of a superior clerk, but in the direct 
charge of the best engineer each firm possesses. In such 
a combined department, properly run, would lie the 
whole directing genius of the works. There would lie all 
money making and all money checking, and through 
having all the threads in his own hands, the particular 
engineer could scheme, control, and direct, to the very 
best money making advantage. 

We are sometimes told that in the drawing-office lies 
the key of the situation—that a conscientious staff can 
make or mar a firm. Granted. What also can a lazy 
shop foreman do—a negligent works manager—a dis- 
honest cashier? Are they not all keys? Can they also 
not only make but mar a business? There is another 
point: if these are the keys, where is the lock without 
which they are all useless? It is to be found in the 
estimating and costing department. 

Sweep away a lot of the present-day prejudices, forget 
your arguments about the virtues of one department 
knowing nothing of another: they are pretty and 
plausible, but they are helping with the rest in the loss of 
your trade. Institute instead a department under the 
immediate control of the best man you have got or can 
find. Let this department know everything it wants to 
about all the rest. Give its director a dominant 
position over the others—not necessarily to direct the 
others and to scheme their every-day programme, but to 
interfere when his costs or his good sense tell him that an 
alteration is necessary. He it is that has carefully 
constructed the estimates and obtained the work; work- 
ing on certain proved lines, he evolved, even when con- 
structing his prices, a mental picture of the work to be 
done and the way to do it. He carefully weighed every 
contingency. An engineer to his finger-tips, thoroughly 
acquainted with every phase of the work, up to every 
move of the shop life, alive to the capacity of every 
machine on the place, as commercial in his instincts as 
any bagman, who so fitted to direct the estimation, to 
control the costing ? 

How is it with us at present? What type of man 
directs the costing in theaverage of our works? Usually 
a clerk, bred and born in the office, expert with books 
and figures, be it readily granted—a good bookkeeper in 
every sense. What else? A man with no mechanical 
or engineering training, unable to unaidedly differentiate 
between a coupling and a clutch. Absolutely unable— 
except in a parrot sense—to say whether certain columns 
should cost 10s. or 20s. per ton for moulding. Obliged to 
take the word of any man from whom he gleans his in- 
formation. Possessing a glib vocabulary of technical 
terms with the haziest of notions of their real significance. 
A man with all the outer gloss and shine of the erudite 
mechanic, passing and posing to himself and others as an 
engineering costs expert. Put a drawing before him 
showing, say, a small railbearer or cross girder. Ask him 
what the shop costs of this will be. He will prefer not to 
commit himself; will offer to tell you the exact figures 
such and such railbearers or girders cost; but until you 
tell him that your drawing is precisely similar to some 
work previously done he cannot tell you what its cost 
would be. In a word, with all the appearance of an 


costs. 


| experienced engineer, he has no inner knowledge of what 


things’ should be, no personal assurance of what can or 
ought to be done, no genuine knowledge of work, but is 
dependent on the good offices of others for everything 
except the mere appearance of his books. 


How then can it be expected that those books show 
absolute costs? It is patent that they cannot. Under 
the present system of estimating, the foreman believes 
that he is losing ground on certain jobs—they are coming 
out heavier than he expected. What more easy than to 
so manipulate affairs that time shall be charged to another 
job more fortunately situated? No matter the costing 
system adopted, this thing is done, frequently done, and 
who is the wiser? The costs clerk. Sometimes he may 
know, oftener not; in any case he knows too well how 
much he has to depend on the foreman to gratuitously 
quarrel with him. The figures are put down as the latter 
wishes. Frequently, though, the foreman is not quite 
conscious how things are going, and his men or leading 
hands average the time to suit themselves and what they 
have been doing. Then the foreman is hauled over the 
coals, and most often in cases that have been wrongly 
costed without his discovering it. Still the figures go 
down, and the costs are merrily piled up. What practical 
man on the firm is not secretly ashamed of such a state 
of affairs, and girds at the money that is annually wasted 
on it? If costs are to be costs, they must be above 
suspicion, and the control of them must be placed in the 
hands of the man whom, from his seenlindl knowledge, 
the others of the staff will least like to contradict. 

There are to be found in all works young, clever, com. 
petent workmen, steady and industrious, who are anxious 
to geton. They are always at their post, and are the 
men on whom the foreman chiefly relies. Frequently 
they have attended science classes, or studied at home, 
and done their best to fit themselves for a better position, 
They are now stationary ; fit for more responsible posts, 
unable through lack of openings to advance themselves. 

Give these men a chance. Select the best scholars 
and writers amongst them, and appoint them as the first 
step in the new system of costs accounting. One such 
man, eager to get on, thoroughly understanding his 
work, will easily do double the duty of an office-bred 
clerk, and, in addition, can be entrusted with work that 
the clerk could not perform, Take them right outside 
the foreman’s jurisdiction; let them have no master but 
the engineer head. Then let them live in the shops. 
Entrust them with the duties of booking each man’s time 
in special time-books. They will work the exact hours 
of the men. Through their own knowledge of shop 
routine, and the inner workings of shop life, they will 
know to an hour how each man under their surveillance 
is going on. They cannot be bluffed by any dodge; they 
know the ropes only too well. The exact hours worked 
will be mercilessly chalked down, and it will soon be 
possible to construct exact tables and diagrams from the 
results of their information. Reflecting the methods 
and keenness of their chief, they will heartily second him 
in his endeavours—as the master, so the man, is most 
true—and constant supervision on his part will keep 
them up to their work, for if he is worth his salt and his 
job, it will be impossible for him to be imposed upon to 
any extent. 

It may be objected that such workmen would be too 
free with their fellows or too much under the foreman, 
and that presently things would again resume their 
uncertain state. Jt all depends on the man, and the 
supervision he gets from his chief. If you dare not trust 
any of your own men in such capacities, they are to be 
found in any neighbouring works. But well-chosen, 
properly-treated, and thoroughly-looked-after, men out of 
one’s own shops will be found the best, and do the best 
service, The right men, looked after by the right head, 
will do the right things. Day-work, piece-work, premium- 
time, would all be booked by these men, and then would 
ensue an opportunity of definitely arriving at that lost time 
so prevalent everywhere—charging time, and time lost, 
more often designedly than not, by the workman, in “ get- 
ting ready” for a job. There is often much more leakage 
here than can be saved by the whole piece-work of the 
shop, wholly unsuspected by the offices. Of course, it 
will never be possible to absolutely eradicate all chance 
of errors: it will never be possible to prevent the work- 
man absorbing some of his employer's time unwarrant- 
ably: we know we shall never attain or get perfection; 
but we are well-advised in trying to get, as near as human 
ingenuity can devise, to perfection. 

The staff of clerks of the department would duly book 
and dissect the matter sent in by these men, draw out 
the necessary data, and prepare sheets for the various 
departments under the guidance and direction of the engi- 
neer, assisted as necessary by his head clerk. The 
cashiers’ and accountants’ departments would be similarly 
supplied with the information necessary for them, pro- 
perly put in due form, so that they could carry on their 
duties. It would be the extraction of costs only that 
would fall to this new department, and they would supply 
these costs to the proper persons regularly. 

In the course of time the mass of certain information 
thus gained would be capable of being divided and sub- 
divided into different categories according to the general 
work of the firm. The ordinary run of constructional 
work can be apportioned into classes ; so much is so very 
similar that small difficulty is even now found in 
this. Each class or description of work would be minutely 
dissected and careful averages taken; so that the cost of 
every 100 rivets, of every 100 holes (punched, drilled, or 
rimered), of every foot of planing, of every piece of 
smithing, of every square foot of templating and marking 
off, of every hundredweight of assembling, and all the 
other various items in each class would be arrived at. 

The question of establishment charges would gradually 
assume a very definite shape under such a system. 
Labourers’ work, carefully watched and noted in the 
shops, foremen’s time, stores, power, &c., would be 
gradually but surely dissected and placed each to the 
credit of each particular category. By degrees varying 
percentages to accompany each type would be surely 
arrived at, and instead of seeing the job with little or no 
looking after required, have to carry the same taxing per- 
centage of expenses as the job which upsets and renders 





busy everybody, each particular type would carry its own 
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ascertained percentage, and work would be taken upon a 
sure basis. As experience grew, machinery improved, or 
men got more skilled, modifications would be introduced 
to keep pace with the progress. 

Suppose, then, that we have all this data now to hand. 
What is easier than to construct the ordinary estimate 
with absolute assurance as to costs, leaving the estima- 
tion of the market and the degree of obtainable profit as 
the only uncertain item? Or suppose that the job before 
one is of a new type or more complicated, or less so, than 
usual. The live engineer has to his hand so much 
definite information that he proceeds to divide this new 
job up, and places this part and the other part in the 
type to which it belongs; or he further divides it up, and 
measures its rivets, its planing, its holes, its dressing, its 
assembling, by the several standards he knows so well. 
Great judgment would be sometimes necessary—wide 
experience and skilful attention to details. These he 
possesses; and in cases of doubt or much difficulty, 
involving perhaps special dispositions, he sketches his 
plans for the benefit of the foremen, and criticism is 
welcomed. Then his mind must be made up and his 
prices apportioned. 

Allusions have been made in these papers to the man 
who controls the destinies of the constructional firm—the 
general manager, or the managing director, or whatever 
his title may be. He it is whose final edict will make or 
mar our estimate, and he is consequently brought under 
our discussion. It is a peculiar fact, 4nd one not very 
flattering to the engineer, that he is generally a man of 
purely commercial training. Of course, if he is also pro- 
prietor, one cannot take exception to that. But in the 
case where the proprietor delegates these duties, or where 
a public or private company is concerned, the matter is 
of great moment. Why have directors generally chosen the 
manager from the clerical rather than from the works staff? 
For various reasons, doubtless; perhaps the most tangible 
being that they knew him better than any of the members 
of the latter—he had more frequently been brought into 
contact with them. In any case, the question arises, Is 
this for the best ? 

As the man directly responsible for all operations, a 
great charge rests upon him. It is imperative that he be 
of athoroughly commercial spirit ; it is also imperative that 
he beathorough engineer. It ison account of the lack of the 
general combination of these two qualities perhaps that 
the former attribute has been chosen in preference to the 
latter. It is a reproach to the practical man that he cares 
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nothing for and will not study bookkeeping and accounts. 
He is apt to despise them; there is not sufficient interest 
pertaining to their pursuit to encourage him to follow 


them. Yet what business can be managed without 
books? The whole effect has been to throw the manage- 


ment of affairs into the hands of men who are laughed 
at, and in a sense despised by their commercial inferiors. 
The greater danger has been that houses managed on this 
plan have contrived to grow conservative, are unwieldy, 
satisfied with moderate aims, sleepy, and unenterprising, 
and have lost us our former supremacies. 

There is no man will make a better manager than our 
“engineer.” Once create such a post, and his ambition 


and foresight will quickly bring him the commercial | 


knowledge that he so lacks. There will be a direct incen- 
tive to the study of business methods, and a class of men 
would soon be in evidence who would do much to rehabi- 
litate our industries, the keenest and most able of whom 
would gravitate to the highest offices. 
to be found in other countries, and they must be found 
here before we shall be able to take advantage of every 
point in our favour. 

A moderate sized establishment is undoubtedly better 
with one head, and he should be of the type indicated. 
Able to appreciate the engineering difficulties of any situa- 
tion to a nicety, to form his own opinions on all points, 
to take intelligent counsel with his staff, dependent on 
them for nothing but the seconding of his own efforts, 
and at the same time broad enough to be able to grasp 
the commercial standpoint thoroughly, versed in 
markets, knowing his buyers, alive to every turn and 
move—such a man will at once command the respect of 
his subordinates, their best labours and efforts, and place 
his firm in the forefront of progress. The commercial 
man has for his creed “ dividends,” and everything is 
subordinated to them. A more thoroughly practical man 
would have it “ dividends present and future.” 








A NEW MOTOR CAR ENGINE. 

In our last issue we briefly described the new four-cylinder 
motor carengine designed by Mr. J.S. Critchley, M.I.M.E., and 
constructed by Crossley Bros., of Manchester. To-day we give 
further particulars, photographs, and drawings. Referring to 
the latter above, and to the engraving, Fig. 1, it will te seen 
that the cylinders are cast with water jackets of such a length 
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that the piston rings at the extreme limit of the down stroke 
do not pass beyond the cooled area. The valves and combus- 
tion chamber are also thoroughly jacketed. Efficient jacket- 
ing is animportant feature of this motor, and experience has 
proved that a good body of water adds considerably to the 
efficiency and life of all internal-combustion engines. 

The base chamber B is of aluminium, cast in halves, witha 
vertical division plate C in the centre. The chamber is bored to 
receive registers D for the cylinders, which are slotted to allow 
the connecting-rods to pass. The width of the slot is gauged 
toallow for the passage of sufficient lubrication to the pistons F. 

| Arms G are cast solid with the upper half of the chamber, and 
| by them the motor is carried and secured to the side members 
of the frames. Separate chambers H for the cam shafts J are 
cast at each side, and for them separate covers are provided. 
| The lower half of the chamber is fitted with inspection doors 
K, and bosses are cast on for the fitting of oil drain cocks K’, 
and oil level gauges K°. 

The valves are arranged on opposite sides, the valve push 
rods and valves working in long guides. The inlet and 
exhaust ports are fitted with registers L to ensure a perfect 
coupling in connection with the inlet and exhaust pipes. 
The valve covers are secured by two studs to each, the 
jot being metal to metal. The induction valve covers 
are bored and tapped to secure the fittings for the low-tension 
ignition make and break, and the exhaust valve covers are 
prepared to receive high-tension ignition plugs if employed. 
The high-tension plugs can also be fitted at the induction side. 
The head of the combustion chamber is provided with a test 
cock M, which can also be employed for the introduction of 
paraffin into the cylinders in order to clean the rings. The 
construction of the piston rings has already been described. 
In the section five rings are shown, although in actual practice 
four suffice. The connecting-rods are of mild steel, bushed 
with bronze at their upper ends, the piston pins being of 
nickel steel. The piston pins are secured to the pistons by 
set pins securely locked. 

The crank shaft is of nickel steel, and has ample bearing 
surface, the main journals being 43in. long. The fly-wheel is 
fitted on to a register N turned solid with the crank, and 
secured by perfectly fitting bolts. The fly-wheel must there- 
fore be dead true with the shaft. The induction valves are 
| nickel steel, and the exhaust valves a special bronze alloy, 

which, it is claimed, will not scale, and is harder than steel. 
The cams and rollers have large wearing surfaces, and are also 
of nickel steel. 

Lubrication is of the utmost importance in high-speed 
internal combustion motors, and in this engine it has received 
special attention, so that all parts shall receive the proper 
amount. The supply is fed into oil wells at the underside of 
the crank shaft bearings, to which rings are fitted for carrying 
the oil to the shaft. These oil wells can only fill to the level 
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of the overflow, which takes the oil into the base chamber. 
The rotation of the crank then causes sufticient splash to 
lubricate the piston. It will be noticed that the crank 
chamber is fitted with oil catchers, which serve to lead oil to 
the cam shaft chambers, which also can only fill to the over- 
flow level, surplus oil then flowing back into the base. The 
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a carburetter for a petrol motor is called upon to perform. 
The great variation required in the speed of the modern 
petrol engine, and also the constant variation of load, makes 
the construction of a carburetter a much more difticult matter 
than if the motor was required to run at constant speed and 
load. Under the last-named conditions it is only necessary 
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under these conditions. It is very seldom that the driver 
allows the engine to cut-out. On inclines the second eon. 
dition is invariably the rule. Having in view these two condi- 
tions, it is clear that the carburetter has ever varying and 
peculiar work to comply with. The carburetter should, Mr. 
Critchley claims, act simultaneously with the requirements of 














oil, working its way out of the chamber through the main 
bearings, is arrested by oil catchers, and is carried clear of the 
fly-wheel by means of a pipe. 

The cam shafts are driven by helical spur gears, and the 
magneto and centrifugal water pump by similar means. 
These gears are all enclosed in a gear case. The pump, which is 
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itrifugal type, runs at one a-half times the speed of 
crank shaft. It is placed in an accessible position, and 
fitted with a very long stufting-box. The pump spindle also 
carries the driving pulley for the cooling fan. 
The carburetter employed is entirely novel, and is shown 
ections in Fig. 6, which gives a longitudinal section and 
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Fiz. 5—-CARBURETTER AND CYLINDER CF CROSSLEY CAR 
to once adjust the air and petrol supplies, but when speed and 
load are ever varying, the carburetter must still maintain the 
correct proportion of air and petrol. Air velocity plays a very 
important part in the carburation, and thorough carburation 
cannot be effected without a certain air velocity. A fallacy 
exists that richer mixtures are required for slow speeds. This 
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at all speeds the proportion of air and petrol mut 
be the same—the quality of the mixture must be constant at 
every speed—the only variation being that at slow specd 
with the throttle valve partially closed the quantity must be 
less. 

A motor engine runs at less than cut-off speed, under two 


is not so ; 














the engine, and must not be regulated by any results brought 
about by the engine’s own increase or decrease of speed. In 
other words, the carburetter must be the first to act, and 
therefore, a carburetter which is regulated by the suction, 
and the suction only carries out the correct principle. 

There are two methods by which the air and petrol may lx 
kept in proper proportion. First, by providing some means 
for cutting off both the air and petrol in direct proportion ; 
and, secondly, by cutting off the air only, and leaving the 
reduced suction to regulate the petrol supply. 

The first named is somewhat difficult to effect, as the petrol 
jet is too small to alter effectually in size for the great  varia- 
tion of speed requirements. The second method is certainly 
the most feasible and effectual, as the quantity of air being 
so much greater than the petrol, very accurate adjustments 
can be provided for. When the motor is pulling hard it will 
be found that the amount or degree of vacuum in the suction 
pipe is just as great as when running at full speed, and the 
motor at this period requires its full volume per stroke. 
Now, uny carburetter which is regulated by means of ex- 
traneous power, such as an increase or decrease of pressure, 
due to slower running, cannot, in this case, give the carbu- 
retter full supply. 

In the ‘* Xenia’? carburetter an entirely new method is 
employed for regulating the air supply. 

The petrol supply is of the usual float feedtype. A, Fig. 5, i 














Fig. 8-END VIEW OF ENGINE 


the float chamber, A! the jet, A° an orifice giving the fixed air 
supply, and A* the mixing chamber. B is the uptake to the 
suction pipe. The mixing chamber A*, and uptake B, are 
water jacketed, a portion of the circulating water being 
conducted around them, C! being the inlet and C the outlet. 
The regulator is attached to the body of the jacketed part by 
means of studs, and herein is the novelty of the device. D 
are chambers, four in number, which contain mercury, sur- 
roundinga central tube D?, which at its base has four open- 
ings or slots D*, through which the mercury in any of the outer 
chambers D can pass. The bottom of the tube D? is fitted 
with: a wooden plug D'‘, having a central hole D* for the 
purpose of reducing the quantity of mercury. In the inner 


| tube D? a wooden float D® is placed and connected by a light 


spindle E to a piston valve E!. Ports F are made in the cap 


| F!, through which air can pass to the mixing chamber A’*. 


Above the level of the mercury in the tube D* a passage D! is 


| made, so that by a coupling pipe the chamber D?is coupled 


Fig. 7—FRAME AND ENGINE OF CROSSLEY CAR 


ect 


Fig 
i * 


nonline AB, The general views are also g’ven 

g The novelty of the design consists in the method 
of and apparatus for regulating the air supply. Before going 
fully into details it is perhaps as wellto consider the function 


conditions :—First, when by the action of the driver the throttle 
valve is closed ; and, secondly, when the motor, by reason of the 
load put upon it, is pulling hard, and cannot attain its maxi- | 
mum or cut-off speed. Most modern motor engines work 


to an opening D! communicating with the passage A? of the 
fixed air supply at a point exactly opposite, and on a level 
with, the petrol jet Al. G1isahollow cut-off valve or throttle, 
operated either by hand by the motor governor, or by both 
by means of a spindle G, whereby the quantity of the mixture 
is varied. It will be noticed that this throttle valve is hollow, 
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and so arranged that the tw) currents meet in the mixing 
chamber A*. When the throttle valve G is pushed right 
through the mixing chamber,the mixture is entirely shut 
off. 

The regulator works in the following manner :-—When 
running dead . slow, sav at 100 revolutions per minute, the 
throttle is almost closed, and the valve E! covers the ports F, 
the fixed air supply through the orifice A® giving the requisite 
amount of mixture to run the motor. As the valve G 
opened, a greater vacuum or depression is created in the 
orifice or passage A*, which is instantly communicated to the 
mercury chamber D?. The mercury therein at once rises by 
reason of the partial vacuum, and falls in the outer chambers 
D. The rising mercury carries with it the float D® and 
valve E!, thereby admitting the exact quantity of air required. 
With full load on the motor, the vacuum or depression is 
such that the full amount of air passes through the ports F. 
It will be obvious that when the throttle valve is wide open 
the full quantity of air must be admitted, and that as the 
speed is decreased by closing the throttle, and the vacuum 
in the passage A? reduced, the air valve closes with absolute 
precision, thus giving the same quality of mixture at every 
speed, The slightest alteration in the opening of the throttle 
valve is instantly responded to by the opening or closing of the 
air valve—in fact, the air regulator is just as sensitive as the 
barometer, 

In order to prevent agitation of the mercury a slight 
quantity of glycerine is put into the float chamber D? and 
balls D8 are placed in each of the outer chambers D, which 
float on the mercury. The carburetter is fitted with stop cock 
H, filter, and other necessary accessories, the details of which 
are obvious. » By this carburetter it is claimed that absolute 
uniformity in the quality of the mixture is obtained, and 
economy in petrol, especially at slow speeds. 

In addition to this carburetter the motor is fitted witha 
rotary cut-off valve, whereby the mixture from the carburetter 
can be cut off at any part of the stroke. A section of this valve 
is shown in Fig. 4, p. 153. The valve A is rotated by spiral 
gear wheels B and B! from the induction cam shaft at the 
same speed as the crank shaft, and by a spindle C. 

The spindle .C is fitted with a collar D, by which, while 
rotating, it can, with the valve A, and by the action of. the 
governor or hand lever, be raised or lowered. The valve 
casing E is provided with two ports E! and E*, one port 
serving the two outer cylinders, one port the two 
mner ones, as the crank -pins- of each of these pair are 
opposite one another. The ports or passages of the rotating 
valve and casing are set out at an angle, so that the passage 


to each evlinder is always open in advance of the main valve 
Under full load the rotary valve closes the passage after the 
closing of the main valve, but if caused to drop by the action 
of the governor, the passage is closed earlier, and at any part 
of the piston stroke of any cylinder. 

The accessibility of all nuts has been most carefully studied. 
As an illustration, attention is drawn to the nuts securing the 
main bearings of the crank shaft. Long bosses are cast on 
the base and long bolts fitted which make the nuts perfectly 
easy to get at. The bolts for the centre bearing are brought 
right through the bottom cover; usually these bolts are placed 
inside. The exhaust pipe 1s another example. In many 
motor engines these nuts are between the pipe and the cylinder. 
In this motor they are brought through the pipe to the out- 
side. All nuts are castellated and fitted with split pins, and 
studs are made with square shoulders. 








THE DENABY MAIN CASE. 


Tue hearing of this case, which was commenced in the 
High Court before Mr. Justice Lawrence and a special jury 
on January 27th, was concluded on February 8th. The action 
was brought by the Denaby. and Cadeby Main Collieries, 
Limited, against the Yorkshire Miners’ Association and others 
to recover damages roughly estimated at £150,000, caused by 
a strike for which the defendants were said to be responsible. 

The following is a summary: of the facts of the case as 
stated by counsel on the part of-the plaintiffs. The Denaby 
and Cadeby Main Collieries are two large pits near Doncaster, 
from which the annual output of coal is about 1,200,000 tons, 
the number of men employed there being between 4000 and 
5000. The men employed at the pits are required to enterinto a 
contract with their employers, by which they undertake to 
serve upon the terms and conditions in the printed by-laws 
and régulations of the companies. The first of such by-laws 
provides that :—‘‘ Every person employei in and about this 
colliery shall give fourteen days’ notice in writing to 
the company before leaving his employment, and shall receive 
the same notice from the manager before discharge.’’ 

Payment is to a large extent by piecework, and the rate of 
pay is set out im a fixed price list. The last price list for the 
Denaby Pit was settled in 1890, and that for the Cadeby Pit 
in 1896. Since these dates, however, owing to a rise in the 
price of coal, the wages have constantly increased, and in 
1902 the men were receiving 60 per cent. over and above the 
prices named in the lists. A Conciliation Board, presided 


over by Lord James of Hereford, had been established to 
settle disputes with respect to wages, and in June, 1902, an 
award had been made by this tribunal decreeing that there 
should be a 10 per cent. reduction in wages. This award 
was not to come into force until July 2nd, 1902. The 
plaintiff companies had built about 1400 houses in the 
neighbourhood of the Denaby Pit for the use of men 
working in the mine. 

The Yorkshire Miners’ Association is a registered trade 
union having a large number of branches. The supreme 
government of the Association is carried on by a council, 
which consists of a president, general secretary, financial 
secretary and agent, a treasurer, and one experienced 
member, duly elected as delegate by and from each of the 
financial branches of the Association. Each delegate, there- 
fore, occupies a dual position, being a member of the local 
branch and also of the council having the supreme government. 
The Association has a Denaby branch and a Cadeby branch, 
two of the defendants, John Nolan and Henry Humphries, 
being the delegates of these branches. 

Rule 37 of the Association provides that ‘all local branches 
shall be conducted by a committee of not less than five or 
more than nine financial members—president, secretary, and 
treasurer included—whose duty it shall be to attend all 
meetings, whether regular or special, and at all times to 
transact the business of the branch as directed by the rules 
and minutes of the General Council.’’ Rule 64 provides 
that ‘‘ if any branch, member, or members have grievances 
affecting their wages, mode or manner of working, or the 
hours of labour, and if the employers refuse to remedy those 
grievances, and after all proper and peaceful means have been 
tried to effect a settlement by deputations from members 
with the advice and assistance of the Council, and such 
members shall be permitted to cease work by the sanction of 
the Association in accordance with the rules, &c., then such 
members shall receive strike pay.’’ 

With reference to this rule it was pointed out that the 


| masters complained that strike pay had been paid to men 


who were out, but not in accordance with the rule ; that is to 
say, the men had not exhausted the means of peaceful 
sottlement before they actually struck work. Rule 72 pro- 
vides, in effect, that no strike shall take place until there 
has been a ballot of the men as to whether they shall strike 
or not, it being made essential under the rules that there 
shall be a majority of two-thirds of the voters in favour of the 
strike. In the year 1901, a question arose between the 
masters and the men as to the removal of bag dirt. The 
agreed price for getting coal, which, of course, involves a 
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number of operations, was 1s. 44d. per ton, including the 
removal of bag dirt. The men had complained that this sum 
Was insufficient to cover the removal of bag dirt in places 
where that formation was very thick. In September, 1901, 
however, a ballot was taken upon this question, as a result of 
which the men declared against going out on strike for this 
cause. 

Coming to the events at the time of the strike, which took 
place on June 29th, 1902, Counsel stated that about that time 
the Union officials at Denaby and Cadeby desired to have a 
strike with regard to the 10 per cent. reduction, but knew 
that the men would not go out on the bag dirt issue. They 
therefore decided to summon a meeting. On Saturday, 
June 28th, a bellman went round the villages of Denaby, 
summoning a meeting for the following day. At the meeting 
there were present and spoke Mr. Croft, the president 
of the Denaby branch; Nolan, the Denaby delegate ; and 
Humphries, the Cadeby delegate. Neither of these men had 
eutered any appearance in the present action. The speeches 
were reported in the local papers, the effect of which Counsel 
stated was that the men should strike, and that if they did so 
the Federation would back them up. The following resolution 
was passed :—‘‘ That this meeting is of opinion that the time 
has now arrived when some steps should be taken with 
reference to the reduction of men’s wages for bag dirt and fines 
for different things at Denaby and Cadeby Collieries, and that 
having tried to come to some amicable understanding and 
failed, the only thing that is left for us is to stop the wheels 
at both collieries.’’ This resolution was passed on the morn- 
ing of Sunday, and steps were taken by the local officials of the 
Union to make it known among the men that the wheels were 
to be stopped that night. In the result the men, with very 
few exceptions, refused to go to work on the morning of 
Monday, June 30th, on which day pickets were established to 
prevent any one going back to work. In so doing they broke 
their contracts of employment, as they had not given 
fourteen days’ notice. 

On Monday a mass meeting of the men at Mexborough 
passed the following resolution :—*‘ That seeing that Mr. 
Chambers will neither return the money deducted from the 
stallmen’s wages, nor will he undertake to discontinue the 
practice, this meeting confirms the previous resolution of 
June 29th to let the pits lie idle.’ In the result work was 
stopped, and was not resumed until January, 1903. On 
July 7th a further resolution was passed, at a meeting 
addressed by Mr. Croft, to the effect that the Council of the 
Federation should be requested to grant strike pay to the 
men who were ‘‘ playing ’’ at Denaby and Cadeby. The Council 
of the Federation sitting at Barnsley realised that a mistake 
in tactics had been made. As they were anxious—according 
to the plaintiffs’ story—to continue the strike on proper 
lines, they decided that the right course for the men to adopt 
would be for them to resume work, and then take a ballot on 
the question whether they should give a fourteen days’ 
notice to cease work. Accordingly, Messrs. Wadsworth and 
Walsh were instructed to accompany Messrs. Nolan and 
Humphries to a meeting of the Denaby and Cadeby men, 
and communicate the views of the Council. At that meeting 
Walsh pointed out to the men the consequences which might 
result if they did not put the strike into proper form in the 
manner suggested. They were reminded of the Taff Vale 
Railway case. The following resolution was passed :—‘‘ That 
this meeting of the Denaby and Cadeby workmen agrees to 
resume work at the earliest convenience, and that the men 
be balloted as to whether they are prepared to serve fourteen 
days’ notice to terminate their contract of service.’’ A 
ballot was taken, as a result of which the men decided to 
go back to work. On July 17th the men went to the collieries 
to offer themselves for work. The local officials were there with 
forms of notice for the men to sign. The men objected to 
going to work on the ostensible ground that new terms had 
been inserted in the contract of service. As a matter of fact, 
however, the contract was identical with that which had 
previously been signed, the only difference being that certain 
timbering rules, which had previously been pasted on the 
contract, had now been inserted in their proper place. 
This, it was-contended, was put forward as an excuse for the 
men not re-entering their employment, so that their action 
in remaining out on strike might become legal within the 
rules of the Association. 

In a letter from Mr. Pickard to Mr. Smith on July 21st 
Mr. Pickard said :—‘‘ I am of opinion that, whilst you are not 
entitled to pay from the time you presented yourselves for 
work, I think from the time you presented yourselves for 
work and they refused to allow you to do so, according to 
Mr. Chambers’ first telegram from that date, you will come 
within our rule.’’ Finally, on July 24th, the Council 
resolved—*‘ That the financial members of Denaby and Cadeby 
Main Collieries be paid strike pay from the first day when 
they presented themselves for work, and Mr. Chambers 
would not allow them to resume work unless they signed a 
new contract.”’ 

Pay having been granted in accordance with this resolu- 
tion, an action was brought by a member of the Union, in 
which a declaration was obtained that the payments were 
illegal. 

In August it was found that the airways and tunnels in the 
pits were gradually closing owing to the want of shoring up, 
and, as the plaintiffs alleged, violent measures were taken to 
hinder the few men who had remained in the employ of the 
colliery compaity to do this work. In the result, by 
August 19th all the men were got out. In November the 
company thought it necessary to tell those of the men who 
were their tenants that if they did not resume work they 
would have to leave their houses. 

In November, 1902, fire broke out in one of the pits, and a 
few men volunteered to go back and take part in the work of 
extinguishing it, but their conduct did not meet with approval 
either on the part of the local officials or the defendant 
council. About this time judgment was delivered in an 
action where the plaintiff, one Howden, a member of the 
Yorkshire Miners’ Gcderstion, sought to restrain the Federa- 
tion from using its funds for granting illegal strike pay. 

After it had been declared in Howden’s case that the strike 
pay was illegal it was discontinued, and the strike finally came 
to an end in January, 1903. Thusat the end of six months the 
men were back on exactly the same terms as they received 
before they went out, except that, of course, they got 10 per 
cent. reduction under Lord James’ award. It was alleged 
that the defendants were responsible because they procured 
the men to break their contracts: responsible because after 
the meu broke the contracts they deliberately adopted and 
ratified their action in that matter ; responsible because they 
knowingly and intentionally paid strike pay to the men who 
were not entitled to receive it, and because from the com- 
mencemoent of the strike, and throughout its course, they did, 
whenever cccasion required, not hesitate to use illegal means 





to make this strike an effective strike for the purpose, as they 
thought of humbling and bringing to their knees these 
employers, so that they might accept such conditions as they, 
the officials of the Union, should indicate. The claim for 
damages amounted to nearly £150,000. It was attributed in 
the main to the enormous loss of business which followed upon 
the shutting down of the collieries, and to the cost of getting 
the mine into working order. 

A large body of evidence was called on either side. 

At the conclusion of the plaintiffs’ case the following 
questions were submitted by counsel for the considera- 
tion of the jury :—(1) Did Nolan and Humphries procure 
the men to break their contracts on June 29th, 1902, 
without giving notice? (2) If the answer is in the affirma- 
tive, then were Nolan and Humphries, or either of them, in 
so doing purporting to act as agents of the Association and 
for its benefit? (8) Did the members of the committees of 
the Denaby and Cadeby branches unlawfully and maliciously 
procure the men to break their contracts by going out on 
strike? (4) Ifso, were the members of the committees in so 
doing purporting to act as agents ofthe Association ? (5) 
Did the defendant association, by its Executive Council, or 
by its officials, ratify the acts of Nolan and Humphries or 
the members of the committees in so procuring the men to 
break their contracts? (6) Did the defendant association, 
by its officials or members of the committees of the Denaby 
and Cadeby branches, maintain, or assist in maintaining, 
the strike by unlawful means; that was to say—(a) by 
molesting or intimidating the men who were working for 
the plaintiff company, with the yiew of inciting them to 
cease work ; (b) by inducing and attempting to induce men 
who were willing to enter into contracts with the plaintiff 
company to refrain. from doing so; (c) by the granting cf 
strike pay against the rules of the Association? (7) Did the 
defendants Wadsworth, Parrott, Frith, and Hall, or any of 
them, assist in maintaining the strike by unlawful means ; 
that was to say, by any of the means set out in Question 6? 
(8) Did the defendants, or any of them, unlawfully and 
maliciously conspire together with workmen formerly in the 
plaintiff company’s employ to molest and injure the plaintiff 
company in carrying on of its business, and was the plaintiff 
company so maliciously molested and injured? (9) Did the 
defendants, or any of them, conspire with each other, or with 
the workmen in the plaintiff company’s employ, to do any 
and which of the matters mentioned in Question 6? No 
question was asked as to damages, as it was understood, and 
it was admitted, that there would be some damage. 

Mr. Rufus Isaacs then submitted that there was no evidence 
to go to the jury upon any of the questions. With regard to 
(2) it was clear that the Association had had nothing to do 
with the meeting of June 29th. With regard to the question 
whether the men had been unlawfully and maliciously per- 
suaded to break their contracts, this was a question of law 
for the Court to determine, and it ought not to be left to the 
jury. With regard to Question 5, it was to be observed that 
it was not actionable to persuade_a’man not to enter into 
contract. It was quite lawful for men to agree together to 
do that which they were entitled to do¥eparately. As to the 
charge of conspiracy, no evidence had been given in support 
of it. * 

Mr. Justice Lawrance, in the course of his summing up, 
said that the jury would have to consider whether the strike, 
which had been fraught with such disaster, had been com- 
menced for a valid reason. One of the questions to which 
much time had been devoted was whether the bag dirt dis- 
pute was the real cause of the strike. It appeared that in 
February, 1901, there had been a dispute and a case in the 
County-court as to whether the sum of 1s. 44d. included the 
removal of bag dirt. That case was decided in favour of the 
masters, and the men being dissatisfied, the question was 
sent to a joint committee of masters and men; and the 
effect of the agreement drawn up by that committee was that 
$d. out of 1s. 43d. should be regarded as payment for the 
removal of bag dirt. Some of the men, however, did not like 
the agreement, because the bag dirt proved too hard and 
thick in some places. They then went to the County-court 
a second time, when judgment was again given in favour of 
the employers. The question then was: Was this bag dirt 
question the real cause of the strike which was begun in 
accordance with the resolution passed on June 29th, 1902? 
It was said by the plaintiffs that the real question was the 
reduction of 10 per cent. in wages which had been made. 
No one could doubt—no lawyer—that when the men struck 
they broke their contracts. Immediately this was found out 
the Association refused to pay strike pay, and the masters 
took proceedings against the men before the magistrates, 
and the men admitted that they were in the wrong by going 
back to work or attempting to go back to work on the 17th. 
With regard to their going back on that day, it was to be 
observed that, inasmuch as they were coming out again in 
fourteen days, it did not really matter what terms were 
inserted in the contract. It was clear that Mr. Pickard then 
knew that there was no difference between the old contract 
and the new contracts, and this led one to inquire what 
necessity there was to have told the men that a new term 
had been imported. 

Was this a bond fide strike by the men ratified and con- 
firmed by the Council of the Association ? Hirst and Smith, 
the secretaries of the Cadeby and Denaby branches, were in 
constant communication with the officials of the Union. 

His Lordship here referred to a number of letters, and con- 
tinued.| What the plaintifis now say-of the defendants is 
that they were not only actually guilty of persuading men 
to break their contracts, but were conspiring together to do 
it. It was not necessary to read all the speeches made by the 
officials, but it was singular that Croft, who had considerable 
knowledge of all these transactions, has’ not been called as a 
witness for the defendants... There was:no evidence of any 
ballot having been taken on the morning of the strike, but the 
effect of the resolution was that the “ymen-did, in fact, go on 
strike without any proper resolution. - In considering whether 
the bag dirt question was a sufficient justification for the 
strike, the jury would remember that it has been settled by 
arbitration, and that where honest men agree that someone 
shall decide « question for them -they are bound by the 
decision. It would be also for the jury to say how far a man 
taking the chair at a meeting would be justified in sitting by 
and hearing members addressing the meeting, and how far he 
was responsible for what was said. Withregard to the injuries 
done to the men who desired to continue their work, it was 
clear that some injury had been done. With regard to the 
law applicable to the case, his Lordship pointed out that 
any person who intentionally interferes with the legal right of 
another in such a way as to induce a breach of contract 
commits a legal wrong, unless he has a sufficient excuse. The 
question of excuse in this case would be for the jury. . They 
would also have to consider whether the defendants had been 





guilty of aconspiracy that had been defined to be agreeing to 
do an illegal act by legal means or a legal act by illegal 
means. For a conspiracy to be actionable damage ‘imust be 
proved. 

Further, a man who does a lawful act for the benefit of his 
employer in an unlawful manner makes his employer liable 
His Lordship then left the questions above set out to the jury 
for their consideration. In conclusion, he said that he wished 
to express regret that there was apparently no member or ficial 
of the Miners’ Association who was strong enough or bold enough 
to come forward and advise the men to take a course which 
was known to be unpopular. In this case the officials seemed 
to have worked upon the passions of the men. Rough the 
men might be, but he believed that, like other Kuglishmen, 
they were all open to reason, and accessible to any just 
appeal. : 

The jury, after an absence of about an hour, answered |] 
the questions in a simple affirmative, except that in answer 
to the question :—‘* Did the defendants Wadsworth, Parrott, 
and Hall, or any and which of them, maintain or assist jy, 
maintaining the strike by unlawful means ?”’ they said Not 
personally, but as servants of the Association.”’ 

Judgment was but formally entered on Tuesday. 
question of damages remains to be considered. \ 


The 


THE JAPANESE AND RUSSIAN FLEETS.* 


Ir is accepted almost as an axiom in this country that 
the Japanese fleet is so far the superior of the Russian 
that naval victory must go to the “England of the 
Pacific.” Although the superiority is less than is general], 
supposed, this, unless Russia produces some unexpected 
Nelson, may be taken as the probable course of events. 
The result depends on two things—the material and the 
personnel. It is with the first that we here propose 
to deal. 

The main battle power of the Japanese is concentrated 
in their six relatively homogeneous battleships Mikasa, 
Asahi, Hatsuse, Shikishima, Fuji, and Yashima. The 
differ in some constructional details, but in essentials 
they are sisters—that is to say, all carry the same guns, 
those of thé Mikasa being identical with the Yashimas 
the powerful Elswick 12in. and the 40-calibre Gin, 
from the same factory. The Mikasa carries her 6in, 
in the now fashionable continuous battery, in which we, 
in view of the greater target it makes for the big gun, are 
very. qualified believers. It has been brought about, we 
fancy, by the habit of placing too much relative value on 
the power of the 6in. gun, and not enough on the big 
gun. Against the latter the casemate system, with 
“holes in between,” is a better defence than the solid 
wall, and the big gun is going to be the predominant 
factor in naval war to-day. The Fuji and Yashima stand 
by all naval expectation to lose very quickly most of their 
secondary guns, which are unprotected. But they will be 
no easier to sink than the later vessels, and all the six 
are handy ships of good speed; engines and boilers in 
prime condition—capable, in fine, of manceuvring together 
at high speed. All are well supplied with submerged 
tubes, and though they do not carry over much coal, they 
are amply supplied for the circumstances of the case. 
The first four have Belleville, the other two cylindrical 
boilers. The Asahi was till recently an excessive 
coal eater, but of late this has been overcome, and the 
latest reports speak of her as economical. The Mikasa 
has always been an economical steamer, and from the 
engineering point of view may be reckoned the best of 
six good steamers. 

On the defect side the Shikishima and Asahi may both 
be accounted weak in the bottom. The first was 
injured by her crew turning the barbette guns when she 
was in dry dock at Portsmouth—an inexplicably foolish 
act. Since then, too, she grounded badly in a typhoon in 
Japan. The Asahi was run aground while leaving Ports- 
mouth Harbour. Her excellent construction alone saved 
her from very serious injury, for she grounded in such a 
way as to receive the maximum of strain. However, these 
weak places are only likely to be found out in the event 
of something unexpected happening. They do not 
detract from the fact that the Japanese battleships can 
steam within a knot or so of their trial speeds on 
occasion. 

The six armoured cruisers of which the Asama is the 
prototype are too well known to our readers to require 
much comment. They are the Iwate, Idzumo, Asama, 
Tokiwa, Yakumo, and Azuma. The last two are inferior 
to the four British-built ships in gun-power, also in 
disposition of the artillery, but both are excellent 
steamers, which is the important point where cruisers 
are concerned. The Azuma has the best boilers, but the 
most economical results have been obtained out of the 
British-built Idzumo—which has made one or two records 
for coal economy. She is said to hold the world’s record 
for sea service economy of fuel. All except the Asama 
and Tokiwa have Belleville boilers; these two have 
cylindrical boilers; and those of the Asama are said to be 
nearing the replacement stage. The Japanese can 
knock 20 knots out of any of these ships. 

The lesser vessels do not demand attention. None of 
the smaller cruisers will seriously affect a fleet action, 
and only the Elswick-built Takasago is at present able to 
reach approximately near to her original speed. The 
American-built Kasaji and Chitose have never given abso- 
lute satisfaction, and the Elswick-built Yoshino is getting old 
and wornoutnow. The Matsushimas and older vessels are 
now obsolete, though the re-boilered ships steam very 
well. A passing reference may be made to the Chiyoda, 
as she was the first ship in any navy to be fitted 
with water-tube boilers. She carries Bellevilles of the 
earliest type. She proved very fast at Yalu, but that was 
many years ago. 

Let us now glance at the Russian Heet. To begin with, 
it is a veritable olla podrida of types, lacking homo- 
geneity. It has one excellent ship, the ironclad Tsare- 

* Since this article was written events which have altered the whole 
balance of power between the two fleets have occ wred with surprising 
suddenness, 
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vitch!. So far as design goes there is not a ship in either 
navy equal to her. _All the original genius of M. Lagane, 
who designed her, is in her—her protection, gun dispositions, 
and speed are alike excellent. She is fast and extremely 
economical of coal, and more than any ship in existence 
designed to stand modern shell fire without too much 
injury to her gun fire. | But she is an isolated vessel. 

Next in importance is the Retvizan}, carrying the same 
armament—four 12in., twelve 6in., twenty 8in.—but of 
American instead of French design. She is, all through, 
a weak edition of the Mikasa, smaller and so inferior. 
She is apparently in need of docking, for her speed has 
declined sensibly of late. The Peresviet and Pobieda are 
different again. They have only 10in. for their big guns, 
and but eleven 6in. as secondary armament. They are 
good in speed, their design is excellent and exhibits much 
seacraft, but they are altogether weaker than the 
Japanese battleships. Their armour is relatively thin. 
They ought to be able to outsteam any Japanese, but the 
state of their bottoms is probably against their doing so. 

The three Poltavas are now old ships. They have the 
Retvizan armament, except for the 3in. guns, disposed as 
follows :—The 12in. in turrets, on which the armour is 
none too well applied, the 6in. much as in the French 
Brennus, eight coupled in turrets on the upper deck, the 
other four in an armoured battery below. There is only 
jin. steel protection in these guns, and the ships are 
« soft-enders.” For the Poltava} and Petropavlovsk the 
machinery is the best that Humphrys and Tennant and 
Hawthorn Leslie ever produced ; the Sevastopol was 
Russia's first effort at engine building, and the first effort 
was not brilliantly successful. But all three need dock- 
ing, and the boilers of the Poltava are said to have 
suffered a good deal from neglect. These three ships 
have Seotch boilers; the Tsarevitch, Peresviet, and 
Pobieda, Belleville ; the Retvizan, Niclausse. 

Russia has but two armoured cruisers, the Gromoboi 
and the Bayan. Both these are reported to be in excel- 
lent condition, the Bayan having but lately arrived, the 
Gromoboi having recently been docked at Vladivostok. 
They carry respectively four 8in. and sixteen 6in., and 
two Sin. and eight 6in. guns. The Bayan is fast, but a 
bad sea-boat ; the Gromoboi is a good sea-boat, able to do 
18} to 19 knots fairly easily, but with a badly-designed 
ammunition supply. She is a Rossia with her guns in 
casemates; the Bayan we have fully dealt with at 
different times. The boilers of these two are Belleville; 
in the case of the Bayan specially constructed by the 
Belleville firm, who, with plenty of reason, have claimed 
kudos for her performances. Like the Tsarevitch, the 

Jayan is the product of M. Lagane, who especially shines 
in producing ships eminently well-designed for battle. 

Of the large protected cruisers that Russia owns, the 
Bogatyr, Variag’*, Askold!, Diana!, and Pallada}, the less 
said the better, perhaps. None are likely to fulfil expecta- 
tions. The first three carry a dozen, the other two eight 
6in. guns, inthe Bogatyr alone are any of these guns pro- 
tected. The Bogatyr is, we hear, in the best steaming 
condition of this lot. She has the small-tube Normand 
boilers, which are generally regarded as unsuitable for big 
ships. She is, however, said to be steaming well, having 
presumably a chief engineer of marked ability. The 
Variag, on the other hand—a ship that made 24 knots on 
trial—is said to have accomplished but 14, and that with 
difficulty, two months or so ago. According to the report 
of « British officer who visited her, many boiler tubes 
have burst and others are salted up, and she is generally 
in a state of neglect. She has Niclausse boilers, at the 
management of which Russian engineers have proved 
themselves incompetent on a previous occasion, and this 
fact should be borne in mind before conclusions are 
drawn. The special features of the Niclausse boiler 
appear to be beyond the Russian intelligence, though 
American “improvement” in the construction may 
possibly have contributed also. But it is altogether 
inexplicable how the small-tube boilers are efficient and 
the large-tube boiler the reverse, save on the grounds of 
an incompetent engineering staff. 

The Askold is said to be little better than the Variag 
in steaming power. The boiler tubes (Thornycroft) have 
been neglected to some extent, but she is chiefly 
hampered by a damaged bottom. The Diana and 
Pallada are in better condition, but they were never 
designed for more than 20 knots. Their relatively 
good state may be attributed to the fact that they have 
Belleville boilers. This is the only type in which Russian 
engineers are trained; they are trained in this, as we 
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CRANK SHAFT LATHE. 

Ir is unnecessary to expatiate on the difficulties of turning 
crank shafts. Everyone who has ever tried knows how 
difficult it is to get the pins and journals truly circular and 
truly in alignment. Numerous have been the attempts to 
design a lathe that would do the work well and cheaply. A 
recent American solution of the problem—the Tindel- 
Albrecht lathe, for which the Niles-Bement-Pond Company, 
of 23, Victoria-street, are the agents in this country—is 
illustrated above by a general view, from which its construc- 
tion and mode of working will be readily understood. The 
crank shaft is driven by two headstocks geared together, and 
it drives or is driven by a large steady rest, which is con- 
trolled by gearing to revolve synchronously with the head- 
stocks. On each face plate a special excentric chuck is 
mounted. The chucks are provided with scales and dowel 
holes for moving the shaft the right distance from the centre 
when turning the pins, and with a revolving plate, also 
having scales and dowel holes, so that by merely revolving the 
shaft each pin may be brought into the centre. The shaft 
is secured by dogs of the caliper type, and once held it is 
not released till all the work on it has been done. The 
steady rest is, as shown, a big affair. It has large bearing 
surfaces, carefully lubricated, and provided with means for 
adjustment. The spur wheel that couples its rotating part 
to the headstocks is cut to a coarser pitch than they so that 
backlash and play may be reduced to a minimum. There 
is a large hole through the centre of the steady, and a 
rack and pinion by which it may be moved bodily, the object 
being to place it as close as possible to the part of the shaft 
being turned. In the engraving will be seen one end of a 
strong cross bar, on which are mounted two jaws. These 
are slid up, and grip the crank web, so that the shaft is 
held firmly close up to the pins. 

The construction of the slide rest is pretty obvious. The 
tool is supported by a heavy rib beneath it, or, in the case of 
extra long throws, by a suitable post. Careful provision is 
made for balancing the shaft—a very important point. It 
consists of weights applied to the back of the face plates, and 
capable both of reduction and increase and of movement to 
and from the centre. 

From this brief description it will be understood that this 
lathe possesses many good features. 





CENTENARY OF THE LOCOMOTIVE 
ENGINE. 

Apour four millions of people travel by rail every day in 
Great Britain, and one wonders how many of them are aware 
that to-morrow is the centenary of the wonderful machine 
behind which they ride. Yet such is the fact ; for, although 
a Frenchman, Nicholas Cugnot, made the first locomotive 
engine in 1769, it was intended to be used for military pur- 
poses upon common roads only. To Richard Trevithick 
belongs, undoubtedly, the honour of having first tried a loco- 
motive upon rails, or rather tram-plates, the cast iron bars, 





mentioned some time ago, by doing a course at the 
Belleville factories. Once a Russian has mastered a 
piece of practice he is no bad hand at it, but he takes a | 
deal of learning. Russia appears to have put Belleville 
trained men to operate boilers of other types in which | 
they had no experience ; and the inevitable has happened. 
This at least seems the most plausible explanation. 

Take things as we will, the Japanese fleet is more ready | 
for sea than the Russian, and its general efficiency is | 
higher. Therefore it ought to win. Personnel may 
affect the issue, but this is unlikely. It has been said, 
and said truly if crudely, that the Russian navy consists 
of a few men of genius and a larger number of dunder- 
heads, while that of Japan is manned by men of all-round 
mediocre ability. Everything points to the triumph of 
the average over the individual. Russia's only chance of 
naval victory lies in one of her “ genius officers” coming 
to the top at once, and being genius enough to overcome 
enormous difficulties. It is possible, but not very 
probable. 

In conclusion, Russia has one weapon that may serve 
her unexpectedly well: she has at least two submarines. 
In the narrow confines of the theatre of war these may 
count for a great deal. 








Tuer Sheftield Gas Company has reduced the price of 
gas to 1s. 8d. per thousand, and for gas engines to ls. 4d. 








+ Disabled by a torpedo, February 8th. 





t Disabled by gun fire. 


Sunk at Chemulpho, + Damaged by gun fire 





with inner flange, laid on the numerous horse railways or 
tram-roads which preceded the era of steam travelling. On 
Monday, February 13th, 1804, Trevithick tested an engine in 
this way on a private tram-road running from the Penydaran 
Ironworks, near Merthyr Tydvil, down to the canal basin at 
Quaker’s Yard, in Glamorganshire. Two days previously, 


| steam had been got up and the boiler and engine thoroughly 


tried before the machine was put on its carrying wheels. 
There can be no mistake about these dates, as they are taken 
from a letter written by Trevithick himself, and dated 
February 15th, 1804, which was a Wednesday. He says, too, 
that ‘‘it worked very well, and ran up and down hill with 
great ease, and was very manageable,’’ and also that it had 
plenty of steam and power. 

The engine in question, whose descendants were destined 
to change the face of the earth, was in principle more like 
the steam roller or traction engine of the present day than 
the railway locomotive, inasmuch as it had a single hori- 
zontal cylinder, a fly-wheel, and was moved by spur gear 
instead of direct action. The cylinder, however, was wholly 
inside the boiler—whereby the great advantage of steam 
jacketing was obtained—the piston-rod projecting at one end 
and carrying a cross bar from the ends of which two long con- 
necting-rods of wood, strengthened with iron bands, worked 
backwards to cranks keyed upon a horizontal shaft which ran 
across the opposite end of the boiler. On this shaft was a 
large fly-wheel, for equalising the movement imparted by the 
single cylinder. It must have been necessary to pull this 
wheel partly round by hand to start the engine when the 
cranks had stopped on a dead centre. There was also a spur 
wheel near each end of this shaft, the cogs or teeth engaging 
with those of rather larger wheels pivoted one on cach side 








of the boiler above the carrying wheels. 
outside the spokes and at about half the diameter, were fixed 


Upon the latter, 


rings-of cogs, into which the upper wheel worked. The 
adhesion of both pairs of wheels—for the engine was on four 
wheels only—was thus secured, and except that the spur 
gear must have caused a good deal of noise, the engine would 
certainly have been able to run about freely and to pull a 
good load too for its size and weight. 

Trevithick had a predilection for cast iron boilers, a 
mechanical heresy extinct now except in old-fashioned cook- 
ing ranges, and probably adopted one in his first locomotive. 
He used to make them like huge cauldrons or coppers, 
circular of course, with straight sides and the bottom dished 
outwards. Such a boiler, placed on its side, with a wrought 
iron plate containing the necessary apertures bolted over the 
other end, did very well when provided with a furnace. This 
led into a tube which ran nearly to the dished end, turned 
round and came out again by the side of the fire-door in the 
shape of a tall funnel. A very fair amount of heating surface 
was thus provided, which, in conjunction with the steam 
exhausting up the funnel—really the most important point 
in the whole machine—accounted for the ample supply of the 
wherewithal to keep the engine moving. It is not known 
what pressure of steam was used in this particular locomo- 
tive, probably, at least 501b. per square inch, and Trevithick 
often used more. His boilers, however, were thick and heavy 
for their smal] power, and not very trustworthy at best. In this 
case it was most likely the weight of the boiler—which might 
have been much reduced if of wrought iron—which ruined 
the machine, for on a longer trip eight days later it broke so 
many of the tram-plates that the commercial advantage of 
using it was considerably obscured. It went down to Quaker’s 
Yard, or Navigation House, as it is sometimes called, at the 
canal basin, some nine miles from Penydaran, apparently by 
the force of gravity, as the inclination of the road was 
strongly in that direction. Ten tons of iron in trucks, and 
about seventy men were taken on the trip, but half-way back, 
owing no doubt to constant derailments, one of the bolts 
attaching an axle socket to the shell of the boiler gave way, 
the water ran out, and Captain Trevithick’s ‘‘ high-pressure 
puffer,’’ as it was called, was brought to a full stop. 

At least two more trips were made over the line later on, 
but the services of the engine proved to be unnecessary. It 
does not seem to have been constructed under the pressure of 
any special necessity, such as the dearness of horse forage, 
which forced Mr. Blackett, of Wylam, to have ‘“ Puffing 
Billy ’’ built by William Hedley in 1813, or close his pits. 
Trevithick’s engine was dismounted and used for running a 
small rolling mill at Penydaran. This it did for many years, 
and was then broken up. Its constructor soon after made a 
smaller one on the same system for Mr. Blackett, but his 
tramroad was then of wood and quite unequal to carrying 
any sort of engine. With the exception of another on a 
different principle, which he ran in 1808 on a circular rail- 
way laid as a show where Torrington-square now 
Trevithick concerned himself no further with locomotives. 
But that his engines were much in advance of several con- 
structed by his great contemporary, George Stephenson, 
some years later, is entirely certain; indeed, he was a 
mechanical genius of the highest order. Although unable to 
make his own—in fact, he died penniless, and was buried by 
the charity of strangers—he helped to make the fortune of 
this country, and deserves the grateful recollection of all who 
live by or benefit in any way from the introduction of the 
remarkable machine of which he has been most truly termed 
the father. 
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James Watr MeMoRIAL IN GREENOCK.—The committee in 
charge of the arrangements for the erection of a memorial to 
James Watt, in the town of his birth, formed on the recent hand- 
some offer of £10,000 for this object from Dr. Andrew Carnegie, 
has issued a circular inviting subscriptions to the fund. The site 
of the house in which Watt was born is the property of the 
Corporation of Greenock, and is placed unreservedly at the 
disposal of the committee. It is desired to spread the subscriptions 
over as wide a range as possible, so that the memorial may be a 
tribute by the great mass of wcrkers who have benefited ly 


Watt's discoveries. The committee therefore limit the 
subscriptions which it now solicits to £100 in the case 
of subscribing firms for each mill or factory in the'r 
control, and to £20 for individual subscribers, and te 


smallest contributions will be gladly taken. When replies to the 
present circular have been received, and it is seen what funds aze 
available, the committee will consider and decide upon the form of 
memorial most suitable worthily to mark the birthplace of the 
great inventor and the industrial world’s appreciation of his 
services to humanity. Theschemeis being furthered in the United 
States of America by Dr. Andrew Carnegie, and in Canada, 
Australia, India, and South Africa by other influential gentlemen. 
Further information can be obtained from Mr. Colin C. McCulloch, 
15, Hamilton-street, Greenock, secretary to the committee, and 
subscriptions may be sent to Mr. John Rodger, Clydeside Bank, 
Greenock, 
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THE ELECTRIFICATION OF THE METRO- 
POLITAN RAILWAY, 
No. I, 

Our readers will remember the controversy which took 
place some three years ago on the question as to the 
method of electrification to be employed on the systems 
of the Metropolitan and District Railways. The Board 
of Trade finally decided that direct. current of compara- 
tively low tension—from 500 to 600 volts—was to be 
used on both railways, which were to arrange matters in 
such a way that the trains of either company could run 
on the other's line as well as on its own. Since the 
decision was arrived at, both railways have been busy 
making preparation for the conversion to electric traction, 
and the object of the following series of articles is to set 
out the progress which has been made in this direction 
by the Metropolitan Railway. 

The equipment of such a line as the Metropolitan 
Railway for electrical working is an undertaking of con- 
siderable magnitude. For one thing, it is a line which is 
largely used by the trains of other companies which have 
running powers over its network. One result of this is 
that the train density, if such an expression may be per- 
initted, is high. The number of trains per hour passing 
over its metals is large. This, of course, renders the 
equipment of the permanent way a matter of difficulty, if 
not of danger. Then, too, the portion of the whole line 
which it has been determined to convert is extensive, 


there being some 26 miles of double track to be dealt | 


with. A glance at the accompanying plan map will 
serve to give some idea of the area covered by the opera- 
tions which are now in progress. As many of our 
readers will be aware, the Metropolitan forms the 
northern portion of the circle of what is generally known 
as the Underground Railway. The company’s sphere 
in this locality extends from Aldgate East on the east 
to South Kensington on the west, passing through 
Moorgate-street, King’s Cross, Gower-street, Baker-street, 
Edgware-road, Notting-hill, and other stations on the 
way. From Baker-street the main line runs_north- 
westwards through Neasden to Harrow, and thence on to 
Aylesbury. At Aldgate East con- 
nection is made with the District 
Railway, and the portion of that 


—material, be it said, which closelv resembles puddle 
clay—an artificial reservoir has been constructed. This 
is about an acre in area, and, at the moment, it is filled 
with water to a depth of some 5ft., which gives a storage 
of over 1} million gallons. There appears to be no reason 
why this storage should not be considerably increased 
should it be found desirable. The water is, we under- 
stand, of medium hardness, and will probably have to be 
slightly softened. . Arrangements have been made for six 
cooling towers, each of which will be capable of dealing 
with over 424,000 gallons of water per hour, and of 
reducing its temperature down to, at all events, 80 deg. 
Fah. 

The system adopted is to generate the electricity at 
11,000 volts three-phase, to transmit the current at this 
voltage to sub-stations, to convert it at these sub-stations 
into direct current at between 500 and 600 volts, and to 
supply it to the conductor rails, of which the positive is 

| being fixed on the outside, and to the left of the metals, 

looking in the direction of motion of the trains, with the 
return rail laid midway between the running rails. There 
are, at first at all events, to be nine sub-stations in all. 
These will be situated at Moorgate-street, King’s 
Cross, Baker-street, Bouverie-street, South Kensington, 
Finchley-road, Neasden—part of the power-house 
being used as a sub-station—Harrow, and Uxbridge. 
The amount of cable which will be necessary to 
connect all these stations with the power-house 
at Neasden will be over 80 miles, and of this 
length some 15 miles are already laid. The cable con- 
sists of triple conductors, paper insulated and lead 
covered. Outside the lead there is a further serving of 
insulating material, and round these again an armouring 
of galvanised steel wires about No. 12 gauge. Two sizes 
are being employed, namely, *25in. and *2in. cross-section ; 
the cables being laid on the “ solid” system, namely, in 
wood troughs, filled in with bitumen. 

The fixing of the conductor rails is proceeding fast, and 
there are several things in connection with these rails 
which are worthy of attention. In the first place it will 
have been noticed that both lead and return rails are 
being laid. .The advantages of this can be readily appre- 





company’s line between the Mansion 
House and Whitechapel is to be 
worked conjointly by both com- 
panies in a manner which has yet 
to be decided. At Edgware-road 
and Bishop’s-road there is also a 
junction with the Great Western 
Railway, and here again the line 
to Hammersmith is to be worked 
conjointly by both companies. it 
may also be mentioned that at 
Snow-hill there is through com- 
munication with the South-Eastern 
and Chatham Railway. Branching 
from Harrow there is a new line of 
the company’s running south-west- 
wards to Uxbridge; this and all 
of the lines already mentioned are 
to be electrically equipped. When 
it comes to be considered that the 
future possible requirements of all 
the companies concerned had to 
be ascertained and respected, some 
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small idea of the magnitude of the 
task involved may be obtained, and 
this, apart altogether from any of 
the many difficulties, both electrical 
and mechanical, which have had to be surmounted. 
The whole scheme is now beginning to take visible 
shape. The power-house building at Neasden has 
been practically complete for some time, sub-stations 
are being built in various places, cables are being 
laid, and the insulated conductor rails are being 
fixed. We have thought, n 
of the works as they now are, and of the progress made 
from time to time, will be of considerable interest and 
value to our readers. We aie much indebted to the 
chairman, general manager, and other directors of the 
line for their courteous permission to describe the under- 
taking, and to Mr. Thomas Parker, who has throughout 
acted as consulting engineer to the company, and who has 
put a large amount of information and a number of 
drawings at our disposal. Our thanks are also due to 
Mr. Charles Jones, the company’s chief electrical 
engineer, for the very considerable assistance he has 
afforded us. 

The main spring of a conversion scheme such as the 
present may well be said to be the central power-house. 
It should be centrally placed, sothat fall of potential may 
be minimised. It should not be in a cramped position ; 
there should be plenty of space for extensions, which are 
sure to come in the future; and it should be in sucha 
situation that fuel can readily be received into it, ashes 
removed, and a copious supply of water obtained. The 
company’s engineer may be said to have decided upon the 
best position in the whole line for his purpose. The site 
chosen is close to the Neasden Station. This is very 
nearly equi-distant from the two extremes of that portion 
of the companies’ lines which is at present to be electri- 
fied. Sidings have easily been run from the line to bring 
in coal and take away ashes. The only thing not actually 
in evidence was water, and this has been obtained in 
abundance by the sinking of two bore-holes. The supply 
available from these is some 38,000 gallons per hour, 
or over 900.000 gallons in the twenty-four hours. Of 
course the generating station will. not be working up to 
its full capacity for the whole of the twenty-four hours 
and, therefore, in order to reap the greatest possibl« 
advantage from this water supply it’ was necessary to 
provide some method of storage. Close to the powei- 
house was a shallow pona. 
this by means of the material excavated for the building 


therefore, that a description | 


By embanking the sides of | 
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ciated. In the first place there is practically no chance 
of leakage to earth, and the production of earth currents, 
with their accompanying evils of electrolysis and inter- 
ference with observatory instruments, to say nothing of 
pecuniary loss. The insulators are of a form specially 
designed for this work, and we shall describe them in 
detail in a later article. Suffice it for the moment to say 
that they are of white porcelain, and are carried on an 
iron stalk, which splits up into three feet, these being 
drilled and fastened to the sleepers by means of coach 
screws. The conductor rails are of the Vignoles shape, 
with heads some 3in. wide. They are laid on the tops of 
the insulators, through holes in which bolts carrying clips 
are passed, these clips gripping the bottom flange of the 
rail on either side. The insulators are laid about 8ft. 
apart throughout. The rails weigh 100 lb. to the yard 
run, and are laid in lengths of 42ft. They are bonded 
with special copper bonds, which will also be described 
fully in a later article. There are four holes in the feet 
of each rail at either end. These holes are reamed out 
and into them fit lugs on the bonds, the lugs being after- 
wards riveted in by an hydraulic machine. The cross 
section of the bonds is about lin. of pure copper and of 
the rails some 10 square inches. We have carefully 
observed portions of the track laid with these conductor 
rails and insulators. Many of our readers will be aware 
that the Great Central Railway runs over a portion of the 
Metropolitan Railway system on its way from the North 
to London. Some of the Great Central express engines weigh 
with tenders as much as 90 tons, and for some time now 
engines of this weight have taken trains at express speed 
over parts of -the line equipped with conductor rails and 
insulators. N 
slightly as the trains pass over them, and the sleepers, 

course, cause the conductor rails to “ give,” but in no case, 


so we are informed, has any breakage occurred, which | 


speaks well for the solidity of the construction. It would 
be a matter of comparative ease to replace an insulator, 
even if fracture did occur, for the tops of the insulators 
are flat. It would, therefore, only be necessary to un- 
screw the three coach screws, slack off the bolt, and 
hence the clips holding the rail, withdraw the insulator 
on its stalk, slide in another, and fix it by its coach 
crews. 

The power-house will present some novel features. It 


Naturally the rails and sleepers “ give’ 
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is a building 318ft. long by 101ft. wide, divided by a wal 
placed centrally down its length into engine and boiler. 
houses. Running at right angles to and placed in the 
centre of the length of the boiler-house is an economisey 
building, containing also induced draught fans. The 
power for driving the alternators is to be obtained by 
means of steam turbines, each of 5000 horse-power, the 
alternators being of 3500 kilowatts. There will be fou, 
combined sets of this kind. The foundations for two of 
them are already under construction, one being prac. 
tically finished, as is also the foundation for a rotary 
converter. The sets will be placed with their axes 
parallel to the length of the building. In the boiler-house 
are being installed Babcock and Wilcox boilers, with 
mechanical stokers. There are to be a coal elevator and 
conveyor, and an ash conveyor. The coal conveyor wi] 
lift the coal delivered from trucks into large hoppers over 
the boilers, whence it will fall by gravity through shoots 
into the hoppers of the mechanical stokers. The ashes 
will be conveyed into a hopper over the coal bunkers, 
whence they may be discharged by gravity into railway 
wagons for removal. The steam will be superheated, go 
that the total temperature will be about 500 deg. Fah, 
The condensing arrangements will be entirely outside the 
boiler-house, and separated by a passage-way some 25ft, 
wide from it. Each turbine will have its own condenser, 
These are what is known as the barometric jet type, in 
which the steam is condensed by coming into contact 
with the circulating water. We shall have occasion to 
refer to these more in detail later on. 

A number of coaches, very much the same in design 
as those in use on the Central London Railway, are being 
constructed, and some have already been delivered, 
Exterior and interior views of these coaches are shown 
on page 159, as also is the power-house and a portion of 
the fully equipped track. 





COPPER. 


SINCE appearances point to an interference, owing to 
the war, in the production of copper in the Far East, with 
a consequent probable hardening of prices, it would seem 
to be advisable for engineers who are in need of supplies 
ot this metal to make early purchases. It is believed that 
the copper production of Japan will be considerably 
lessened by the miners being called upon for military 
service. Copper is found in nearly all parts of that 
country, and is made into a variety of articles, besides 
being exported. It has also to be remembered that 
copper ore forms an important asset of China, and if the 
Eastern position leads to a lessening of the production of 
copper in China as well as in Japan, then there is all the 
more likelihood of values of this metal stiffening. Copper 
mining has, indeed, for centuries been an active industry 
in the south-eastern province of Yunnan. The Eastern 
production, it is true, is small as compared with that of 
the United States, or of South America, but it forms an 
appreciable proportion of the total output, and the effect 
of the Eastern crisis is therefore sure to be felt in the 
metal markets of London, Birmingham, and New 
York. The recent reduction in the price of electrolytic 
copper from £60 to £58 per ton for wire bars has already 
augmented sales; and advantage should continue to be 
taken of this favourable opportunity for buying. The 
preponderating extent to which the welfare of the copper 
industry is dependent upon the electric engineering trades 
is strikingly indicated by the fact that out of the world’s 
annual consumption of copper to day—amounting, as it 
does, to about 500,000 tons—some three-fifths of that 
consumption may be credited to electrical engineering 
requirements. The output of the metal is five and a-had 
times as great as it was thirty-four years ago, for in the 
year 1870 it was 90,000 tons, and nearly all this great 
headway has been due to electrical progress—a circum- 
stance which impressively illustrates the intimate manner 
in which various industries are mutually interdependent. 
Whilst the price of copper has always ‘been subject to 
violent fluctuations due to speculation, yet, with the 
exception of the period 1851 to 1860, it has steadily de- 
clined in each decennial period since 1801-10, when it 
stood at £160 per ton. The total production has during 
the past century increased about forty-fold, but in the 
same period the production of the United Kingdom has 
steadily diminished, and is now only about 500 tons per 
annum. With regard to the output since the year 1880, 
the United States has increased its production more than 
ten-fold. Spain has been stationary, and Chili has de- 
clined ; but Australia, Germany, and Japan have shown 
marked improvement. It may be added that many of our 
large British engineering firms are, to an increasing 
extent, making their own brasses, instead of purchasing 
them as they did formerly, and it speaks well for the 
headway made of late in engineering works eyuipment 
that a metallurgical expert should recently have publicly 
stated that some of the brass departments «¢ British 
engineering works are more admirably arranged than 
inmost of the brass factories themselves. 








THE accounts of the Great Northern Railway for thc 
f-year ending December 31st, after applying £40,000 to the 
érmanent-way renewal suspense account, which is’ finally ex 
nguished, indicate that a dividend may be declared at the rate of 
4 per cent. per annum on the ordinary capital of the company, 
giving for the half-year 2 percent. to the preferred converted 
ordinary stock, 1 per cent. to the deferred converted ordinary 
stock, 3 per cent. to the “‘B” stock, and 1 per cent. to the ‘‘A 
stock. . These rates will make the dividend for the whole year as 
follows :—4 per cent. to the preferred converted ordinary stock 
1 per cent. to the deferred converted ordinary stock, 6 per 
cent. to the ““B” stock, and 1 per cent. to the “A” stock. 
The balance carried forward is £41,161. The dividend a year ago 
on the ordinary capital was at the rate or 4} per cent. per annum, 
and the sum of £37,102 was carried forward, whilst £30,000 was 
written off permanent-way renewal suspense account 
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AUTOMATIC RAILWAY SIGNALLING. 
No. I. 


Ir has been determined by the Underground Electric 
Railway Company that the District line, when electrified, 
shall be signalled automatically, and that the points of 
the junctions shall be worked by power instead of 
mechanically. This draws attention to the progress that 
has been made during the last few years to bring the 
resources of civilisation to bear in order to render the 
actuation of points and signals on railways less trying to 
the signalmen, and also to do some portion of the work 
automatically. 

Both power and automatic signalling are comparatively 
new to this country, but are greatly used in America. 
Power signalling has made greater progress here than 
automatic signalling. The first power plant was opened 
at Bethnal Green on the Great Eastern Railway, and is 
on the Westinghouse electro-pneumatic principle. There 
are now eight different forms of power signalling for 
railways to choose from, of which the leading are the 
electro-pneumatice already referred to, the low-pressure 
pneumatic—all air—and the “Crewe ” all-electric systems. 
These are the only three at present in use in this country, 
the electro-pneumatic being found at Bethnal Green, 
Tyne Dock (North-Eastern), and Bolton (Lancashire and 
Yorkshire). The low-pressure pneumatic is to be found 
at Grately and Salisbury (London and South-Western), 
whilst the “Crewe” system is installed in all the new 
signal-boxes that have been erected in connection with 
the re-modelling of Crewe, and also at Severus Junction, 
York (North-Eastern Railway). 

There are tive other power systems. One of the oldest 
is the Bianchi-Servettaz, much used in Italy, and of 
which there are a few installations in India, one at Cape- 
town, and three of small frames on the Great Northern 
and Great Eastern joint line. The system is all hydraulic, 
but cannot be regarded as a success. 

The Siemens-Halske all-electric system has not yet 
been introduced into this country, although it has been 
very extensively adopted throughout the Continent. The 
Taylor all-electric system, which has made very rapid 
progress in America, is not yet to be found in this 
country. The latest all-electric system is the Bleynie- 
Pucousso and Ducousso-Rodary as installed at Bordeaux 
and the P.L.M. station, Paris. 

The W. R. Sykes Interlocking Company have a system 
whereby signals are worked electrically and the points 
mechanically. A very large installation of this arrange- 
ment is to be found at St. Enoch’s Station, Glasgow. It 
is also being adopted in several signal-boxes on the South- 
Eastern and Chatham. This company is also experi- 
menting on the working of points electrically, but no 
actual plant has yet been brought into work. 

In the electro-pneumatic system the actual work is 
done by air at high pressure, the valves being opened and 
closed electrically by circuits set up by the movements of 
small levers in a miniature locking frame in the signal- 
box. Air stored in compressors is led from a common 
main by small branches to all the points and signals. In 
the low-pressure system air is employed throughout. A 
main supply pipe runs to all points and signals, and, in 
addition, each point lever has four pipes leading from the 
locking frame to the points, one pipe being to open the 
valve to admit air from the main supply to move the 
points from normal to the over position, and a second 
pipe to cause the operation to be reversed. A third pipe 
is for the return indication for the over position, and the 
fourth pipe is to give the return indication when the 
points have been shifted back to normal. For each signal 
three minor pipes are required—two for the “off” and 
“on” positions, and a third to give the return indication 
to show that the signal has gone back to danger, no 
return indication being considered necessary for showing 
that the signal has come “off.” In the all-electric systems, 
as will be judged by the designation, the work is done by 
electricity throughout. Power is obtained from secondary 
batteries, and is led to the points and signals, when suit- 
able circuits are set up by switches on the small levers of 
a miniature locking frame. 

The number of signals that are now-a-days provided on 
railways, due principally to the use of fixed signals for 
shunting instead of hand-signals, has led to the sizes of 
signal-boxes being greatly increased, until now they are 
becoming actually unwieldy. Signal-boxes at any busy 
place have now generally from 60 to 100 levers in them, 
and as these levers are fixed at centres varying from 4}in. 
to 6in., it will be understood what economy in space is 
secured when the levers are placed only 2in. apart, as is 
done in power plants. This economy is made greater 
because with power one lever often does the work for 
which two levers are required in a mechanical frame. 
The signal-boxes may, therefore, be considerably smaller, 
which is a great advantage, as it is frequently very 
difficult to find sufficient spare ground in which a large 
signal-box can be situated, as it must be remembered that 
it has to be fixed in the centre of its work, and that there 
is a limit at which points may be placed that are worked 
therefrom. Further, it is essential that the signalman 
shall have a good view of the line. Altogether, securing 
a suitable site for the signal-box in the case of a large 
station or yard is often a problem. This is modified 


where power is used, as the signal-boxes are smaller, and | , 
there is that much less difficulty to contend with. | amongst railway men, and even amongst the Board of 
Further, in the case of the electro-pneumatic and all- | Trade officers we believe, so that both systems being in 
| operation will furnish a trial ground where it may be 


electric systems the source of movement is carried in 


wires which can be led in any direction, and there being | 
no rods, pipes, or wires—excepting loose wires that can be | 


led anyhow and anywhere—the signal-boxes can be 
varried or suspended in any position. A further advan- 
tage obtained by the use of a power plant is that the 
Bouird of Trade is willing, providing the view of the line ’is 
satisfactory, to extend its limit to 200 yards from the 
signal-box for facing points. This is a great boon to 
engineers when laying out large yards and stations, as it 
gives more room in which to work, and consequently 
allows of the use of longer platforms and easier curves 








for crossings, and often gives increased accommodation 
and better access from one road to another. This same 
concession from the Board of Trade generally leads to 
fewer signal-boxes having to be provided, which is a 
further advantage that will lead to considerable reduction 
in the working expenses. This advantage can, however, 
be only enjoyed where the signalman can see the lines 
equally well, as at present it is not right to gain this 
economy in working at the expense of safety sacrificed to 
an indifferent view, or where undue. responsibility is 
placed on the signalman by his having a greater difficulty 
in seeing that the line is clear and safe. 

Those gentlemen who are responsible for  intro- 
ducing power signalling often claim for it that the 
number of signalmen employed in a box may be 
reduced if its power is used instead of the ordinary 
mechanical means. This is somewhat of a_ fallacy. 
It is true that, owing to the levers being placed 
closer together, the men have less distance to walk from 
lever to lever, and that the actual movement of a pair of 
points or a signal is practically no labour at all. But the 
work when done mechanically is quite as expeditious, if 
not more so. The reason for this is found in the following 
cause. One of the best features of power signalling is 
the return indication, which is, briefly, the notification to 
the signalman that the lever has doneits work. The first 
half of the stroke of the lever is sufficient to liberate the 
power necessary to move the points or signal, but the 
lever can only at first travel that required distance, when 
it becomes automatically locked and held until a return 
electric current or air supply comes from the points or 
signal, which takes out the automatic lock and allows the 
lever to be moved fully over. This is the return indica- 
tion, and, of course, the signalman has to wait for this 
before he can get any subsequent lever. When “ to set 
the road” requires five or six lever movements, it is 
certain that in a mechanical frame the signalman can 
whisk these over in less time than is required for a power- 
worked frame. But the train movements are generally 
the criterion on which the staff requirements are 
determined. Whether a signal-box is worked mechan- 
ically or by power, the number of trains passing and 
shunting remains the same, as do the block signals and 
the number of operations of the fixed signals. It 
is true that less labour is required, and consequently 
the signalmen’s duties are less trying, but the men will 
not be willing to accept any reduction in wages for that ; 
in fact, they might want more on the grounds that the 
work was more monotonous. It is true that economies 
in men have been effected in the signal towers in America 
where power has replaced mechanical frames, but it must 
be remembered that in every busy signal tower in the 


States quite a colony of men are employed. For instance, | 


Colonel Yorke, in the report of his visit to America, refers 
to the electro-pneumatie signal cabin at Pittsburg, which 
contains 119 working levers, and has five or six men on 
duty at a time, whereas in England, the Colonel remarks, 
such a cabin would not contain more than two, or at the 
most three, men. It, therefore, ought to be very easy to 
reduce the number of men employed in American signal 
towers when converted from mechanically to power worked. 

Power installations are costly. The original outlay 
works out at a very high rate per lever, and to the 
interest on this sum has to be added the cost of work- 
ing. For instance, with the electro-pneumatic and the 
low-pressure the charges for working must include the 
cost of engines and enginemen for compressing air. In 
all-electric systems gasoline engines have to be provided 
for charging the batteries unless there is a dynamo used 
for other purposes, such as electric lighting. In that case 
a proportion of the generating charges must be debited 
against the signalling. However, whatever the cost, there 
is no doubt power signalling has come to stay, and its 
use will extend. Certain it is that no large station like 
Liverpool-street or Waterloo will be mechanically worked 
if ever they are re-signalled. 

With automatic signals,as has been said, there has 
been slower progress. This is probably due to the fact 
that British railways are waiting to see the results of the 
signals that are being tried on the London and South- 
Western between Grateley and Andover, and those on the 
North-Eastern between Alne and Thirsk. The former 
have been in use nearly two years, but the latter are not 
yet opened, but will be in a week or two. These two 
installations are interesting and instructive in more ways 
than one. The Grateley signals were fixed by the British 
Pneumatic Signal Company, along with the low-pressure 
power plant at Grateley, and the air for working the signals 
is conveyed by pipes from the supply at Grateley. The 
signals are worked by air, the valves being opened and 
closed electrically controlled by the track ciréuit. They 
stand normally clear when no train is in the section in 
advance, and there is no “overlap.” The Alne signals 
have been fixed by the Hall Signal Company. They are 
worked by carbonic acid liquefied gas stored in cylinders 
at the signal, the gas being admitted to work the signals 
by valves controlled electrically by the track circuit. The 
signals stand normally at danger except when lowered for 
a train to enter a section that is clear, and they have an 
“overlap” of 400 yards. It is these differences in the 
two systems that make other companies await develop- 
ments. The question of normally at clear or normally at 
danger is one in which there is a difference of opinion 


possible to determine the superiority of the one over the 
other. Further reference will be made to this further on, 
and also as to the “overlap” which is provided on the 
North-Eastern, but not on the London and South- 
Western. 

There are four methods of working automatic signals— 
the electric motor where electricity alone is employed— 
the electro-pneumatic (high pressure), electro-pneumatic 
(tow pressure), and the electro-gas. Each section is 
governed by a stop signal at the entrance to the section, 
and a corresponding distant signal, which is generally a 
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lower arm on the stop signal immediately in the rear 
The signal at the entrance to each section is governed by 
the track circuit or circuits in the section. The rails are 
bonded together by iron wire bonds, and at the end of 
each section the sections are insulated from one anothey 
by insulated joints, instead of the usual fish-plated 
Before a signal can be lowered an electric current has to 
flow through the rails of the section in order to lower the 
signal ; but should a train be standing in the section the 
wheels short-circuit the current, so that the battery at 
the far end of the section is not joined up, and therefore 
the signal cannot be lowered. 

Sections of track circuit should not be more than about 
a mile in length, but the length of a block section is not 
limited, as it may consist of any number of track cireuit 
sections by making the relay of one section to cut the 
circuit of the next. The reason for shortening the track 
circuit sections is that the moisture in the ballast causes 
leakage in a more or less degree, and weakens the 
current. Block sections can thus be made of any length 
to suit the volume of traffic passing over the line. This 
reminds us of a mistake made by Colonel Yorke in the 
report of his American visit already referred to. He sayg 
that “in America the sections for this—automatic—sys. 
tem of signalling vary in length from about 700 to 1300 
yards, the average being 1000 yards,” and he goes on to 
point out what a terrible number of signals this must 
mean. We think Colonel Yorke has here confused the 
length of a track circuit with the length of a block section, 

On the London and South-Western the sections are 
mile in length, whilst those on the North-Eastern ay erage 
1200 yards. The stop signal at the entrance applies only 
to the section immediately in front, the lower distant 
arm indicating the state of the stop signal for the next 
section. It has already been said that on the North- 
Eastern an “overlap” of 400 yards is provided. This 
means that before a stop signal can be lowered the 
section in advance must be clear, and also the first 400 
yards of the next section. In other words, the stop signal 
cannot be lowered for a second train to enter a section 
unless and until the whole of the first train has passed 
out of that section and has travelled 400 yards along the 
section immediately following. This corresponds with 
the regulation for ordinary block working, which provides 
that ‘a train must not be allowed to approach from the 
signal box in the rear until the preceding train has passed 
at least a quarter of a mile beyond the home signal.” 
Without the “ overlap” a second train can enter a section 
(say B C) when the tail of the preceding train is only just 
past the stop signal protecting the C D section. Of 
course, the distant on the stop signal at B—applicable to 
| the stop signal at C—would be “ on.” 
Turning now to the much debated question as to the 
}normal position of the signals. On the North-Eastern 
the signals stand normally at danger, and are lowered by 
| the train itself when approaching the section, provided 
| Se line is clear. This is known as “normal danger.” 
On the London and South-Western the signals stand 
normally “ off,” and after a train has gone the required 
distance the signals in the rear are lowered to “clear,” 
and they remain in that position unless the section they 
protect should be fouled in any way, when the electric 
current is short-circuited and the signals would fly to danger. 
In both systems the signals when lowered for a train go to 
danger as the train passes them. In considering the pros 
and cons of this question, one factor must not be lost 
sight of that has probably affected the matter and has led 
to a more extensive use of “normal clear” signals. This 
is the fact that one of the automatic signal firms in 
America hold the patent rights for the normal danger 
method, and consequently their rivals necessarily advocate 
signals being fixed at * normalclear.” What is advanced 
as a strong argument in favour of automatic signals 
standing normally at clear as against the normal danger 
method, in use for all ordinary signals, is that the latter 
gives a definite instruction from the signalman to the driver 
how to act, whilst an automatic signal is an indicator 
signal signifying that the section is clear. Those who 
advocate “normal danger” admit this, but argue that 
even so it does not follow that automatic signals may not 
stand normally at danger, which method they say has 
many advantages. They give the same answer to the 
argument put forward against “normal danger,” that 
because the relays for pulling off the signals have to be 
put so far in the rear of signals that they shall be “off” 
— if the line be clear—when a driver sights them, that they 
become “ practically a normal safety signal so far as 
enginemen are concerned "—we quote Colonel Yorke, in 
his letter to the Railway Age, June 19th, 1903. Only on 
a line with a very close traffic such as the Underground 
and Tube railways of London would, under such con- 
ditions, a signal be “off” for a longer period in 24 
hours than it would be “on,” and “normal danger” 
advocates claim that it is safer when no train is approach- 
ing that the signal should be kept in the “on ” position, 
and there really seems some good reasons for this. For 
instance, in case of frost or snow during the night, or on 
Sunday, when there is little or no traffic, and the signals 
are not worked for some time, it is surely safer for the 
signal to remain all this time in the “on” position, so 
that if it should freeze it will do so at danger. Again, 
there must be less consumption of power in a “normally 
danger”’ signal, as both classes of signals are designed so 
that in case of failure the arm goes to danger, and con- 
sequently energy is required to hold the signal “off.” 
Therefore, as a section of line is clear for a longer period 
of time than it is occupied, it follows that the 
power consumed in holding a signal at clear when no train 
is approaching is wasted when compared with the normal 
danger method that requires no power at all when no 
train is approaching. Again, as all our signals at 
present stand at danger unless a train is approaching, 
it seems a pity to create a new order of events. 
On the other hand, it must be admitted that normal 
danger has more.electrical circuits and contacts, and it is 
easier to test that the signals are working properly under 








the “ normal clear” method than the “ normal danger.” 
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RAILWAY MATTERS. 


\ TELEGRAM to the Times from St. Petersburg states 
that Prince Khilkoff, Russian Minister of Ways of Communica- 
, urted on a tour of inspection of the Siberian aud Trans- 


tion, has sta ! 1 
Regular traffic over these lines will be opened in 


baikal railways. 
the autumn, 

Ar the meeting of the Board of Directors of the Cana- 
Pacific Railway, held on Monday at Montreal, dividends of 
- cent. on the preference stock and of 3 per cent. on the 
common stock were declared for the half-year ending Decem- 
ber 31st last. 

Tur directors of the London and North-Western Rail- 
Company announce a dividend at the rate of 6% per cent. 
per annum, with £99,000 carried forward, At the corresponding 
date last year the dividend was at the rate of 7} per cent., with 
£102,000 carried forward, 

wo projects for a high-speed electric railway from 
Berlin to Hamburg are at present under consideration by the 
Prussian Government, says the Berlin correspondent of the 
Standard, It now takes three hours to cover the distance, and this 
js to be reduced to ninety minutes. 


dian 
2 per 


way 


\ pRoPOsAL is on foot to construct a light railway in 
Dean Forest from Cinderford to the estuary of the Severn at 
Lydney, a distance of 12 miles. The line, it is suggested, might 
be worked by gravity in one direction, and the motive power 
for the return journey could be furnished by electricity. 


\cCORDING to a morning paper, the New York Central | 


Railroad is arranging for an exhaustive test of a new kind of 
clectric locomotive, said to be capable of drawing a full passenger 
train at the rate of 135 miles an hour, A special stretch of track, 
nine miles long, near Schenectady, is being prepared, and the 
tests will take place shortly. 

Tuer Great Eastern Railway Company announces that, 
for the summer months, beginning on July Ist, it will run a 
greatly improved and accelerated service of express trains between 
Liverpool-street and the East Coast holiday resorts, Yarmouth and 
Lowestoft, the journey being accomplished, without a stop, in two 
hours and a-half, The fastest train from London to Yarmouth 
and Lowestoft has hitherto occupied three hours. 


"HE opening of the Great Northern and City Railway, 
which was expected to have taken place last Monday, has been 
postponed at the instance of the Board of Trade, whose chief 
inspecting officer, Colonel Yorke, went over the line on Saturday. 
Colonel Yorke has found that some further alterations are neces- 
sary in connection with the signalling arrangements, and it is 
thought that about a month's time will be needed to carry these 
into effect. 

Tur report of the Great Western Railway for the half- 
year ending December 31st, 1903, shows a balance available for 
dividend on ordinary stock of £1,130,618, against £1,134,339. 
This balance will admit of a dividend on the ordinary stock at the 
rate of 7 per cent, per annum, leaving a sum of £47,426 to be 
carried forward, as compared with a dividend at the rate of 7} per 
cent. per annum in the corresponding half-year, with a sum of 
£48,369 carried forward, 





THe Midland Railway Company announces a dividend 
at the rate of 24 percent. per annum’ on the preferred converted 
ordinary stock, and of 34 per cent. on the deferred converted 
ordinary stock, against +4 on the latter stock a yearago. The 
balance carried forward 1s £55,699. The dividend is equal to 
5} per cent. per annum on the former ordinary stock, The 
dividend for the second half of 1902 was at the rate of 6 per cent. 
per annum, and the balance then carried forward was £44,524. 


Tue growth of the railways in Mexico is very notice- 
able. On September 15th, 1902, when the President opened Con- 
gress, he reported that 10,900 miles of railway were in use, while 
on the same date last year the total amount is stated to be 
11,378 miles. The Mexican National Railway, which is a narrow 
gauge line, has only a few miles to complete its broad gauge line 
to the frontier, As soon as the line is opened for direct through 
trattic it will curtail the distance to New York, and will prove a 
serious competitor with the Mexican Central Railway. 


\s a condition to their consent to the Dolter Electric 
Traction Company installing and working a system of surface- 
contact tramways at Torquay, the Corporation, says the Electrician, 
have stipulated that the following ‘electrolysis clause ” be inserted 
in the Bill:—-‘‘ If at any time it be proved that any injury or 
damage to any mains, pipes, or apparatus of the Corporation shall 
have resulted from the use of electric current on any of the tram- 
ways authorised by this Act, nothing in this Act shall relieve the 
company from liability to make compensation for such injury or 
damage.” 


THE report of the directors of the Great Northern 
Company for the half-year ended December 31st shows a net 
balance of £1,108,144, as compared with £1,128,227 in the corre- 
sponding period of 1902, being a decrease of £20,083, or 1-78 per 
cent, After providing for all tixed charges there remains £812,185, 
which enables the proprietors to meet in full the interest on the 
preference stocks and to declare a dividend at the rate of £4 per 
annum, or £2 for the half-year on each £100 original stock, 
carrying forward a balance of £41,161, as against £37,102 in the 
corresponding period of 1902. 





AccorpinG to the returns of the Belgian steel trade for 
1903, considerable progress has been made in British markets. A 
noteworthy instance is afforded by rails, of which Belgium ex- 
ported 267,122 tons during 1903, as compared with 183,708 tons 
in 1902, The details are interesting from the point of view of 
competition with British rail rolling mills. For instance, Belgium 
sent 29,195 tons of rails to England in 1903, as compared with 
only 19,691 tons in 1902, while to Canada, which purchased not 
a single rail in 1902, the Belgian exports amounted to 35,995 tons 
last year, The exports to Cape Colony increased from 1304 tons 
i: 1902 to 3278 tons last year. 

THE proposal to construct a light railway between 
Lake Gwynant and Bettws-Coed, through Capel Curig, was the 
subject of an official inquiry at Bettws-Coed on Wednesday. At 
the close of the sitting the president said the Light Railway Com- 
missioners would be prepared to submit an order, for confirmation 
by the Board of Trade, for the proposed line, as well as for one be- 
tween Beddgelert and Snowdon Station, which was investigated on 
Tuesday. They would take special pains to introduce clauses in 
the order to secure the very careful treatment of any part of the 
lines which might injure the natural scenery, and these clauses 
would be submitted to the parties interested before they were 
finally settled. 


Tue Northern of France and the South-Eastern Rail- 
way Companies are arranging a’service of trains and boats which 
will allow of the journey between London and Paris being accom- 
plished in six hours and a-quarter, says the Petit Temps. By this 
service, which would be introduced next spring, the express train 
leaving London at eleven o’clock in the morning would connect at 
Dover with the steamer arriving at Calais at two o'clock in the 
afternoon, A quick train leaving ten minutes after the arrival of | 
the steamer would convey passengers and luggage, and would 
make the run of 297 kiloms. from Calais to Paris without stopping. 
The Customs officers would examine the luggage on the train during 
the journey. It is probable that this service will be available from 
next May, 





| itself constituting the transmitting medium. 
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NOTES AND MEMORANDA. 


Aw alloy of iron with 36 per cent. nickel is so slightly 
susceptible to expansion from heat that the expansion can scarcely 
be measured by the most delicate instruments. 


Ir has been found that a chrome-nickel steel, comprising 
75 per cent. chromium and 25 per cent. nickel, if worked into 
armour plate, acquires, by being merely tempered, a superficial 
hardness equal to that given by the Harvey process. 


On Saturday last Dr. Thorp, F R.S., unveiled at 
Warrington a medallion of Joseph Priestley, who died on February 
6th, 1801, in voluntary exile. It is chiefly as the ‘“‘discoverer of 
oxygen” that Priestley is known to the popular mind. 


A Britt for the adoption of the metrie weights and 
measures in this country will shortly come on for second reading 
in the House of Lords. According to the Standard, there are 
now 325 members of the House of Commons prepared to vote in 
favour of this reform. 


Tue total number of vessels built in the United States 
in 1903 was 1159, the total rated burden being 381,970 tons. This 
showed a decrease of 163 vessels and 47,357 tons rating. The 
larger number of vessels were built on the Great Lakes, over 65 
per cent. of the total tonnaze being credited to that district. 


THE progress made in introducing improved methods 
and machinery in mining during the last half century is reflected 
to a marked extent in the decreased rate of mortality among 
miners. Fifty years ago the annual death-rate from accidents in 
the mines of the United Kingdom was more than 5 per 1000 of 
| miners employed ; in 190] it had sunk to 1-32 per 1000. 


Tue cruiser Medusa returned to Plymouth last Friday 
at the conclusion of two steam trials of thirty hours cach, under 
the supervision of the Admiralty Boiler Committee. Both were 
very satisfactory. These trials are the last of the series, the Com- 
mittee having now obtained all the information they required. 
The vessel will now be used as a sea-zoing tender to the Im- 
pregnable training ship for boys. 

THe coal trade in Lancashire is in a most unsatis- 
factory condition. Some twenty or thirty leading firms in South 
and South-east Lancashire, in consequence of a continued scarcity 
of orders, have been compelled to put the majority of their pits on 
four days per week, whilst in a number of cases only three days 
weekly are worked, Asa result some 20,000 men, boys, and pit- 
brow girls are again on short time. 


A TELEGRAM from the Berlin correspondent of the 
Stundard states that Professor Henri Dufour and M. Held, an 
engineer, both of Lausanne, who have been experimenting with 
radium, are said to have established the fact that radium rays are 
capable of penetrating a polished granite slab about 2ft. thick, 
and steel plates lem. thick. This experiment was carried out by 
means of highly sensitised photozrayhic paper. 





Ir appears from a letter written by Lord Blythswood 
to Nature that radium has a highly destructive action on vegetable 
matter. The writer replaced the usual mica plates, used to keep 
in the small quantity of radium in its ebonite box, with a piece of 
cambric, so as to permit the whole of the emanations to pass out, 
mica stopping the « rays. In four days the cambric was rotted 
away. He has replaced it now several times with the same result. 

A NEw type of torpedo is to be fitted in the vessels 
belonging to the King Eiward, Devonshire, and Antrim classes of 
warships, now building. According to the Western Morning News, 


it will be a 14in. weapon, and a distinct improvement on all exist- | 


ing types as regards the weight of explosive discharged, and the 
range and speed. Full details of this improvement in the arma- 
ment of battleships and cruisers are expected to be issued shortly 
by the Ordnance Department of the Admiralty. 


THe consumption of coal and coke in Berlin during 
1903 comprised 342,601 tons from England, or an increase of 
17,867 tons, 179,279 tons from the Ruhr, 8981 tons from Zwickau, 
1,076,137 tons from Upper Silesia, and 267,541 tons from Lower 
Silesia. These quantities make a total of 1,874,539 tons, or an 
increase of 112,635 tons over 1902. The advance in the quantity 
procured from Great Britain was twice that which obtained in the 
case of Ruhr coal, but the supplies from Silesia increased by over 
100,000 tons. 

From the official figures published by the United States 
Government, it appears that the world’s supply of copper is on the 
increase, For iastance, in 1993 the total output of the world was 
589,361 long tons, compared with 551,316 tons in 1902, and 515,992 
tons in the previous year. Of these totals the United States con- 
tributed 315,861, 303,446, and 272,000 tons respectively, more than 
six times the supply from Spain and Portugal, which have the next 
largest output. Last year Australasia contributed 29,000 tons, and 
Canada 22,500 tons. 


TueErE has been a gradual and steady increase in the 
production of spelter in Europe during the last fifteen years. In 
1889 the output was 277,248 English tons, and in 1903 422,630 tons. 
More than half of the European output comes from Belgium, the 
Rhine, and Holland, more thana fourth from Silesia, rather more 
than 10 per cent. (43,415 tons) from Great Britain, and about an 
equal quantity (46,690 tons) from France, Spain, Austria, Italy, 
and Poland combined. The United States production has 
increased from 52,919 tons in 1889 to 139,695 tons last year. 


Tue battleship Barfieur, in basin at Keyham, is being 
rapidly completed for sea. During the past few weeks all her 
heavy guns have been shipped and many of her smaller ones. It is 
stated in the Western Morning News that the sights which are to be 
titted to the guns, and are of similar pattern to those fitted to the 
guns of the Centurion, her sister ship now on the China station, are 
defective, At the time the Centurion was commissioned the sights 
were examined, and condemned as defective. Questions were asked 
on the subject in Parliament, but to no purpose, as the ship is now 
in China, with her guns hopelessly wide of the mark. The same 
thing, it is contended, will happen to the Barfleur unless steps are 
specially taken to remedy the defects. 

At a meeting of the Institution of Electrical Engineers 
held on the 28th ult., Mr. W. Hibbert made au addition to his 
paper on the Edison accumulator for motor cars, which, he said, 
had been recently improved. It now weighed under 13 1b,—about 
12-7 }b.—and had given the following results on test :—With a 
current of 20 amperes it gave a capacity of 146 ampére-hours and 
185 watt-hours, or 14-6 watt-hours per lb.; at 40 amperes, 146 
ampetre-hours, 175 watt-hours, or 13-7 watt-hours per lb.; at 60 
amperes, 150 ampére-hours, 172 watt-hours, or 13-5 watt-hours 
per lb.; at 80 ampéres, 150 ampére-hours, 165 watt-hours, or 13 
watt-hours per Ib.; and at 100 ampéres it gave 146 ampére-hours 
and 150 watt-hours, or 11-8 watt-hours per lb. 


A SUBMARINE signal system invented by Professor Gray 
and Mr. Arthur J. Mundy to reduce the danger of collision at sea 
has been tested in America. By means of this system the master 
of a vessel, standing at the wheel, can, it is claimed, have instant 
knowledge of the approach of another ship, even when six to ten 
miles separate the two, and will know when he is nearing perilous 
shoals or reefs. The apparatus looks much like an ordinary house 
telephone, without the transmitter. The connection between the 
sending and receiving stations is wireless under the water, the sea 
In sending signals 
a bell is sunk 15ft., and the wires of the receiving station run to 
an equal depth beneath the hull. The receiving instrument picks 
up the vibrations when the sunken bell is tolled. The secret of 






MISCELLANEA. 


Tae coal consumption of California for 1908 was 
230,000 tons less than in 1902, this being brought about by the 
excessive output of oil fuel, which was over 20 million barrels. 


Suicut defects having been discovered during the open- 
ing up of the machinery of the battleship Queen at Devonport, 
her final steam, gun, and torpedo trials have been indefinitely 
postponed, 


Dvurineé last month Scotch shipbuilders launched 17 
vessels, of about 12,012 tons gross, as compared with 13 vessels, 
of 19,784 tons gross, in January last year, and 14 vessels, of 22,811 
tons gross, in January, 1902. 


EnGuisH shipbuilders in January put into the water 
19 steamers, aggregating about 38,155 tons gross, against 15 
vessels, of 51,763 tons gross, in January last year, and 11 vessels, 
of 22,445 tons gross, in January, 1902. 


Goop progress is being made with the two American 
blast-furnace plants now being built by a Philadelphia firm for 
Boleckow, Vaughan and Co., Limited, Middlesbrough-on-Tees. 
The steelwork for both furnaces is finished, and the brickwork is 
now being put in. 


THE representative of the engineers on the North- 
East Coast received an intimation on Wednesday that, in view of 
the changed conditions in the engineering trade, employers have 
decided to postpone the reduction in wages for six months. The 
boilermakers’ representatives have also received a similar notice 
of withdrawal of notice of reduction. 


On behalf of the Board of Trade, Colonel Boughey, 
R.E., and Mr. Henry Allan Steward, Light Railway Commis- 
sioners, held an inquiry at Bradwell, Derbyshire, on Wednesday 
into the scheme to lay a light railway from Hope Station, on the 
Dore and Chinley line, through Bradwell to Castleton. The Com- 
missioners considered that the promoters had made out their 
claim. 


At the Motor Car Exhibition to be held at the Agricul- 
tural Hall, London, next month, under the direction of Messrs. 
Cordingley and Co., all the leading British makers of auto- 
mobiles for heavy traffic will be represented, including the York- 
shire Steam Wagon Company, Messrs. Dougill and Co., Messrs. 
Foden, Limited, Messrs. Mann, Messrs. Stirling, Messrs. Haze 
and Co., and the makers of the Hagen and Hercules types of 
vehicles. 

THE present year promises an active development of 
telephone competition in Canada. Several of the larger cities of 
Ontario will have before them at an early date, application for 
franchises to compete with the Bell Telephone Company, says th 

‘anadian Engineer. It is reported that a company has recently 
obtained a Dominion charter, and proposes to build exchanges and 
construct long-distance lines throughout Canada in competitio. 
| with the Bell Company. 





| Aw interesting summary of the production of electrical 
apparatus in America during the year just closed has been presented 
in the Electrical World, Taking good years with bad, the usual 
rate of increase in electrical manufactures each year during the 
past twenty years has been onan average of 15to20 per cent. The 
total output of electrical machinery and apparatus in America last 
year was valued at £31,730,000,.as compared with £27,990,000 
in 1992. This represents an all-round increase of about 10 per 
cent, 

It is now fairly certain, according to the British Vice- 
Consul at Mariupol, that, in the near future, with the view of 
developing the manufacture of briquettes from the large amount 
of smal! coal to be found at all the mines in the Donetz Basin, 
the existing high Customs duty—£2 per ton—on coal-tar will be 
greatly reduced, if not altogether abolished, and this may then 
prove a very valuable market for British exporters of this article. 
Even now small parcels of British coal-tar are occasionally 
imported through Mariupol. 


Tue Admiralty issued instructions on Wednesday for 
the new first-class battleship Prince of Wales, which has been 
built and equipped at a cost of nearly £1,200,000, to leave Chatham 
Dockyard on February 16th for her official gun mounting trials, 
which are to take place in the English Channel, under the super- 
intendence of the staff officers of the Excellent gunnery-ship at 
Portsmouth. The Prince of Wales has been equipped with four 
12in. breech-loading guns mounted in barbettes, twelve Gin. 
breech-loading guns mounted in casemates, and twenty-four 
12-pounder and 3-pounder quick-firing guns. 


Tur Thames Conservancy Board met on Monday, when 
the Parliamentary Committee recommended that a petition should 
be presented against the London Port and Docks Bill. The 
recommendation was agreed to. It was also decided to present 
petitions against the Thames Steamboat Bills presented by the 
London County Council and the Thames Steamboat  'rust. 
Regarding a recommendation to petition against the Corporation 
of London—Southwark and other bridges—Bill, it was pointed out 
that the proposed measure contained a clause generally saving the 
rights of the Conservators, but clauses were required for the 
protection of their interests. 


We understand that experiments have already been 
carried out in battleships with refrigerating machinery for the 
purpose of maintaining an even temperature in the magazines. It 
appears that further tests are about to be conducted on board the 

Ramillies. Steam will be raised some days prior to the commence- 
ment of the tests, in order that the magazines and other compart- 
ments may be warmed. The object in view is to maintain a 
temperature of 100 deg. Fah. in the magazines, If this can be 
done a considerable improvement in the shooting may be expected, 
as it will be remembered that naval gunnery has more than once 
been affected by the changes of temperature to which the charges 
were subjected. 

AccoRDING to a consular report on the trade of Rostov- 
on-Don (Russia) and district, the harvest in the Caucasus and Don 
territory during 1902 gave a fairly abundant yield, and con 
sequently the trade in agricultural machinery was very brisk, the 
total amount of sales showing an increase of about 80 per cent. as 
compared with the previous year. The largest business was, as 
usual, in portable engines and threshers, of which about 250 sets, 
all of British manufacture, representing a value of £131,580, were 
disposed of, as compared with 115 sets for £60,526 in 1901. 
German competition has continued to keep pace with the increase 
in the sales of British machinery, as will be seen from the fact that 
seventy sets of German make were sold during the year valued at 
£36,842, compared with thirty-five sets for £18,421 in 1901. 


At a meeting of the Mersey Docks and Harbour Board 
last week the Works Committee recommended the expenditure of 
£295,000 in deepening the passage between the Brocklebank and 
Canada Docks, in deepening the Brocklebank Dock and under- 
pinning its west wall, in constructing a new passage between the 
Brocklebank and Langton Docks in lieu of the existing one, and in 
providing a pumping installation for raising the level of the water 
in the northern group of docks. Mr. John Hughes, chairman of 
the committee, explained that when these works were completed it 
would be possible at any state of the tide to take any vessel, even 
the Oceanic, now trading to Liverpool, and any vessel which was at 
present designed, from the Huskisson Docks tothe Alexandra Dock 
system. The recommendation was deferred for a week in conformity 








the invention is said to lie in the chemicals used in the receiver. 
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TO CORRESPONDENTS. 


4a In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that ansirers received by ua may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

4a All letters intended for insertion in THe ENGINEER, 07 containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken af anonyinous communications. 


4ar «=We «cannot undertake to return drawings or manuscripts ; 
therefore, request correspondents to keep copier, 


REPLIES. 


We will make some inquiries and reply to 





we must, 


A. R. (Warrington). you fully 
in our next issue. 

W. R. (Rotherham).—We believe you will find the classes of material 
assistance to a practical main, 

V. A.—We have not a notion. Write to the Japanese Consulate, 4, 
Bishopsgate-street, London, E.C. 

H. U. (Southampton).—Write to the secretaries of the Royal College of 
Science, Kensington, and the Camborne Mining College, Camborne, 
( ‘ornwall, for full particulars. 

J. T. (Eccles).—(a) ‘* Descriptions of ships and designs of all kinds,” is a 

@ little vague. (1) Please say what kind of designs you mean. We are 
naturally disposed to think that for all kinds of engineering work THE 
ENGINEER is hard to beat. 

Fiprs.—We would recommend you to consult the advertising pages of cur 
contemporaries devoted to mining and also the “ Mining Directory.” 
From these two sources you will find the names of the firms who make 
and sell explosives, and the names of the mines where they are 
employed. 

SLapER.—{1) See Wolff's ‘‘ Modern Locomotive Practice,” 
Scientifie Publishing Company, Manchester ; price 10s. 6d. (2).We do 
not understand what you mean by ‘exact weight of water.” (3) The 
injector is measured by the diameter of the nozzle. (4) There are 
approximately 25 millimetres to one inch. 

T. W. F. (Maidstone).—Assuming the total grate area of one boiler to be 
30ft., then taking a chimney, say, S0ft. high, the size at the top should 


30 x -3 — about ft. Tin. 


published by 


be square. Without making the chimney 
/ 80 

any higher a second boiler might be provided for by increasing the size 

at the top to about 3ft. 6in. square. For an ordinary chimney the 

thickness of brickwork should be $in. at the top, 14in. at three-quarters 

the total height, 18in. half-way up, 23in. a quarter the way up, and 

28in. at the base. 








MEETINGS NEXT WEEK. 


INsTITUTE OF MARINE ENGINEERS.— Monday, February 15th, at 8.30p.m., 
at 58, Romford-road, Stratford, E. Discussion on “ Marine Petrol Motors 
and Motor Launches,” by Mr. O. Sumner. 

Tue Institution oF Crvit. Exarnrers.—Tuesday, February lth, at 
8 p.m. Ordinary meeting. Paper to be discussed, ‘‘The Forms of 
Turbines most Suitable for Low Falls,” by Alphonse Steiger, M.1.C.E. 

THE ASSOCIATION OF MANAGERS OF SEWAGE DisposaL WorKsS: YORK- 
SHIRE District Brancn.—Saturday, February 20th, at 3 p.m., at the 
Westminster Hotel, New York-street, Leeds. Paper, “‘ The Disposal and 
Utilisation of Sewage Sludge,” by Mr. James Ashton, F.C.S., F.1.S.E. 

Society or Arts.—Monday, February 15th, at 8 p.m. Cantor Lectures: 
‘* Oils and Fats, their Uses and Applications,” by J. Lewkowitsch, Ph.D., 
M.A., F.1.C. Wednesday, February 17th, at Sp.m. Ordinary meeting. 
‘Garden Cities in their Relation to Industries and Agriculture, ‘by A. 
R. Sennett. 

THE INSTITUTION OF MECHANICAL ENGINEERS.—Friday, February 19th, 
at 8S p.m., at the Institution House, Storey’s-gate, St. James's Park. 
Annual general meeting. Discussion on ‘‘ Heat Treatment of Steel.” 
Paper, ‘‘ The Motion of Gases in Pipes, and the Use of Gauges to deter- 
mine the Delivery,” by Mr. Richard Threlfall, F.R.S. 

Royal METEOROLOGICAL Society.— Wednesday, February 17th, at 
7.30 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, S.W. Ordinary meeting. Papers, ‘‘ Report on the Pheno- 
logical Observations for 1903,” by Edward Mawley, F.R. Met. Soc., 
F.R.H.S. ‘Observations by means of Kites at Crinan in the Summer of 
1903," by W. H. Dines, B.A., F.R. Met. Soc. 
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MARINE ENGINES IN WARFARE. 

At last the solution of a vast problem is almost 
within our grasp. Hesitations, doubts, unwarranted 
certainties, assumptions, will be brought to the final 
issue by the test of war. The vast, costly machinery 
of destruction, built up in these latter days, is being 
put to the final trial. The great experiment is being 
carried out, and the world will know at last what is 
the real power of the gun and the torpedo; the 
real defensive worth of armour. All these matters 
have an interest for the engineer, but above all is he 
concerned with those things peculiarly his own— 
the engines and boilers, which are the life of the 
ship, and without which conflict, attack and defence, 
becomes impossible. 

The outbreak of war lends a peculiar significance 
to much that has recently appeared in our columns. 
It will be remembered that during the autumn 
manceuvres no fewer than twelve great battleships 
and cruisers were disabled wholly or partially by 
machinery defects. Our comment on the deplorable 
fact was followed by a discussion in our correspon- 
dence columns. On the one hand, it was urged that 
all the breakdowns which had occurred: were due to 
incompetent ‘engine driving;” and a practical train- 
ing in the mercantile marine was advocated as the 
best means of avoiding such casualties in future. 
On the other hand, it was urged that the conditions 
under which marine propulsion goes on in the Navy 
and the mercantile marine are so different; that 
neither can learn any useful lesson from the practice 
of the other; and it was even said that the break- 
downs which occurred were in the main due to the 
design of the machinery; and, by implication, 
that no care or shill could have prevented them. 
We have no doubt that the correspondence repre- 
sents the views of men very well qualified to express 
opinions of value. That circumstance renders what 
they have said, when taken with the actual facts, 
disconcerting if not alarming. 





| another occasion. 


It is quite well known that for a long period— 
indeed, from the very first—the ship and the gun 
have, for some inscrutable reason, been regarded as 
of much more importance than boilers and engines. 
The result has been that the engineer has been 
driven in upon himself, so to speak, and he has 
schemed and pared and toiled to produce machinery 
whose principal merit is. the development of 
maximum horse-power in minimum space. For 
peace times, and theoretical war, all this was well 
enough; but does it meet the case of actual fighting? 
Everyone is convinced that mobility in action is 
essential not only to attack but to defence. The 
warship does not exist which with disabled engines 
would not be destroyed by an enemy who could 
move. It is axiomatic. The ships that can keep 
moving must beat those that cannot. The over- 
whelming fact is before us that in the engine-rooms 
of w arships the fate of nations will be decided. The 
torpedo attack at Port Arthur enforces the lesson. 
Turning to the report of the breakdowns in the 
manceuvres, we find that the Powerful was disabled 
by the flooding of crank pits with water. One of 
our correspondents tells us that this was caused by 
the bilge pump strum becoming choked with waste. 
If the incident had occurred in time of battle, the 
Powerful would assuredly have been lost for ever to 
the British nation. Eyen now the proper import- 
ance has not been attached to the terrible list of 
casualties which disabled a most magnificent fleet ; 
and the pity of it all is that, as ‘“‘ Superintendent 
Engineer” insists, there was no failure of vital ele- 
ments in the machinery. Incompetent engine 
driving, or such a disposition of machinery that 
good driving was impossible, is accountable for the 
whole. 

Inall the discussions which have gone on concerning 
the status of engineers in the Navy, their education, 
privileges, and what not, the fact of paramonnt 
importance has been overlooked. The engines of 
fighting ships must not be allowed to stop working 
because of hot bearings, leaking stuffing-boxes, or 
choked strums. It is notorious that some ships are 
always ready when wanted, that they steam better 
now than they did on their trial trips, that they are 
not afflicted with hot bearings or any other com- 
plaints. If this is possible with many, it is possible 
with all, and there is not a moment to lose in 
setting our house in order. Above and beyond 
every other condition, a warship must be capable 
of movement until the very last. To stop in a 
modern naval action is to court destruction. It is 
not certain that great speed is essential to success. 
It will certainly be too dearly bought if it entails the 
chance of a breakdown at critical moments. We 
have long held that not nearly sufficient im- 
portance is attached to the power- of movement. 
It has been taken for granted that engines will 
not break down, and even now that the autumn 
manceuvres have demonstrated the fallacy of the 
assumption, we cannot hear that any action has 
been taken, or any attempt made, to prevent the 
occurrence in the future of what were, properly 
interpreted, catastrophes. Without the engines, 


guns, and torpedoes, and rams are useless. The 
ship cannot steer; she cannot avoid a foe; she 


can but die fighting. The more carefully all 
the facts are considered, the more manifest does 
it become that the highest engine driving skill must 
be available in the engine-rooms of our men-of-war, 
and must be chad no matter whose suscepti- 
bilities are hurt, and no matter at what price. It 
has been very prorerly pointed out that the engineers 
of warships are far too few in number, and too much 
oppressed with other duties to make joints, pack 
stuffing-boxes, adjust bearings, or clear lubricators 
with their own hands. The work devolves on their 
subordinates the artificer engineers; and the train- 
ing of these men, so far as we can learn, leaves much 
to be desired. It is well known in naval circles that 
great differences in merit exist between the engine- 
room staffs of different ships. All should be brought 
up to the same high level; and, lastly, engineers 
designing marine engines should bear in mind that 
the successful running of a series of trials is not all 
that the people of this country want. The para- 
mount condition of real success, of real naval 
strength, is that the propelling machinery of our 
warships should never break down. 


LATHE POWER. 


ALTHOUGH - recent scientific experiments have 
done much to increase our knowledge of the high- 
speed lathe there is still much to be learnt. Of the 
things that have not yet received the investigation 
they demand probably the correct cutting angle is 
of the greatest importance, closely followed by the 
question of the use of several tools. On the latter 
point we have recently received from a very well in- 
formed source some remarkable deductions from Dr. 
Nicolson’s test, into which we hope to go on 
At the present moment we pro- 






















































































































































































































































































164 


THE ENGINEER 





pose to discuss the power required for driving lathes 
—a question which appears to be generally but 
We do not hesitate to say 
great 
power that is required by lathes to cut at high 
Lathes 


understood. 
few engineers 


little 
that have realised the 
speeds with deep cuts and quick feeds. 
are being built capable of removing 500 lb. to 600 lb. 
of mild steel per hour, and are being fitted with 
motors of which the normal output does not exceed 
from 8 to 10 horse-power. To supply machines 
of this capacity with such inadequate sources of 
power is to court disappointment, for either the 
lathes cannot work up to a good average, or 
the motors must be constantly overloaded, with the 
well-known results. The power should be at least 
double that provided. A fairly safe rule for the 
average maximum output is to allow four horse- 
power at the lathe for every hundred pounds of mild 
steel removed per hour. This figure has been 
deduced from the Manchester tests, and although 
independent confirmation is needed, we are disposed 
to think that it is approximately correct. It is true 
that much higher figures have been reached, up to 
something like 36 1b. per net horse-power, but the 
conditions are not ordinary shop conditions. Using 
this figure, it is interesting to see what it brings out 
as a correct horse-power for a lathe of moderate 
dimensions, say, from 12in. to 14in. centres. Such 
a lathe should be capable of taking certainly a 
2 by 4 cut at 45ft. per minute, equivalent to nearly 
500 lb. per hour. Therefore, at least 20 horse-power 
should be provided to drive it—a very different 
figure from the 8 to 10 horse-power which some 
engineers appear to consider sufficient. 
In this connection an interesting question is 
raised: What is the best method of estimating the 
power of a lathe? On it there is some difference of 
opinion. Mr. E. P. Hetherington has suggested a 
formula which has the great merit of simplicity. 


tainly, several makers, rather than run the risk of 
such high speeds, have discarded the cone alto- 
gether, and are using a very wide belt on a single 
pulley, thus obtaining the power required by 
increasing the belt pull rather than the velocity. 
The obvious objection to this plan is that much 
more gearing has to be employed. 

These problems are, however, in a sense only side 
issues. They relate to, but do not immediately 
affect the provision of power. They demand 
inquiry, it is true, but only in order that there may 
be more definiteness about the best means of pro- 
viding the power requisite, which, as we have 
attempted to explain briefly, is frequently under- 
estimated. 


THE DENABY MAIN CASE. 


AFTER a hearing by a judge and special jury, 
which lasted for nine days, what has come to be 
known as the Denaby Main case was decided on 
Monday last in favour of the employers. For 
reasons which we shall presently elaborate, this is 
in some respects the most important case which 
has come before the Courts since it was decided 
| that trades unions can be sued in their corporate 
|capacity. It is important, not only because a 
large sum of money is involved—that has been a 
| feature of many actions against trades unions—but 
| because the employers haveattempted, and have been 
successful in their attempt, to bring home to the 
officials of a powerful Union full responsibility for 
the acts of their subordinates in fomenting, and 
giving support to, an illegal strike. It may} 
be that on appeal to a higher Court the full 





measure of legal responsibility will not be 
brought home to the Unionas a_ corporate 


body ; but it can, at least, be said that, upon the 
facts as proved before them, the jury have decided, 
in no uncertain voice, that the liability is with the | 
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The pits were shut down; the airways and leads 
became choked up through the absence of proper 
shoring ; the few men who attempted to do their 
duty by the company were intimidated, and kept 
away from work by force; and last, but not | 
thousands of women and children were rendered 
homeless, and reduced to want and misery. The 
strike was ended, and the men commenced work 
again in January, 1903, subject to the 10 per cent 
reduction, owing to the fact that the Court of 
Appeal had declared that the payment of strike pay 
was illegal under the rules of the Association, haying 
regard to the manner in which the strike began, 
In the light of these facts the colliery company com. 
menced its action, and the jury have found, in effeet 
that certain of the delegates, acting as agents for the 
Association, and for its benefit, procured the men 
to break their contracts ; that the Executive Couneil 
ratified the acts of the delegates in procuring this 
breach of contract; and that the strike had been 
maintained by unlawful means. They also found 
that the various defendants had conspired together 
to do the above-mentioned acts. The question of 
damages stands over for a further hearing. 

The first sensation which one has in reading a 
case of this kind is one of intense pity for the work. 
men who were led into a strike which must dra 
upon their hard-earned savings to such an appalling 
extent. At the conclusion of his summing up the 
learned judge expressed his profound regret that 
amongst all the officials of the Union or leaders of 
the men there was no one who had the courage to 
come forward and tell the men that their policy was 
wrong. It would seem that from first to last the 
full legal consequence of the men’s action was never 
properly placed before them. The Union officers clearly 
had it in their power, when they first heard of the 
strike, to say that it was illegal, and put a stop to it 
by refusing to grant strike pay; but they seemed to 


east, 












































































































































































































































































































































































































































He proposes to multiply the width of the belt by 
the maximum gear ratio by the largest diameter of 
the cone. For purposes of comparison this formula 
may be very useful. It includes the three features 
on which most stress is laid by designers of high- 
speed lathes—the diameter of the cone, the width 
of the belt, and the high gear ratio. But it is only 
of service for the establishment of comparisons, and 
it suffers from the disadvantage that the unit it 
presents has no definite meaning, and is not refer- 
able to any recognised standard. Hence, although 
it may show that of two or more lathes one may 
have a greater power to overcome the resistance of 
the cut than the others, it gives no definite informa- 
tion as to the amount of work that the lathes can do. 
For this reason many people prefer to adhere 
to the old recognised formula for horse-power— 
namely, belt sp2ed by total belt pull divided by 
33,000, or, as it is sometimes expressed, revolutions 
of the spindle per minute by the maximum circum- 
ference in feet of the cone by the width of belt by pull 
per inch, divided by 33,000; which gives the maximum 
net horse-power of the lathe. From a figure like 
this it is possible to deduce at once the amount of 
metal that may be removed per hour—to our minds 
by far the most practical and safest basis-of compari- 
son. The formula, however, lends itself to investiga- 
tion on two points—first, what is a fair working belt 
pull perinch; and, secondly, what isthe maximum safe 
peripheral speed for cast iron pulleys? The former 
must vary with the conditions, but if from 601b. to 
80 lb. is allowed, no great error is made. If 824 lb. 
might be taken as a standard for high-power lathes, 
and if a consumption of 4 horse-power per hundred 
pounds of mild steel per hour be accepted, then a 
useful general formula may be constructed. It 
would be belt speed by width of belt divided by 16 
gives the number of pounds of mild steel that may 
be removed per hour. Take, for example, a lathe 
with a 4in. belt, running at 600ft. per minute. 


Then have as = 150 lb. per 

the maximum output. Such a figure is, indeed, 
not to be considered as absolutely correct, since 
it has been shown that the amount of metal 
removed is not constant per horse-power at all 
speeds, but for arriving at a rough idea as to 
the output of the lathe it may have some value. 
On the other matter to which we have referred, 
the safe limit of speed for cast iron cones, much 
might be said. The point to be observed is that 
by increasing the ratio of the cones and using very 
large diameters a dangerous speed for the big step 


Union. 
at the history of the 
a tribunal has _ been 


ease. For some 


in 
shire. 


presided over by Lord James of Hereford. 


paid for piecework. 
an inereased demand for coal, the wages 
wages earned by the men were 60 per cent. in 
advance of what was originally prescribed. 
1902 there was a readjustment of ‘wages, and 
by an order of the Court of Arbitrators, which 
was to take effect on July 2nd, the wages of the 


reduced by 10 per cent. In spite of what was said 
to the contrary in the course of the case, the 
prospect of this reduction appears to have been the 
cause of all the trouble. 
Association has numerous branches in the West 
Riding, delegates from each branch being sent to 
form the Supreme Council of the Association. 
are laid down for the procedure which has to be 
adopted if the pitmen desire to seek redress of any 
grievance by going out on strike. In the latter part 
of June, 1902, there seems to have been some dis- 
content amongst those employed at the Denaby and 
Cadeby pits, and by a resolution passed in a manner 
which wholly disregarded the rules of the Associa- 
tion, the men decided to cease work. This decision 
was immediately carried into effect, in spite of the 
fact that every man was bound by the terms of his 
employment to give fourteen days’ notice. 

It was also made clear in the course of the case 
that the Denaby and Cadeby delegates of the York- 
shire Miners’ Association had counselled the men 


‘ 
te 


we hour as 
was their attitude upon this and other occasions 
which has placed the Union in their present 
awkward predicament. But the Council of the 
Association realised from the first that they would 
run grave risk in lending their sanction to a strike 
unlawfully begun. They therefore recommended 
the pitmen to “sign on ” once more, and then, 
having done so, to give a proper fourteen days’ 
notice terminating their employment. If that pro- 
cedure were calried out the men would receive strike 
pay. Acting on this advice, the men attended at 


the pits on July 17th to sign fresh contracts, but 


It is necessary to glance for a moment 
years 
existence for settling 
disputes between coalowners and colliers in York- 
That tribunal consists of three representa- 
tives of masters and three representatives of men, 
In 1890 
a list of prices was fixed for the Denaby pit, and in 
1896 a similar list was fixed for the Cadeby pit. 
These lists form the basis upon which the men are 
Since the year 1890, owing to 
have 
gradually risen, with the result that in 1901 the 


In | 


men at the Denaby and Cadeby pits were to be | 


The Yorkshire Miners’ | 


Rules | 


as to the course which they should adopt, and it | 


prefer to have recourse to a miserable subterfuge in 
order to put the men in a position to terminate their 
contracts of service in a lawful manner. The facts 
which we have stated above are sufficient to show 
that this case goes much further than any previous 
decision upon the question as to how far a trade 
union is responsible for the acts of its officials. 
So far as the initial step was concerned, it is clear 
that there was no resolution by the Council of the 
| Association to the effect that the men should break 
| their contracts ; and the Council can only be held 
| liable upon the principle that they ratified and 
| approved the conduct of the men. As to whether, 
|if such ratification can be proved, the Union is 
| liable there can scarcely be two opinions, and the 
| case of Quinn v. Leatham dispels any doubt upon 
| the question whether acts similar to those which 
| were proved give a good cause of action. In that 
case the appellant, an officer of a trade union, in 
| combination with other members of the Union, first, 
induced a servant of the respondent to break his 
contract with the respondent; secondly, induced a 
customer of the respondent, by threats of calling 
out the customer’s men, to withdraw his custom; 
and, thirdly, induced the respondent's servants to 
leave his service. It was held in these circumstances 
| that he had been guilty of an actionable conspiracy. 
Whether the full measure of responsibility can be 
brought home to the defendant association in such a 
way as to enable the plaintiffs to obtain relief from the 
Union funds perhaps yet remains to be seen. It will 
be remembered that in another trade union case 
namely, that of the Glamorgan Coal Company, 
Limited, v. South Wales Miners’ Federation—clear 
evidence was forthcoming, to the effect that the 
men were acting under and by the authority of the 
Federation. That case, however, is a clear authority 
for the proposition that a Union may be held liable 
|for persuading a breach of contract. It appears 
| that the miners employed at the collieries in South 
| Wales, without giving notice to their employers, 
and in breach of their contracts with them, abstained 
from working on certain days, called ‘“ stop-days.” 
In so doing the miners acted—as the majority of 
the Court held—under the direction or order of a 
Federation of the miners, given by their Executive 
Council. The object of procuring this breach of 
contract was to keep up the price of coal, upon 
which the amount of the miners’ wages depended. 
It was held by the majority of the Court of Appeal 
that the defendants were liable in damages. 
As this case is under appeal to the House of Lords, 
the last word has not yet been said upon the ques- 

















may easily be reached when the belt is running at 
only a moderate speed on the smallest step. A 
practical experimental investigation into this sub- 
ject is much needed, as there is no little difference 
of opinion as to what may be regarded as a safe 
ultimate speed for cone pulleys. We believe the 
best practice is not to surpass 5000ft. per minute, 
hut we also believe that lathes may be found 
running faster, and whilst certainty on the subject is 
lacking it would be unwise to condemn them. Cer- 


another hitch occurred. Acting again, as the 
jury have found, by the advice of their officials, the 
men refused to sign the new contract on the ground 
that it contained a new clause. It was made 
clear at the trial that there was in fact no such new 
clause. In the result all the men went out 
on strike, and remained out on strike and in| 
the receipt of strike pay until January, 1903. | 
All the usual conecomitants of an obstinate strike | 
were enacted during this period of six months. | 








tion as to what is sufficient cause or excuse. In 
our view, however, this is, or ought to be, a ques- 
tion of fact in each case, and it is difficult to see 
where the sufficient cause or excuse comes in in 
the Denaby Main case. 
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THE BATTLE OF PORT ARTHUR. 
So far as can be gleaned from the meagre details pub- 


lished, Japan’s first blow at Port Arthur has been fatal to 
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the Russian fleet. Some confusion has been caused by 
Admiral Alexeieff's use of the word “ mines ” instead of 
torpedoes. It suggested, amongst other things, that a spar 
torpedo attack took place the only attack that would 
have been of value had the Russian vessels been protected 
with nets, as they ought, beyond all question, to have 
been protected. But such further evidence as has come 
to hand leaves little doubt that the torpedo proper was 
used, probably the 14in. size, for it is difficult to imagine 
go small a ship as the Pallada remaining afloat for any 
length of time after a hit from an 18in. torpedo, whereas the 
atory as told officially is quite in accord with known dataof the 
L4in.torpedo. Much interest centres round the Tsarevitch, 
which was specially designed to withstand torpedo attack. 
According to the official report she was hit in the stern, 
and her special protection does not extend to that part. 
Probably her propellers have suffered severely, but other- 
wise it may be found possible to patch her up in a week 
or two, despite the absence of a dock. The damage to 
the Retvizan is mysteriously described officially as “in 
the part containing the pumping apparatus.” The 
Pallada was hit in the engine-room section. In every 
case the damage is less than would be expected, except 
under the assumption that 14in. torpedoes were used. It 
is, however, idle to comment much until the Japanese 
official version is to hand. Apparently their boats were 
untouched, but this is so far surmise. We are still very 
much in the dark as to what actually happened- 
whether a species of fleet action was in progress or 
whether this came afterwards. From the scientific 
aspect of naval warfare this must be known before any 
sound deductions can be drawn. The subsequent bom- 
bardment is as yet so vaguely described that comment 
is almost impossible. On the face of it, Japan acted 
rashly in attempting to engage forts, but we must know 
the circumstances before we can criticise. At any rate, 
the Japanese ships do not appear to have suffered 
much, 
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Rubber, Gutta-percha, and Balata,. By Franz Cuiovurn. 
London: Maclaren and Sons. 1904. 
Tus volume is the first English translation of a book by 
Herr Clouth which has appeared in more than one edition 
in Germany. It seems to us that it would have been 
desirable to make clear in the preface the scope of the 
work; as it is, no definite information on the point is 
given until Chapter VI. is reached. Here all doubts are 
set at rest, and we learn that it was quite outside the 
author's intention to provide a guide to the processes of 
manufacture, and stillles: v hand-book for manufacturers. 
The author's intended readers are the unskilled persons 
who may take an interest in the stibject, the elect in the 
large army of buyers of rubber goods whose general 
ignorance and lack of discrimination form matter for 
somewhat sharp criticism. Under the circumstances, 
therefore, Herr Clouth’s British competitors in the rubber 
trade have no legitimate ground for grumbling if a feeling 
of disappointment supervenes after perusal of the volume, 
though in saying this we do not think that a single 
manufacturer exists who could not learn something from 
the volume. Many manufacturers, indeed, will, we are 
sure, find a good deal to interest them, and, as for the 
lack of detail in the discussion of manufacturing processes, 
they will no doubt console themselves with the thought 
that trade secrets sold to the many lose all the monetary 
value they may signify to the individual. What we have 
just said as to the scope of the book precludes any refer- 
ence to insufficiency of treatment, and we shall therefore 
avoid commenting on matters strictly technical. A little 
revision is desirable as regards the dates in the historical 
introduction; it was a very long time before 1871 that 
Hancock vuleanised in a sulphur bath, and Parkes’ patent 
for cold cure was brought out in 1846, not 1873. The 
chapters on the natural history and production of the 
various rubber brands are very full, and have been 
brought up to date; they will undoubtedly form the most 
useful portion of the book to the British manufacturer 
who has only quite recently come to take any serious 
interest in the terminus a quo of the raw material he 
buys at Liverpool or London. In referring to the 
primitive and unsatisfactory methods adopted by 
the natives for coagulating the rubber milk in 
equatorial East Africa, the author hardly does justice to 
the improvements which have been effected in recent 
years under European supervision ; though, in saying this, 
we are far from wishing to be understood as approving of 
the political methods adopted in order to increase the 
output from the Upper Congo. The very important topic 
of adulteration and under-selling of rubber goods comes 
up for some trenchant treatment at the author's hands, 
though we are much afraid that what he says about cus- 
tomers looking at price first, and quality afterwards, will 
fall on unheeding ears. He emphasises the disadvantage 
under which the buyer labours, because of the inability 
of the chemist to distinguish between the first and second 
qualities of rubber once they are mixed and manufactured, 
and the gist of his advice to buyers is to deal with a 
reputable manufacturer, and to trust him to give full 
value. Excellent advice no doubt; but, then, awkward 
doubts will somehow or other keep springing up in 
the breast of the buyer as to the thorough disinterested- 
ness of the manufacturer, so we may expect him to go on 
using his own judgment, in many cases to his own disad- 
vantage. Herr Clouth does not mince words—he says 
that it is to be condemned severely, and can only be 
called fraudulent to describe inferior qualities of rubber 
as “ Para,” as too often happens. We cordially agree 
with him, and hope that any of Herr Clouth’s com- 
petitors who cannot absolve themselves from transgres- 
sion will take his indictment to heart. The rather in- 
teresting remark is made that the American pays 100 per 
cent. more for rubber goods for his own use than the 
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From this it appears that the German manufacturer 
has been forced to study the art of cheapening rubber 
to a greater extent than his competitors in other lands, 
and it is somewhat regrettable that the latter, espe- 
cially the British, have had to reduce these qualities 
in many branches in order to stem off German invasion. 
Special reference is made to fine cut sheet formerly as 
made in England of the highest quality rubber only, but 
which is now said to be adulterated to a considerable 
extent, even the “knife marks” being the work of a 
grooved roller. 

The author is evidently not a convert to the full 
on all that has been advanced as to the chemical 


| 
| nT 
| Fone and the Englishman 30 to 40 per cent. more 


compound of rubber and sulphur formed during 
vuleanisation, and he counsels a _ waiting policy, 
which quite accords with our own ideas on the 
subject. None too much emphasis is given to the 
necessity of paying close attention to the correct 


vuleanisation of goods, seeing that this process of 
the manufacture is undeniably the more delicate and the 
most important. In connection with the fastening of the 
lid to the vulean pan, the author has recently patented an 
improved method in which wedge faces take the place of 
screw fastenings, a considerable saving of the workman’s 
time being effected. The matter is ‘of interest in view of 
the fatal accidents which have happened in late years by 
the blowing off of pan covers. Another improvement, 
which might with advantage be used to a greater extent, 
is Herr Clouth’s safety disengaging gear for washing and 
mixing rolls, an appliance which can immediately be put 
into action by the workman in the event of an accident. 
A full description of this gear is given in the text. 

In the chapter on gutta-percha and balata, full con- 
sideration is given to the important question of the future 
supply of the former; it is only in quite recent years that 
a systematic study has been made of the various trees 
yielding gutta-percha in the Malay Archipelago, and the 
author in his recommendations to would-be planters is 
evidently convinced of the applicability in this case of 
the adage festina lente. With regard to balata, we may 
say that the information, though not as full as it might 
be, is certainly the most complete source of reference to 
this little known body that we remember to have come 
across. Though such wasteful methods of collecting as 
are adopted in Venezuela are certainly to be condemned, 
it cannot be said that the matter is of great importance 
compared with the cases of gutta percha and rubber, 
owing to the abundance of the trees and the compara- 
tively small demand for the material. It is in the form of 
machine belting that balata comes before the notice of 
the engineer, and we can recommend the book to those 
who would learn something about the properties of the 
With respect to the chemistry of balata, as given 
by the author, we are somewhat surprised to read that it 
is unaffected by nitric acid. Before closing this review, 
a word of praise may be given to the maps showing the 
geographical distribution of rubber and gutta-percha 


trees. 


Transvaal Mines Yearly Report (ending June 30th, 1903) of 
the Government Mining Engineer. Pretoria Government 
Printing and Stationary Office. 1904. 

We do not usually look to our Crown Colonies for object 

lessons in the collection and publication of trade statistics. 

The Transvaal, however, is a distinct and pleasing excep- 

tion to this rule. And that such should be the case at a 

time when South African statistics are of the most vital 

importance to the business man is a cause for sincere 
congratulation. 

The second annual report of the Commissioner of Mines 
in the Transvaal since that country became a British 
possession has just been issued, and it is no exaggeration 
to say that it is a masterpiece in the way of Blue-books. 
We shall not attempt to deal with it fully here, for to do 
so would be impossible. Not only is it full of the most 
elaborate and careful statistics, but in a measure it may 
be regarded as a a treatise on the improvements in mining 
plant, which are rapidly revolutionising the methods of 
gold mining on the Rand. We recommend all those who 
look to South Africa as a market for their productions to 
get this book, which we are sorry to hear is only 
obtainable, up to the present, from the Government Publish- 
ing Offices in Pretoria. 

Apart from the letterpress, the report contains a large 
number of cuts, representing, among other things, the 
arrangement of plant, maps and plans of the mining 
inspectors’ districts, and of the mines and the under- 
ground workings of various sections and shafts. Most 
interesting of these is a set of drawings giving full 
particulars of the most recent system of haulage by 
underground conveyors. This is quite a new feature in 
commercial mining, and one which, if generally success- 
ful, will have a great effect on the demand for trucks. 
Here, however, we must confine ourselves to pointing 
out the points in the report which go to show the 
practical progress of the Rand mines from July, 1902, to 
June, 1903. One great feature which strikes us is that 
there can be no real foundation for the often expressed 
doubts of the pessimists as to Rand progress. Over and 
over again in these columns we have insisted on the fact 
that the financial aspect of mines at Johannesburg has 
no bearing whatever on the industrial problem. This 
report proves without question that, whatever cause for 
despondency the individual shareholder in Rand 
securities may have, the manufacturer of machinery who 
wishes to secure orders from Johannesburg need not 
share the despondency of the speculatorin shares. The 
manufacturer’s great and real bugbear is, of course, want 
of labour, and yet this report goes to show that in the 
year under review the gold output has been very nearly 
as high as in the year 1897. In 1898 the Rand output 
touched high-water mark, the amount being 3,823,367 oz. 
In 1899 the coming war began to make its influence felt, 
and the output dropped somewhat. In 1900 it was 








ebb during the last sixteen years—258,032 oz. In 1902 
this amount was multiplied six-fold, and last year, in spite 
of the terrible forebodings of financial people, the output 
went up to 2,732,943 oz., which almost ties with 1897 
as the third biggest year that has ever been known. 

If we compare 1903 with the record year, 1898, we 
find that while three-fourths of the maximum output has 
been arrived at, the comparison between labour in these 
two years is—black and white—100,090 in 1898 to 79,164 
in 1903. From this it would seem that labour at the 
present day appears to bear the same relative proportion 
of efficiency to the output as it did before the war. But 
to be perfectly just, we should explain that the chances 
of effective work have not been anything like so great 
since the war as it was before. This is mainly due to the 
fact that greater numbers of the miners have been em- 
ployed on non-productive work than when the mines 
were working normally. Firstly, Boer damage had to be 
repaired; and, secondly, there was much lost labour in 
opening and starting mines, and in maintaining mines, 
that were not actually at work; thirdly, there has been 
a want of that balance of labour which one looks for in 
normal times in regulating the two branches of “ develop- 
ment ”’ and “ ore getting.” When we make due allowance 
for these handicapping conditions, it may fairly be said 
that at the present day, per head of men employed, the 
gold output is far better than it was. In view of the 
fact that the general efficiency of the men immediately 
after the war could not have been up to the previous 
standard, we must assume that recent labour-saving 
appliances have already been able to make their presence 
felt at the Rand. Slight as this effect has. been up till 
now, we can well foresee that after the alterations to 
plant that are now going on, in a very few years we may 
expect to find a very much larger output for a given 
number of hands. 

And now as to the very vexed question of the ratio of 
white men to coloured men. We have gone very care- 
fully into this question in previous articles, so that we 
need do no more here than point out what that ratio has 
been. The report shows that the average ratio of whites 
before the war was about 13-5 to 100 blacks. During the 
final stages of the war, when mining was beginuing to 
make a fresh start, this ratio increased to 22-1 per 100. 
In the first half-year, with which this report deals, that ratio 
had sunk to 19°5, and now it is18°3. The cause of this is 
easy to determine. During the later stages of the war 
large numbers of discharged irregulars applied for work 
in any capacity at the mines, and were taken on, to a 
large extent, to save the men from starvation. Many of 
these men took work merely to obtain their discharge in 
South Africa rather than be returned to England, and 
many of the rest were totally incapable. The process of 
thinning out the incapable whites has been going on ever 
since, and we may look to the ratio being still further 
reduced as time goes on, until it reaches something like 
12 or 13 per 100 of the total. Before we leave this subject 
of white and black labour, we would point out that the 
report tells us that in the majority of the crushing mills 
the native has been entirely replaced by the European. 
With regard to the efficiency of the white labour on these 
mines, of what we may call the semi-skilled class, the 
report states that when such men have remained at work 
sufficiently long to become efficient, excellent results have 
been obtained, more particularly in rapid shaft sinking, 
which, of course, has been a very important feature in 
the extensive “ developing ” that has had to be carried out 
since the war. Altogether the conclusion to be drawn 
from this comprehensive and carefully arranged report is 
that as an industrial problem the success of the Rand is 
assured. Even without imported labour, it would be 
reasonable to suppose that the highest output on record 
could be arrived at in a year or two from now; but that, 
with imported labour, one can see no possible end to the 
developments of that extraordinary locality. 
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The Factory Manager and Accountant : Some Examples of the latest 
American Factory Practice: Collected and arranged by Horace 
Lucian Arnold (Henry Roland). London: Engineering Magazine. 
—This book is for the greater part a series of articles descriptive 
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useful reference book. 
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New ZEALAND RalLwaAys.—The report of the New Zealand 
Railways, for the past fiscal year, shows that the total mileage 
now open for traffic is 2291—an increase of 56 miles over the pre- 
ceding year. The capital cost of these lines is about £19,000,000. 
The gross income for the year was, in round figures, £1,970,000, 








German does; the Russian also pays 50 to 60 per cent. 


reduced to 348,761 oz. In 1901 it dropped to its lowest 


the operating expenses were £1,340,000, and net income £630,000, 
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GERMAN AND 


STEEL TRADES. 

A compantson of the British and German iron and 
steel trades at the present moment shows the remarkable 
fact that the latter has now eclipsed the former, and that 
in the short period of six years Germany has doubled the 
tonnage of her exports, and increased the value beyond 
that of the United Kingdom. It was known that the 
production of pig iron, as was stated in this journal on 
October 16th, 1903, under the title of “ The Steel Trade 
Supremacy,” would exceed the British output in 1903. 
The actual figures for Germany are 10,085,634 tons, as 
compared with 8,402,660 tons in 1902, whereas the 
estimated production of pig iron in Great Britain during 
last year amounts to 8,350,000 tons. It was, however, 
searcely anticipated by British iron and steel firms that 
the extraordinary progress of the German export trade in 
iron and steel, and iron and steel manufactures, during 
1902 would be continued in 1903, but this expectation has 
not been verified by the results, although the proportionate 
rate of development is considerably less than that which 
took place in 1902. In metric tons the exports from 
Germany, which only totalled 1,626,130 tons in 1898, 
advanced to 2,347,211 tons in 1901, and 3,309,007 
tons in 1902, while a further increase to 3,480,000 tons 
occurred in 1903. These figures compare with the 
British exports of iron and steel, which reached 3,571,373 
tons in 1903, as against 3,473,645 tons in 1902, and 
2,812,523 tons in 1901. It will be seen that if material 
progress had not also been made by the United Kingdom 
in the past two years, the Teutonic exports would have 
surpassed those of this country. 

If the position of affairs is regarded from the standpoint 
of the value of the exports, it will be found that Germany 
has already outstripped the United Kingdom, and this 
may be attributed to the fact that the former has already 
begun to sell to other countries a larger tonnage of semi- 
finished and manufactured iron and steel than was 
previously the case. According to the Board of Trade 
returns, the value of the British iron and steel exports 
amounted to £28,877,337 in 1902, whereas that of the 
German exports reached £30,169,000. The figures for 
the United Kingdom are £30,453,190 for the past vear, 
while the provisional ascertainment officially made in 
Germany is represented by £32,912,500. The latter total 
is subject to future correction, but bearing in mind the 
actual difference between the provisional and the ascer- 
tained values in 1902 and the condition of prices during 
1903, it is highly improbable that for the latter year the 
final results will be found to be less than £32,000,000. If 
this assumption should prove to be correct, the value of 
the Teutonic exports will have exceeded that of the 
British exports by over £1,590,000 in 1903, as compared 
with a realised excess of £1,291,663 in 1902. When the 
question of imports is taken into consideration, it will be 
seen that Germany buys considerably less from other 
countries than the United Kingdom. The total British 
exports of iron and steel amounted to 1,320,586 tons in 
1903, 1,040,744 tons in 1902, 868,739 tons in 1901, and 
761,402 tons in 1900. On the other hand, Germany im- 
ported only 315,898 tons in 1903, 268,918 tons in 1902, and 
400,982 tons in 1901; while in the three years of the high 
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A MODERN PIANOFORTE FACTORY. 

Ix our last week's issue we gave a general description of the 
works which the firm of John Broadwood and Sons, Limited, 
hive just erected at Old Ford. 
place before our readers a number of illustrations 
page and page 162—and par- 
ticulars of the engineering 
features—which are the 
outcome of some years of 
study—of this interesting 
factory. The processes em- 
ployed in the production of 
such delicate pieces of 
mechanism as_ high-class 
pianos must obviously be 
numerous, and unless fore- 
sight is brought to bear 
upon the plans of the works 
much unnecessary handling 
will be involved. That the 
arrangements of these works 
have been well considered is 
shown by the fact that from 
the entry of the raw material 
at one end of the factory, 
until it reaches the store 
as finished instruments at 
the other end, no part of 
the path is traversed more 
than once. The saw mill 
for treating the rough logs 
of timber, and which is 
situated at one end of the 
premises, is served by a line 
of tramway from the timber 
yard. After the wood has 
been here cut up into suit- 
able lengths for artificial 
drying, it stacked on 
trucks and passes to a 
traverser truck at one end 
of the adjoining air-drying 
house — see plan below. 
This traverser delivers the 
materials on torails running 
into one of a series of five 
drying chambers, where it 
remains for some weeks. 
When the moisture has all 
been withdrawn, the trucks 
pass out at the other end 
of the chambers to a second 
traverser, and by it are 
taken to a 3-ton electric lift 
operated by a 15 horse-power 
electric motor, which lifts it 
to one or other of two floors 
above the drying chambers. 
On these floors rails are 
provided, on which the 
trucks run for delivery of 
the dry wood into store. From these floors the wood, as 
required, is taken to the next building, containing a large 
variety of wood and metal-working machinery, most of which 
is of British manufacture. 

The plant includes planing, thicknessing, and surfacing 
machines, with cutters from 12in. to 48in. wide, tenoning 
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BROADWOOD PIANO FASTORY—GENERAL PLAN 


period of prosperity the purchases amounted to 983,112 
tons in 1900, 839,839 tons in 1899, and 528,808 tons in 
1898. The above figures constitute remarkable evidence 
of the development of the German export trade, upon 
which all eyes are at present turned in the hope of further 
extending the external markets. 

The increase in the volume of the exports from 
Germany during 1903 would have been greater had it not 
been for the decline which took place in the middle of 
the summer, notably in the case of orders for the United 
States, and which continued to the end of the year. As, 
however, the American demand ceased several months 
ago, and is not likely to recur within a considerable 
period, it is probable that considerable difficulty will be 
experienced in maintaining the export trade this year 
on the same level as in 1903, but this question depends 
to a large extent upon the success or failure of the 
long pending scheme for the formation of a steel trust 
or syndicate, the fate of which has not yet been 
finally decided. Among the German exports in 1903, 


large increases may be mentioned as having - taken | 


place in pig iron, angles, &c., rails and accessories, blooms 


and billets, plates and sheets, wire, castings, and tubes. | 
show that among other | 


Fhe German official returns 
exports that country forwarded to the United Kingdom 
152,787 tons of angles, &e., in 1903, as compared with 
121,659 tons in 1902; 390,613 tons of blooms, &c., as against 


362,917 tons; and 64,249 tons of rails as against 54,826 | 


tons in 1902. Thus, in three classes of products the 
exports to the United Kingdom reached the formidable 
total of 607,649 tons last year. It is, therefore, little 


and morticing machines and circular and band saws, mould- 
ing machines of various sizes, large and small sandpapering 
machines. Amongst the last-named we observed an unusual 
tool of American design with two vertical spindles. The 
whole of the chips, shavings, and sawdust from all these 
tools, and also from the rough sawmill, are carried off by an 
extensive system of pneumatic conveyors to cyclones over a 
huge sawdust chamber in the boiler-house, to be consumed 
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in which the steel and iron frames of the grand and Upright 
pianos are prepared. - This shop contains a number of special 
drilling machines—see page 162—planing machines, radial 
; | ; » and hinge. 
making machines.. The brass hinges are drawn upon ay 
interesting machine out of a brass strip 1fin. wide, Thi. 
shop is provided with a complete system of overhead travel. 


ASSFMBLING SHOP 


ling carriers, which serve the whole of the drilling machines 
and the tramway. From the metal working shop the 
products pass on to the japanning and gilding shops, and 
thence to the large four-storey building in which are the 
case making and finishing shops. Tramrails are laid through- 
out the ground floor. From the wood-working departments 
the material passes in an uninterrupted path to the various 
departments in the main building. This contains numerous 
electrically-driven machines. Three of these floors are pro- 
vided with tramways and with overhead traveller rails and 
appliances to facilitate the easy handling of the heavier 
articles. 

The overhead travellers lead to and from the 14-ton lifts, 
which are operated by 10 horse-power and 12 horse-power 
electric motors serving every floor. To facilitate the removal 
of shavings and sawdust each floor is provided with com- 
munication to a large shoot, from which the rubbish is carried 
by another extensive system of pneumatic conveyors to the 
boiler-house, as previously mentioned. The extent of this 
plant may be gauged from the fact that the fans providing 
the exhaust and blast deliver over a million cubic feet of air 
per hour, and require 36 horse-power to drive them. 

This conveyor system includes what is claimed to be 
probably the longest suction and delivery mains yet 
attempted with success, with one large fan exhausting two long 
suction trunks, connected to a large number of machines, and 
delivering by a single long trunk into one large cyclone receiver, 
which is at the same time also receiving from another trunk 
from another direction supplied by a second fan. Two cyclones 
are employed—that above mentioned and one separately used 
for the shavings and rubbish from the four-storey building, 
the trunk delivering to it over a distance of more than 200ft. 
This pneumatic conveyor plant has been supplied by the 


BROADWOOD PIANO FACTORY—PLAN OF PRINCIPAL BUILDINGS 


under a specially-adapted furnace of a hand-fired Babcock 
and Wilcox boiler. It is estimated that about one-half of 


wonder that on the one hand British producers are loud | the wood which enters the works ultimately finds its way 
in their lamentations at the continued invasion of | into this boiler furnace, and it is found that the heat-pro- 
foreign steel, but on the other the shipbuilders and sheet | ducing value of the refuse is about 20 per cent. of that of 


rolling mills have been glad to purchase at the lower | 


prices at which the German articles have been offered. 


good coal. This boiler evaporates 2000 lb. of water per hour. 
Parallel with the large mill is a large metal working shop, 


| 


Sturtevant Company, under the specifications and superin- 
tendence of Mr. W. Worby Beaumont, M. Inst. C.E., con 
sulting engineer to Messrs. John Broadwood and Sons, and 
under whom the whole of the engineering work has been 
carried out. 

An air propeller delivers about 17,000 cubic feet of air pcr 
minute into the five chambers of the timber-drying building. 








ght 
eal 
lial 
Re. 
an 
his 


el 








A separate small vertical engine is provided in the metal shop 


for continuously running the drying-room if required, and 
the exhaust from it is used for heating the air. The engine 
also available for driving the metal shop during repair 
when the main engines and shops are’shut down. 

i ‘A double system 
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times, : > 
The heating apparatus 1s very extensive. 
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STEAM CRANE EXCAVATOR. 





THE accompanying illustration represents an eight-ton 
steam crane excavator which has recently been constructed 
for the Cape Government by Messrs. John H. Wilson and 





ENGINE ROOM 


is required—one for warming the shops and the other for 
the glueing work, of which there is an incredible quantity in 
piano-making. Distributed about in all directions are hot 
plates, heating chambers, and batteries of glue pots, which 
are served by the exhaust steam from an engine of about 
100 horse-power. In cold weather this can be supplemented 
by a hot-water heating system, with a battery of four large 
boilers, several miles of steam piping, and American radiators. 

At the north-eastern end of the works are situated the 
boiler and power-houses, which are very compact. There are 
four boilers—three of the locomotive pattern by Messrs. 
Davey, Paxman and Co.; one is capable of evaporating 
30001b. and two 20001b. of water per hour. There is also the 
Babcock boiler previously mentioned, and all are intended 
for a working pressure of 120]b. per square inch. The feed- 
water for these from the neighbouring canal is treated by a 
large Boby-Chevalet detartariser. In the engine-house—a 
view of which is given on page 162—are four engines—one a 
compound horizontal engine by Davey, Paxman and Co., 
capable of indicating 100 horse-power, which drives the large 
mill and the metal working shop; two sets of combined 
Crompton-Paxman compound wound dynamos, with Peache 
high-speed vertical engines for 40 kilowatts, but capable of a 
large overload, each engine being capable of indicating 
80 horse-power. Arranged for working in parallel with both 
or either of these 40 kilowatt sets is an 80 kilowatt Crompton- 
Belliss compound-wound machine, also capable of a heavy 
overload ; the engine being designed to give easily 120 horse- 
power. These electric generators supply the whole of the 
incandescent lamp and power circuits, the latter alone aggre- 
gating 160 horse-power effective, so that in the cold weather 
the large set and one small set are always required. The switch- 
board is by Messrs. Crompton and Co., Limited, Chelmsford, and 
the wire and cable work has been carried out by Messrs. Ward 
Brothers. The contents of the four floors of the main build- 
ing is about 1,000,000 cubic feet without the mills and metal 
shops, which are chiefly on one floor, and make a total of 
1} million cubic feet of space to be lighted, the floor space 
alone being over 100,000 square feet. The rough saw mill is 
driven by two electric motors, one of 26 horse-power and the 
other of 20 horse-power, There is also in the yards an electric 
travelling jib crane, made by Mr. Henry J. Coles, of Derby, 
having a 15 horse-power motor. This crane will lift two tons 
at the rate of 50ft. per minute. In different parts of the 
factory there are altogether eighteen motors, varying from 
5 horse-power to 15 horse-power, mostly enclosed, and all 
taking current from 230 volt circuits. 

A system of electric clocks installed by the Synchronome 
Company ensures uniform time throughout the factory. 
These clocks, of which there are about twenty, are driven by 
electric impulses sent over the circuit from a single master 
clock. The four Dey time recorders in the works entrance are 
also electrically driven from the same circuit. The works 
are provided with complete telephone communication between 
the various departments, which is necessary in view of the 
urea covered. The local exchange is placed in the general 
office, and to it twenty-five telephones are connected. In the 
manager’s offices plug boards enable rapid connection to be 
made to any department without the delay caused by going 
through switching operations at the exchange board. For 
this Messrs. Ward Brothers were the contractors. All the 
electrical work has been carried out to the specifications of 
Mr. W. Worby Beaumont and Mr. R. W. Weekes. 





Puysicat Socrety.—The President’s address, at 8 p.m., this 
evening, at the Royal College of Science, South Kensington, will 
be on ‘‘ The Theories of Microscopic Vision,” and will be illus- 
trated by experiments. 
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Ce., Limited, of Sandhills, Liverpool. It has been designed 
for service in the Thebus Irrigation Works in Cape Colony, 
and to be capable of working out a cutting 50ft. wide by 
18ft. deep without dumping. The speed at which it is to be 
able to work is at the rate of fifty to sixty complete operations 

including tipping into wagons—in one hour. Now, for use 
in soft material a bucket of 14 cubic yards capacity is pro- 
vided, and this would mean an excavation of 75 to 90 cubic 
feet per hour. We are informed that the crane will actually 
fill from 100 to 200 four-vyard wagons—containing, say, from 











by Messrs. Wilson—the steam racking cylinder being 1lin. in 
diameter and 24in. stroke. 

Used simply as a crane the working load is eight tons at a 
radius of 16ft. There is double-purchase gearing, the lifting 
barrel being 14in. diameter. The load when excavating is 
taken on a double jin. diameter chain. There are the usual 
four motions :—Lifting and lowering, revolving, derricking, 
and travelling. The revolving is brought about through fric- 
tion cones, these cones being put into gear by hand wheel and 
screw. The roller path is separate from the carriage, and is 
made on what the makers term their improved frictional 
system, by which the revolving part of the crane is made to 
yield to the load in the case of jerks or shocks, thus 
minimising the chance of breakage. The revolving speed is 
equal to 200ft. per minute with the load at a radius of 16ft. 
The derricking is effected by worm and worm wheel barrel, 
by which the radius can be varied from 16ft. to 20ft., a two 
part lin. diameter steel rope being used. The travelling gear 
is operated by means of a pronged clutch. The inside road 
wheels are 2ft. in diameter on the tread ; they are fitted with 
cast iron centres and Bessemer steel tires. The gauge is 
7ft. 8in., and the maximum speed of travelling is 70ft. per 
minute. The wheel base is 7ft. The jib is of wrought iron, 
and is 25ft. long from centre tocentre. The total weight of 
the crane in working order is given as 30 tons, the heaviest 
piece for shipment or rail four tons, and the total cubic 
measurement for shipment 1760 cubic feet. 

The engines have double cylinders 8in. in diameter and 
10in. stroke. The boiler is 4ft. 3in. in diameter and 9ft. 6in. 
high. It is fitted with three cross tubes, and has been cor- 
structed for a working pressure of 80 lb, on the square inch. 





SEWAGE TESTING APPARATUS. 





Ovr readers will remember that in our issue of Janu- 
ary 26th, 1900, we described the sewage disposal system 
introduced by Mr. W. D. Scott-Moncrieff. In this the 
nitrification of the sewage, or rather of the effluent from a 
roughing tank of special construction, was brought about by 
the use of a number of trays placed one above the other, and 
containing coke. As the liquid dropped from tray to tray it 
underwent a definite change at each step. This fact sug- 
gested to Mr. Scott-Moncrieff the idea of designing an appa- 
ratus which might embody this principle and turn it to 
account for the testing of sewage before designing works by 
which to treat it, and also as a guide during treatment. 
Large sums of money are constantly being spent on sewage 
disposal works. In many instances these have led to failure ; 
in many, too, the system of treatment at first adopted has 
been unsuitable. The .inventor claims for the apparatus 
which we are just about to describe that it will avoid all this; 
that it will be of the utmost value in determining beforehand 
exactly the kind of treatment to employ and the nature cf 
the works to construct; and will, if kept in constant use, 
give a continuous indication which will point out any change 
of treatment which may have become necessary owing to a 
change in the nature of the sewage. 

Th? simplicity of the apparatus makes it seem curious that 
no one should have hit upon such an arrangement before. It 
consists principally of an upright iron tank measuring 3ft. 
by 1ft. square inside and 6ft. high. Its top is quite open, 
and its bottom is closed by a grid, so that the coke with 
which the tank is filled may be prevented from falling 
through. The coke employed is sifted, and only that portion 
used which will pass through a ridale with a jin. mesh and 








EIGHT-TON STEAM 


| 400 to 800 cubic yards—in a day of ten hours, the smaller 
| quantity in hard, and the larger in soft land. For working 
in harder material a one cubic yard bucket has been supplied ; 
| both of these buckets are made of steel. As will be seen from 
the engraving, there is a racking appliance arranged to radiate 





from a fulerum on the jib—this arrangement being patented | transverse collecting channel communicating with a tap, so 





CRANE EXCAVATOR 


be rejected by a fin. mesh. This material is carefully pack«d 
into the tank, so as to make the filter as regular as possible 
throughout its depths, and to render it as similar as possible 
to a percolating bed in ordinary work. It is made 6ft. deep, 
and it is provided at each foot of its length with a small 
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that the liquid collecting in the channel may be drawn off. 
The first of these taps is fixed 1ft. down from the surface 
of the coke, the next 2ft., and so on down to the sixth tap, 
which comes right at the bottom of the filtering material. 
These collecting channels, which are about 1}in. across, act 
juss as though they were the bottoms of trays, for some of 
the liquid as it drops down through the coke gets caught and 
can be drawn off. In the Ashtead apparatus there was a 
distance of an inch or two between the top of one tray and 
the bottom of the tray next above it. Into this space a plate 
or dish might be inserted. This method has not been 
followed in its entirety, as will have been gathered. We 
understand, however, that the apparatus works just as did 
the tier of trays at Ashtead, and that a progressive nitrifica- 
tion may be noticed by analysing the liquid drawn simul- 
taneously from the taps from the top downwards. 

The lower end of the filter tank finishes in an air-tight 
box, the use of which will be presently explained. At the 
top is an ordinary double V-shaped tipper, which can be 
adjusted with weights so as to discharge with varying quan- 
tities of fluid. This tipper, which is made of aluminium, 
delivers into a rectangular aluminium tray 3ft. by lft., 
which has a number of holes perforated in its bottom at 
regular intervals. The liquid, in being delivered into this, 
flows in a wave over the whole of the bottom, and as the 
delivery is first on one side of the tray and then on the other, 
the actual delivery of the liquid on to the coke surface is, we 
are informed, quite regular. Even if this were not so, it is 
urged, it would not greatly matter, since the apparatus is a 
standard, and any sort of sewage submitted to it would be 
treated in the same manner. The sewage is led to the tipper 
trough through a system of taps, and since the flow can be 
regulated by these, and, since the amount of fluid with which 
the tipper discharges can also be adjusted, it will be seen that 
it is possible to provide for any required rate of flow or for 
any desired period of rest between discharges. 

Finally, there is an arrangement by which air can be 
drawn through the coke, and the exact amount of this air 
measured. Mr. Scott-Moncrieff regards this part of his 
apparatus as possessing the highest importance. He con- 
siders it as most extraordinary that no one should have 
attempted to find out how much air was required for filter 
beds, while it was known all the time that air was required. 
According to him, it is lack of air which causes the choking 
of the beds, and that with sufficient air the choking by the 
growth of gelatinous masses may be absolutely avoided. The 
amount of air necessary would appear to be nearly always 
more than will find access to an ordinary bed unless some 
outside means be employed to force it in. Even then, to 
obtain the best results, it is necessary, so we gather, to regu- 
late the supply of air so as to suit the quality of sewage 
actualiy passing through the filter. The way in which the 
air is drawn through the apparatus is by the employment of 
a closed tank forming part of the apparatus, which can be 
filled with water and emptied with a syphon. From the top 
of this tank runs a pipe to the box at the bottom of the filter 
tank. Suppose the water tank to be filled with water, and then 
emptied by its syphon. As the water level falls, air must enter 
the closed water tank, and it can only do so through the pipe 
going to the bottom of the filter, and all air going through 
this must be drawn down through the coke. The result is 
that the gases formed by the action of the bacteria on the 
sewage are drawn into the tank and air takes their place. 
There is a valve in the pipe leading from the water tank to 
the bottom of the filter, so that as the water tank fills again 
the gases are not driven back into the filter, but away through 
a vent pipe, which is also provided with a non-return valve. 
The accompanying illustration will serve to make the forc- 
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THE SCOTT-MONCRIEFF SEWAGE TESTER 





going explanation’ clear. It now remains to see how the 
apparatus may be used in actual practice. 

The claims made for it are somewhat wide. One is that 
with it anyone. interested in sewage disposal is enabled to 
find out for himself ‘‘ all the factors necessary for obtaining 
any required standard of purification by purely natural pro- 
cesses.’’ Further than this, it is claimed that ‘it is so 
essentially simple that any person of ordinary intelligence 
can understand it after a short explanation, and the results 
obtained from it are so exact and satisfactory that there can 
be no possible dispute about their accuracy, seeing that they 
speak for themselves.’’ In’ other words, Mr. Scott-Moncrieff 
claims to have satisfactorily settled the sewage disposal 
problem. 

Now, let us see what the machine will actually do. We 
have not had an opportunity of seeing it at work or of testing 
it, but we have.sio reason whatever to doubt the facts that 
have been laid before us. Mr. Scott-Moncrieff’s assertion is 
that the values of the following factors must be known in 
order to obtain satisfactory results in the treatment of a 


C 
The air re- 
quired per 
cubic foot or 
yard of filter. 


The quantity of 
liquid discharged 
per foot per hour, 
or per acre per 24 
10Urs. 


. Depth of filter 

required for any 
given standard 
of purification. 


The periods | 
between cach | 
discharge. 


Taking the last column first, namely, depth of filter 
necessary. To obtain this when the apparatus is fully at 
work samples must be taken simultaneously from all the taps 





and analysed. The analysis coming nearest to the standard 
which it is desired to attain will give the’ depth best suited 
to deal with the particular sewage under test. The estima- 
tion of the quantity of air required for any desired standard 
of purification and for any given depth of filter, is made from 
estimations by error, starting either with an insufficient or 
excessive air supply. The best rate of flow with any given 
sewage can also be obtained by experiment and analysis of 
the fluid coming from the taps. _The best rate of flow will 
be that which gives the smallest amount of air required per 
cubic foot of filter and the least depth of filter to obtain any 
desired purification. The best ‘period of rest between each 
discharge will be that which gives, for a standard purifica- 
tion, the smallest depth of filter for the highest discharge 
without bacterial deterioration of the filter, or, in other 
words, clogging. A suction gauge glass, U-shaped, is fixed 
to the air-exhausting pipe, and fluctuations of the water level 
in this will show the condition of the filter bed as regards 
clogging. Then, too, it will be possible to estimate whether 
or not a certain sewage is too fresh or too stale ; whether too 
acid or too alkaline, and, in fact, everything about it. The 
best period of anaérobic fermentation will be found to be 
that which gives the required standard of purification with 
the smallest amount of air and depth of filter coupled with 
the greatest rate of flow. Observations, being the results of 
the analyses, may be plotted as curves, and they will show 
the whole operation of purification from beginning to end. 
In fact, by an intelligent adjustment of flow, aération, &c., 
the very best result may be obtained with any sewage with a 
minimum depth of filter bed. 

It appears to us that this apparatus, if it will do all that is 
claimed for it—and, as we have already explained, we see no 
reason whatever to doubt that it will do so—should be of use 
in a large number of ways. It will give the engineer about 
to carry out sewage works something reliable to go upon. 
This may be the means of saving large sums of money, 
besides providing for the satisfactory treatment of the 
sewage. It may be, for example, that the provision of some 
means of further aération than is obtained by the ordinary 
access of the air, will enable the depth of a large area of 
beds to be lessened; or will enable the rate of flow per 
unit of surface to be materially increased. Then it will be 
a question of setting off the cost of the extra aération 
against the saving in the other cases. The apparatus, more- 
over, will very soon show whether a sewage can be satisfac- 


torily dealt with bacterially or whether previous treatment | 


will be necessary. 

We certainly think the apparatus is worthy of the atten- 
tion of sanitary engineers. We may mention that at the 
present moment there is an example of it at the Sanitary 
Institute, though it is not at work there. 





SAFETY STOP FOR STEAM 
ENGINES. 

THE annexed illustration represents a sectiora! e!evation of 

an apparatus intended 2; an adjunct to steam power plants 

which has met with a measure of success in the United States. 
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STOP 


Its object is to shut off>the--sapply of steam close to 
the boiler in case of necessity, as? for instance, when a steam 
pipe bursts, or when the belt actuating the governor gives way. 
The case 1 contains the apparatus in connection with a small 
independent governor that is driven from the engine crank 
shaft. The device occupies 8in. by 14in. floor space, and is 
3ft. Gin. high over all, and it can be placed in any con- 
venient position. The working will be readily understood from 
the illustration. The stop rods 12 and 13 are set for speed 
limits, and then locked. When the device operates from diminu- 
tion or increase of speed the spindle3! is drawn upwards by 
the spring 6, and the yoke 25 operates the pawl 39, to disengage 
the ratchet wheel 38, which is fastened to the drum 26; this 
drum is connected by a cable, of any length, to a weighted 
stop valve at the boiler. The valve is provided with a suitable 
weight attached direct to its spindle; it will be readily seen 


| in his letter. 





| we look forward to justification. 
| certain, and that is that the comparison which will be established 





that this valve is held open by the cable against this we 
keeping the cable always under tension until the pawl 39 jg 
released. It is obvious that if this cable should break the 
valve would close ; or, if the driving belt to the governor 
pulley 24 should break, the governor spindle, of course, falls 
and operating the device, the valve closes. It-is also obvious 
that if the main steam pipe should burst, this device would 
operate to shut off steam close to the boiler. For y quick 
stop.at any distant station, the pawl 39 can be operated by 
hand or electricity. It will be seen that when the Weight js 
at its lowest point the valve is closed, and when raised : 
quarter turn the valve is wide open. When the device has 
operated to release the pawl 39, the pawl cannot again engage 
the ratchet wheel 38 until after the spindle 3 has been again vet 
The drum 26 can then be given a quarter turn, which opens 
the stop valve at the boiler. It will thus be seen that this 
valve cannot be opened—after it has closed—until the device 
has been re-set. In short, nothing is left to chance or forget. 
fulness. If the engine is a condensing engine, an attachment 
is provided that admits air to the condenser, when the device 
operates, and the vacuum being destroyed, the engine stops 
immediately. 

The apparatus is also made in another form, for attaching 
directly to an ordinary ball governor, and it is being introduced 
into this country by the Anglo-American Inventions Syndi- 
cate, Limited, Cursitor-street, Chancery-lane, London, © 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


SUBURBAN PASSENGER TRAFFIC, 

Sik,—lf one may judge by the tone of your three correspondents 
of January 29th the trained mind of the engineer would appear 
to be more open to arguments pressed home on the lines of £ s, d, 
than by those attempted to be proved by formule ; but, after all, 
the result is the same in both cases, During the course of the 
controversy in which we have enjoyed the hospitality of your 
columns for so many weeks, our efforts have been directed to show 
that, under grave conditions steam engines are incapable of deal- 
ing with suburban traffic, and that under the general conditions 
which prevail around our great cities, not only is steam becoming 
impossible, but electricity will be shown to be more efficient and 
more economical-_ indeed, alone possible. 

It is a little difficult to quite gather the intention of **U. Rk. B.” 
As we understand it, his text has been, ‘1 know 
you can do all you claim, electrically, but I protest that I can do 
it equally well by means of a steam locomotive, and I can do it at 
less cost,” and how he takes credit to himself for having refrained 
from saying anything about working expenses. We are at a loss 


| for words in which to make clearer the contention which our article 


and our letters have been intended to show, viz. : 

(1) The problems of congested suburban traffic can only be 
met satisfactorily by electrically-driven trains, because they can 
accelerate, and steam-drawn trains cannot. 

(2) The economy of the working of an electric system must be 
higher, because 33 per cent. of the useless moving weight of a 
train is dispensed with; because there is an absence of the 
grievous loss of stored energy on brake shoes, and because coast- 
ing is practicable asa result of the acceleration available. In our 
last letter we have not struck out upon any new line; we have not 


| introduced, we fear, any new point, but have stuck to our old and 


now somewhat worn theme, and we trust that when the cost of 
working by electricity a line such as that of the Lancashire and 


| Yorkshire, to which your correspondent refers, has been shown 


‘*‘a year hence,” the figures will confirm our confident assump- 
tions. In the meantime our experience leads us to the conclusion 
that train performance can be theoretically calculated to within 
a very small percentage of error, and as there is a large amount 
of reliable data available concerning the cost of generating energy, 
Of one thing we may all be 


between steam and electricity on the Lancashire and Yorkshire 
Railway will be true and sound, for the costs upon that line are known 
and are scientifically analysed in a manner which is probably 
unknown on any other line in the kingdom. ‘ U,. R. B.” is quite 
cryptic in saying ‘* Of course the cost of generating power has very 
little to do with the cost of running the trains,” but if he will 
allow us to leave these costs out of consideration there is not much 
left to argue about. Now, as to the actual working expenses for 
which we are asked, A comparison on the basis of train miles is 
obviously without much value, and we desire to say that the cost 
per ton-mile should be taken as a sounder basis. In steam trac- 
tion when the locomotive weighs about one-third of the total 
tonnage of the train, the addition of a coach more or less makes 
but little difference, and comparisons based on the working 
expenses per train mile are practically valueless. Such a com 
parison is further complicated by the differing distances between 
stations on different lines, by the variations which exist in the 
scheduled speed and by many other considerations. 

On the Central London Railway the cost per ton-mile is -O1d. 

a figure which covers wages, fuel, water, stores, and the repairs 
and maintenance of plant and machinery, and, of course, it covers 
all losses in transmission and transformation. ‘*U, R. B.” does 
not give us the weight of his steam train, but if we assume it to be 
200 tons, we arrive at «07d. per ton-mile when taking the figure he 
gives of 14d. per train-mile, We should, however, say that the 
conditions prevailing on the Central London Railway are peculiar, 
for while on the one hand we have therein much help due to the 
gradients in starting and braking the train, we find on the other 
a fruitful cause of increased expenditure due to the nearness to 
each other of the stations and the extraordinary frequency of 
starting which is consequently necessary. We may, however, 
suggest that if ‘‘ U. R.B.’s” line in the Midlands were to be 
worked on anything like the Central London conditions, his 14d. 
per train would carry him but a very little way along his mile. 
The cost per ton-mile on the City and Soutn London is, we 
believe, about -0745d., but this covers the amount of energy neces- 
sary for the shunting of trains in and out of sidings and for that 
used by the turnover engine. The weight of these trains is only 
45-5 tons loaded, and it must not be forgotten that the wages of 
drivers and assistants isas much per mile for such trains as it is 
for trains weighing five times as much, 

We desire to say that the experiences, costs, and practice on the 
Central and South London and the Liverpool Overhead Railways, 
though generally favourable to the lines of our contentions, cannot 
be taken as in all ways good for the purposes of comparison between 
steam and electricity on suburban lines. We have much reason to 
regret that ‘“‘U. R. B.” does not see his way into following our 
reasoning on the point of horse-power hours, because power 1p 
some form—whether you call it energy or horse-power—must be 
the basis for any possible considerations of economical comparisons, 
and we have found it to be simple to figure on horse-power, It is 
extremely difficult to get a locomotive man to tell you what it cost= 
to run a steam-drawn train a mile, because, possibly, owing to the 
varying conditions on a railway he does not know, and is obliged 
to accept some such generalised figure as 14d. per mile. It would 
be interesting to learn from ‘‘U. R. B.,” or some other authority, 
what is the cost of haulage by steam locomotive of a stopping 
passenger train over a 10-mile run with, say, fifteen stations, on the 
Great Eastern, the Great Northern, vr the Brighton and South 
Coast Railways, near to London, and how such cost, whatever it 
amounts to, may be analysed in detail, for this we take to be a 
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different proposition to the easily selected line in the Midlands, 
nich could be worked at 12d. to 13d. U. R. B.” is quite right 

be 1 ;, assumption that we have not said all that might be said when 
ah eave given the cost of power at the terminals of the generators, 
we have done so apy in order that we should not com- 

_ the issue, and on the point we claim to have shown, 
aa 6 unnecessary consideration towards the steam locomotive. 
wn : previous letter we have, for the sake of argument, taken it 
that a horse-power could be produced in a steam locomotive at the 
game cost as in a stationary engine, viz., +375d. Now, such a 
result is impossible. For a stationary compound engine, with con- 
denser and all kinds of modern economising devices, working with 
é well-balanced load of high efficiency, with suitable, well-designed 
jwilers, economisers, &c., must be more economical than a steam 
locomotive lacking all these advantages and consuming fuel in 

shunting, stopping 1n siding places, and piling up expenditure to 

be dissipated on brake shoes. Our losses in transmission, and 

even, if necessary, in transformation, cannot bring the cost of a 

horse-power delivered to the wheels of our train up to the cost of 

a similar measure of power on the draw bar of a locomotive. We 

believe, therefore, that we might have made our case still stronger 

but that we were most anxious to avoid the appearance of exaggera- 

tion. Railway companies will probably soon awake to the fact 

that it is wiser boldly to determine upon a large expenditure on 

something good than to pursue a weak policy of spending a large 

number of smaller sums, which will soon reach the greater figure, 

and in the end have something quite incapable of dealing with 

their increasing needs. 

We are sorry that Mr. C, Thorne has been unable to follow our 

figures, but if he will kindly look back on the discussion he will 
find how we arrive at 26 horse-power hours per train-mile, which, 
on the basis of 22 miles per hour, is equal to 572 horse-power hours 
wr hour. For an electric train it is much less, in consequence 
rather of the higher acceleration possible than the reduction in 
weight, and if Mr. Thorne will consider this point with care he 
will more easily understand how we arrive at our figures. There 
js no increase of deadweight necessary to obtain our adhesion, and 
that is one of the beauties of electric traction. For example, if a 
total of 600 horse-power is required for a certain train, and four 
axles with four motors of 150 horse-power do not give enough 
adhesive weight, then six axles may be used with 100 horse-power 
motor ou each, or eight with 75 horse-power, and so on. The 
electrical equipment requires bogie trucks, which, however, should 
not be considered as a new departure peculiar to electric trains, 
for many trains now drawn by steam engines are carried on such 
trucks, which would lend themselves to electrical adaptation with- 
out aay increase in weight. 

Now, a word or two in reply to ‘‘ Suburban Passenger” before 
we have exhausted your patience. His query concerning the 
power to be mounted on the axles of the trains for Lancashire 
and Yorkshire Railway reminds us of a case wherein it was pro- 
posed to equip some tramway cars for a South American town 
with two motors each of 25 horse-power, The authorities could 
not understand why such an enormous power should be required 
when up to that time only two mules had been found to be 
necessary for such a car. We reply to your latest correspondent, 
that the horse-power expression in connection with a motor means 
the power which such a motor could develop for a specified time 
without exceeding a stipulated temperature rise. For a continuous 
all-day load a motor could not develop more than half such power, 
but, on the other hand, it would be capable of a very much larger 
output for short periods, 

We should be very much obliged if your correspondent, who 
is emphatic about the suburban train on the Great Northern 
Railway carrying 796 passengers and accelerating 1-5ft. per 
second per second, would give us a few particulars as to where this 
train runs. What is his data for the acceleration, and how long 
such uniform acceleration lasts! What is the gradient, if any, 
over which the performance is made! What the weight of the 
train! If he will be so good as to give us these, we will check his 
statement as to the horse-power developed, 

We should very much like to answer his second paragraph if we 
could make out its meaning, but we fail to grasp such a conundrum 
as ** May Lalso ask if the extra cost of upkeep of a third rail, insu- 
lators, &c., have yet assured the safety that is at present enjoyed 
by the passengers on our crowded suburban lines”? Our ‘‘ Sub- 
urban Passenger” seems to be a very anxious, if not somewhat 
timid, individual, who has got mixed up in a maze of third rails, 
insulators, amateur fire brigades, rail bonds, and inflammable 
wood, and we can only wonder that he dares to take any risk of 
travelling. But he will be safer on an electric train than on a 
steam one, because at least the electric train is subject to outside 
control, and may be stopped by any station-master or signalman 
by the mere action of cutting out a switch. The risk of fire does 
not seem to be a very serious one, nor is it in any sense an alto- 
gether unknown danger on asteam railway. Perhaps the gentle- 
mai might be induced to risk a ‘‘dangerous ” trip on an electric 
train, if he will accept it from us that there is hot more danger of 
a fire breaking out in a train than there is in a tramear, of which 
many thousands are running daily in the kingdom without much 
history in that respect, and without the attendance of fire 
brigades, amateur or otherwise. 

P, WALTER D’ALTON, 


February 10th, JOHN MANNHEIM, 


THE UNIFICATION OF BRITISH AND COLONIAL PATENT LAWS: 


Sin, ~My excuse for writing you at this time is that the com- 
mercial and industrial development of the British Empire seems to 
have arrived at a critical stage, and it behoves all those who have 
the interests of their country at heart to put forth every effort on 
its behalf, setting aside all petty jealousigs, and earnestly striving 
to arrive at results which will be beneficial to the inhabitants of 
this great Empire. . Such a consummation can only be attained by 
the exertion of those who may have special knowledge or experience 
to point out how improvements may be effected in such branches 
of industry as may come within their’ venue. Therefore, as an 
engineer and patent agent; let me say Something about our patent 
laws, and that in the briefest possible mifiner. 

It nay be information to a great many’of your readers that to 
protect an invention Within‘the British Empire it is necessary to 
obtain over forty patents at a cost of certainly not less than £500, 
and possibly more nearly £1000.-»An inventor may have a patent 
for Great Britain, but-it does not’give him protection in India, in 
the Colonies, or even in Hong Kong, “Fancy having to obtain a 
distinct patent in Honig. Kong.if you desire to exploit an invention 
there! If-you have a‘patent for Hong-Kong it does not cover our 
latest possession in China, viz., Wei-hai‘wei.’ In fact, where there 
is a separate Crown Colony or dependency: there is a separate 
patent law. e 

| am inclined to think, that.we now suffer very considerably—I 
say it with all deference—from the indifference of our rulers of 
past times, because until, I think, the year 1856 it was set forth in 
the preamble to every British patent granted that the patentee 
“should and lawfully might make, use, exercise, and vend within 
England, Wales, and the town of Berwick-upon-Tweed, in the 
Islands of Jersey, Guernsey, Alderney, Sark, and Man, and also in 
all her said Majesty’s Colonies and plantations abroad,” his or 
their invention; that is to say, any invention was practically 
protected within the Empire by one patent, and rightly so. 

If | am the happy and lawful possessor of a gold watch in Great 
Britain, it is mine also in Australia, in India, or elsewhere. Why 
then should not an invention patented here be mine in any ether 
portion of our Empire 

However, let me touch on some other facts which will indicate 
the absurdity of existing arangements. 

_ The number of patents applied for in Great Britain per annum is 
in round numbers 30,000. In all the Colonies and dependencies 
the number is 9000 per annum, 


The average gross income of our Patent-office is about £200,000; 
similarly for, say, Queensland, £2000; West Australia, £1600; 
India, £4000 ; Canada, £15,000. 

The total income from all Colonies and dependencies is about 
£50,000, or one-fourth of that of Great Britain. The only country 
except our own which can have a surplus after paying the costs of 
administration is Canada ; and I beg to ask is it wise to set up 
artificial barriers against the initiation of new industries where 
they will naturally flourish for such trifling revenues ? 

e are the only people who act in such a stupid manner. A 
United States patent can be enforced in any part of her dominion, 
and a patent when granted runs for seventeen years without the 
patentee having to pay renewal fees or taxes such as obtain with 
us or the most of our Colonies. The Americans are a wise, shrewd 
race. In France or Germany the law is much the same, except, of 
course, that annual taxes have to be paid and “ working ” effected 
within a given time. 

The foregoing is a brief and imperfect account of the disabilities 
we suffer, and now I should like to indicate how matters could be 
improved. 

As a first and best course I would like to see an Imperial Patents 
Act in force throughout the Empire, and in order to deal fairly 
between man and man, | should say that the date of filing a patent 
specificatlon should be reckoned from the time it came into the 
possession of the Government, that is to say, when the application 
was posted in a British or Colonial post-office. As regards actions 
for infringements and the like, they should be determined by the 
judges of the respective countries, and their decisions should only 
be effective to the extent of their jurisdiction. In this connection 
I might cover pages discussing such technical points, but in a sketch 
such as this is it would be absurd for me to attempt such a task, 
even if I were competent. 

The second and more feasible arrangement would be to divide 
the Empire into five parts, and have a separate patent law for each 
part. 

Thus we would have an Act (a) for Great Britain ; (/) Canada ; 
(c) Commonwealth of Australia, including New Zealand ; (¢) South 
Africa ; (¢) India and all the other Crown dependencies. 

It would be a comparatively easy matter for our Government to 
deal with the consolidation of the patent laws of India and the 
other Crown dependencies, as they are directly governed from this 
country ; as for the other countries, we must just indicate how 
beneficial these alterations would be in order to get them to follow. 
I must make exception to the Commonwealth of Australia being 
included in the above remarks, as I should say they are leading us, 
as they are at the present time busily engaged getting the 
machinery in motion for the administration of the Federal Patents 
Act. Let mehere add as an indication of their go-ahead spirit 
that I had the honour of setting these views before the Prime 
Ministers of the various Colonies and our own Prime Minister in 
1901, and that the Prime Minister of the Australasian Commonwealth 
must have appreciated their importance, as in a letter to me he 
said, ‘‘ The subject will shortly be considered by the Department of 
Trade and Customs with a view to legislation.” 

I might say a great deal more on this matter, and must apologise 
for the inordinate length of my letter; but on the importance of 
the subject must rest my excuse for taking up so much of your 
valuable space. 

Geo, C., Dovcias, M.I. Mech. E. 
teform-street, Dundee, February 6th. 





SUPERHEAT. 


Sik,—In the account of the trials of the engines M, B, and D, 
given by Messrs. John and Edward Wood in your issue of the 29th 
ult., the following remark occurs :—‘‘ This table shows very clearly 
the danger of taking steam consumption alone as a test of efficiency 
when using superheated steam.” 

The term ‘efficiency ” here obviously refers to the whole plant, 
superheaters, boilers, engines, economisers, design of flues, &c., and 
no doubt, when so applied, the remark is just. 

The trials are interesting, with reference to the recent discussion 
in your columns on the relative economical efficiency of the steam 
turbine and reciprocating engine. 

Of the three plants tested, D has an efficiency of 14-64 per cent., 
M of 14-44 per cent., and B of 12-69 percent. ; but if we take the 
engines alone, B consumes 231-3 B.T.U. per indicated horse-power 
per minute, D 249-5 B.T.U., and M, 254-7 B.T.U.; so that the 
most inefficient plant has the most efficient engine.- Of the heat 
given off by the fuel, engine B consumes 68-65 per cent., engine D 
84-89 per cent., and engine M 86-06 per cent. Thus, the saturated 
steam engine has the most efficient boiler plant, and the boiler and 
superheater plant of D are much more efficient than in the case 
of B. Had the engine B been supplied with steam by a plant equal in 
efficiency to D, the plant B would have been by far the most 
efficient. 

This tends to show of what little value are the figures obtained 
from various power stations when used to form a comparison 
between the turbine and reciprocating engine. There is very little 
doubt that the boilermakers will be quite as sure in their own 
minds, and probably with as much reason, that any improved 
results are due to their boilers, as are the makers of the turbines 
and engines convinced that the credit is due to them. 

Would it not be possible for some consulting engineer, who has 
a preference for turbines, when next making extensions, to put 
down two sets of similar power, one of the turbine type and the 
other by Bellisand Morcom, and, as he will be convinced there will 
be a loss of efficiency by this course, stipulate that Bellis and 
Morcom shall refund a sum equivalent to the difference in 
efficiency between the two sets, as determined by trial! This 
would be no hardship to Messrs. Bellis and Morcom, who are, no 
doubt, certain that their engine will give a better performance 
than the turbine. It would, of course, be essential , if such a plan 
were adopted, that the efficiency should be determined in a manner 
similar to that adopted in the marine engine trials, in which the 
performances of the steam generating plant and the engine were 
separately determined, F, A. WILLcox, 

Sunderland, February 3rd. 





BABBAGE AND THE ANALYTICAL ENGINES. 


Sir,—My attention has been called to a report in last week's 
ENGINEER to a speech by Mr. J. F. Moulton, K.C., F.R.S., &c., at 
a meeting of the Junior Institution of Engineers, in which he 
mentions my father, the late Charles Babbage. If I understand 
him correctly, he says that my father invented two analytical 
engines, and discarded the first for the other. ~ This is entirely 
wrong, and is only partially correct as regards the ‘‘ Difference 
Engine,” for it rested, not with my father to discard it, but .with 
the Government, to whom it belonged. He was quite willing to see 
it completed, and I believe that had the advice of the Duke of 
Wellington—when Prime Minister—to complete the calculating 
part first been followed, the Difference engine would have existed. 

Mr. Moulton speaks of my father as a disappointing man who 
might have done, but did not do much. I think it a sufficient 
answer to point to the ophthalmoscope and the occulting telegraph 
and his system of mechanical notation and his publications ‘on ‘the 
‘Calculus of Functions,” ‘‘ Life Assurance,” ‘‘ Economy of Manu- 
factures,” ‘‘ LX. Bridgewater Treatise,” ‘‘ Decline of Science,” and 
Exposition of 1851 as having yielded “‘a rich harvest of achieve- 
ment” sufficient for perhaps a dozen ordinary men. 

He regarded his life-long labours on the analytical engine as 
the most important ‘vork of bis life, and he worked at it up to his 
latest days in the interests of science alone, without any idea of 
reward ; and undoubtedly his idea was, as Mr. Moulton puts it, ‘‘ to 
revolutionise even the world of advanced thought in which he 
lived,” by rendering possible the numerical solution of the very 
highest mathematical problems by means of machinery. 








He left by his will the analytical engine and all its belongings 





to me absolutely, and I was in communication with the committee 
of the British Association, which reported on it after his death. 
They saw all the drawings and notations and trial pieces belonging 
to it at my house, then in Bromley, and the printer's proofs of their 
report were submitted to me. 

I think the only point where I disagreed with it was where they 
said that it was difficult to know whether the beautiful drawings 
were the finished designs of the invention, or only provisional to be 
replaced by others. In one sense they were, of course, only pro- 
visional, for never did a mechanical invention ever exist but what 
some improvement could be seen when put into metal ; but they 
are oa scale and with full detail, and highly finished and very 
costly. 

No one would dream of sending such drawings into the work- 
shop. Of course others would be made for that purpose. Mr. 
Moulton is rather impatient with inventors; perhaps he has been 
troubled in his patent cases with their disputes and claims of 
anticipation. 

My father would never patent anything ; he considered the then 
patent laws unjust. 

The analytical engine and all its belongings are in the South 
Kensington Museum. | regard its chief features as the use of the 
Jacquard card to govern the machinery, and the principle of 
‘“‘chain,” a very beautiful contrivance by which machinery is 
enabled to deal with every possible combination of any given 
number of things. Henry P. BABBAGE. 

Cheltenham, February 8th. 


CONDENSING PLANT. 


Sirk,—With reference to the letter of Mr. Hoyle, in your last 
week’s issue i above, I may say that he has somewhat misunder- 
stood the remarks in my paper with regard to the parallel current 
jet condenser. I am quite aware that it is still largely used, one 
might say universally used, on the standard type of textile mill 
engines, This, I presume, is mainly because most makers of that 
class of engine have a large stock of patterns, and also there is a 
certain appearance of compactness in the general arrangement- 
which conveys a deceptive impression that the parallel current con- 
denser and wet air pump is a simple and reliable design. As your 
correspondent well points out, the standard vertical single-acting 
wet air pump, with its multiplicity of valves and general inaccessi- 
bility, is neither a simple, reliable, nor efficient type of pump. 
When I spoke of this class of condenser and pump being obsolete, 
meant as regards large central condensing installations, more 
particularly those in which high vacuum has to be obtained with a 
limited water supply. For that class of plant it is not so much the 
case that the parallel current condenserand vertical single-acting air 
pump are obsolete, as that no competent designer would dream of 
adopting such an arrangement. 

The type of pump described by your correspondent appears to 
be a variation on Edwards’, and other single-acting pumps with no 
foot valves or valves in the bucket. It may be pointed out that in 
the Edwards’ and other similar pumps there is only one set of 
valves, viz., in the delivery grid, whereas your correspondent’s 
pump would appear to require a multiple arrangement of valves at 
the top of pump casing inorder to get sufficient area for the 
discharge of air, besides that, he has a nest of valves at the bottom 
of the pump casing, and, therefore, so far ax number of valves 
is concerned, his pump would seem to be ata disadvantage as 
compared with Edwards’ and others of that type. 

Manchester, February Sth. 


_ 


Ws. H. Roy, 





THERMIT. 


Str,—In reference to your article on ‘Electro Metallurgy in 
1903,” in your issue of January 29th, 1 note that you refer to 
thermit, and I should like to correct a slight error in regard 
thereto. 

The repairs effected by this process are not in the nature of 
‘*temporary” repairs, as is proved by the fact that several 
vessels of considerable tonnage have been repaired, since which 
no further work has been required upon them, in regard to such 
repairs. 

As thermit, during its reaction, throws down a metal of-the 
nature of mild steel which has an elastic limit of 24 tons to the 
square inch, with an elongation of 19 per cent. in its pure state, 
any repair effected to a ship is a permanent one, as its heat-is 
sufficient to fuse the fractured parts together, and the ring of 
thermit iron is such as to give the part a greater additional 
strength. Perhaps a convenient illustration would be that it more 
nearly resembles a fractured bone which has healed properly, and 
which, as you are well aware, is stronger at the fractured part 
than the remaining portion of the bone. 

CuAs, Epw. MASTERMAN, 

28, Victoria-street, Westminster, London, 8. W., 

February 6th. 








SHEFFIELD TRADE AND ForEIGN Competition. — The annual 
meeting of the shareholders of Messrs, Henry Bessemer and Co., 
Limited, was held at Sheffield on the 8th inst. Colonel Charles 
Allen, chairman of the directors, presided. In moving the adoption 
of the report and balance sheet for 1903, he stated that the whole 
of last year was a period of uneasiness and depression in the heavy 
steel trades throughout the Sheffield district and throughout 
England. The depression, however, was not brought about by 
want of work or want of demand. There had been an excessive 
demand, so far as steel was concerned in this country during the last 
twelve months. It had been a struggle for commercial supre- 
macy against the vexatious and persistent unfair foreign 
competition, which was becoming more acute every year. He 
believed conscientiously that Great Britain was on the 
verge of what would be a very serious condition of affairs if our 
fiscal policy was not altered. The Germans especially were en- 
croaching on our industries not only in this country, but in our 
Colonies, and many profitable orders which we had _ been 
accustomed to receive were gradually drifting into the hands of 
the Germans and Belgians. He was prepared to justify his state- 
ment that at least £20,000 to £30,000 of labour had been lost in 
their comparatively small establishment—Henry Bessemer and 
Co.—during the past twelve months, through the importation of 
foreign articles which they could have produced. A deplorable 
state of affairs existed in the east of the city, where hundreds of 
men were on the verge of starvation for want of work. Without 
fear of contradiction he could say that, assuming their firm had been 
in a position to take a number of orders offered to them, those 
met: would be fully employed, instead of being maintained by the 
Distress Fund, to which industrial firms were expected to con- 
tribute. Colonel Allen added, that as far as his firm were 
concerned, the directors were perfectly satisfied that defective 
education was not the cause of the present depression. ..A good 
deal had been said of the alleged backwardness of British firms in 
their*methods of conducting business, but his opinion was that, 
with plenty of work and fair treatment, they could hold their 
own against the world. One very important point was that 
intermittent employment deteriorated the physical condition of 
the working-classes, especially the artisans, A man working only 
two or three days a week, instead of getting constant and steady 
employment, became indifferent, careless, and slovenly in his 
work, te say nothing of the poverty which must exist in his house- 
hold. The balance-sheet having been adopted, Mr. Allen was 
warmly congratulated on his appointment as a member of Mr. 
Chamberlain’s Commission, it being agreed that whatever the 
political views of the shareholders might be, Mr. Allen was 
undoubtedly one of the men best qualified to speak respecting the 





dumping of German steel, 
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PORTABLE ENGINE AND SAW BENCH. 


Ir frequently happens, in regions into which railways 
have not penetrated and roads either do not exist or are 
not laid out for heavy traffic, that large tracts of forest land 
are left undeveloped, and that valuable timber often remains 
standing owing simply to the impossibility either of trans- 
porting heavy machinery to the necessary site, or of con- 
veying the logs, without being first cut up, to a convenient 
saw mill. Hand labour for sawing the logs into marketable 
sizes is very often too expensive to be seriously considered, and, 
moreover, is frequently not available in sufficient quantities to 
make the timber business pay. To meet such cases as the 
above, Messrs. A. Ransome and Co., Newark-on-Trent, who 
have for many years been associated with machinery for pio- 
neer work in forests, have recently designed a complete plant 
of portable wood-working machinery. We are enabled to 
give herewith details of the engine and a self-acting saw bench, 
forming a portion of the plant, and we may mention that the 
whole has been so designed that no single part weighs more 
than 300 lb. when packed; the weights of the boiler being 
also worked out on the same lines. It is claimed that such 
light sections of machinery can be easily and rapidly transported 
by any available means in the most difficult and mountainous 
countries, and that owing to their portable nature, machines 
so constructed can, when once in the forest, be easily removed 
from time to time to the places where the timber is most 


The engine, engravings of which are given on this page, | purpose. In order to arrive at the low maximum weights for 
is of the type called by its makers ‘‘ Ransome’s Special | transport, the bed-plate of the engine is divided into four 
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Fig. 1- PORTABLE SAW BENCH 


Economic Saw Mill Engine.’ It has been designed and | pieces, and the valve chest is made separate from the cylinder, 
m mufactured expressly for driving wood-working*machinery, | to which it is bolted. This engine is fitted with a side valve, the 























Fig. 2—SAW MILL ENGINE : ; Fig. 3—SAW BENCH 


plentiful, thus obviating the necessity of bringing up the logs 
in bulk to the machines. 





and it possesses several arrangements which have been got | stroke of which is automatically controlled by a shaft governor. 
out with the idea of rendering it peculiarly suited for that The fly-wheel is 5ft. in diameter, and is made up in six sections. 


fit 
ob 
on 
al 


dr 
we 


to 








Fes. 12, 1904 


THE ENGINEER 





171 








——— 

The detachable saw bench, Figs. 1 and3, is recommended by 
themakers as being the most economical type for general work, 
ag it will cut either small logs or deals, or when the self-acting 
feed is thrown out of gear, it can be used for all the purposes 
of an ordinary plain saw bench. ei 

The table is made in six pieces bolted together, and it is 
fitted on to four separate legs. A special feature claimed for 
this machine is the simplicity of the feed motion, which 
obviates the use of the spur and bevelled gear usually found 
in drag benches. This feed is driven from a three-speed cone 
on the saw spindle, and can be varied between 15ft. and 50ft. 
aminute. The drag rope or chain is coiled round a large 
drum at the end of the bench, and the gearing by which it is 
worked is boxed in, and thus effectually protected by the 
framing of the machine. When the feed motion is thrown 
out of gear, the rope readily uncoils from the drum, which 
runs round freely upon a fixed pin. The fence is adjustable 
to cant at any required angle for cutting feather-edged boards, 
{e., and is provided with a lever and roller with a weight for 
holding the timber close to its face. It is fitted with a screw 
adjustment, by means of which its distance from the saw can 
he regulated, and when not required it can be removed, so as 
toleave the table clear for cross-cutting. The saw spindle 
works in three pairs of gun-metal bearings, two of which are 
fixed in plummer blocks bolted to the under side of the table, 
and the third is carried in a bracket bolted to the side of the 
bench, or fixed in a wall box, or independent cast iron 
standard bolted to the floor, as may be most convenient. A 
pair of strong iron carriages, running on rails, one at either 
end of the machine, serve for carrying the ends of the log 
when the bench is required for cutting timber. 


DRILLING AND 


By ©. T. Surroyn. 


JIG FOR MILLING. 


Havinc to be constantly drilling small holes through the 
heads of bolts, screws, &c.—after trying several methods, 
none of which were either very successful or very economical, 
owing to the fact that it is somewhat difficult to start a hole 
on a circle, especially if it is of small diameter, and is not 
held tightly—the writer devised the following jig, which has | 
been a great success. This can be adapted to any ordinary 
high-speed lathe at comparatively slight cost, or may be 
bolted to the table of a drilling machine, if the latter has a 


In the jig used by the writer the dies were made from jin. 
square steel, as it was only required for small work ; if used to 
hold anything larger than gin. diameter these sized dies 
would be liable to crack. If any great variety of sizes are 
required, another pillar with a larger slide for dies should be 
used, the above size answering up to gin., and the larger size 
for those above that. In making the dies they should be 
fitted into the slidé on the pillar, the latter chucked per- 
fectly true in the lathe, and a small centre made in the 
dies, which should come exactly at the junction of the two 
dies, so that the hole in each die is a perfect half-circle, other- 
wise there may be some difficulty in getting the articles in 
and out of the dies. The hole drilled in the dies should be 
very slightly smaller than the article required to be held, so 
that, after hardening, it may be ground out perfectly round 
and smooth, in which case it will not bruise even fine- 
threaded screws. After the hole is ground out, the faces 
where the dies meet should be very slightly lapped up, to 
allow them to grip the work, when they will be found to hold 
quite firmly. 

The pillar should be bored right through, slightly larger 
than the largest dies. This is ccnvenient for grinding the 
dies, which should be done in place, and allows any 
length screw or pin to be held. 

The fitting of the turntable, which ought to be slightly 
taper, should be turned almost to fit, and finally ground in 
with oil-stone dust, thus ensuring a smooth, even motion, 
and keeping the work central. 

The stem of the pillar must be turned quite parallel, and 
fit well into the turntable, or, on clamping it up, the screw 
will press it over, and throw the dies slightly out of truth. 

The holes in the turntable being inside and covered up, prac- 
tically no dirt or shavings can get in and block them up. If 
the amount of the space at disposal admits, the turntable may 
be drilled with any number of sets of holes required, taking 
care that no two sets overlap, or mistakes will occur, and 
having a stop-hole in the bracket corresponding with each set of 
holes. The stop-holes should be numbered according to the 
set of holes in turntable, otherwise time is wasted trying 
them ; asmall plug should be placed in each of the stop-holes 
not in use, to prevent mistakes, and keep out dirt and shavings 
—these plugs must be short, or they will run into the holes in 
the turntable. It will be seen from the above that the jig is 


| entirely self-contained, and dispenses with dividing plates and 
rings, with the consequent changes and loss of time necessitated 
thereby ; 


all that is required to alter from one set of holes to 
another being to remove plug 
from hole required, replacing 
it by stop-pin, and insert plug 
in hole from which stop-pin was 
taken—if holes are all drilled 











one size—when the jig is 
immediately ready for work. 
By means of the above jig the 
writer has had between 1500 
and 2000 small holes, drilled 
by a boy, in gun-metal screws, 
per day of 94 hours; the 
number will, of course, vary 
according to the size and 
depth of the holes. 

This jig has also been found 
very useful for holding several 
other small circular articles, 
which it is difficult to hold 
truly and firmly, without bruis- 
ing, by any other method, such 














as for slotting screws, pins, &c., 
for milling triangles, squares, 
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DRILLING JIG 


high-speed sensitive drill, the drill chuck is not too large in 
diameter, and the table of the machine will allow the jig to go 
underneath the drill. When the jig is used for a lathe, it is 
necessary to provide a slide for the jig to work in, which can 
be fastened to the bed of the lathe; an adjustable stop to 
work against head of lathe; a connecting-rod and lever to 
drive the jig backwards and forwards ; and, unless some adjust- 
ment is allowed, care must be taken to get the centre of the 
turntable exactly opposite the centre of the lathe, or the 
holes will not be central. As the working of the jig is very 
simple when it is once set, it can be worked by a boy with 
very slight practical knowledge, or any other unskilled 
labour. 

The details of the jig will be understood from the sketch 
above. A, bracket to hold turntable; B, turntable drilled 
with required sets of holes; C, stop-pin; D, plate to hold 
turntable in bracket ; E, adjustable pillar, with slide for dies ; 
FF, dies, in halves, shown in detail in sketch, these hold the 
work to’ be operated upon; G, screw to clamp adjustable 
pillar in required position ; H, plug to clamp against pillar 
this is very necessary, otherwise the pillar would be bruised, 
in which case it would be difficult to give it a fine adjustment ; 
I, clamp screw for dies, with small lever screwed into head. 
It isa great saving of time to have lever screwed into head, 


Front 
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C7) 


which should be drilled with four holes, all of them being | 


tapped, for the lever must always be kept at the bottom, 
when the dies are clamped up, to escape the drill or cutter, 
the lever can be changed into either of these holes, thus allow- 
ing for wear and any variation where several sets of dies are 
used ; K K, plugs in stop-holes to keep out dirt and prevent 
mistakes. The size of the dies must be determined by the 
articles required to be worked in them, remembering in drill- 
ing that the smaller the drill the closer it should be kept to 
the chuck, to prevent the former running out of alignment. 





hexagons, or any other poly- 

gonal shapes, or screws, pins, 

taps, &c., and as the dies do not 

bruise even delicate work, they 

are much preferable to jaw- 

chucks, and unless subjected 

to very severe stresses, they are 

not liable to go out of truth, in 

addition to which they will 

hold articles too short to be 

held by a chuck. 

For use on a milling ma- 

> chine, it is more convenient to 

in detail. have the turntable horizontal 

with the bed of machine, and 

in this case the adjustable 

pillar could be dispensed with, 

if preferred, the slide for dies be- 

ing fitted direct tothe turntable 

thus greatly simplifying the 

jig, and leaving less chance of 

error in manufacture. Any 

dust or shavings which settle 

on the dies may be lightly brushed away, before the dies are 

unclamped, but as they only just require releasing, it is a 
long time before any quantity of dust gets between them. 


Elevation. 





FUEL ECONOMY FROM THE CHEMICAL POINT 
OF VIEW. 
A PAPER was recently read before the Liverpool 
Engineering Society by John 3B. C. Kershaw, F.L.C., 
B.S.S., of which we give an abstract. 


This paper may be regarded as complementary to an earlier one 
by Mr. Pritchard on the same subject differently treated. The 
paper was divided into three sections, dealt, firstly, with ‘* The 
Supplies of Fuel and Water ;” secondly, with ‘‘ The Combustion 
of the Fuel in the Boiler Furnace ;”. and thirdly, with ‘‘The 
Waste Gases from the Combustion Process.” Under each of these 
headings Mr. Kershaw pointed out the defects of the present 
methods of examination and control, and made suggestions which 
he considers would lead to great economies in actual practice. 

Buel supply. Fuel appears-to be the only raw material the sale 
of Which is conducted by what may fairly be called rule-of-thumb 
methods in place of scientifically exact test. Steam-raising trials 
are, of course, made with sample wagons of various fuels before the 
contract is signed, and the selection is based upon the results 
obtained in these trials. Here at the very basis of the system of 
selection there is wide scope for uncertainty and error. The com- 
parative wetness or dryness of the fuel as it is discharged into the 
boiler-house ; the state of the boiler as regards scale; and finally 
—but not least—the skill and reliability of the fireman, are all 
factors which have great influence upon the results obtained in 
these ‘‘ practical” steam-raising trials. The “reliability” of the 
fireman is perhaps the most important, though many engineers do 
not recognise this. Even where mechanical stokers are employed 
the fireman in charge has much influence over the results obtained. 
In these days of secret gifts and commissions to men in high social 





position, a small present of 10s. or £1 to a fireman, or £5 to the 
engineer of a boiler plant, is considered by many a very venial 
offence. But such a present, if accepted, would most certainly 
influence the results obtained in such practical trials of various 
fuels for the purpose of placing a large coal contract. 

In Table I. of the appendix to this paper the results of a larze 
number of laboratory tests of various bituminous and anthracite 
fuels made by the author during the last eighteen months were 
given, and these prove the value of such examinations for practical 
purposes. Of this table we only reproduce three of ten columns. 
Attention is especially directed to column two, which contains the 
calorific value calculated by Goutel’s formula, from the results of 
the approximate analysis, and to column four, which contains the 
calories obtained per unit of cost for the fuel as delivered in the 
bunkers. This last figure is obtained by dividing the calories by 
the cost per ton in pence, and the results enables one to compare 
scientifically the relative value of fuels with two variable factors, 
viz., price and heating power. The author recommends for 
practical purposes the ‘‘ approximate ’ rather than the ‘‘ elemen- 
tary ” analysis of fuels. 1In the author's opinion such approximate 
analysis of fuel ought always to be made in conjunction with 
practical steam-raising trials ; and in the decision as to the choice 
of fuel, the laboratory results ought to have due weight. 

Water supply.—Where the hardness of the water used for feed- 
ing the boilers is above 15 English degrees, equivalent, that is, to 
15-0 grains of calcium carbonate per gallon of water, some form 
of water-softening apparatus ought certainly to ke adopted. 

Lime and carbonate of soda or caustic soda are the usual 
chemicals used for water softening. The amount of these which 
it is necessary to employ can only.be determined by chemical 
examination of the feed-water. 

Periodic examination of the water used in the boilers by an 
expert chemist is therefore essential as an aid to economical steam 
production ; and for most waters used for boiler supply, treatment 
with softening chemicals will, as the result of this chemical 
examination, be found necessary. 

The combustion of the Juel in the boiler furnace.—Coal may for 
practical purposes be regarded as a mixture of sulid carbon and 
volatile hydrocarbons, with moisture and ash as impurities. 
Analyses given in appendix show how these four constituents vary 
in amount. 

The perfect combustion of bituminous coal demands conditions 
which are not often met with in the modern boiler plant. These 
conditions are :— 

(1) A sufficiency of air, but not an excess of the same. 

(2) A sufficiently high temperature in the combustion chamber. 

(3) A perfect admixture of the air and volatile hydrocarbons. 

The first and second of these conditions are not always fulfilled 
in the ordinary working of boilers. Condition 3 is seldom recog- 
nised as essential, and where it is attained it is more the result of 
chance than of design. 

The supply of air to the boiler furnace is, of course, controlled 
by the fireman, and the tendency where no chemical examination 
of the flue gases is made is, in large towns especially, to work 
boiler fires with a large excess, since it is more easy to get over 
the smoke difficulty in this way. With boiler plants burning 50 
tons of coal per day a saving of £660 per year might be expected 
by careful supervision of this one point alone. 

To sum up the position as regards excessive air supply. 

With careful firing and correct draught an average of 14 per 
cent. of carbonic acid should be present in the chimney gases. The 
ordinary percentage is far below this figure, and some authorities 
place the general average at only 8 per cent. This low percentage 
is due to excessive draught, and consequent unnecessary amount 
of air passing through the boiler flues. The result is a large in- 
crease in the amount of heat carried away by the waste gases. 
The actual loss—represented by the difference between 14 per 
cent. and 8 per cent. CO, in the waste gases with chimney gases 
at 560 deg. Fah.—is equal to 10 per cent. of the fuel burned in the 
boilers. As regards the question of working boiler furnaces with 
too little air, and thus producing CO in place of CO., with conse- 
quent loss of heating effect, this danger is minimised by the fact 
that with the cheaper forms of fuel smoke is always produced 
under such conditions, and the fireman has thus a visible check 
upon his action in this matter. 
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TABLE I.—A pproximate Analyses, Calori fic Values (calenlated 
observed), Prices and Comparative Costs of various English 


Welsh Coals. 


General 
description 


ie Goak Particular description of coal. 


Eaglebush ‘ 
Dynevor Duffryn (1) 
Standard Merthyr (1).. 
(2) 





Crommer Main (1) 

9 (2) 
Dynevor Duffryn (2) 

a ” (2) 
Pontardawe smokeless (1) 
(2) 
(@) 


40-( 
Hard tp 
South Wales. 


coals 38. 





( wean small steamn ; 
Loughor and Mynydd Newydd 9 6 
Werfa 2 . 


Cannock steam 
Kingswinford slack 
North Hetton (1) 
Madsley washed slack 
Stopford slack .. . 
Bowley washed slack... 
North Hatton (2) .. 
Wigan (1) my wit 
Wigan and Skelmersdale (1) 
Wigan (2) 4 
Wigan and Skelmersdale (2) 
Digby bright Tees 
Shipley Tees .. .. 
Marchay rough slack 

\ Marmers Tees 


Soft 
bituininous < 
coals 








It would be of advantage if engineers in charge of boiler plants 
would always arrange that firenien can see the chimney top with- 
out going outside the boiler-house. When the plan of building 
construction is such that a direct view of the chimney ob- 
structed, reflecting mirrors can be used at one or two points to 
attain the desired end. 

As regards the second condition of perfect combustion, viz., the 
maintenance of a sufficiently high temperature’in the combustion 
chamber, this is » condition absolutely essential in the burning of 
fuels containing 10 per cent. or over-of volatile hydrocarbons, and 
it can only be ignored when using coke or anthracite fuels. Un- 
fortunately, boiler engineers have not generally recognised this 
condition in the construction or setting of modern boilers, and 
nine-tenths of the factory smoke produced in this country may be 
ascribed to the failure to maintain this condition within the boiler 
furnaces. The water-tube boiler makers are the chief offenders 
in this respect, and in most of their boilers as at present con- 
structed and set perfect combustion of the fuel can only be ob- 
tained when employing the higi-priced anthracite or South Wales 
steam fuels. 

The author may summarise this portion of his paper by stating 
that the three conditions essential for the perfect combustion of 
bituminous fuels can be maintained even in boilers of the waters 
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tube-type when burning soft or bituminous fuels. When engineers 
recognise this fact clearly, and act upon it, we shall have less 
cause to complain of smoke in our towns, or to indulge in smoke 
prosecutions against the worst offenders—generally electric light 
and power stations in our great cities. 

The waste gases.—From what has already been said under 
heading 3, it will be gathered that the regular and systematic 
examination of the waste gases passing from boiler plants is abso- 
lutely necessary for the attainment of the highest possible 
efficiency with the fuel used. Such examination should include 
the temperature of the exit gases, the draught behind the 
dampers, and the chemical constituents of the gases. At present 
the boiler plants in this country where such systematic examina- 
tien is carried out are comparatively rare ; and as regards ele:tric 
light and power stations, the author knows of only two cases in 
which this method of checking the work of the firemen is em- 
ployed. . 

Conelusions.—The author in this paper has attempted to prove 
that there is considerable scope for economy in the working of most 
boiler plants, and that more attention to the chemical side of the 
question on the part of engineers would materially reduce their 
annual expenditure upon fuel. In the most interesting address 
delivered by the President a fortnight ago some figures were 
given, showing that the works costs per Board of Trade unit of 
electricity generated in some of the best managed stations in this 
country varied from -52d. to -70d., the average for the six stations 
referred to on pages 22 and 23 of Mr. Miller's address being 
-62d. . The fuel costs per unit for the same six stations varied 
from -19d. at Glasgow to -41d. at Bootle, and the average for the 
six stations is -29d. per unit. Fuel, therefore, in some of the best 
managed and most up-to-date electricity supply stations in this 
country is accountable for nearly one-half the total works costs— 
46 per cent.—and any proposals for reducing this item of expendi- 
ture. should receive the most careful consideration from elec- 
trical engineers. The total expenditure upon fuel per year in 
these six electrical supply stations, calculating from the aggregate 
output given in Mr. Miller's tables—36,975,000 British thermal units 
—must have been nearly £38,500 ; and if the author's assumption 
be correct, that 20 per cent. of this fuel might be saved by greater 
attention to the chemistry of fuel combustion, the annual saving 
in pounds, shillings, and pence would be represented by nearly 
£8000 








AIR LIFT PUMPS.* 





THERE is one appliance for raising water which is not, strictly 

speaking, a pump, but which at the present moment seems to 
attract a great deal of attention, the principle of which is very 
little understood. In books it is hardly even mentioned, and 
when noticed there is only a very scanty allusion to it. We mean 
the air lift, or, as some call it, the air lift pump. It is not by any 
means a new invention, but to Dr. Pohle, of Arizona, is due its 
first practical form. To Engineering, of London, is due its intro- 
duction in 1894, It consists of a water pipe and an air pipe. 
Part of the water pipe is immersed in the water in the well, and 
the air pipe reaches to the bottom of the water pipe. Air under 
a certain pressure is discharged into the water pipe, thus raising 
the water, the air forming, as it were, alternate pistons of air and 
water in the rising main, not rising in bubbles, as might ke 
expected. The theory is this: If an open pipe is sunk in a 
vertical body of water and air is forced in the pipe, the entering 
air current, by its friction against the water, carries it. It has 
also been found that when the air is not forced into the bottom of 
the pipe, but is merely allowed to escape, the water is raised in the 
pipe. This is due to the lessened weight in the pipe, owing to the 
space occupied by the air. Thus, suppose the pressure at the mouth 
of the pipe due to the head of water outside to be 61b. per square 
inch, if the air inside the pipe occupies one-third the space, and the 
water occupies two-thirds of the space, then the pressure at the 
mouth of the pipe, due to the weight of water inside it, will be 
only 41b, per square inch. Of course, the water will rapidly flow 
into the pipe under these circumstances. Supposing the bubbles 
of airin the pipe are very small, so that they cannot rise freely 
through the water, we have really a mixture of the fluid. The 
specific gravity will be less than that of the water outside, and the 
water will rise because the interstices between the bubbles are too 
small for the water to flow down between them and exert its full 
head, or, on the other hand, if we go to the other extreme, and 
pass in air bubbles so large that they completely fill the bore of the 
pipe, then we will have alternate layers of air and water. In this 
case, again, the water at the top of the pipe is shut off from com- 
munication with the lower end, and cannot exert the full hydro- 
static pressure there, due to its elevated position. 

At the beginning of the operation the water surface outside the 
pipe and the water surface inside are at the same level ; hence the 
vertical pressure per square inch are equal at the submerged end 
of the pipe outside and inside. As the compressed air is ferced 
into the lower end of the water pipe it forms alternate layers with 
the water, so that the pressure per square inch of the column 
thus made up of air and water, as it rises inside the water pipe, is 
less than the pressure per square inch outside the pipe. Owing to 
this difference of pressure, the water flows continually from the 
outside to within the water pipe by gravity, and its ascent through 
the pipe is free from shocks, jars, or noise of any kind. 

These air sections, or strata of compressed air, form water-tight 
bodies which, in their ascent in the act of pumping, permit no 
slipping or back flow of water. As each air stratum progresses 
upwards to the delivery end it expands on its way in proportion as 
the overlying weight of water is diminished by its discharge, so 
that the air action, which may have been 50 Ib. per square inch at 
first, will be only 1-74 lb. when it underlies a water layer of 4ft. in 
length at the top, until finally this air section, when it lifts up and 
throws out 4ft. of water, is of the same tension as the normal 
atmosphere, thus proving that this pump is a perfect expansion 
engine. 

In wells bored through sand strata, and having a strainer at 
bottom of the well casing, the top of the up-take pipe may be 
closed and a sudden back pressure exerted on the well, the flow of 
water reversed, and the sand embedded against the strainer 
removed. After thoroughly cleaning a well the apparatus 
is adjusted to its regular duty. In the use of compressed air in 
pumping from artesian wells is secured the beneficial result from 
aération. The air is thoroughly mixed with the water, giving it a 
pure and sparkling appearance. This is a point worthy of the 
consideration of every brewery depending upon artesian water 
for brewing purposes, It is also important to factories where the 
employés use artesian water for drinking purposes. 

It is frequently remarked that the air lift is not economical. 
That is in some respects quite correct, but there are many things 
to take into consideration, An air lift is like ordinary pumps if 
adopted in the situation. No pump or appliance for raising water 
is snitable for all purposes. If you have a large dug well, and an 
economic steam engine, it will not pay to put in an air lift, but if 
you have a bore-hole, and you want the greatest amount of water 
possible raised from it, use an air lift; or, if you have a well or 
bore-hole a distance from an engine house and boiler, where you 
can place your compressor, then an air lift is economical—you can 
do with less men, and lose very little air pressure, in comparison 
with the loss in steam condensation. - 

In the air-compressing system the losses of energy consist of :— 
The head expended in producing the commotion at the entrance 
to the descending shaft. The head necessary to impart the 
velocity. What may be called the ‘‘slip” of the air bubbles, that 
is, the amount by which their velocity falls short of that of the 





From a paper by Mr. Philip Bjérling, read before the Association of 


offices from 14, Great St. Thomas Apostle, to 63, Queen Victoria- 
street. 


and taken up a similar position with the Rhodes Electrical Manu- 
facturing Company, at 70, Bishopsgate-street Within, London, 
EC 


engaged with Mr. W. Shelford, 
engineering works, including the survey and construction of the 


new business on his own account at 15, Victoria-street, West- 
minster, 8S.W. 


water. If, for instance, the bubbles are of a size to raise 9in. in 
still water, then in water moving with a velocity of 60in., {>ths, or 
about 15 per cent., of the energy will be lost. The friction of the 
water in the several passages, 
The marked increase in efficiency as the pressure of air is 
reduced to approach that corresponding to the head of water is 
probably due to the: very considerable decrease of water in the 
ratio of power, and, consequently, in the loss by friction. 
In the original Pohle air-lift pump, tested by Professor Randall, 
in company with Messrs, Browne and Behr, the following efficiency 

was shown :— 
I . 


For} = 0-5 50 per cent. 
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in which 4 = height of water in the well in feet, H = height to 


which the water has to be delivered. 

The great reason why the air-lift does not made quicker progress 
and come into more frequent use is, that there are so many 
attempting to make and fix them who know nothing about them, 
and they are recommended for any purpose, whether suitable or 
not for the special requirements. 

The success or failure of an air-lift pump depends greatly upon 
the air-compressor and the pipes being of proper proportion and 
design. If we use air at the pressure of 2001b. per square inch 
and compress it in one cylinder, we cannot, of course, expect good 
results and economy. In such case we must have a two-stage com- 
pressor ; that is, compress the free air in a large cylinder to, say, 
00 Ib. per square inch, send it through an intercooler into a smaller 
cylinder, where it is compressed to the finai pressure of 200 lb, per 
square inch, 

To sum up: The most suitable case where an air-lift pump 
should be employed is:—Where water is not within reach of a 
suction pipe; where the deep-well pump does not lift enough 
water ; where a larger quantity of water is required than can be 
obtained by pumping in the ordinary way ; where the offensive 
gases from the artesian well deteriorate the potable qualities, as 
the air mixes with the water and removes the offensive gases ; 
where a number of wells have to be operated with deep-well pumps 
to get the amount of water desired. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market for prompt shipment is slightly easier, the 
rough weather having prevented arrivals of tonnage. House coal 
unchanged. The quantity of coal shipped for week ending 6th 
was 81,663 tons—foreign, 64,434 tons; coastwise 17,229 tons. 
Imports for week ending 9th inst.: Steel bars, &c., 3276 tons ; 
pig iron, 2505 tons ; old rails, 570 tons ; cement, 680 tons ; slates, 
126 tons; pitwood, 7996 loads. 

Coal:—Best steam, 12s. 6d. to 12s. 9d.; seconds, 11s. 6d. ; 
house coal, best, 15s.; dock screenings, 7 colliery small, 
6s. 3d. to 6s. 6d. Pig iron :—Hematite warrants, 53s. f.o.b. Cum- 
berland ; Middlesbrough, No. 3, 42s. 8d. prompt. Iron ore :— 
Rubio, 14s. 3d.; Tafna, 15s. Steel :—Rails, heavy sections, £4 10s. 
to £4 15s.; light sections, £5 10s. to £5 15s., f.o.b.; Bessemer steel 
tin-plate bars, £4 5s.; Siemens steel tin-plate bars, £4 7s. 6d. 
—all delivered in the district, cash. Tin-plates:—Bessemer steel, 
coke, 11s. 9d. to 12s.; Siemens, coke finish, 12s, to 12s, 3d. nominal. 
Pitwood, 16s. to 16s, 3d. ex ship. London Exchange telegrams :— 
Copper, £55 2s. 6d. to £55 5s.; Straits tin, £124 12s, 6d. to £124 lis, 
Freights quiet. 











TRADE AND BUSINESS ANNOUNCEMENTS. 





THE Paterson Engineering Company, Limited, has opened an 
oftice at Amberley House, Norfolk-street, Strand, London. 

Mr. Witt1AM J. Bamber desires that all correspondence 
addressed to him should be sent to 143, Stamford-street, Brooks 
Bar, Manchester. 

Syspry, SEARLS AND Co., Limited, Cannon Steel Works, 
Sheffield, have opened a London office at 46, Queen Victoria-street, 
E.C. 

Messrs. THOMAS Piccorr AND Co., Limited, Atlas Works: 
Birmingham, inform us that they have removed their London 


THE Edison and Swan United Electric Light Company, Limited, 
informs us that it will open, on February 15th, as a wholesale 
West End warehouse and showrooms, the premises situated at 
60, Great Marlborough-street, Regent-street, W. 

Mr. H. Hout has resigned his position as the manager of the 
plant and motor department at Messrs. Veritys, Limited, London, 


For upwards of twenty-nine years Mr. T. W. How has been 
M. Inst. C.E., on important 


Hull and Barnsley Railway, but Mr. How has now decided to open 








LAUNCHES AND TRIAL TRIPS. 





CarGo steamer; built by, Messrs. Joseph L. Thompson and 
Sons, Limited, Sunderland ; to the order of, Messrs. Grace Bros, 
and Co,, Limited, London ; dimensions, 414ft., 50ft., by 31ft. 4in.; 
engines, triple-expansion, 26in., 44in., 72in., by 5lin., pressure 
180 Ib.; constructed by, John Dickinson and Sons, Limited ; 
launch, February Ist. 






Brookwoob, steel screw steamer ; built by, Messrs, Ropner and 
Son, Stockton-on-Tees; to the order of, the Constantine and 
Pickering Steamship Company, Limited; dimensions, 336ft. 3in., 
{8ft., 24ft. Sin. ; engines, triple-expansion of 1100 horse-power, 
pressure 160 lb. ; constructed by, Messrs. Blair and Co., Limited ; 
launch, February 2nd. 

LONGHIRST, steel screw steamer; built by, William Gray and 
Co., Limited ; to the order of, the London and Northern Steam- 
ship Company, Limited, London; dimensions, 351ft., 49ft., 
24ft. Gin. ; tocarry, cargo ; engines, triple-expansion, 24in., 38in., 
64in., by 42in., pressure 180 Ib. ; constructed by, Central Marine 
Works of builders ; a speed of 114 knots was averaged ; trial trip, 
February 5th. 











THE shipments of iron ore over the Ofoten Railroad, in 
Sweden, during the past year, which is the first that it has been in 
service, amounted to 857,867 metric tons. 


THE mileage of railways open for traffic in Japan last 


year was 4237, compared with 4026 the previous year. The 
number of locomotives was 1427, compared with 1350, and of 





Engineers in Charge, on January 13th. 





passenger carriages 4864, showing an-increase of -over 300, 
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THE IRON, COAL, AND GENERAL 
OF BIRMINGHAM, 
OTHER DISTRICTS, 


(From our own Correspondent.) 

A quiet tone characterises business in the iron and stce| trad 

and also in some of the engineering industries, though the ‘de 
trical branches continue well occupied, and some of the mining 
machinery and tool firms report good orders, Marked bary ng 
quoted £8, and makers on ’Change in Birmingham on Thuredes 
were found to be moderately engaged. Ordinary unmarked } J 
are £6 to £6 5s., and good North Staffordshire descriptions £6 i, 
to £6 12s, 6d. Steel is quiet. Bessemer billets are quoted £4 5. 
to £4 7s. 6d.; and Siemens, £4 10s. to £4 12s. 6d.; whilst Genet 
and Belgian descriptions are quoted about 3d. below these figures 
with not much new business offering. The outbreak of War in 
the East has caused an unsettled feeling in all departments “a 
another matter which makes against local trade indirectly a ‘the 
crisis in cotton. Pig iron is in limited output at about recent pay 
cold blast being quoted 95s. to 100s.; all-mine, best, 75s. to so... 


TRADES 
WOLVERHAMPTON, = 


ditto, ordinary, 60s. to 65s.; and cinder forge, 47s.;  whilg 
Northamptons, Derbyshires, and Lincolns vary from 47s, 6d 
to 50s. ; 

The galvanised sheet exports for January, compared with the 
corresponding month of last year, have increased from 27,989 tons 
to 30,516 tons ; and in value from £346,490 to £367,700. Australia 
India, and the Argentine Republic are the chief market which 
show an increase ; and there have likewise been improvement with 
Japan, in quantity from 919 tons to 1091 tens, and in value from 
£14,729 to £14,967. It appears from the Board of Trade returns 
that the declared value of British and Irish produce and manufac. 
tures exported from the United Kingdom to Russia in the year 
1903 was 9 millions sterling ; and to Japan, 44 millions ; whilst our 
imports were :—From Russia, 30} millions ; and from Japan, 24 
milllons, 

In furtherance of the proposal for a new light railway in the 
Forest of Dean, a public meeting held at Cinderford has appointed 
a committee to confer with the promoters. It is proposed to lay a 
three-rail track from Cinderford to the Severn estuary at Lydney 
a distance of about twelve miles. The narrow rails would ‘be fie 
passengers, and the broader ones for minerals. Electricity could 
it is suggested, be generated by a turbine in the river Severn 
worked by the tides. Owing to the Forest being at a considerable 
height above sea level, the rolling stock would gravitate to the 
Severn side, and power would, it is thought, only be required to 
take back the mineral empties and the passenger traffic. It was 
stated that the Forest represents a mountain of wealth, its stone 
for building purposes being equal to Portland stone, whilst its 
facilities for cement and lime purposes are excellent. 

The electrical adviser to the Local Government Board (Mr, A, P, 
Trotter) and Col, Donop, R.E., have inspected the Worcester City 
Tramways, which have been electrified, and have expressed 
approval, and a public service has been begun, 

Some new considerations with regard to the engineering aspects 

of the Elan Valley water supply works were advanced in a recent 
lecture at the Council House, Birmingham, by Mr. EK. A. Lees, head 
of the Birmingham water department. Mr. Lees first explained 
the character of the Elan and Claerwen watershed, the extreme 
length of which, he said, was 15 miles, breadth eight miles, with an 
area of 45,000 acres, or 70 square miles. Touching on the specia 
points of suitability of the watershed, he observed that there was 
an abundant supply of water. The average rainfall in Birmingham 
was about 25in., while the average on the shed was 63in. Last 
year’s average of eight gauges was 87in., but the maximum gauge 
was something like 106in., the highest on record. Another feature 
was the high standard of the purity of the water, and its absence 
from human contamination. Atthe time when the Council applied 
for the Act to enable them to carry out work the population on the 
watershed was only 362, and that figure had been considerably 
reduced by the falling in of the valleys, and the consequent demoli- 
tion of houses, A third point in regard to the suitability of the 
watershed was in the elevation in relation to the area to be 
supplied, which enabled the water to travel practically by gravita- 
tion. Birmingham was in an exceptional position, as there was 
a fall in the ground to the east into the valley of the Trent. To 
the south there was first the Lickey range, and then a rapid fall 
into the Avon Valley. On the north the ground was high, and 
was occupied by the South Staffordshire Company, and had the 
responsibility for supplying the Black Country ; while on the west 
there were the valleys of the Stour, Severn, Tame, and Ithon. It 
would be difficult, Mr. Lees said, to find a watershed with more 
convenient sites for the formation of reservoirs. 
Thanks to the efforts of the Wolverhampton Chamber of Com- 
merce, there seems some chance of restitution being made to some 
of the Midland manufacturers, who consider that the railway com- 
panies serving that locality have served them badly in the matter 
of owners’ risk claims. The companies say that if fifty or sixty 
instances can be brought before them they shall be considered, 
and the Chamber is now getting details together. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Muanchester.—lf anything, there is, perhaps, rather more stirring 
in the way of inquiry amongst some branches of engineering, but 
there is little or no real improvement in the actual condition of 
trade, and even where new orders are being got, they have to be 
cut for at prices that are anything but remunerative. Boiler 
makers are not quite so short of orders as they have been for some 
time past, and here and there machine-tool makers have been 
booking new business rather more freely, with general engineering 
work, if anything, showing a trifle more activity. The situation 
generally is, however, anything but satisfactory, and the returns 
issued by the trades union organisations still show a 
very depressed industrial condition, This month’s returns 
of the Amalgamated Society of Engineers, although they 
show a considerable reduction of out - of - work members 
as compared with last month, when the usual holiday suspensions 
threw page Bey 4 a large number on the books, there is still con- 
siderably above the average in receipt of donation benefit, repre- 
senting fully 54 per cent. of the total membership. The United 
Machine Workers’ Association has also considerably above the 
average on out-of-work benefit, this month’s returns showing nearly 
7 per cent. on trade donation out of the total membership, The 
report of the amalgamated societies’ delegate, representing the 
Manchester district, states that the condition of trade in the 
division remains much the same as last reported, and, generally 
speaking, might be described as about moderate. In the Man- 
chester district, whilst there was no improvement in the state of 
trade, as compared with January, things were no worse. There 
was a slight decrease in the number signing the vacant book, 
although two or three firms were suspending hands owing to s!wk- 
ness and other causes. 

The iron market here remains in much the same lifeless con- 
dition as of late. Prices undergo no very great change, but tend 
towards weakness, if anything. Lincolnshire makers of pig iren, 
at their meeting on Friday, reduced list basis rates all round 6d. 
per ton, notwithstanding merchants had previously been under- 
selling ; this reduction was scarcely anticipated, especially in view 
of the recent hardening in Middlesbrough and the reports of most 
of the Lincolnshire makers that they were well sold for their pre- 
sent production, The reduction in Lincolnshire has necessarily 
had a weakening effect upon other local and district brands, and if 
it was intended to meet the underselling by merchants, it does not 
seem likely to achieve even this object very successfully, as there 
is still underquoting in the open market with iron offering through 
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prough, some brands of which have been advanced 3d. per ton 
upon last week’s quotations, is still mainly attributed to the 
speculative manipulations of London operators. 

At the Manchester Change meeting on Tuesday there was not 
much business passing through beyond a hand-to-mouth sort of 
buying. Lancashire makers of pig iron, in view of the reduction 
in Lincolnshire, were scarcely able in all cases to maintain late 
yrices, and for delivery Manchester, 51s. to 51s. 6d. net would 
represent about the full average figures for No, 3 foundry, with a 
disposition to take even less than this on sales of any large 
quantity. Derbyshire brands were also being quoted rather low, 
hls. 9d. and 52s, being the average figures for ordinary No. 3 
foundry qualities, with some special brands about 53s. to 53s, 6d. 
For Lincolnshire, the official basis price is now 47s. 6d. net, with 
merchants peogenes to sell at nnder even this figure where business 
js to be got. Forge qualities delivered Warrington are now quoted 
46s. 8d. for Lincolnshire, with Lancashire makers having to take 
about the same figure, and Derbyshire also lower, but practically 
out of the market. There is, however, very little doing in forge 
numbers to really test prices, 

Although there is not much confidence in the present full quota- 
tions for Middlesbrough, which for some special brands have got 
up to 51s, 10d, net by rail Manchester, there is a general firmness 
in the market, and it is exceptional where even the lowest sellers 
would be prepared to book orders under 50s. 1d. to 50s. 4d. net 
delivered. Scotch iron is maintaining the slight improvement 
reported last week, and delivered Manchester docks Kglinton is 
quoted 53s. to 53s. 3d. ; Glengarnock, 53s, to 53s, 6d. ; and Gart- 
sherrie, 56s. to 56s, 3d. net. 

Of American iron a moderate quantity has arrived during the 
week at the Manchester docks, and further shipments are due 
shortly. Quotations remain much as last given, 48s. being about 
an average figure for No. 3 foundry delivered docks, Of Canadian 
iron there is nothing at present coming forward. 

Hematites still meet with little inquiry of any moment ; makers, 
however, are holding with firmness to late quotations, and it is 
only through second hands that prices are being cut below current 
rates to secure orders. Delivered Manchester, No. 3 foundry 
averages about 60s. 6d. and 61s. up to 62s. and 63s., according to 
brand. 

A moderate business is here and there reported in finished iron, 
but this is mainly in comparatively small hand-to-mouth quantities, 
and thereis practically little or nothing being put through in the way of 
forward contracts of any weight. Atthe meeting of the Lancashire 
bar makers’ Association held in Manchester on Tuesday, the reports 
received from the principal firms in the district were again unsatis- 
factory, although some of the smaller forges are doing moderately 
well. Nochange was made on the official basis rates, which remain 
for Lancashire bars £6 5s, delivered stations, and £6 6s. 3d. into 
warehouse; with Yorkshire bars still quoted £6 5s.; and 
North Staffordshire bars £6 5s. to £6 10s., delivered in this 
district. 

The Lancashire hoop iron manufacturers held their meeting the 
same day, and reports as to this branch of the finished iron 
trade were also not at all satisfactory as regards business. It was, 
however, decided not to alter the list basis rates, which remain 
7 2s, 6d. random to £7 7s. 6d. special cut lengths, delivered 
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Manchester, and 2s, 6d. less for shipment, with the Association 
basis for steel hoops remaining £7 10s. There is, however, a 
feeling in some quarters that the present condition of trade 
scarcely justifies list rates being maintained on their present basis, 
which has undergone no alteration for the last two or three years, 
especially as makers outside the Association are cutting in at prices 
considerably below the official rate. 

Some of the nut and bolt makers report that they are rather 
better off for orders, but these have to be taken at low and unre- 
munerative rates, and there is excessively keen competition on the 
market to secure business, 

There is perhaps not that keen competition in steel billets either 
from Germany or the United States, but prices are still consider- 
ably below those quoted by English makers. Local sellers of 
German billets, in view of the steel trust which has now been 
formed on the Continent, are not disposed to take quite such low 
figures for further crders, and are not quoting under about 
£41 5s, to £4 4ds., according to size. There would also seem to be a 
disappearance of the exceptionally low cuts at which considerable 
sales have recently been put through in Canadian and American 
billets for delivery in this district, but there are still offers at 
under £4 per ton. For English billets makers quote £4 10s. to 
£4 12s, 6d., but would have to give way upon these figures to effect 
sales, For steel bars prices are cut very low, and average quota- 
tions are not more than about £6 2s. 6d. to £6 5s., with common 
plates £5 17s, 6d. to £6, and boiler plates £6 12s, 6d., but outside 
specifications £6 7s. 6d. to £6 10s. delivered in this district. 

Only a slow inquiry for all descriptions of fuel continues the 
general report throughout the coal trade of this district, and few 
collieries are running full time, many of the house-fire coal pits 
barely putting in four days per week, This curtailment of output 
is, of course, preventing any large surplus production coming upon 
the market, and also tending to steady prices, which, taking them 
all through, remain without quotable change. The position, how- 
ever, with regard to inferior classes of fuel, both steam and forge 
coals and slack, is weak, and in many cases there is a disposition to 
offer concessions upon current rates to effect prompt clearance sales 
in anything like quantity. The business passing through is mostly 
restricted by consumers to simply covering current requirements, 
large users for manufacturing purposes picking up cheap parcels 
where they can, and not caring to enter into forward contracts, as 
there would seem to be a pretty general anticipation that later on 
prices may possibly be lower. 

The absence of any real improvement in the ironmaking and 
engineering trades of the district keeps in check requirements for 
the lower qualities of round coal, and these are hanging at many 
of the collieries, with a tendency towards weakness in prices. 
There is, however, no quotable change upon late rates, and at the 
pit mouth these remain about 8s, to 8s. 3d. for the inferior 
sorts, up to 8s. 6d. and 8s. 9d, for the better qualities of steam 
and forge coals. Supplies of engine fuel are generally plentiful 
ou the market, and although there is perhaps no very great surplus 
in the better qualities, the inferior sorts are more or less of a drag. 
This is due not only to the unsatisfactory industrial conditions 
throughout Lancashire, which are restricting the consumption of 
engine fuel, especially for mill purposes; but gas companies, 
which went in for large quantities of slack, are in many cases not 
taking their supplies, with the result that a good deal of this 
description of fuel is being thrown on the hands of collieries. 
Best slack is fairly well maintaining its prices on the basis of about 
bs, 3d. to 6s. 6d.; with medium sorts also about steady at late 
rates averaging 5s. to 5s. 6d.; but common sorts of slack prices are 
cut low, and there is a good deal of keen competition with surplus 
output from other districts. Common Lancashire slack ranges 
from 4s, to 4s, 6d. per ton at the pit, whilst slack in some outside 
districts is quoted as low as 3s, to 3s. 6d. at the pit. 

For shipment, only an indifferent inquiry is reported, with low 
prices ruling at the ports, ranging from about 9s. 3d. to 9s. 6d. for 
ordinary qualities of Lancashire steam coal delivered High Level, 
Liverpool, the Garston docks, or the Manchester Ship Canal. 

Lancashire makers of coke report a moderate inquiry, with prices 
steady, but in the Yorkshire district the demand is falling off, with 
quoted rates easier. 

The Wigan Coal and Iron Company, Limited, the largest con- 
cern of its kind in Lancashire, in issuing its annual report, states 
that both in the coal, iron, and steel trades prices have still further 
fallen. On the whole operations of the company, which has a share 


capital of £1,809,725, the profits have been £94,680, and it has 
been decided to recommend a dividend at the rate of 5 per cent. 
per annum free of income tax, which will allow £23,352 to be 
carried forward to next year, as compared with £19,158 brought 
forward from last year. 

Barrer. 


The hematite pig iron trade is rather better employed 








than it has been of late, but the markets have not regained their 
wonted activity. The general demand is very quiet, and only a 
few orders are held by makers for purposes outside the needs of 
the local steel trade. Business on local account is fairly satis- 
factory, and steel makers require fuller supplies of metal, but they 
do not come up to the ordinary rate of consumption even yet, and 
poobeniy will not do so until the spring. Only 17 furnaces are in 
jlast, being 20 less than in the corresponding week of last year. 
There has been a reduction in the stocks of metal held by makers, 
and they probably do not represent at the present time more than 
60,000 tons. Warrant iron stocks have been reduced this week by 
1547 tons, and now stand at 22,901 tons. Prices are unchanged, 
mixed Bessemer numbers being at 54s, net f.o.b., and warrant iron 
sellers at 53s, 3d. net cash, buyers 6d. less, 

In iron ore business is quiet, although prices are as low as 9s. 
per ton for native ordinary sorts with best descriptions at 15s. to 
16s. net at mines. 

Steel makers are fairly well employed on heavy rails, and orders 
are held which will furnish employment for the mills for a few 
months, at any rate. It is reported this week that an order has 
been placed with West Coast makers for 30,000 tons of rails for 
the Indian State Railways, at prices varying from £4 15s. to £5 
per ton. Ship plates are in better demand, although the mills are 
only working half time, but it is probable full time will be run in 
the course of a month or two, as orders of some importance have 
lately come to hand, and prices have consequently stiffened, the 
current quotation for plates being £5 10s, per ton. In heavy steel 
castings business is good, and there is a fair trade doing in chilled 
steel castings. Other departments of the steel trade are in- 
differently employed. 

There is nothing new to report in shipbuilding and marine 
engineering circles, except that work has already been begun on 
the Japanese battleship recently ordered at Vickers, Sons and 
Maxim's. 

Mr. T. Ward, of Sheffield, has purchased the Lonsdale Iron- 
works, at Whitehaven, which have been standing idle for some 
time. It is expected they will be dismantled. The work of dis- 
mantling the West Cumberland Iron and Steel Works at Working- 
ton is proceeding. 

New electric trams have commenced running in Barrow under 
the auspices of the British Electric Traction Company. 

Coal and coke are still quiet, and at cheap prices. 

The shipping trade is quiet at West Coast ports. The exports 
last week included 5043 tons of iron and 6409 tons of steel, a total 
of 11,452 tons, compared with 16,276 tons in the corresponding 
week of last year, a decrease of 4824 tons, For the year so far the 
total shipments have reached 53,679 tons, compared with 86,691 
tons in the corresponding period of last year, a decrease of 33,012 
tons. Freights are low. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE South Yorkshire coal trade continues very much as it 
was last week, a fair business being maintained in all classes of 
fuel. Having regard to the season of the year, steam coal is 
quite up to expectation, the business done with Hull for export 
coast trade comparing favourably with the corresponding period 
of last year. The rates for shipping contracts have not yet been 
settled, but many inquiries are being made by the contractors. 
It is expected that the basis quotations will range from 8s, 9d. 
to 9s. per ton, last season’s shipping prices having been 3d. per 
ton above the rate at which railway companies received supplies. 

There has been a large demand during the recent dull days 
on account of gas companies and Corporation gas departments, 
and gas coal still continues to be delivered freely on contracts ; 
but there is no improvement whatever in the coke trade, in 
which business is slow and values weakening. 

House coal keeps in brisk demand, both on local account and 
for the London and Eastern Counties markets. Values are firmly 
sustained for best Barnsley sorts, in which the largest trade is 
done, prices varying from 11s. 6d. to 12s., Silkstone coal fetching 
from ls, 6d. to 2s, per ton more, but there is not much business 
done in the higher qualities. In secondary descriptions a fair 
trade is doing, at quotations ranging from 9s. 6d. per ton. Good 
slacks continue in brisk request for the textile districts. There is 
very little demand for anything of inferior quality. 

The business done with Hull by South and West Yorkshire 
collieries, and several others in the adjoining coalfields, during the 
opening month of the year, exceeds that of the corresponding 
month of 1903. The weight taken to the great Yorkshire port was 
263,952 tons, compared with 253,504 tons. Denaby and Cadeby 
Main are an easy first with 43,536 tons, against 1896 tons—the 
acute contrast being accounted for by the dispute at the pits twelve 
months ago. The return this month enables us to compare 1903 
with 1902, and the figures show a considerable increase—3,431,456 
tons, as compared with 3,170,976 tons. 

The exports from Hull for 1903 reached a weight of 1,564,023 
tons, comparing with 1,374,165 tons for 1902. There is, however, 
a heavy falling-off on the first month’s trading this year—77,212 
tons, against 131,915 tons for January, 1903. This is entirely 
caused by the United States, to which 54,854 tons were sent in 
January, 1903, having ceased to be a customer this year. South 
America has only done about half the business—3607 tons against 
6546 tons ; Germany, France, Holland, Belgium, Austria, Denmark, 
and North Russia are also decreasing markets ; but advances are 
shown by Sweden, Norway, and Italy, while Egypt, Spain, Turkey, 
and West Indies, with which places no business was done in 
January of last year, have been good customers during the opening 
month of this year. 

There is practically no change in the condition of the heavy 
industries. The iron market is without animation, and quotations 
are valueless as evidences of actual transactions, there being very 
little buying. In steel the chief demand continues to be for the 
special steels, in which Sheffield has taken leading place and kept 
it. The absence of work in the armour plate mills, military, and 
railway material departments, with no briskness in the lighter 
industries, causes the distress amongst the unemployed to be as 
severe as ever, and unless a change for the better comes at an 
early date, another official appeal to the public will have to be 
made. The Lord Mayor—Sir F. T. Mappin, Bart., M.P.—Sheaf 
Works ; Charles Allen—Henry Bessemer and Co.—and other com- 
petent judges in business matters, are doubtful whether trade 
depression is likely to be terminated for a considerable time. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE commencement of hostilities between Japan and Russia has 
naturally tended to unsettle the pig iron warrant market, and it 
has curtailed business in the regular market, though it is still very 
fair. The tone is cheerful, and it is probable that the trade with 
the Far East will not fall off so much as has been expected. The 
war will, of course, prevent the running of the Japanese liners from 
the Tees, but British shipowners will profit by that, as the goods 
will doubtless be carried by British vessels, at least such goods’ as 
are not contraband of war. Last year the iron and steel manu- 
facturers of Teesside sent direct to Japan 47,364 tons of iron and 
steel, mostly pig iron and steel rails, besides which considerable 
quantities of the iron that was sent to Hamburg, Antwerp, and 
London was also en route to Japan. 

It is those in the district who supply coal and coke which are 
contraband of war who will suffer most from the outbreak of 
hostilities, and unfortunately their trade is bad enough already. 
Business in coal and coke has fallen off very considerably of late, 


and the coal market has, indeed, not been so bad for several years as 
it is at the present time. Coal masters had a good year in 1903, 
when most other industries were depressed, and now their turn for 
bad times has come. They have to take 9s. per ton for best 
steam coals, which a year ago they could readily sell at 11s. 6d., and 
sma | steam, then at 5s. 9d., is now offered freely at 3s. 9d. The 
average price of coke, which a year ago was 16s. per ton at the 
furnaces on Teesside, is at present not more than 13s. per ton. For 
the ironmaster this is satisfactory, seeing that almost all last year 
the quotation for coke was relatively above that for pig iron, and 
the dearness of fuel was the great drawback for most manufacturers. 
Now, however, the demand has so fallen off owing to the slacken- 
ing of t‘1e shipments, and the blowing out of so many furnaces in 
the Nurth-East and North-West of England that, though the out- 
put of coal and coke has been much reduced, yet it is still in excess 
of requirements, and keen competition has brought down prices. 

The shipbuilding industry continues to improve in this district, 
and will profit rather than otherwise by the war, for goods to the 
Far East will have to be carried in neutral bottoms, and this will 

robably lead to some of the numerous steamers that are Jaid up 
Cas put in commission once more. Freights are more in their 
favour, as they have gone up, and another circumstance in their 
favour is that the cost of fuel has been reduced, and will probably 
go down still more. There is thus more chance of running vessels 
profitably than has been the case for the last two or three years. 
This has heartened up shipowners, who are more disposed to order 
new vessels as, with materials becoming dearer, they will have to 
pay more later on. Thus there are good grounds for believing that 
the worst has been experienced by the shipbuilders, and they are 
in consequence more cheerful, a feeling in which plate and angle 
manufacturers, and also makers of hematite pig iron, participate. 

The Sunderland shipbuilders have done particularly well this 
year, and in addition to the orders recently reported there may 
be reported orders received by Messrs. William Pickersgill and 
Sons, Sunderland, for a 7100 tons deadweight steamer for Messrs. 
James Chambers and Co., of Liverpool, and a similar steamer for 
Messrs. H. Ferme and Co., also of Liverpool. Then Messrs. J. 
Blumer and Co., Sunderland, are to supply two cargo steamers of 
4700 tons deadweight each for Messrs. Walter Runciman and Co., 
Newcastle ; and Messrs. William Doxford and Sons, Sunderland, 
have got the order for three steamers of the turret type, and each 
of 4000 tons register, for Messrs. George Horsley and Co., of West 
Hartlepool, who will also have a similar steamer built by Messrs. 
William Gray and Co., of West Hartlepool. Messrs, John Cory 
and Co., of Cardiff, are reported to have ordered four cargo 
steamers, each of 7000 tons deadweight, from the Northumberland 
Shipbuilding Company. It is evident that the situation has become 
better than it was at any time last year, and the more sanguine 
tone of the market is apparently justitied. 

Makers of Cleveland pig iron have this week found business on 
the whole more favourable than last week, though the market was 
dull and weak in the early part, and the warrant market was un- 
settled all the week, which last circumstance tended to keep back 
consumers and other buyers. But producers booked a good many 
orders previously, not only for prompt but also for forward 
delivery. Cleveland warrants went down to 42s. 6}d. cash when 
news of the outbreak of war arrived, but they have since been 
up at 42s. 104d., falling back again to the figure ruling on the 
first day of the week. All through the week No. 3 Cleveland 
G.M.B. pig iron has been steady at 42s. 9d. per ton, and makers 
have been accepting it for delivery up to the end of June. For 
certain brands not less than 43s. would be taken. No. 4 foundry 
has been quoted nearly all the week at 42s. 74d. ; No. 4 forge, at 
42s, 44d.; mottled, 42s.; and white, 41s. 6d., but have eased some- 
what later on. The lower qualities are more readily obtainable 
for a long time, but they continue relatively dearer than No, 3. 

The improvement in East Coast hematite pig iron can hardly 
be questioned. It is, of course, brought about by the revival 
in the shipbuilding industry of this district. Makers of hema- 
tite iron have during the last fortnight sold rather freely, and 
for delivery over the first half of the year, though it cannot be 
said that the prices they realised will leave them with profit, 
except where the firms are most favourably situated. For mixed 
numbers the quotation has continued for some time at 50s. 9d. 
per ton, and No. 4 is at 49s. Any change is likely to be in an 
upward direction. Ore is becoming dearer, but coke is declining, 
so that the situation is becoming more tolerable for producers 
of the pig iron. For Rubio ore 15s. 3d. per ton, c.i.f. Tees or 
Tyne, is the minimum rate that will be taken, the reduced con- 
sumption having had no influence on the Spanish mineowners. 

The exports of pig iron from the Cleveland district are rather 
quiet this month, and do not come up to expectations, especially 
to the Continent. The total shipments this month to 10th 
reached only 20,971 tons, against 23,580 tons last month, and 
32,888 tons in February, 1903. Deliveries to Scotland were but 
10,601 tons, against 19,633 tons in February last year. The 
stock of Cleveland pig iron in Connal’s public warrant stores was 
104,430 tons, a decrease this month of 800 tons. 

In the plate and angle trade there is certainly an increase of 
activity, because of the improvement in shipbuilding, and angle 
manufacturers have followed the plate makers in advancing 
prices half a crown per ton. The figure for steel ship angles is 
now £5, less 24 per cent., and steel ship plates are firm at 
£5 10s., less 2§ per cent. The chairman of the South Durham 
Steel and Iron Company, at the meeting of the shareholders on 
Tuesday, mentioned that the unprofitable character of the steei 
ship plate trade for more than a year and a-half had led to only 
two firms in the North of England continuing the manufacture— 
that firm and the Consett Iron Company. The South Durham 
Company have not been making anything like their full produc- 
tion, for their plate mills at the Moor Works, Stockton, have been 
entirely stopped since October, 1902. Iron ship plates are at 
£6 5s., less 24 per cent., and, likewise, the production of these in 
the North of England is at present confined to two firms—the 
South Durham Company and Messrs. John Hill and Co., Newport 
Rolling Mills, Middlesbrough. The price of common iron bars is 
£6 2s. 6d., less 24 per cent. f.o.t. For steel rails the inquiry has 
slackened, but the manufacturers have enough work on their 
books to keep their mills fully going for some time. The price of 
heavy steel rails is nominally £4 10s. per ton net at works, 

The shareholders of the South Durham Steel and Iron Company, 
Limited, met at Stockton on Tuesday to discuss the question of 
amalgamating with the Cargo Fleet Iron Company, and practically 
approved the scheme, for they vetoed a resolution to the effect that 
the arrangements should not be proceeded with without the sanc- 
tion of the whole of the preference shareholders. At the meeting 
it was mentioned that the South Durham Company had spent 
£30,000 in experiments with the Perrins tube-making process and 
a rivet-making process. The chairman gave some particulars as to 
the new steel works at Cargo Fleet. He stated that the Talbot 
continuous steel process had been proved to be a commercial 
success both in England and America.- Molten iron would be 
obtained from the Cargo Fleet blast furnaces now approaching 
completion, and the material would not be allowed to get cold 
until the finished article was produced. He said they would be 
able to produce billets from Cleveland ore at 60s. per ton, or con- 
siderably less than is now being charged for them. It was, he 
said, at present not the intention of the directors to roll plates 
at the new Cargo Fleet works, but to meke sections and other 
finished material. Mr. Bagley, the managing director, said that 
it seemed to be the impression that they were going in for nothing 
but experiments at Cargo Fleet, butall the processes to be adopted 
had proved satisfactory at other places; there was, however, no 
other works where they were all combined. 

With respect to wages in the engineering trade of the North- 
East Coast, the employers have decided to postpone for six months 
the reduction of wages which was to be made at the end of this 
month, and which the men were likely to resist. It is stated 


that events with regard to the war have induced the employers 





to decide upon this course, 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE was a smart improvement in the warrant market towards 
the end of last week, the business being confined to Cleveland iron, 
for which there was a comparatively good demand. The tone has 
been less firm this week, prices being irregular, but occasionally 
showing a tendency to harden. 

Business has been done in Cleveland warrants from 42s, 6d. to 
t2s. 9d. cash, at 42s. 6}d. for delivery in seven days, 42s. 74d. to 
42s, 104d. fourteen days, and 42s. 10d. to 42s. 114d. one month. 
There has been practically nothing doing either in Scotch or Cum- 
berland warrants, which are quoted 50s. 3d. to 52s, 104d. 
respectively. 

There has been a moderate business in Scotch hematite pig iron, 
which is quoted by merchants 55s. for delivery at the West of 
Scotland steel works. 

The prices of Scotch makers’ iron are in one or two instances 
somewhat lower. G.M.B., No. 1, is quoted at Glasgow, 5ls.; 
No, 3, 49s.; Wishaw, No. 1, 51s. 6d.; No. 3, 50s.; Carnbroe, No. 1, 
52s.; No. 3, 49s. 6d.; Clyde, No. 1, 58s.; No. 3, 51s. 6d.; Gart- 
sherrie, No. 1, 58s. 6d.; No. 3, 52s.; Summerlee, No. 1, 59s.; 

Yo, 3, 53s.; Langloan, No. 1, 70s. 6d.; No. 3, 56s.; Coltness, No. 1, 
No, 3, 56s. 6d.; Glengarnock, at Ardrossan, No. 1, 58s. 6d. ; 
. 3, 52s. ; Eglinton, at Ardrossan or Troon, No. 1, 52s.; No. 3, 
49s. ; Dalmellington, at Ayr, No. 1, 51s. 6d.; No. 3, 48s. 6d.; 
Shotts, at Leith, No. 1, 60s.; No. 3, 54s. 6d.; Carron, at Grange- 
mouth, No. 1, 61s. 6d.; No. 3, 54s. 6d. per ton. 

There has been a considerable increase in the output of pig iron 
in Scotland since the last report. Six furnaces which were put out 
of blast at Glengarnock Ironworks in December last are again in 
operation. There are now 85 furnaces blowing in Scotland, com- 
pared with 79 last week, and 86 at this time last year. Of the 
total 41 are making ordinary, 38 hematite, and six basic iron. 
The tendency has been of late to increase the output of ordinary 
pig iron, and correspondingly reduce that of hematite. 

Since the beginning of the year there has been comparatively 
little change in the amount of pig iron in Glasgow warrant stores, 
but now a slight decrease is taking place. The stock altogether 
amounts only to about 9000 tons ; and with any sudden and con- 
siderable demand for pig iron, it would not take long to clear the 
whole of this iron away. With a falling market, however, there 
would be more likelihood of additions being made to stock, and the 
time may come before long when) the makers might be glad to sell 
pig iron to go into store. 

No one can at present foresee what is likely to be the effect 
upon the iron trade of war between Russia and Japan. News of 
actual hostilities exerted a hardening influence on the market at 
first, but this movement was, of course, purely speculative, and 
was followed by a reaction, in sympathy with the drop in Stock 
Exchange values. 

The shipments of pig iron from Scottish ports in the past week 

amounted to 3916 tons, compared with 5819 in the corresponding 
week of last year. There was despatched to the United States 
150 tons ; Canada, 390; India, 589; Australia, 60; France, 115; 
Germany, 93 ; Holland, 90; Belgium, 25 ; Spain and Portugal, 10 ; 
China and Japan, 100; other countries, 75; the coastwise ship- 
ments being 2219 tons, against 2490 in the same week of last 
year. 
” The arrivals of Cleveland iron at Grangemouth in the past week 
amounted to 7901 tons, compared with 14,430 tons in the corre- 
sponding week, showing a decrease on the week of 6529 tons. In 
the early weeks of the year these imports showed a considerable 
increase, but this has now all been wiped away, and there is a total 
decrease in the arrivals to date amounting to 3250 tons. 

There is in some districts rather less doing in the foundry trade, 
and it is specially notable that some of the heavier branches, which 
up till recently were busy, now complain of a want of orders. 

The finished iron and steel trades continue dull. Fresh 
business is difficult to obtain and keenly competed for. It is stated 
that prices mutually agreed upon some time ago are being broken 
through, not so much by manufacturers as by merchants. 

Several shipbuilding orders have been placed on the Clyde, but 
there is very much need of further work of this description. 

Business in the coal trade is fairly active, but not quite up to 
expectation. There has been a little more doing in the shipping 
department. The past week’s shipments from Scottish ports were 
187,512 tons, compared with 179,973 tons in the preceding week, 
and 211,525 tons in the corresponding week of last year. There is 
a total decrease in the present year’s shipments to date of 
58,583 tons. The shipping prices are in some cases scarcely main- 
tained, main coal being about 6d. per ton lower. There is a fair 
demand for household coal for home use, this department of the 
business being, indeed, particularly steady, both as regards the 
amount of sales and the prices. The demand for manufacturing 
coal is moderate, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

JANUARY coal and iron statistics, just compiled, show an appre- 
ciable improvement over the corresponding month for 1903, In 
coal the Welsh ports despatched 2,097,365 tons, as compared 
with 2,069,406 tons, or an increase of 27,879 tons. In iron and 
steel Newport figured for a very small total—only 35 tons—but 
Cardiff despatched 12,220 tons, chiefly steel rails to India, and 
Swansea exported 1058 tons. Cardiff has now taken premier posi- 
tion in patent fuel, sending away 53,191 tons; Swansea, 42,030 
tons ; Newport, 1066 tons ; and Port Talbot, 13,920 tons. In coke 
also Cardiff has kept the lead, with 3551; Swansea second, with 
1931; Port Talbot third, with 1107; aud Newport fourth, with 
867 tons, <A notable fact is the growing importance of Port 
Talbot in patent fuel exports, and it is currently stated that still 
more prominence will be given to the port in other industries, par- 
ticularly in coal. 

Speculation is keen in Cardiff with regard to the probable effect 
on the coal trade of hostilities between Russia and Japan, A 
larger quantity has been sold to Japan, and a good deal of this, in 
thirteen steamers, is now on its way, and some fine cargoes, it is 
feared, will bein danger of capture. On ’Change Monday it wasstated 
that several cargoes are waiting shipment to both countries. A 
steamer has been chartered for the British Admiralty for Hong 
Kong at 21s., and another is under negotiation. A 5000-ton 
steamer has also been chartered for Japan at 22s. Mid--veek, the 
opinion on ‘Uhange was that no great effect would be produced on 
the coal trade exeept by European complications, So far there is 
a good deal of firmness in steam coals, and in drys; No, 2 and 
No, 3 Rhondda good inquiry. Higher prices are very probable, and 
this was indicated by a forward movement amongst buyers to close 
purchases in expectation of this. 

Closing prices are as follows:—Best large steam, 14s. 64d., 
14s, 9d. touched in several cases : good ordinaries, 13s, 6d. to 14s.; 
drys, 13s. 9d. to 14s. Best Monmouthshire, Newport shipment, 
12s, 3d. to 12s. Ed.; seconds, 11s. 6d. to 11s. 9d.; best house coal, 
16s. 6d. to 17s.; best ordinaries, 12s. to 12s. 6d.; other kinds from 
10s. 6d.; No. 3 Rhondda, 14s. 6d. to 15s.; through, 12s. to 
12s, 9d.; smalls, 9s. 6d. to 10s.; No. 2 Rhondda, lls. to 11s. 3d.; 
through, 8s. 9d. to 9s. 3d.; smalls, 6s. 6d. to 6s. 9d.; best small 
steams, 7s. to 7s. 6d.; good ordinaries, 6s. to 6s. 6d.; inferior, 
including drys, from 5s.; pitwood, 10s. 

Newport, like other ports, had to suffer from delayed tonnage 
last week on account of the storm. Prices this week firm, with a 
good demand. 

Swansea coal trade last week was fairly good, and would have 
been better with milder weather. As it was, shipments totalled 
41,000 tons, France taking 14,903 tons; Russia took 1000 tons, 
Italy 6480 tons, and San Francisco 3000 tons, Many collieries in 





the Swansea district continue depressed, Clydach and others, 
Anthracite slow, and some collieries unremunerative. 

It was stated on ’Change this week that unless an alteration 
occurs some will close down. Syndicate rumours still about. 
Rubbly culm is at 6s. firm; other kinds remain at last week's 
prices, best at 20s., good large from 9s, 9d., patent fuel 14s, 6d, 
Improving trade. 

In the course of the last Swansea Harbour Trust meeting it was 
stated that dumping was gradually lessening. Compared with 
1902, iron and steel imports showed a falling off to the extent of 
2382. tons, and January totals, contrasted with January, 1903, 
indicated a decline of 1854 tons. These facts bear out the rumours 
from Germany that the action of the bankers is now such as not to 
necessitate the despatch of steel at lower than cost prices. At the 
same time, it would appear that the American dumping has only 
just begun. I hear that Messrs. Thomas and Co., Llanelly, have 
been advised of the despatch of 3000 tons steel bars from the 
States, and the vessel, one of the largest to enter Llanelly, is now 
on its way. Two vessels are also stated to be due in Swansea 
the Brooklyn, with 200 tons, and the Chicago, next week, with 
1000 tons bars. In the Swansea Valley, last week, the Beaufort 
Works were busy in using up imported bars, five mills being kept 
in action solely on these bars. 

A fair quantity of rails continues to be worked off, principally 
at Dowlais; 1200 tons were despatched during the week to 
Caleutta. 

On ’Change, Swansea, this week it was admitted that in finished 
iron and steel there was a certain degree of inactivity. Prices 
practically remain, though there is a slight depression in Scotch 
and Middlesbrough pig, which usually occurs at this time of the 
year, when Northern ports are closed. In tin bars there is a good 
Inquiry, and prices are firm. Bars, rails, sheets, iron, and steel 
are the same as last week. Makers’ quotations remain in tin- 
plates, and some sales have been at slightly lower figures. Besse- 
mers are lls. 9d. to 12s., Siemens 12s. to 12s, 3d. 

I give tin bar figures, as of interest in present German and 
American rivalry :—Bessemer steel tin-plate bars, £4 5s.; Siemens, 
£4 7s. 6d. 

Block tin is being quoted at £124 15s.; spelter, at £21 17s. 6d.; 
lead, £11 12s. 6d.; Spanish is now very near—£11 8s. 9d.; iron 
ore, lds. 

The shipment of tin-plates last week from Swansea touched the 
high figure of 112,000 boxes. Stocks are now down to 140,000 
boxes, principally owing to over 84,000 boxes coming from the 
works. This indicated a good deal of activity. 

Spelter industry is in good work in the Swansea valley and also 
copper works, 

A more buoyant condition is now to be witnessed at Llanelly, 
and in all probability this port will soon take the position which 
has Jong been anticipated. I note that shipments of tin-plate have 
been considerable, not only to Swansea, but Liverpool. There, as 
at Swansea, persistent efforts are being made to ‘* bear” down 
prices of plates, but makers resist. The works of R, Thomas and 
Co., by their equipment aud management, promise well. The 
Anthracite Trust are reported to have obtained two fine collieries 
in the Gwenddraeth valley. 

I regret to state that Sir W. T. Lewis’s health has been impaired 
by his unremitting devotion to the multifarious duties of his posi- 
tion, and that under urgent medical counsel he has been advised to 
winter at Biarritz. The latest achievement, the new South Dock, is 
now definitely stated to be so far advanced that early in 19065 it will 
be opened. This week contracts were given out for the boilers, 
superheaters, and piping to Messrs. Babcock and Wilcox. One of 
the new arrangements will deal with the class of 20-ton trucks which 
the Great Western Railway is bringing into use. 

The Taff Vale Railway is to have six more motors, At the half- 
yearly meeting strong testimony was given both to the economy 
and excellence of the motor car. Compared with the loco- 
motive it was 6d., as against 1s. 6d. per mile, and the wear and 
tear less, Powers had been obtained to electrify the railway, but 
the experiment with steam had been successful, prime cost less, and 
maintenance less. 

In the course of the meeting the chairman, while notifying a 
dividend of 3}, referred to the ‘‘ great burdens of rates and taxes, 
During 1903 they had paid £58,000—2} per cent. on ordinary 
stock. The rates in the district through which the lines ran had 
doubled in thirteen years. It was time, he urged, that ratepayers 
woke up to a realisation of the fact, both as to the increase of 
rates and the increase of local indebtedness.” 

A warm discussion, I may add, is being continued in the New- 
port district upon the great local expenditure ; but in fairness to 
the Corporation, which now seeks a loan of £150,000, it is stated 
in trustworthy circles that the tramways, which have been 
regarded as entailing a loss of £200 a week, show by the last 
year’s working a distinct profit, and a most hopeful future. 

The under-sea coalfield at Swansea promises to be a valuable 
asset. It has been proved 100 yards on a level course 20 yards 
below the surface. 

Swansea Bay, Carmarthen Bay, and St. Bride Bay are all tields 
for future engineering enterprise in coal winning. 


Electricity in mines is now coming more into evidence. This 


| week the Mid Glamorgan Colliery Associatiou visited the Bridgend 


generation station of the South Wales Electrical Power Distribution 
Company, and were taken round by the president. At the gather- 
ing afterwards Mr. Johnson said that undoubtedly electricity in 
connection with mining had come to stay, but there were yet 
great difficulties to be overcome before it could be universally 
adopted, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE accounts that come in from the various iron-producing 
districts in this country are mostly unfavourable, for the contracts 
of some weight which have been received here and there will only 
secure employment to a few branches, and there is little strength 
and confidence generally shown, and the condition of prices 
remains weak rather than otherwise, in spite of all that is being 
said to the contrary. 

A comparatively steady trade was done in iron and steel on the 
Silesian market last week, pig iron being firm, and the trade in 
malleable iron has also been fairly good, especially on foreign 
account. For merchant iron, also, home demand was a tritle more 
animated, and girders, too, have been in slightly improving 
demand of late. Plates remain very dull, but the sheet mills have 
been doirg a better trade here and there. Scrap iron is very 
languid. According to the Breslaner General Anzeiger, the Silesian 
screw and nut shops have formed a union for the purpose of 
dividing work among the different shops according to the capacity 
of the shops, so that some would have to produce screws and 
others nuts only ; besides, a rise of 2 per cent. in prices is to be 
carried. 

On the 23rd ‘of last month a new steel works and roiling mill 
commenced operation on the Holm, in East Prussia, the daily pro- 
duction being estimated on 144 tons. 

Of the Rhenish-Westphalian iron industry very little can be 
said, except that demand and employment have been rather 
decreasing, and the general tone of the market, consequently, was 
inclined to weakness. Crude iron is very quiet, and in semi- 
finished steel little is consumed. A further easing down in prices 
could be noticed in malleable iron, and the condition of the plate 
and sheet trade continues exceedingly depressed. Girders show 
but very little life as yet, and there is altogether a dull tone 
prevailing, with prices tending in a downward direction not 
unfrequently, 

The consumers of semi-finished steel have again sent a request 
to the semi-finished steel convention, pointing out the necessity of 





reducing also the inland quotations of semi-finished steel, The 





consumers of semi-finished steel have considerably reduced their 
make, and they would prefer to further reduce their output rather 
than work at a loss, 

The joint stock company Krupp intends building 
foundry at Hoch-Emmerich, on the Lower Rhine. 

The production of pig iron in Germany, including Luxemburg 
is statistically stated to have been, for December, 1903, 848,748 ¥ 
of which 149,786 t. were foundry pig, 44,256 t. Bessemer, 530,548 {’ 
basic, 50,266 t. steel and spiegeleisen, and 73,892 t. forge ig, 
Output in November, 1903, was 842,830 t.; in December, 1902 
753,995 t. were produced. The total production of pig iron last 
year is officially stated to have been 10,085,634 t., against 
8,402,660 t. in 1902 and 7,300,735 t. in 1901. Of last year’s total 
output, 6,277,777 t. were basic, 1,798,773 t. foundry pig, 859,253 + 
forge pig, 703,130 t. steel and spiegeleisen, and 446,701 t. Besse. 
mer. Kheinland-Westphalia produced 89-8 per cent. of the total 
make, while 7-5 per cent. fell to Silesia. Nearly two-thirds 
of all the Bessemer produced fell to Rheinland-Westphalia, while 
forge pig is chiefly produced in Silesia, viz., 326,256 t. of the total 
production. 

Last year’s total output in pit coal was 116,664,376 t., 
107,448,534 t. in the year before ; in brown coal, 45,55,5; 
were produced, against 43,313,122 t.; in coke, 11,509,259 t, 
against 9,202,796 t.; and in briquettes and artiticial coal’ 
10,476,170 t., against 9,214,226 t. in 1902. Export in pit coal was 
17,388,149 t., against 16,101,141 t.; export in coke, 2,525,136 t, 
against 2,182,383 t.; and that in briquettes and artificial coal’ 
895,145 t., against 697,799 t. Imports in coal from Great Britain 
has strongly increased, likewise the export in coal to Belgium and 
the Low Countries. Also export in coke to Belgium and to France 
has strongly increased, 

The position of the Austro-Hungarian iron industry continues 
depressed ; all branches complain of being poorly vccupied, 
Demand for coal, as well as for coke, has continued fairly active in 
Austria-Hungary, 

Only in the north of France a further increase in employment 
can be noticed, the general condition of the market being dull and 
without a prospect for improvement in the near future. — 

The position of the coal trade, on the other hand, has slightly 
improved after the reduction of If. p.t., which the French coal- 
owners deemed necessary. For both house-coal and engine fuel 
a fairly strong demand comes in, 5 

Prices for raw material are being firmly maintained on the 
Belgian iron market, while finished articles are more or less de- 
pressed and weak in price owing to German competition. The 
girder trade is still quiet. Of 40 existing blast furnaces 34 have 
been in blow in Belgium on December 31st last year, producing 
85,405 t. basic, 11,470 t. foundry pig, and 21,700 t. forge pig. The 
total production of pig iron last year was 1,299,211 t., against 
1,102,910 t. in 1902, 930,810 t. being basic, 99,902 t. foundry pig, 
and 268,498 t. forge pig. 

The Russian Minister of Finance is reported to have granted 
the permission for the forming of a union of coalowners of the 
Dombrowa district, but under condition only that the reuire- 
ments of the State railways have to be imported duty free from 
abroad, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, February 3rd, 

CONSERVATISM is the watchword of the steel industry at this 
time. There is an absence of the large contracts which we are 
accustomed to see placed at this season. All the larger consumers 
are quietly awaiting the further developments which the down- 
ward tendency in prices will bring about. It has been frequently 
given out that the lowest possible range of prices had been reached, 
but every succeeding week brings additional evidences of weakness 
where strength was previously and most positively declared. In 
the first place, the railroad companies are not doing one-half what 
they usually do at this time. For several months it was explained 
that the cause was to be found in the difficulty of effecting loans 
and marketing bonds and securities on account of the liquidation 
which was sweeping over the country. This liquidation has been 
practically effected, and the banks are showing a friendly 
countenance to railroad borrowers, but still the orders do not 
come. The railroad boards are, as at present constituted, com- 
posed of conservative financiers and railroad men, and they are 
slow to move out into new fields involving the expenditure of vast 
sums of money. There is a gradual improvement in railroad 
securities, and those who are watching the course of railroad 
managers believe that in a short time the plans laid a year ago will 
be carried into execution. The Pennsylvania Railroad Company 
would never have ceased its efforts to push its improvements had 
it not been for internal strife, as it were, or eae of the 
hammering of its stocks by powerful New York influences not in 
harmony with its management. 

Several railroad companies within the past week have placed 
contracts for a year’s supply of spikes, angle bars, and other track 
material, but have not placed their orders for steel rails, yet it is 
known that the estimated requirements of several of the larger 
systems amount to at least 250,000 tons. 

Inquiries have been made within a few days at the two great 
locomotive works for locomotives, including orders for engines for 
Russian export, and it is probable that within thirty days the locomo- 
tive builders will have a good deal of new work for summer delivery. 
The engineering plants have been accumulating business rather 
slowly, but some of their managers haye recently stated that in- 
quries now arriving betoken greater interest among users of smaller 
electrical equipment and steam equipment, such as dynamos, gis 
engines, lathes, and a number of machine shop equipments. 

Machine tools are now being inquired for, but the most encourage- 
ment to be noted at present comes from inquiries from abroad. 
The engineering houses are not sure that they can gain very much 
business at present from this source, 

The local demand for finished iron and steel continues light. 
In copper production there are a number of interesting develop- 
ments showing the strong probability of an improving home 
demand. During the past year copper exports amounted to 
310,094,500 lb. The estimated excess of copper at the end of the 
year was 46,335,340 lb., but there are other estimates current in the 
commercial press which puts this estimated amount at double these 
figures. This estimate is merely a good guess, There is an 
improving demand for copper for export to-day, and electrolytic is 
selling at 12} to 12}, and lake at 125. 

While there is a great deal of idle capacity in iron and steel 
production, the industry is so organised and controlled that high 
prices are easily maintained, Were it not for the existing com- 
binations, steel rails and billets and structural material would |e 
selling a great deal cheaper. The only symptom of improving 
activity during the past week was in the purchase of some 200,009 
tons of pig iron in Pennsylvania and Ohio, intended to supply th 
wants of consumers for six months to come. One firm in Clev. 
land, Ohio, took orders for 190,000 tons; another Pennsylvania 
firm took an order for 75,000 tons. If this movement should 
continue, it will place the industry upon a firmer footing within 
few weeks. The well-organised producers of pig iron reiterate 
that current rates are the lowest, especially as to Bessemer ple 
and basic iron, which are at present under more active Inquiry 
than any other kind. ale 

The present condition of the industry is altogether artificial. It 
is not possible to supply the legitimate wants of this country with 
11,000,000 tons of pig iron per year. If the pig iron makers do 
not look out they will be overwhelmed with orders, and there will 
be a sudden reaction toward higher prices as there was a decline 
last year. What we need is an accumulation of 250,000 tons of 
iron to guard against these sudden reactions, which have marked 
the history of the American iron trade from the earliest times, 
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AUSTRALIAN NOTES. 
(From our own Correspondent.) 

\prer a continuance of droughts in New South 

Wales, through which the agriculturists were 
completely demoralised, a phenomenal harvest 
has ‘been assured this season, which completely 
alters the financial aspect of the State. An 
estimate has been prepared "y the Government 
statistician from the latest available sources, from 
which it is antigens that the wheat yield of the 
State will not be less than 28,500, bushels. 
This will beat the last record of 1901 by 12,326,229 
bushels. It is understood that the railways will 
be taxed to their utmost in getting the wheat 
carried to the ports for shipment, but the railway 
authorities have made every provision to meet the 
“ase. 
’ The Commonwealth Customs returns for the 
State of New South Wales were as follows :— Year 
ending December 31st, 1902, £3,407,334; year 
ending December 31st, 1908, £3,593,000. 

An accident resulting in loss of life, and injury 
to several other persons, recently occurred on the 
Auckland (N.Z.) tramways. A car failing tostop 
by the use of the hand brake was reversed, and 
gaining impetus collided with another car. The 
official explanation is that the driver ‘ lost his 
head,” and forgot to apply the emergency brake. 

The report of the trade of the Port of Sydney 
for the two years shows that both imports and 
exports are swelled by the sum of £827,797 for 
transhipments which were not included in the 
previous years’ returns, 

Now that New Zealand has started electric 
tramways, all the towns of any importance in that 
Colony have either adopted the electric system or 
have it in contemplation. The construction of 
electric lines at Wellington is being pushed for- 
ward as rapidly as possible, while tenders are out 
for the installation at Christchurch, and Messrs. 
Noyes, of Melbourne and Sydney, have just 
secured another order for the design and construe- 
tion of a complete system of electric tramways for 
Invercargill. 

The opening ceremony in connection with the 
Punedin system, which has been carried out by 
this firm, took place on December 16th, and the 
whole system is expected to be in operation in six 
months. 

4 proposal is in contemplation to establish a 
motor car service in Adelaide, and for that purpose 
acompany is being formed with the following 
objects :—(1) Toestablish in Adelaide, its suburbs 
and elsewhere, motor car services for passenger 
and other traffic ; the conveyance of mails, mer- 
chandise, and agricultural produce, (2) To import 
motor vehicles as a whole or in parts for the 
purpose of hire or sale, (3) To establish suitable 
works for building or repairing motor vehicles of 
every description. 

The advisory board appointed to select the best 
design for bridging Sydney Harbour recom- 
mended the acceptance of the tender of Messrs, 
J, Stewart and Co., the cost, including approaches, 
being £1,940,050. In presenting the report be- 
fore Parliament, the Minister for Works stated 
that he would take no steps to accept any tender 
—_ the public finances were in a better con- 
dition, 





CATALOGUES. 


JosEPH KAYE AND Sons, Limited, Leeds.— New 
price list of Kaye’s oil cans, 





30RNHAM, WILLIAMS AND Co., Philadelphia, 
U.S.A. — Record of recent construction, No. 45. 


W. F. Dennis and Co., 49, Queen Victoria- 
street, London.—The ‘ Fredennis” price list of 
goods stocked at the above address. 


LANCASTER AND ToNGk, Limited, Pendleton, 
Manchester. New steam trap catalogue.—In 
addit’on to particulars of steam traps, this book 
contains reference to the Lancaster pistons and 
packings. 

LANCASHIRE STEAM Motor Company, Limited, 
Leyland,— This company has sent us a number of 
sheets of admirable illustrations of the various 
types of heavy steam motor vehicles turned out 
from their works, 


REAVELL AND Co, Limited, Ranelagh Works, 
Ipswich.—Pamphlets Nos. U 4 and C 5 describing 
the quadruplex single-acting and two-stage air 
compressors, The machines are adapted for 
electric motor, belt, or steam drivinz. 


THOS. THOMPSON AND Co., 35, New Broad- 
street, London.—Brochure describing Aumund’s 
tachometers, with a new kind of pendulum 
mechanism having free rolling parts. We under- 
stand that these instruments are now in use in 
many of the important electric generating stations 
in this country. 

3EVER, DORLING AND Co., Limited, Bowling 
Ironworks, Bradford.—Illustrated cotalogue of 
mill engines, winding and hauling machinery for 
collieries, steam and electric pumps. “The 
engines are of various patterns, aad include tan- 
dem compound Corliss engines, high-speed 
engines, colliery winding engines, &c. 


BriTIsH OppESSE Pump Company, HORNER 
AND Sons, Mitre-square, London, General 
descriptive catalogue of Oddesse patent pumping 
machinery,—-The book explains very briefly the 
principles and construction of this make of pump, 
and illustrates the many types to which the 
principle lends itself. The book is neatly pro- 
duced, and of handy size, ; 





Map.—We have received from Mr. Ed. Stan- 
ford, 12, Long-acre, a large-sized detail map of 
Korea, which is of particular interest at the pre- 
sent moment. It measures about 18in. by 27in., 
and is very clearly printed. 5 


_THE RATING OF TRAMWAY AND LicHT RAILWAY 
UNDERTAKINGS.—We are asked to say that al- 
though the lecture on the above subject by Mr. 
Bond, referred to in our last issue, was delivered 
in the Lecture Room of the Society of Arts, it 
was addressed to the Tramways and Light Rail- 
ways Association, : , 





THE PATENT JOURNAL. 


Condensed from “ The Illustrated Oficial Journal 
of Patents.” 


Application for Letters Patent. 





4@ When inventions have been ‘‘ communicated ” the 
pame and address of the communicating party are 
printed in italics. 


28th January, 1904. 


2099, Dry Cover for Exposep Srats, T. Hutton, Man- 
chester. 

2100, Gas-SavINGc Apparatus, C. Mullen, London. 

2101. Perroratep Carrier, F. Harris, Burslem. 

2102. SotipiryinG Tar, 8. G. Coulson, Sheffield. 

2103. Automatic ExtinavuisHine of Orn Lamps, H. T. 
Fothergill, Glasgow. 

2104. SELF-HANGING Dutcu Oven, J. Mountford and 
R. Kerwin, Liverpool. 

2105. VARIABLE-sPEED GEAR for Motor Cars, T. 
Humpage, Bristol. 

2106. TraveLLers for Rina Sprnnine, J. W. Cook, 
Manchester. 

2107. BAND-SAWING Macuines, C, H. Clifton, Glasgow. 

2108, BAND-SAWING Macuines, C. H. Clifton, Glasgow. 

2109. Wueets for Traction Encines, J. H. Mann and 
Mann's Patent Steam Cart and Wagon Company, 
Limited, Leeds. 

2110. Sprnninc Frames, J. W. Briggs, Halifax. 
2111. Srraigut-BaR LatcH NEEDLE-KNITTING Ma- 
CHINES, J. H. Smith and 0, A. Hill, Nottingham. 
2112. SHackix and Lockina MecuanisM for PaDLocks, 
A. Iidge, Wolverhainpton. 

2113. Ho.pine the Leaves of Music in Position, T. E. 
Orange, Sheffield. 

2114. Non-skippino Cover for PNeumatic Tires, C. T. 
Scott, Sheffield. 

2115. Step Lappers, C. H. Bayliss and F. Boyse, Bir- 
mingham. 

2116. ComprnaTion Case for Smokers, E. J. Houlston, 
Birmingham. 

2117. Varyine the Inrensiry of ACETYLENE Lamps, H. 
E. S. Holt, Farnborough, Hants. 

2118. SroppeRING AERATED WaTeR Borr.es, D. Cuff, 
Liverpool, 

2119. Execrric Tramway Cars, T. Jones, jun., 
Glasgow. 

2120. ComBinaTION Steet Cuatn and Learner Betr, 
J. Wrist and W. V. Stelfox, Birmingham. 

2121. Revotvinc Boot Hee, W. and B. 8S. Foster, 
Leeds. 

2122. Boppin Caarin Motion for Carpet Looms, A. G. 
Cowell and J. K. Stanley, Kidderminster. 

2123, Lock Nuts for PERMANENT Way Bo ts, B. B. and 
B. L. Dadley, London. 

2124. Carriers for AMMUNITION, A. H. 
London. 

2125. Rar-way Carrs and Fastenincs, J. Bell, 
Glasgow. 





Corbet, 


| 2126. Macnine for CrrcuLar Castinas, R. W. Miles, 


Aberdare. 

2127. Drittinc Macuines, H. Heenan and W. Bardill, 
Manchester. 

2128, DETACHABLE Savorpayn, A. Williams, Talybont, 
Cardiganshire. 

2129, INCANDESCENT GAS MANTLE FitT1Nas, E. A. Wood, 
London. 

2130. Grip for SHeppiNnc Motions on Looms, J. Stoppard, 
Leeds. 

2131. KwNIFE-CLEANING APPARATUS, W. Hemingway, 
Manchester. 

2132. Preventine Conpuction of Heat in Ick Hovsgs, 
P. W. Jones, Cardiff. 

2133. Preventinc Dust Onstructinc Gas Jets, J. 
Roylance, Moseley, near Manchester. 

2184. Appress Casg, A, A, Heath, London. 

2135. Boots and SHores for Gotr, H. Sandeman, 
London. 

2136. Two-spgep Gears, A. Rubery, London. 

2137. BriquetTe Macuing, F, Meyer, London. 

2138. AUTOMATICALLY CONTROLLING LUMINOUS SiGNs, 
L. Delannoy, London, 

2139. Hats or Caps, W. Strathern and O. P. Macfarlane, 
London. 

2140. Apparatus for CULINARY VESSELS, T. C. and A. M. 
Romang, I ondon. 

2141, AppLyinec Exectricity for Curative PuRPOsEs, 
A. G. Witherby, London. 

2142. Trays for EXHIBITING JEWELLERY, M. Borgzinner, 
London. 

2143. Umprecia Sapaz-ouarp, W. Readand W. Howe‘l, 
Cardiff. 

2144. ReepHooks and Pickers for Weavers’ Use, J. 
Breese, Burnley. 

2145. Raptat Drittine Macuings, R. Scaife, Burnley. 

2146. Pistons, J. Airey, London. 

2147. Stoprers for SypHon Bortries, J. G. Henrich, 
London, 

2148. ImMproveD CURTAIN SUSPENDERS, G. 
London. 

2149. Distnrecrant SLaTeE CLEANER, J. and E. Riley, 
Southampton. 

2150. ImMpRoveD Srockiess Ancor, W. Maddison, 
London. 

2151. Locxine Nuts, A. Cruikshank and D. D. Esson, 
London. 

2152. Evecrroiytic Ceuis, J. Raschen, G. C. Clay- 
ton, and The United Alkali Company, Limited, 
London. 

2153. Brakes or Skips for Motor Cars, A. Payne, 
London. 

2154. Stream Vatves, 8. E. Birkett, London. 

2155. Hopper Baross, J. V. Tijszoon, London. 

Hay Sweepinc Apparatus, T. I. Mugleston, 
London, 

2157. Stop Motions for Looms, J. Coldwell and C. G. 
Gildard, London. 

2158. PortaBLEe Hovusss, W. M. Ducker, London. 

2159, Game of Carps for Cartpren, H. G. Medway, 
London. 

2160. TABLE Games, H. G. Medway, London. 

2161. Compustion of BorLer Furnaces, E. R. Lewis, 
London, 

2162. Countina Werts in WoveEN Fasrics, W. F. Sadler, 
London. 

2163. MetaLiic Mountines for Epars of Pursgs, C. 
Marshall and Kelly, Marshall and Co., Limited, 
London. 

2164. Spokes for the Waerets of Cycies, E. Lee, 
London. 

2165. Brakes for VELocipepEs, R. M. A. B. Munroand 
The Bowden Brake Company, Limited, London. 

2166, Sream BorLer, G. Petroff, London. 

2167. Manufacture of Leatuer, P. C. D. Castle, 
Liverpool. 

2168. Boarp for Mountinc E.Eectros, A. J. Parker, 
London. 

2169. Type Castine Device, J. Mayer and C, Albrecht, 
London. 

2170. LupricaTinc CycLtE Cuains, W. E. Dailley, 
London. 

2171. Gavatnc the Quantities of Liqurps, F. Cossor, 
London. 

2172. CALCULATING Macutyes, J. Vermehren, London. 

2178. Wueri Rims and Trres for Venicies, A. Merritt, 
London, 

2174. DismMOUNTABLE BuiLprnas, J. Aradi, London. 

2175. TYPEWRITING Macuinrgs, J. C. Fell.—{The Union 
Typewriter Company, United States.) 

2176. CARBURETTERS for ExpLosion Motors, Société 
Anonyme des Moteurs et Automobiles ‘“‘ Herald,” 
London. 

2177. Savttiecocks, J. Jaques and J. Jaques and Son, 
Limited, London. 

2178. Steam Tursings, C, 8. Drummond, London. 

2179. Tires for Venicies, L. Sée.—(P. Sée, France.) 

2180, Surps, W. H. Wheatley.—(F. Ishy, Denmark.) 

2181. KitrcHeN Ranags, G. F. Williamson, London. 

2182. Device for CLEANING TRAMWAY Ralts, C. W. 
Fawdon, London. 


Barnes, 








2183. Hose Couriers, H. R. Ashby, London. 

2184. CasH Reoisters, The National Cash Register 
Company, Limited.—(The National Cash Register Coii- 
pany, United Stutes.) 

2185. Rotter Grinpinc CyLinpers, G. Descamps, 
London. 

2186, PREVENTING Sipe S.ippinc of VEHICLES, A. 
Nicholson, London. 

2187, TREATING Scrap Saget Sree., H. B. Atha, 
London. 

2188. Smoke Consuminc Furnaces, L. C. Mooney, 
London. 

2189. GovERNING INTERNAL CompustION ENcrNEs, |. N. 
Jacobs and C. R. Garrard, London. 

2190. GOVERNING INTERNAL COMBUSTION ENGINES, I. N. 
Jacobs and C. R. Garrard, London. 

2191. Gas Lamps or Lanterns, H. J. Shinkfield, 
London. 

2192. Turnip Lirrers, P. J, Parmiter, London. 
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2193. Cases for Hotpina Maps, A., E. F., and T. 
Wallis and R. Wicksteed, Kettering, Northampton- 
shire. 

2194, Fisnine Barr, J. S. Talbot, Camberley. 

2195. DevELopING PHorocRAPHIC P.LaTEes, A. W. 
Southey, London. 

2196. Cases for Specracies, G. W. Tarver, Oulton 
Broad, Suffolk. 

2197. Motor Cars, 8. M. Dennis, Liverpool. 

2198. Carp Apparatus, P. W. Gee and I. Carpenter, 
Wolverhampton. 

2199, Gas Propucers, A. Hollis and G. H. Bentley, 
Manchester. 

2200. Winpow Sas Frames, J. Muir, Glasgow. 

2201, SuzeT METALStrampine, H. A. and R. H, Griffiths, 
London. 

2202, ELectric Tramways, J. Wilkinson and 8S. W. 
Mitchell, London. 

2208. MEANS for EXPELLING ConTENTS of COLLAPSIBLE 
Tunes, H. P. Nuttall and F. A. Heys, Watford. 

2204. Srays for Hoops of Bany Carriaces, J. Hill, 
Birmingham. 

2205. Rotary Ewotnes, C. A. Fletcher and J. E. 
Robertson, Salford. 

2206. APPARATUS for WinpIna Yarns, A. Seeley, Man- 
chester. 

2207. Fire-cuarps, C. James and V. Selvey, Wolver- 
hampton. 

2208. SUBMARINE TorPEDO Boats, A, Elgar, London. 

2209. Lock, G. D. Wood, Willenhall, Staffs. 

2210. Roap VEHICLE WHEEL Brakes, W. Tyzack and 
G. W. Caudle, Sheffield. 

2211. Trays for Firver Presses, T. Lawrence, Stoke- 
on-Trent. 

2212. Fastentnc for Rartway Carryace Doors, J. 
Kearton, Stoke-on-Trent. 

2213. BotrLe Guarp for CorK-DRAWING Macuines, W. 
Callander, Glasgow. 

2214. Butnp Borts, T. Voce and G. H. Henn, Birming- 








am. 

2215. RatLway CARRIAGE Doors, P. H. Fletcher, Brad- 
ford. 

2216. FrnisHina CuRvED Woop Surraces, W. Kershaw, 
Bradford. 

2217. Macurine for Crimpinc Paper, J. Keiller and 
Son, Limited, and W. Boyd, Dundee. 

2218. Tre Ho_pErs and DREss SUSPENDERS, T. Allinson, 
Burnley. 

2219. PHoTOGRAPHIC PRINTING FRAMES, J. Batty, Bir- 
mingham. 

2220. BepstTeaps, F. Gate, Selly Oak, near Birming- 
ham. 

2221. Brturarp Cugs, A. R. Gould, Manchester. 

2222, Spittoon, H. Bennett, Glasgow. 

2293. AvuToMaTic Fire-arms, J. H. Topham, Man- 
chester, 

2224. PHoTrocraPHic Exposure SHUTTERS, A. Woods, 
Manchester. 

2224, Ferp-waTeR Fitters, D. A. Rankine, Liver- 





pool, 

2226. Lacr, T. I. and T. S. Birkin, and T. Anderson, 
Nottingham. 

227. Game, D. Beard, Nottingham 

2 Locatinc SmaL_ Opsects, H. J. W. Braine, 
Dublin. 

2229, Rackine Cocks and Vays, W. P. Harris, Bir- 
mingham. 

2230, Evecrric Arc Lamps, A. Eckstein and A. E. 
Angold, Salford. 

2231. Ram.way Carriaces, W. Leigh, Manchester. 

2232. Proorinc of Har Bopres, W. B. Driver, Man- 
chester. 

2233. Fincer-auarp for Forks, A. Cordingley, Man- 
chester, 

2234. INTERNAL CompusTion Enornes, W. J. Crossley, 
Manchester. 

2235. Git Boxes, J. Cooper and J. F. White, Man- 
chester. 

2236. SuBMERGED TuBE STEAM GENERATOR, B. K. Noy, 
Colchester. 

2237. INpIcaTING Sprep, A. Cruikshank and D. D. 
Esson, London. 

2238, INTERNAL Fittina for Trunks, W. J. Aitkins, 
London. 

2239, Fue. Supports for Gas Propucers, E. Capitaine, 
London. 

2240. Means for Pwuriryinc Gas, E. Capitaine, 
London. 

2241. Gotr Batts, J. Crosland and The British 
Insulated and Helsby Cables, Limited, London. 

2242. PRINTING MACHINES, T. Forknall, London. 

2243. TrRoLLEys for CoLLectinG ELEectricity, A. Thom- 
son, London. 

2244. PaPpeER-BAG MAKING MACHINES, Henrichsen and 
Mohr, London. 

2245. ADJUSTABLE ATTACHMENT for HaNDLES, J. Pollock, 









London. 

2246. Construction of Wixpow Locks, J. Coppard, 
London. 

2247. Brake for Motor Cars, P. Kattenstein, 
Londvn. 


2248. Lamp-sHapk, M. F. Neumann, London. 

2249, ELecrric Frrr-aLarm, H. Siminins, London. 

2250. Castor for ARTICLES of FURNITURE, J. R. Tuck- 
nott, London. 

2251. MANUFACTURE of SEAMLESS MetaL HoLiow 
Boptks, A. Reichwald.—(Iried. Krupp Actiengesell- 


schaft, Germany.) 





2252. Foor Marts, A. L. Neeson, London. 
2253. Brttiarp Cur, H. J. Clark and G. Boughton, 


Ryde, Isle of Wight. 

2254. VETERINARY FILE-HOLDER, S. J. and H. S. 
Coxeter, London. 

2255. Powper Boxss, F. Beville, London, 

2256. MATCH-STRIKING APPLIANCE, S. Warburton, 
London. 

2257. PREVENTING ACCIDENTS with Tramcars, T. 
Yates, London. 

2258. Minitary Hanp-Lamps, G. Polkey and G. Pol- 
key, Limited, Birmingham. 

2259. Support for Bicycies, L. C. Gay-Mandrillon, 
London. 

2260. Hosrery, M. L. Thomson, London. 

2261. Raistna Lamps, J. E. Perkins and T. Kelsall, 
Manchester. 

2262. Skirts, M. R. de Selincourt; London. 

2263. CurTAIN-HOOKS, K. D. Maybery, London. 

2264. Frre-arms, W. Mason and F. F. Burton, 
London. 3 

2265. CoLourRING Matrer, H. E. Newton.—( Farben- 
Jabriken vormals Friedrich Bayer and Co., Germany.) 

2266. SHooTeR’s Catt, W. Winans, London. 

2267. Sprinnive Macuinery, R. Prause, London. 

2268. Peat Furi, J. Macgregor and G. C. Pearson, 
London. 

2269. SPARKING Pivas, T. W. Barber, London. 

2270. Moror VEHICLEs, T. W. Barber, London. 

2 FLUID-PRESSURE ENGINES, T. W. 
London. 





_ 


2272. Treap for Tires, G, W. Pitt and E. Martin, 





London. 





Barber, 





2273. MANuFACTURE of Maonetic Marertar, R, A. 
Hadfield, London, 

2274. TeLeGRAPHIC TRANSMITTERS, W. L.. Wise.—(J. H7: 
Peirce, United Statea.) 

2275. Process of Disinrgaration, J. B. Bessey, 
London. 

2276. Lasts for Boots and SxHors, O. Robinson, 
London. 

2277. Low-water ALARM for Bor.ers, J. H. Sugrue, 
London. 

2278. MancracturE of Briquetres, W. F. Collins, 
London. 

2279. TrouLey-HEADS, F. H. Hadfield, London. 

2280. Dryinc PHoTocRaPHic PLates, A. 
London. 

2281. INTERNAL Compustion Encrnes, K. St. G. 
Kirke, London. 

2282. Execrric Licut Frrrincs, E. Roberts and R. 
Mitchell, London. 

2283. SPEED-CONTROLLING APPARATUS, O. H. Bayldon, 
London. 

2284. Paospnoric Acip, H. H. Lake.—(&. H. Fallows, 
United States.) 

2285, PoLaRisaTION of Hertzian Wayes, F, J. Green, 
London. ' 

2286. VENTILATING Devices, R. Taylor, London. 

. Tea Bocxers, J. H. Apjohn, London, 

2288, ELECTRIC SIGNALLING AppaRatvs, R, P, Wilson 
and A. G. Marshall, London. 

2289. LuBRIcaTION, R, 8. Dobbie, London. 

2290. LetHaL Cuampers, B. Richardson and J. C, 
Hunting, London. 

2291. Apparatus for Evacuatine Arr, A. Pfeiffer, 
London. 

2. PLanina Macuine, G. 8S, Mayhew, London. 

2 Device for Measurinc Speep, A. Tarr, 
London. 

2294. Apparatus for TreaTiInc Brep Ferataers, H. 
Bauer, London. 

2295. Copy1nG Tractnes by ArtTiriciaL Licuts, B. J. 
Hall, London. 

2296. Device for TRANSMITTING Sounps, C. Bate, 
London. 

2297. CASH-RECEIVING Macuines, E. H. 
London. 

2298. Repropuction of Souxps, H. H. Lake.— 
(Deutsche Graummuphoa AbtienqeaAllachast, Germany.) 
2299. Picture Stanp, G. H. Hines and C. C. Gold- 

stein, London. 
2300. MaNcracTURE of HgeapEpD Botts, C. 
London 





Oliver, 
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» 





Spear, 


Schliins, 
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2301. CoL_LapsIBLE CARDBOARD Box, E. Robinson, 
Berlin, Germany. 
2302. Water Cooter for Motors, C. L. Schmitt, 
Berlin, Germany. 


23038. ManuractcrRe of Arr Gas, A. Johnston, 
London. 

2304. Hat-nooxs, W, L. Bullows and I. Stanley, 
Walsall. 

os ee Hoops, J. J. Wilson, Kenda], Westmore- 
land, 


2306. Carvinc Forks, J. Merill, Sheffield. 

2307. Evectric Arc Lamps, Yeritys, Limited, and J, 
W. Ewart, Birmingham, 

2308. INcANDESCENT Gas Mantes, D, Levy and M. 
Rosenfield, Glasgow, 

2300. FLATTENING SHEET GLass, W. Cutler, Birming- 


2310. Bott.ess Joints, G. Allan, Glasgow. 

2311, Manure [nruser, 8, H. Levi, London. 

2312. ATTACHMENT for Sprinas, A, A, Cushman, Man- 
chester, 

2313. SiLeNcER for Encines, A. A. Cushman, Man- 
chester. 

2314. CLorHes Props, L. E. A. Ashwin and 8, H. 
Croker, Liverpool. 

2315. ELectric TERMINAL ATTACHMENT, J. C. Maciver 
and A. F. Guy, Liverpool. 

2316. Lamps for Motor Cars, H. Lucas, London. 

2317. Fasteners for CoLiars, T. Thompson, 
London. 

2318. New Toy Aquatic Rounpasovut, J. A. Dixon, 
Bolton. 

2319. NON-REFILL@BLE Bort.ies, R. Cohen, London. 

2320. MecuanicaL Toy, A. W. Pocock, Cheltenham. 

2321. Spinninc MacaInery, A. Lees and Co., Limited, 
and L. Dunkerley, jun., Manchester. 

2322. Horse-sHors, J. Brown, and A. and C. Plater, 


mdon. 
2323. MaNuFactuRE of Watt Paper, A. Fielding, 
Manchester. 
2324. Looms for Weavinc FisHinc Nets, J. Knox, 
Glasgow. 


2325. CENTRIFUGAL Macuines, J. W. Macfarlane and 
A. R. Robertson, Glasgow. 

2326. Toy, W. Pomfret, Salford. 

. Looms for Weavinc, W. A. and D. Crabtree, 
Keighley. 

2328, ScREw-cuTTING Macutnes, H. Liebert, Man- 
chester. 

2329. GLazinc Macuines, J. Downham and F. J. 
Farrell, Manchester. 

2330. Bapy Carryaces, C, Jennery, London. 

2331. Bracket for SupporTinc Cycies, J. Speir, 
Harrogate. 

2332. Topacco Piers, D. Cousin and T. Logan, 
Glasgow. 

2333. Srgkam Va.ves, A. Barker and H. Sidebottom, 
Manchester. 

2334. Rotary Enatnes, A. Barker and H. Sidebottom, 
Manchester. 

2335. SecuRING Broom Heaps, E. H. Jones and R. 
Price, Birmingham. 

2336. Construction of Corrtns, 8. M. Yates and T. 
J. Hobson, Manchester. 

2337. Gas-FIRE Stoves, F. Russell and Co., Limited, 
and J. and W. R. Neil, Manchester. 

2338. VeHicLeE WHEELS, G. W. and E. F. Goodyear, 
Birmingham. 

2339. Friction Gear, M. Couchman, London, 

2340. Sarge Exit from THEATRES, A. J. Horne and K. 
Santley, London. 

2341. INTERNAL ComBusTION ENGINES, F. A. Seitz, 
New York, 

2342. Joint for Steam Pipes, W. Woodland, Waltham- 
stow. 

2343, ManuracturE of Atconotic Soap, R. Falck, 
Germany. 

2344. ELECTRO-MECHANICAL REGULATORS, E. : 
Hoegerstaedt and R. G. Fothergill, Old Chariton, 
Kent. 

2345. PREVENTION of WriTER’s Cramp, L. Azulay, 
London. 

2346. SEEDING MacurinerRy, F. I. Massey.—{ Maasvz- 
Harris Company, Limited, Canada.) 

2347. Composition for ELecrricaL Cownpvurits, R. 

tarke, London. 

2348. Means of Decoration, S. C. Chidell, London. 

ie 











2349. BorprERINes for Graves, J. Krein, 
London. 

2350. Strincep Mvsicat INstrRuMENTs, L. H. Klos, 
London. 


2351. CONFECTIONERY MACHINES, A. J. Boult.--(/. WW. 
Hicks, United States.) 

2352. MACHINERY for MANUFACTURING Boots, A. C. 
York, London. 

2353. THREAD for INCANDESCENT MaNnTLEs, H. Hill, 
London. 

2354. Repropucer for PHonocrapns, R. F. Drury, 
Ramsgate. 

5. DispLay Boarps, H. Young, Beckenham, Kent. 

2356. WATER-HEATING APPARATUS, G. Porta, London. 

2357. Treatina Viscose, F. W. Howorth.—(Soci¢ie 
Francaise de la Viscose, France.) 

2358. UTiILisinc Waste CaRBon from Lamps, R. Peters, 

mdon. 

2359. THERMOMETERS, T. Crawford, London. 

2360. Apparatus for SigNaLLinc by Niocut, F. W. 
Barber, London. 

2361. Em“rcency Governinc Device, The British 
Thomso. Houston Company, Limited, and I. 
Samuelson, London. 
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Exvecrricat Comms, The British Thomson- 
Limited, and A. 8. Cubitt, 


2362. 
Houston Company, 
London. 

2363. Automatic Switenes, The British Thomson- 
Houston Company, Limited.—(G: reral Blectrie Coim- 
pany, United States. 

2364, VAPORISERSfor HYDROCARBON Enarings, A. Treeby, 
London. 

2365. WinpDow Fasreninas, F. G. Knight and J. Rycroft, 
London. 

2366, CoupLtinc Device for Rattus, C. A. A. Chenu, 
London. 

2367. DiscHarainc Coxe from Gas Retorts, J. West, 
London. 

2308. DiscHarGInG Cokk from Gas Rerorts, J. West, 
London. 

2369, Puoro-LITHOGRAPHY, T. McLaren, London. 

2370. PHoro-LirHoGRaPHY, T. McLaren, London. 

2371. Wave Powrr and Trpa Motors, M. D. Compton, 
London, 

2372. Apparatus for TuRNING LEAvEs of Music, J. W. 
Phillips, London. 

2373. SAFETY APPARATUS in CONNECTION with Over- 
HEAD Extectric Wires, E. Wakley and W. Harris, 
London. 

2374. SureicaL  INstRuMENTs, W. P. Thompson.—(@. 
Galli, Italy.) 

2375. Governors for MARINE Enorngs, J. Matthiesen, 
London. 

2376. MaNuFAcTURE of Patnts, M. Hérisson, London. 

2377. Propvetne Eppres in CooLinG Systems, F. F. 
Maier and M. A. Wyner, London. 

2378. Recepracuk for Growine Fruit, J. E. Smith, 
London. 

2379. Wueets for Motor Veutcies, C. P. Elieson, 
London. 

2380. ProrecTinc OVERHEAD 
London. 

2381. Casiner for PootoGrRapHic UTENS 
London. 

32. Motor Cars, F. A. Rodeweld, London. 
OrPERATING CAMERA SuHetTrers, W. 
London. 

2384. ToBuLous 
Loudon. 

2385. Dyinc CHrowE TANNED LeatHER, W. Epstein, 
London. 

2386. IMPROVED NAVIGABLE VESSELS, N. N. Fisker, 
London. 


Wires, 0. A. 


8, E. Molt, 


Re sen, 


Taylor, 


Steam Borers, R. Pettigrew, 
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87. Looms, T. Ainsworth, J. Anderton, and H. 
Haworth, Halifax. 
2388. Sotip Tires for AuTomosILes, W. R. Taylor, 
Birmingham. 
2389. Sarety Stirrup Iron, J. Rock and T. Hickin, 
Birmingham. 
2390. [IMPROVED 
London. 
2391. TrRousER Presser, D. Towell, Ilford, Essex. 
#2. Bakers’ Ovens, D. Thomson, Glas 
. Fack BreautiryInGc Device, W. 
Brighton, Cheshire. 
2394. Water Carts, W. Kershaw, Bradford. 
. Drivine BaNps or Betts, A. A. Cushman, Man- 
chester. 
2396. CATTLE 
Thames. 
2397. SELF-LUBRICATING PuLuey, R. Carnegie and A. 
eevers, Rotherham, Yorkshire. 
2398. Device for AGITATING and AERATING Wort, S, A. 
Ward, Sheffield. 
2399. BREAKING or OPENING WasTE Freres, W. H. 
Hoyle, Manchester. ; 
2400. Improved Friction CLutcu, W. Murphy, Man- 
chester. 
2401. Borers, S. Pointon, Nottingham. 
2402. INsuRANCcE, W. Foxton, Scarborough. 
2403. Revotvine Boot Heet Prater, K. P. Hopkins, 
Sheffield. 
. ADJUSTABLE SHOULDER Rest, H. C. Visick, 
stol 


Macyetic Compasses, A. Hughes, 


ylor, New 


Stancuion, H. Taylor, Kingston-on- 


CURING TonGugEs of Boots, A. Amyes, Stockton- 
on-Tees. 

2406. Lamps for Motor VEHICLES, gE. J. Stanhope, 

ork. 
. Roii-music, E. Rose, London. 
INTERNAL ComBUSTION ENGINE, F. Parkes, 
Sheffield. 

2409. Presses for MANUFACTURE of TABLETS of EvEN- 
Ness of Consistency and Harpngss, R. M. Colling- 
ham, Hull. 

2410. CONCRETE FIRE-RESISTING FLoors, J. S. Elder, 
Glasgow. 

2411. Friction CirtcH and Gear, J. C. Harris, 
Birmingham. 

2412. MecuanicaL Dott, F. S. Dunkin, Abingdon, 
Berks. 

2413. TaBLe Game of Foorsauy, A. S. Evans, Bir- 
mingham. 

2414. Parnt for Snips’ Borroms and Iron, T. Coppock, 
Stockport. 

2415. Pipe, H. A. Lazarus, London. 

2416. ConverTING Heat into Power, H. W. Boswell, 
Toubridge. 

2417, WATER-HEATER for Buripinas, H. Armstrong, 
London. . 

2418. BicycLe Seat PIivars, H. Ruggles and B. Middle- 
week, London. 
2419. APPARATUS 

London. 

2420. TroLtEys for Exvectric Cars, W. A. Daggett, 
London. 

2421. Post-carps, P. A. E. Pratt, London. 

Horstine Gear, L. Tabulo, London. 

2 Avtomatic Fog Sienats, E. M. T. Boddam, 
London. 

2424. Hypravu ic Pump, E. A. Russell, London. 

2425. ApJsusTaBLE Cuip for Fotpinc Easet, 
Fallow, Dublin. 

2426. Fotprnc WRITTEN Documents, J. L. 
London. 

2427. SOUND-RECORDING MACHINES, 

London. 

2428. ATTACHING FLUSHING PipPEs to WATER-CLOSET 
Basins, J. W. Claughton, London. 

2429. AppaRaTus for MAKING CurEsE, J. Harding, 
London. 

2430. Harpeninc Copper, A. M. 
London. 

2431. ANTIsEpTic and Perrume Reservorr, A. E. 
Albert, London. 

2432. Proputsion of SuBMARINE VessELs, H. Leitner, 
Byfleet, Surrey. 

2433. Recutatinc Dynamos, H. Leitner and R. N. 
Lucas, Byfleet, Surrey. 

2434. SECONDARY BATTERIES, 
Surrey. 

2435. STRUCTURAL INTERSECTIONS of TRamMways, E. M. 
Kitchen, Birmingham. 

2436, AUTOMATIC FIRE-EXTINGUISHING APPARATUS, 8. 
Bacci, London. 

2437. Comps, S. E. Page.—{American Hard Rubber Com- 
pany, United States.) 

2438, AuTomaTiC ELecrricaL Switcues, A. 8S. Adler, 
London. 

2439. Race Game Apparatus, G. J. Shepherd, London. 

2440. CLEANING the GrinpING Surracr of MILLs, W. 
O. Bailey, London. 

2441. Device for CLEANING Tram Ratts, E. Cowell, 
London. 

2442. Winpow SIs, J. Cuthbert, London. 

2443. Deep Borino Apparatus, E. Frieh, R. Néllen- 
burg, and Deutsche-Tiefbohr Actiengesellschaft, 
London. 

2444. DistiLtinc Apparatus, P. M. P. y Dupont, 
Santiago, Cuba. 

2445. INCREASING the CrRcULATION in WATER-HEATING 
Apparatus, C. Obrebowicz, London. 

2446. IMPLEMENTS for WaRMING Beps, J. Bateman, 
London. 

2447. Epck Runners and Pans, C. Gielow and B. A, 
Katz, London, 


for Wericuinc, O. A. Zander, 


Cc. J. 
Wood, 
H. Williamson, 


9. 


R. le Mesurier, 


H. 


Leitner, Byfleet, 


2448, Brakes for Rartway Veuicss, J. Macaulay and 
J. Pattinson, London. 

2449. Emercency Brakes, The British Thomson- 
Houston Company, Limited.—(The General Electric 
Company, United States. 

2450. ConrRoLLING E.Lrecrric Swircaes, The British 
Thomson-Houston Company, Limited.—{ The General 
Hlectric Company, United States. 

2451. PHoromerric APPARATUS, The British Thomson- 
Houston Company, Limited.—(Thke General Bleetric 
Company, United States.) 

2452, ALTERNATING-CURRENT ELEcrric Motors, The 
British Thomson-Houston Company, Limited.— 
(The General Electric Company, United States.) 

2458. ALTERNATING-CURRENT ELEcTRIC Motors, The 
British Thomson-Houston Company, Limited.— 
(The General Electric Company, United States.) 

2454. Compryep Crrcurr BREAKERS, The British 
Thomson-Houston Company, Limited.—(The General 
Electric Company, United States.) 

2455. CONTROLLING ALTERNATE-CURRENT ELECTRIC 
Morors, The British Thomson-Houston Company, 
Limited.—(The General Electric Company, United 
Stutes.) 

2456. TREATING ELecrric Lamp FILAMEnts, The British 
Thomson-Houston Company, Limited.—(The General 
Electric Company, United States.) 

2457. Ececrric Swircnes, G. Wright and H. M. Acly, 
London. 

2458. Brusa Hotpers for Dynamo Macurinegs, G. 
Wright and H. M. Acly, London. 

2459. CoMPENSATING SysTeMs for Generators, E. E. F. 
Creighton, London. 

2460. CASE - HARDENING 
London. 

2461. Dog Stampinc Macuings, A. Weuster and Hughes 
and Kimber, Limited, London. 

2462. Winpow B.uinps and Suapes, W. I. 
London. 
2463. RIFLE 
2464. PREVE 
London. 
2465, Jewet Cases and Dressina Baas, J. C. Vickery, 

London. 

2466. CLocKWORK ELECTRICITY H. 

ondon. 

2467. Clockwork ELECTRICITY 
London. 

2468. Propuction of 
Johnson. —( Bad isehe 
many.) 

2469, Propuction 
Johnson, —{ Bad ixehe 
many.) 

2470. MaNnuracture of Guiass ARTICLES, E. Gobbe, 
London. 

2471. EXxciraTion 
Latour, London. 

2472. BRAKE MECHANISM, Société Anonyme des Moteurs 
et Automobiles ‘‘ Herald,” London. 

2473. Cravarts, C. Groll, London, 

2474. ENveLopes and Wrapprers, F. W. 
London. 

2475. Mrans for 
C. F. MeDonald, W. E. 
London. 

2476. Means for Destroyinc Werps, E. T. Penny, 

. F. McDonald, W. E. Lake, and G. T. Allnutt, 
London. 
2477. Leapep Licuts, W. T. 

London. 

2478. IcE-MAKING APPARATUS, E. and B. Colebrook and 
H. W. Jervis, London. 

2479. SUSPENDING Gas 
London. 

2480. Evecrric Switcues, L. Thurnauer, London. 

2481. Apparatus for GENERATING Gas, W. H. Brooks, 
London. 

2482. Ticket ReaisTers and Puncues, P. Whiting, 
London. 

2483. INJECTION SYRIN¢ 
Liebey 

2484. STEAM 
Portugal.) 

2485. Apparatus for TREATING MINERALS, F. Baun, 
London. 

2486. Stream GENERATORS, A. B. Reck, London. 

INTERNAL ComBusTION Motor, C. D. Abel.— 
(Aacheney Stahliraaren Fabrik  Actiengesellachaft, 
Germany.) 

2488. BorTLe CLEANSING MacuINEs, T. H. and W. St. J. 
Fox.—(C. H. Loew, United States.) 

2 Lawn Routers, A. A. E. Ovlrichs, London. 

2490. Securinc Heaps of Drums, H. Oschatz, London. 

2491. Winpow SecurinG Device, C. Lauritzen and P. 
Wegersleff, London. 

2492. Rakes, T. Winkler and L. Weil, London. 

2493. Hert Pap for Boors and Suxors, E. J. Bliss, 
London. 

SHIELDS 
London. 

2495, ELEcTRIC 
London. 

2496, PropucInG OSCILLATORY CURRENTS, P. C. Hewitt, 
London. 

2497. ConTROLLERS for ELEcTRIc Motors, M. Cummins, 
London. 

2498. THEATRE Doors, A. W. Mantle and A, R. Key, 
London. 

2499. SPINNING Macuings, D. O. Pease, London. 

2500. Printinc Rovier, K. Geiser and H. Wehrli, 
London. 

2501. Horstinc Devices, A. E. Johnson, London. 

2, Can Coup.ers, V. Simecék, London. 

2503. SPEEDOMETER, A. Werthmiiller, London. 

2504. Contact SHor for Etxerric RatLways, 
Rosenfeld, London. 

2505. PHOTOGRAPHIC N. K. 
Cherrill, London. 

2506. AMATEUR PHOTOGRAPHY, N. K. 
London. 

2507. RANGE Frnper, E. M. Neilson, London. 


Compounp, J. Cadotte, 


Adams, 


s, W. Youlten, London. 
TING VEHICLES Skipping, A. R. Lockwood, 


METERS, Aron, 


Meters, H. Aron, 
Matters, J. Y. 
Soda Fabrik, Ger- 


CoLouRING 
Anilin and 


of CoLourninc Marrers, J. Y. 
Anilin aad Soda Fabrik, Gev- 


of CoLLEcTOR ALTERNATORS, M. 


Duckett, 


DestroyInac Wreps, E. T. Penny, 
f. Lake, and G. T. Allnutt, 


and A. A. Gibbs, 


Fittinas, L. Thurnauer, 


:, A. G. Bloxam.—(/. and H. 
, Germany.) 


GENERATORS, O. Imray.—(W. Gilman, 


for X-Ray Tvupes, R. Friedlander, 


Lamps, M. von Recklinghausen, 


H. 


PRINTING APPARATUS, 


Cherrill, 


2nd February, 1904. 


2508. CLEANER or SCRAPER for Saucepans, A. T. Drake, 
London. 

2509. UMBRELLAand SUNSHADE FRaAMEs, J.J. Blackham, 
Birmingham. 

2510. LEATHER TrimmMiInc Macuines, J. E. 
Kettering. 

2511. AUTOMATIC 
London. 

2512. ELectricaL Jornt Boxes, W. E. Groves, Bir- 
mingham. 

2513. Locks and Botts, W. H. Tonks and W. Sparks, 
Birmingham. 

2514. Partition for RarLway Carriaces, J. Feetham, 
Darlington. 

2515. Skirt LENGTH MARKER, F. Carter, Brighton. 

2516. Devicr to PREVENT TRAPPING by Doors, G. W. 
Sharman and W. Green, Sheffield. 

2517. Heatina Apparatvs, J. W. Thorburn, Stoke-on- 
Trent. 


Hodgson, 


Fire ALARM Systems, C. Curwen, 


tlasgow. 

2519. ADHESIVE Srrips or SHeets, H. E. O'Dwyer, 
Liverpool. 

2520. Means of ConNECTING COLLIERY Tups, W. H. Jones, 
Manchester. 

2521. INCANDESCENT Gas Burners, J. F. Wilkinson and 
T. Gregson, Manchester. 

2522. Fasrentnas for Busks of Corsets, M. M. Collins, 
Manchester. 

2523. Drivinc Bets for Motor Cycixs, A. 8. Taylor, 
Birmingham. 

2524. Aquatic Rounpapouts, J. A. Dixon, Bolton. 

2525. INTERNAL CoMBUSTION ENGINES, E. Ashworth, 
Manchester. 

2526. Signa Lamps, R. N. Rowlands, Manchester. 

2527. ImproveD Hat VeNnTILaTorR, W. Tillotson, Man- 
chester. 

2528. DeTacHABLE LininG for Trunks, F. F. Plowright, 





Manchester. 





2529. Compine Macurne, J. Jolley, P. E. Willis, and J. 

Williams, Manchester. 

2530. Winpow Fastener, R. E. Ellis, N.S. Arthur, and 

J. S. Binnie, Glasgow. 
2531. Carp for EXxHIsIrinG 

Pullman, Glasgow. 

2532. Macuine for Treatina Correr, T. R. Timby, 
Glasgow. 

2533. BorrLe Screw and Sropper, B. Lee, Barnton, 

Cheshire. 

2534. ARRESTING Motion of VEssELS, H. Simpson, 
Liverpool. 

2535. MAINTAINING TEMPERATURE, J. Rutter, New- 
castle-on-Tyne. 

2536. ConTROLLING VALVES of Enainegs, R. Richardson, 
sndon, 

2537. Winpow CaseMEn's, H. Field, London. 

2538. LicutinG Topacco Pipes, A. J. 
London. 

2539. Sream GENERATORS, W. Fairweather. — (7h 
Nott Five Engine Company, United States.) 

2540. Cruret ATTACHMENT for P ates, A. T, Cannon, 
London. 

2541. GLover Tower Process, H. Hegeler and N. L. 
Heinz, London, 

2542." DecoraTING Furniture, R. A. E, O'Neill and K. 
E. J. Lintott, London. 

2543, HeaTING Frep-water, J. H. 

Braithwaite, London. 

2544. Jornts for TRamway Rais, T. Firth, London, 

5 Garrers, J. Hewitt, London. 

Gas Motors, E, Capitaine, London 
2547. Gas Propucers, E. Capitaine, London. 
2548. Sprixes for PkrRAMBULATORS, C, 

London. 
2549. Moror 

London, 
2550. Rorary Impact Enarnes, C. A. Allison.—(7'h« 

Hooven Owens Rentsehlev Companu, United States.) 
2551, Batt Gamers, F, E. Spink, London. 

Heat Rerainine Paps, J. Rich, London. 
. CARPENTE R, Thomson, London, 

4. PNEUMATIC chnepp, London, 

2555, MECHANICAL F. Shields and H. Dickin- 
son, London. 
2546, EXTincuisHinec LiguTep Canp.es, T, E. Coupe, 

Manchester. 
2557, SAFETY 

London, 
2558. ELectric Switcnine Device, J. V. 

D. Poupart, London. 

2559. Spring Ciips for PLayine Croquet, F. H. Ayres, 

London. 

2560. TENNIS Rackets, F. H. Ayres and E. C. Spencer, 

London. 

561. ExXpLosion Enoines, H. P. C. Hansen, London. 
2. Stoppers for Borries and Jars, J. F. Bates, 
London. 

Tosacco Pirpk Covers, The Williamson Patent 
xe Company, Limited, R. K. Sinclair, and H. 

Williamson, London. 

2564. Supports for Gas Fitrinas, W. E. Holbrook and 

Marquis Biberro, London. 

2565, Lirtinc Jacks for Moror Car, J. F. W. Ponsford, 

London. 

2566, Ark BRAKE MeEcnanism, R. W. Barker. 
atevnational Aiv Brake Company, United States, 
2507, RAILWAY SwitcHING Mecuanism, W. J. Bell and 

L. F. Moss, London. 
2568. CAMER’ HOLDER 

London. 

2569, Air GuN Peviet, E. Bowen and Kynoch, Limited, 

London. 

2570. Gas Retort CHarcrrs, J. Saltar, jun., London. 
ApbsuUsTING Pipe CuTrers, L. 


HANDKERCHIEF, 8S. H. 


Greaves, 


Dales and C. C. 


Jennery, 


Roap Veunicies, 8. B. Shelton, 


IRE, H. $ 
Toy 9 WwW. 


Ciuten Mecuanism, R. Hutchinson, 


Payne and 


(Th: 


and C.amp, H. Conrads, 


2571. AUTOMATICALLY 
Kissling, London. 
2572. Rotary Enoings, V. Filtean, London. 
. DIscHARG Dygines, R. B. Ransferd.—(L. 
Cassella and Co., Germany.) 
2574. Stoves and Furnaces, R. Galbraith, Kingston- 
on-Thames, 
. Winpow Buinps, M. 8, 
Thames. 
RaILway 


Weaver, Kingston-on- 


Steerer, A. J. Derr, Kingston-on- 


PressuRE Enaines, E. E. Arnold, 


8. TREATING Peat, X. M. Roux and B. W. Gonin, 
London. 

2579. Picrurr Postcarp Hotpgr, J. Folkes, London. 

2580. RECTIFYING ALTERNATING CURRENT, E. Weintraub, 
London. 

2581. Stems for INcANDESCENT Lamps, The British 
Thomson-Houston Company, Limited. —(7he General 
Electric Company, United States.) 

2582. SyncHRONISM INDICATORS, The British Thomson- 
Houston Company, Limited.—(The General Electric 
Company, United States.) 

2583. INsuLaTION of ELECTRICAL 
Bergtheil, London. 

25 SpRiNGs, V. Meyer, London. 

ATER-CLOSETS, W. H. Smith and W. F. Kelly, 

London. 

2586. TALKING 
United State 

2587. VEHICLE Seats, W. E. Lake.—(&. @, Budd, United 
States.) 

2588. Botties, W. E. Lake.—(M. A. Lazaref?, United 
States.) 

2589, Fisuine TAcKLk, J. Tschemer, London. 

2590. INNER Socks for Boots and SHors, A. von Arnim, 
London. 

2591, Utimisinc OrpINARY ENVELOPES as_ ILLUs- 
TRATED GuipEs, G. Angolloz and H. Girou, London, 

2592. WHEELS and Tires for Venic ies, F. Sadler, 
London. 

2593. APPARATUS for ACEPTICISING 
London. 

254. Hor 
London. 

2595. LNTERNAL 

sondon. 
6. Switcu StTanps, R. L. Brown, London. 
597. SEWING MAcuiINnes, W. Jasper and 
London. 
5 Car Fenpers, A. E. McLean, London. 
AXLEs to Corvrs, R. Blackburn, 


Conpuctors, E. 


Macuines, H. H. Lake.—(W. B. Sloan, 


Mitk, 0. Rank, 


and Co._p-water Taps, L. C. Smith, 


Comeustion Enotnes, J. H. Rice, 


A. Wolf, 


2599. SECURING 
London: 

2600. WHEELS, A. H. 
London. 

2601. UMBRELLAS, A, A. Revel, London. 

2602. INTERCHANGEABLE ELecTRic DisPLAY APPARATUS, 
D. Levy, London. 

2603. BascuLE Bripors, A. H. Scherzer, London. 

2604. SEwinc MacHIne Savutries, W. P. Thompson. — 
(The Fabrik fiir Spezialnihmaschinen Actien Gesell- 
achast, Germany.) 

2605. DETACHABLE Heets for Boots, M. Simpson, 
Liverpool. 

2606, Soap Recepracues, M. E. Eddy, Liverpool. 

2607. ExpLosion Motors, A. Bon, Liverpool. 

2608. MANUFACTURE of Azo Compowunps, J. Y. Johnson. 
C. F. Boehvinger and Soehne, Germany.) 

2609. TurTep Carpets, H. and M. Southwell, Limited, 
and T. W. Head, London. 

2610. Furnaces for Steam BOoi.ers, 
London. 

2611. Poss Sricks, W. Angus and T. Mardy, Loudon. 

2612. Automatic Couptinas, E. de Viieger and F. A. 
Wilmart, London. 

2613. Smoke ConsuMERs for Boriers, J. A. Crawford, 
London. 

2614. Terminats for ELecrric H. G. 
Prested, London. 

2615. INCANDESCENT Gas Burners, R. J. Spreadbury, 
London. 

2616, PRAT-COMPRESSING Macutnes, C. Schlickeysen, 
London. 

2617. BoTTLE-cLEANING Macutngs, R. Voigt, London. 

2618. TRAVERSE QUADRANT, H. G. Nichols, London. 

2619. ASSEMBLING Scuoo. Bencues, C. H. T. Brink, 
London. 

2620. REGENERATIVE DisTILLING ApPaRAtus, C. Tuck- 
field and W, G. de F. Garland, East Molesey. 


Culley and D. E. Brown, 


E. Gearing, 


BATTERIES, 





SELECTED AMERICAN PATENTs, 


From the United States Patent-ofice Oficial Gazette, 


745,297, Apparatus for Puriryino Borer Fegp. 
WATER, 7’. Sault, New Haven, Conn.—Filed Februuyy 
25th, 1901. 

Clain,—A centrifugal separator comprising a 
chamber containing a filling consisting of a mass of 
suitable material, through which a liquid may be 











passed, and whose surfaces are adapted for the de posi 
tion upon them of particles of the suspended ¢o))- 
stituents of the liquid, and for the movement along 
them and through the mass of accumulations thereof 
by the action of centrifugal force upon the liquid, si). 
stantially as described. 

745,298. Compressor for Air or other ArRirony 
Bopigs, H. C. Sargent, Westiield, N. nd W, 
Raymond, Easton, Pa.—Filed Janvary 23rd, 1903, 

Claim.—A compressor comprising a high-pressure 
cylinder, an intermediate-pressure cylinder, a low. 


pressure cylinder, pistons therefor, connected to move 
together, means for operating the pistons, a common 
cylinder head for the adjacent ends of the high and 
low-pressure cylinders and a common cylinder head 
for the adjacent ends of the intermediate and low- 
pressure cylinders. 
745,410. Steam Turpine, G. Zahikjanz, Berlin, ( 
many.—Filed May 21at, 1903. 

Clain.—A turbine comprising two members, one 
rotatable relatively to the other, and provided in their 
opposing faces, one with recesses or cells open toward 


the other member, and the other with U-shaped cian- 
nels having one end located in advance of the other 
and arranged to register with and to connect two 
adjacent cells, forming a path for the driving medium. 


745,703. Gas ENGINE, G. Westinghouse, Pittshurg, Pa. 
—Filed December 24th, 1900, 

Claim.—(1) In a gas engine, the combination with a 
power cylinder and its piston of means for introducing 
air and gas successively into one end of said cylinder, 
a pump connected to the exhaust port at the other end 
of said cylinder for withdrawing the products of coni- 
bustion and a rotary valve between the exhaust port 
and the pump. (2) Ina gas engine, the combination 
with a power cylinder having air and gas inlet ports 
at one end and an exhaust port at the other end, of a 
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gas pumping cylinder provided with means for intro- 
ducing gas through the gas inlet port into the power 
cylinder, pistons in the respective cylinders, rigidly 
connected by a stem which embodies a valve device 
for opening and closing the air inlet port, an exhaust 
ump for withdrawing the products of combustion 
rom the power cylinder, a rotary valve interposed 
between the pump and the cylinder and gearing 
between said valve and the governor shaft for operating 
the former to periodically cut off communication 
between the exhaust port of the cylinder and the 
pump, 
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THE REPORTS TO THE ALLOYS RESEARCH 
COMMITTEE. 
By T. K, Rosr, D.Sc. 
No, 1. 

Introduction.—The last work of the late Sir William 
Roberts-Austen has now been published. His sixth 
report to the Alloys Research Committee of the Institu- 
tion of Mechanical Engineers has been read, and received 
with the usual mixture of unbounded praise and scathing 
criticism. It must be a source of sincere grief to the 
opponents of Sir Wiliium’s well-known views on the 
relations between carbon and iron, and on the influence 
of the atomic volumes of impurities in metals, that they 
can now say what they please without fear of effective 
retort. There is nothing to be gained, however, by pro- 
longing controversies on which much energy has been 
expended on both sides without, it is to be feared, com- 
mensurate gain to science or to the metallurgical industry. 
There have been splendid successes by workers on both 
sides, but it was certainly not by keeping an eye on the 
chances of confuting the enemy that these successes were 
gained, but by a patient search for the truth. It is in 
this belief that these articles are written. They are not 
intended as a vindication of the work of the late Sir 
William Roberts-Austen or of the Alloys Research Com- 
mittee. No vindication is necessary. They constitute an 
attempt to sum up the work of the Committee, to bring 
forward and re-state those portions of the researches 
which now appear to be the most valuable, and to lay no 
stress on experiments or conclusions which do not appear 
likely to he of immediate use to practical metallurgists or 
to engineers. The parts that are omitted may eventually 
turn out to be the most important parts of the Reports. 


PM. 


HOT BLA 


RECORD showing drop in 





necessary to calibrate each instrument by noting the 
deflection produced by known temperatures, such as 
those of the boiling points of water and sulphur, and of 
the melting points of lead, aluminium, gold, and copper, 
but once done, it is not necessary to repeat the operation, 
except for the most accurate work. 

The improvement in this instrument effected by 
Roberts-Austen was the substitution of a moving photo- 
graphic plate for the ordinary graduated scale. The spot 
of light is reduced to a square “ point” of any required 
size by passing through two slits placed at right angles to 
each other, and it then falls on the sensitised plate. The 
point of light moves horizontally as the temperature 
changes, and the plate is drawn vertically upwards at a 
uniform rate by clockwork. The result is that if the 
temperature remains constant a straight line is drawn, 
and if the temperature changes the direction of the line is 
changed, so that highly complicated curves are sometimes 
traced out. The movement of the plate can be arranged 
to be at any required rate, up to as much as one inch or 
more per minute, and in one form, in which a revolving 
cylinder covered with bromide paper takes the place of 
the plate, it is usual to arrange for a continuous record of 
temperature during twenty-four hours to be taken without 
any attention to the instrument being necessary in the 
interval. A hand switch enables a record from any one 
of six furnaces to be obtained, and it is also possible to 
take several continuous simultaneous records on one 
instrument. 

Such records are particularly valuable in works where 
it is required to maintain an even temperature during a 
long period of time. By an ingenious arrangement the 
temperature at any given moment can be read from a 
scale without interference with the continuous automatic 





temperature due to neglect of . 





HOT BLAST RECORD showing curious variation of temperature due to hanging and 
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slipping of charge. : 


Swain Sc. 


Figs. 1 and 2 


If so, time will correct the errors of hasty judgment. As 
far as possible, attention will be confined in these articles 
to matters that concern the industries now and that seem 
to be susceptible of direct application, if the right men 
would give their attention to the matter. This account of 
the work will be divided into three sections, in the first of 
which the recording pyrometer will be dealt with. 
Roberts-Austen’s recording pyrometer.—The need of a 
trustworthy pyrometer had been realised by metallurgists 


long before 1890, when the work of the Alloys Research | 
The Le Chatelier pyrometer, in | 
which a thermo - couple is used, had, however, only | 
| the air from a new stove entered the main, the tempera- 
| ture rose by 200 deg. or 800 deg. Fah., and then fell 


Committee was begun. 


recently been introduced into England by Roberts- 
Austen, and in his first report he described the addition 
to it of an autographie recorder by which the temperature 
at any given time could be recorded on a photographic 
plate. 

The thermo-couple consists of two wires, one of pure 
platinum, the other of platinum alloyed with 10 per cent. 
of rhodium or iridium. The wires are twisted or fused 
together at one end, forming the “hot junction,” and 
their other ends are soldered to copper wires—the “cold 
junction ’’—which complete an electric circuit. In the 
cireuit is included a deadbeat galvanometer of the 
D’Arsonval type with a reflecting mirror, and a coil of wire 
sufficient to raise the total resistance of the circuit to 
200 or 600 ohms. The couple wires must, of course, be 
kept from touching one another except at the hot 
junction. The cold junction is kept at a known tem- 
perature, usually by placing the two wires in glass tubes 
unmersed in cold water. 

A current of electricity is generated at the hot junction, 
the electromotive force of the current being roughly pro- 
portional to the difference in temperature between the 
hot and cold junctions. 
galvanometer tends to deflect the mirror, and the 
the movement along a graduated scale of a spot or line of 
light reflected from the mirror, As the temperature of 
the hot junction changes the spot of light moves along 
the scale, but as soon as the temperature is constant, 


the spot remains stationary in its new position, and 


the temperature is determined by the distance between 
this position and the initial or zero position. It is 


The current passing through the | 
C lect | is a hot-blast record showing a drop in temperature in 
temperature of the hot junction is usually determined by | 


registration. It follows that a workman may be guided 
or assisted by the pyrometer in his attempts to keep a 
furnace at a constant temperature, while at the same time 
a record is being kept from which his employer may learn 
subsequently how far his efforts have been successful. 
The recording pyrometer was employed as early as the 
year 1898, at the Dowlais-Cardiff Works, to measure the 
temperature of the hot blast supplied to a furnace by a 
series of stoves. (Journal of the Iron and Steel Institute. 
1893. No. 1.) The thermo-couple was placed in the horse- 
shoe main of a blast furnace, and the records proved 
to be of great value. As was to be expected, each time 


slowly while the stove was at work. It was found, how- 
ever, that the efficiency of the stoves varied considerably. 
In the case of one blast furnace, the air from one stove 
was found to be 300 deg. to 400 deg. hotter than that 
from the others, owing to leakage, which caused it to be 
supplied with hot air or furnace gases instead of cold air 
during its period of use. From Mr. E. P. Martin's remarks 
at the meeting of the Iron and Steel Institute in 1893, it 
would appear that the removal of this and other irregu- 
larities in the temperature of the hot blast had contributed 
to an increase in the efficiency of the blast furnaces at the 
Dowlais Works. 

The pyrometer has since been applied to the recording 
of the temperature of the hot-blast at a number of other 
works. Some actual records taken during work at the 
North Lincolnshire Ironworks are shown in Figs. 1 and 
2. They were sent by Mr. Hunter, the manager, to 
Messrs. Pitkin and Co. as an illustration of the saving 
which had been effected by the use of the pyrometers. 
The saving was consequent on the detection of the 
various irregularities and neglect of the workmen. Fig. 1 


the early hours of the morning due to an omission to 
substitute a fresh hot stove for a cool one at the proper 
time. Fig. 2 is a reproduction of a hot-blast record 
showing curious variations of temperature said to be due 
to the hanging and slipping of the charge. 

From information in my possession it appears that the 
recording pyrometer has now been supplied to many of 
the largest iron and steel worksiu the country. One of the 


best known makers of armour plate is using several of 
these instruments in tempering the plates used in the 
building of warships; and there are two or three makers 
of large projectiles who are taking records of the tem- 
peratures in the process of hardening. Some railway 
companies are ascertaining the temperature to which the 
boilers, furnaces, and other parts of locomotives attain. 
Tile, pottery, and glass works are also using the pyrometer, 
and it is found to be useful in the galvanising trade, 
where it is necessary to keep large baths of molten 
metal at a fairly constant temperature. Some recording 
pyrometers have been sent to Russia and Germany. 

In research laboratories, the form of instrument in 
which the records are taken on a photographie glass 
plate is more generally useful than the works type with 
revolving cylinder. The moving glass-plate recorder has 
been in use at the Royal Mint for some years, and its 
value confirmed by long experience. The time occupied 
in making each record varies from about five to forty-five 
minutes. 

It is clear from what has been already done that the 
uses in metallurgy of the recording pyrometer are of the 
most varied character, and that there is room for a great 
increase in the extent to which manufacturers and users 
ot metals and alloys have at present availed themselves of 
Roberts-Austen’s device. Nevertheless, it must be 
admitted that its value is not recognised universally. In 
the preparation of steel some metallurgists are satisfied 
with the original pyrometer for eye reading described by 
Le Ghatelier, which gives an indication of the temperature 
with sufficient accuracy, and gives it at once. There is 
no need in this case to wait for the completion of a record, 
and for the operations of developing and fixing the photo- 
graphic paper or plate. According to one view, these 
operations, simple as they are, are prejudicial to the wide 
use of the recorder in works. 

Even in some research laboratories the Le Chatelier 
pyrometer is preferred without the recording apparatus. 
In cases where the cooling curve of a mass of metal is 
required the movement of the spot of light along the 
scale is watched, and its position et the expiration of 
equal intervals of time noted down. By plotting the 
readings a time-temperature curve is obtained similar to 
the photographic record, although it is liable to errors 
of observation, and occupies considerably more time in its 
preparation. It appears to me that those who use this 
method are, without any corresponding advantage, 
depriving themselves of the aid of an ingenious invention 
almost indispensable in certain work. However, even if 
the recording apparatus were useless, the Alloys Research 
Committee and Sir William Roberts-Austen are entitled 
to full credit for introducing and popularising the Le 
Chatelier pyrometer in England. It has, perhaps, been 
the most directly useful thing which they have done. 

The later improvements in the pyrometer, such as the 
balancing of the greater part of the electro-motive force 
of the thermo-couple by an opposing current, and the 
introduction of the differential method of measuring 
temperatures, need not be described here. They are 
invaluable in research laboratories, where they are well 
known, but are not capable of direct application in the 
industries. 

The use which Roberts-Austen himself made of the 
recording pyrometer in research would be difficult to 
describe adequately in brief space. The study of cooling 
eurves of metals and alloys, initiated by him, has been 
exceedingly fruitful in results which will be dealt with in 
succeeding articles. One general result has been to give 
metallurgists clear conceptions of what happens when 
masses of metal are cooled, and thus to aid them in 
proving the close similarity that exists between alloys 
and saline solutions—a similarity that enables the conclu- 
sions drawn from researches on ordinary solutions to be 
applied to alloys. By cooling curves, the influence of 
traces of impurities on metals can be examined, and, in 
some cases at least, the properties of alloys can be 
predicted from the shape of the curves. As M. Osmond 
has pointed out, it is not until the position of the various 
critical points in alloys has been indicated by cooling 
curves that the exact meaning of each point can be 
determined by chemistry, physics, and micrography. 
Then it is possible to ascertain what part each point plays 
in the process of manufacture and in the mechanical 
properties of the finished material. Methodical modes of 
procedure, such as are here indicated, have already been 
followed out in some steels, although finality has not yet 
been reached. It is not too much to say that the cooling 
curve is the starting-point of all these researches, and 
that its employment has been of the greatest practical 
value. It is the foundation stone of a monument of 
research the apex of which is far beyond our present 
conceptions. 








AUTOMATIC RAILWAY SIGNALLING. 
No. II.* 

WHEN automatic signalling becomes inore general it 
will, we believe, be found to pay for itself. The block 
sections may be of any length to suit the requirements 
of the traffic, and each block section will not then 
demand the establishment of a signel-box and signal-men, 
and the carrying capacity of the line will be increased 
accordingly. Those signal-boxes that are now open 
wholly or principally to act as block-posts and where 
little or no shunting has to be done can then be ciosed, 
the signals being worked automatically and the points 
locked electrically, so that when the signals are “ off” the 
points cannot be moved, and when any shunting has to 
be done the opening of the points will hold the signals at 
danger. 

Where power plants are provided, automatic signals in 
the neighbourhood can be worked from the same power 
supply, and the cost of energy for the signals may then 
be lower than where the signals contain their own 
supply. 











* No, 1, appeared February 12th, 
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A recognised difficulty about automatic signals is that 
should they get out of order and remain needlessly at 
danger there is no indication to a driver that the line is 
clear but: that the signal is out of order. To guard against 
the delay‘that would arise had a driver to send forward 
to ascertain if the line be clear, it is laid down that after 
a driver has stood at a signal three minutes he may 
proceed forward with caution, prepared to stop at any 
moment. 

The provision of automatic signals on electrically- 
worked roads is somewhat difficult, owing to the possi- 
bilities of the power supply disturbing the track circuit 
and interfering with the signals. When the Metropolitaine 
of Paris was signalled automatically it had to be done 
without a track circuit. The difficulties were, however, 
met on the Boston Elevated, and practically the system 
adopted there is the same that has been applied to the 
Ealing and Harrow section of the District Railway. 

Automatic signalling, like power signalling, is costly to 
instal. The signals, with their mechanism, batteries, 
track circuit, &c., are expensive to provide, and the 
maintenance of them is much higher than for mechanical 
signals. Placed even a mile apart it means more signals 
to be lighted and “fogged.” As a set off, economies may 
be effected in signalmen’s wages by closing wholly or in 
part some signal-boxes, and where boxes are closed 
entirely their maintenance is saved. There are also two 
advantages which cannot be actually valued—the in- 
creased earning capacity of the line, and the increased 
safety, as by the use of the track circuit signals cannot be 
lowered unless the line be clear by not only the preceding 
train but the whole of it having gone out of the section. 

The interlocking of the outdoor signals on railways with 
the block instrument was a favourite plana few years ago 
for the prevention of collisions. The purpose of this form 
of interlocking, generally known as “lock and block,” is 
to prevent the signalman from lowering his signals to 
admit a train into the next section until the train has 
been offered to and accepted by, the signalman at the 
advance box on the block instrument. This is done by 
putting a lock on the signal lever, which is withdrawn 
when the needle of the block instrument is turned to the 
“line clear” position by the action of the man at the 
advance box, so'that the concurrence of the latter has to 
be obtained before the signal can be lowered for the train 
to proceed forward. A second arrangement provides 
against the signalman at the advance box giving the 
“train out of section” signal until the train has actually 
arrived. This is achieved by a lock in the block instru- 
ment, automatically placed there when the needle is 
turned to “train entering section,” being electrically with- 
drawn by a current set up when the train passes over a 
contact placed immediately inside the home signal. 

Between 1890 and 1896 this form of interlocking was 
recommended by the Board of Trade officers in no less 
than eighteen cases, but itis a strange fact that no Board 
of Trade inspector has made such a recommendation in 
any case for at least the last five years, although there 
have been many suitable opportunities. It must not be 
assumed from this that “Jock and block” has been 
universally adopted, because little has been done except 
on the London and South-Western, Great Eastern 
—suburban lines—and a small portion of some of the 
Scotch lines. On leading lines like the London and North- 
Western, Great Western, Midland, North-Eastern, Great 
Northern, &c., no such interlocking is to be found, except, 
perhaps, in a few isolated cases. 

The reason for this~smal] progress, and probably the 
silence of the Board of Trade inspectors on the matter, 
may be understood if some of the difficulties connected 
with this form of interlocking are pointed out. For 
instance, the releasing of the block instrument to allow of 
the “train out of section” signal to be given is not per- 
fect, as the first wheel of the train will depress the 
electrical contact and withdraw the lock, even although 
the greater part of the train may be behind the signal. 
Or in the event of a train being divided, owing to a 
broken coupling, the line could be “ cleared” whilst the 
broken-away portion is in the section. A still more 
serious difficulty is connected with the arrangements 
that have to be made to allow a signalman to unlock 
himself when necessary. This necessity might arise 
from the signalman having obtained permission for a 
train to enter a section, and then found it requisite to 
shunt the train at his box, or it may be that the train was 
subsequently cancelled by a box in the rear. In these 
cases, were no means of release provided, it would not be 
possible to offer a second train until the electrical contact 
at the advance box had been depressed. Arrangements 
have also to be made at junctions and stations, where 
trains are joined together, so that the second train that 
has to be joined to the first can be admitted to the 
station even although the first train is still there. These 
difficulties in working are therefore met by the provision 
of a “releasing key,” the use of which is safeguarded as 
far as possible. There is, however, nothing really to 
prevent the improper use of the releasing key, and in that 
fact is probably to be found the cause of the lukewarmness 
shown towards the system. 

A report has recently been issued from the Board of Trade 
on the fatal collision that occurred on the Glasgow Under- 
ground line of the Caledonian Railway in September last. 
This unfortunate mishap was on a line equipped with 
“Jock and block,” which, if properly worked, should have 
prevented two trains being in the section at one and the 
same time. During last year there were two other 
collisions on lines where “lock and block ” is in operation, 
viz., that at King’s Cross on the Metropolitan, and the 
one at Westminster Bridge on the District Railway. All 
three mishaps arose from the improper ‘use of the 
releasing key, but as the results in the two last-named 
accidents were less serious, it will be sufficient to notice 
what gave rise to the more serious collision in Glasgow. 
The accident occurred about 2.30 a.m., and from the 
evidence it would appear that there had been a want of 
attention on the part of the signalman at the Glasgow 
Central West box for some time previous to the collision, 





and during this time of inattention a mineral 
train stood at the Central West signals for thirty-five 
minutes, apparently without the signalman’s knowledge. 
When the signals were lowered for this train, a 
second and a third train were offered, but the man got 
confused, and when he found that he could not accept 
the third train, due, of course, to the fact that the second 
train was in the section, he released himself and accepted 
the third train, which came into collision with the pre- 
ceding one, causing the death of the driver and fireman 
of the former train. 

The Caledonian Company has had a previous fatal 
accident on the same line, and its neighbour, the 
North British Company, had a still worse experience on 
its Glasgow Underground Railway, and in both of 
these cases the releasing key was concerned. General 
Hutchinson (who at that time—October, 1900—had 
retired, but was temporarily assisting the Board of 
Trade) made a recommendation in the Caledonian acci- 
dent that before a releasing key can be used the con- 
currence of the signalmen at the cabins both in front and 
rear should be obtained. This recommendation has not 
been as yet carried out, and therefore Colonel Von Donop, 
in reporting on the recent accident, urges the desirability 
of the recommendations being carried out. 

In referring to power and automatic signalling, we 
have previously drawn attention to the part played by 
the track circuit in preventing automatic signals being 
lowered unless the line is clear. It would appear that 
by the use of a track circuit some of the difficulties 
at present associated with “lock and block” would be 
removed. One advantage would be that the signals for 
entering a section could not be cleared until the whole of 
the preceding train had passed out of the section. 

American railroad officials were very much concerned 
after the serious accidents in the Fourth Avenue Tunnel, 
New York, and the accident at Westfield, N.J., as to the 
desirability of equipping their signals and engines with 
an arrangement whereby a train was automatically pulled 
up by the continuous brake being applied when a driver 
passed a signal at danger. Nothing, however, has been 
done in the matter. 

Thesame question was much discussed in the British press 
after the Slough accident, where, it will be remembered, 
an express driver passed several signals at danger. It 
has not, however, been adopted here either, except on the 
Waterloo and City Railway, where the electric current is 
cut off the motor should a signal be passed at danger. 
It is now proposed, in connection with the electrification 
of the District Railway, that an attachment shall be 
coupled to the running signals that shall cause the 
continuous brake to be applied should a signal at danger 
be passed. 

During last year the Board of Trade reported on two 
accidents that might have been avoided, or at least 
mitigated, had an arrangement existed whereby a train 
was automatically pulled up in case a distant signal was 
passed and ignored. There was also a very bad case in 
Ireland—which was not investigated by the Board of 
Trade—where an engine was started out of a dock line 
against signals, and ran for some distance along a single 
line along which a train from the opposite direction was 
approaching. To be effective, the automatic stop would 
in this case have to be attached to the signal for starting 
from the dock line. 

In addition to the electric trains on the Boston elevated 
railroad, where the plan which it is proposed to adopt on 
the District Railway here is in use. there are already two 
other systems being tried in America, but not to a great 
extent, nor with much success. These were in use pre- 
vious to the discussion already referred to. In America 
the attachment is made to the home signal, and, conse- 
quently, should a signal be passed at danger the engine 
would run a considerable distance past the signal before 
it was pulled up, and probably come into collision with some 
other train. If anything of the sort is provided it should 
be coupled to the distant signal, so as to give time for the 
train to pull up before reaching the home signal. But is 
such a contrivance really advisable? We in the United 
Kingdom fortunately enjoy a fair immunity from accidents 
caused by drivers passing signals at danger. This is due, 
no doubt, to a greater discipline than exists in America. 
Our drivers are taught to obey signals, and no locomotive 
official would dream of blaming a driver who could prove 
that he had lost time owing to signals being against him. 
And it is on the same ground of higher education and 
greater respect for the law that we dismiss the objection 
raised by some that drivers would get careless, and 
neglect to look out, if their engines were provided with an 
apparatus that would pull them up should they pass a 
signal at danger. But supposing such a system was 
called for, could it be universally applied? Weare afraid 
not. For instance, take the case of a distant fixed 
on arising gradient; the automatic action of the brake, 
should the signal be “on,” might cause great incon- 
venience, and possibly lead to the train being unable to 
mount the bank. Or when entering a large station, 
where the distant signals are continually at danger, the 
driver would be occupied all the time in restoring his 
brake. Some advocates of automatic stops say that to 
meet these difficulties the engine should be fitted with 
an apparatus for cutting out the automatic stop when 
required. But what is to prevent the cut-out being in use 
at other times, and so destroying the efficacy of the 
system? All goods engines are not yet fitted with con- 
tinuous brake apparatus, and therefore the system would 
not be applicable to every train; and even were goods 
engines so fitted, it is questionable whether a long, heavy 
train could be pulled up in sufficient time, were a driver 
running at a good speed, not to know that the signal was 
“on” until he passed the signal. Another objection is 
that in the case of those trains which are assisted up 
steep gradients by a banking engine in the rear, the brake 
might be applied on the banking engine and not on the 
train engine, should the distant be off when the first 
portion of the train passed, and be put to danger before 
the banking engine reached it. 





THE GRINDING MACHINE v. THE LATHE, 
(From a Correspondent.) 


In the laying out of a new plant, or in making addition 
to or reorganising an existing one, the grinding machine - 
is a serious factor to be considered in the future. Much 
scepticism exists as to its possibilities and advantages, so 
much so that it is little matter for surprise to find a 
great amount of hesitancy in making a large outlay on a 
class of machinery which is possibly less understood than 
any other machine tool. This is much to be regretted, as 
the point of efficiency already reached is sufficient to 
invite a more vigorous investigation. Modern grinding 
machinery is, generally speaking, expensive, the reason 
probably being that competition in its manufacture is 
limited. There are two or more reasons for this, one 
being the scepticism already referred to, another reason 
being that to make asuccess of its design and manufacture, 
some extensive knowledge of abrasive material and its 
peculiar qualities is both desirable and necessary. 

Speaking of design, the pertinacity with which the most 
essential feature of grinding machinery is mostly neglected 
borders on the ludicrous. I am referring now to the con- 
trol of temperature, and cannot understand why this 
important point should so often be entirely ignored, or 
only partly considered. Water is cheap enough, and I 
cannot think of a case where it could not be applied, from 
the rude machine for snagging castings to the most pre- 
cise tool or operation in the category of grinding processes, 
The inconvenience and limitation of output caused by 
unnecessary or unavoidable distortion in all machining 
operations is sufficiently understood to make the omission 
of this point inexcusable in the design of general machine 
tools, and yet in the case where the trouble is most likely 
to occur, the matter often seems to have been hardly 
considered, though the hygienic side of the question is an 
appeal in itself. 

Something more than a passing interest is at present 
being shown in the subject apparently, and though 
enthusiastic advocates of grinding processes may be 
charged with making assertions which have only a 
modicum of truth in them, they may well be pardoned if 
they serve to arouse interest; the same may be said of 
much of the trade literature, and though these assertions 
are sometimes misleading, they will generally bear 
investigation. Grinding wheels have improved as a 
necessity for superior machines and processes, and it is 
only reasonable to suppose that still better qualities will 
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develop in the same ratio as their users and makers 
become more numerous; the makers of wheels in 
England could probably be counted on the fingers of one 
hand at the present time, which is some matter for 
regret. It is the intention, in this article, to treat the 
matter quite dispassionately, and by submitting facts and 
figures, both of personal experience and well-authenti- 
cated record, to leave to the judgment of readers the 
wisdom of the policy of making exhaustive inquiries. 

In the first place, it is hardly possible that anybody 
will dispute the superiority of a ground job over one 
finished with the highest possible skill obtainable in the 
lathe; the beautiful uniformity of finish and the exquisite 
degree of accuracy which can be attained by_the ordinary 
intelligent workman is a recommendation in itself; and 
let us pause a little to consider what this accuracy means 
and its far-reaching effects. The absence of necessity 
for expensive ring gauges, which are otherwise necessary 
to ensure that the diameter required has been attained, 
and that those high spots, so aggravating to the fitter or 
erector, are conspicuous by their absence ; the advantage 
of being able to get the requisite finish by mechanical 
methods and reduce to required dimensions within any 
desired limit of error, those detail parts where keyways 
or other reductions are imperative. 

We must consider, if we desire to go into the subject 
thoroughly, that the time taken to remove burrs and 
other little distortions which are the result of leaving these 
operations to be done after the cylindrical finish, must be 
reckoned with. In the grinding process this is unneces- 
sary; by doing this work previous to the circular finish, 
you avoid straightening, which is almost always necessary 
when conditions are reversed, and, in addition to the 
saving in files and polishing material, you attain true 
concentricity and a finished surface, which must be a 
beneficial element in both the life of the piece and the 
sweeter running of the mechanism of which it forms a 
part. 

Assertions are sometimes made by zealous or interested 
advocates of grinding machines that stock can be re- 
moved more rapidly than in the lathe. This statement 
is rather misleading and will bear some analysis. A 
crank shaft, 14in. by 10ft., was ground to a fine limit of 
error on 8ft. of its length in 24 hours, #,in. was removed 
from its diameter. I do not know of any combination of 
high-speed steels and conditions where a comparison 
could be drawn, but it is questionable whether it would 
have been wise to attack the rough forging with the 
grinding wheel; probably the cost of abrasive material 
would be a consideration in estimating the saving in time; 
and I shall have something to say on this matter a little 
further on. A cast iron roll, 6,,in. by 4ft., was reduced 
to a diameter of 6in. in 22 minutes, with a high degree of 
finish and no error that the micrometer could detect ; the 
stock, with the exception of *003in. left for final finish, 
was removed in 9 minutes, the rest of the time being 
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occupied in truing up the wheel and the careful gauging | 


required in the few last cuts to obtain required result. 
Here, again, comparison is impossible, either in the 
matter of moving stock or acquiring the necessary finish, 
and the quality of finish was above anything that could 
be produced in the lathe by present known methods. 

A black steel shaft 2,in. by 8ft. lin. was reduced to 
Yin. diameter in 45 minutes, with a variation *001; it 
was perfectly cylindrical, and had a fine finish, as also 
had a piece lygin. by 6ft. 2in., which was reduced to lin. 
diameter in 45 minutes; greatest variation, ‘0005. A 
piece ,gin. by 6ft. was reduced to jin. in 1} hours, 
variation ‘0005; this also was highly finished. A tool 
steel bar roughly turned, diameter 4}in. by 4ft. 6in. long, 
was ground in 88 minutes, removing *035 of an inch 
from the diameter, and with no variation that 
could be measured with a micrometer. There is an 
apparent want of proportion in these times, but if will be 
obvious that the flexibility of a piece has some relation 
to the time required to do the job. One of the principal 
reasons for doubt as to the economic side of grinding 
processes lies in the suspicion that the rapid reduction of 
stock must be made at an enormous expenditure of abrasive 
material; yet not one that I know who has given 
expression to these doubts is able to get beyond the 
imaginary stage. Some base their fancy on an experience 
of the lighter type of machine, which is hardly logical. 
The modern grinding machine is a result of many years 
of a somewhat limited experience if we consider how few 
have been interested in its development, and for this 
reason progress has been somewhat slow; its present 
satisfactory conditions are the result of a careful study of 
a few simple laws, which have led to successful evolution 
in other machine tools. A grinding wheel has been 
likened to a milling cutter with some show of reason, but 
there is a marked difference in the two. A milling cutter 
is a circular series of cutting teeth, evenly spaced, and of 
uniform efficiency when in proper condition. A grinding 
wheel is of a somewhat similar shape, but with a myriad 
of cutting particles, which, from unavoidable circum- 
stances, must, in manufacturing the wheel, be subject to 
chance as to whether their most serviceable portions shall 
be presented to the work attacked; some are cutting, 
some rubbing, and by their rapid and intermittent blows, 
giving cause for numerous vibrations, necessitating 
machines of heavy structure and with efficient mechanical 
aids to absorb these vibrations in the work operated on ; 
so the grinding machine advanced from a light and 
fragile machine to a heavy 
and powerful one. Ordinary 


able to the nature of the piece to be ground, the most 
desirable combination of wheel speed, work speed, and 
| table feed is that where the wheel shows only areasonable 
| amount of wear. Excessive wear of wheel is caused by 
| too high a work speed or a varying speed of wheel, which 
| latter may be caused by belt slip or inefficient driving 
power ; to arrive at the most economic combination it 
should be borne in mind that the higher the work speed, 
the faster the table feed, and the more rapidly will the stock 
be removed; at the same time care should be taken that 
the work speed is not so great that it wears the wheel 
excessively. The best method of arriving at this happy 
combination will be found in commencing with a certain 
speed, &c., noting the wear of the wheel in removing a cer- 
tain amount of stock, and then either increasing or decreas- 
ing speeds till the best results are attained. 

Twenty shafts, 5ft. by 14in., were ground to a finish in 
twenty-five minutes each, removing °028, and the greatest 
error was ‘0005; the wheel had a 2in. face and was 194in. 
diameter; it was being worked at what was considered its 
greatest efficiency, and, was reduced ,j;in. in diameter in 
doing the job; here the consumption was very small, but 
no great effort was made to take heavy cuts, the driving 
power being limited. In the same machine twenty 
columns for drill machines were ground on two diameters, 
the respective dimensions being 27}in. by 8in. and 1lin. 
by 7}in.; ‘038 was removed, and after the first two or 
three the time averaged thirty minutes each; this included 
taking the size of a hole which had to be a press fit on the 
smaller diameter. Through the same cause, inefficient 
driveng power, there was considerable waste of wheel 
owing to the piece acting as a brake on the wheel when 
the depth of cut exceeded the driving power of the wheel 
and causing it to crumble, and it should also be remem- 
bered that the same reason prevented the piece being 
ground in a more expeditious manner. 

The only actual modern experience that I can vouch for 
of the life of a wheel is one in which some very rapid work 
was done, and where the cost of the wheel was a secondary 
consideration to the amount of work which could be got 
from the machine. It was the case of a wheel 24in. by 
2in. with 12in. hole, which lasted thirty days. In the 
greater part of that time it had been grinding twenty-four 
shafts per day of ten hours. These shafts were ground 
from black bars, removing ;);in. of stock, and their dimen- 
sions averaged 7ft. 6in. by 1jin. This example will also 
serve to illustrate how expert an operator may become in 
this as in any other machining process, and let me say 
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and from a few drops of water 

oozing from a drip tin, a 

copious stream of many gal- 

Jons per minute was provided. Experiment proved that a 
slow side advance of wheel meant a waste of cutting 
material and a waste of valuable time, because if the 
pitch of this side advance was only fractional of the width 
of cutting face, a section of the face was not doing 
adequate duty, and still had to be paid for; so faster feeds 
were provided, with economical results in time and cutting 
material. 

A moment's reflection will make this understood. If a 
wheel of lin. face advances at a pitch of jin., actual 
experiment will show that substituting a wheel of 1}in. 
face at the same feed will not pay for its difference in 
price in work accomplished, and its only advantage would 
lie in the securing of a little better finish. Modern 
grinding machinery provides, or should provide, for this, 
in affording or arranging a feed equal in pitch to the width 
of wheel face, and a rapid means of changing to a slower 
feed as required. 

Perhaps a little graphic explanation will better explain 
this. A (Fig. 1) is a wheel of l}in. face, advancing at a 
pitch of }in., and will wear as shown exaggerated in 
dotted lines bb. When the time comes for finishing a 
piece, more especially if grinding up to a shoulder, the 


wheel must be turned flat, and all the wheel face between | 


bb must be turned to waste. C is the same wheel 
advancing at a pitch equalling its width, and wears as 
shown exaggerated by dotted lines cc. In truing a wheel 
for finishing, less material is turned to waste, and while 
the wheel has been at work each particle of grit has been 
doing serviceable duty. The best proof of this is found 
in truing the wheel up with the diamond ; in the first case 
there is a considerable amount to remove to get the face 
flat, which is bad for the diamond also; in the second 
case the wheel has changed its form so little that it can 
barely be detected. This matter of waste of abrasive 
material is more a question of suitable wheels and their 
intelligent manipulation; grinding with an unsuitable 
wheel means a limitation of quantity and indifferent 
quality of product, and some measure of blame attaches 
to manufacturers or their agents in not making the 
improved quality of their modern wares better known. 
There is a certain combination of work speed, side feed, and 
wheel speed in any grinding machine, with any grinding 
wheel, where the greatest point of efficiency can be 
reached, and this can always be determined in a few 
minutes, and notes taken for future reference. Every 
operator who does not understand this would do well to 


acquire the knowledge, and it will be to his employer's | 


advantage, and should also be to his own. I do notknow 
of any modern statistics which would show the amount of 
abrasive material required to remove a given amount of 
stock, but one way consists in weighing the wheel previous 
and after apiece had been ground, and noting the difference. 

Anyone who cares to make experiment by this method 


will find to their gratification and satisfaction that the cost | 


of the wheel is not worth consideration, when the amount 
of work accomplished is taken into consideration, even 
under the worst condition of the two mentioned above. 

Given that the wheel has been chosen of a grade suit- 
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that all the previous examples of rapid grinding, with two 
exceptions, were operations personally conducted and 
with an experience of about three months on this class of 
work. The other two were chosen from a group of 
records, not as best possible times, but merely to give 
variety. This measure of success is not confined to 
straight pieces alone, just as good results being obtained 
with jobs having a number of steps in diameter; for in- 
stance a shaft of 4ft. 3in. long with nine diameters from 
ljin. to 2}in. was ground to a finish in forty-two minutes, 
removing .4,, and the limit of error was *00025. 

In the matter of shaft grinding, it will be noted that all 
pieces are ground from stock, , over the finished size. This 
may probably be some advantage over the lathe, where 
it is generally the practice to use stock } larger, and it is 
quite apparent that the weight and first cost of bars 
would be reduced if machined by this method, to say 
nothing of the superiority of the finished job. It-may be 
interesting to know that long slender shafts require 
springing up by the steady rests until they form an arc 

| radiating from the centre points. This is necessary to 

reduce vibration, and the tension they are sprung to is 
in proportion to their flexibility ; in the case of the #}in. 
shaft mentioned above, it was necessary to spring the 
| middle 1,;in. above centre. With regard to those pieces 
| which are turned previous to grinding, it can hardly be 
| wise to leave an extravagant amount for the grinding 
wheel; the object throughout is to remove stock as 
quickly a8 possible, and this being so, the lathe may as 
well be utilised as much as possible where it is at all 
necessary. I say this advisedly, because where modern 
grinding machinery is introduced, some extravagance is 
| likely to occur if the supervision is faulty. There is no 
| doubt of the grinding machine beating the lathe in re- 
| moving superfluous material, but when a chip has to be 
taken it must be the most indifferent labour that cannot 
get down to within ;4in. or j;in. of size, without endan- 
gering the safety of the piece, and if these amounts are 
taken as limits, according to proportionate sizes, economic 
working may be assured. This more especially applies 
to cast iron, which requires a rather soft coarse wheel, 
and it will be evident that some unnecessary waste of 
wheel would ensue if the thing was carried too far. 

There are other advantages in grinding processes which 
will be self-evident to the toolmaker and manufacturer; 
the ease with which the harder qualities of steels can be 
machined for producing tools is one, where they offer 
especial advantages, and which would be almost im- 
possible by the older method. In conjunction with the 
turret lathe, the savings would be enormous in general 
machine work, as many parts would merely require the 
larger reduction being made while being centred and 
faced. The shaft shown in Fig. 2 is perhaps a fair 
example of this, the main body being left from the black 
stock. Probably this piece would take from three to four 
hours in the lathe at the lowest computation, while the 
| total time for the turret lathe and grinding machine 
| would be about one hour, and be a far superior job. 
| What has been written is not intended as a disparage- 











ment of any existing machine—they all serve the purpose 
for which they were designed, more or less; but I strongly 
maintain that the coarse side feed and quick change are 
an economic necessity, and if the light machines were 
designed with this in view they would be more service- 
able. Personal experience has proved conclusively that 
increasing the side feed on this class of machines to the 
maximum limit that the mechanism would allow, has led 
= ——s results both as to output and economy of 
wheel. 

It is much to be regretted that a more active interest 
is not taken in the whole subject, and I feel assured that 
if it were given as much thought and study as are allotted 
to many less important machinery problems, many new 
lines would develop themselves. My rather brief experi- 
ence of heavy cylindrical grinding has only confirmed an 
impression that I had already formed and advocated to 
some extent—.e., that similar economic results could be 
obtained with the grinding wheel applied to the machining 
of plane and other surfaces. If similarly favourable con- 
ditions were incident, it might well become an adjunct or 
competitor with the planer and milling machines, and 
when abrasive material and its valuable properties are 
better known and appreciated, progress both in the art 
and in the material itself will be more rapid, and other 
employments found for it that are possibly not even 
imagined at present. 





FREQUENCY IN THE LOADING OF RAIL- 
WAY BRIDGES. 

In 1903 a paper full of interest to railway engineers 
was presented by Mr. Alexander Ross to the Engineering 
Conference of the Institution of Civil Engineers on “The 
Assimilation of Railway Practice in Respect of Loads on 
Bridges up to 200ft. Span.” 

Both classes of bridges—those carrying railways overt 
roads, rivers, canals, &c., and those carrying roads over 
railways—were referred to, and it was stated that it is the 
usual practice for the engineer to select the heaviest type 
of engine in use on the line as a basis for the maximum 
load for small spans; and to assume a combination of the 
engines placed in such a position that they will give the 
greatest stress for larger spans. 

A note of interrogation may, however, be used at this 
step of the reasoning as to whether, irrespective of the 
design and position of the bridge, it is always imperatively 
necessary to provide for such a combination of moving 
loads as will give the greatest possible stress in the 
girders. A bridge carrying a railway line up to one of the 
mountainous districts of Wales or Scotland may not have 
to bear such heavy and repeated loads as another bridge 
carrying the railway into the metropolis or into one of 
the great centres of docking or other industrial districts. 
There are, together with this variation of weight and fre- 
quency of load in one or other positions, many variations 








Fig.!. 


in the design of railway bridges that should kave some 
bearing on the question. For instance, there are many 
cases where the cross girders of a railway bridge carry 
two lines of metals, with main girders, one on each side of 
the double track—Fig. 1. 

Many other bridges have main girders that carry cross 
girders—Fig. 2—which are loaded from two tracks on 
each side of the main girder. In the first case—Fig. 1— 
each main girder, together with the cross girders, would 
possibly be loaded frcm both lines at cne time, and in the 
second case—Fig. 2—the main girder would possibly be 
loaded from the four tracks simultaneously. But it is 
extremely improbable, except in some very few of the 
more congested lines, that the heaviest type of engines in 
use on the railway would, in the first case, be on the 
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bridge on both roads at the same time; and it is still less 
probable that, in the second case, the four lines would be 
full of the heaviest class of engines at one and the same 
time. 

In the case of bridges of from 100ft. to 300ft. span, 
although it might be advisable to provide for a continuous 
train of engines along the whole length of the bridge, still, 
it will not be very often that a train of so many of the 
heaviest engines on the line will be required to pass over 
the bridge. If, then, as most engineers agree, it is not so 
necessary to provide for as low a stress in temporary 
work as it is in permanent work, does it not follow that 
it is allowable to adopt a higher unit stress in the main 
girder carrying the four tracks than in the girder carrying 
one track only, and a higher stress in long span bridges 
than in those of more moderate length ? 

Another case would be that of a continuous girder 
bridge of, say, three 200ft. spans. In such a case it is 
almost impossible that the bridge could be loaded with 
the heaviest engines throughout all its length, and if, as 
frequently happens in bridges of such design, the cross 
girders carry two roads, the contingency of full loading 
by heavy engines on both lines at one and the same time 
would be still more remote, and if the engineer should 
think it necessary to provide for such an unlikely loading, 
then the permissible unit stress should be certainly 
high, 
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In the face of two girders of small, or shall we say 
moderate span carrying one track—Fig. 3—or in the 
case of the modern type of trough girder—lig. 4—of 
course, the girders would be loaded to their full capacity 
at the passage of every train, but it would not necessarily 
be the heaviest type of engines that passed over every time. 

Another consideration which we have hinted at is that 
some lines carry much more traffic than others, and even 
if the same type of heavy engine is used on both, the 
frequency of the passage of the loads is very different in 
various examples. In such cases it would surely be cor- 
rect to assume a heavier load on the bridges with great 
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frequency than on the others, or, what amounts to the 
same thing, to aliow a less unit stress. Heavy trolleys or 
rail wagons would often provide a greater Joading than 
some combinations of engines, but here again the fre- 
quency of such loading should be an element in the 
consideration of the case, either of the load or the unit 
stress. 

The preceding considerations are to a very great extent 
apart from the fatigue formulas used by continental 
engineers, and which are based on the classical Weyranch- 


Wohler - Bauschinger experiments, since if the — 

nax 
formula is adopted, the maximum load probably must 
include loads on the two tracks of Fig. 1 and the four 
tracks of Fig. 2; whether or not it is probable that the 
bridge will ever be so loaded, or however great may be 
the infrequency of such loading. 

The relation between the dead and moving loads, the 
effect of impact and vibrations, do not enter into the con- 
sideration either, so far as our present purpose is con- 
cerned. 

The same reasoning may be applied to secondary parts 
of bridges, In the very ordinary case of bridges with one 
centre and two face girders carrying two lines, the centre 
girder is of, course, calculated to support simultaneously 
the moving load from both lines, although it will not be 
very often that two of the heaviest engines will be on the 
bridge, one at each side of the centre girder, at the same time; 
hence, if 5 tons per square inch be the allowable stress for 
face girders which are stressed fully at the passage of 
each train in one direction, surely something higher than 
this is permissible for the centre girder, which is fully 
stressed so infrequently. 

Cross girders carrying one road only must be more 
often fully stressed than longer cross girders which carry 
a double track, since in the latter case the full load can 
only occur when the heaviest wheels of two locomotives | 
on both roads are at the same time upon it, a contingency 
which is more infrequent than even the case of the two 
heavy engines being on the same bridge at the same time. 
Of course, the two heaviest loaded wheels of the two 
engines will at some time during their meeting on any 
particular bridge be upon one cross girder, but it will not 
be the same cross girder that is affected every time. If 
there are ten cross girders in a bridge upon which two | 
heavy engines meet every day, there is little probability 


that they will affect the same cross girder more than once 
in several times that they do so meet. 

When the permanent-way on a railway bridge is carried 
on stiff longitudinal timbers, and especially when the rails 
are of the latest modern heavy section, it may be also 
less necessary to provide for the maximum possible 
loading by the heaviest wheels of the engines on cross 
girders that are spaced 3ft. or 4ft. apart. In this case 
the stiffness of the longitudinal added to that of the rail 
must have a distributing effect, so that in the case of a 
pair of wheels carrying 20 tons, with other pairs of wheels 
in front and behind carrying 10 tons on each pair, it may 
be safely assumed that the 40 tons are equally distributed 
over the whole wheel base. This however is a question of 
distribution rather than of frequency. 

From the nature of the case it would be almost im- 
possible to make any definite rule as to the provision for 
frequency of loading, but it appears that it can do no 
harm to consider whether, after all, it is inevitably 
essential to provide for all possible distributions of loading 
in every structure that is designed. 





PUMPING ENGINE FOR AN IRONWORKS. 


We illustrate on page 180 a large pumping engine of the 
ironworks type built by Worth, Mackenzie and Company, 
Limited, of Stockton-on-Tees, for the North-Eastern Steel 
Company Limited, of Middlesbrough, for the supply of water 
to surface condensers and to blast furnace tuyeres. Whilst 
there is nothing specially novel about this engine, it is made 
interesting by the circumstances under which the design was 
produced. Before this pump was ordered the pump-house 
at the North-Eastern Steel Company’s works contained four 
double ram pumps, 25in. rams by 18in. stroke, each capable 
of delivering 90,000 gallons per hour, and room was available 
and the foundations put in for another pump of the same 
size. Owing, however, to the great increase in the output of 
the furnaces, and therefore of the blast engine power required, 
it became evident that another pump of the same size would 
be insufficient for the work, and Worth, Mackenzie and 
Company, undertook to supply a pump to go into the room 
available, and on the existing foundation, with some altera- 
tions to the same, and to deliver 180,000 gallons perhour. The 
design first submitted was for pumps of the bucket type; but 
as the North-Eastern Steel Company pref2rred ram pumps, 
a second design, as illustrated, was submitted and approved. 

As the blast engines at these works are all condensing, the 
steam from the pumps is used to heat the feed-water, and it 
was therefore considered not to be worth while to make the 
pump compound ; the steam cylinders are, therefore, both 
26in. diameter; the stroke is 20in., and the cylinders are 
fitted with ordinary slides, but, with a view to durability, the 
pistons are fitted with Oldham's weldless steel coils. The 
piston-rods are 34in. diameter, and of best forged steel. 
The crossheads are steel castings with cast iron motion bar 
shoes, the connecting-rods are of forged steel with phosphor 
bronze bearings, and are of-the close-ended type, so that no 
damage is done, even should a key come out. The crank 
shaft is of forged steel, 6Zin. diameter at bearings, and 
74in. at fly-wheel seat; the crank-pins are solid with the 
cranks and of large diameter. The fly-wheel is 9ft. diameter 
and provided with a barring ratchet in. the centre; the 
bearings are of phosphor bronze and the keeps of steel. 
The keep bolts are of forged steel, and-reduced in the body 
to the same diameter as the bottom of the thread to prevent 
breakage ; the excentric sheaves and straps are of cast iron, 








from working loose by a guard ring secured by gun-metal 
square-necked studs and copper split pins. 

The special feature of the pumps, however, is the valve 
arrangement, shown in section. In all their larger pumps 
Messrs. Worth, Mackenzie and Company, adopt multiple 
valves of gun-metal, of small diameter and small lift, and 
cast with spiral wings, which cause a partial revolution of 
the valve each stroke. The amount of such motion is very 
slight, but it is sufficient to ensure the valves and seats 
always remaining truly circular. There are eight suction 
valves 5in. diameter, and eight delivery valves 54in. diameter ; 
the difference in diameter allowing the suction valves to be 
withdrawn through the delivery valve seats. There is in 
addition a small door in each compartment between the 
valves, which allows of the suction valves being examined 
without taking off the main covers. Owing to the large 
valve area the lift is very small. 





THE DEVELOPMENT OF BOMBAY 
HARBOUR. 


Ix his presidential address to the Institution of Civil 
Engineers, Sir William White, speaking of the growth in 
size and power of ships, alluded to Bombay as one of the sea- 
ports where increased provision was being proposed both in 
depth on sill and size of entrance for new docks. It may 
therefore interest our readers to give some information as to 
what is proposed at the above place taken from a brochure 
presented to the trustees of the port by their chairman, 
Mr. Walter Hughes, at their annual ‘‘ Grasshopping,”’ this 
year. It is usual in Bombay about Christmas time for the 
magnates of the land to assemble on the invitation of the 
Port Trustees for an outing to inspect the outlying works and 
properties under the control of the Trust. To this function 
come governors, councillors, judges, merchants, and high 
officials, who, sea and weather permitting, enjoy a sumptuous 
luncheon on board one or other of the Trust steamers while 


; visiting lighthouses and lightships beyond the outer verge of 


and are made of such proportions that there should be | 


practically no wear. The pump rams are 24in. diameter. 
The pump rods are of forged steel, passing right through the 
rams ; these rods where they work through the glands are 
covered with a renewable sleeve of hard gun-metal, and the 
nuts at the bottom end are of tough bronze and close-ended, 
so that the steel rods are entirely protected from the water. If 


the tranquil waters of the harbour. Two maps of the 
harbour and properties of the Trust will assist in under- 
standing the advantages of this splendid port, and the most 
recent proposals for increasing its accommodation and 
facilities. 

Since the formation of its Trust in the early seventies the 
value of the trade of the port has increased by leaps and 
bounds till it now exceeds that of Calcutta, and is alm st 
one half that of Liverpool. Its importance may be esti- 
mated by the following comparison of the value of trade at 
some of the principal British ports for the year 1902-03 :— 





£ £ 
London.. .. 4, Bombay 111,728,49¢ 
Liverpool 0,5 Calcutta 103,810,041 
Hull .. 0, Rangoon 28,683,975 
Glasgow. 30,906,501 Karachi 19,292,641 
Manchester.. 23,161,519 Madras 14,068,063 


The trade for the Indian ports is given in 10 rupee pounds, 
and excludes the value of Government stores and treasure. 
The tonnage of ships entering the port was in 1870-71 :— 
Steam, 327,194; sailing, 372,524; total, 699,718 tons ; and in 
1902-03, total 2,640,420, of which only 66 tons was in sailing 
vessels. The estimated revenue of the Trust was £591,700, 
and its capital debit £5,751,416. 

The dock accommodation afforded by the port is :— 


, Depth on sill Quayage. 
oom at M.H. water. Lineal 
ee ft. in. fect. 

Sassvon dock 33 WW 6 175s 
Princes 30 26 6 OYLO 
Victoria 24 28 6 7805 


The Merewether dry dock is an off-shoot of the second of the 
above docks, and is 525ft. long, with a depth on sill of 
26ft. 6in. The new dock proposed, and referred to by Sir 
Wm. White, is shown on the plan of the Trust property to 
the east of the Great Indian Peninsular Railway terminus. 
It is to have an area of 494 acres, quayage of 12,491 lineal feet, 
with a sill depth of 33ft. 6in., and its cost will, it is under- 


| stood, run into 2} millions sterling. 


the hat-shaped covers at the bottom of the pumps are removed ! 


| the nuts on the pump rods project through the bottom of the 


pumps at the lower end of the stroke, and are thus in a 


| convenient position for examination; they are prevented 


The principal works now in progress are :— 

(1) The extension of the Ballard Pier, to meet the proposed 
new dock mole and reclamation south of the new dock, esti- 
mated to cost Rs. 10,74,000. The extension will form a 
wharf 1032ft. in length, at which small vessels drawing up to 
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17ft. can ke accommodated. The reclamation, which is to be 
effected with material oxcavated from the new docks, 
mesures 33°17 acres in area, and will afford space for storage 
of goods, as well as room for baggage sheds, Custom-house 
waiting-rooms, and railway station in connection with the 
proposed berth at the dock mole for mail steamers. _ : 

(2) New reclamation at Mazagon with two jetties, esti- 
mated to cost Rs. 8,77,0G0. This is a foreshore reclamation to 
accommodate the coal, firewood, and building stone trades, 
which will be displaced by the new dock works. The jetties 
will afford 5805 lineal feet of wharf, with a depth of 8ft. to 
13}ft. 

(3) New Port Trust Railway. In anticipation of the con- 
struction of the proposed harbour branch, extending from 
Coorla goods depét of the Great Indian Peninsular Railway, 
the trustees are acquiring land for the extension of the branch 
to the docks, and are purchasing materials for the sidings at 
a cost of Rs. 7,34,000. 

(4) A new twin-screw ladder dredger and barges ; estimated 
cost, Rs. 10,938,500. The dredger is to be capable of dredging 
1000 tons an hour to a depth of 44ft., and is accompanied 
with two twin -screw hopper barges, each of 1000 tons 
capacity. The vessels are now being built by Messrs. Simons 
and Co., and will be ready next August. 

(5) A new steam tug of steel, 140ft. in length, 26ft. in 
breadth, and draught 10ft.; 1000 indicated horse-power, 
cipable of steaming 11 knots, with twin screws. She is 
being built by Messrs. Hall, Russell and Co., of Aberdeen, 
and the cost is Rs. 2,41,725. 

(6) A new lightship to replace the present lightship, which 
has been on the station since 1872; estimated cost, 

%s. 1,05,000. The new vessel is to be of steel, illuminated 
by Pintsch gas contained in gasholders—holding 120 days’ 
supply—and is to be of the class known as ‘‘ unattended,”’ 
whereby the expense of the master and crew will be saved, 
the gasholders being periodically replenished by gas made on 
shore in works to be erected for the purpose. The present 
light is a red light revolving every 20 secs., and is 36ft. above 
water and 450 candle-power. The new light is to be an 
occulting white light, 32ft. above water-line, 1400 candle- 
power, the characteristic being 104 sec. light and 44 sec. 
eclipse. The vessel is to be fitted with a 6 cwt. bell, which 
will ring automatically every 15 sec. The vessel and plant 
have been ordered from the Pintsch Patent Lighting 
Company. 

(7) Seventeen new steel barges are under construction, 
four of 125 and thirteen of 200 tons, to be employed in con- 
nection with the new docks and extensive reclamation works 
in progress or contemplated. 

(8) Improvements at the existing docks. A new hydraulic 
power station is the chief item of these, and it is estimated 
to cost over Rs. 4,00,000. 

In consequence of the great increase in the work required 
from the hydraulic cranes in the existing wet docks, the 
present pumping outfit of 385 horse-power has to be worked 
at-full pressure, and there is no reserve. The trustees are 
erecting a new engine-house for a 300 horse-power engine, by 
Messrs. Armstrong, Whitworth and Co. It is designed to 
ascommodate a duplicate engine of the same type for the 
eranes and machinery of the new docks. The estimate for 
the whole of these improvements amounts to Rs. 8,85,931. 

There is also the deepening of the South Channel, which 


has been in progress for some years, and is designed to | 
increase the scour along the face of the docks, thus saving in | 


annual cost of dredging of the silt which deposits during the 
monsoon in the dock entrance channels. The work consists 
in blasting rock under water, and the year’s operations is 
estimated at Rs. 1,17,000. 








EDWARD RUSH TURNER. 


Tur death of Mr, Edward Rush Turner, which took place 


on Wednesday, 10th inst., at his home near Ipswich, 
removes one of those pioneer engineers who helped to build 
up the great trade in agricultural machinery which this 
country enjoys. He was the son of Mr. Walton Turner, a 
currier, who sent him to Henry Wren and Co., of Man- 
chester, to learn general engineering and millwrighting. 
When he was but little over twenty-two years of age he 
joined Mr. G. W. Hurwood in partnership at St. Peters 
Works, but the partnership lasted only a short time, and 
Mr. Hurwood retiring, Mr. Turner, after carrying the 
business on alone for a time, ultimately took into partnership 
his brother, Mr. Frederick Turner, and established the firm 
which now enjoys a wide reputation. The company was 
successful practically from the first, and the works were 
rapidly developed. Mr. E. R. Turner took a_ particular 
interest in mills of all kinds for the crushing of cereals, and 
was an active competitor in the trials of the Royal and 
Smithfield shows. How by his endeavours he succeeded in 
developing that branch is well known to all our readers. 
But although a special feature was made of milling it was 
not by any means the only branch of agricultural engineer- 
ing that was taken up by the firm, the manufacture of all 
kinds of implemenits being also undertaken. In the early 
days of reaping inachines the company had a good deal to do 
with the manufacture of the McCormick reaper, which was 
introduced in other countries by Burgess and Key. In 
traction engine work also Mr. E. R. Turner interested him- 
self, and he is credited with the invention or introduction of 
the extension of the fore part of the boiler, so arranged that 
the fore-carriage might swing through a large arc. 

Wh actively engaged in the business of his firm Mr. 
Turner yet found time to devote to the public life of Ipswich, 
throwing his whole energies when elected to the Town 
Council to the problem of the sewage disposal of Ipswich, 
which at that time was in an exceedingly bad way, and was 
u standing menace to the health of the town. It is largely 
to his efforts that the present extensive sewer system of 
Ipswich is due. 4 

For many years he was engineer to the Ipswich Dock Com- 
mission, and he was mayor in 1882, He was a member of 
the Institution of Civil Engineers of such long standing that 
when he expressed his desire to retire on the grounds of ill 
health and approaching age the Council elected him a life 
member. 


Tue friends and associates of Thomas A. Edison have, 

/ we understand, taken steps to found an Edison medal, which 
vill be entrusted to the American Institute of Electrical Engineers, 
for annual award to graduating students in electrical engineering. 
It was proposed to present the medal fund for this purpose at the 
institute’s annual dinner on February 11th, which was held at the 
Waldorf-Astoria, at which Mr. Edison was a guest, 


Estimated cost, Rs. 3,66,000. | : ‘ 4 
| France's sisters really do, which so far our own British 








TWO LOCOMOTIVE EXPERIMENTS. 
By Cuartes Rous-MarTEN, 


Two experiments in locomotive practice which dated 
from last year are exciting special interest just now, not 
only in the engineering world, but also on the part of the 
non-technical Press and public. One prompt outcome 
has been the circulation of many erroneous statements 
calculated to produce entirely false impressions. It may, 
perhaps, be worth while to correct some of these at the 
outset. 

In the first place, there is a widespread misconception 
as to the true nature and inwardness of the experiment 
that is in course of trial on the Great Western Railway, 
with the new engine, No. 102, La France, which was 
built at the Belfort works of the Société Alsacienne de 
Constructions Mecaniques, to the design of Monsieur du 
Bousquet, on the four-cylinder compound system of Mr. 
A. G. de Glehn, and which is now taking its turn in 
regular ordinary work on the Great Western line. One 
frequently hears and reads that the experiments are to 
ascertain “what the French engine can do,” as if so 
much as that had not long been known by everybody 
who has kept abreast of modern locomotive practice 
Twenty locomotives identical in all essential respects 
have already been at work just across the English 
Channel, running to the nearest continental points to 
British shores—viz., Calais and Boulogne—for nearly 
three years past, and performing such work as has never 
yet been authentically recorded in this country. It may 
be that some of the newest British engines built during 
the current century could do as well, but of this there is 
as yet no definite knowledge. The case is simply one of 
observations and recorded results, and these hitherto 
have been available only in the case of the French 
engines. The British proofs have still fo come, and 
when they do come they will be most welcome. There 
are other locomotives also identical with the Great 
Western’s La France in every essential respect doing 
good work on the French Southern Railway, and one or 
two of the same type, but of far larger dimensions, on the 
Paris-Orleans line, as to whose performances no definite 
information is yet to hand. 

But let us understand clearly what it is that La 


engines do not accomplish. It is not a question of speed, 
for the French superiority to us in that respect during 
the years 1898-1902 was achieved with a maximum speed 
limit of under 75 miles an hour—120 kiloms. (or 74°6 
miles) an hour, to be quite exact—which in all ordinary 
circumstances was rigidly enforced. La France's sister 
engines have shown that they can with ease attain a 
speed of 90°3 miles an hour on moderately falling gradients 
with 200 tons behind the tender. Trev might possibly 
do more, but that has not been proved. On the other 
hand, it has been proved that British engines—and Great 
Western, too—can run even faster than 90 miles an 
hour; so there is no desire to gain anything in that 
respect. British locomotives can run down-hill and on 
the level quite fast enough for all practical needs; so 
there is no desire or attempt to get anything more on 
this head. Then how is it that the French Northern 
Railway was able to beat us so badly for five years’ in 
average start-to-stop speeds? It was not because the 
French gradients were easier, for, as I have proved by 


the official profile maps, the ruling grades from Paris to | 
Calais, Boulogne, Lille, and St. Quentin respectively are | 


considerably steeper than from Laddington to Taunton or 
Birmingham, from Waterloo to Salisbury or Bourne- 
mouth, from Euston to Crewe or Manchester or Liverpool 
or Birmingham, from King’s Cross to York, or from York 
to Kdinburgh. In this comparison I do not, of course, 
take account of mere casual fragmentary “ pinches 

lasting for a few chains, but I deal with prevalent 
gradients extending for a mile or more at any rate. 
Reference to the gradient profile which [ have given 
in back numbers of Tor [Encineer will show that 
on all of the courses mentioned above the French engines 
have one virtually continuous bank (No.1), 13 miles long. 
rising at 1 in 200—as on the Midland up-line, between 
Bedford and Leagrave; on the Great Northern, from 
Hornsey to Potter's Bar, and Bytham to Corby; on the 
North-Eastern, from Reston to Grants House. The line 
on to Boulogne has a second continuous rise (No. 2), 
this time at 1 in 250 to 1 in 333—but for 25 miles a much 
worse bank than that between Willesden and Tring—and 
a later rise (No.3) for about four miles at 1 in about 135, as 
bad as that between New Cross and Halstead, or from 
Carnforth to Grayrigg. The Paris—Calais trains have 
all these, with (No. 4) eight miles at 1 in 125 as well 

equal to the Shap ascent from the North. The Paris 

Lille trains have banks Nos. 1 and 2, but not Nos. 3 and 
4—a second rise at 1 in 200, like No. 1, being substituted. 
The Paris—St. Quentin line, for Belgium and Germany, 
has only bank No. 1 on the main line to Calais, but 
some distance after turning off at Creil has a special 
10-mile bank of 1 in 333, worse than Watford— Tring or 
Leighton—Tring. So a fair share of moderate _hill- 
climbing had to be done, although, of course, nothing like 
the Beattock and Shap inclines, or even the Wellington 
bank on the Great Western. Thus it has not been 
superior ease of grades that has enabled such high 
speed averages to be maintained by “ La France” type 
engine. Nor has it been lightness of loads, for those 
booked speeds Were maintained-with loads larger than 
ever were seen in England durmg that period drawn by 
one engine. Trains hauled by two engines do not count 
in this connection—they must be reckoned as two trains 
when the question of locomotive power is under con- 
sideration. For instance, the pioneer engine of “ La 
France” type took a train weighing 360 English tons 
behind her tender without doing Jess than 52°2 miles an 
hour up the 13-mile grade of 1 in 200— which rate had 
increased to 57°1 before the summit was attained, sub- 
sequently maintaining 65 to 70 miles an hour on level 
and slight rise similar to Paddington — Swindon, 
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passing Tergnier, 81} miles from the start, in 80 min 
28 secs.—whence speed was eased down, the train being 
before time—and completing the journey of 953 miles te 
St. Quentin in 93} minutes net—that is after deducting 
about 8 minutes delays by signal. This remarkable per. 
formance was noted by three independent English 
observers. The load was equal to fourteen of the largest 
Great Western or Great Northern or London and North. 
Western eight-wheeled bogie vehicles, each reckoned as 
1} coaches, so that the train would be computed on 
the English railways running north and west of London 
as “twenty-one coaches,” while on the lines running 
south and south-east of London it would be called a train 
of “ thirty-six coaches.” Now that is the sort of thing 
the sister engines of La France did in their own country, 
and proportionately with less loads, many instances of 
which have been given in these columns. 

Thus there is no question at all as to what this type 
can do, because that is clearly proved by what it has done, 
Nor is there yet forthcoming any authenticated instance 
of equal work having yet been achieved by a British-built 
engine. But the point to be determined is: Can the new 
French engine do the particular work required by the 
Great Western Company either better or more economic. 
ally than the locomotive of British design and build 
already possessed by that company. That is what has 
to be determined. That is what is now in course of 
experiment — not what work the “ Frenchman” cay 
accomplish, but whether it can do given work either tore 
efficiently or more economically than the “ Britishers.” 
The cenditions are by no means necessarily identical, 
The fuel is different, the permanent-way is different ; 
there are critics who hold that the continental road, with 
its flat-bottomed Vignole rails, is an easier one than the 
British, with its bull-head rails and cast iron ¢hairs 
intervening between rails and sleepers. The rolling 
stock is different, and some believe that the French 
springs and other details of construction give easier 
running than ours. On these heads I express no opinion 
at present. But it is clear that all these points have to 
be taken into account; nevertheless, it is ineredible that 
a machine which has given such excellent results in 
France should not do very good work in England, even 
allowing for all differences in conditions. Any short- 
coming would have to be explained otherwise than thus. 
But there is no need to anticipate such an outcome. 
There has been a rather silly attempt to make * patriotic” 
capital by some “ Mafticking” over the fact that th 
“usually punctual Cornishman, when drawn by La France, 
Was several minutes late at Bristol,” the fact being that 
that train has been almost invariably late at Bristol! fo 
some time past, owing to bridge repairs being in pro 
gress; and was cighteen minutes late the last time | 
travelled by it, in spite of excellent work by one of Mr. G...J, 
Churehward's new “* City’ class engines. These * Citic 
by the way, work, as | stated-en the written authority 
of Mr. Churchward, at a pressure of 180 Ib.. and not 
* 195 Ib." has been alleged, although their boilers 
are constructed to stand the higher pressure should that 
be required. A locomotive, however good, cannot safel\ 
run at high speed over roads and bridges undergoing 
repair. But the incorrect and unfair statement referred 
to has had wide circulation and credence. 

A second locomotive experiment of special interest has 
been the mighty Decapod, designed and built by Mr. J. 
Holden for the heavy suburban traffic of the Great 
Eastern Railway. In the case of this engine also there 
has been much misconception, mis-statement, and unfair 
implication. Sensational headlines about * The Loco- 
motive that Failed,” and The Doom of the Decapod,” 
have been flourished in association with the implication 
that the Decapod has proved a failure, that it has cost 
£5000—impliedly, far more than was expected, and that 
it cannot be used until the bridges over which it would 
have to run should have been strengthened this 
being represented as an unexpected and disastrous sur- 
prise. That allegation, and both the implications, are 
wholly unfounded, as well as grossly unjust to Mr. Holden. 
In the first place the engine, after stringent and crucial 
tests, has fulfilled all the requirements of the case,and has 
realised all the calculations of her designer. She is laid 
aside for the time because the traffic necessities with 
which she was specially designed to cope can be supplied 
temporarily at less cost—(1) by widening the coaches- 
thus increasing their carrying capacity by 20 per cent.; 
(2) by adding two third-class coaches to each train of 
fifteen, further expanding such capacity by 16 per cent.: 
(3) by enlarging the power of the existing engines by 
means of bigger boilers, larger fire-grates, and higher 
steam pressure. All of these measures are being taken. 
But it was known from the outset that the Decapod would 
cost £5000, and that the bridges must be strengthened to 
carry her. Both points were expressly brought under the 
notice of myself and of a colonial visitor by Mr. Holden 
himself when the original drawings of the engine were onl 
in their initial stage. So that obviously no miscalculation 
or lack of foresight can justly be laid to his charge. His 
estimates and calculations were from the first most 
accurate, and have been entirely borne out in the 
result. Whether the means he chose to compass a given 
end were or were not the best available is a matter upon 
which opinions may fairly differ, probably do differ, but 
the object which he had before him has been indisputably 
attained, while his estimates have proved _ strictly 
accurate. At the same time, the Great Eastern finds 
that it can get on yet for some while to come without 
incurring the heavy outlay of (1) strengthening a series 
of bridges built when neither the possibility of such an 
engine as the Decapod, nor the necessity for one, had 
been even remotely foreseen; or (2) building a number 
of stburban engines at £5000 apiece. Therefore the 
Decapod will not, for the present at any rate, be used or 
multiplied. 

At the outset three alternatives were proposed for 
increasing the effectiveness of the Walthamstow and 
Enfield services on the Great Eastern :—(1) A tube line 
under the existing line; (2) electrification of the existing 
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line ; (8) the employment of engines of greater power and 
acceleration. Mr. Holden stated the objections that, in 
his opinion, were fatal to scheme 1, or scheme 2, neither 
of which could be demonstrated without spending the 
whole of the capital necessary for the scheme in its 
entirety; but he argued that scheme 8 could be demon- 
strated by the outlay of £5000, the cost of building a 
Decapod engine and carrying out the necessary accelera- 
tion trials. Mr. Holden from the first assumed, not only 
in his conversation with me, but also in the evidence 
which he gave some months earlier before a House cf 
Conmons Committee, that a large outlay would be neces- 
sary in the strengthening of bridges, which were designed 
at « period when the possible employment of such 
an engine as the Decapod was inconceivable. I think 
this quite disposes of the charge of any want of foresight. 
The decision which the directors have arrived at is to 
work the line under existing conditions by more powerful 
engines. They do not consider that at the present 
moment the increased acceleration is necessary; that may 
be a matter for the future. What is now being done i: 
to tit the existing engines with boilers of larger grate area. 
increased heating surface and greater tank capacity, 
which will enable them to draw a train of seventeer 
loaded esaches at the same acceleration—that is, 20 miles 
an hour at the end of thirty seconds, as is already 
obtained with fifteen coaches. The two additiona! 
coaches will be third class, and the increase in seating 
capacity will be nearly 16 per cent. 

\t the present time the Great Eastern 
an average of five trains in ten minutes, givirg 
the accommodation of 4200 seats, against tle 
Central London’s 1620 seats for a like number of trains 
in the same period. The Manhattan Railway of Ameiica 
runs seven trains in each ten minutes, but these 
only afford an aggregate of 2016 seats. So I think the 
Great Eastern may fairly be credited with very efficient 
provisions for its increasing suburban traffic ; and, on the 
other hand, Mr. Holden has provided a new locomotive 
type which can at any time be multiplied, should this be 
found advisable, without delay being incurred during the 
incubation of such fresh type. I offer no opinion on the 
relative probabilities of this course being decided on in 
preference to either of the suggested alternatives. I 
seek only to make the actual position clear, as I find a 
good deal of misconception and want of accurate know- 
ledge to exist on the subject, which is one of large public 
interest. 
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ELECTRIFICATION OF THE 
POLITAN RAILWAY. 
No. II.* 


THE METRO- 


. our first article we gave a general indication of the 
rk which the electrification of the Metropolitan Rail- 

entailed. In the present instance we propose to 
describe the methods employed in the design and con- 
struction of the equipment of the permanent way for the 
electrical working of the railway. The first point which 
appears to be striking is the fact that both lead and 
return rails are entirely separate from the running rails. 


There is absolutely no connection between the 
two: in fact, the greatest care will be exercised 
to keep the metal work of the trains—and hence 


the running rails—from contact with the electric current. 
Instead of using the running rails as the return, as has 
been, and is being, done in so many electric railways, an 
entirely separate and insulated rail has been provided. As 
was explained in our first article, the positive rail is laid 
on the left-hand of the running rails, the return rail being 
laid in between the running rails. Both lead and return 
have, of course, the same cross section—namely, 
10 square inches—and in both cases the bonding is the 
same. In Fig. 1 will be seen a general cross section of 
the permanent way. It will be seen that the standard 
distance from the top face of the sleeper to the top of the 
running rails is 7jin. Now, it is evident that the top of 
the negative rail must be above the level of the running 
rails, otherwise the slipper shoe on this negative or return 
rail would come into contact at cross-overs with the run- 
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so designed that a positive collector shoe or slipper is 
never right over a negative or return rail, so that a 
positive slipper could not, even if its suspension gear 
went wrong and let it fall down, come into contact with 
a negative return rail. This desirable end has been 
attained by an ingenious method of fixing the conductor 
rgils, and should work out excellently in practice. A further 
glance at Fig. 1 will show that the centre of the positive con- 
ductor rail is placed at a distance of 16in. from the inner 
surface of the left-hand running rail, looking in the 
direction of motion of the rail. As a protection to the 
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Fig. 2—-CONDUCTOR RAIL INSULATOR 

permanent way men and to those whose business it is to 
cross the line, planks some 2in. thick are fastened to 
brackets fixed to the rails, the top of these boards 
coming about 2in. above the top of the positive conductor, 
and its inside surface 4in. from the centre line of the 
running rail. This protection will, so we understand, be 
afforded along the whole length of the line, while at level 
and station crossings there will possibly be still further 
protection. The voltage employed for working the trains 
will, as was stated in the first article, be between 500 and 
600 volts. This is the same as is employed practically 
universally in this country for tramways and electric 
railways. When the use of current of such pressure was 
first suggested there was a great outcry, and it was widely 
stated that such a voltage would prove disastrous to 
permanent way men. We can recall but few instances 
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Fig. 3-COPPER BONDS 


where a permanent way man onany of our tube railways, 
for example, has received any real injury from shock. 

In Fig. 2 we give an engraving taken from a photo- 
graph showing the insulator employed. As will be seen. 
it is flat-topped, and on the flat top sits the bottom flange 
of the Vignoles section rails, with the two clips fastened 
by the rod running through a hole in the insulator gripping 
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hing rails. The centre, or return rail, therefore, has been 
arranged so that it is 1Jin. above the running rails. We 
ave informed that the collector shoes could not possibly 
descend, if no conductor rail were there, more than lin. 
below the top level of this rail. The result is that there isa 
clearance between the negative slipper shoe and the 
running rails of some half an inch. The centre of the 
negative rail is placed exactly at a distance of 2ft. 4}in. 
from the inside edge of either of the running rails, or, in 
other words, exactly midway between them. The 
Insulators carrying the positive and negative, or lead and 
return rails, are of exactly similar construction, saving 


only that in the former case the stalk carrying 
the insulator proper is some lin. longer, so that 


in its turn the positive rail stands just 14in. above the 
negative rail, or 3in. above the top of the running rails. 
This is an extra method of protection, because, as a fact, 
cross-overs and other similar junctions of lines have been 


* No. L. appeared February 12th, 


CROSS SECTION OF CONVERTED PERMANENT WAY 


the bottom flange of the rail on either side. No felt or 
other substance is placed between the rail and the insu- 
lator, the metal, as a fact, bedding right on the insulator. 
With all the vibration, &c., going on, many breakages 
might have been looked for, but, with trials much more 
severe than will ever be experienced with the electrically- 
equipped coaches, by reason of the passage over the lines 
already equipped of heavy locomotives and trains at high 
speed, no breakages have at present been come across. 

A great deal of time and trouble has been devoted by 
the engineers to the question of the bonding’‘of the rails. 
There being no other possible path for the electric 
current to travel by, it was all the more necessary that 
the lead and return rails should be properly bonded. 
The actual method of bonding employed produces a par- 
ticularly strong and elastic joint, which leaves nothing to 
be desired in the matter of conductivity. The cross 
section of the rails is about 10 square inches. The cross 
section of the bonds is about 1) square inches of copper. 





Allowing the steel of the rails to be 4th the conductivity 
of the copper of the bonds, this would make the ratio 
between the two very nearly correct. The accompanying 
engravings, Figs. 3, 4, and 5, show both in perspective, 
section, plan, &c., the bonds and way in which they are 
being applied to the rails. There are in all three bonds 
to each joint. One of these bonds is much larger than 
the other two—as may be seen in Fig. 3—which are 
precisely the same size. They are made up of a bundle 
of flexible copper strips with copper ends cast on 
them, these ends being provided with studs or 
lugs which can be inserted and riveted into holes in 
the bottom flange of the rail. The larger bonds have 
four of these lugs, two at either end, the smaller 
bonds only having one lug at each end. This method of 
insertion is shown in Fig. 4, and a side elevation—looking 
along the axis of the rail, as it were—is shown in Fig. 5. 
[his figure also shows the exact section of rail which is 
being employed. It will be observed that, in order to 














Fig. 4—SECTION OF RAIL AND BONDS 


bind thoroughly one of the rail joints, it is necessary to 
rivet no less than eight studs into or on to the rail flange. 
The studs or lugs on the bonds are slightly tapered, and 
the holes into which they fit are reamed out clean. The 
method of riveting is by hydraulic pressure, a hand 
riveter being employed for the purpose. The ram head 
is brought to a point, and this point is fitted into a 
depression in the lug. The pressure on being applied 
forces the copper of the bond up against the cleaned 
surface of the holes in the rail flange, and beyond the 
circumference of the hole, the result being a joint which 
is exceedingly firm and serviceable both mechanically and 
leetrically. The weight of the portable riveter is, we are 
nformed, under one hundredweight, and the men who 
iave been at work bonding for some months have become 
so expert that they can make the eight rivets of a joint 
n about a quarter of an hcrr. Very wisely the engineer 
ut his men to work at first on riveting bonding-joints 
yn a new portion of a line which has not yet been put into 
service, namely, that between Harrow and Uxbridge. The 
nen who have been working on the bonding here will be 
nuch more competent to undertake the bonding of the 
‘ails of the more busy parts of the companies’ system. 
‘he same remark applies, of course, to the fixing of the 
nsulators and conductor rails. At the present moment 
t is interesting to know that some five miles of double 
ine on the Harrow—Uxbridge portion have been provided 
with insulators and fully-bonded conductor rails. Some 
1 to 1} miles of the main line has been fitted with insu- 


























ELEVATION AND PLAN OF BONDING 
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Fiz. 
lators and conductor rails, but at present no bonding has 
been done. 

The precise method which will be employed to connect 
the mains leading from the sub-stations with the con- 
ductor rails has not, we believe, been actually decided 
upon. We understand that something similar to the 
following will be adopted :——A long, flexible bond will be 
riveted to the conductor rail in two places, and so arranged 
that the flexible portion bows out. In the centre of the 
length of this bond will be fixed a thimble, and into this 
thimble the cable will be soldered, the joint being covered 
up with some waterproof material. 

The arrangement of the cross-overs is ingenious, and is 
managed so that there cannot by any possibility be any 
short circuit caused by the trains passing over them. Of 
course there have to be breaks in the conductor rails, these 
being bridged over by bonding connections. The cars 
are provided with slippers on either side, this being, of 





course, rendered necessary by their having to 1un in 
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either direction without being turned round. These 
shoes on either side come in usefully on the cross-overs, 
where a short length of positive rail is laid at the right- 
hand side of either line. We have noticed, in going 
through the various drawings and diagrams which have 
been prepared in connection with the permanent way, 
how very carefully the drop in voltage has been calculated 
and plotted out, not only for the conductor rails them- 
selves, but also for the main high-tension tables. Of 
course this was a necessary work, but the resulting 
diagrams appeared to us to show everything in a most 
complete and lucid way. 





DOCKYARD NOTES. 


OnE advantage of the Russo-Japanese war is that every 
account of every battle is different from every other account. 
A great deal of time would be saved if people would only 
realise that both Russia and Japan export tales of victory 
intended for Chinese home consumption. We would caution 
our readers against accepting, without grave reserve, the 
most plausible story from any Chinese port, or the tales, vid 
America, of the latest arrival from Port Arthur. The recipe 
for getting at truth in this war is to remember that official 
reports probably.do not lie, but certainly may omit things of 
an unpleasant nature. Correspondents on the spot may be 
taken as relatively trustworthy, bearing in mind that all they 
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THE CRYSTAL PALACE MOTOR CAR SHOW. 


No. I, 

No better indication of the growth of the automobile 
manufacturing industry could be furnished than the 
remarkable display of motor vehicles and accessories 
which is being held at the Crystal Palace, Sydenham, 
under the auspices of the Society of Motor Manufacturers 
and Traders. The exhibition opened on Friday last, and 
will close on the 24th inst. Some idea of its importance 
can be gathered from the fact that there are upwards of 
270 exhibitors, whose wares are spread over an area of 
130,000 square feet. Although the firms represented are 
of many nationalities, British interests preponderate, and 
nearly every type of self-propelled vehicle, from a motor 
bicycle to a 5-ton steam wagon, is included in the eata- 
logue. In addition to wheel vehicles, there is this year 
a section devoted to exhibits of marine motors—a 
departure to which petrol engine manufacturers are now 
giving a large share of their attention—and it is 
obvious that for small high-speed vessels, such as racing 
launches, this type of prime mover will at least hold its 
own with the steam engine. Judging from the show of 
light road vehicles, the latter are not making much headway ; 
indeed, apart from the heavy cars for commercial uses, 
the fewness of the steam carriages is one of the most 
marked features of the exhibition, and is not a good 














Fig. i—-FRAME AND MOTOR OF THE 


send goes through a censor. Consequently what we read is 
not necessarily always the same as what the correspondent 
wrote. 


THE latest, but not necessarily the last, version of the tor- 
pedo attack on the 8th—9th, is that ten destroyers delivered 
the attack, and that the torpedoes were consequently 18in. 
afterall. The mystery as to how the Pallada, hit in the en- 
gine-room, remained afloat—if she is afloat—is, therefore, 
deeper than ever. Out of twenty torpedoes fired, according 
to the Japanese, at about six hundred vards, three hit. This 
gives an accuracy of only 15 per cent. under very favourable 
conditions. 


THE Iwate, which got a 12in. shell into her ward-room, is 
the last of the Elswick-built armoured cruisers of the Asama 
class. Her 8in. turret guns have 6in. armoured bases, which 
pass down close to the ward-room, but we imagine that no 
harm could possibly be done there. The mischief probably 
lay in bits of the deck being forced upwards jamming the 
turret. It would easily be put right at sea. The hole, 
however, would necessitate dockyard work—patches warranted 
to keep out heavy seas being difficult things to construct, 
even temporarily, on shipboard. 


THE mystery of the Centurion’s gun-sights has been ex- 
plained by the First Lord of the Admiralty in a letter to Mr. 
Lucas, M.P. There is nothing wrong with the sights them- 
selves, but the adjustments have not been all that was 
desired. The thing desired, it is fair to observe, was for 
Elswick to think out a mechanism which would make the 
obsolete old 10in. guns equal to the most modern 10in. It 
was a tall order; and the wonder is that the sights succeeded 
at all, not that they were not absolutely successful. 


THE Argonaut, recently returned from the China station, 
is to be sent to the Fairfield Works at Govan for refit. 


FRENCH newspapers are now pointing out that the Russian 
fleet is the child of France. This, however, is hardly correct 
—the origin of the Russian fleet was a boat which our Queen 
Elizabeth sent to Ivan the Terrible, and with which later 
Peter the Great got the ‘‘ sea craze.’’ Japan, too, owns us 
as mother ; for her first European type of ship was built by 
Adams, an Englishman. Holland and Denmark, however, 
did most of the training of the officers of her modern 
fleet to begin with—we came along later with our naval 
instructors. 


GLASGOW ASSOCIATION OF SrUpEN?TS Inst. C.E.— On Monday 
the 15th inst. a paper on the ‘‘ Venturi” meter by Mr. T. B. M. 
Gray was, in the absence of the author, read by Mr. Lindsay 
Galloway. The principle and construction of this form of 
water meter were fully described, and in the discussion which 
followed, Mr. Bamford, of the University, favoured the meeting with 
a. mathematical demonstration of the hydraulic theorem on which 
the principle of the ‘‘ Venturi” meter is based. On the motion of 
the president, Mr. J. KE. Harrison, M. Inst. C.E., votes of thanks 
were awarded to Mr. Gray and Mr. Bamford, 


18—22 HORSE-POWER DAIMLER CAR 


augury for the future of this type of vehicle. There is 
evidently a growing disposition on the part of the petrol 
car builders to provide something less expensive than the 
lordly productions that were the almost sole exhibits of a 
year or two back. Who would have prophesied in 1896 
that -a carriage would be placed on the market early in 
the twentieth century at a selling price ot £70? Yet 
such is the fact. It is true that this production will 
scarcely satisfy the requirements of an engineer, nor is he 
likely to be altogether pleased with some which cost 
twice this amount. Nevertheless, progress is being made 
in this direction. Another feature ofthe’ show which 
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closely as possible to home products, which are admir. 
ably represented by practically all the leading builders 
Most of these have now adopted a standard pattern, 
thereby minimising the cost of production, a necessary, 
qualification for commercial success. The principal 
features of novelty of the Daimler, Motor Company's 
exhibits are a comparatively slow-running vertical engine 
with mechanically-operated inlet valves; asingle trembler 
coil ignition system, an automatic carburetter, and 
modified radiator. The attention’of petrol car builders 
to improvements in carburetters’ since the introduction 
of the Krebs instrument by the ‘eminent French firm of 
Panhard et Levassor is not confined to continental builders: 
nearly all the more important English firms have been at 
work in the same direction.. The illustration—Fig, 1~ 
represents the standard frame and motive mechanism of 
an 18-22 horse-power Daimler car. The four-cylinder 
engine is of the slow-running type. It has a bore of 
95 mm., and a piston stroke of 130 1mm., while at 800 
revolutions per minute it develops 18 brake horse-power, 
It can be readily accelerated to 1000 revolutions per 
minute, and under these conditions gives 22 brake horse. 
power. Both induction and exhaust valves are mechanic. 
ally operated, and are placed obliquely on the same side 
of the engine. The carburetter and throttle are of new 
design, giving a positive regulation of mixture at all loads 
and speeds of the motor, and combined with it is a gradu- 
ated throttle, which is actuated by an automatic governor, 
and by a master hand control. The ignition used is the 
high-tension system, employing only one coil and trembler, 
and one low-tension timing brush. Distribution is effected 
in the high-tension circuit, the distributor itself being 
placed on a vertical accessible spindle. The results 
claimed for this system are simplicity of wiring, accurate 
timing, and certainty of action. The magneto high-tension 
system can readily be attached to the engine if desired, 
'he water-cooling system of previous Daimler types has 
been considerably modified. The tank has been dispensed 
with, and a belt-driven fan fitted behind the radiator, 
The lubrication of the engine is ensured by a three-sight 
pressure-feed lubricator, placed upon the dashboard, and 
by an ingenious arrangement this automatically 
replenished from the main oil reservoir when required. 
The power is transmitted to the 34in. road wheels by the 
usual system of friction clutch, cog gear and chains. The 
gear case is so suspended as to permit of self-alignment, 
and the bearings are fitted with automatic ring lubrication, 
a new construction of frame has been adopted, straight 
steel plates being used in combination with wood and 
channel steel. It is narrowed in the front, without in any 
way weakening the side members, and the underframe of 
former years has been entirely dispensed with, thus 
materially reducing weight. This company is also making 
cars fitted with propelling mechanism of almost identical 
type to the above, but capable of developing from 28 to 
36 horse-power. Various patterns of body can be fitted 
to these frames. 

The Lanchester Engine Company, Limited, Birming- 
ham, has an extensive stand, on which are to be seen cars 
of various powers, namely, 10, 12, 16, and 18 horse-power. 
The last-named has seating accommodation for seven 
persons, and has an important departure in its water- 
cooled engine. A water jacket has also been fitted to the 
12 horse-power car for five persons. Beyond the adoption 
of water cooling instead of air cooling to these two sizes 
of cars, and certain innovations in body designs, the 
Lanchester cars retain all the distinctive features which 
are now so well known. An exhibit which has attracted 
an unusual amount of attention on this firm's stand is a 
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Fig. 2 6-CYLIND 


cannot fail to be remarked is the increasing popularity of 
the motor omnibus, which has been largely brought about 
by its extensive adoption by several enterprising rail- 
way companies. There must be a wide field for this type 
of vehicle, particularly in sparsely populated districts. 
There ix, also, still room for development in the 
production of medium weight vehicles suitable for 
delivery vans. 

In view of the detailed descriptions of the continental 
motor cars which have recently appeared in the pages of 


Tur EnGrinerr, we shall confine the present notice as 


ER NAPIER CAR 


motor. This conveys to the uninitiated an insight into 
the working of this beautifully balanced engine and of its 
unique valve gear which cannot be otherwise readily 
acquired. By means of this model the curious may see 
how one mechanically-operated valve serves for both 
admission and exhaust. There are also shown a 
countershaft in its complete state and a worm 
| gear comprising worm and worm wheel in which 
| the traces of wear after 17,000 miles running are scarcely 
| visible, a remarkable testimony to the efficiency of this 
' form of driving gear for motor cars, A model illustrating 











THE ENGINEER 


modern practice in wire-wheel construction, showing claimed, gives the correct mixture of gas and air, and 


yight and wrong methods, is worthy of attention by all 
who are interested in mechanically-propelled vehicles. A 
particularly effective display is made by the firm of S$. F. 
Edge, Limited, New Burlington-street, London, the most 


prevents racing. The ignition is effected by means of a 
high-tension magneto apparatus and ordinary sparking 
plugs, which gives a firing spark at the slowest speeds. 
In the new engines built forthe Duryea cars by Messrs. 

















(Fig. 3-NAPIER CAR FRAME 


important feature being the 30 brake horse-power Napier 
carriage having six cylinders, We give in ligs. 2,3,4, and 5 
several views of this new vehicle, for which the agents 
claim that the engine shaft is never quite free from 
impulse. The engine has mechanically-operated inlet 
valves of annular pattern, by which it is claimed that 
“over a given diameter of valve a larger circumferential 
opening is provided than with the ordinary single 


port valve.” The engine and gearing are entirely 
encased, an aluminium shield being provided underneath. 





Fig. 4-NAPIER SIX-CYLINDER ENGINE AND CARBURETTER 


The engine has circular hollow connecting rods, and is 
fired by a system of single coil synchonised ignition, a 
necessary feature of the multi-cylinder engine. The 
clutch is the metal-to-metal variety, with no end thrust, 
being self-contained and kept in gripping position by 


three springs, which are independently and _in- 
stantaneously adjustable. Behind the clutch is the gear 
box, which, for the power transmitted, is small and 


light. There is direct drive on the top speed abso- 
lately without any gear wheels in mesh. It 
claimed that the flexibility of the engine is so great that 
speeds of 4 to 50 miles an hour can be obtained inerely 
by the use of the accelerator, without the clutch being 
taken out. In Fig. 4, above, will be seen the induction 
side of the engine, showing the Napier carburetter, the 
hydraulic air regulator, and a portion of the water pump. 
This runs on ball bearings, and has a cut-out arrange- 
ment, so that if by any chance any foreign matter should 
get into the pump aad stop it, instead of the pump being 
broken, there are two small prongs which would break 
without damaging the pump, and which are easily and 
instantly renewable when the pump is in working order. 
The hydraulic air regulator, which governs the volume of 
air admitted to the carburetter by the amount of water 
which is passing through the water jackets, is also shown. 
The front and rear axles are of nickel steel of H section. 
The weight of the engine, frame, and wheels complete is 
17 ewt. 

The new Crossley motor, chassis, and accessories, are 
exhibited by Messrs. Charles Jarrott and Letts, Limited, 
Great Marlborough-street, W. These were fully described 
in THe ENGINEER during the last two weeks, and require 
nocommenthere. Figs. 6and 7, page 186, represent views 
of the Duryea ear, which, although of American origin, is 
now being made in this country for the Duryea Company, 
Coventry. The Duryea carriage differs in its essential 
features from any other car on the market. It has a 
three-cylinder inclined engine, with simple, interchange- 
able, mechanically operated valves. The diameter of the 
cylinders is 44in. On the top speed the engine drives a 
live rear axle direct by means of a single chain, but on 
the two lower speeds, and for reversing, an ingenious 
system of epicyclic gearing on the main axle is brought 
into use. The new cars are also fitted with an improved 
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automatic governed carburetter and throttle, which, it is | 





AND SIX-CYLINDER ENGINE 


Willans and Robinson, of Rugby, a greatly enlarged water 
jacket is provided, the circulation of cooling water being 
maintained by a pump driven from the engine. The 
engine is well balanced, the cranks being set at 120 deg., 
and has a very silent exhaust. The steering and control 
are both effected by a horizontal lever. The normal 
speed of the engine is about 600 revolutions per minute, 
but the engine is extremely flexible, and can be run at 
almost any speed from 100 to 1200 revolutions per minute. 
In the car body shown the designer has succeeded in pro- 


on ball bearings, which do not require any oiling. 
The driving mechanisin consists of a flexible metallic 
shaft, enclosed in a flexible metal tube of sufficient length 
to reach from the front wheel centre to the indicating 
instrument. The upper end of the tube is fixed to the 
case of the indicating instrument in such a manner as to 
exclude wet and dirt, and in the same manner the lower 
end is attached to a union carried on the adjustable 
bracket which holds the driving roller. The flexible 
shaft joins the spindle of the centrifugal governor in the 
indicating instrument to the roller, driven by means of 
friction from the front off-side wheel of the car. This 
roller is of a special material to resist wear, and the 
spindle carrying the roller is mounted on ball bearings. 
Attached to the off-side front wheel is a metal disc, made 
in two halves, and fitted together with a small feather 
and groove; this construction renders it possible to fit 
the disc on to the inside of the wheel without taking the 
wheel off. The attachment of the disc to the wheel is 
made by means of four small bolts, which have plates on 
the ends of them to grip the spokes. The appliance is 
well made, and not unduly obtrusive. 

The marine section comprises many inleresting 
features, not the least of which is the 30ft. racing launch 
Scolopendra, built by John I. Thornycroft and Co., 
Limited, Chiswick, which won the 50-guinea Yachts- 
man’s cup at Cork last summer. The craft has a total 
length of 30ft. with a beam of 5ft., draught of hull only 
8in., and extreme draughtat the propeller 174in. Sheis pro- 
pelled by a 20-brake horse-power.petrol motor having four 
cylinders, and running at a normal speed of 1000 revolu 
tions per minute. The motor is of this firm’s standard 
pattern, and is fitted with either mechanical or automatic 
inlet valves. Reversing and stopping is effected by 
means of a Hele-Shaw friction clutch, which admits of 
rapid manceuvring without shock, while being highly 
efficient. The propeller is of bronze, and of the well- 
known Thornycroft pattern. The engine is started from 
rest by means of a ratchet arrangement, with a lever or 
crank handle, and its speed when running is regulated 
between certain limits by means of advance spark gear 
and the governor throttle. Six runs over the measured 
mile, with two persons on board, gave a mean speed of 














ducing a tasteful contour, while allowing easy access to all 
parts of the mechanisin. 

Theillustration, lig. 8, page 186, represents amotormeter, 
made by Messrs. Elliott Brothers, Leicester-square, W.C., 
which can be easily attached to a car, and which indicates 
clearly on a dial the speed at which the vehicle is travelling, 
the number of miles travelled on any journey, and the total 
mileage accomplished by the car. The instrument con- 
sists of a speed indicator and a cyclometer combined. The 
indicator is constructed with a specially-designed governor 
mechanism having the smallest possible number of parts, 








Fig. S—NAPIER SIX-CYLINDER CAR, SHOWING CLUTCH 


18:2 miles per hour. In this section Simpson, Strickland 
and Co., Limited, Dartmouth, exhibit a steam racing 
launch ; engines of the compound and triple-expansion 
marine types, and a_ Ljunstrom surface condenser. 
Messrs. J. E. Hutton, Limited, of Shaftesbury-avenue, 
London, and the Simms Manufacturing Company, 
Willesden-lane, London, showed interesting applications 
of the petrol motor to launches and dinghies. 

In the heavy vehicle section the show is above the 
average in point of interest. Messrs. W. Tasker and 
Sons, Limited, Andover, and Wallis and Steevens, 

















Fig. 6—-FRAME AND ENGINE OF THE DURYEA CAR 


and all the parts are made of a metal which will not rust. 
The construction provides for a steady but very sensi- 
tive pointer movement under the worst conditions of 
vibration, The whole weight of the governor is carried 


Limited, Basingstoke, exhibit the steam road lccomo- 
tives which they have built to come within the Light 
Locomotives Act. Both of these we have previously 
deseribed, Messrs, Jesse Ellis and Co., Limited, Maid 





stone, show a combined sanitary steam tipping wagon, 
This 
tank, easily and 
motor | 
wagon shown is intended to carry four tons, and is pro- | 
vided with Stevens’ patent spring attachment, a simple 
device which causes the springs on both sides of the 
vehicle to be equally deflected under all conditions, thus 
keeping the driving gears—no chains being used—always 


designed to tip with either steam or hand power. 
wagon is supplied with a separate 


quickly adaptable to road watering. The steam 
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introduced. In the first place, the steering gear has been 
almost entirely re-designed, so that it now gives a 
straight front axle in all vehicles, with the worm spindle 
at right angles to the axis of the wagon, instead of being 
inclined, as heretofore. The steering is still effected by 
worm and segment, but of larger diameter and increased 
pitch, the bearing surfaces having been increased 
throughout. The boiler is of anew and improved pattern, 
and of larger capacity, and we hope to refer to it, as well 


Fig. 7—DURYEA FOUR-SEATED CAR 


in mesh. This wagon has a compound horizontal engine, 
4in. and Sin. by 6in. cylinders, with link motion. The 
steam pressure is 200 lb. per square inch. In the construc- 
tion of the road wheels of the artillery pattern the oak spokes 
are driven into square steel shoulder pieces in tke 
rim, and rubber packing is introduced in building up the 
hubs. Messrs. T. Coulthard and Co., Limited, Preston, 
show two steam wagons, one being new, and the other 
bearing the traces of 18,000 miles of running. The 
Bristol Wagon and Carriage Works Company, Limited, 
Bristol—the latest addition to the builders of heavy motor 
vehicles—show a 4-ton gear-driven stearn trolley of 
orthodox design. Theengine is of the compound horizontal 
type, with cylinders 44in. and 7}in. diameter by 4}in. 
stroke, and is supplied with steam at 200 1b. pressure 
by a vertical water-tube boiler, having about 70 square 
feet of heating surface. All the working parts of the 
engine are enclosed in an oil-tight and dust-proof casing. 
The main frame of the wagon is built up of 4}in. by 2}in. 
channel steel, and the wheels are of the artillery pattern 
revolving on gun-metal bearings. The water tank has a 
capacity of 120 gallons, enough, say, for a 20-mile run, 


Fig 8—ELLIOTT BROS. MOTORMETER 
and the fuel bunkers will hold “enough coke for a day’s 
run. The steering gear is simple and strong, and the 
shocks due to uneven roads are taken up over the front 
axle by means of two parallel plate springs. —_ 

The Straker Steam Vehicle Company, Limited, Bristol, 
show a variety of heavy vehicles, including a five-ton 
standard wagon, a 20-passenger omnibus for public ser- 
vice in the Lake District between Penrith, Pooley 
Bridge, and Patterdale, a 4-ton colonial wagon, a 2-ton 
delivery van, and a 12-passenger omnibus. In the 5-ton 
wagon one or two important improvements have been 


as to other features of the Straker vehicles, more fully in 
a future issue. We must also defer particulars of several 
other light petrol cars for the present. 


SAND MIXER. 

With the extended use of moulding machines due to the 
necessity of producing work at a lower cost than was possible 
by old hand methods, the need for good sand-mixing devices 
has increased. A new development ef this class ef machine 














THE HALL SAND MIXER 


s illustrated by the two engravings herewith. It is 
nade by Mr. J. S. Hall, of Midland Ironworks, Newark-on- 
frent. It consists, as will be seen, of two lanterns of steel 
yars, three sets of bars in all, which are revolved rapidly in 
ypposite direction. The sand enters at the centre and is 
iriven outwards, largely by centrifugal force, being thoroughly 
eaten up in its passage through the machine. The machine, 
vith the exception of the bed-plate, is made of steel through- 
pat, so that it may stand the stress and strain produced if a 
vit of hard material enters with the sand. The spindles run 


in gun-metal bearings carefully lubricated. The output of 


| Swiss societies. 
| promised contributions. 


| 1,920,000 word-cards 
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MANCHESTER ASSOCIATION OF 
ENGINEERS. 


THE forty-seventh anniversary dinner of this Association 
| was held on Saturday at the Grand Hotel, Manchester, Mr 
Alfred Saxon, the President, occupied the chair, and amongst 
| those present were Messrs. J. H. Wicksteed, President of the 
Institute of Mechanical Engineers ; T. L. Miller, President of the 
Liverpoo] Engineering Society ; Professor Arthur Schuster, of the 
| Manchester University ; Lieut.-Co), Hollingworth, President of the 
Manchester Geological and Mining Society ; J. Cartwright, President 
of the Manchester Association of Students of the Institute of Civil 
dngineers; J. H. Reynolds, Director of the School of Technology « 
Ivan Levinstein, ex-President of the Manchester Chamber of Com, 
merce ; ‘I’, Ashbury, C.E.; E. G. Constantine, W. E, Storey, J 
Nasmith, and Mr, Frank Hazleton, the secretary of’ tho 
Association. 

The Vice-president, Mr. E. G. Constantine, in proposing “Our 
Educational Institutions,” said the facilities provided  fop 
1igher scientific education at the Manchester Grammar Schoo} 
the School of Technology, and the Manchester University, were 
sscond to none in the kingdom, and he was glad _ to know that less 
ittention was now given to cramming, and more to teaching the 
students to think for themselves, 

Professor Schuster, in responding, said it should be remembered 
that these institutions only turned out the raw material, which had 
o be finished off in the engineering shops, and however valuable 
these educational institutions might be, the most important training 
if the young engineer was that which he received when he entered 
he workshop. Mr. J. H. Wicksteed, in proposing the prosperity 
o’ the Manchester Association of Engineers, which he said had dove 
wn immense amount of valuable educational work, and had pro 
mo‘ed good fellowship amongst those connected with the engineer 
ing trades, incidentally referred to the fact that the Association 
ws now within two years of celebrating its jubilee. The President, 
responding to the toast, after referring to the progress mace by 
the Association, which since 1887, the date of the Manchester 
Jnbilee Exhibition, had grown in membership about 67 per cent., 
suggested that they could not commemorate their jubilee in q 
more fitting manner than at an international exhibition to be held 

in Manchester, when they could extend an invitation the 
Institution of Mechanical Engineers to visit them, and prot ably, 
like Glasgow, even go so far as to have an international cngineering 
songress held in Manchester. 

‘*The Engineering and Allied Trades” having been pri posed Ly 
Mr. T. L. Miller, Mr. Ivan Levinstein, in responding, remarked 
hat in England the trader was greatly handicapped by the higher 
rates charged for carriage. In this respect the German had, as 
compared with English manufacturers special advantages, In 
freight alone they would save about £27,500,000 per year, and in 
his opinion it was not only the British manufacturers who wanted 

| waking up in commercial affairs, but the British Government also, 
| Mr. W. E. Storey also responded, and said the outlook at the 
moment was not a particularly bright one for their trade, and in 
| some branches in particular circumstances had combined to pro 
duce a state of great stagnation, largely due to the present 
unsatisfactory conditions prevailing throughout the te 
| industry. One satisfactory omen in the future, however, that 
| could not be too much emphasised, was the absence of industria! 
| disputes, which had been « marked feature of the engineering 
| trades for some years past. It was a cause of great satisfaction to 
| be able to say that the relations between the employers and 
employed in that district, and in the engineering trade generally 
had never been on a more satisfactory footing. The old concep 
tion of the employer and the trade union official as tyrants, 
| according to the respective point of view, was as dead as Queen 
Anne, and in the conferences held from time to time to adjust 
little disputes and differences which must now and then aris: 
both -ides had shown so reasonable a spirit that no stoppage of 
vork of serious extent had taken place now for some time. Thi 
smployer, as represented by the federation, only asked for, and 
was fully prepared to grant, justice. In the shops of the Manchester 
listrict vast additions tothe comfort and convenience of the workmen 
had been provided, and by various schemes the personal interest of 
the workman in his shop and his duty was sought to be increased. 
Another factor as potent as any in solving the problem which the 
ngineering trades had to face was the better technical education 
f the young would-be engineer, and with the perfection of eqniy 
nent and the sub-division and specialisation which were met with 
o-day in the best practice, more special training and less native 
were called for than was formerly the case. 

‘“The Guests,” proposed by Mr. T. Ashbury and responded t 

by Messrs. J. Cartwright and Colonel F. Hollingworth, closed the 


proceedings. 


X tile 


THE ‘* TECHNOLEXICON ” OF TAE SOCIETY OF GERMAN ENGiNEEI 
Che following brief report on the work done up to February, 1904, 
has been sent to us by the editor of the Technolerivon, The univer 
technical dictionary fortranslation purposes, in English, German, and 
French, the compilation of which was begun in 1901 under the auspices 
of the Society of German Engineers, has received help up to tl 
present time from 363 technical societies at home and abroad ; 
51 of these are English, American, South African, &c.; 274 German, 
Austrian, and German-Swiss; and 38 French, Pelgian, and French- 
Of firms and individual collaborators 2575 have 
The excerption of texts in one, two, or 
hand-books, pamphlets, business-letters, 
and of the existing dictionaries has yielded 
o far. To these will be added within the 
next two years—by the middle of 1906—the hundred thousands of 
word-cards that will form the result of the original contribution 


three languages eata 


logues, price-lists, &e. 
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HALL SAND MIXER 


the machine in the size illustrated is, we are told, four tons 
per hour, and the cost of grinding and conveying by belt to 
the moulding machines about 13d. per ton. 


THE INSTITUTE OF SANITARY ENGINEERS. 
that the following meetings have been arranged : 


Election Committee, 5.15; sessional meeting, 7.0, when a paper | 
will be read by Mr. Chilvers on, ‘‘ Water-closets in General.” 
On Monday, 7th: Examination and Literary Committee, 4.0. On | 
March 7th and 21st: By-laws Committee, 7.0. Every Monday: 
Organising Committee, 6.0, 


| those already sent in and those still expected 


| collections in, of which 317 have come in filled so far. 


Weare asked to state | 
On Wednesday, | 
March 2nd: General Purposes and Finance Committee, 4.0; | 


of the 2573 


borators at home and abroad, when the editors in Berlin have 
finished them for the press. Specially made handy note-books had 
heen placed at the disposal of the collaborators to write their 
All the out- 
standing contributions will be called in by Easter of this year.1904. 
The collaborators are therefore requested to close their note-books 
or other contributions—unless a later term has been especially 
arranged with the editor-in-chief—by the end of March, and to 
forward them to the address given below. As the printing of the 
Technolexicon is to begin in the middle of 1906, delayed contribu- 
tions can be made use of in exceptional cases only up to that time. 
The editor-in-chief will be pleased to give any further informa- 
tion wanted. Address, Technolexicon, Dr. Hubert Jansen, Berlin 
(NW.7), Dorotheenstrasse 49, 
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| trying on the highways as feeders in out-of-the-way 
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TO CORRESPONDENTS. | 
&@ In order to avoid trouble and confusion we find it necessary to inform | 
correspondents that letters of inquiry addressed to the public, and inten led | 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, 
that ansirers received by us may be forwarded to theiy destination. No 
notice can be taken of communications which do not comply with these 


instructions, 


in order 


REPLIES. 

H. 8. D. (Reading).—We have not retained a photograph of the power 
ste ape you name, 

H. 5 pney). See Le Geni 
Zeitschrift dea Ves (nes 
Berlin. 

A. R. (Warrington).—We 
dredged material to as great a distance 
being the maximum so far attained, Good authorities are, however, | 
of opinion that there would be no difficulty, provided the material is | 
neither too heavy nor too adhesive. | 

| 


Civil, 6, Rue de la Chaussée d’Antin, Paris | 
Deutscher Ingenieure, 45, Charlottenstrasse, 





are unable to find any records of pumping 
as one mile, about 550 yards 


ERRATUM. 
In our issue of the 12th inst. , page 167, coluron two, line 11, for 


ttmr | 
75 to 
90 cubie jret per hour,” read “ 75 to 90 cubic yards per hour. | 





MEETINGS 


INSTITUTE OF MARINE ENGINEERS, 


NEXT WEEK. 


—Monday, February 22nd, at 8.30 p.m., 


at 58, Romford-road, Stratford, E. Paper and discussion, ‘ Fuel 
Testing. 

PuysicaL Society oF Lonpon.—Friday, February 26th, at 5 p.m., at 
the Royal College of Science, E xhibition-road, South Kensington. Four 
Papers to be read. 

LIVERPOOL ENGINEERING Socrery.—Wednesday, February 24th, at 
8 p.m., at the Royal Institution, Colquitt-street. Ordinary meeting. 
Paper, “‘ Conduit and Surfece Contact Traniway Systems,” by Mr. George 


Balfour. 

Society or ARTs, 
‘*Modern Book Printing, 
24th, at Sp.m. Ordinary meeting. 
wailable for Constructive and A Purposes,” by Frank Tiffany. 
Tue INsrererion ov ELkerricat. ENGINEERS. Thursday, Februar 

pm., at the Institution of Civil Engineers, Great Georg: 
8.W. © Ordinary general meeting. Discussion, ‘ "AnS- 
itlantic Engineering Schools and Engineering,” by Dr. R. N. Walmsley. 

Tue InstirvuTion oF Civit ENGINEERS.- “Tuesday, February 23rd, at 
Sp.m. Ordinary meeting. P: a to be discussed, ‘‘ The Construction 
of Railway Wagons in Steel,” by Jamis Denis Twinberrow, A.M.I.C.E. ; 
“ The Construction of Lr 1 and Steel Railwe ay Wagons,” by Arthur Lewis 
Sha kleford, mg M.I.C.E.; and ‘Iron and Steel Railway Wagons of High 
Capacity, James Thomas Jepson. Wednesday, February 24th, at 
2,30 p.m. Stadonte visit. To inspect the Reinforced Concrete Pier in 
course of construction at Purfleet. Friday, February 26th, at 8 p.m. 
Students’ ineeting. Paper, ‘“‘ Boiler-house Design,’ hy L. G. Crawford, 
Stud. Inst. C.E. 

Roya INSTITUTION OF GREAT BRITAIN. 


Monday, February ao at 8p.m. Cantor Lectures: 
by Charles T. Jacobi. Wednesday, February 
*M: shog any and other Fancy Woods 

















Friday, February 26th, at 9 p.m. 


Discourse Mg ‘* New Developments in Electric Railways,” by Alexander 
Siemens, Inst. C.E , M.R.I. Afternoon Lectures next week: Tues- 

+ Bad 23rd, at 5 pm. Lecture I. on ‘Japanese Life and 
oon wter,”’ by Mr. Ernest Foxwell, M.A.—Thursday, February 25th, at 


»p. ™m. 
Professor H. I 
at3p.im. Lecture 
Hon. Lord Rayleigh, 
Philosophy, R.1. 


Lecture |. on Electrical Methods of Measuring Temperature,” by 
CaJlendar, M.A., LL.D., F.R.8.—Saturday, February 27th, 
Il. on “The Life and Work of Stokes,” by the Right 

O.M., M.A., LL.D., F.R.S., Professor of Natural 








DEATH. 

On February 18th, at “‘ Wyvelsfield,” Chislehurst, Kent, Epwin Jones, 
J.P. (senior member of Bayliss, Jones and Payliss, of Wolverhampton and 
London), in his 7ist year. Funeral service at Wyvelsfield Tuesday, the 
23rd instant, at 2 p.m. Interment at St. Nicholas Churchyard, Chisle- 
hurst, at 3 p.m. Friends kindly accept this (the only) intimation. 
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RAILWAY MOTOR CARRIAGES. 
THE title is likely to be misleading. 
that none better is available. 


which 


We regret 
It applies not to the 
motor cars some railway companies are 
districts, but to specially designed railway coaches, 
which carry their own propelling mechanism—in a 
very few cases a petrol engine; most usually a 
steam engine and boiler. It is curious that these 
vehicles have never before had a fair trial. Their 
construction was advocated fifty years ago by Mr. 
Samuel, and the late Mr. Bridges Adams built’ more 
than one; but probably because branch lines scarcely 
existed, and they were only suitable fora very small 
passenger traffic, the system never found favour, and 
it has remained for the engineer of the present day to 
revive 1b. 

A modern railway consists of main trunk lines, 
secondary lines, and short branch lines “‘ down the 
country.’ Until quite recently all these lines were 
worked by locomotives of much the same dimensions. 
When an engine had become too old and shabby 
for the main or secondary lines, it was sent into 
country places to pull three or four trains a day, 
carrying, perhaps, a dozen passengers. On market 
days there was more stir and bustle, but during the 
rest of the week railway life was of the deadly- 
lively type. There was manifest incongruity 
between a 30-ton tank engine and two or three old 
railway coaches and a van flying across the face of 
the country at 15 miles an hour. It is not remark- 
That instead 
they were a constant source of loss. Why it is that 
during the last two years or so directors have per- 
mite .d locomotive superintendents to adopt rational 
methods of carrying on branch line traffic we are 
not prepared to say. Perhaps it is only a phase of 


a 


| over 


| against the normal haulage shilling. 
| means represents the whole of the advantage gained. 





the general policy of reform which is now in favour. 
Perhaps it is due to the circumstance that the | 
modern main line engine is absurdly too big for | 
branch lines. Be the cause what it may, the new 
rolling stock has been tried with eminent success 
on the London and South-Western Railway by Mr. | 
Drummond ; on the Great Western by Mr. Church- 
ward; on the Taff Vale and the North-Eastern. It 
is unnecessary to particularise here. Illustrations 








| and descriptions will be found in our issues of 
April 10th, May 8th, October 16th, and Decem- 
ber 13th, 1903. It may be taken as proved that the 
railway motor carriage has come to stay, and ask 
ourselves what form it should take, and what are the 
conditions limiting its use, and determining whether 
it is or it is not to be adopted. 

We may take it as proved that there is no diffi- 
| culty whatever in making a self-propelled steam 
coach which will carry about forty passengers 
every line in the kingdom, save a very few 
in mountainous districts, at a cost under 3d. per 
train mile. Mr. Drummond has, we believe, got 
down to about 24d. and 7 |b. of coal per train mile, as 
But this by no 


As the loads per axle do not exceed about five tons, 


'and most of the branch line permanent-way was 
| intended to carry about three times 
| clear that the cost of maintaining the road in good 
| order will be reduced to an almost vanishing quan- 


as much, it is 


| tity. The sleepers may rot out, but they will not 
wear out. The cost of repairs of the rolling 
stock will be reduced in the same way, and the 

capital outlay will be very small. Of course, no 
attempt to attain high speeds will be made. But, 


on the other hand, on country lines, where three 
trains a day each way represented the trafiic, under 
the new system it becomes quite possible to put 
a district in communication with every main 
line train which stops at the junction. The 
advantage gained in this way is enormous. 

As to the motors to be used, we believe that, on 
the whole, steam will be found the best and the 
cheapest. It is fully understood by railway men, 
and the steam coach can be readily and cheaply 
built in the railway companies’ own workshops. 
Much may no doubt be urged in favour of a petrol 
or internal combustion engine. But when we bear 
in mind that gearing cannot be dispensed with, and 
that the petrol engine lacks that extreme “ flexibility” 
which is the paramount excellence of the loco- 
motive, it will be admitted, we think, that the 
balance of mechanical advantage in favour of 
steam, to say nothing of working cost, which must 
be lowest with a steam engine. We have said that 
the coaches are designed to carry forty passengers. 
Curiously enough, this seems to be about the average 
number of passengers carried per train all over the 
country. The figures are not easily got at, but so 
much was stated some time ago, and has not been 
contradicted. This means, of course, that branch 


is 


line and secondary traffic trains carry very few 
passengers. On one branch line in the South 
of England, about twelve miles long, our own 
experience gave an average of less than half a 
dozen passengers per train except on market 
days. It appears, therefore, that seating accommo- 


dation for forty persons is ample. The danger 


is, however, that the thing will be overdone. 
The traffic manager, finding the steam coach 


a success, will demand that it shall be made larger 
and more luxurious, quite forgetting that this means 
increased weight and cost. From the first moment 
to the last all concerned should carefully keep in 
mind the fact that for short runs no more comfort 
or ease is required than can be obtained in a tram 
car. The speed need not be high, for in ae: dis- 
tricts time is worth very little, and the bucolic mind 
is quite contented with slow movements. It seems 
to be desirable, however, that the passenger coach 
should be provided with a ‘cupboard,’ as is done now, 
or other means of carrying, not only luggage, but 
small agricultural “ ware,” such as eggs and poultry 
and vegetables. There is no reason, moreover, why 
special goods motor coaches should not be built. 
These might be modelled on the system now used 
on the cross-Channel traffic from Dover to Calais. 
Boxes are carried on truck frames. These contain 
luggage, parcels, &c., and are transferred from train 

boat and boat to train. The goods motor car 
could carry boxes which would be transferred direct 
to the main line trucks. 

Hitherto no one has contemplated the extension 
of the system beyond branch lines in rural districts, 
but there is room to believe that, even on secondary 
lines, steam motor ears of considerable power might 
do good service. On electrified lines each train is 
supposed to seat 120 passengers. High average 
velocities are sought for, great power is provided, 
and all the conditions of a first-class main line ser- 
vice will be observed, fewer passengers being accom- 
modated in each train, but a great number of trains 
being in circulation. But on the secondary lines 
motor coaches might be used powerful enough to 
take a trailer and give seating accommodation for 
eighty or ninety persons, the speed not exceeding, 
however, 25 miles an hour, or even less. The cost 
of working in this way would be very small, and the 
public would really be much better served than 
when only half a dozen trains, running, it is true, at 
higher speeds, are provided per day. On the whole, 
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| 
the more carefully the questions involved are con- 
sidered, the more evident does it become that there 
is a very large field open for the reasonable use of 
the railway motor coach. It is now in the hands of 
men who are certain to develop it in the right way. 
It only remains for the traffic managers to do the'r 
part. The result cannot fail to be satisfactory to 
the shareholders, and to large numbers of people in 
outlying districts. 


THE NEW GERMAN STEEL SYNDICATE. 
THE question of constituting a grand steel trust 
or cartel of all the works in Germany, which has 
now been under consideration for about a year, has 
at last made a certain amount of progress. As 
originally designed or developed, the scheme 
contemplated the syndication both for the export 
and home trade of the production and sale of semi- 
finished steel, girders, rails, sleepers and accessories, 
plates, angles, bars, forgings and castings, tubes, 
sheets, and other manufactures. Down to the 
present time, however, it has been found impossible 
to make satisfactory arrangements which would 
ullow of all these branches being included in the 


ever, the number of works in accord is larger, and 


| the balance. 





combination ; and special attention has, therefore, 
recently been devoted to the consolidation of the 
works which produce the particular classes that are 
now so largely exported from Germany. These are 
the makers of steel ingots, blooms and billets, 
girders, rails, and sleepers. About three weeks ago, 
and out of a list comprising the names of twenty- 
nine of the leading works having a total annual | 
production of over 8,000,000 tons of raw steel, it | 
was possible for fifteen to arrive at a common 
understanding. This number has been increased to 
twenty-one at the present moment, and endeavours 
are being put forth to induce the remainder of the 
principal works to join the combination, which is to 
be definitely constituted on the 24th inst. by means 
of a binding agreement to be signed on that occasion. 
It is important to note that although the twenty-one 
works now in harmony represent three-fourths of 
the annual output of eight million tons of steel as 
already mentioned, they have so far only agreed in 
relation to the home and foreign trade in semi- 
finished steel and girders, the independent syndicates 
for which are in course of being dissolved. The 
promoters of the scheme, some of whom also produce 
rails and sleepers, hope however to prevail upon 
the outstanding works which likewise roll rails and 
sleepers to become members in the course of a few 
days. 

The significance of the new arrangement between 
the twenty-one works will be appreciated from the 
fact that out of the total exports of 3,370,000 tons 
of iron and steel from Germany during 1903, no 
less than 1,857,000 tons comprised ingots, blooms 
and billets, merchant iron and steel, and rails and 
railway material, but exclusive of material for rail- 
way rolling:stock ; and of the total exports over one 
million tons were forwarded to Great Britain and 
British colonies or dependencies. It may be 
interesting to record the firms which have now 
determined to develop the export trade. These are 
the Aix-la-Chapelle Iron and Steel Works Com- 
pany, the Deutscher Kaiser, Hoesch, Gute Hoff- 
nungshiitte, Haspe, Hoerde, Rhenish Steelworks, 
Dortmund Union, Differdingen, Burbach, Stumm 
Brothers, Rochling, de Wendel, Rombach, Dillingen, 
Aumetz-Friede, Dudelingen, Kramer, Maxhiitte, the 
Peine Rolling Works, and the Maximilian Iron- 
works. Among the works which are still outstand- 
ing are the Friedrich Krupp Company, the Phoenix 
Works, the Bochum Union, the Westphalian Steel- 
works, Van der Zypen, Georgs-Marien Mining and 
Ironworks, the Kénigs and Laura Works, and the 
Upper Silesian Friedenshiitte. It will be observed 
that some important firms have hitherto refrained 
from associating themselves with the syndicate, 
while other works, including the unfortunately 
situated mere rolling mills, have been left out of 
consideration for the present and the immediate 
future. The chief difficulty in the way of securing 
the adhesion of the principal outstanding establish- 
ments, especially in the case of the Krupp, Pheenix, 
and the Bochum works, lies in the settlement of 
the annual output to be allotted to each under the 
syndicate scheme. Each works demands a higher 
production than the others, which have already 
arranged matters to their individual satisfaction, 
are prepared to concede. 

It is beyond question that the syndication of a 
number of works for the regulation of production 
and prices of semi-finished steel and girders for the 
inland and external markets constitutes a step in 
the direction of forming a general steel syndicate. 
A provisional arrangement of this kind was entered 
into a few months ago in order to prevent under- 


}export trade in finished manufactures, and if the 
| present scheme develops in this direction the com- 


}of many of them, than the rivalry which now 
| characterises them in the case of semi-finished steel, 





selling in the export markets; but this collapsed in 
a very short time. On the present occasion, how- | 
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as they are to be firmly united by means of a legal 
agreement, hopes are entertained that different 
results will be attained in the future. The con- 
solidation of these works dissolves the semi-finished 
steel and girder combinations; but the rail syndicate 
is still in existence, although its fate is trembling in 
The principal outstanding works pro- 
duce rails and railway material, and belong to the 
rail syndicate, and although a price war against 
them has been threatened by the new syndicate, it 
is possible that an agreement between the two 
parties may be arrived at in some form or other. 
If not, the price campaign may be started, and 
external markets will be more and more inundated 
with German semi-finished steel and manufactures 
at low prices, and the already unsettled state of the 
German inland market will become aggravated. If, 
however, the leading outstanding works consent to 
join the new syndicate, this will represent remark- 
able progress, and instead of cutting prices in 
British and other markets, the business will be con- 
ducted on an organised basis, and an attempt made 
to promote the export of manufactures as far as 
possible, instead of sending away such a large tonnage 
of semi-finished steel. Indeed, the original idea of the 
syndicate specially aimed at the promotion of the 


petition of German works would be more keenly 
experienced, judging from the enormous production 


rails, and forgings. 
ee alt 


COAL. 


Ir is to be hoped that the forthcoming meeting of the 
Coal Trade Conciliation Board, which is fixed for the 
25th inst., will be productive of a mutual determination 
on the part alike of masters and of men, to take steps 
which will lead to a continuation of friendly relations. 
Next Thursday's meeting should theoretically be an 
important one for most members of the coal trade, and 
also for most engineers and other steam raisers, for the 
tendency of coal prices—possibly for several years—will 
depend upon whether or not the Conciliation Board is to 
be re-established, and if so upon what basis, and these are 
the matters which the gathering will be called upon to 
decide. The present Board was established on January 
Ist, 1901, for three years, which expired on December 31st 
last, but it has been decided to prolong its life for a further 
period of three months—z.e., until March 31st next—so as 
to give a chance for new proposals to be put forward and 
discussed. The negotiations for the Board’s re-establish- 
ment have, indeed. been proceeding since last autumn, 
and there have been several meetings, and various points 
have been submitted to the voting of the miners. It is 
to be hoped that an amicable understanding will at 
length be arrived at, for it will be a great advan- 
tage to the general trade of the country if wages ques- 
tions can once more, for another term of years, be settled 
in accordance with mutually accepted principles in an 
area which finds employment for over 300,000 miners, 
and which provides the greater portion of the United 
Kingdom's aggregate coal output — the annual average 
of which aggregate output during the past few years has 
been over 200,000,000 tons. For the federated area still 
deals with most of the coal interests of the kingdom, 
although it excludes Scotland, with 90,000 Scotch 
miners, and although it excludes, likewise, South Wales, 
with 130,000 Welsh miners and an output of 27 million 
tons yearly from some 200 Welsh collieries—both Scot- 
land and South Wales having Boards of their own. 
Several new points have been suggested in the federated 
area which the two sides have still to agree upon. It is pro- 
posed, for one thing, that the duration of the next Board shall 
be five years instead of three as formerly, and this probably 
would tend towards greater steadiness in the coal trade and 
its dependent industries. The men are anxious to raise the 
minimum wage from 30 per cent. above the 1888 standard, at 
which it has remained during the past three years, to 35 
per cent., but inasmuch as they suggest that the maximum 
shall remain without alteration at 60 per cent., this seems 
a decidedly one-sided proposition. The fixing of a selling 
price which shall be proportionate to a certain rate of 
wages must of necessity be a difficult matter, but if 
an amicable figure can be agreed upon, it would 
probably be a good thing alike for coal owners, 
miners, and consumers. We approve of suggested 
alterations in the rules which seek to modify 
what we may call the existing cast iron “ yea” or “nay ” 
character of the Board’s functions, thus giving more 
scope for the exercise of a spirit which is conciliatory, not 
in name only, but in character as well. This change we 
have urged previously, and are glad to see that it stands 
a chance of being effected. The further voting of the 
rank and file upon several points will probably be reported 
to next Thursday’s meeting. Wages have been at or near 
the maximum throughout a good part of the last three 
years, and they are not far below it at the present time, 
notwithstanding the 5 per cent. drop decreed a few weeks 
ago. It seems reasonable, therefore, that the employers 
should now have their innings, which would mean a cor- 
responding advantage for the coal-consuming industries, 
including, notably, the engineering trades. Engineers’ 
coal bills have not for a long time past been as reasonable 
as they ought to be, but have borne a quite dispropor- 
tionate relationship towards the rest of the busincss 
expenses, 
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LITERATU 
Railway Carriages and Wagons: 
struction, By SIDNEY STONE. 

Engineer. 1903, 2 vols. 

Tur present is a very suitable time for the appearance of 
this book, the first British work entirely devoted to the 
design and construction of railway carriages and wagons 
The classic “ Railway Machinery ” of Clark is the only work 
which devotes a considerable portion of its space to rolling 
stock other than locomotives, and the principles laid down 
therein are correct to this day, and quite prophetic in some 
directions. We have seen few works on engineering 
subjects better illustrated; amongst so many good 
chapters it is difficult to pick out any special subjects fo, 
special praise, but perhaps the sections dealing with axle. 
boxes and bogies could not be improved upon. My. 
Stone, both as a practical chief draughtsman and works 
manager, is well aware of the importance of clear and 
trustworthy drawings, and in the collection of these he 
appears to have received assistance from all the principal 
authorities. 

The volume before us contains a synopsis of both 
volumes 1 and 2, and the ground appears to have been 
well covered. High-capacity wagons should occupy a 
large chapter in themselves, as there are now running in 
this country 40, 32, 30-ton coal wagons—on bogies; 
25, 20, 15-ton wagons—on four wheels—of steel or timber 
construction; these latter seem to be the wagon most 
suited to present-day requirements. High-capacity 
wagons will be the subject of some papers before the 
Institution of Civil Engineers this year which should 
help to reinstate them on a sound basis, as they have 
assuredly suffered by the indiscreet use made of them by 
some shareholders, committees and faddists, 

Taking the book through, Chapter I., on “Timber,” is 
short, the author wisely remarking “ that it is a matter of 
practical experience to be able properly to inspect 
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| timber,” and has usually to be left to men whose life's 


work it becomes. The next chapter is on wood-working 
machines, and all the usual tools found in earriage and 
wagon works are described and illustrated. 

Carriage underframes are next dealt with, and in this 
chapter complete drawings are given for different classes of 
vehicle, from six-wheeled 36ft. body up to 65ft. 6in. body, 
with six-wheeled bogies. We think that at this point the 
minimum structure gauge of a railway should have been 
illustrated, and warning given as to the necessity of 
allowing for the proper clearances, &c., especially on 
curves, as every vehicle should be capable of going over 
all main lines in this country without special traffic 
department instructions as to the working. The author 
remarks that underframe designs represent the survival 
of the fittest. This is certainly true, as thousands of the 
six-wheeled type shown are in use all over the kingdom, 
and—except due to accident or exceptional rough usage 
from their first run out to their final breaking up, require 
no repair to the frame of any sort, except screwing up 
and the replacement of a few worn-out spring pins, or an 
occasional setting up of springs. The use of long bogie 
carriages has practically driven timber out of use for sole- 
bar purposes; the sagging of these frames, if made too 
light, is apt to become serious and to lead to much 
jamming of doors, and one railway at least specifies, 
therefore, a higher tensile strength than boiler plate. The 
amount of camber necessary in a 50ft. frame is, roughly, 
about lin. 

Chapter IV. deals with various wrought iron details 
found in carriage and wagon work. The M.C.B. type of 
coupling is fully discussed. Although this may be a very 
useful coupling in America, it has not proved an unmixed 
blessing here. The various pins involved in its construc- 
tion must all be kept without wear, or the slogger causes 
a most disagreeable shock at starting; it will not couple 
on sharp curves, so that at any station where a reverse 
curve exists on a platform, the vehicles must be backed 
off before connection can be made. Also, as Americans 
find at ferry-boat stations, it is very awkward at the point 
where the incline joins the level. Many good drawings are 
given of Jones’ central buffer and coupling, as much used 
in the Colonies, &c. Springs, buffers, Kc., receive atten- 
tion, and references are made to various machines, the 
diagram of a link-bending machine being ausefulone. In 
the small iron details, drop forged work is rapidly becom- 
ing the only process. 

Wheels, axles, and axle-boxes make a good section, and 
the subject receives the treatment it deserves. The 
diagrams will be useful for reference for engineers to see 
what their contemporaries are about, and the examples 
chosen are typical, but it is very difficult to keep abso- 
lutely abreast of the times, as shown by the fact that not 
a single 10in. by 5in. box is shown, although now a recog- 
nised standard on many railways, and adopted—probably 
while the book was in the press—by the Clearing-house in 
twenty and 30-ton P.O. wagon specifications, also the 
well-written page on cast iron wheel bossing is only of 
academic interest, as faras British practice is concerned, 
as these are not to be permitted to be put in new wheels 
in P.O. specification wagons after January Ist, 1905. 
Anyone reading M.C.B. rules will fully agree with the 
author’s remarks as to the untrustworthiness of chilled 
cast iron wheels, as no less than fourteen different 
classes of defect justifying renewal are enumerated. 
The author mentions that “there is very little difference 
between the form and dimension of carriage and wagon 
axles in general use in this country,” which forms a 
good peg on which to hang a regret that the carriage 
and wagon superintendents of this country cannot agree 
on a standard size and material specification, thus 
saving money for their companies and the country in 
general. Especially should this be easy to do after the 
capable manner in which they have drawn up and 
issued, with a splendid set of drawings, the new 15-ton, 
20-ton, and 30-ton P.O. wagons, Axle-boxes are fully 
dealt with, no less than fifteen separate boxes, oil or 
grease, being illustrated, with details of the most im- 
portant accessories, lubricating pads and dust shields. 
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The lubrication question is one which will give anxious 
thought to railway men for the next few vears. Grease 
for wagons has served railways well for many vears 
on lighter stock, and although it is an undoubted fact 
that oil offers much less resistance to traction, yet for 


certain classes of work—slow mineral, for example, 
where wagons receive little attention —this advantage 


may be purchased at too dear a price. Nothing is 
o important as a good dust shield—one helping to 
prevent the oil from being thrown out of the box under 
heavy shunting. A good axle-box is probably the hardest 
single carriage or wagon detail to design. Roller bearings 
are not illustrated, after the heart-breaking experiences 
of tive or six years ago; but if something of this sort of a 
durable nature could be found, it would lead to economy. 
The “anti-friction ” bearing is a step in this direction. 
One box is shown with the brass step lined with white 
metal. If oil becomes the standard lubricant for wagons 
and it appears to be so for those of 15-ton capacity and 
over—the use of white metals will largely increase. 
Bogies and flexible wheel bases are thoroughly examined 
with the aid of working drawings, twenty-four bogies 
being shown. A Fox pressed steel bogie, a standard on 
many and used on nearly all British railways, is shown 
several times.” Three sizes of Dean’s Great Western 


Railway bogies are shown, but, according to recently | 


published drawings, these are not now being built; they 
were amongst the easiest riding in the country. Seven 
varieties of American diamond bogies are shown, and are 
of some interest, as there is a leaning towards them in 
some quarters here for wagon stock. 
fication gives drawings of one, although a note is added 
that “ other approved types are allowed.” 

The last chapter, on ‘Continuous Brakes,” deals with 
the two systems, vacuum and Westinghouse. Good 
drawings are given. Here again the lack of a standard 
is a great pity. 
for interchange, the waste of money was not so pro- 
nounced as now, when horse-boxes, meat vans, and even 
fish wagons require a complete dual outfit. There 
appears to be a tendency to multiply parts on the 


P.O. 30-ton speci- | 


When a few coaches only were required | 


Westinghouse brake, but it always works well, and is not | 


so costly as a mere comparison of diagrams would lead 
one to expect, and there is a great saving in deadweight. 
If it were possible in works of this kind to give some 


details of weights and prices of various parts, the student | 


would obtain valuable guidance on that very important 
point—cost. At present there are numbers of books on 
locomotives, well thought out many of them, and yet not 


| wrapper, Is.; 


a word of the weight or cost of any single part, except | 


in Clark’s “Steam Engine,” vol. iv. We do not mean 
to say that the price given could be used to judge 
tenders, but would help a student to form an idea of the 
probable cost. The concluding volume will be looked for 
with interest. 


COMPOUND HORIZONTAL ENGINE. 





We illustrate above a 12in. and 22in. by 28in. coupled 
compound horizontal engine recently built by Easton and 
Bessemer, Limited, of Taunton, and we are enabled, through 
the courtesy of the engineer, to put before our readers a 
dimensioned drawing of the high pressure admission valve 
gear of this engine. 

Of the general desigu of the cugine it is unnecessary to say 
much. The arrangement follows almost standard patterns : 
it is neatly and substantially carried out. The chief interest 
is centred in the valve gear. This, on the high-pressure cylin- 
der, is, as the drawings given in our supplement show quite 
clearly, of the Proell type. Its action will be at once under- 
stood by an inspection of the drawings. 
varied through a wide range. The valves are double beat, 
and both they and their seats are of phosphor bronze. The 
trip is controlled by a centrifugal governor, chain driven. 
The exhaust valves of this cylinder are of the Corliss type ; 
they have positive action without trip; they are placed on the 
underside of the cylinder, so that draining may be efficient, 
and the clearance is reduced toa minimum. The low-pressure 


The cut-off can be | 


cylinders have ordinary double ported Corliss valves on their | 


lower side only, operated from a wrist plate. A tail-rod 
from this cylinder works the air pump of a jet condenser 
directly behind it, and not shown in the engraving. 

The engine has a 12ft. fly-wheel cast in halves, and weigh- 
ing about 6 tons; it is grooved for ten 1fin. cotton ropes. 

The high-pressure cylinder is 12in. diameter, the low- 
pressure, 22in; the stroke is 28in. The piston-rods are 2}in. 
diameter; the crankshaft is 8in. through at the centre, 
64in. at the journals. The crankshaft bearings are Yin. long ; 
the crank pins are 3}in. diameter. 
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Tut London and North-Western Railway Company is 
applying to Parliament, in a Bill for the present session, for power 
to construct a short railway from a point near Willesden Junction 
to the show ground of the Royal Agricultural Society, near Twy- 
ford Abbey. 


LETTERS TO THE EDITOR. 


(We du not hold ourselves responsible for the opmnions of our 
correspondents.) 


SUBURBAN PASSENGER TRAFFIC, 


Sik,—-Mr. d'Alton and Dr. Mannheim have written 4 very 
interesting and suggestive letter. However, we do not seem tr 
get much further, nor shall we make any progress so long as sid 
issues are being opened up. I shall therefore hark back on the lost 
scent, and try to concentrate attention on the points really at issur. 

have given your correspondents al] the figures I can as to 
weight of engine and trains. I have got no particulars in return- 
save some data as to power generated, which help us very little. I 
shall try to put my facts in another form, and ask your corre- 
spondents to reply on the same basis. I say that suburb: n 
passenger coaches, each capable of carrying sixty passengers, need 
not weigh more than about 14 tons each loaded. Twelve of these 
will weigh 168 tons, and can be handled by a locomotive weighing 
about 72 tons. The gross weight moved will be 240 tons, and 
three passengers can be carried per ton of total deadweight. 1 do 
not tie myself to these figures, though I have no doubt of their 
accuracy. 1am willing to grant, for the sake of argument, that 
the 72-ton engine can only deal with ten coaches and 600 people, 
and the gross load will be 212 tons, and the number of passengers 


| carried per ton will be 2-82 per ton. 


I now ask your correspondents to state specifically how many 
passengers per ton of deadweight can be carried on the liverpool 
and Southport electrified line. 

Next as to the cost of working with electricity as compared with 
steam. 

I did not introduce this question, because I was sure that Mr. 
d’ Alton and Dr. Mannheim knew no more about the matter than | 


| do. 1 did bring in the question of first cost, which is quite another 


thing, and I said that for a great deal of suburban work an outlay 
of £50,000 or so on locomotives would satisfy demand as well as an 
outlay of £300,000 or £400,000 on electrification. Your corre- 
spondents are, of course, entitled to hold quite opposite opinions, 
but for the sake of progress it is desirable that they should give a 
reason for the faith that is in them. To facilitate matters let it 


| be assumed, just for the sake of argument, that the traffic on the 


3y Floris Osmond, civil engineer, | 


Price | 





Liverpool and Southport line could be worked either with 75-ton 
tank engines and suitable light rolling stock, or by electricity 


| equally well, and then proceed to consider the cost of working. 


For the moment the question is not of relative efficiency but 
working expenses. We shall never get on unless we consent to 
discuss one issue at a time, and just now the issue is the cost per 
train mile of haulage. 

Now with coal a little dearer than it has been, the cost of loco- 
motive power on the Lancashire and Yorkshire Railway has 
been just under 13d. per mile. This covered coal, water, 
oil, stores, drivers’ and firemen’s wages, repairs, proportion 
of rates and taxes, and, in short, every item of locomotive expenses, 
save interest on capital cost of engines, and depreciation. What 
the cost per horse-power was is of no consequence at all. No one 
knows or cares. The shareholders are not concerned with that. 
The cost, however made up, of working the passenger traffic of the 
Lancashire and Yorkshire Railway averages about 13d. per train 
mile. On the Liverpool and Southport branch it has probably been 
less. The denser the traffic the cheaper the haulage, because 
there are so many expenses which are about the same whether 
there is one train or ten trains per hour. However, Mr. d’Alton 
and Dr. Mannheim can, no doubt, give precise figures if mine are 
wrong. I only want to get at the truth, whatever it may be. So 
far as the profit and loss account of the railway is concerned, it 
matters nothing whether a stationary engine 1s or is not more 
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economical than a locomotive. We may leave all questions of efli- 
ciency on one side, and come down to the dry, hard facts, I say 
that the passenger service of the Liv erpool and Southport branch 
of the Lancashire and Yorkshire Railway is worked at an outlay of 
13d. per train mile. It is for the present of no importance on 
what details the money is spent. The shareholders have to pay 
that gross sum, and before they can derive any advantage on this 
score from electrification the cost of haulage by electricity must 
be reduced below 13d. per train mile, A dozen side issues may be 
raised. I earnestly hope that your correspondents will not run 
after them. The electrical trains may be more comfortable, more 
convenient, safer, faster in every way. I do not say that they 

will not be ; that is quite another story. I am dealing with the 
price to be paid per mile for hauling the trains. About that 
detinite data exist, so far as steam is concerned. I maintain, on 
the other hand, that neither Mr. d’Alton nor Dr. Manuheim know 
what the cost of haulage will be when electricity is substituted for 
steam. But I have no doubt they have some data on the subject, 
derived from practice abroad, and I would ask them to publish this 
information. Personally I do not believe it can be done for less 
than lid. per mile. It ought not to be necessary to add that 
experience acquired with tramears is no criterion for the cost of 
working a regular railway. 

Not to make this letter too long, I conclude by repeating my 
request that your correspondents will tell us what they believe will 
be the cost per train mile of haulage on the Liverpool and South- 
port line by electricity, what will be the total weight of each train, 
and what the deadweight per passenger carried. 

For myself, I can only add that I do not believe sufficient data 
exist to enable them to answer the first question ; but even a guess 
at the truth from such competent authorities would be valuable. 

February 16th. . RB. 


ILLUMINATING VALUF OF GAS. 


Sik, 


increasingly important. This is evidenced in a variety of ways. 


First and foremost, perhaps, is the appointment by the Board of | 


Trade of a Departmental Committee, the primary object being to 
consider the statutory requirements respecting the illuminating 
power of gas supplied by the metropolitan companies. While 
these are directly concerned in the ultimate findings of the Com- 
mittee, all gas undertakings large and small in the United Kingdom 
are indirectly concerned. 

If the practical outcome of the consensus of opinion upon such 
an important subject causes a cessation of the paltry persecutions 
and irritations of the authorities concerned, apart altogether 
from the useless and expensive litigation in Parliament involved 
from time to time, a magnificent result will have heen achieved. 
So far as the public authorities and companies outside London are 
concerned, the results, if they be on right lines, will be distinctly 
beneficial to al! undertakings and consumers in the United 
Kingdom. 

The army of o‘fcial testers now engaged in determining the 
trumpery difference in the illuminating power of gas to a few 
decimal points are, of course, largely concerned, but to the general 
public these minute differences are incomprehensible and incon- 
siderable. 

The excelleat article published in THE ENGineer (vol. 
Xevil., No. 2509) January 29th, 1904, reviews many of the principal 
points under consideration, It is quite true that the time may not 
be far dist: ~ when illuminating power will cease to be regarded as 
important. As the writer of that article points out, ** Everywhere 

ses incandescent taking the place of fiat flame lighting, and 

engines superseding steam saan, while in almost 
household gas cooking stoves are used:” all of which items 
out of court the desirability of supplying costly rich gas. 

The point to which you call attention as to London’s reyuire- 
ment being a cheap supply of good heating gas suitable alike for 
both lighting and heating power is paramount, and these remarks | 
apply also to the whole of the United Kingdom. Sir George 
Livesey has a!! the points in question as much at heart as anyone, 
not excluding even the worthy gentlemen of Spring-gardens, 

The question of the illuminating power of gas has nothing what- 
ever to do with the advantages of the electric light for many 
purposes. It will be readily conceded that for some purposes gas 
is infinitely superior to electric light, and also vive versa. 

Laboratory experiments are proverbially peculiar and erratic. 
A minute error is capable of immense muitiplication. The broad 


or 


put 


view 
ee the correct and statesmanlike view. 
freedom should in all justice be given to gas undertakings than 
they now possess, in order that they may be able to supply cheaply 
the serviceable gas so much required. 
administration, together with improvements in manufacture, puri 
fication, and distribution, are hindered from development by the 
ever-recurring consideration and determination as to the illumina- 
ting power of the gas by a few decimal ponte. 

Assuming the standard quality of the gas to be 16 candles, if 
an official tester records 15-99 candles, sien confusion, agita- 
tion, and chaos are ensured; but if the eminent tester records 
16-00 candles, then earth is turned to Paradise, and all goes happy 
as a marriage bell. Over such an insignificant decimal point as 
this hours and days are frequently wasted, while the vexation and 
mortification involved are beyond all human belief. 

f gas consumers could only realise the useless and wi 
expenditure of money and strength involved in this microscop 
testing, they would not consider the small differences named. 
consumers in London, indeed, have to beara heav 
in this respect, such as provincial ones, within certain limits, would 
not tolerate. 

The unquestionably scicr 
new Committee is eminently 


satisfactory. After all, the desidera- 


tum is the lowering of the illuminating power not to 14, but to | 


10 candles. Probably few, if any, authorities would supply 10 
candles, but the freedom from testing ensured would more than 
compensate for the reduction to all concerned. 


In your issue of February 5th, page 137, you point out that a 


moderate estimate shows that at least 50 per cent. of the gas sold | 


to-day is used for other purposes than lighting. You further state 


that ‘‘ the light-giving power of the gas burnt as a luminous flame | 


has become of little or no importance by the introduction of the 
incandescent mantle.” These remarks, and the subsequent | 
remarks thereon, so exactly represent the position, that I have 
taken the liberty to reproduce them. 

Singularly enouzh, on the same page —No, 137—you call atten- 
tion to the fact that by reducing the price of gas 2d. per 1000 
eubie feet the South Metropolitan Gas Company h: ud effectex d, on 
the quantity of the gas sold, a loss to the extent of £96,000, _ hich, 
of course, represents the actual directly vy the 
consumers, 

It has been earlier pointed out that the reduction of the illumin- 
ating power of the gas does not appreciably affect the consumption, 

The desirability of a lowering of the illuminating power can 
hardly be contested if the consumers’ authorities’ interests 
alike are considered, EDWARD A, HARMAN, 

Gasworks, Huddersfield, February 12th. 
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WATER 
For the information of steam 
toinvite their attention to this question :~-Is incrustation in steam 
boilers the hydra-headed difficulty that the tatements upon 
oftening und the elaburate analyse: of hard water in the paper, 
y read befere the Institution of Mechanical Engi 
sent it to be! I emphatically answer. No; and this is easily 
explained. Mr. Stromeyer has opened a laboratory, has had hard 
vater analysed, and gives a very formidable list of minerals found 
in it, which he describes as “scale forming :”” in other words, which, 
he says, form incrustation in steam boilers. 
For practical purposes this formidable list may be summed up 


Sin, users [ ask your permission 


-The subject of the illuminating power of gas is becoming | 


every | 


taken of the whole situation by the writer of your article is | 
Greater | 


Weightier matters as to | 


position of the members of the | 


| 

| under two heads, viz., carbonate of lime, known as “ hear yaya 
hardness, because it readily preci ipitates when water is boiled ; and 
sulphate of lime, termed ‘‘ permanent ” hardness, because it does 
not readily precipitate either by boiling, or under pres: ure in steam 
boilers. But it is stated in this paper, ‘‘Sulphate forms a very 
hard scale . . . it is therefore p soc TR to remove this salt 
entirely.” 

Having given a long list of minerals, and put what he admits is 
respectively ‘“‘temporary”’ and ‘ permanent” hardness on an 
identical level, he announces the ‘ treatment required ” pre- 
cipitate all these minerals. But the amazing thing is, that 
although he has opened a laboratory and has every facility, he 
does not give one single analysis to show this’ “‘ treatment 
required ” actually effects this object, much less that it has ever 
been carried into practice. 

It is unnecessary to repeat the list of scale-forming minerals 
in full; in anaverage hard water they may be summed up thus : 
Per cent. 

ov 

0 


Carbonates 
Sulphates and sundries 
Total 100 
Therefore, according to this paper, incrustation formed by such 
water will be the same, viz.: 
Per cent. 
50 


Carbonates 
50 


Sulphates and sundries 





Total 100 


| But here, again, notwithstanding the facilities at hand, not a 
few analysis of incrustation actually formed by such water is 
given to prove it. Therefore the statement is only theory. 

But I had analyses of samples of incrustation formed in steam 
boilers by such water made years ago, and this is the result: 


| 


Per cent. 
Carbonates ma DA oe 96 
Sulphates and eubhdek .ooe ee ee 4 


Total 1) 

Incrustation in locomotives consists of a smal! proportion of 
sulphate, which appears to vary according to the construction of 
the boiler. 

The paper states: 
removed by the lime treatment . . 
lime is not absolutely insoluble in water.” 
analysis is given to prove this. 

Let me give an actual example to prove the very opposite. 
It represents, moreover, the most severe conditions that are ever 
likely to arise. 

Towns : Wellingborough has probably the hardest water supply 
in the kingdom, averaging in grains per gallon : 


‘Temporary hardness cannot be entirely 
because carbonate of 
But not a_ single 


21 
19 


Carbonates . yore 
Sulphates 


40 


Iucrustation used to be excessively heavy throughout the 
it has absolutely ceased since plant of my designing was started | 


Total 


towh, 


seventeen years ago. 
Steam boilers: Many years 

started at the railway locomotive works, 

of the water in grains per gallon was: 


ago plant of iny designing was 
Brighton, The hardness 





> OF Linne a6, ase 
of lime 


Carbonat 


| 
| Sulphate 


| 
Total 

It must be carefully noted that the boilers had no blow-off 
cocks; the then engineer would not allow one on any boiler 
| throughout the railway. It was the practice to completely empty 
| these boilers once a fortnight, and incrustation was so serious that 
| men had to chip them night and day during every holiday time. 
The effect of softening the water was satisfactory 
opening was discontinued. Chalk marks and chisel marks were 
plates on August Bank Holiday ; the boilers were 


so 


| made on the 


| fall out 





} many 


shape of railway axles, crank shafts, 


| should 


also be recollected that river quays avoid the expense of entr, 

walls, locks, gates, sluices, and waste corners common to all closed 

docks, as also that of the staff to work them, and that ships cay 

enter or leave deep-water tidal berths at any state of the tide, 

thus often saving much loss of time unavoidable with enterin : 

lee 7 closed docks. BINDON B, Stoney, a 
14, Elgin- road, Dublin, February 16th, 


whee 


MOTOR CAR BRAKES. 

Sir,--The question of motor car brakes is certainly an important 
one, and there is one point about it that is seldom referred to, 
that is, the diameter of the drums on which the brake works, 
most countershaft brakes, according to my experience, the drum 
is far too small; consequently, unless water -cooled, they givetrouh le, 
and even then the pressure has to be so high that to stop the cap 
the brake has to pretty well seize, and so acts harshly, 
quently also they are always wanting adjustment, 
easy to make brakes that will hold on any hill aftey 
months of use without any adjustment, and with such it 
is absolutely unnecessary to use the hand brake except to make the 
car stand stillon a hill, I have got such a one on mY car, 
Thornycroft, and I think it is a great pity that other mak on he 
not pay more attention to this matter. No doubt the racing, 
which has induced makers to cut down all weight not conduci ing to 
speed, has had a lot - do with it, and the very small number of 
marks given to brakes by the Automobile Club in its recent trials 
has helped. F. Strick Lan, 

2, Southtield-gardens, Strawberry Hill, 

Twickenham February 8th. 


In 


Conse- 
It is pe rfectly 


BREAKDOWNS AT SEA, 


Sin, —As ‘Superintendent Engineer” wishes to stop th 
spondence, let it stop. There is one thing, however, that | wo 
say. He charges me with having lost my temper. This is absurd - 
I have no stake in the contest, | merely acted as a mouthpiece for 
those who, by service regulations, could not themselves answer 
him. I have no knowledge whatever of the technicalities of 
marine engineering, nor dol aspire to pose as having any. | am 
simply anxious, as is every one else who knows the Royal Navy, to 
seé naval engineering controlled by naval engineers instead of by 
merchant service experts and members of Parliament. | in no way 
question the howd sides of “Superintendent Engineer,” or his sincere 
desire for efficiency. I am ail at one with him there. What | do 
with is his ideal for the securing of that efficiency by 
I prefer to put my money on the 


comparing chalk and cheese. 
Frep, T. JANE, 


cheese. 
Portsmouth, February 6th. 


TEMPERING MALLEABLE CASTINGS, 
The labours of the Research Committee, of Mr. Stead and 
others, appear to have bitherto been confined to the 
viour of steel and certain bronze alloys, 
Now, there are still in use large quantities of wrought iron in the 
and carriage and omnibus 
&e. It is highly desirable that 
the effect of heat treatment in restoring t 


Sik, 


be 


something 


bo 


chain cables 
be known of 


axles, 


| strength of such things. 


| malleable 
| know what will be 


|} some of your readers will help me. 
} tough that they can be 


that | 


under full work day and night (Sundays excepted) till Christmas, | 


| and there was not a single 
| tive months. 
| When the boilers were opened at Christmas no incrustation or 
| loose powder had formed ; both chalk and chisel marks were as 
plain as when made. 

The engineer reported : 
| water give entire satisfaction. 
answer two questions :—First, 
out all the carbonate of lime, 
| months, working day and night? 
a severe test either with lime oranything else! Secondly, is it not 

fact that if Mr. Stromeyer’s ‘* treatment required ” had been 
followed, about 5 cwt. of soda would have accumulated in the 
water in each boiler, and is it not fact that the boilers. 
fittings, pipes, and even engines supplied with steam would have 
been seriously injured, if not ruined? And does he maintain that 
the engineer would have officially reported that ‘‘ the boilers 
wholly supplied with such water give entire satisfaction.” 

WALTER GreoRGE ATKINS. 
27, Agamemnon-road, West Hampstead, N.W 
February 10th. 


vow, | want Mr. Stromeyer t 
if the lime treatment did not take 
where did it go to during these five 
And has he ever heard of 


| 
| 
| 
| 
| 


a 





Stk, —Ihave a small vertical boiler with vertical brass tubes. This 
| is worked with Essex water drawn from the chalk ; no seg 7s ne 
| orsoftening takes place, yet the boiler has noincrustation, Itis blown 
| down regularly, and the water is brown at the end of the operation 
and de —_ alittle mud. Why is there no deposit of lime ’ 

| The local men maintain that the lime passes away with the steam 
in suspension. WwW 

Colchester, February 16th, 


DEEP-WATER JETTIES IN THE THAMES. 

Sir,—A recent writer in the T/mes seemed to think it necessary 
to travel as far as Antwerp or Hamburg for examples of deep- 
water tidal quay walls suitable for the Thames. In Dublin several 
| thousand lineal feet of deep-water quays have been formed within 
| recent years in a tidal river and tidal basin, with depths varying 

| from 22ft. to 26ft. alongside at low water, so that oversea vessels 
| of large draught can lie safely afloat at all states of tide. These 
quay walls are faced with dressed granite from ordin: ary low water 
up to the coping, which latter is formed of large granite ashlars 
weighing from two to three tons each. Below low water the wall is 
formed of very large blocks of cement masonry, each weighing 
350 tous, which were built on ; block wharf, and when consolid: ated 
| these were lifted off the wharf and conveyed to their destination 
in the base of the quay wall by means of a powerful floating 
shears made of iron, with lifting apparatus on board. When 
deposited in place each block at one step built up from 10ft. to 
12ft. in length of the quay wall from its foundation up to a little 
over low water, about 52ft. in height, thus dispensing with coffer- 
dams, pumping, staging, and other temporary works, which often 
cost more than that of the permanent masonry built inside the 
cofferdam. 

The cost of this quay wall in Dublin, where vessels drawing 26ft. 
can lie safely afloat at all states of tide, and including the cost of 
the special plant, was £40 per running foot of wall comple oy to 
coping level, Lf it were desirable to make blocks sufficiently large 
to provide tidal berths in the Thames with 30ft. at low water, 
suitable for the largest ocean steamer, there would be no great 
difficulty in cc ved yn a shears float built cf steel, and capable 
of lifting blocks weighing 450 to 500 tons each, 

A solid masonry wall backed by spacious quays is, of course, 
more permanent, and affords greater facilities for power cranes, 
tramways, sheds, or stores, than an open-work jetty, and it should 





blow-off or change of water during these | 


* The boilers wholly supplied with this | 


such | 





lam myself particularly interested in the effect of time 
castings which are exposed to vibration, 

the effect of raising these to a fair r 

in other words, re-annealing the 

The castings 
hammer, 


cooling them slowly 
ire ort 
throiurh 


Hs 


bent under tl 
, Without injury. 


February 13th. 


angle 
London, 


RECIPROCATING ENGINES. 
letter from 
which he 


ind 


hote a 


ih 


S1r,-—-In your issue of December 25th last 1 
Mr. Henry Pavey, 3, Princes-street, Westminster, 
proposes and illustrates a combination of reciprecating en 
turbine engines for marine propulsion. 

I have nothing to say against such a device, only I wish to point 
out to Mr. Henry Davey that his idea bas been “patented by me 
in the year 1901, No. 17,941, and published in Fay ig of 
March 28th, 1902, under the heading “ Engines for High speed 
Vessels.” NABoR SoLta 
of Cantiers Navale 
Armstrong and C., 
February 9th, 


gines 


peneorre 


Gie. Ansaldo, 
Ceroa, 


Director 


Sestri Ponent 


YORKSHIRE LEGE ENGINEERING Socrety, LEEbs,—At a recent 
meeting of this Society Mr. T. Harding Churton dealt with the 
subject of ** Electric Motors, and the Driving of Machinery.” Mr 
Churton pointed out the necessity of those concerned with the 
practical application of power understanding the special 
characteristics of electric motors in order that they might be 
turned to the best account. With the aid of diagrams and slides 
he explained the theory of continuous, alternating, and polyphase 
currents and the principles which govern the building of electric 
motors. He demonstrated that electric motors work very economi 
cally atunder or overload as compared with other mechanical motors, 
and are, therefore, to be recommended where driving is inter 
mittent or variable. He emphasised their special advantages 
where power may be required at a moment's notice, as in the case 
of a daily newspaper, and their adaptability where power is 
required over scattered areas, or to be moved from place to place. 
A discussion followed the lecture, and Mr, Churton was heartily 

thanked. 

TRADE AND Harpour EXTENSION AT GLASGOW,—Speaking at 
the annual festival of the official staff and general employés of 
the Clyde Navigation Trust, held in the City Hall, Glasgow, on 
the 12th inst.—when there was an assemblage of 2000 persons 
Sir John Ure Primrose, Bart., who presided, said that the revenue 
of the Trust last year was within measurable distance of half a 
million sterling, and for the current year it was anticipated 
the revenue would be over that large sum. From 1752 till 1838, a 
period of eighty-six years, the revenue collected was not equal to 
that of the past year; but that during the sixty-five years from 
1838 till 1903 the revenue collected amounted to £1: 3,000,000. As 
to expenditure, in addition to about £100,000 of capital spent on 
new works, the Trustees expended last year, in maintaining the 
whole undertaking, in paying wages, and in interest on borrowed 
money, about £400,000, the interest being on a capital of 
£6,000,000. Even after discharging all these obligations, they 
had a balance of £85,000, a fact which indicated the prosperity of 
the undertaking. As to traffic at the Port of Glasgow, there were 
last year 31,000 arrivals and sailings of vessels, an average of 160 
in and out every day ; the total tonnage being 16,000,000 tons, or 
an average of 33,000 tons every di Ls of the your. The weight of 
goods carried in this volume of traffic was 8,750,000 tons, or ai 
average of 28,000 tons a day. Within the past few weeks, a 
vessel carrying a burden of 12,000 tons, and drawing 27ft. of 
water, safely navigated the river. In order to make this possible 
at all times, the Trustees were deepening the river at Elderslie 
Rock, sv that they might have a depth of 28ft. at low water. Th: 
dock accommodation was also being extended, and with the open 
ing of the new dock at Clydebank, about one mile of quayage 
would be added to the harbour. Further dock extensions were 
contemplated, and with the further developments in view, the day 
was being looked forward to when from Renfrew right up to the 
Broomielaw there would be docks and works of the Clyde Trust 
serving an ever-extending city and port, 
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RAILWAY MATTERS. 


Lonvor’s latest tube railway—the Great Northern and 
City—was opened to the public on Monday last, 

WE understand that Mr. H. A. Hoy has resigned his 
position of chief mechanical engineer to the Lancashire and 
Yorkshire Railway. 

Prussian State Railroads have increased their 

new locomotives for the coming year from 445 to 606. 
December, 1904, 


THE 
yrder for 
‘all must be delivered before 

Tue gross receipts of the Indian railways for the nine 

y- : . 
ending December 31st show an increase of nearly 1724 lakhs 


months , te ° 
jared with the similar period of last year. 


as con] 

Durine the year just closed the Great Northern Railway 
Company placed on the road forty-five new locomotives developing 
35 per cent. more power than those which they superseded, 


Tue estimate for constructing an electric railway 
inder the Thames from North to South Woolwich is £233,276. It 
- proposed to construct a single line nearly seven furlongs in 
length, with stations at both ends only. 

Tur breaches on the North-East line of the Madras 
Railway, caused by the recent floods, have been again damaged, 
id the mails and passengers are being transhipped. It is hoped 


al 
sume through running very shortly. 


to re 

Ir is reported that the South-west of Russia Railway 
Company, together with the Chief Administration of Commercial 
Navigation, are about to erect in Odessa grain elevators of 400,000 
tons capacity, at an estimated cost of 5,000,000 roubles. 

We cut the following from our contemporary, Indian 
Knyineeving -** We learn that estimate of the Simla-Kalka Rail- 
way has been already exceeded by about 75 lakhs, and this sum 
will still further be increased by another 15 lakhs before the line 
js in a complete and finished state.” 


OrriciAL returns issued make the production of 
anthracite coal in the United States during January 3,727,000 
tons, against 5,965,000 in the same month last year, which was the 
highest on record, the output being then increased by the extra 
production taking place upon the termination of the coal strike. 


Tur mileage of passenger trains on the London and 
North-Western Railway during the last half-year was 14,420,702, 
compared with 14,442,849 in the 1902 half-year, a decrease of 
» 147 miles. The mileage of goods and mineral trains also 
showed a considerable decrease, having been 8,903,192, against 
10,497, 160. 

Tur chairman of the Great Central Railway Company, 
at a meeting in Manchester on the 10th inst., stated that his board 
were not content to allow their suburban traffic to be filched from 
them without making some effort to regain it. An experiment at 
Cleethorpes, where low weekly fares were charged, had resulted 
in part of the lost traffic being regained, and the directors are 
contemplating the introduction of what they call ** zone” fares at 
low rates in Manchester, Sheftield, Nottingham, and possibly one 
or two other districts, 








Iv is reported that the General Electric Company and 
the New York Central and Hudson River Railroad Company are 
wrauging for a series of high-speed tests by electric power over a 
tretch of line nine miles in length, belonging to the New York 
Central and Hudson River Railroad between Schenectady and 


Amsterdam, which is not now used for regular passenger traffic. 
The road bed is said to be well suited for these high-speed experi- 
ments, and a rate of 125 miles per hour is reported to be that which 


will be aimed at by the officials in charge. 


Ture Canadian Department of Railways has just 
completed its statistics for the year regarding accidents. There 
were “0 more fatalities on Canadian railways during the year 
which ended on June 30th last than in the corresponding period of 
the previous year, The deaths for the former period were : 
Passengers killed, 53; employés, 186 ; other persons, 181 ; total, 





120. During the yearending June 30th, 1902, there were killed : 
Passengers, 19; employés, 146; other pe 165; total, 330. 
On electric railways 9 passengers were killed, as against 8 in 
10, 





NOTES AND MEMORANDA. 


TaE Survey of India are bringing out a 32in. = 1 mile 
railway map of India. 


TrpaL observations are now conducted by the Survey 
of India Department at 13 stations in the country. 


Tue first discovery of coal in the United States 
recorded in history was in 1679, at a locality near the present city 
of Ottawa, Ill. 


THERE were 17,427 deaths from plague in India in the 
week ending 25rd inst., this total showing a rise of over 1000 deaths 
above the total of the previous week. 


A RECENT report by the United States Commercial 
Agent at Limoges states that at the Industrial Exhibition held at 
that city from May to November last the demand for traction 
engines was surprisingly large, only those of French manufacture 
being exhibited. The sale of such machines, says the Commercial 
Agent, is constantly increasing. 


We learn from an American contemporary that a United 
States Treasury note measures 3hin. by 7}in. It will stand, without 
breaking, a weight of 41 lb. when the direction of the pull is length- 
wise, and 9] lb. when crosswise. The notes are printed four on a 
sheet, the sheet being 8}in. by 13hin. The sheet will sustain, 
lengthwise, a weight of 108 lb., crosswise 177 Ib. 


Tue Government of India have decided to offer a 
series of scholarships to encourage technical knowledge, and 
especially knowledge connected with the mining industry in 
Bengal. These scholarships will be worth £150 per annum each, 
besides travelling expenses. They will be held for two years, in 
Europe or America, by natives of India. No age limit is fixed. 


AccorDING to a Reuter telegram from Sydney, the value 
of the minerals produced during the year 1903 in New South Wales 
amounted to £6,059,486, being an increase of £421,341 as compared 
with 1902, The number of persons employed was 37,739, being an 
increase of 4044. The gold yield amounted 295,778 ounces, valued 
at £1,080,029, an increase of £395,059 as compared with the preced- 
ing year. 

Amonest the sternest opponents of the introduction of 
the metric system in this country was the late Herbert Spencer. 
In a codicil added to his will he reiterated his objection to the 
metric system, and expressed the desire that, whenever a Bill 
should be introduced in Parliament on the subject, his panphlet 
against the system should be reprinted by his executors and dis- 
tributed to the members of both Houses of Parliament. 





Ir is estimated that the cotton spindles of the world 
now reach the total of 104,000,000, and the looms 1,350,000. Of 
these 44,000,000 of the spindles and 650,000 looms are in Great 
Britain. To run these, the English import annually, at the average 
price of the last three years, in round figures £35,000,000 worth of 
raw cotton ; and it is estimated that the product of the spindles and 
looms brings in an annual average of £90,000,000, thus showing 
a balance of £55,000,000 to the credit of the process of manu- 
facturing. 


THE present system of supplying clectric energy from 
Niagara Falls to Buffalo was inaugurated five years ago, yet nearly 


| one-half of the horse-power required to operate the vast amount 


of machinery within the city’s limits now comes from this one 
source, A great impetus has been given to the industrial growth 
of Buffalo by the introduction of the use of Niagara power, 
many manufacturing establishments having located there in 


j} recent years to secure the advantages derived from cheap elec- 


trical energy. 


AccorpING to the report on the condition of the metro- 
politan water supply during the month of December, 1903, by the 
Water Examiner appointed under the Metropolis Water Act, 1871, 


| the average daily supply delivered from the Thames during the 


| -— = 
| month was 107,374,214 gallons ; 


Ture New York, Chicago, and St. Louis Railroad is | 
| cargoes, during the month ended January, 1904, amounted to 


having five locomotives built at the Brooks Works of the Ameri- 
can Locomotive Company. These locomotives will weigh 160,000 Ib.. 
with 634. tons on the drivers ; the cylinders will be 19in. by 2Sin.; 
the diamet f drivers will be 62in. ; there will be a radial stay 
tire-box boiler, with a steam pressure of 200 lb.; heating surface, 
2530 square feet ; 306 charcoal iron tubes, Zin. in diameter and 
1ift.;10in. long ; fire-box 96in. long and 63in, wide: grate area 40-9 
syuare feet. The tank capacity is to be 5500 vallons of water, and 
eral capacity 14 tons, 





TRAMWAY extensions are proposed in Wakefield, 
Methly, Stanley, Altof, Pontefract, Normanton, Whitwood, Castle- 
ford, Featherstone, and Knottingley, all in the West Riding of 
Yorkshire, which will cost £183,918. These extensions, which 
slithtly exceed twenty-five miles, are promoted by the Wakefield 
and District Light Railways Company. The Corporation of Ches- 
terfield, Derbyshire, propose the construction of tramways and 
other improvements at an estimated cost of £127,642, of which 
tramways will require £95,021 ; street improvements, £23,641 ; and 
machinery for electric lighting, £8980. 


| month of January, 1903. 


| completed 280,000 dols., say £56,000 
| following dimensions : 
| 28ft. deep. 


As showing the growth of the omnibus traffic of | 


London, and how little the opposition of the “tutes” was felt 
after the novelty had worn off, Mr. J. H. Moore, who presided at 
the half-yearly meeting of the London Rvad Car Company the 
other day, mentioned that in Oxford-street, below which the 
Central London Railway ran, the number of omnibus journeys run 
by the various companies prior to the opening of that railway in 
1899 was 2292 per diem, while to-day the number was 2416—an 
increase of 124 journeys. Mr. Moore said he had great faith in 
motor cars, and believed when a suitable vehicle was found it 
would beat the tramways. 


Tue Great Western Railway Company has recently 
built, at Swindon, a number of large wagons of a new type, in the 
construction of which several novel features have been introduced. 
With the exception of a pair of folding doors, the cars, which 
measure inside 36ft. long and 7ft. Zin. wide, are entirely built of 
steel. The vehicles are 12ft. 3in. in height above the rail level, and 
have a carrying capacity of 30 tons of ordinary merchandise traffic, 
with a tare weight of 15 tons 3cwt. The Great Western Company 
Is now experimenting with a sample 40-ton wagon, in order to see 
to what extent this type of vehicle can be economically used in the 
working of abnormally heavy goods or coal traffic. ; 


Tur traffic on the Midland Railway between Welling- 


| Dunidaw, in 


| a coolie going aboard the oil-flat with a naked light. 


Lorough and Kettering, which was considerably delayed on Friday | 


night by a goods train running off the metals when crossing 
points, was not resumed until Saturday morning. It seems the 
train was backing to clear for the Manchester express, which was 
pulled up in time to avert a serious accident. Another accident, 
which fortunately was not attended with any serious results, 
occurred on Saturday night, when part of the Dove Holes Tunnel 
three miles long—gave way, blocking the main line. The col- 
lapse was discovered by the disarrangement of the signalling 
apparatus, in time to prevent the passing of the trains. The 
collap.» has caused grave inconvenience, for Midland passengers 
betwee Manchester and Buxton have to be conveyed by the 
London and North-Western Railway, ; i 


the | 





from the Lea, 49,630,462 gallons ; 
from springs and wells, 40,980,043 gallons ; from ponds at Hamp- 
stead and Highgate, 248,470 gallons. The daily total was, there- 
fore, 198,225,189 gallons for a population estimated at 6,575,752, 
representing a daily consumption per head of 30-14 gallons for all 
purposes, 





Tue tonnage of vessels entered at ports in the United 
Kingdom from foreign countries and British possessions, with 


2,979,361 tons, and the tonnage cleared to 3,670,965 tons, as 
against 2,884,108 tons entered and 3,714,425 tons cleared in the 
With regard to the coasting trade, the 
tonnage entered with cargoes during January, 1904, amounted 
to 2,660,776 tons, and the tonnage cleared to 2,593,313 tons, as 
against 2,521,817 tons entered, and 2,504,271 tons cleared in 
January, 1903, 


has been building at the 
the American Shipbuilding Company was 
She will be named Umbria; she cost when 
The Umbria is of the 
440ft. over all, 420ft. keel, 50ft. beam, and 
She will have triple-expansion engines with cylinders 
22in., 35in., and 58in. diameter by stroke of 40in. Steam will be 
furnished by two Scotch boilers 13ft. 2in. diameter and 114ft. 
long, allowed a pressure of 170 Ib. The Umbria will carry 
6800 tons gross, 


A carco steamer which 
Cleveland yard of 
recently launched. 


A FATAL gas explosion occurred on the 14th inst. on an 
oil-flat anchored alongside the Burma Oil Company's works at 
Burma. One coolie was killed and four others badly 
injured—one of them, at all events, fatally—one European 
engineer beirg also slightly burnt. The explosion was caused by 
The cause 
of this explosion is attributed to the oil oozing from one of the 
tanks vaporising and exploding when it came into contact with 
the burning deck. Another man has since died, and a fourth is in 
a serious condition. 


REPORTING on the condition of the labour market in 
January, the Labcur Department of the Board of Trade state that on 
the whole employment in January continued to show some decline, 
but there was in certain trades a slight improvement. Dealing 
with the year 1905, the Department reports that employment 
during the twelve months showed a falling off compared with the 
three years immediately preceding, and was not up to the level of 
an ‘‘average year.” The mean percentage of unemployed returned 
by trades unions during 1903 was 5-1, compared with 4-4 in 1902, 
3-8 in 1901, 2-9 in 1900—a year of exceptionally~active“employ- 
ment—and 2-4 in 1899, The average percentage for the ten years 
1894 to 1905 was 4-1. The falling off in 1903 as compared with 
1902 was most marked in the latter half of the year. 


Tue Home-office has issued a special report which has 
been prepared by the Medical Inspector of Factories and the 
principal lady Inspector of Factories upon dangerous processes in 
the enamelling and tinning of metals, and directed attention par- 
ticularly to the recommendations made for the better protection of 
persons employed in enamelling processes, The chief inspector, 
in a circular, says the Home Secretary is satisfied that the present 
special rules for the industry need amendment ; but, in the first 
instance, he will be glad to receive, before March 31st, any observa- 
tions which those concerned may desire to make with reference to 
the recommendations. It has been sufficiently brought out in the 
report that while there has been disuse of lead in some enamelling 
processes, such as the hollow-ware and sign-plate industries, its 
use is still common in others, 











MISCELLANEA. 


Tue report of the harbour master of Toronto shows 
that during 1903 the number of vessels arriving at the port was 
3164, a-decrease of 107 in comparison with 1902, 


Tae new alloy, magnalium, is being used largely in the 
manufacture of scientific instruments on account of its low 
specific gravity. An alloy containing 86 per cent. aluminium and 
13 per cent. magnesium is about 2°5 specific gravity. 


TuREE out of the four members of Parliament for the 
division of St. Pancras have refused to back the Bill for the con- 
struction of the tramways down Tottenham-court-road. The 
fourth member has not replied to the request of the Borough 
Council. 

Tue Southport Town Council have appointed Mr. John 
Bond, deputy manager of the Leeds gasworks, to be manager at 
the Southport gasworks, in succession to Mr. John Booth, retired, 
at a commencing salary of £550 a year. There were over fifty 
applicants. 

Tue Electricity Works Committee of the Lincoln Cor- 
poration have considered plans for the electrification of the tram- 
ways, and have instructed their engineers to provide for the span 
system of overhead construction in one part, and the centre-pole 
system in another. 


At the City of London Summons Court last Friday, 
Sir Marcus Samuel fined George Munro, jun., £5 and costs for 
causing a light locomotive to be used on Tower Bridge without 
breaks on a trailer attached. The driver was fined 10s. and costs 
for driving it in that condition. 


Art the last meeting of the Brixham Harbour Commis- 
sioners it was decided to instruct their engineer, Mr. R. Montague 
Luke, of Princess-square, Plymouth, to investigate and prepare a 
report with plans and estimates for constructing a new dry dock 
with caisson, also a patent slip-way in the inner harbour for the 
repair of vessels, 

A NEW process for electro-galvanising has been dis- 
covered by Ignaz Szirmay, of Puda Pesth, Austria, consisting 
essentially of adding grape sugar—dextrose—to a bath. He says 
that a pure glossy deposit of zinc is obtained free from blisters, and 
adheres so tenaciously that the object may be bent without the 
coating peeling off. 


Tar Government engineer at Duluth recently com- 
pleted his report of the commerce of Portage Lake Canal for 
1903. It shows that a total of 2,420,948 tons of freight, valued at 
67,663,818-95 dols., say £13,332,764, passed through the canal. 
There were 2563 upbound passages through the canal, and 1871 
down-bound passages. 


A contract for 6000 tons of steel rails has been 
awarded to Charles Cammell and Co., Limited, Sheffield, by the 
Temiskaming and Northern Ontario Railway Commission. A 
tender was put in by the United States Steel Products Company 
at a lower rate, but the Commission, which is building the road for 
the Ontario Government, decided to give the order to the Englixh 
company. 

A pespatcu has been received at the Foreign-oflice from 
H.M. Consul at Palermo reporting that, with a view to stimulating 
the industrial development of the province of Palermo, the 
Municipal Council of the city have approved a proposal to award a 
premiumof £4000, payable in tenannual instalments, to such manu 
facturer as shall institute a new local industry employing more 
than 500 workmen. 

A CONFERENCE of delegates representing the local 
authorities affected by the Lincolnshire and Yorkshire Electric 
Power Bill was recently held at York. The towns represented 
were York, Hull, Scarborough, Beverley, Ripon, Harrogate, 
Bridlington, Filey, and Hessle. It was unanimously resolved that 
the Bill be opposed by all local authorities affected, each authority 
depositing a separate petition, as their interests were not identiza’, 


A start is being made with a service of motor omn‘+ 
buses for London. The first district to be taken in hand by tle 
London Power Omnibus Company with a complete service of in - 
proved motor omnibuses is that lying to the north-west of Paddin; « 
ton, where there is a large residential population and a clear wide 
road down to the Marble-arch. At this point passengers will be 
discharged at the station of the Central London Railway. The 
omnibuses will carry fourteen passengers. 


An exhibition of the peat industry is to be held in 
Berlin in February. The exhibition has been organised by the 
“Society for the Improvement of Bog Cultivation,” and besides 
scientific institutions, many experienced cultivators of bogs and 
swampy lands will take part in it, and show the machinery, Xc., 
employed by them. It should be a most instructive exhibition for 
all persons interested in developing the .peat industry, and will 
include discoveries made in the deep parts of bogs, the minerals 
and flora found there, Xe. 

Tue Prince Regent Theatre at Munich is supplied with 
5000-volt three-phase current at 100 periodicity, which is trans- 
formed to 250-volt direct current by means of two rotary 
transformers, each of 125 kilowatts. A 2 132-cell Hagen 
accumulator-battery of 855 kilowatt-hours’ capacity is also pro- 
vided. The floats, battens, &c., are fitted with four sets of lamps 
having white, red, green, and yellow bulbs, which can be controlled 
by special automatically operated rheostats to obtain the various 
light-effects required on the stage. There are in all 3438 incan 
descent, and 42 are lamps. 

THERE are in operation to-day some 252,436 miles of 
ocean cables, of which only 38,797 miles, or about 15 per cent., are 
owned by Governments, the remainder being in the hands of 
private owners. Englishmen control a larger mileage than any 
capitalists of any other country, and more than half the total 
length of the submarine lines. The British cables which connect 
London with all parts of the world have a length of 154,000 miles, 
of which 14,963 miles are owned by the Government. Of the 
139,136 miles owned by private companies the longest mileage is in 
the Australian and Oriental lines, 


ARcHITEcTs and builders, who make it a business to 
re-model buildings, are extremely busy in Chicago and the We: t 
now, as a result of the rigid enforcement of rules and ordinances 
for fire protection. According to the /ron Age, not only theatres 
and halls are undergoing reconstruction, but many churches and 
other places of assembly will have to be re-modelled. Every manv», 
facturer of fire escapes and steel and iron stairways is crowded with 
rush work. Thousands of workmen are finding employment, and 
it is believed that in Chicago alone £200,000 will be expended fcr 
rendering buildings safe that have not been sufficiently so. 


Tue Highways Committee of the Surrey County 
Council have reported to the meeting of that body that they -had 
requested and received from the various local bodies in the county 
information as to their views in regard to highways in their 
respective districts upon which the driving of motor cars shall be 
restricted or prohibited. But in view of the circular letter of 
recommendation from the Local Government Board that County 
Councils should refrain from any extended resort to powers under 
Secs. 8 and 9 of the Act—which provide for the prohibition or 
restriction of cars on special highways—until it was seen how the 
generally restrictive clauses of the Act operate, the committee 
now recommended the Council to take no action under Secs. 8 
and 9 for the present. The recommendation of the committee 
was finally approved by a large majority, 
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“THe ENcineer” 


ELECTRICALLY-DRIVEN MILLING 


MACHINE. 


Wks illustrate by an engraving from a photograph and by a 
drawing an electrically-driven milling machine, manufactured 
by James Archdale and Co., Limited, of Birmingham. It is 
driven by a 2 horse-power 
Lundell-type motor—which 
is carried on the body of 
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slowly than the load. The total deflection, on the contrary, 
will increase more rapidly than the loads for any given value 
of the latter. It is shown that the coefficient of elasticity of the 
dises investigated is partly greater and partly smaller than 
that of bars from the same material, this being most likely 
due to the following reasons :—(1) The inaceurate knowledge 





the machine on the left 
side—direct through gear- 
ing tothe spindle. Varia- 
tions of speed are obtained 
by means of a regulating 
starting switch, through 
double gearing, and by 
variable gear, the total 
number of changes being 
66. These changes are 
instantly effected by 
handles conveniently placed 
at the side of the machine. 
The spindle is of hard steel 
of large diameter, running 
in hard gun-metal parallel 
bearings. 

The table is 2ft. 6in. long 
by 1ldin. wide, and has a 
vertical movement of 1lin., 
a longitudinal movement 
of 6in., and a transverse 
movement of 18in., the 
latter being self-acting and 
self-stopping at any desired 
position, and has four 
changes of feed. The ver- 
tical movement is effected 
by a handle, mitre wheels, 
and screw, and is, as is also 
the longitudinal traverse, 
fitted with a graduated dial 
and pointer for fine adjust- 
ment. An adjustable stay 
is fitted between the lower 
slide and the supporting 
arm, to enable heavy cuts 
to be taken without spring- 
ing the arm or cutter man- 
dril. The table has planed 
T-slots for fixing the work, 
and is dished all round to 
hold the lubricant. The 
teeth of all gear wheels are 
machine cut from the solid, 











and all slides are scraped 
to a fit. The regulating 
switch is carried on a stan- 
dard separate from the 
machine, and can be placed iu any convenient position to 
suit the workman. It is not shown in the illustration. The 
weight of the machine is 37 cwt. 








GERMAN SCIENTIFIC NOTES. 
(By « Special Correspondent.) 

L lasticity of circular discs of ingot iron.—It is shown by the | 
experiments of Dr. M. Ennslin—see Dingler’s Polytechnisches | 
Journal, Vol. 318, Nos. 50 and 51, 1903—that there exists a | 
definite relation between the load and the elastic deflection | 
up to a limit, beyond which the latter will increase more | 


ELECTRICALLY DRIVEN MILLING MACHINE 


of the tensile strength as well as of the constants of 
elasticity of the material in three perpendicular directions. 
(2) A singular state of internal stress, due to the rolling pro- 
cess, which is altered by annealing. (3) The influence of trans- 
verse strains ( ‘‘ Schubkriifte ’’) on the deflection of the disc. 


| If the latter is neglected, the coefficient of elasticity of the 


disc is found to be smaller than that of tension bars. Revising 
the theory of circular discs, the author concludes that any 
objections which might be raised are incapable of exerting any 
material influence on the figures found by experiment. In 
order to establish a still more satisfactory accord between 
experiment and theory, the isotropy of the material should be 
more fully accounted for. The accuracy of the theoretical 


Swain Se 


results may, at any rate, be regarded as sufficiently approxi- 
mate from a practical point of view within the limits of proper- 
tionality, and the author is not able to draw any conclusions 
with regard to the behaviour of circular plates beyond this 
limit. 

Corrosion of steam boilers.—In a paper recently published 
in aGerman contemporary—Stahl und-Kisen, No. 23—Herr L, 
Vogt takes exception to the current practice of valuing the 
suitability of boiler feed-water exclusively by its hardness, 
i.e., its percentage content of substances susceptible of form- 
ing scale. According to him, the remaining components of 
the water should also be ascertained, as they give rise to 
repairs much more frequently than the former, and may 
even directly result in explosions. This problem is the more 
important, as purification of the water may in many cases 
produce marked corrosion whenever, on account of the belief 
in the efficiency of the purification, the boilers are kept in 
operation for too long a period. In most cases, the pr 
vailing substances forming scales, namely, sulphates and 
bi-carbonates, are precipitated by means of soda and milk of 
lime, sodium sulphate being dissolved and pumped into the 
boiler along with the cleaned water. After the water ha 
been vaporised, the sodium sulphate will remain undissolved 
in the boiler water. Now, as with continued cleaning, the 
concentration of the sodium sulphate is increased up to 
rather high figures, this salt will finally exert corrosiv: 
effects on the boiler shell. The various nitrates and chlorides 
always present in boiler water will, especially in the presence 
of air, be even much more injurious. Out of these sub- 
stances, magnesium chloride seems to be the most harmful, 
barium and sodium chloride coming next. In order to 
obviate the destructive effects of such substances as do not 
form scale, the author suggests maintaining their concentra- 
tion below the limit of strength at which they are capable of 
attacking iron. The author thinks soft water containing « 
not immaterial percentage of salt in solution to be mor: 
dangerous in this respect than a water otherwise equivalent, 
but containing a higher percentage of scale-forming con- 
stituents. In testing a specimen of water, the minimum 
amount should be three litres, so as to allow of a good 
quantitative analysis being made, together with a checking 
analysis. Should it be necessary to use inferior water, part 
of the contents of the boiler would have to be blown out 
every week, and the boiler emptied out every six or eight 
weeks, rinsed and filled with fresh water. In some cases 
enough soda to give a slight alkaline reaction might be 
added. 

High-speed steam railway service.—As an indirect conse- 
quence of the Marienfelde - Zossen high-speed electrical 
railway trials, experiments are being made on a number of 
German railway lines with a view to investigating the work- 
ing conditions of asteam railway service with increased speeds. 
On the Cassel-Hanover line, for instance, the trains tested 
are made up of gigantic high-speed locomotives, and solidly 
connected six-axle cars, permitting the attainment of a mean 
speed as high as 130 kiloms. (81 miles) per hour. This speed 
would enable the journey between Berlin and Hamburg to be 
completed in about two hours, and it is safe to state that one 
such train in either direction would be quite sufficient for the 
present traftic. In the case of these experiments giving 
satisfactory results, it is thought probable that as early 
as next summer some specially suitable lines will be 
arranged for a similar increased speed service, the more so 


|; as the Berlin-Zossen trials have shown that the existing, 


permanent-way—provided it be fitted with heavy rails—is 
quite suitable for high-speed service. Even in the case of 


| the introduction of electric high-speed railways being po:t- 


| German 


poned for economical reasons, a material improvement in the 
high-speed railway service may therefore be 
anticipated, as far <s lines with specially dense traflic are 
concerned, 
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QUAY WALL AT DELFZIJL. 


fzijl issituated in the province of Groningen, 


mux port of Del i : 
rth-east of the Kingdom of the Netherlands, 


in the extreme NOrLh- . he ag 
. he mouth of the Ems Canal. While the principle adopted 
at the tion of the wall about to be described is not 


: ponstruc } / . , : 
hee new, the application of it to this particular purpose, 
a 


and the character of the design, are both sufficiently excep- 
- ito merit a brief notice. The object of the work is to 
ce ‘the necessary accommodation for vessels at low tide, 
provit 7 3¢ft. of water. Its foundations are carried down to 
oe clay, which is very similar in geological formation 
= her characteristics to the blue clay of Boom, in the 
ee yurhood of Antwerp. For both the maximum resist- 
pong compression is 110 Ib. per square inch. In Figs. 
pu 9 the wall is shown in plan and section, the plan being 
i at 3ft. din. below the datum line in the section. 
it consists of twenty-five masonry cylinders, or vertical shafts, 
rectangular 1 form, with bevelled corners. Each rectangle 
js Blft. long and 23ft. broad Fig. 1. It was originally 





intended to employ compressed air for the sinking operations, 
but that method was subsequently abandoned for reasons of 
economy. 

A metallic kerb, 3ft. 3in. wide, formed the base upon which 
the masonry rested. It was found that the clay was over- 
laid by a considerable depth of mud and silt. This was all 
dredged out for a width of 100ft., and filled up with sand, 
extending in height from 22ft. below the datum line to 
3ft. 3in. below it. Upon this made bank of sand the kerb or 
ring was levelled and adjusted, and the building up of the 
shaft commenced, during the time of low water, until a height 
of 13ft. was attained. So soon as this first part of the 
masonry had become thoroughly well set, the excavation in 
the interior of the shaft was begun, great care being taken to 
ensure that the descent should be maintained perfectly vertical. 
As the shaft continued to descend, the building up of the 
masonry progressed pari passu, and was executed in such a 
manner as always to maintain its upper surface at a height of 
9ft. above datum. 

It will be seen in Fig. 2 that the thickness of the walls of 
the well, which is 3ft. at the bottom, is increased to 6ft. 
higher up, which increases the load and facilitates the sink- 
ing. It was estimated that the frictional resistance of the 








walls of the well amounted to from 4000 Ib. to 10,000 Ib. per 
quare foot. The rate of descent was found to vary consider- 
ably, according to the nature of the strata passed through. 
Thus, in sand it averaged 1-66ft. per day, in the upper 
layers of clay 1°1ft., and in the lower, which was of a very 
hard and compact character, 0-66ft. When the shaft was 
dry, workmen were employed in the excavation, and when 
water came in recourse was had to the spoon dredger. 
Drainage was provided for by the use of steam pumps, which 
threw 6700 gallons per hour. 

According to the calculations, the compression of the soil 
hear the external edge amounted to 821b. per square inch, 
while the maximum resistance of the clay was only 1101b. 
Per same unit. In order, therefore, to reduce the ground 
Pressure and to increase the resistance to slipping, iron pipes 
Were sunk in each shaft. They were placed in two rows. 
Those in front consist of seven lengths of 29ft. in all, and 
1°3ft. in diameter. The other row is composed of six tubes 
of the same diameter, and with a length of 19ft. They are | 
all open at both ends, and have a thickness of metal of five- | 





sixteenths of an inch, They were driven down with a 
monkey weighing 20001b., with a fall of 8}ft. The pile 
driver was placed on the ground level, and the monkey slid 
between guides established in the interior of the shaft. Each 
blow drove down the tubes jin. in the upper strata, but only 
f;in. in the lower. At the upper part, the tubes are 
strengthened by the removal of the clay from the inside, and 
the substitution of concrete, reinforced by the addition of 
a small iron rolled joist. After the tubes had been got down 
and concreted in the manner quoted, the ground was sloped 
off towards the back of the wall! at an inclination, with a fall 
of 2°3ft., so as to prevent slipping. The shaft was sub- 
sequently filled with concrete consisting of one part of 
hydraulic lime, one part of trass, ten parts of sand, and 
seventeen of broken bricks. A space of 1-63ft. in width 
separates the different wells. These are closed by con- 
crete joints—Fig. 1—13ft. by 3ft. 9in., and reaching from 
33ft. below datum to 3ft. beneath the same level. The 
concrete was run in down a temporary shoot. Between the 
heights of + 3°6 and - 3-3ft. referred to datum—Fig. 2— 
the wall is built of concrete in blocks, and above of ordinary 
concrete and basaltic masonry. At regular distances of 
60ft. the upper part of the wall above datum is strengthened 
by counterforts. To provide for the surface drainage, a flat 
topped culvert of cement concrete, 2ft. Tin. by 1ft. 4in., is built 
at the back of the upper part of the wall. A pipe supplied 
with a tidal valve passes through the quay wall and dis- 
charges into the culvert. As it was necessary during the 
sinking of the shafts that the pressure around them should 
be maintained as uniformly as possible, and that their 
descent should not take place obliquely, they were sunk in 
a series of odd numbers, and the even pairs afterwards 
intercalated. 

It must not be supposed that the quay wall was erected 
without difficulties being encountered and overcome during 
the progress of the works. As in all similar instances, 
the trouble was with the sinking operations. The third 
shaft descended so much quicker on the one side than 
the other that the cant bordered on the dangerous. This 
irregularity was due to the nature of the sand-made ground, 
which was not rendered sufficiently homogeneous. Care was 
taken in the case of the other shafts that the sand was of a 
uniformly good character. This shaft, No. 3, was restored to 
the perpendicular by the ordinary simple method of under- 
mining and loading the higher portion of the kerb. Other 
difficulties did not admit of being so readily adjusted. Well 
No. 4, when sunk to — 7°2ft., was found to be cracked in three 
places. These fissures were attributed to the increase of the 
thickness of the masonry in the interior of the shaft, which 
was stressed to too great an extent mm tension. A crib, 
formed of old rails, fixed 9ft. above the kerb, remedied this 
defect. The presence of an old quay wall greatly obstructed 
the descent of shaft No.1. At one time it deflected out of 
the plumb to the extent of 17 per cent. For a short period 
no progress was made, as the rate of excavation at low water 
was less than the quantity of earth brought in at high water. 
In addition, the occurrence of hard frosts stopped the works 
for fully three months. Finally, by placing a temporary 
timber dam on the outside and in the interior of the shaft, 
and by supporting the lower side on a cradle, it was 
straightened to within 8in. of the perpendicular. The total 


cost of the new quay wall amounted to £52,000, equivalent to | 


£200 per yard run. 

It is stated that the use of iron tubes, employed as herein 
described, for the purpose of reducing the pressure upon the 
soil and of increasing the resistance to slipping, was first 
introduced by M. De Beil, Inspector-General of Works.* 
That gentleman was engaged in the year 1899 in strengthen- 
ing a quay wall at Antwerp after slipping action had been set 
up in the first part of the quays to the south. M. De Beil, 
in his operations, employed steel tubes 1°3ft. in diameter, 
cross braced at the upper part, which was buried in the con- 
crete of the working space. It is remarked, with respect to 
the building of a quay wall upon clay at Southampton, that 
excellent results attended the driving of timber piles beneath 
the foundations, and covering up their heads with concrete. 
In this instance the piles are solid, and would consequently 
tend to partially destroy the cohesion of the mass of clay into 
which they are driven. The tubes, on the other hand, being 
open at both ends, would produce a considerably less disturb- 
ance of the clay, so that the cohesion would be preserved in 
all its original integrity. It is therefore argued, and admit- 
tedly with some justice, that the iron tubes are preferable to 
the timber piles. Be that as it may, it will be interesting to 
witness other applications of this ingenious process, which 
at present is quite in its infancy. 


THE ENGINEERING STANDARDS 


MITTEE. 

Tue Board of Trade have adopted a reasonable course 
in dealing with the Engineering Standards Committee. 
They have decided to help those who will help them- 
selves, and to measure the amount of help they will give 
to the Committee by that. supplied by those most 
interested in the work done. Mr. James Mansergh, 
P.P. Inst. C.E., chairman of the Committee, has set out 
the facts in the following circular letter :— 

: February 12th, 1904. 

Sir,—The Committee have received a letter from the Board of 
Trade, informing them that his Majesty’s Treasury will make a 
grant in aid to the Committee equal in amount to that subscribed 
by the supporting institutions and firms interested. Under these 
circumstances, I venture to draw your attention to a letter I had 
the privilege of addressing to you in November last, and I should 
be very glad if you could kindly let me know as early as possible 
whether your firm can see their way to assist the Committee 
financially. His Majesty’s Government having made their grant 
dependent upon the amount subscribed by the industries in- 
terested, it is all important that the subscriptions or donations 
should be as numerous and liberal as possible. 

I enclose for your information a statement of the work being 
carried on by the Committee, and a list of the principal amounts 
which have been subscribed to date, 

J am, Sir, 
Yours faithfully, 
JAMES MANSERGH, 
Chairman, 
STATEMENT OF WORK NOW IN PROGRESS. 

The Engineering Standards Committee first commenced. its 
operations in April, 1901. A work of this kind must necessarily 
be of a laborious and protracted nature, and though comparatively 
few reports have as yet been actually published by the Committee, 
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an enormous amount of information and material has been collected, 
and a large number of specifications and findings are approaching 
the stage of completion. Before a standard specification can be 
arrived at many interests have to be consulted, and conflicting 
views harmonised as far as possible. 

The simplest way to give an idea of the multifarious inquiries 
and operations being carried on will perhaps be to deal seriatim 
with the various Committees and the work in which they are 
engaged. 

The whole work is under the control of what is known as the 
Main Committee, consisting of the official representatives of the 
five supporting institutions, viz. :- 

The Institution of Civil Engineers. 

The Institution of Mechanical Engineers. 
The Institution of Naval Architects. 

The Iron and Steel Institute. 

The Institution of Electrical Engineers, 

To this Committee, of which Mr. James Mansergh, P.P. Inst. C.E., 
is chairman, falls the duty of organising the work, considering 
what subjects shall be dealt with, appointing the chairmen of the 
various Committees, passing the reports of the Committees before 
they are published, controlling the expenditure, and devising the 
means of raising the necessary funds to carry on the work. 

Immediately under the Main Committee there are twelve Sec- 


tional Committees, and under these again eighteen Sub- 
committees, the total membership being 192. 
The different Committees and Sub-committees have been 


holding meetings as occasions have required, some sitting once a 
fortnight, others at longer intervals. 

The first report issued was that on standard rolled sections for 
constructional work, drawn up by the Committee on Sections used 
in Shipbuilding (chairman, Mr. Archibald Denny), the Committee 
on -Bridges and Building Construction (chairman, Sir Benjamin 
Baker, K.C.B.), and the Committee on Railway Rolling Stock 
Underframes (chairman, Sir Douglas Fox). Thestandard sections 
are now gradually, but surely, finding their way into use through- 
out the Government departments, as well as the general trade of 
the country. 

The Committee on Tests for Iron and Steel Material used in the 
Construction of Ships and their Machinery (chairman, Mr. Archi- 
bald Denny) has been engaged in drawing up a standard specifica- 
tion for steel used in the hulls of ships. This Committee has 
already presented one report to the Main Committee, and the re- 
commendations arrived at are now being considered by the Com- 
mittees on Bridges and Underframes, to see how far the views of 
these three Committees may be brought into line, so as to cover 
the requirements of their respective interests. 

No findings are arrived at without the most careful inquiry, 
and, if need be, extensive experiments. Professor Unwin’s report 
on the work carried out by him for this Committee, which has re- 
cently been published, forms an admirable example of the thorough 
way in which the Committee’s work is being done. 

A small Sub-committee, nominated by the Committee on Tests 
for Steel and Iron Material used in the Construction of Ships and 
their Machinery, is engaged in drafting a specification for boiler 
steel. 

The Locomotive Committee (chairman, Sir Douglas Fox) has 
completed the consideration of a very interesting question referred 
to it by the Government of India, namely, that of recommending 
a series of standard types of locomotives for Indian railways. A 
conference was convened between the leading consulting engineers 
for Indian railways and the principal locomotive manufacturers, 
and after many meetings a report was drawn up and forwarded to 
the Secretary of State for India, who now has it under considera- 
tion. 

The Locomotive Committee has the following five Sub-com- 
mittees dealing with different branches of their work, viz. :— 

1. A Sub-committee on Component Parts and Types (chair- 
man, Mr. F. Wolley-Dod) has been chiefly engaged in pre- 

ring, in conjunction with the Conference of Locomotive 

uilders and Consulting Engineers, the report on standard 
locomotives for India mentioned above. 

2. A Sub-committee on Locomotive Steel Plates (chairman, 
Mr. William Lorimer) has drawn up a draft specification for 
locomotive boiler steel plates, which has still to be considered 
by some of the other Sub-committees. 

3. A Sub-committee on Tires, Axles, and Springs (chairman, 
Mr. William Lorimer) has been engaged in drafting standard 
specifications for tires, axles, springs, castings, and forgings, 
and it is hoped that these will shortly be reported to the Loco- 
motive Committee for approval. 

4. A Sub-committee on Copper and its Alloys (chairman, 
Mr. William Dean) has prepared a standard specification for 
copper plates, rods, tubes, &c., used in locomotives, and this 
will shortly be issued. 

5. A Sub-committee on Tire Profiles (chairman, Mr. James 
Holden) is preparing a set of standard tire profiles, which will 
be published when the series of standard rails have been finally 
decided upon. 

The Committee on Rails (chairman, Sir John Wolfe Barry, 
K.C.B.) has divided its work into two sections, which are being 
dealt with by two Sub-committees :— 

1. The Sub-committee on Railway Rails (chairman, Mr. 
James C. Inglis) is engaged in drawing up two series of stand- 
dard rails, rising by increments of 51b. at a time, 

The series of bull-headed rails ranges from 60 Ib. to 105 Ib. 
per yard. 

The series of flat-bottomed rails ranges from 20 Ib. to 110 Ib, 
per yard. 

These sections and the accompanying specifications have now 
been circulated amongst the leading railway companies and engi- 
neers of this country, and will, it is hoped, be published at no very 
distant date. 

2. The Sub-committee on Tramway Rails (chairman, Mr. 
Howard-Smith) has already issued its report, and published a 
series of standard sections and accompanying specification. 

Two Committees, presided over by Mr. H. F. Donaldson, are 
dealing with the subjects of screw threads and limit gauges. 
These Committees have held several meetings, and collected a 
large amount of information on these two intricate and difficult 
subjects, and are now sitting regularly to hear evidence from the 
leading engineers and screw makers of this country. 

The Committee on Pipe Flanges (chairman, Mr. William Maw) 
is busy drawing up a series of standard flanges for low, medium, 
and high pressures, the work being done by a Sub-committee, who 
are busily engaged in drafting the proposed lists of flanges. 

The Committee on Cement (chairman, Mr. William Matthews, 
C.M.G.) has handed over to asmall Sub-committee the preparation 
of a draft standard specification. This will be completed in the 
near future, when it will be thoroughly discussed by the Committee 
as a whole. 

The Committee on Cast Iron Pipes (chairman, Mr. Charles 
Hawksley) is at present in process of formation, and has barely 
begun its labours ; but an important conference of the leading pipe- 
founders of this country has already been held in connection with 
the work of the Committee. 

The electrical section is a large and important one, consisting of 
the Electrical Plant Committee (chairman, Sir William Preece, 
K.C.B.) and the following Sub-committees : 

1. The Sub-committee on Generators, Motors, and Trans- 
formers (chairman, Colonel RK. E. Crompton, C.B.) is engaged 
in drawing up standard sizes of generators and motors, and in 
standardising speeds, frequencies, electrical pressures, &c. 

Important conferences with the leading consulting engi- 
neers and makers are being held, at which these different 
subjects are being fully and carefully discussed. 

2. The Sub-committee on Transformers (chairman, Mr, 
C, P. Sparks) deals with the standardisation of transformers. 

3. The Sub-committee on Physical Standards (chairman, 





Dr, R, T, Glazebrook) deals with all subjects touching the 
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physical standards upon which the various reports are based, 
as well as undertaking any experimental work which may be 
required. 

4. The Sub-committee on Nomenclature (chairman, Pro- 
fessor Sylvanus P. Thompson) is engaged in bringing into line, 
as far as possibie, the nomenclature employed in this important 
branch of engineering. 

5. TheSub-committee on Telegraphs and Telephones (chair- 
man, Mr. John Gavey, C.B.) has drafted a standard specifica- 
tion for wires used in the construction of telegraphs and 
telephones. 

6. The Sub-committee on Cables (chairman, Mr. Robert 
Kaye Gray) has also drafted standard lists of sizes of cables, 
&c., and the wires composing the same. 

7. The Sub-committee on Electric Tramways (chairman, 
Mr. A. P. Trotter) is at present engaged in dealing with the 
standardisation of tramway poles, trolleys, X&c. 

Three other Sub-committees dealing with electrical matters 
are in process of formation, 

The Publications and Calculations Committee is responsible for 
the supervision of the various calculations which have to be 
made and for the final revision of all reports prior to publication. 
The calculations in connection with standard beams have already 
been published, and those for the other sections will follow at no 
very distant date. 

The Committee are indebted to the generosity of his Majesty’s 
Government, the five supporting institutions, the railway com- 
panies, and the leading engineering firms of this country, for the 
funds necessary to carry on the work. The funds are administered, 
under the Main Committee, by two Committees. 

1, The Finance Committee, which controls the ordinary ex- 
penditure of the Committee. 

2. A Committee appointed by the Institution of Civil 
Engineers, at the request of the Government, to control the 
expenditure of the grant in aid, and on which the Board of 
Trade have appointed Col. Sir Herbert Jekyll, K.C.M.G., 
R.E., as their representative. 

From the number of subjects being dealt with, and the number 
of Committees actually at work, some idea may be gathered of the 
far-reaching extent of the Committee’s labours, and the enormous 
influence which their findings must ultimately have on the trade 
and commerce of this country. 

His Majesty’s Government have recognised the utility of the 
Committee’s labours, and made them a grant towards the neces- 
sarily heavy expenses incurred in carrying on a work of this 
nature. Having made their grant dependent upon the amount 
subscribed by the industries interested, it is confidently hoped that 
the leading firms in this country will not allow the work of the 
Committee to be curtailed for want of financial support. 

The whole secretarial work is carried on by Mr. Leslie S. 
Robertson, M. Inst. C.E., at the offices of the Committee, 28, 
Victoria-street, S.W. 








THE. IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

A MoRE cheerful feeling has been noticeable this week, partly on 
account of better news from the North of England, caused by the 
improvement in shipbuilding and in marine steel. This more 
hopeful tone was observable on ’Change in Birmingham on Thurs- 
day. Large bars are quoted £6 5s, to £6 10s. ; angles and plates 
and channels vary from £6 10s. to £6 12s. 6d. ; and ingots are in 
fair demand at about £5. The report as to the Scotch steel trade 
combination has been received here with much interest. 

In the manufactured iron trade common bars remain depressed, 
and makers are still lamenting the leanness of profits, quotations 
being about £6; but a steadier state of things obtains in the 
marked bar branch, and some good orders are in hand, whilst the 
£8 basis is maintained. Hoops are quoted nominally £7 5s. to 
£7 10s., with a moderate call. Black sheets are quiet at about 
£7, with galvanised corrugated sheets in fair inquiry on foreign 
account at £10 10s. 

The upward tendency of coke is causing pig iron to be less de- 
pressed, and production is being overtaken by thedemand. Forge 
pigs are 48s, 6d.; part-mine, 53s, 6d.; all-mine, 85s.; and cold 
blast, 100s. to 105s. 

It is hoped that Mond gas may be supplied to district works 
during the summer. The South Staffordshire Mond Gas (Power 
and Heating) Company in its annual report to be submitted to the 
shareholders at the annual meeting on the 24th inst. shows a 
balance at the credit of the capital account of £82,852, At the 
last annual meeting Sir Benjamin Hingley retired from the chair- 
manship of the company, and the directors elected Mr. J. B. 
Cochrane as chairman. During the year the land adjoining the 
central station site was put up for sale, and as it offered many 
advantages to the company, and was scheduled in the company’s 
Act, the directors purchased it, together with other small plots of 
land adjoining, making the total area acquired nearly of 40 acres. 
The exceptionally wet weather experienced during the past year 
greatly retarded all outside operations, and the erection of the 
works has not progressed as rapidly as was expected. By arrange- 
ment with Messrs. Cochrane and Co. a temporary station has been 
erected at Woodside Ironworks, Dudley, where there is already a 
Mond gas installation in operation, in order to show the applica- 
tion of Mond gas to the various industries of the district. 

It is expected that the new King’s Norton tramway, which is 
now rapidly approaching completion, will be ready for Board of 
Trade inspection by the end of March. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Mauchester,—Some of the principal machine tool makers in this 
district who have specialities are well off for work for the present, 
and here and there are working overtime. This is, however, 
exceptional, and the reports I receive generally are that shops are 
short of orders, with comparatively little or no new work in pros- 
pect. Locomotive builders, who have been booking little or no 
new work for some time past, are getting very quiet, and are 
beginning to feel the effect of the orders which some time back 
were secured by Germany and the United States when English 
firms were so full of work that they could not promise early 
delivery. A representative of one of the large locomotive building 
firms in this district expressed the opinion that the same thing was 
likely to happen again. English railway companies would probably 
hold back their orders until the last moment, when they would all 
be wanting quick delivery, which English makers, with the sudden 
rush of new work, would possibly not beable to guarantee, thenorders 
would again go abroad. If English railway companies wished to 
place orders for locomotives on favourable terms, both as to price 
and delivery, now was their opportunity. He added that a large 
number of locomotives was required for the Indian State Railways, 
but in view of the present unsettled outlook it seemed probable 
that extreme caution would be exercised in just now incurring 
any large expenditure in this direction. Boiler makers, although 
they have been booking orders rather more freely recently, are 
still mostly badly off for work ; in structural engineering there is 
not much just now giving out, and crane builders, who a short 
— back were pretty busy, are now generally in want of further 
orders, 

The chief complaint I hear in connection with the iron and steel 
trades of this district is that the orders given out are restricted to 





BREAKDOWNS 


As several correspondents have asked us for a definite statement concerning the breakdowns which took 
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Place 


during the autumn manceuvres, we produce here the tabulated particulars contained on pages 68 and 69 of the 
Blue-book presented to Parliament, being a report of the naval mancuvres of 1903, carried out from August 5th 


to 11th :— 


Ship. 


Defects, 





Venerable ... | Junk ring of port intermediate-pressure 


ee 


cylinder broken, Two studs of fastening in starboard intermediate. 


pressure cylinder broken ; this engine was refitted and steamed perfectly. Port engine broken down 


Ship returned to Gibraltar for dockyard repairs, 


Exmouth 


| Metallic packing of low-pressure piston-rod gave out, starboard engine stopped for 22 hours, Ship was 


able to steam at 12 knots after repairs, 


King Alfred 
. Port intermediate brasses ran. 


32 studs securing anchor bracket fractured. 


Powerful 


. Starboard high-pressure cylinder cover joint gave out, 


Ship was able to steam 18 knots after repairs, 


Compelled to stop port engine to clear crank pits of water when going 18 knots. 


. Go-ahead guide surface of starboard low-pressure engine heated, 
3. Three glands of main stop valve leaking badly. 


| 4. Fusible plugs blowing out. 


Diadem 
central rendezvous for a time. 


Spartiate 
Blake ... 
Empress of India 


Drake ... 
at over jo. 


Hogue 
engine ; repaired, 


Sutlej ... Water disappeared from No. 5 boiler. 
run at over 84 revolutions. 


Molus ... 


Engine defects reducing speed to 15 knots until remedied, and continuous loss of water. 


.| Tube of port main condenser split and leaked badly. 


Priming. 
brasses and main bearings on each side of them became heated (three times), and could not afterwards 


Ship returned to Gibraltar for dockyard repairs, 


Ship returned to 


Ship was able to steam 19 knots after repairs, 


Crown of combustion chamber in one boiler came down. Ship returned to England for dockyard repairs, 
| Port engine stopped for hot bearings for 14 hours, ship left behind by B 1 squadron, 


Starboard after low-pressure crank pin overheated and scored at 100 revolutions, and did not run afterwards 
75. After repairs ship was able to steam at 124 knots until end of the mancuvres, 


Reported on August 8th speed reduced to 12 knots for 5 hours owing to repairs necessary to starboard 


At 99 revolutions port intermediate-pressure crankhead 


Branch of auxiliary feed pipe carried away; main feed to forward boilers temporarily disabled, owing to 


cover of float tank giving out ; repaired, 





very small quantities, and that the prices obtainable are anything 
but remunerative. In these small quantities, however, there is a 
moderate business passing through which represents a fair weight 
of trade in the bulk. For the most part a steady tone is being 
maintained as regards prices, although here and there both in raw 
and finished material there is some underselling by merchants, and 
generally the position presents no very material change from last 
week, 

The attendance at the Manchester Iron 'Change meeting on 
Tuesday was rather below the average, with much the same inani- 
mate sort of business passing through as reported of late. For 
local and district brands quotations continue low to secure business. 
For No. 3 foundry Lancashire under 51s. has had to be taken, and 
from this to 51s. 6d. would represent about average figures ; 
Derbyshire brands remain about 51s, 9d. and 52s. up to 53s., and 
the list basis of Lincolnshire 47s. 6d., with merchants, however, 
sellers at 47s. to 47s, 3d. net, delivered Manchester. There is still 
very little going on in forge qualities, users running out their con- 
tracts as far as possible before buying further. For delivery War- 
rington, Lancashire and Lincolnshire brands are quoted 4s. 5d., 
with Derbyshire quoted nominally 47s. 8d. net. 

Middlesbrough iron has shown more firmness, with perhaps here 
and there a stiffening upon the quotations of last week. Delivered 
by rail Manchester, sellers in the open market would scarcely 
quote under 51s. 1d., with makers quoting 51s. 4d. to 51s. 7d. and 
51s. 10d. Scotch iron is just about steady at late rates, Eglinton 
being quoted 53s. to 53s. 3d., Glengarnock 53s. 3d. to 53s. 6d., 
and Gartsherrie 56s. to 56s. 3d. net, delivered Manchester docks. 

Of American iron there have been no further arrivals beyond the 
cargo reported last week, and there would seem to be some doubt 
when the next shipment may reach the Manchester docks. 
Quotations remain about 49s, at the docks, but there is very little 
iron really on offer for anything like guaranteed delivery, 
although the shippers of American iron are expecting fairly large 
arrivals later on. 

The inquiry for hematites continues of no weight, and prices 
are cut below makers’ quotations to secure orders. Delivered 
Manchester open market prices are about 60s. 6d. to 61s., with 
makers’ quotations about 62s. to 63s. net for No. 3 foundry. 

I continue to receive unsatisfactory reports with regard to all 
sections of the finished iron trade. Only a slow hand-to-mouth 
business comes forward, and although the smaller forges manage 
to secure sufficient orders to keep them fairly well engaged, the 
large Warrington works are still unable to find a market for 
their output, and have to be kept on short time, chiefly owing 
to the absence of orders for shipment. The list basis rates 
remain without alteration, but merchants here and there are 
cutting a trifle below these to get hold of orders in competition, 
which means that they are prepared to sacrifice their special trade 
discount rather than miss business. For Lancashire bars the basis 
remains £6 5s, stations, at £6 6s. 3d. warehouse, with merchants 
in some instances quoting about £6 4s. stations ; Yorkshire bars, 
£6 5s.; North Staffordshire, £6 5s. to £6 10s., delivered in this 
district ; sheets about £7 7s. 6d. to £7 10s., and hoops £7 2s. 6d. 
random to £7 7s. 6d. special cut lengths, delivered Manchester 
and 2s. 6d. less for shipment. Nut and bolt makers report 
business in this branch of trade also very unsatisfactory ; not only 
are the orders giving out mostly insignificant in quantity, just to 
keep users going from hand to mouth, but prices have to be cut 
fine to secure even this business, whilst where anything of weight 
comes upon the market very special quotations have to be made, 
which have little or no relation to the nominal list basis rates. 

Little or no change of moment is noticeable in connection with 
the steel trade. The combination in the German steel trade is 
bringing about a stiffening of quotations for this market, and 
there is a disinclination on the part of sellers here to commit 
themselves at all heavily forward. Delivered Manchester district | 
German billets are not quoted under about £4 3s. for 4in. and 
upwards, and £4 4s, for 2in. and upwards, with American billets 
remaining about £41s. For English billets quotations nominally 
are about £4 10s, to £4 12s. 6d.; but there is little doubt that 
£4 7s. 6d. would in some instances be accepted for anything like 
good specifications. Bars remain weak, and some very low quota- 
tions are reported, but average prices are about £6 2s, 6d. to £6 5s, 
Common plates are maintaining the stronger tone reported last 
week, and sales have been readily made at £6, with quotations in 
some cases now up to £6 2s. 6d. Boiler plate manufacturers 
report some increase of inquiry, but for the most part they are 
still short of orders; the list basis rates remain unaltered at | 
£6 12s. 6d. for Lancashire boiler specifications, with similar 
qualities of plates, but not required for boiler specifications, to be 
beught at about £6 10s. per ton delivered. 

As a sort of reply to the frequent statements which appear in 
the Press as to how much English engineers are behind America 
and the Continent, Mr. J. Turner, a director and the works 
manager of Messrs. Crossley Bros., Limited, Manchester, furnished 
me with the following particulars with regard to the large power 


gas engines they had during the last few years sent out to America, 
and the important orders they have at present in hand. In the 
year 1897, he said, Messrs. Crossley Bros, built for America one 
engine of 100 horse-power, in 1898 they built six engines of 100 
horse-power each, in 1899 nine engines of 100 horse-power each, 
in 1901 one of 100 horse-power and three of 150 horse-power each, 
in 1902 four of 200 horse-power each, and 1903 four of 200 horse- 
power, four of 250 horse-power, and one of 400 horse-power, At 
the present time they had on order for America four engines of 
700 horse-power each, three of 300 horse-power each, one of 
200 horse-power, two of 150 horse-power each, two of 115 horse- 
power each, and one of 85 horse-power, which made a total of 
1515 horse-power in gas engines on order for America. One of the 
700 horse-power engines, which has recently been completed, I had 
an opportunity of inspecting at Messrs. Crossley’s works, and in a 
later issue illustrations and details of this engine will probably be 
given. 

1 understand that, owing to the rapidly increasing demand for 
their ‘‘ A.W.” high-speed tool steels, Messrs. Armstrong, Whit- 
worth and Co. have practically decided upon the erection of new 
works to be specially arranged for the manufacture of their 
special tool steels. These works will be in connection with their 
present large steel and engineering shops at Openshaw. 

I have heard considerable complaints from engineers in the 
district during the past week with regard to the practice, which is 
still kept up by the apprentices, of making Shrove Tuesday a 
holiday, whether permission is given or not. At the works 
throughout this district practically all the apprentices turned out 
on Tuesday last, notwithstanding they had orders to remain, and 
some firms were contemplating as a punishment shutting them out 
either for a couple of days or the remainder of the week. Whether 
this will have any effect upon similar demonstrations by the 
apprentices next year is doubtful, as it is such an old-established 
and to a large extent recognised custom that considerable difficulty 
wi!l be found in putting it down. 

The continued restricted demand for all descriptions of fuel— 
with the output of the pits, notwithstanding a very general resort 
to short time, in excess of requirements—is bringing about a 
weakening tendency in prices. Collieries are not issuing actually 
reduced list rates, but competition in the market is compelling in 
many cases concessions upon current prices to prevent regular 
trade passing into other hands. The competition which Lancashire 
coal owners chiefly complain of is from outside districts, mainly 
Yorkshire and Derbyshire. There is, however, considerable trial 
cutting in prices where surplus output accumulated under load has 
to be moved away, and specially low quotations are frequently 
made to effect clearances. Although collieries decline to enter into 
forward contracts at the low special prices that are being taken on 
current sales for anything like quantities for prompt clearance, con- 
sumers not unnaturally view the situation as likely to bring about 
some more or less general easing in prices later on. There is con- 
sequently on their part a disinclination to contract forward except 
at prices which collieries at present are not disposed to entertain 
and the buying mainly is limited to picking up cheap parcels that 
are offering on the market or covering requirements from hand to 
mouth, 

The weak position of the market already referred to is specially 
noticeable in the lower descriptions of round coal used for iron- 
making, steam, and general manufacturing purposes. Works 
requirements show no increase, and with many establishments 
running only a portion of their plant or on short time, the demand 
is considerably below the average. At the same time the mildness 
of the season throws on the market a good deal of common round 
coal which would otherwise be going away for house-fire purposes. 
The result is that inferior descriptions of round coal are hanging at 
most collieries, and with surplus output from other districts also 
competing in some of the Lancashire markets, sales to a large extent 
are difficult, except where collieries are prepared with some con- 
cession in price to tempt buyers. It is, perhaps, not so much in 
the local trade as in some of the outside markets that the chief 
cutting in prices takes place, but there is a weakening effect 
generally. At the pit mouth the commoner sorts of steam and forge 
coals could be bought at from 7s. 9d. to 8s., with anything above 
8s. 6d. only got in exceptional cases, : 

With regard to engine classes of fuel the position varies con- 
siderably. Some collieries have no difficulty in disposing of all 
they are producing in the better qualities of slack; at others the 
production is hanging, and here and there being put down into 
stock. Generally, however, the better qualities of slack are not 
over plentiful on the market, and are for the most part maintain- 
ing late rates, averaging 6s. to 6s. 6d. up to 6s. 9d. for some 
special sorts at the pit mouth. The inferior sorts of slack are, 
however, generally more or less of a drag, and have to meet the 
competition of cheap ee slack from the Derbyshire district. 
The lessening quantity of engine fuel just now used for mill pur- 
poses also has its effect in throwing a good deal of this class of 
fuel upon the market. The general result is that prices are weak 
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and cut low, 4s, to 4s, 6d. being about average figures for common 
Lancashire slack and 5s. to 5s. 6d. for medium sorts at the pit 
mouth, with Derbyshire slack obtainable at from 2s. 6d. per ton 
q » pit. 

o, very indifferent sort of shipping trade is reported, with 
jow prices ruling at the ports, 9s. to 9s. 3d. being common figures, 
with 9s. 6d. and 9s. 9d. quoted for good qualities of steam coal 
delivered High Level, Liverpool, the Garston docks, or Manchester 
Ship Canal. 

TT ncatkien makers still report a fair inquiry both for furnace 
and foundry qualities of coke, with prices about steady at late 
rates. Yorkshire makers, however, report this branch of trade 
in a very unsatisfactory condition, and users only prepared to 
renew contracts at 2s, to 3s. per ton below the prices that were 
obtainable three or four munths back. : 

I understand that the decision come to at a private meeting of 
Scottish steel makers held in Glasgow on Tuesday to advance 
steel boiler plates 5s., ship — 2s, 6d., and iron bars 2s, 6d. per 
ton, does not apply to the Lancashire district, where the list basis 
quotations remain unchanged from late rates. 

Barvow.—The hematite pig iron trade is still quiet, although 
there are better prospects, and there is reason to believe there will 
soon be a substantial improvement in the market. This view is 
justified by the fact that not only have warrant stocks been 
reduced by 1500 tons, but that stocks held by makers have been 
reduced from about 80,000 tons to 40,000 tons, and every day 
results in further clearances. Makers are, however, keeping their 
production low, with the view of clearing away surplus iron before 
again putting furnaces in blast which were recently blown out, It 
is, however, expected that several furnaces in Cumberland will 
son be again in operation, and preparations are being made in 
two instances at least to put additional furnaces in blast in the 
Furness district. Up to now, however, there has been no demand 
of any moment outside the local demand on the part of steel- 
makers for pig iron, and, as a consequence, those smelters who 
depend on the open market for their orders have had but very 
little to do, nor have they yet very much business in hand. There 
is no change in the market price of iron. Mixed Bessemer numbers 
are at 54s, net f.o.b., and warrant iron is at 53s, 3d. net cash 
sellers, buyers 6d, less, 

No improvement can be noted in the iron ore trade. Native 
sorts are in moderate demand at from 9s. to 15s, for ordinary and 
best net at mines. Very little is being done in Spanish ores. 

'The steel trade is brisk in three departments—heavy steel, heavy 
steel castings, and hoops. Some large orders for rails were recently 
booked at a low rate of prices, and other orders are in the market. 
There is every prospect of continued activity in the rail trade, but 
it is essential to get orders to quote low prices. £415s, is about 
the rate for heavy rails, Plates have advanced 2s, 6d. per ton, 
and are quoted at £5 12s, 6d. net f.o.b. The mills are only 
employed half time, but some good orders have been booked, and 
it is probable the mills will be on full time in the spring. General 
mercantile steel is quiet. 

Shipbuilders and marine engineers will be very busy in the 
course of a couple of months, as they are in the initial stages of 
some large orders which have recently been booked. 

Shipping js still very quiet. Last week’s shipments from West 
Coast ports were 9394 tons, embracing 6763 tons of pig iron and 
2631 tons of steel, in contrast with 16,018 tons in the correspond- 
ing week of last year. Shipments this year to date total up at 
63,073 tons, corresponding period last year 102,709 tons, decrease 
39,636 tons, 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

Tue Yorkshire coal trade continues in a satisfactory condition, 
having regard to the period of the year. Steam coal is perhaps 
the least active, but that is quite as expected in the middle of the 
second month, The home trade cannot be good until business is 
better. Railway companies, however, are receiving deliveries well 
up to the average. Less is being sent to the Humber ports, and 
there is not likely to be much improvement in that direction until 
the shipping season recommences, Several small contracts have 
recently been made in steam coal for the vessels working from the 
minor ports. The rate arranged is 8s, 9d. per ton. For the 
general shipping contracts, purchasers are endeavouring to bring 
down that price to 8s. 6d. per ton, in sympathy with the break in 
locomotive coal contracts. 

In house coal the market continues good, values of all qualities 
being easily maintained. There is some weakness locally, the 
general animation, however, more than compensating for it. Best 
Silkstones stand, as they have done for a considerable time, at 
13s, 6d. per ton, the principal demand being for Barnsley House, 
which fetches from 11s, to [Ds, per ton, and in secondary qualities 
from 9s. 6d. per ton. There is rather less doing in small coal, 
owing to the falling off in the requirements of the Lancashire 
mills, which have for months now taken heavy deliveries. 
Another reason for the sluggish demand for small coal is the 
falling off in coke, which throws more on to the market. Coke is 
as weak as previously reported, and, in fact, seems to be getting 
weaker, For average furnace samples the top price is 10s. per 
ton, the bulk of the business done being between 9s. 6d. and 10s. 
As usual at this season of the year, the gas companies and Cor- 
poration gas departments are having heavy deliveries ; but with 
longer days this exceptional demand cannot be maintained. 

The iron market is almost lifeless, values steadily falling. At 
the time of writing West Coast hematites are 63s. to 64s. per ton ; 
East Coast, 58s, to 59s.; Lincolnshire forge, 44s.; Lincolnshire 
foundry, 45s. Derbyshire forge has also weakened, as well as 
foundry iron, but the precise figures are not attainable with any 
certainty. The figures quoted in Lincolnshire irons show a drop 
of 1s. per ton on former rates given here. 

There is no change to report in the steel trade, the principal 
call being for the special steels for fast-cutting machinery. In 
their steels Sheffield manufacturers promptly took the lead, and 
have maintained it ever since 

There is no sign of improvement in the heavy industries, unless 
we may accept in that sense the slender comfort afforded by the 
reply given to Mr. James F. Hope, M.P. for Brightside, in the 
House of Commons on the 12th inst., with regard to armour plates. 
It seems that tenders required under the new Admiralty pro- 
gramme have been asked for; but when these have been con- 
sidered they are not likely to be placed before the end of the 
Treasury financial year, which is March 31st. Meanwhile, the 
distress in the East End, where the heavy manufactures are 
carried on, continues as acute as ever, and the Lord Mayor of 
Sheffield has made a fresh appeal to the public on behalf of the 
unemployed. 

The Duke of Norfolk, on the morning of his wedding, 
February 15th, intimated an additional gift of £1000, as well as of 
a public park at Wincobank—close to the heavy works—extending 
to 48 acres. These gifts—wedding gifts as they are generally 
regarded—have given great satisfaction to the people of Sheffield. 

Although there is great scarcity of work in the military and 
marine material trades, and in the engineering establishments as 
well, there are some indications of betterment in the railway 
material department. The outlook, however, is still disappoint- 
ing. According to the chairman of the Great Central Railway 
Company, one feature of railway management in the future is to 
be the more —— use of wagons of greater carrying capacity. 
How this will affect the makers of wheels, axles, springs, buffers, 
and other accessories, is not quite clear. Possibly fewer of these 
may be required ; on the other hand, the larger wagons are to be 
constructed wholly of steel, and in this way compensation may be 
afforded. The steel wagons, it is pointed out, will be chiefly useful 
in conveying coal to the coast, as in this case bulk is not broken 
between the colliery sidings and the port from which the coal has 
to be shipped. 








The war between Russia and Japan is being watched in Sheffield 
with very keen interest, as was inevitable in the city where so 
much military material in armour, guns, projectiles, &c., is carried 
on. Much of the material in the Japanese navy has come from 
Shetfield, but the ships which have been damaged, so far as is 
known at the time of writing, have been mainly of foreign con- 
struction. The American shipbuilders predominate, but the 
French and Germans have also had to do with the Russian vessels 
sunk or damaged. There is no evidence as yet of the war affect- 
ing our Sheffield manufactures, but if it continues for any length 
of time some results in work are certain. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

THAT the iron and allied industries in this district are steadily im- 
proving cannot be questioned, there being several important facts 
which afford testimony to that, and there are good grounds for 
expecting that the better state of business will be continued. There 
has been a good deal of buying this week, not only of pig iron, but 
also of finished ironand steel, for traders, arriving at the conclusion 
apparently that the worst of the depression has been experienced, 
have come forward and given out more orders than since the early 
autumn, What is usually the slackest season of the year is now 
nearly over, and deliveries may be expected to increase substantially 
after the close of this month. Consumers have been buying pig iron 
this week, not only for prompt, but also for forward delivery, and 
— of Cleveland warrants have touched a higher figure than has 

»een known since November, 43s, having been paid, or 1s, 4d. per 
ton above the minimum of this year, 

A good deal of the improvement in the iron and steel industries 
has been brought about by the revival in shipbuilding, which is 
more pronounced in this district than perhaps in any other. The 
extra demand is largely for tramp steamers, and in this trade the 
builders of the North-East Coast _ eos secured numerous orders ;‘in 
fact, some yards could be kept fully employed till the latter part 
of the year on the contracts which they have now on the books. 
It is not surprising, therefore, to hear that builders have put up 
their prices for new tonnage; they are asking 5 per cent. more 
than at the commencement of the year. The engineering indus- 
tries have likewise been benefited by the improvement, and some 
of the firms have begun to run their machinery more fully than for 
several months. That the employers have decided not to insist 
upon reducing wages at the close of this month, but to postpone 
the discussion of the question for six months is evidently that 
things have changed for the better during the current month. 

Plate and angle manufacturers are sharing in the improvement 
which has appeared in shipbuilding, and they have since my last 
report added another half-crown to their quotations, making 5s. 
addition in about a fortnight, and further advances are looked for, 
as it is believed that a good deal has yet to be bought to satisfy 
requirements for vessels that have been ordered, though ship- 
builders have bought freely this month. Steel ship plates are now 
at £5 12s, 6d. per ton; iron ship plates at £6 7s. 6d.; steel ship 
angles at £5 2s, 6d.; and iron ship angles at £6, all less 24 per cent. 
f.o.t. In Scotland also the manufacturers are advancing their 
quotations, though the improvement on the Clyde is not so marked 
as it is in this district. Prices are now nearly up to those which 
ruled in the latter part of 1902, when several plate mills were shut 
down, because of the scarcity of orders and the difficulty of 
running them at a profit. Ifthe present revival is maintained it 
is probable that some of these mills will be re-started, as there is 
now a better chance of making a profit, seeing that materials are 
cheaper, 51s. being taken for mixed numbers East Coast hematite, 
where 56s, 6d. was the price towards the close of 1902, and fuel is 
cheaper, as, for instance, 13s. per ton is taken for coke where 
16s. 6d. was the price fifteen months ago. 

The only unsatisfactory feature at present is the poorness of the 
shipments. The exports of pig iron from the Cleveland district 
have this month only reached 38,130 tons, against 40,853 tons last 
month and 51,718 tons in February, 1903, all to 17th. The decline 
is accounted for partly by the bad weather at sea. That interfered 
considerably with the deliveries to Scotland, which is Cleveland’s 
best market. This month the quantity sent has been 30 per cent. 
less than it was in the corresponding month last year. There has 
been some difficulty also in getting steamers. Then there are now 
no deliveries to America, whereas in February last year nearly 
7000 tons were sent. To Japan, likewise, all deliveries are 
suspended on account of the war ; the average deliveries direct to 
Japan from this district amount to nearly 2500 tons per month of 
pig iron, and almost as much finished iron and steel, and there are 
also considerable quantities sent to London, Hamburg, &c., which 
are really intended for Japan. Thus the ironmasters of this 
district are direct sufferers from the war which is in progress in 
the Far East. 

The demand for Cleveland pig iron has increased this week, the 
steady rise in prices having brought consumers forward, and this 
has led to a further advance since the week began of 3d. per ton. 
No. 3 Cleveland G.M.B. could in the early part of the week be 
bought at 42s. 9d. per ton, but 43s. is now the general quotation, 
and it is readily realised, while some brands are not to be had 
under 43s. 6d. Makers now are so well off for orders that they do 
not follow the prices of warrants up and down ; indeed, it isa 
long time since they were so independent of the warrant market 
as they are at present. No. 4 Cleveland pig iron has been put up 
to 42s. 9d., and No. 4 forge to 42s. 6d., while mottled is at 41s. 9d., 
and white at 41s. 6d., and these latter are still relatively dearer 
than No. 3, though the difference is larger than it was. 

The hematite pig iron trade is more favourable to makers than 
it has been for several months, and the improvement is apparently 
shared in by the West Coast makers, where some of the idle blast 
furnaces are to be re-started. Mixed numbers of East Coast 
hematite pig iron are raised to 51s., and No. 4 has been put up to 
50s., while the tendency is towards further advances. Rubio ore 
is obtainable at 15s. per ton c.i.f. Tees, and thus is a little easier 
than it was last week. 

Some improvement in the demand for steel rails is to be 
reported, and producers are maintaining their prices, especially 
as there is improvement reported from other districts, and com- 
petition is not so keen. Here the mills are kept in full operation. 
The price generally quoted for heavy steel rails is £4 10s. per ton 
net at works, while steel railway sleepers are at £6, and cast iron 
chairs at £3 10s., both net at works. The order for steel tramway 
rails, &c., for the Bradford Corporation has been secured by Messrs. 
Bolckow, Vaughan and Co., Limited, Middlesbrough ; the price of 
the rails is £5 13s. 1ld. per ton; and of the steel fish-plates 
£7 3s. 11d. delivered. Messrs. Dorman, Long and Co., Limited, 
Middlesbrough, will supply the girders and other finished steel 
work required in connection with the Croydon electrical power 
station. 

The North-Eastern Railway Company is now running experi- 
mentally on the Tynemouth line the electric cars which are to be 
employed on the sections of the railway which have been electrified 
in the Newcastle district. It isexpected that a regular service will 
be started in about two months, and at present the cars are being 
run in order that the drivers, &c., may get accustomed to their 
work. The scale of wages which the company proposes to pay to 
these men does not meet with the approval of the members of the 
A.S.R.S. in the Tyneside district, and at a meeting of locomotive 
men of all grades held at Newcastle a few days ago, and among 
the resolutions passed there was the following :—‘‘ That this meet- 
ing emphatically protests against the scale of wages for men work- 
ing the electric trains over the Tynemouth branch of the North- 
Eastern railway system, as contained in the circular issued recently, 
it being a reduction in the value of our labour as compared with 
the present rate of wages for performing a similar class of work.” 
The meeting also protested against the motor men and conductors 





of the Newcastle, Gateshead, and other district tramways apply- 
ing for similar posts on the North-Eastern railway system. 
he directors of the Norta-Eastern Railway —~ have 
appointed as their secretary Mr. R. L. Wedgwood, who for the 
last two years has been district superintendent at Middlesbrough . 
Mr. C. N. Wilkinson, who has acted as secretary since 1872, retires 
on the ground of ill-health. Mr. Wedgwood isa uate of Cam- 
bridge University, where he took his degree with honours, after 
which, some six years ago, he entered the service of the North- 
Eastern Railway Company. : 
On Monday last Sir Lowthian Bell, Bart., F.R.S., was eighty- 
eight years old. He is one of the pioneers of the Cleveland iron 


trade. 

The coal trade is generally depressed, and all but the collieries 
that produce gas coals are badly employed ; indeed, it has become 
necessary at some of the pits to dismiss a considerable number of 
the men, while elsewhere the miners are irregularly employed. The 
situation is nothing like so satisfactory as it was in the early part 
of last year, when demand was good and prices were 2s, or more 
above the present rates ; indeed, most of last year's quotations for 
fuel were too dear for the iron and steel manufacturers. The sales 
of gas coal are fair, but competition keeps prices down, especially 
German competition, and cont tal con s, who have year 
after year bought in this district, are this year in a good many 
cases taking the cheapest German coal. The MalmoGas Company 
has ordered 13,000 tons of Durham gas coals—Pelan Main and 
Wearmouth—the former at 13s. per ton c.i.f., and the latter at 
14s. The Aarhaus Gasworks has ordered 15,000 tonsof Durham 
gas coals—Wearmouth and Londonderry—at 13s. 74d. c.i.f., 
leaving about 8s. 9d. per ton f.o.b. _ Of the 388,000 tons of locomo- 
tive coal for the Swedish State Railways, 206,500 tons will be 
supplied by Northumberland and Durham collieries. The price 
of best steam coal is 9s. per ton; seconds, 8s, 6d.;_and smalls, 
3s. 6d. f.o.b.; while best gas is at 8s. 6d.; smithy, 7s. 9d.; and 
coking, 8s. Coke is not so weak in price as last week, the re- 
starting of works on the West Coast having stiffened sellers 
somewhat, and 14s. 6d. f.o.b. has to be paid for foundry coke, 
and 13s. 3d. for medium qualities delivered at the Teesside 
furnaces. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a rather better feeling in the iron trade 
generally. An impression of a pretty widespread nature prevails 
that the war in the Far East is likely to produce a favourable effect 
on business. In some departments the inquiries are already more 
numerous, and prices have shown a hardening tendency. 

Business in the pig iron warrant market has been on a moderate 
scale, and confined practicaliy to Cleveland iron, which is sold at 
42s. 9d. cash, 42s. 11d. for delivery in twenty-five days, and 
42s, 104d. one month. A small quantity of Scotch iron has been 
sold at 50s. 6d. for one month, and the quotation cash is nominally 
50s. 3d., while Cumberland hematite is quoted 52s. 104d. per ton. 

The output of Scotch pig iron is well maintained. There are 
eighty-five furnaces in blast in Scotland, compared with eighty- 
six at this time last year. The demand has been fairiy steady, 
but it is thought probable that additions of some sorts of iron are 
being made to stock. There was no change in the course of the 
past week in the quantity of iron in Glasgow warrant stores. 

The prices of Scotch makers’ pig iron are fairly steady. G.M.B., 
No. 1, is quoted at Glasgow, 5ls., No. 3, 49s.; Wishaw, No. 1, 
51s. 6d.; No. 3, 59s.; Carnbroe, No. 1, 52s,; No. 3, 49s. 6d.; Clyde, 
No. 1, 58s.; No. 3, 51s. 6d.; Gartsherrie, No. 1, 58s. 6d.; No. 3, 
52s.; Summerlee, No. 1, 59s., No. 3, 52s. 6d.; Langloan, No. 1, 
70s. 6d.; No. 3, 56s.; Coltness, No. 1, 71s.; No. 3, 56s.; Glen- 
garnock, at Ardrossan, No, 1, 58s, 6d.; No. 3, 52s. ; Eglinton, 
at Ardrossan or Troon, No. 1, 52s.; No. 3, 49s. ; Dalmelli mn, 
at Ayr, No. 1, 51s. 6d.; No. 3, 48s. 6d.; Shotts, at Leith, No. 1, 
60s.; No. 3, 54s. 6d.; Carron, at Grangemouth, No. 1, 60s. 6d.; 
No. 3, 54s. 6d. per ton. 

There has been rather more inquiry for Scotch hematite pigs, 
which are quoted by merchants 55s. 6d. per ton for delivery at the 
West of Scotland steel works. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 4540 tons, compared with 7617 in the corresponding 
week of last year. There was despatched to South America 
75 tons; India, 80; Australia, 45; France, 30; Italy, 300; 
Germany, 25 ; Holland, 60; Belgium, 45; China and Japan, 190; 
other countries, 475; the coastwise shipments being 3215 tons, 
compared with 4436 in the corresponding week of last year. 

The arrivals of Cleveland iron at Grangemouth in the past week 
have been smaller than usual, amounting to only 7296 tons, com- 
pared with 12,920 in the corresponding week of last year, showing 
a decrease of 5624 tons for the week. There is a total decrease in 
these imports since the beginning of the year of 8874 tons. 

In the finished iron trade there is a somewhat more hopeful 
feeling, but so far business is not showing any marked improve- 
ment. The outlook, however, is not regarded as quite so 

loomy. 

Some of the branches of the foundry trade are showing a little 
more activity, but the trade as a whole is not in a satisfactory 
state. Makers of household castings are getting very slack, owing 
to the falling away in the building and export departments. 
Orders for marine castings are difficult to obtain. At the same 
time reports are current to the effect that fair shipbuilding con- 
tracts are in course of arrangement. The shipbuilding and marine 
engineering trades have been so dull as to cause a good deal of 
anxiety, and the least improvement is watched with keen interest. 

An effort has been made this week to establish some advance in 
the prices of steel. Makers and merchants have been quoting a 
rise of 2s. 6d. to 5s. per ton on the minimum price fixed some time 
ago. They:{quote for steel angles £5 2s. 6d., for ship plates 
£5 12s, 6d., and for boiler plates £6 5s., less the usual 5 per cent. 
discount. 

The position of the coal trade has been less satisfactory. The 
shipments have shown a considerable reduction, and it is feared 
that exports may be adversely affected by the war, at least for 
some time, A firm of Glasgow exporters communicated with the 
Foreign-office with reference to the export trade to the Baltic, 
inquiring whether coals sent to Russia might be considered 
contraband of war. The Foreign-office has replied, declining to 
give a deliverance on the subject, and advising that legal opinion 
should be taken. It is pointed out that although our Government 
might not prevent the exportation of coal to the territories of 
either belligerent, the traffic must of necessity be carried on at 
the risk of the traders. It will, therefore, be necessary to effect 
special insurances on the cargoes, if not also on the vessels, Mean- 
time the uncertainty that prevails on the subject has been hamper- 
ing the trade. The total coal shipments from Scoitish ports in 
the past week were 162,218 tons, compared with 187,512 tons in the 
preceding week, and 217,256 tons in the corresponding week of 
last year. There is practically no change in the prices of coal 
since the last report. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE cessation of the war demand and succession of heavy 
storms have told on steam coal, and while a good quality has been 
obtainable at 13s. 6d., the best kinds, Admiralty selection, have 
sold this week at 14s, It would not be surprising if slightly lower 

rices are current. With a torpid market, a continuance of 

weather, and a quantity of tonnage overdue, this is likely. 
Small steam, too, I note in many quarters, is becoming a drug, and 
prices low. I hear of sales at 6s., and best bunker at 7s. Mon- 
mouthshire coals in sympathy ruled low, from about 12s.; house 
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coal firm. Closing prices this week, Cardiff, are as follows :—Very 
best steam, I4s. to l4s. 6d.; good ordinarys, 13s, 3d. to 13s, 6d.; 
drys, 13s. 6d. to 13s. 9d.; best Monmouthshire, 12s, 3d. to 12s. 6d.; 
seconds, lls. 6d. to 11s. 9d.—Newport shipment. Best house coal, 
16s. 6d. to 17s.; best ordinarys, 12s. to 12s. 6d.; other sorts, from 
10s. 6d.; best steam, small, 7s. to 7s. 6d.; other sorts, from 5s. 6d. 
to 6s. and 6s. 6d.; No. 3 Rhondda, 14s. 6d. to 15s.; No. 2, lls. to 
lls. 3d.; patent fuel, 14s. 6d. to 15s.; coke, 17s. to 22s.; pitwood, 
lés. ¢ 
At Swansea—as, indeed, at all ports—the stormy weather is 
telling severely upon the coal trade, but prices are not much 
affected. Swansea quotes steam from 14s., house from lds., and 
best anthracite 17s. to 20s.; cobbles, 18s.; nuts, 16s. 6d. to 19s.; 
culm from 6s. Rather a slump is taking place in anthracite, and 
some collieries are working only at half-time. The same cause, 
the weather, reduced Swansea imports last week 50 per cent. 
The coal export was only 32,766 tons ; patent fuel slightly better 
—11,630 tons. 
Swansea collieries are not flourishing in some districts. Clydach 
remains, as regards the chief colliery, in a depressed state. 
At Hirwain the stagnation continues. The management will 
not admit interference of Federation agents. 
In the Landore district the coke yield has fallen off, and work 
is slack. 
At Llanelly the coal trade is dull, but there is a prospect of 
development at Castle Collieries, and with the spring progress a 
syndicate movement in anthracite is likely. 
One of the subjects of interest discussed on Change this week 
was concerning the placing of the Swedish railway contract. The 
contractors are Messrs. Morgan, Wakley and CUo., and Messrs, 
Evans and Reid. The former have selected the following :— 
Nixon’s Navigation, Penrikyber, National, Merthyr, Lockets 
Merthyr, and Ferndale coals to Stockholm ; 8000 tons, 15s. 54d. 
Messrs. Evans have decided upon the same coals to Sundswall ; 
1500 tons, 19s. 5d. In addition, the former contractors chose 
750 tons anthracite of the Emlyn, Great Mountain, Pontyberew, 
and Vivians, the coals to be nuts at 25s. 2d., and a cargo of 
300 tons to Gothenburg at 24s. 8d, 
The Welsh colliers have made a presentation of silver plate to 
Sir David Dale in return for his services. ‘‘ Mabon,” who is now 
on his way to Mentone to recruit, took part. The position of 
independent chairman has, I hear, been declined by rd 
Goschen. Lord Peel’s experience is thought to have been unsatis- 
factory. 
A cargo of steel and wire came to Newport this week from 
Rotterdam, accompanied with an apparatus for coiling steel 
wire. 
On ’Change, Swansea, business was reported to be of a hand-to- 
mouth character, pig iron varies up and down, leaving off ata 
slight improvement ; Glasgow warrants, 50s. 6d.; Middlesbrough, 
49s, 10d. cash. Tin-plate bars are firm, and local works are 
benefited by the delay in arrival of American and German manu- 
factures. Prices are unchanged, steel rails leaving off at £4 10s. to 
#4 15s., heavy and light, the usual difference of £1 more per ton ; 
steel sheets are at £7 10s. to £7 15s.; iron sheets, from £8 to £8 5s.; 
Bessemer tin-plate bars, £4 5s.; Siemens, £47s. 6d. In tin-plates 
a good deal of business is being done. Last week there was a 
fair employment all round, the exception being such as at the 
Duffryn, where repairs were in progress. In all 53,504 boxes of 
plates came from works, and as nearly 64,000 boxes came from 
works, stocks are down to a little over 13,000 boxes. Prices: 
Bessemer, 11s. 6d. to 11s. 9d.; Siemens, Ils. 9d. to 12s.; slightly 
less later. The leading iron and steel works are moderately busy, 
and rails have been despatched on Great Western account, and 
2200 tons rails, &c., to Pernambuco from Newport. Periodical 
consignments of steel billets, &c., are also being made from New- 
port to Lydney. 
I am glad to see that there ar2 some signs of revival at Blaenavon. 
A sore deal of coke and patent fuel is going to Vera Cruz from 
Cardiff. 
On Tuesday there was an important meeting of the tin-plate 
representatives held at Swansea to consider the award of Sir K. 
Digby in the arbitration of tin-plate manufacturers, and after a 
lengthy discussion it was decided to apply to Sir K. Digby for 
further light upon a few obscure points. This may cause a little 
delay, but now that the award has been made, and the workmen 
are working underit, this will cause no difference at the works. 
The reduction of Ebbw Vale capital was sanctioned this week in 
the Chancery division. Incorporated in 1868 with a capital of 
£2,383,200, this was reduced in 1877 to £1,712,920, divided into 
74,475 shares of £23 each. This the petition stated was the present 
capital. Resolutions had been passed and confirmed to reduce 
this to £968,175, divided into 74,475 shares of £13 each, by 
cancelling paid-up capital which had been lost, or was not repre- 
sented by available assets to the extent of £10 a share, aggregat- 
ing the sum of £744,750. The loss was accounted for—first, by 
the abandonment of works, mines, and collieries, upon which the 
capital had been expended, but which had proved unremunera- 
tive; secondly, by the gradual decrease in the value of the 
minerals resulting from working, and the reduction of unexpired 
terms by wear and tear, and the deterioration of the building, not 
sufficiently provided for by the sums from time to time not written 
off. It was added—and this fact is of importance—that the 
reductions intended to be effected did not involve either 
diminution of any liabilities in respect of unpaid capital, or the 
payment of any shareholders of any paid-up capital. The mort- 
page debentures and trade creditors would stand as they were 
ofore. 
At the Great Western meeting last week the directors announced 
a dividend of 7 percent. In the course of the meeting it was 
stated that it was expected 60 trucks would be taken from Severn 
Tunnel to London, ee gondivete being excellent. The motor car 
service in the Stroud valley had proved very satisfactory. It was 
intended to form the anthracite line forthwith between Clarkeston- 
road and Letterston. This would form a portion of the new 
route to Ireland. The directors proposed to make a line between 
the company’s Llanelly line and Swansea and Neath. It will very 
likely involve an outlay over £700,000. The chief object would be 
to develop and accommodate a large anthracite coalfield north of 
Swansea, 


Ebbw Vale Water Works and Sanitary Bill has now been passed. 








NOTES FROM GERMANY. 


(From our own Correspondent.) 

THE quiet tone of former weeks continues in the iron industry 
of Silesia ; generally speaking, a fairly regular business was, how- 
ever, done in most branches, though very few large orders have 
been available. Pig iron is firm, and here and there prices have 
even been inclined to move in an upward direction. In scrap iron 
only the most urgent requirements are being covered. Tolerably 
good accounts are being received concerning the employment of 
the rolling mills, and in the girder department a regular trade 
was likewise done, although purchases are still rather small at 
present, A slightly rising demand was noticeable for sheets, but 
uotations continue very low, and in heavy plates extremely little 
is bought. Nearly all the machine and construction shops com- 
plain of being very hard up for work; competition among the 
different shops is very keen, and prices accordingly remain 
depressed. 

In Rheinland-Westphalia the condition all round in the iron 
and steel trade continues depressed. The uncertainty as regards 
syndicates vld and new is having a decidedly unfavourable 
influence on the iron market. Export remains limited, in spite of 
the concessions in prices that are being made so willingly. The 
trade in pig iron, as well as in semi-finished steel, is quiet. There 
is next to no business done in blooms. Scrap iron shows some 


material, and in the sheet department. a fairly brisk employment 
is reported. At a general meeting of the German sheet mills, 
which took place on the 10th inst., the dissolving of the Convention 
was declined by the majority of mill owners. Heavy plates are as 
neglected as before, and there appears to be very little hope for im- 
provement in the immediate future for that article. Now and then 
a better inquiry is reported to be coming in, but then, again, a falling 
off in demand is noticed, and prices are extremely weak, and so 
low that they cannot possibly move further downwards. Regarding 
the much-talked of steel convention, nothing definite has been 
arranged as yet; the meeting that was held on the 5th inst. has 
been unsatisfactory so far, some works being still disinclined to 
join, and so further negotiations will have to be carried on before 
anything like a final resolution can be arrived at. 
In coal a somewhat less active trade was done last week on the 
Silesian market. Especially in house coal a decrease in demand 
was felt, deliveries to Austria-Hungary having been much lower 
than previously, as the weather has become much warmer of late. 
The Upper Silesian Coal Convention has recently been prolonged 
for further three years. Alterations in price have not taken 
place. All sorts of coke remain well inquired for. 
Though for house coal a falling off in demand was perce 
Rheinland-Westphalia, there is still a pretty firm trade Teles in 
engine fuel, and gas coal was in very strong request. Coal for 
coke making is scarce ; coke sells briskly, and at tirm quotations, 
In a few instances Austro-Hungarian ironmasters have been 
doing a somewhat more lively trade this week. The business in 
pig iron, for instance, has shown more animation than previously. 
Bars are in quiet demand, and soare girders. The position of the 
plate and sheet trade is very dull and neglected as before. 
Demand is insufficient and irregular on the coal and coke market 
in Austria-Hungary. Also in the Bohemian brown less coal trade 
is done than in the beginning of the year, and stocks are becoming 
rather heavy. During January of the present year shipments of 
Bohemian brown coal on the Saxon railways were 316,221 t., or 
51 t. more than in January last year. Deliveries in German brown 
coal on Saxon railways during the same period were 12,196 t. 
higher than in 1903. 
In France the tendency of the iron market is quiet, on the 
whole, the improvement in demand that can be noticed here and 
there being of a passing nature. From the Haute-Marne pretty 
good accounts continue to come in with regard to employment and 
demand. 
The recent cheap offers made by French coalowners to Belgium 
have had anything but a favourable influence on the French coal 
market, as inland consumers are now counting on a reduction in 
prices, House coal meets with tolerably good request, while 
inquiries for engine fuel are but limited, 
he depression on the Belgian iron market continues, dealer: 
showing much reserve. Exports in iron and steel are unsatis- 
factory. In raw iron only the most urgent demand is being 
covered, Malleable iron is readily bought and consumed. The 
Belgian rolling mills, like those in Rheinland-Westphalia, justly 
complain of the high prices they have to pay for the raw 
material, 
The coal market in Belgium has slightly gained in strength now 
that the reduction in prices, to which foreign competition forced 
the pits to agree, has to all appearance removed the difficulties 
existing between coalowners and consumers. 


tible in 








AMERICAN NOTES. 


(From our own Correspondent.) 

New York, February 10th. 
AN interesting feature in the American copper situation is the 
evidences of increasing productive capacity. The third largest 
copper producer in the United States is in the market for two 
million dollars to increase its production. The mine is situated at 
Cananea, Mexico, and its production is now five million pounds 
per month. It is proposed to increase the output largely. 
Copper prices fell } cent during the week under heavy pressure 
to sell. Free offerings were first thrown on the foreign market. 
During the first week of February copper exports amounted to 
1780 tons, making the total since the beginning of the year 
30,588 tons. The estimates for February exports are 20,000 tons, 
but this depends upon whether freight room for that amount can 
be secured. 
During the past week receipts of tin aggregated 1075 tons. There 
are now 3110 tons afloat, 915 tons of which are due during the 
coming six days. Of this amount 300 tons are coming direct from 
Singapore. 
There are some indications among the steel makers that they 
are preparing for trouble with the workmen. It is known that in 
a number of steel mills considerable quantities of marketable 
material are being manufactured and stacked in the warehouses. 
The inference is drawn that this policy is being followed out in 
order to have an abundance of necessary material in case of a lock- 
out. The wages of iron and steel workers have been advanced, and 
some of the managing interests, particularly among the banking 
representatives, among the big corporations, are in favour of 
breaking the scale, and thereby establishing a lower level of wages. 
The iron and steel managers themselves, who know how to 
make iron and steel, and who are in close touch with their work- 
men, are not in favour of any such policy. They know what con- 
tests mean, and they are anxious to maintain the cordial relations 
which have been built up after many years of mutual encounters 
around the council board. 
There is a disposition among the stockholders of the great steel 
corporations to push out the purely financial members of the 
board, and to introduce steel makers who know more about making 
steel and how to get business and how to handle men. It is 
thought advisable to have at the head men who know the differ- 
ence between a blast furnace and a haystack. 
During the past few days moderate orders have been placed by 
pipeworks, rolling mills, and foundries. In a good many cases the 
orders have been placed for delivery during the second quarter of 
the year. The restriction in pig iron production, which has been 
maintained for a long time, has enabled a good many Eastern 
blast furnaces to secure business, and many of them have now 
orders which will take the output for about a month. Competition 
of Southern iron is still active, and is checking that upward ten- 
dency in prices which would manifest itself as a result of the 
restricted output for months past. The Southern pig iron makers 
continue to play the Indian and make trouble. A firmer feeling 
is manifested in Bessemer, and it is delivered at Pittsburg this 
week at 13-50 dols. Eastern furnaces are selling at 13-50 dols. for 
basic and 14 dols. for No. 2X. The big buyers of bar iron are still 
in the background, and the bar mills are on half-rations. Railroad 
companies who have old rails to sell are holding them at prices 
which scare off buyers. Coke is selling freely in small lots, but 
the large buyers, who purchase in thousand-ton lots and more, are 
doing nsthing. In tin-plate there is a reported movement among 
the independent producers to form an association for united action 
against the stronger tin-plate interests. Official prices continue at 
3-45 dols, for 14 by 20. 
The Government has giyen notice to the banks that have about 
140 million dollars of its money that it it will want about 60 million 
dollars to pay off a few little accounts, of which the Panama Canal 
deal is the largest. The railroad companies are also heavy 
borrowers, largely on notes, running from six months to two years, 
The financial situation is favourable, and a great deal of money 
will, no doubt, disappear in railroad improvement channels. 
The returns from 142 railway companies representing 172,788 
miles for 1903 show an aggregate grossearnings of 1,755,678, 836dols., 
an increase over the preceding year of 182,099,849 dols, Allowing 
for the roads not represented in this total, it would be safe to 
assume that the 209,000 miles of railroad mileage earned last year 


average yield was that of strawberries. 
an account of the observations which he had made t 
kites at Crinan, off the West Coast of Scotland, during last 
summer. : 
the auspices of a Joint Committee of the Royal Meteorological 
Society and of the British Association, the Governm nt Grant 
Committee of the Royal Society providing funds for the hire of a 
vessel for the purpose. 
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dise and miscellaneous freights continued large throughout the 


year, There was a marked gain in agricultural tonnage. Those 
returns are quite favourable when it is remembered that higher 


rates were forced upon the roads by the enhanced cost of fyg| 
material, supplies, and higher rates of wages. It is doubtful 
whether the present wages rates on railroads and on the industries 
can be successfully maintained. The labour organisations are not 
showing the same spirit of antagonism and rebellion as they showed 
a year ago, 








TRADE AND BUSINESS ANNOUNCEMENTS, 


THE Cable Makers’ Association has received a new adherent in 
the Anchor Cable Company, Limited, which has just become 
member, 

WE are informed by Isles Limited that Mr. H. Grunwell has 
joined the firm, and is becoming a director of the company ang 
undertaking the duties of engineer and manager. ‘ 

HoLDsWoRTH AND Sons, Croft Boiler Works, Bradford, inform 

us that they have appointed Messrs, Frank Jordan and Co, ag 
their sole representatives in London and the South-eastery 
district. 
JAMES HowortH AND Co.,, ventilating, heating, and general 
engineers, inform us that they have secured the services of Mr, 
F, M. Prockter, A.M.I. Mech. E., who will in future act as their 
general manager. 

Messrs, CoMBE Barsour, Limited, of Belfast, have appointed 
Messrs, Doddrell Bros., 11, Bothwell-street, Glasgow, their agents 
in Scotland for the sale of Corliss steam engines, condenser plant, 
and mill gearing. 

THE Lancashire Dynamo and Motor Company, Limited, informs 
us that its offices have been removed from Albert-chambers, 49, 
Queen Victoria-street, E.C., to Victoria Mansions, 28, Victoria. 
street, Westminster, 

Mr. Epwarp HAyes, engineer, steam tug and launch builder, 
of Watling Works, Stony Stratford, advises us that he has removed 
his London address from 12, Great St. Helens, E.C., to Palace. 
chambers, 9, Bridge-street, Westminster, 5.W. 

Mr. H. ENTWIstLe informs us that his business has been 
removed to Woodall’s-buildings, 42, Deansgate, Manchester, and 
that he has taken into partnership Mr. W. H. Thorpe. 
in future will be carried on as Entwistle, Thorpe, and Co, 
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Mr, Joun FritH.—The death is announced as having taken 
place on the 17th inst., in his sixty-sixth year, of Mr. John Frith, 
who was for nearly thirty years financial secretary Yorkshire Miners’ 
Association, He was one of the defendants in the Denaby Main 
action, and was an active workerin the Miners’ Federation. He took 
part during his career in many notable Yorkshire strikes. Mr 
Frith worked as a trammer when nine years old, and had many 
perilous escapes, Latterly he had been in failing health, and had, 
asa fact, been bed-ridden for several years. He was well known 
throughout the mining world, and universally respected. 

THe INSTITUTION OF MECHANICAL ENGINEERS—GRADU ATES’ 
ASSOCIATION.—The special lecture of the Graduates’ Association 
was held in the Institution large hall on Monday evening, February 
8th, Mr. E. B, Ellington, vice-president, in the chair, when Mr, 
William H. Merrett, A.R.S.M., read a most interesting paper on 
‘* The Work of the Alloys Research Committee.” The lecturer, at 
the commencement of his paper, gave a clear description of the 
apparatus used in the measurement and recording of high tempera- 
tures, while the process of micro-photography and the preparation 
of the specimen were fuliy described. The six reports of the 
Alloys Research Committee were then dealt with in order, and 
their principal results summarised. A large number of lantern 
slides were shown on the screen, which strikingly demonstrated 
the structural alterations taking place in the specimen when sub- 
jected to varying changes of temperature and composition. At the 
conclusion of the paper a most hearty vote of thanks was accorded 
to Mr. Merrett for his valuable and interesting paper. 


THE BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS.— 
On Monday last a party of members of the above Association paid 
a visit of inspection to the Corporation of Aston electric power 
station. The party were received by the Mayor (Mr, Smith) and 
Mr. A. E. Godrich, chairman of the Electric Power Committee, 
and shown round the station.. The buildings occupy a frontage of 
130ft., with a depth of 100ft., with a huge chimney stack, com- 
municating with the boilers, 170ft. high. The engine-room is 
about 80ft. long, with a width of 45ft. It is fitted with a tem- 
porary iron end on wheels, so as to allow of quick extension to take 
further engines as the requirements may demand. The Council 
have a plentiful supply of water, having an artesian well to a 
depth of 300ft., and by electrically-driven pumps the water is 
raised to a storage tank capable of holding 20,000 gallons on the 
roof of the building. Before — used in the boilers the water is 
poe through a purifying and softening process, and then, 
eing partially heated in an economiser by the waste gases from 
the furnaces, it is fed in the boilers by electric pumps, The 
capacity of the station is 1200 kilowatts. The engines run ata 
speed of 180 revolutions per minute, and to counterbalance the 
constant fluctuations of the tram load they are fitted with heavy 
fly-wheels, Thesteam is generated by means of six tubular boilers, 
capable of evaporating 4000 gallons per hour, which are fed by 
mechanical stokers. The annual dinner of the Association was 
held at the Grand Hotel on Saturday evening, under the presi- 
dency of Mr, Mark Robinson, 

Roya METEOROLOGICAL SociETY.—The monthly meeting of this 
Society was held on Wednesday evening, the 1/th inst., at the 
Institution of Civil Engineers, Great George-street, Westminster, 

Captain D. Wilson-Barker, president, in the chair. Mr. Mawley 
presented his ‘“‘ Report on the Phenological Observations for 
1903.” He showed that owing to the mildness of the winter and 
early spring, wild plants flowered in advance of their average 
dates until about May, after which time only backward dates were 
recorded. In no previous year since the present series of reports 
were first instituted in 1891 have such spring migrants as the 

swallow, cuckoo, and nightingale been so late in reaching our 

shores, The yield of wheat, barley, potatoes, turnips, and swedes 

was somewhat under average, but all the other farm crops yielded 

well, especially those of hay and beans, which were unusually 

abundant, On account of the wet and protracted harvest, most 

of the grain of the cereals was more or less discoloured, while 

potatoes were almost everywhere much diseased, Throughout 

the country this was one of the most disastrous years for fruit 

ever known. In fact, the only crop which gave anything like an 

Mr. W. H. Dines gave 

PM means of 


These observations were carried out by Mr. Dines under 


The author, after describing various 
mprovements which he had effected in the kites, stated that the 


weather last summer was most unfavourable for kite-flying, as not 
only was there heavy rainfall, but gales were of frequent occur- 
rence, 
the kite was at an altitude of about 4500ft., but fortunately it 
was got down without any mishap. , 
tions show that in August last the mean temperature gradient for 
the first 5000ft. was 3-2deg. per 1000ft. 
same as that obtained during the preceding summer, although the 


On one occasion a thunderstorm came on suddenly when 
The results of the observa- 


This is substantially the 








firmness, A healthy trade is done in rails, and also in structural 


approximately 200 million dollars, The shipments of merchan- 


conditions of weather were very different, 
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THE PATENT JOURNAL. 


Condensed from “ The Mlustrated Oficial Journal 
of Patents.” 


‘Application for Letters Patent. 





g@ When inventions have been ‘‘ communicated " the 
name and address of the communicating party are 
printed in italics. 


8rd February, 1904. 


9621. ConstTRUCTING VALVE Seatinc, E. Boydell, 
London. 
2, Rack for SaucePan Lips, J, 
Cheshire. 
2623. Stayinc Borers, ). Crowther and Glover's 
Water-tube Boiler Company, Limited, Leeds. 
fasuers for Boiep Poratogs, A. Redfern, 
9625. FEEDING Apparatus for RoLLeR MILs, G. 
*"Briddon and R. J. Fowler, Manchester. 
ANEE " CoLp Curg, D. W. Morgans, Leyton- 


8S. Smith, Sale, 





2620. ‘‘ JAPANEE 
stone, Essex. 

. Puonocrapus, E. H. Jones, Miliord Haven. 

28, Improvep Water Joint Hivce, J. Ridley, 
a~ndon. 

sas ). Excentric Bower, W. C. Blackett and C. W. 

“Howden, Newcastle-on-Tyne. 

9430. Vices, W. H. Perkins, Manchester. 

231, AvToMATIC StTokEeRrs, J. Hodgkinson, 

chester. 

\32, PRESSURE 

~(Seluigter and 








Man- 





Gauces, Schiiffer and Budenberg, 
Budenterg, G. mb. IL, 

Germany.) 

2633. Bronztnc Macuines, M. Smith, Manchester. 

234. Hanp Irons, R. Marston, Liverpool. 

Merat Kas, W. A. Read, Liverpool. 

35. Brakes for HicH-speep Veniccgs, D. D, Macpher- 

son, Liverpuol. 

2637. PHonoGRAPHS and Grapnopnongs, W. J. Jones, 

London. 

38. Rackinc Taps, J. 

2439. IMPROVED MATTR 
Glasgow. 

240. STEAM-CONDENSING Apparatus, Cole, Marchent, 
and Morley, Limited, H. W. Morley, and D. H. 
Illingworth, Halifax. 

2041. NAIL-MAKING MacuIng, A. Charles and C. E. Pye, 
Birmingham. 
2542. WHEELS of 

Manchester. 





y 
2 
9 


A. Muirhead, Leeds, 
$ for INVALIDs, A. R. Dugan, 





Moron VEHICLEs, E. 


9343. ORNAMENTAL Espns of Bepstgaps, W. Thompson, | 


Birmingham. 

2544. CLurcn Courtine, Veritys, Limited, and G. O. 
Donovan, Birmingham. 

2645. HANpDLSs of Hockey Sticks, J. Turner, Birming- 
ham. - 

2)46. Removine Tareaps from Woven Fasrics, J. F. 
Cleaver, Manchester. 

2617. Dressing YARNS, R. White, C. K. 
F. H. Gosling, Manchester. 

2648. Coar Drirrs, G. M. Newhall, Manchester. 





Sager, and 


249. Macuine for Mou.ptne Stoner, C. H. Hutchings, | 


Birmingham. 

2450. SAILING YACHTS Or VESSELS, C. H. 
Glasgow. 

2651. GAS-COOKING ATTACHMENT for KiTcHENERS, F. 
Morton, London. 

2052. Cinper Guarps for Grates, J. W. Spencer and 
K. Proctor, Burnley, 

2453. Drain Gratines, C. Smith, Sons, and Co., 
Limited,and J. F. Moore, Birmingham. 

2554. INcaNpEScENT Gas Burner, W. 
chester. 

2655, Makine ALUMINIUM Compounps, L. R. Keogh and 
B. Broughton, Ontario, Canada. 


L'E. Ewen, 


Hall, Man- 


2656. Metnop of BorLinc Liqutps, T. Krauss, 
London, 
2057. Evecrric Hair-prRyING Comps, P. Kornwebel, 
London. 


2658. “ScrEEN " Book Cask or SHEtvEs, N. G. Bacon, | 2 


London, 


2659. SpRinc ATTACHMENT for Ear Trumpets, C. Kahn, | 


London. 

2660. Mera TIEs, 
London. 

2661. TREATING CompLEX Ores, J. 
London. 

2062. Support for Moror 
Hanover, Germany. 


G. Summers and E. R. Brighten, 
B. de Alzugaray, 


Cycies, H. Bahrenscher, 


2603, Utitisinc DisTiLLERY W ASTE, P. Schidrowitz and | : 


Kaye, London. 

2004. Woven TuBuLaR ArticLes, R. B. Caldicott and 
H. Jackson, Coventry. 

Supstitvte for 

London. 

IMPROVED AIR 

London. 

TELEScopEs, J. 
London. 

20668. TrLescopres, J. 
London. 

2669. Sprepy Fire Exit, M. J. and J. J. Sexton, 
London. 

2670, Rorary 








ASPHALT, G. H. Ramford, 


265 


RarerieR, R. Sondermann, 


Qu, 


Stuart and J. W. Hasselkus, 


2667. 


Stuart and G. Jochumsen, 


Arr Compressor, J. de L. Watson, 

. Borties, E. C. Peacock, H. Barth, and C. J. Sykes, 

ndon, 

PERAMBULATORS and Ma1.-carts, A. C. Barratt, 

London. 

NON-REFILLABLE Bott.es, 8. J. Daykin, London, 

: Generators, C. Talbot, Limited.—(4. Clement, 

vance.) 

2675. Drivinc Mecnantsm, L, Tolch, London. 

2676, CoupLinas, O. Schaefer.—(H. Bas‘iaus and 0, 
Wehrmann, Geritany.) 

2077. Covers of Wacons, H. Hartley and V. Canova, 
London. 

2678. Sprine Gare, J. W. Barry, E. Wilmott, and F. H. 

Simpson, London, 

2679, Hor and CoLp-watrer Tap, H. J. 
Birmingham. 

2080. FELtep Goons, J. 
United States.) 

2681. FrLtep Goons, J. 
United States. 

2582. FELTED Goops, J. 
United State 8.) 

2683. Frutep Goons, J. 
United States.) 

2684. FEeLrep Goops, J. 
United States.) 

2685, Harm-cLotu Goons, J. Y. Johnson.—(@, Goldman, 
United States.) 

2686, Automatic Casa TILTER, F, Archard, London. 

“087, PRopuciNG MIxTuRE of Arrand Vapour, P. P. A. 
Masson, London. 

2688, HyDROCARBON Enarnes, D. Roberts and C. James, 
London, 

2089, Skirt SuspenDER, A. Clayton, London. 

2690, REVERSING Gears of VEHICLES, A. G. Ionides and 
C. Manuel, London. 

26.1. TABLE Game, J. Hunthach, London. 

2092, Sper GEARING for VELOCIPEDES, A. Reilly, 
London. _ 

2693. Puorocrapny, J. Hewitt and E. 
London, 

2094, Carsuretrers, 1. Bollée, London. 

2695. Corrina Our WoopEN ARTICLES, A. Schneegass, 
London. . 

2696, Utinistnc Liguip HypRocARBONS as Fue, W. 

P. Thompson.—{A. (. Rush, United States.) 

97, ANTI-CORROSIVE Compositions, G. B. Railton, 

Liverpool. 

2698, Cans, J. Schofield, Liverpool. 

Vannes, A. Alderson and J. Sayer, Liver- 

O01, 

2700, Taps, J. Buhl, Liverpool. 

2701. Locomotive, F. Kirchbach, Liverpool. 

2702. ELEVATING GRANULAR MATERIALS, W. Hartmann, 
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2703. Hanp Guarp for Curtinc Breap, F. J. Chell, 
Liverpool. 
2704. WINDING 
London, 

2705. Beiis, W. Schultz, London. 

| 2706. Devices for Centra. Heatino, F. 0. Richter, 
London. 

2707.  ELEecrrostaric 
London. 

2708. CARBURETTERS for ExPLOSION Motors, F. Karmeli, 
London. 

2709. Connection of Pumps for ConpENsERS, O. Sorge, 
London. 

2710. INJECTION-CONDENSER, 0. Sorge, London. 


MEcHANISM for Watcnes, C. Rosat, 





Wartrmeters, E. Wilson, 


2711. INTERNAL ComBusTiOn ENornes, L. M. le Page, 
London. 

2712. WATERPROOF WEARING APPAREL, R. Lenel, 
London. 


2713. ConsTRUCTING TRAVELLING RESTAURANT, 8. D. 8S. 
Ross, London. 

2714. Door or Wixpow E. W. Beech, 
London. 

2715. Evecrric Arc Lamps, The British Thomson- 
Houston Company, Limited, and E. J. Murphy, 


FASTENERS, 


London. 

2716, Securinc Sanirary ToweEts, F. H. Sterling, 
London. 

2717. CLurca for Drawise Casues, A. L. Smallpage, 
London. 

2718. Exastic Tires for VenicLes, A. H. Hayles, 
London. 

2719. ApsustiInG Moror CycLe Betts, F. W. Gunton, 
London. 

2720. Sprinc Frames for Motor Cycvies, F. W. Gunton, 
London. 

2721. DELIVERING QuaNTitTIEs of Liquips, G. C. Cooper, 
London. 


Hrvaeg, P. C. Lawless, London. 

2 SHUTTING Orr THEATRE Staces from the 
Aupitornia, D. 4. Schréppel and A. C. Faber, 
London. 

2724. Encines, H. H. 
States.) 

2 STARTING Morors, C. 
Clement, Franee.) 


? 
2 





Lake.—(J. W. Tugard, United 


Talbot, Limited.—(A. 











2726. Firinc Fernaces, J. and A. Niclausse, 
London. 

2727. Hat Fasteners, J. A. Furnessand C. T. Schofield, 
London. 

2728. Manuractcure of Capsutes, R. and A. Paul, 
sondon. 

2729. RaiLway SiaNaturna Apparatus, E. C. Carter, 

_London, 


2730. Mixinc Apparatus, X. M, Roux and B. W. Gonin, 
| sndon. 
| 2731. Veunicie Frames, W. C. Bramwell.{C. C. Bram- 
| well, United States.) 
| 2732. Bort R. G. Nash, London. 
2733. CaLL System of TELEPHONIC INSTALLATIONS, B. 
Gati, London. 
2734. ErrectTinec 
London. 
2735. MANUFACTURE Of MininG ExpLosives, T. G. 
| Tulloch, London. 
| 2736. MANUFACTURE Of PROPELLENT ExpLosives, T. G. 
ulloch, London. 
7. PREVENTING the TRANSMISSION of CoNcUSSIONS 
in the Bopres of VeHIcLEs, C, Stefan and E, Aub, 
| London. 








McutipLe TeLecRapHy, B. Gati, 







2738. Dvesturrs, O. Imray.—(The Basle Chemical 
| Works, Switzerland.) 
4th February, 1904. 

2739. Copper Am™oniaTe, A. H. B. des Minieres, 
London. 

2740. DispLayinc ApverTiIstInc Devices, G. Hallada, 
London. 

2741. Propuction of an OpricaL ILLusion, W. Rében, 
London. 

2742. Fastener for Motor Cycie Betts, J. R. 


rz) 








phens, Birmingham. 

3. Dynamometers, W. G. Walker, London. 

44. MANIPULATION of DupLicaTe Books, A. Gilbert, 

Kidderminster. 

2745. A Revo.vine Metat Tip, A, T. Parker, London. 

2746. Exuavst-Box for INTERNAL COMBUSTION ENGINES, 
A. L. Oram, Birminghatn. 

2747. ALcoHoL DisTILLinc Apparatus, C. Tuckfie!d 
and W. G. de F. Garland, East Molesey, 

2748. CoaL-DRILLING Macuine, G. Shenton and J. 
Wallbank, Chase Terrace, near Walsall. 

749, PELVIMETER, 8S. D. Jacobson, London. 

50. SupPoRTING OVERHEAD ELEcTRICAL WIRgs, F. J. 

and W. J. Smith, London. 

51. ELecrriciry Merers, L. J. Aron, Birmingham. 

2752, CONTROLLING ELEcTRO-moTORS, F. H. Royce and 
E. A. Claremont, Manchester. 

2753. Batt Bearines for PERAMBULATOR WHEELS, A. 
Roberts, London. 

2754. Motors for Roap Venicies, C. G. 
London. 

2755. Fire-escapes, J. Stafford and A. B. 

mdon. 

2756. Firoatinc Lirg-LinE for Docks, C. 

cardiff. 

. Evecrric Batreries, R. and D. R. Kennedy, 

Leeds. 

2758. FINISHING TexTILE Goons, J. Htibner and W. J. 
Pope, Manchester. 

2759. DECORATING 
Staffordshire. 

2760. TeETHING Rivas, F. Parkinson, Leicester. 

2761. Loom SHUTTLE-CHANGING MECHANISM, J. Cow- 
burn, Manchester. 

2762. Apparatus for the ConpDENSATION of Gasks, J. 
Grossmann, Manchester. 

2763. BuTTONHOLE CuTriING and StrtcHInc MACHINEs, 
W. Fairweather.—(7he Singer Manufacturing Com- 
pany, United States.) 

2764. Supplyinc Arr to Gas Buryers, E. Gruby, 
Stockton-on-Tees 

2765. SHOULDER-SHAPING Gas Iron for Coats, H. A. 
Slade, Colchester. 

2766. Frrrines for Etectric Lieut, G. Irving, Notting- 
ham. 

2767. Evecrricat Swircues, C. W. D. Bourne, Roch- 
dale. 

2768. Settinc of Tramway Rats, S. Shepherd, jun., 
Sheffield. 

2769. Unscrewinec Botte Stoppers, J. Crossley and 
J. Ackroyd, Bradford. 

2770. DRaAwING-oOFF RoLLERS of ComMBING MACHINES, 
F. Lightowler, Bradford, 

2771. Fire Extincuisners, J. Fiddes and J. F. Watt, 
London. 

2772. Fire Extinoavisuers, J. Fiddes and J. F. Watt, 
London, 

2773. Lirt Vatves, J. Berry, Keighley, Yorkshire. 

4. INTERNAL EXPLosIon Enotes, T. Tetlow, Man- 

hester. 

2775. Heet Paps for Boots, W. H. Burtonshaw and 
F. R. Pedder, Bradford. 

2776. Fixinc HanDLes to BrusHes, R. Brocklebank, 
Liverpool. 

2777. MECHANICAL StToKers, J. Vicars, sen., T. Vicars, 
and J. Vicars, jun., Liverpool. 

2778. Pawt and Ratcner WHEEL MECHANISM, J. 
Vicars, sen., T. Vicars, and J. Vicars, jun., Liver- 
pool. 

2779. Gor Batts, W. Fernie, Glasgow. 

2780. Goir Batis, J. H. Roger, Glasgew. 

1. Dryine Fisn, J. M. Ross, Glasgow. 

782, Har Pin, J. R. M. Muir, Liverpool. 

783. PREVENTING the SPREADING of Pine in THEATRES, 
J. Westaway, Liverpool. 

£784. Fitters for the Purirication of Water, E. R. 
Candy, London. 

2785. Manuracture of Cocoa, W. Muir, Edmonton, 
Middlesex. 

2786. CoLour Prixtinc Macarngs, H. F. Richardson, 
London. - 

2787. ComMBINED NoTEeEPAPER and Envetorgs, H. G. 


| 












Garrard, 


Birch, 








J. Curran, 





Potrrery, G. Hassall, Hanley, 


























Liverpool, 


Williams, London, 


2788. Waeet Rims, R. W. B. Openshaw, Bournville, 
near Birmingham, 
2789. Post-carps, M. Watts, Birmingham. 
2790. BurninG and Cookine Gas, R. J. Jordan, Deal. 
2791. Arn Heaters, R. H. Haylock, London. 
Separators, R. H. Haylock, 






2792. CENTRIFUGAL 

London. 

2793. TRANSMISSION MECHANISM of Moror CycLzs, 
Humber, Limited, and H. E. Earl, London. 

2794. Boor and SHoe Prorgcrors for Cycuists, A. 
Allen, London. 

2795. Fites for Papers, P. Henriot, London. 

2796. Mirrors, C. B. Burdon.—(La Société “ Durch- 
sichtige Spiegel” Gesellschaft mit beschriinkter Haftung, 
Germany.) 

2797. IaniTion-contRoL Swircn, R. A. Miles, London. 





2793. OpricaL Sicuts for Frre-arms, W. Youlten, 
London. 
279). MECHANICALLY CLEANING PyateEs, G. Placide, 


London. 

2800. TeLEPHONY over TELEGRAPH LiNgs, E. Canziani. 
—{A. Perego, Italy.) 

2801. MAGNETO - ELECTRIC 
Schauer, London. 

2802. VeneTIAN Buiinp Corps, E. Bartholomew, East- 
bourne. 

cp OvERHEAD Conveyors, J. Marr, Tipton, Stafford- 
shire. 

2804. TRAVELLING Trunks, P. M. Prager, London. 

2805. Cricket Stumps, J. K. Oldfield, Loudon. 

2806. Lamp Caimneys, G. Grice and H. Dewey, Bir- 
mingham. 

2807. Expansion Steam Trap, W. A. 
London. 

2808. Fitters, J. Howard, London. 

2809. CANCELLING Fare Tickets, Xc., R. 
London. 

2810. Hame Pate, J. Allen, Birmingham. 

2811. Apparatus for HANGING C.iorues, J. Grundy, 
London. 

2812. VariaBLeE Sprep Gears, F. E, 
London. 

2813. Apparatus for Smoxrine Bacon, C. H. Simpson, 
London. 

2814. Swircu for Evecrric Resistance Boxes, N. G. 
von Huffel, London. 

2815. Prosectices, L. M. Ames and J. Lang and Son, 
Limited, London. 

2816. Goir BALLs, G. V. de Luca, London. 

2817. Naixs, J. Tiffin, London. 

DecrEasING. the ConsumpTION of 
Eneinegs, J. A. Stoop, London. 

2819, ExpLostves, H. Boyd, London. 

2820. Fire-proor Curtains, F. L. Ames, London. 

2821. Toy, L. Probyn, London. 

2822. Apparatus for ConngcTinG Pipes, G. C. Marks. 
—(A. and F. Capello, Italy.) 

2823. Brake MegonaNisy for Motors, W. Rendall, 
London. 

2824. Foor-resr for VELOcIpEpES, R. M. Harris, 
London. 

2825. Ripixc Sappizs, G. Knetsch, London. 

2826. Scates for DRaUGHTSMEN, &c., H. A. Bailie, 
London. 

2827. Sotipiryinc CarBpon D1-oxrpe, H. 8. Elworthy, 
London. 

2828. MerHop of Makinc Watts, H. G. B. Brunck- 
horst, Liverpool. 
Means for Licutinc THeatres, C. Schwabe, 

Liverpool. 

2830. ApyUSTABLE Paps for Boots, J. Griffiths, 
London. 

2831. Means for CONVEYING 
London. 

2832, AUTOMOBILE PLovGus, A. Miersch, London. 

2833. InpIcaTING the SPEED of REVOLVING SHarts, W. 
H. Newman, London. 

2834. KnitTinG Macutyes, A. F. Longdon and W. For- 
man, London. 

2835. Motor Cars, J. B. de Berc, London. 

2836. STRETCHING TEXTILE Faprics, A. A. Whitley, 
London. 

2837. Arr Guns, J. Lane, London. 

2838. Bripcss, F. L. Ames, London. 

2839. CARBURETTERS, A. A, Longuemare, London. 

2840. CARBURETTERS, A. A. Longuemare, London. , 

2841. INTERNAL ComBUSTION ENGINEs, H. T. Ashton, 
London. 

2842. APPARATUS for CoNDENSING StTEaM, D. B. Morison, 
London. 

2843. APPARATUS 
Cardon, London. 

2844. ConsTRUCTION oF VeEssELs, C. Ader, London. 

2845, RarLway VEHICLES, F, L. Ames, London. 


SpaRkKinGc Devices, P. 





Granger, 


Clarke, 


Cairnes, 
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2846. Buttontess Dress Skirt, L. Emery, Cardiff. 

2847. Bett SHIFTER and TIGHTENER, C. H. Dent, 
Tamworth. 

2848. BLotrinG Paps, E. B. Raper, York. 

2849. Switcu for ELecrric Motors, N. D. Phillips, 
London. 

2850. Smokine Prpe, J. Davis, Sheffield. 

2851. OBTAINING PERSPECTIVE DRAWING of OByszEcTs, 
T. Tanner, Stroud. 

2852. SpeED INnpicators, H. J, Payne, 


Surrey. 

2853. — Rams, C. D. Norton, Bourne- 
mouth. 

2854. Macainery for Fipre Extraction, A. D. Studd, 
Leicester. 

2855. Hypravic Jacks, D. T. Young and F. H. 
Elliott, London, 

2856. Specraces, J. Glass, Manchester. 

2857. BoTrrLE-WASHING MacuHing, E. Pullan and W. H. 
Chanter, Bradford. 

2858. Spinnrnc Macuinery, A. Ambler, Bradford. 

» VaLve, F. and R. Bradshaw, Manchester. 

2860. Covers for Gas Puririers, R. Dempster, Man- 
chester. 

2861. Hypravuric Marys for Gas Retorrts, G. F. H. 
Beard, Manchester. 

2862. Screw Prope ers, T. Fielding and J. A. Holt, 
Manchester. 

2863. Des, J. R. Aldred, Manchester. 

2864. CycLe Sappies, J. B. Lrooks and J. Holt, Bir- 
mingham. 

2865. PrintiING TELEGRAPH RECEIVERS, J. D. White, 
London. 

2866. ATTACHING OWNERS’ NAME to an UMBRELLA, W. 
E. Munro, Glasgow. 

2867. Hotpers for Snop Winpow Tickets, A. Cutler, 
Birmingham. 

2868. TREATING STINKING Beer Barrets, J. A. 
Kennedy-McGregor, Birmingham. 

2869. Coin Purse, D. R. Simmons, Birmingham. 

2870. Tea InFusERS, W. I. Rodway and W. B. Good, 
Birmingham. 

2871. Frames for Motor Bicyc.es, G, Pilkington, Bir- 

mingham. 

2872. Teavree BE Ts for Motor Cyc rs, G. Pilkington, 

Birmingham. 

2873. Tents, W. M. Mackintosh, Liverpool. 

2874. CiutTcHEs for TRANSMISSION of Power, A. 
Pringle, Manchester. 

2875,,. Moron PLovens and Cuttivators, J. Scott, 
London. 

2876. IMPLEMENTS for Sowrnc Sexps, A. S. Hill, 
Kingston-on-Thames, 

2877. FASTENING Device for BRACELET ATTACHMENTS, 
T. Wilcox, Birmingham. 

2878. Gas Fires, J. Jameson, Newcastle-on-Tyae. 

79, LIQUID-PRESSURE Encinz, F, Lovatt, Heywood, 

Lancashire. 

2880, PuNcTURE-PROOF BanpD for PNeumatic Tires, H. 
Cassell, Glasgow. 

2881. SusPENDED Sue r for Srats, H. and 8. Bracewell, 
Glasgow. 

2882. RusBBER Paps for Boots, E. W. Wooders, Man- 
chest-r. 

2833. Device for Protecttne Brooms, J. Harding, 


Barnes, 




















Manchester, 





2884. Metruop to Oren and Sxut Winpows, E. J. 
Chappell, Hove, Sussex. 

2885, PORTABLE APPLIANCES for INDICATING LEVELS, A, 
R. Muir, Glasgow. 

2886. CLostne Device for AUTOMATIC FIRE-EXTINGUISH- 
ING Ross, C. Peters, Germany. 

2887. REFRIGERATION MacuinerRy, J. H. M. Smith, 
Liverpool. 

2888, APPARATUS for “ SeRvinc” Ropes, J. Wignall, 
Liverpool. 

2889, “ LIFTER” for Piates, A. P. Quilliam, Crump- 
sall, near Manchester. 

2890. Explosion Enoines for AutomopiLEs, A. Ziircher, 
London. 

2891. THREAD-DREASING Macuyng, G. A. Fredenburgh, 
London. 

2892. Extractine Merais from Ores, J. DP, de Alzu- 
garay, London. 

2843. SHUTTERS for DARKENING Rooms, P, C. Davies, 
London. 

2894. Treatinc Ores, L. V, Atkinson, Carshalton, 

Surrey. 

. Stoppers for Sewer Traps, J. Tansley, London. 
Putieys, 8. E.° Page.—(/. Salomon, United 
States.) 

2897. TaBLE Knives, W. G. Klipp, London, 

2898. Matcu-Box, W. E. Hurdle, Loudon. 

2809. ELECTRIC SIGNALLING Systems, J. B. Struble, 
London. 

2900. OrL-cans, W. Pettctt, London. 

2901. Foor-warmers, W. Phillips and Humber, 
Limited, Loudon. 

2902. CompensaTinG Devices for Steam Pipes, F. 
Seiffert, London. 

2903. ARRANGEMENT of Winpow Sasues, H. J. Marks, 
London. 

2904, Dry Seats for Tramcars, R. Arnett and R. 
Lomax, London, 

2905. Hypravutic Brakes for Cycies, F. G. Heath, 
Birmingham. 

2906. COLLAPSIBLE Boxes, R. H. Pye, London. 

2907. Macuinery for PeRFoRaTING RoLu Music, H. N. 
Atkins, London. 

2908. FoRCE-FEED O1L Pumps, T. E. Mitton, Birming- 

m. 

2909. ILLUMINATING NUMBER PLaTEs of Motor CycLes, 
P. G. Selby, London. 

2910. DippLinc Macurnes, D. Milbank, London. 

2911. SicuTine APPARATUS for ORDNANCE, A. T. Daw- 
son and G. T. Buckham, London. 

2912. Rotary Enojnes, C. W. Allen, London. 

2913. CARBURETTING Agr, J. I. Thornycroft, London. 

2914. Brake Apparatus for Raitway Wacons, H. E, 
Lord, Londen, 

2915. Hosk Nozz.e, J. Béduwe, London. 

2918. PLansjrrers, J. Peter, London. 

2917. Progecrites for Orpnance, E. S. d'Odiardi, 
London. 

2918, FLUID- PRESSURE ENoine, J. Molas and H. 
Knudsen, London. 

2919. Fretp Gun Carriaces, A. T. Dawson and G, T, 
Buckham, London. 

2920. Locks and Keys, J. K. Oldfield, London. 

21. Steam SuPERBEATEKS, DP. Roberts, London. 

2. BaLL-RacEs, T. Ehrngruber, London. 

3. ConsTRUCTION of WaLLs, F, Wipklarek and A, 
Missik, London. 

2924. MANUFACTURE of Strippinc PLaTEs, P, Bons 
villain, London, 

2925. Spracs for PREVENTING SrpE-siip, 8S. Mundey, 













mdon. 
2926. Sertinc Time Fuzes, A. T. Dawson and G, T. 
Buckham, London. 
2927. Burrers for Snips, E. K. Lien, London. 
2928. ExTracTion of SACCHARINE JuIcEs, L. Naudet, 
London. 


H. Pearson, London. 

2980. ELEcTRO-moTors of the InpucTion Type, F. M, 
Lewis, London. 

2931. Scarves, I. Schriéder, London. 

2932. AppaRATUs for PUNCHING Tickets, W. H. Sanders, 
London. 

2983. Roap VEHICLES, T. Pallett, London. 

2934. HiaH-sPEED Rotary Motor, P. Philippon, 
London. 

Lrix1Nas for TunNELS, T. E. Devonshire, London. 

. Prpgs for Smoxine, G. G. Campbell, London. 

. Brivges, G. Barker, London. 

s. Boors, F. W. Page, London, 

2939. ELecrricaL IGNITING APPLIANCE, A, R. Bullock 
and F. Roehl, London. 

2940. Removine the Tops of CapsvLes from Bort.es, 
C. A. Fischer and G. Foss, London. 

2941. ParLour Games, A. H. Valda, London. 

2942. ImproveD Game AppaRaTus, A. H. 
London. 

2943, Device for Explosion Enoryes, R Rose and R, 
Catt, London. 

2944. W1npows with Stipine SasueEs, P. Kupelwieser, 
London. 

2945. TRANSMITTERS for TELEPHONIC AppaRaTvs, I. B, 
Birnbaum, London. 

2946. Device for DispLayinc Maps, 
London. 

2947. Non-skipp1nc Rim WBEELS, J. M, Gray, Southall, 
Middlesex. 





Valda, 


A, Maleszka, 
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2948. Watr Meters, W. Du B. Duddell, London. 

2049, Pree Jornts, R. Ewing, London. 

2950. ImpRovED Prismatic BrnocucaR, F. H. Hill, 
London. 

2951. Nest Boxes for Pouttry Hovsss, J. 
Newark-upon-Trent. 

2952. CLosinc Bott gs, F. P. Whiteheadand H. Andrew, 
London. 

2953. Fotpinec Music Racks, O. R. Fischer, Barmen, 
Germany. 

2954. Buttons for Lacep Snoxrs, A. Lithbertsmeier, 
Barmen, Germany. 

2955. PRESSURE ConvEYING Apparatvs, W. Eisenbach, 
Barmen, Germany. 

2956. Domestic FirE Irons, J. Gamble, Belfast. 

2957. INTERNAL ComBusTION Enorngs, C. K. and C. G, 
Garrard, London. 

2958. ELEcTRICAL CONTROLLING Devices, A. E. Porte 
and T. Tomlinson, Dublin. 

2059.  Propuction of Muyiaturses, D. 
London. 

2960. PHonocrapus. T. D. Chalmers, E. Shakespeare, 
and J. Shearer, Glasgow. 

2961. Lock1na of RarLway CARRIAGE Doors, W. Munro, 
Edinburgh. 

2962. ImiTaTinG the SounpDs of Pom-poms, W. H. Young, 
London. 

2963. DravenHt Apparatus for Stream Borers, R, 
Duncan, Glasgow. 

2964. ConstrucTION of Snips, A. H. Wormald, Man- 
chester. 

2965, PNecmatic TirE Pumps, J. E. Harker, Glasgow, 

2966. MACHINES for MEASURING FaBRics, J. Hick, Man- 
chester. 

2967. VaLveE, T. Stamp, Hull. 

2968. CLEANING of Cotton, H. Heap and H. Fenn, 
Bury. 

2969. WaTeR Heaters and Sorreners, W. Boby, 
London. 

2970. Pia Trovcus, M. J. Adams, Scotswood-on-Tyne, 

2971. Seat Action CLosrts, M. J. Adams, Scotswood: 
on-Tyne, 

2972, FLUSHING CisTERNS, M. J. Adams, Scotswood-on- 

'yne. 

2973, VENTILATION of FacrortEs, J., P., and N. Fraser. 
(P. 8. Swan, India.) 

2974. TaBLEs, W. J. Richardson, London. 

2975. Baas, J. B. Brooks and Co., Limited, and J. U. 
Willis, Birmingham. 

2976. ‘* Let-orr ” Mortons for Looms for Wravine, 8, 
Asquith, Bradford. 

2977. Steam PRESSURE VALVES, J., D. A.,and A. Graham, 
jun., Glasgow. 

2978. VARIABLE TRANSMISSION GEaR, J. Chisholm.—( 
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2979, Traprine Liguips from Borries, P. B. Hornes, 
Glasgow. 

2080, Arr BLowers, W. and W. Pickard and A. Lough, 
Manchester. 

2081. Sprinc Borr.e Stoprer, H. O. Shave and C. W. 
Clayton, London. 

2082. INDIA-RUBBER TIRES for WHEELS, L. Lessmann 
and M. Weinkopf, Manchester. 

2983, Sream ConDENSERSand WaTER Heaters, H. Cruse, 
Manchester. 

2984. VenTILaTION of Stacks and Dutcu Barns, H. 
Davies, Liverpool. 

2985. Wert Forks of Looms for Weavine, T. Pickles, 
Manchester. 

2986. CurvE RaNncEeR Ptorrer, E. F. D. Neuff, 
London. 

2087. Drivinc Mrecuanism, F. E. Baker, J. L. J. 
Gobiet, and The Premier Cycle Company, Limited, 
Coventry. 

2988. The ZERO Motor Coougr, E. K. Storey, Barrow- 
in-Furness. 

2989. Hay Rick Lirtinc Macuriygs, C. Weir, Strath- 
aven, Lanarkshire, N.B. 

2090. Lockine Nuts of Bouts, E. O. Arter, Barham, 
Kent. 

2991. Musica Toy, T. H. Sample and C. Mackintosh 
and Co., Limited, Manchester. 

2092. Hanp Rupaine Boarps for LauNDRY PURPOSEs, 
M. H. Smithand The Birstal Soap Company, Limited, 
London. 

2993. Prixtinc Presses, A. G. Brookes. — (Huber- 
Hodgman Printing Press Company, United States.) 
294. CoIN - FREED MecuanismM, E. H. Whiting, 

London. 

2995. SEALING SHEET METAL VESSELS, C. F. Mendham, 

mdon. 

2006. Harr-prvs and Comps, G. H. C. Lumsden, Aber- 
deen. 

2997. Vu“canisers, J. F. Funck, London. 

2908, ProrocrapHic DEVELOPING Macurings, B. J. 
Holcombe, London. 

2909. Bgarinos for SHarts, W. H. Tomson and W. G. 
Hanna, London. 

3000. Conrrouiers for ELectric Motors, G. Laird and 
J. P. Todd, London. 

3001. Courtine Link for Caarns, H. Miiller, London. 

3002. MetaL Puiate for Lintne Roortne, O. and W. 
Neiimeister, Berlin. 

3008. Process for Fitrerrne Ligquips, G. 
Berlin. 

3004. SHears, H. D. Napper, London. 

3005. SpreaDERs for S1Lk, C. Mann, London. 

3006. Moror Cycugs, G. B. Rolfe, London. 

3007. ILtuminator for ELectric Lerrers, W. Goulton, 
London. 

3008. Speakrno Cock, W. Gohrband and O. Tolksdorff, 
London. 

3009. ArracHine Strockine SusPENDERS to Corsets, H. 
M. Knight, London. 

3010. Execrric Traction, C. J. Ross and B. C. 
Matthews, London. 

3011. FLvrp-pReEssuRE Enoine, W. J. Tanfield, 
London. 

3012. Courtine Ropgs, H. H. and R. Bradford, 
London. 

3013. Bettinc, W. M. Angus and F. J. Goodhead, 
London. 

3014. Mrninc Cackgs, S. Henrards, London. 

3915. Covers for Hats, A. M. and V. 
London. 

3016. CHancinc the Sxutries in Looms, O. Cosscrat, 
London. 

3017. Steam Pumps, A. Abendroth, London. 

3018. ManuracturRE of HypRocyanic Acip, G. E. Davis, 
London. 

3019. Device for CooLinc FerMENTING Vans, V. Elass, 
London. 

3020. ManuracTuRE of Buttons, E. Shantz, London. 

3021. Curtine Faprics, F. Guillaume and E. Bouton, 
London. 

3022. Connections for ELecrricrry Conpuctors, H. 
Hirsch, London. 

3023. AuromaTic TackiInc Hammers, H. B. Newton, 
London. 

3024. BREECH-LOADING ORDNANCE, A. T. Dawson and 
G. T. Buckham, London. 

3025. Spinninc Macutnes, V. Bélanger, London. 

3026. Stanp for DispLayine Goops, J. Canning, 
London. 

3027. Corkinc Macuines, W. P. Thompson.—(H. 
Peisinger, United States.) 

3028. CASEMENT Fastener, R. E. Pearse and R. E. 
Pearse and Co., Limited, London. 

3029. Correcrors for the Sicutinc of Guns, P. 
Tsoucalas, Liverpool. 

3030. Manuracture of ProstHetic ApPpLiaNncgs, V. J. 
C. Gomond, London. 


Stade, 


S. Leigh, 
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3031. Water Heaters, C. Willis and A. Bates, 
Halifax. 

3032. Brake MecHaNism for Cycies, O. Pihlfeldt, 
Birmingham. 

30338. ConstrucTING CLAY-MIXING MacuINgs, F. John- 
son, Hull. 

3034. IDENTIFYING Motor Car Numpers, E. Hampson, 
Manchester. 

3035. Cycie Tires, G. Moore, jun., Birmingham. 

3036. Patent STEAK Boarp, P. J. Tomlinson, Black- 


pol. 

aor, TuBE for Or. Lamps, R. Lewis and G. Meek, 
Cardiff. 

3038. DraFTInG PaTrerns for WEARING APPAREL, H. 
Crowther, Leeds. 

3039. Door Bott, A. A. Dodd and T. P. Kavanagh, 
Bristol. 

3040. TELEPHONE System, A. Eckstein and F. G. Bell, 
Manchester. 

3041. Moror Cycies, T. C. Beakbane and W. Baines, 
Liverpool. 

3042. TurBINES, J. W. Bowley, Harborne, near Bir- 
mingham. 

3043. Braces or SusPENDERS, T. Caldwell, Glasgow. 

3044. ImproveD FisHinc Rop Howper, W. Peake, 
Preston. 

3045. Etecrricat Contacts F. H. and C. Hall, 
Birmingham. 

3046. APPARATUS for SteaMING Harts, J. Lord, Man- 
chester. 

3047. INDIA-RUBBER and Evastic TrrEs, T. Gare, Man- 
chester. 

3048. Swaps for NeckLaces and BRacEets, H. K. 
Morley, Manchester. 

3049. ELevator for Ratstnc Goons, W. Glass, Croydon, 
Surrey. 

3050. Fitterine Liquips, W. Reevesand B. Bramwell, 
Belfast. 


3051. Drep SHADES on ANIMAL Fisres, J. Calvert, 
Huddersfield. 
3052. WARP-DRESSING MACHINERY, A. Pearson, Brad- 


3s) . 

3053. Reaprinc Stanps, C. Simmons, London. 

3054. HauLace Cup, W. Sylvester and C. H. Weaver, 
Tunstall, Staffs. 

3055. Supports for Motor Cycies, W. T. Fisher, 
London. 

3056. VenicLe Lamps, W. Burley, London. 

3057. Automatic Cart Loaper, G. H. Perks, West 
Bromwich, Staffs. 

3058. LaTues, W. O. Harrap, Salford. 

3059, ELecTRICAL FIRE-ALARM, J. Scott and W. Clark, 
Newcastle-on-Tyne. 

3060. APPARATUS for PROJECTING ANIMATED PICTURES 
STEREOSCOPICALLY, W. Friese-Greene, Dovercourt, 
Essex. 

3061. TRANSPORTING SELF-BINDERS, A. C. Arter, 
Barham, Kent. 

3062, CurTAIN Poxes for Winpows, N. G. Bacon, 
London. 

3063. Suirtinc Pree Wrencu, J. Williamson, Bally- 
mena, Ireland. 

3064. INsoLe for Boots, E. G. Peet, Tramore, Co. 
Waterford, Ireland, 





3005, BALL-BEARING Castors for Cuarrs, B, Thomson, 
laagow, 
3066, Rotary Enarnes, C. Griffin, London. 
3067, Bieacnine, F. J, Brougham, — (¢ 
Austria.) 
3068. Stacrx Screw, T. Dillon, Manchester. 
3069. Loose Socket for Drain Pipes, J. Plant, Bed- 


Kellner, 


ford. 
3070. Dust ExciupErs, T. Bettney, jun., Birming- 


3071. CouPLING-LINK for Ramtways, G, R. Hughes, 
London. 

3072. ELecrricat Conpuctors, G. H. Nash and T. E. 
Eachus, Enfield, Middlesex. 

3073. TRIAL Lens, W., E., and C. 8S. Gowlland, Croydon, 
Surrey. 

3074. Arr Blowers for Oraans, P. Klatt, London, 

3075. MAKING ADVERTISEMENT PLateEs, G. I. Walsh, 
London. 

3076. CrIpHERING CIPHER Messaces, G. I. Walsh, 
London. 

3077. Sprinc Frames for Motor Cycuies, A. H. Davis, 
London. 

3078. SuppLyine WaTER to BurLpriNes, A. H. Woolley, 
London. 

3079. FactLitatTING Recerpt of Payments, A. Lam- 
bourne, London. 

3080. MasHING Apparatus, O. Selg, London. 

3081. T-squargs, R. W. Smith, London. 

3082. CicaRETTEs, R. E. Foxlow, London. 

3083. Apparatus for WorkiING Suips, W. Williams, 
London. 

3084. Fasteninc of Corsets or Stays, A. E, Jarvis, 
Cromer. 

3085. WHEEL, E. A. W. English.(&. W. F. English, 
British Guiana.) 

3086. Tires, R. Martini and W. 
London. 

3087. AMALGAMATING ALLoys, H. M. W. P. Johnson, 
London. 

3088. WATERPROOFING METALLIC Boprgs, J. A. Mays, 
London. 

3089. Liqguip Fut, Sir W. G. Armstrong, Whitworth 
and Co., Limited, E. L. Orde, and W. H. Sodeau, 
London. 

3090. FLOAT-CONTROLLED VALVE, W. C. T. Weekes, 
London. 

3091. Apparatus for Dryinc Bricks, 8. H. Bevan, 
London. 

3092. MatrressEs, F. Caspary, London. 

3093. PHoToGRaPHic MacHINE, H. 
Hopkinson, United States.) 

3094. Motor Bicycues, F. A. Crispin, London. 

3095. ENGINES, A. Soames and W. Langdon-Davies, 
London. 

3096. Dyxsturrs, R. B. Ransford.—(L. Cassella and Co., 
Germany.) 

3097. TYPEWRITING Macuings, W. Clark.—(The Under- 
wood Typewriter Company (Incorporated), United 
States.) 

3098. Cigar LicuTers, N. W. Stiles, London. 

3099. MovuLpinc PtastTic MATERIAL, A. 
London. 

3100. Emproipery, C. Farmer, London. 

3101. Varyinc Execrricat Circuit, W. I. 
London. 

3102. Motor, E. L. J. Deburaux, London. 

3103. Securinc HaNnDLEs to BroomueEaps, G. T. Allnutt 
and W. E. Lake, London. 

$104. Enaings, J. Tylor and Sons, Limited, and A. P. 
Donnison, London. 

3105. Patrerns for Cutrinc CLoruina, R. Batzer, 
Tondon. 

3106. Removixc Mvp from VenicLe WHEELs, W. J. 
Hutchings, London. 

3107. PHorocrapHic Emutsions, A. W. 

London. 

3108. InpIco Paste, J. Y. Johnson.—(The Badische 
Anilin and Soda Fabrik, Germany.) 

3109. VEHICLE AXLE, M. R. Gustin, Kingston-on- 
Thames. 

3110. Curistmas and other Carps, T. Bailey, London. 

3111. Encines, A. G. Melhuish, London. 

3112. ParasoL or UMBRELLA Hanp te, L. H. C. Sand- 
bach, London. 

3113. Desks, J. T. Neal, London. 

3114. LITHOGRAPHIC STONE PLATE or Rouuer, F. Fischer, 
London. 

3115. SpecuLuMs, T. De Vilbiss, London. 

3116. Jornt, B. D. Wise and 8S. Jackson, London. 

3117. TemPporRaARY Brnpers and Fires, J. Walker, 
London. 

3118. Driving Gezar for Bicycies, C. H. Worley, 
London. 

3119. BorrLinc AERATED Waters, F. W. Schroeder, 
London. 

3120. Rounpapouts, H. S. Maxim, London. 

3121. Device for Frttinc Fountain Pens, L. Fisk, 
London. 

3122. BRcvSHMAKING Apparatus, F. Mech, London. 

3123. PiaNororTe PLayers, J. B. Brow, London. 

3124. Mortisinc Macuings, A. W. Miller, London. 

3125. Currs, G. E. R. Wolff, London. 

3126. Postcarps, A. R. Culmer, London. 

3127. AvuTomaTIC BREECH Action, C. von Mannlicher, 
London. 

3128. Fitrincs for Tripop Stanps, F. A. Crallan, 
London. 

3129. AUTOMOBILE Frames, F. A. Gardner, London. 

3130. STEERING Gear for AUTOMOBILEs, F. A. Gardner, 
London. 

3131. Enarnes, F. A. Gardner, London. 

3132. Power MecuanisM, F. A. Gardner, London. 

3133. Scaues, A. R. Beal, London. 

3134. Dritis, W. R. Down, London. 

3135. CALCULATING MACHINES, A. Miillerand O. Zeising, 
London. 

3136. BRIQUETTE Manvracturz, V. Conti and A. Levy, 
London. 

3137. Gas and C, 
London. 


A. A. Grevers, 


C. Heide.—(£. 


Gourd, 


Bruce, 


Penrose, 


Encines, D. Roberts James, 


9th February, 1904. 


3138. Sramps for PuncHiInc Macutne, J. Smith, 
Falkirk, N.B. 
_ Dust PREVENTER, C. 
Manchester. 
3140. NON - TEARING 
Burnley. 
3141. Gotr Batt Core, E. Bland, Ipswich. 
3142. BLousg, R. M. Thompson, Maidenhead, Berks. 
3143. Furnaces, A. J. Liversedge, London. 
3144. JomnTeD Rops, G. Davis, W. Davis, and 8. Davis, 
Birmingham. 
3145. Dry Seats for Street Cars, D. B. Smaill and 
. Mason, Glasgow. 
3146. Dry Seats for Street Cars, D. B. Smaill and 
T. Mason, Glasgow. 
7. Dry Seats for Street Cars, D. B. Smaill and 
T. Mason, Glasgow. 
PREPAYMENT Gas Meters, W. K Laidlaw, 
Glasgow, i 
3149. Pans and Ketrzes, F. Hursthouse, Manchester. 
3150. Devices for Grippixc WirE Ropes, B. B. Donald, 


Forrest and A. Sym, 


TEMPLE, J. Nieuwenhuysen, 


_—. 

3151. IRREVERSIBLE AXLE for Motor Cars, J. W. 
Boulton, Chester. 

$152. Pump for Moror Enotnes, E. de V. du Boulay, 
Southampton. 

8153. Means for Licut1na Domestic Fires, G. R. Stead, 
Manchester. 

3154. Numper Priates for Venicies, H. H. Lewton, 
Bristol. 

$155. CALENDAR MeasurRina Rute, W. Middleton, 
Birmingham. 

3156. SHEeaTHs for PHorocRapHs, W. Johnson, and 
A. F, Guy, Liverpool. 

3157. Giass Bortries, A. Gray, Bournville, Worcester- 
shire. 

3158. To1LeT Powper Box, G. Barker.—(4. J. Seabury, 
United States.) 

3159. PERAMBULATORS, C. Jennery, London. 

3160. Hooks and Eves, F. Carter, Halifax. 





8161. Fasreninas for Lapies’ Hats, T, D. A. Fortescue, 
Southampton. 
3162. Hanp Camera, H. B, Parish, Handsworth, 


taffs. 
3163, Waeets of Moror Cars, R. Lord and T. H. 
Collingbourne, Blackburn. 
3164, Free Engine Ciutca Puuuey, E. A. Bitton and 
A. E. Harley, Great Yarmouth. 
3165. Vacuum Evaporatina Apparatus, T. Suzuki, 


mdon. 
3166, SrRINGED Musica INsTRUMENTS, W. Fairweather. 
he American Music Company, United States.) 
3167, CLeanine Corns, W. C. Morison, Wolverhampton, 
3168. Locks for RarLway CARRIAGE Doors, W. H. 
Taylor, Glasgow. 
3169, SuspENsIoN CHain for ELEcTROLIERS, F, T. Cash, 
ndon. 
3170. Ferti.iser, N. Van Laer, Birmingham. 
3171. Motor PLovess and CuLtivarors, J. Scott, 


ndon. 

3172. Sounp Propucine Macuings, T. McClelland, jun., 

sgow, 

3173. Friction CLutcues, 8. Hey. 
States.) 

3174. Device for DELIVERING MILK, A, Taylor, Glas- 
gow. 

3175, Hanpves for Furniture, A. J. Norris, Glasgow. 

3176. Suarts of Venicies, R. D. Palkiwalla, Man- 
chester. 

3177. CoIn-FREED Gas Mersrs, J. M. Tourtel, London. 

3178. Gravity Moror, A. F. Milne, Glasgow. 

3179. Text Pou, M. B. Baird, jun., Glasgow. 

3180. Heatinc Apparatus, R. Wright and W. Scott, 
Glasgow. 

3181. GaRTER for LaprEs, N. Simon, Berlin. 

3182. SUPERHEATER for Locomotives, W. and G. W. 
Drummond, London. 

3183. Sream Vacvgs, W. Fairweather.—( National Val ve 
Company, United States.) 

3184. Purses, Reith and Kopp, London. 

3185. APPLIANCES for BuILDING CHIMNEyYs, W. T. 
Weightman, London. 

3186. Frtyinc Recepracces with Fivuip, E. E. Wigzell. 
—(VJ. EB. Prescott, United States, 

3187. ARTICLEs of CLOTHING, O. Tabberer, A. Lorrimer, 
G. O. Tabberer, M. Lorrimer, F. 8. Shipp, W. H. 
Tabberer, and J. E. Ellis, London. 

3188. Laprgs’ Hat-rasTeners, F. and B. Essmann, 
London. 

3189. BLocks or Horstinc Gear, L. Tabulo, London. 

3190. TREATMENT of TURPENTINE OILs, J. N. Goldsmith 
and The British Xylonite Company, Limited, 
London. 

3191. ManuracturE of CeLLuLorp, J. N. Goldsmith 
and The British Xylonite Company, Limited, 
London. 

3192, CasTeR Horn, W. Livingstone and 8. P. Porter, 
London. 

3193. ACETYLENE Lamps, H. Lucas, London. 

3194. Door Latcn, 8. D. Naylor and J. IP. Jackson, 
Manchester. 

3195. Rovine Frames for Fiax, J. Mackie, 8. Bradley, 
andR. Kirk, Belfast. 

3196. FERMENTATION of Wines or Beer, E. Vignier, 
London. 

3197. HorsgsHogs, W. H. Richardson, London. 

3198. APPARATUS for CuTrinG MortisEes, W. Osment, 
London. 

31%. Looms, J. Millar, Dundee. 

3200. BELT for Drivinc of Morors, J. B. Robinson, 
Walsall. 

3201. VARIABLE SPEED Gear, C. McG. Bate, Belfast. 

3202. Exastic Tires of WHEELS, P. 8S. Fowler, London. 

3203. PropucinGc Fast CoLours on ANIMAL FIBREs, 
Read, Holliday, and Sons, Limited, and J. Turner, 
London. 

3204. SHELF SupportinGc Brackets, G. B. Moultrie, 
Hadleigh, Essex. 

3205. ELECTRICAL MEASURING 
Fisher, London. 

3206. CALLIPERs, 
Werke, Germany.) 

3207. Mixine OIL 
London. 

3208. MecHANIsM PuzzLes, W. F. Shields and H. Dick- 
inson, Chiswick. 

3200. FrvyInG APPLIANCE for Gas Stoves, M. L. J. 
Riminton, London. 

= Ear MARKER for Catt_e, H. Dowler, Birming- 


(7. H. Sinith, United 


InsrRUMESTs, W. C. 
G.- Sonnenthal. — (Metallurgiache 


Vapour with Air, H. I. Fox, 


m. 

3211. Evecrric Raitway Systems, H. E. Bradley and 
E. F. Bowen, London. 

3212. FLEXIBLE Conpuits for ELgctric Conpuctors, 
H. H. Lake.—(J. S. Wilson, United States.) 

3213. Computinc Macuines, F, 8. Weyrs, J. B. Flesh- 
man,and W. J. Duhring, London. 

3214. MANUFACTURE of UnpER-vests, E. E. Geissler, 
London. 

3215. Draco Device for SPINNING APPARATUS, A. D. Mon- 
crieff and The Moncrieff Spindle Company, Limited, 
London. 

3216. Frse Box for ELecrric Castes, W. T. Henley's 
Telegraph Works Company, Limited, and W. H. 
Nichols, London. 

3217. Switch OPERATING 
London. 

3218. Improvep RaiLway Switcu, W. K. Smith, 
London. 

3219. Typewriters, W. Clark.—({7The Underwood Type- 
writers Company (Incorporated), of United States.) 

3220. Typewriters, W. Clark.—(The Underirood Type- 
writers Company (Incorporated), of United States.) 

3221. ELecrric TELEGRAPH ApPaARATus, S. G. Brown 
and A. R. Hardie, London. 

3222. a for Motors, H. J. E. Hennebutte, 

ndon. 

3223. Apparatus for SorTING MINERALS, W. McD. 
Mackay, London. 

3224. Motor Roap Venicies, J. C. and R. Dennis, 

ndon. 

3225. ACETYLENE Gas Lamps for Roap Veuic.es, C. C. 
Ouvrard, London. 

3226. Preparation for PoLisHinc Merats, C. H. 
Stephens, London. 

3227. New Game of Skit, J. D, E. Travis-Cook, 


Device, W. K. Smith, 


mdon. 
3228. Fastentnc Devices for Boxes, J. Boulderson, 
London. 


igium. 

3230. PACKING Goops in BAsKETs or Boxes, C. J. Smith, 
mdon. 

3231. Extraction of Merats from Orgs, P. J. Ogle, 


mdon. 
3232. INTERNAL ComBusTION Enoines, J. D. Roots, 


mdon. 
3233. Emercency Doors for THEeatres, A. 8. Moore, 
London. 
3234. Sicnt1nc APPARATUS for Suips’ Guns, L. J. M. R. 
von Markhof, London. 
3235. MANUFACTURE of Briquettes, H. Schulte-Stein- 
berg, London. 
3236. TrEmBLERS for ELecrricat Circuits, W. G. 
Wilson and Wilson and Pilcher, Limited, London. 
3237. Gas-COMPRESSING Pumps, A. J. G. Christiansen 
and A. J. P. E. Tuxen and Hammerichs Maskin- 
fabriker. London. 

3238. FLy-wHExELs, A. J. G. Christiansenand A. J. P. E. 
Tuxen and Hammerichs Maskinfabriker, London. 

8239. CANDLE Hotper. 8. O. Lennman, London. 

3240. APPLIANCE for KEEPING Mouta CLoseD, M. Leeuw, 
London. 

3241. BorLer Tupss, F. J. E. Johansson, London. 

3242. RoraTine Fig_p Motors, P. Jigouzo, London. 

3243, ELectric Arc Lamps, L. C. H. Mensing, London. 

$244. TRANSFORMER for WIRELESS TELEGRAPHY, E. 
Ducretet, London. 

8245. Automatic Dry Sat, F. Hudson-Cox, London. 

3246. TRANSMISSION of MovemMENTS of NEEDLES, A. 
Réver, London. 

3247. Borer Tuses, F. J. E. Johansson, London. 

3248, Cuain Links, A. Drost, London. 

3249. MANUFACTURE of GrirpERs, R, M. Daelen, 
London, 





SELECTED AMERICAN PATENTS, 


From the United States Patent-qfice Oficial Gazette, 


745,575. Evastic FLurp Turing, (. G. Curtis, Ni 
York, N.Y.—Filed November 16th, 1901. 

Claim. —(1) The combination, in an elastic fluid 
turbine, of a delivery nozzle and moving ‘vanes for 
producing forward motion, and an expansion sectional 
nozzle and moving vanes, upon which the elastic fluid 
delivered by said expansion sectional nozzle acts two 
or more times in succession, for producing backward 
motien, substantially as set forth. (2) In an elastic fluid 
turbine, the combination with an enclosing shell and 
a wheel therein, of two or more sets of moving vanes 
mounted on said wheel for producing the forward 


teh 
— OS 
‘ ——— 


rotation of the turbine, and a corresponding num! er 
of sets of moving vanes mounted on said wheel at « 
different distance from the centre for producing revcise 
rotation of the turbine, one or more sets of stationury 
intermediate vanes for each class of moving vanes, the 
two classes of intermediate vanes being supported ly 
the shell at different portions of its circumference, and 
independent nozzles co-operating with the two classes 
of moving and stationary vanes, and entering the shell 
in line with the two classes of stationary vanes, sub- 
stantially as set forth. 

746,010, FLexrece Stay Bort, F. Burger, Fort Wayne, 

Ind.— Filed February lth, 1902. 

Claim,—{(i) The corabination with side plates having 
openings, of a flexible stay bolt comprising a link, 
eye bolts connected to the link and having threaded 
stems, one of the eye bolts having a collar, a packing 
and means for securing the packing between the collar 


and the opening in one of the plates, substantially as 
described. (2)The combination with side plates having 
opposing openings, oné of which is threaded, of a stay 
bolt comprising a link, and eye-bolts flexibly con- 
nected thereto, each eye-bolt having a threaded stem 
and one of said stems being screwed into the threaded 
opening, and the other stem extending through the 
= opening, and a nut on the latter stem to 
clamp the stay bolt in position, substantially as set 

forth, 
746,161. Means for ATTACHING TURBINE BUCKETS TO 
VHEELS, H. G. Reist, Schenectady, N. Y¥.— Filed Marek 

24th, 1903. 

Clain.—In combination, a support having circum- 
ferential gripping surfaces formed thereon, with a 
plurality of devives adapted to be secured thereto, each 


of said devices being provided with a shank which 

is deformed in the direction of its length and engages 

with the gripping surfaces when cured of its 
deformity, 

746,652. Motor Cycie, J. G. Accles and F, H. 
Veulle, Birmingham, and W. Starley, Coventry, 
England.—Filed May 21st, 1903. ‘ 

Claim.—In motor cycles with worm gearing, having 

a chain driving wheel in permanent connection and 

pedal cranks in automatic clutch connection therewith, 

the combination consisting of a gear wheel R integral 
or in permanent connection with the motor crank 








shaft, a gear wheel R3 carried loosely upon the worm 
shaft, connected wheels R! and R? respectively 
engaging the said wheels R and R%, and duplicate 
ciaohes respectively and detachably connecting the 
said worm shaft with the said wheels R and R%, sub- 
stantially as set forth, " 
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BRITISH LOCOMOTIVE WORK IN 1903. 
By CHARLES Rous-MARTEN, 
No. III.* 

Next in order after the Great Western and London 
and South-Western Railways, following the precedence 
of Bradshaw, comes the London, Brighton, and South 
Coast. The only experience of special interest which I 
encountered during 1903 was the very fine record run 
from Victoria to Brighton and back, which took place on 
Sunday, July 26th, and was fully described in Tue 
ENGINEER Of the following Friday, July 31st. It will be 
remembered that on that occasion one of Mr. R. J. 
Billinton’s newest engines, No. 70, Holyrood, with inside 
cylinders 19in. by 26in., and four 6ft. 91n. coupled wheels, 
took a train of Pullman cars, weighing 130 tons behind 
the tender, from Victoria to Brighton, a distance of a few 
yards under fifty-one miles, vid the new avoiding line, in 
48 min. 41 sec. from dead start to dead stop, 48 min. 3 sec. 
from platform to platform, the return journey being done 
in 50 min. 20sec., and 49 min. 12sec. respectively from 
start to stop and from platform to platform. It will also 
be recollected that one particular point worthy of note on 
that occasion was the attainment of the absolute maximum 
velocity ever recorded on that railway, namely, 90 miles 
an hour, which was reached near the foot of the Hay- 
ward’s Heath bank of 1 in 264, and was registered 
separately by three independent observers, one of whom 

Mr. Billinton himself—was observing by means of an 
automatic recorder, which showed the speed curve to have 
kept exactly on the 90-mile line for a quarter of a mile, 
while the observers who were testing by means of 
chronographs each recorded that }-mile as having been 
covered in exactly 10sec. The observation, moreover, 
was verified by the fact that during the series of }-miles 
preceding that one there was a persistent acceleration up 
to the maximum point, while the subsequent }-miles, 
when a grade of 1 in 264 was being ascended, showed a 
similarly even rate of diminution until the speed had 
fallen to what may be presumed to be the engine’s 
normal rate on that grade with that load. The highest 
point touched on the return journey was a fraction 
over 85 miles an hour. It will be recognised that 
the performance was an exceedingly smart one, while it 
possessed distinct value in view of the threatened com- 
petition for the London and Brighton traffic by demonstrat- 
ing clearly that the express services between those points 
could be run at an average start-to-stop speed of over 
60 miles an hour either way so soon as this should be 
found convenient and expedient. 

On the South-Eastern and Chatham Railway, also, I 
had one double journey of interest. The locomotive each 
way was No. 737, one of Mr. H. S. Wainwright’s newest 
type, which has four-coupled 6ft. 8in. wheels, leading 
bogie and inside cylinders 19}in. by 26in. The down 
train was the 11 a.m. Continental Express from Victoria 
to Dover. After picking up the City coaches at Herne 
Hill, the load thenceforward consisted of nine eight- 
wheeled bogie vehicles and two six-wheelers. On that 
railway each eight-wheeler is reckoned as “ two coaches,” 
so that this train was regarded as one of “twenty 
coaches,” but if the customary plan—that pursued on the 
lines northward and westward of London—be adopted, 
then the train would be regarded as about “ 15} 
coaches; the total load behind the tender, including 
passengers and luggage, would be approximately 240 to 
250 tons. The line throughout its entire course is 
virtually constant succession of alternate steep 
gradients. It resembles, in fact, the edge of a saw. One 
of these grades is as steep as 1 in 95, and lengths of 1 in 
100 to 1 in 132 are frequently met with. On the other 
hand, these steep gradients are seldom found for many 
miles together without the relief of a break in the shape 
of a downhill length which enables the speed to be 
recovered. Still, the line is undoubtedly a hard one, and 
Mr. Wainwright's fine engine performed very creditably 
in making a start-to-stop journey of 74 miles from Herne 
Hill to Dover Pier in 91 min. 28 sec., inclusive of all 
delays, that being nearly 8} min. less than the booked time. 
A very bad signal check was encountered near Beckenham, 
which cost us more than 2min.; thus the net time for the 
run was practically 89} minutes. The speed was well 
maintained up the banks of 1 in 95 and 1 in 100, the 
minimum rate being virtually 40 miles an hour. That is 
to say, it did not fall below that point excepting when 
signal or re-laying checks were encountered. On the 
return journey the train was the evening Continental from 
Dover to Victoria; the engine was again No. 737, and 
the load was reckoned as “ nineteen coaches,” or between 
230 and 240 tons inclusive. The run from Dover Pier as 
far as the Penge Tunnel was the smartest in my experi- 
ence over that length, the distance of 72 miles being run 
in 81 minutes, which would have enabled us to reach 
Victoria easily in 90 minutes from the start had we not 
been persistently blocked by adverse signals; even as it 
was, our actual running time for the 78 miles was 97 
minutes, and the net time 92 minutes. The net time 
from Dover to Herne Hill was 85 minutes, while at one 
point a speed of 81°8 miles an hour was attained, the best 
{ have ever recorded on either the South-Eastern or the 
London, Chatham and Dover Railway. This was, of 
course, on a falling gradient. There has been a notable 
improvement in punctuality since Mr. Wainwright's new 
engines commenced work. 

_ Nothing worthy of special note occurred during my 
journeys on the Great Eastern in 19038, that is to say, I 
recorded no results superior to those which I have pre- 
viously noted in these columns to the credit of Mr. 
Holden’s excellent engines. His “Claud Hamiltons” 
have continued to do well, and the rebuilding of his 
numerous “700” class of Tit. coupled with greatly enlarged 
boilers, has been attended with highly satisfactory 
results. 

_The Great Northern Railway, on the other hand, has 
given me several interesting instances of good locomotive 
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performance, in the case alike of the bogie single- 
wheelers with 7ft. 6in. drivers and cylinders 19 by 26, 
No. 261, &c.; of the 6ft. 6in. coupled class, No. 1321, &e., 
with leading bogies and inside cylinders 174 by 26; 
and the “ Atlantic” type with 6ft. 6in. coupled wheels 
outside cylinders 18} by 24, leading four-wheel bogie, and 
single pair of trailing wheels, of which No. 990 is the 
prototype, all being built at Doncaster from the designs 
of Mr. H. A. Ivatt. No. 261, with a load of 260 tons 
inclusive behind the tender, took the 9.45 a.m.. Leeds 
fast express from King’s Cross to Doncaster, 156 miies 
without stopping, in 2 h. 47 min. 11 sec.,in spite of four 
signal checks being encountered on the way. One of the 
checks being at the foot of the Potter’s Bar bank the 
engine did not show at her best up that gradient, the 
speed dropping to 39 miles an hour; but up the Abbots 
Ripton bank, which was on the same grade, 1 in 200, the 
minimum rate was 51. Up the final 3 miles, at 1 in 178, 
approaching Stoke summit, the speed again dropped to 
39, but up the 1 in 200 to Askham and the 1 in 198 to 
Piper’s Wood, the lowest rates were 47°4 and 558 miles 
an hour respectively—the highest speed touched was just 
80 miles an hour. A sister engine, No. 268, on another 
occasion ran the same train to Doncaster from Grantham 
while it still stopped at the last-named station. The load 
in this case was 212 tons, but a furious side gale was 
blowing, and the single-wheeler did very well to accom- 
plish the journey of 50} miles in 54 min. 27 sec., more 
than }-minute under the fast-booked time. The 8-wheeled 
6ft. 6in. coupled, or “ 1321” class, well maintained the 
high standard of efliciency with which I was able to 
credit them last year, but their individual achievements 
during 1903 do not call for any special reference. The 
“ Atlantics,” or “990's,” on the other hand, did on several 
occasions some very fine work. No. 253 in two cases 
distinguished herself brilliantly, on one occasion taking 
without assistance the Scotch Express without stop from 
Doncaster to King’s Cross, and she accomplished the 
journey of 156 miles in 3 h. 2 min. 2 sec., or 1 min. 
58 sec. under booked time, although the load amounted to 
no less than 380 tons behind the tender, the train being 
incomparably the heaviest I have ever seen at King’s Cross. 
In the case of this run the following minimum rates 
were maintained up the respective banks mentioned: 
36 miles an hour to Askham—l1 in 178, 41 miles an hour 
to Stoke—1 in 200, 37°5 miles an hour to Abbot's Ripton 
—1 in 200, 36 miles an hour to Woolmers Green—1 in 200, 
and 56 miles an hour to Potter's Bar—1 in 200. 
On a moderately falling grade near Essendine, a maximum 
rate of 85 miles an hour was maintained during two 
consecutive miles, it being generally noticed by the 
passengers that the travelling was smoother at that 
speed than at any other point during the journey. In the 
other case, No. 253 ran through from Leeds to London by 
the 2 p.m. “ Leeds Special” ; the load consisted of three 
twelve-wheelers, including a diner, to Wakefield, and four 
onward, estimated at 145 to 150 tons behind the tender. 
With this load a minimum rate of 53 miles an hour was 
maintained up the grades of 1 in 100 and 1 in 150 respec- 
tively, near Bytham and Nostell. Doncaster was passed 
in 20 min. 9 sec. from the Wakefield start, distance 
193 miles; Grantham in 52 min. 29 sec. from Doncaster, 
504 miles ; and we were again approaching Essendine at 
85 miles an hour, when adverse signals brought us to a 
stand for 1 min. 13 sec., subsequent checks following near 
Helpston and Welwyn. Notwithstanding these delays, 
however, our inclusive time, start to stop, from Wake- 
field to King’s Cross, distance 1753 miles, was but 
3h.1min. 18 sec., net time 2h. 53min. The run in from 
passing Peterborough dead slow to the stop at King’s 
Cross occupied only 75 mix. 13 sec. for the 76} miles, with 
two checks by the way, or 74 min. net—the best per- 
formance I can recollect between those two points. At 
another time, during 1903, the pioneer of the “ Atlantics,” 
No. 990, hauling 212 tons, ran from King’s Cross to 
Grantham in 112 min. 43 sec., with a dead stop of 
3 min. 1 sec. for signals in the middle of the Stoke bank, 
which was being ascended to that point at a minimum rate 
of 57 miles an hour. 

But perhaps my most interesting Great Northern 
experience of the year was in the inaugural run with 
No 251, the first of the “ Atlantic” class which Mr. Ivatt 
has fitted with his new gigantic boiler, dft. 6in. in 
diameter, giving a heating surface of 2500 square feet. 
Apart from the possession of this vast boiler, No. 251 is 
in all practical essentials identical with No. 253 just 
mentioned, and with the other members of that latest 
batch, namely, Nos. 250 and 252-260, and, indeed, with the 
pioneer of the type, No. 990 herself. The big boiler dis- 
played remarkable facility in steam generation through- 
out the entire run from King’s Cross to Doncaster; in 
fact, blowing off hard during nearly the wholetime. The 
load was, approximately, 250 tons behind the tender— 
very much below the capacity of so powerful a machine. 
Re-laying slacks, however, were met with past Finsbury- 
park and Hitchin, and the maximum downhill speed was 
purposely kept under so as not to exceed 70 miles an 
hour, or, as a rule, to reach that point. Nevertheless, 
the run from King’s Cross to Peterborough was done in 
81min. 38sec. from start to stop, or 80} minutes from 
platform to platform. Making a fresh start on the length 
of level and slight rise to Tallington, No. 251 got up to 
65°2 miles an hour and then ascended the 15 miles to 
Stoke bank at a general rate of 56 miles an hour, 
only dropping to 55 in the final }-mile before the summit, 
where a bad signal check was encountered, followed by 
another one at Ponton, and a dead stop for 2 min. 40 sec. 
at Saltersford, with a re-laying slack near Retford. 
Nevertheless, the run of 79} miles from Peterborough to 
Doncaster was accomplished in 86 min. 83 sec. from start 
to stop, or 86min. 3 sec. from platform to platform. The 
time for the 50} miles from passing Grantham slow to 
stopping at Doncaster was 47 min. 55 sec. Up the bank 
of 1 in 200 to Askham the speed never fell below 60 miles 
an hour, and up the 1 in 198 to Potter’s Bar the absolute 
minimum was 61. Much faster time could have been 
made had it been desired to try the engine for high speed, 














but this was not part of the programme, it being wished 
to do the work, if possible, without materially exceeding 
a maximum of 70. Under these conditions the perform- 
ance was undoubtedly an admirable one, the actual 
travelling time from Peterborough to Doncaster being 
only 838 min. 23 sec., and the net time, after deducting 
signal delays, 78 minutes. It is understood that this type 
of locomotive will be multiplied, and that ultimately the 
other twenty-one engines of the “ Atlantic” type will in 
due course be fitted with enlarged boilers such as that 
which in the case of No. 251 is giving such favourable 
results. 





MOTOR CAR TIRES AND SPRINGS. 
By J. 8. V. Brckrorb. 

I wave made a short examination of the pneumatic 
tire troubles in the late Automobile Club Reliability 
Trials, and I think the results are rather surprising, and 
such as to induce one to consider whether nothing can be 
done to improve the “ foot wear ” of motor cars. 

I have divided the cars into two classes—those costing 
less than £400, and those over. In the cheaper section 
there were, on the road, 63 tire troubles, the total duration 
of which is not given, and the time spent in the garage 
on the tires was 743 minutes on repairs and 123 minutes 
on pumping. The total number of runs was 207—or, 
roughly, 20,700 miles. ‘This comes out that you have a 
puncture once every 300 odd miles, and that you have to 
spend one minute tinkering with your tires in garage for 
each 24 miles driven, and you have to do something, not 
including pumping, to your tires in garage each time you 
travel 600 miles. 

In the more expensive class the results are considerably 
better. The number of runs is 360—or, say, 36,300 miles; 
tire troubles on the road, 26—-one for 1340 miles; 
troubles in garage, 15—one for 2400 miles; 145 miles 
travelled for each minute spent on tires in garage; time 
spent in pumping, 52 minutes. The results are tabulated 
on page 200. 

It seems to me that for a thing which is now spoken of, 
and really is, a success, this record of failure is astounding. 
Attention can, for the time being, be concentrated on the 
cheaper cars, the cost of the larger cars being so great that 
they interest only the wealthy. The above figures for the 
lighter car mean that for a visit of 50 miles you may 
fairly bet 6 to 1 that you will get there without a puncture, 
costing you probably from 30 minutes to one hour. I 
venture to think that this sort of thing would not be 
tolerated in any other branch of business, and cannot 
possibly be permitted to obtain in any vehicle which is 
to be used for much besides pleasure purposes. Of 
course, in addition to this, a fairly light set of tires will 
cost £30, and the experience of a friend of mine in this 
town is that they average 3000 miles, so that the cost 
for tires alone is 2°4d. per mile. This is prohibitive 
enough in itself, without the unreliability thrown in. 
The car itself, if well built and looked after, is now 
trustworthy enough, but the tire is not. Is it possible to 
remedy the matter? 

Of course, the first thing we think of is solid tires, 
and I can say from experience that there is more than 
one make which sound. The car, however, simply 
must, in my opinion, be built for the tire. To buy a 
pneumatic-tired car and change the tires is, in nine 
cases out of ten, to court certain failure. Makers have 
perfected their cars on the assumption that nearly 3in. 
of spring play will be in the tire, and with the 3in. or 
4in. allowed in the single springs, this is quite a reason- 
able amount. Take away nearly the whole of the tire 
springing—for the actual springing of a solid rubber tire is 
not considerable, its function being to take up “dither,” 
or what is known scientifically as “small vibrations’”— 
and fail to increase the spring of the carriage springs, 
and the vehicle becomes uncomfortable and shakes itself 
topieces. It is perfectly possible to turn out a solid-tired 
car which shall be for all practical purposes as comfort- 
able as a pneumatic at speeds less than 30 miles per 
hour, and I believe that in time people will be content 
with a maximum of about 25, provided the car is so built 
as to be able to keep this speed up practically any hill. 
This in itself would bea performance beyond the ability 
of anything short of a racing car to-day. 

I have myself built a heavy steam car on solid tyres 
which behaved, at 20 miles per hour, very much like the 
pneumatic in crossing irregularities in the road. There 
was the same total absence of vibration or shock and the 
same rather pleasant nodding motion. 

To obtain these results I adopted the following course :— 
Firstly, I insisted on a minimum spring play of 6in., and, 
secondly, that the spring should be normally loaded to 
50 per cent. of its total load. That is to say, if the spring 
were open—distance A, Fig. 1—when unloaded 12in., 
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then it had to be compressed by its normal still load to 
Gin., the rest of the play being allowed for use. This will 
give a spring which the weight of a terrier will cause to 
move, even on a car weighing 1} tons, and one which 
will give easily and nearly completely to the inequalities 
of the road. I take it that the theoretically perfect 
spring should move so readily that in rising over an 
obstruction the wheel would not raise the vehicle body 
at all, the spring giving so readily that the axle would 
rise and fall under the body. This is, of course, not 
practically possible, but it is very nearly reached both by 
the pneumatic tire and the half-loaded spring, whilst the 
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size of the obstruction is within the absorbing power of 
the spring. 

It will be found by those who try the experiment that 
it is necessary to adopt some rather unusual expedients 
for double elliptic springs for motor cars. 

I suppose there are few engineers who would not say, 
were their opinion asked and had they never seen a 
wheeled carriage in actual use, that it would be useless to 
expect the usual carriage spring attachment to be 
suecessful. It has always seemed to me a sort of minor 
miracle that carriage springs do not cripple either longi- 
tadinally or transversely. Take the arrangement shown 
in Fig. 2, which is the usual arrangement mot a carriage 
spring. The tractive effort is on the body, and whatever 











resistance the wheel encounters in travelling over rough 
ground is resisted by the spring and its attachment alone. 
This consists solely of a couple of small clamps at the top 
and bottom. One would think that the strains on the 
bolts of these would be simply stupendous, yet they stand, 
and stand well. It is probable that as far as crippling 
longitudinally is concerned—that is, by allowing the 
axle to run back under the vehicle —that the ordinary 
attachment would be strong enough for motor work, but 
when we come to the transverse stresses the case is not 
quite the same. In the first place, on account of the 
swing of driving chains or the alignment of gear shafting. 
it is not permissible to have any excessive side swing in the 
body of the car as compared with its wheels and in the 
second place the stresses in motor car work are much in 
excess of those of horse traffic. Even if it were possible 
to take the vehicle by horse traction at the same speed 
on the level straight road that is usual with motor cars, 
it would be impossible to take an iron shod horse round 
a corner at the same speed that motors are habitually 
driven under these conditions, and this alone limits the 
speed. Further, the old style carriage was always shod 
with iron, of which the adhesion on ordinary roads is 
only 30 per cent. of the weight, whilst the adhesion of 
rubber is nearer 70 per cent., so that the new tires 
may well result in more than doubling the maximum 
possible side strains, a fact of which carriage builders 
are beginning to take notice. Considering all these facts 
it is necessary to introduce some arrangement corre- 
sponding to the horn plates of alocomotive to prevent lateral 
stress on the springs. Thisis not at all difficult. A vertical 
rod dependent from each side of the frame and close to 
the springs would answer the purpose probably quite well 
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and would not have to be very large or heavy. I givea 
sketch of the suggested arrangement in Fig. 3, the dotted 
lines showing the deflection to be prevented. We 
now come to the longitudinal stresses. The rear axle 
will take care of itself with its radius rods to take 
longitudinal stress off it, but the front axle may possibly 
require some support. One expedient is the old-fashioned 
American reach bar, which is rapidly going out of fashion. 
It consisted of simply two wooden struts connecting the 
rear and front axles, keeping them in alignment, and the 
fact that these were used on almost every American car 
of the first few years says much in support of ny theory 
that no engineer would have trusted the springs alone to 
stand the stresses to which they are supposed to be 
subjected had he not the coach builder’s successful ex- 
perience to support him. If the reach bar is objected 
to, we can use independent radius rods. We should then 
have a vehicle of great rigidity both laterally and longi- 
tudinally, and at the same time capable of great springing. 
There remain still a few points to be considered 
with reference to the double elliptic spring. It 
is not an unusual practice to articulate the spring 
attachment to a live rear axle in order to ensure 
weight being evenly distributed over the jour- 
nal. Where this is done, shown in Fig. 4, it is 
often the case that the radius rod is attached to the end 
of the swivel pin A. It will at once be seen that this 
radius rod does not point towards the centre of the axle, 
and any stress acting in the direction of its length will 
tend to cause the whole axle-box to rotate backwards 
around its axle. In practice this happens when exces- 
sive stresses are imposed on the radius rod, as when 
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applying a brake suddenly to the engine shaft, and the 
result is that the spring cripples somewhat in the way 
shown in Fig. 5, allowing the axle-box to go round back- 
wards and both parts of the spring to come in contact, 
whilst the rearward movement of the radius rod permits 
the chain to lengthen so far as to jump its sprockets. 
I have had_ this happen with the above design on 
several occasions. The methods of obviating are fairly 
clear. One is, of course, to attach the radius rod in such 
a way that its axis produced intersects the centre of the 
rear axle. Another is to make it to swivel about the axle 
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itself, as shown in section in Fig. 6. Yet a third is to 
have no articulation of the radius rod at all at the axle 
end, but screw its end dead into the axle-box, allowing 
the play of the spring to account for any relative motion 
of frame and axle and the resulting angular movement of 
the radius rod. I have not actually tried this, but I have 
no reason to think it would be unsuccessful. The detlec- 
tion of the springs in ordinary use would be enormously 
greater than any deflection caused by the radius rod. 
This system of rigid attachment is shown in the Milnes- 
Daimler omnibus at the Crystal Palace. 

To sum up, I am sure that if double elliptic springs, 
suitably proportioned to the load, as I have said, were 
used on a solid-tired car fitted with ample tires for its 
weight, and if the body were carefully stayed, we should 
have a car which for all practical purposes would be as 
comfortable as a pneumatic-tired car. 


Before closing I may mention that I have found the 


following formula fairly satisfactory for calculating spring 
sizes for motor car work. I have not so far been able to 
reconcile “ Molesworth’s Pocket-book locomotive spring 
rule with actual tests of springs. 

The formula is under, K being 
springs and 20,000 for double :— 


ia 
kobe 
a= [ceo of plates. 
Thickness in inches. 
Breadth in inches. 
= Total length. 
About 40,000 for single springs. 
= Detlection in inches per ton. 
(From * Practical Engineer's Pocket-book.”’) 
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There is considerable difficulty in getting any coach 
ironwork builder in this country to quote for a specifica- 
tion such as the following:—* Wanted a double elliptic 





spring of 1din. plates 48in. long, and to be open l5in. when 
idle and 73in. when loaded to 7501bv. Please quote and 
say how many and what thickness of plates you propose.” 
In almost all cases I have had as an answer a request for a 
specification of the number of plates and thickness wanted, 
when they would be glad to quote. None of the people I 
wrote to seemed to have more than a vague idea of the 
power of the springs they made. On consulting a coach- 
builder the case was not different. He showed me a 
spring he had in stock, and said “ That’s a good spring— 
would carry four people with ease.” Whether the ease 
was to be to the people or the spring did not appear; 
probably that would depend on luck and the weight of 
the people. This unit as a standard of spring powers 
may have much to recommend it, but I thought I could 
do with something more definite. I therefore ordered a 
sample spring having four plates of ;5;in. thickness, 45in. 
long, 15in. open at A, Fig. 1, when idle. I placed a 
weighbridge under a drilling machine, and the spring on 
that, and then ran the spindle down by power, noting the 
weight on the bridge per inch of compression. In the 
light of the experience so gained, which will be found in 
Table I1., I ordered spring No. 2., This consisted of six 
plates j3,in. thick by 1l}in. broad, 45in. long, and the 
results are given in the table. It must always be 
remembered that a spring “settles” in use; that is to 
say, a spring which may be 6in. open under load when 
first put into service, will probably be 5in. the day after. 
After the second day it should not take up much. I 
believe there is no doubt whatever that the secret of 
comfortable springs is not to have them either too strong 





or too weak. 
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WATER-TUBE BOILER. 


THE illustration on page 201 shows a new type of water-tube 
boiler which has been designed specially for land work to 
deal with dirty feed-water, by Mr. W. E. Berry. 

The boiler shown has be en successfully at work at Messrs. 
Richard Johnson and Nephews’ Rolling Mills, Mane shester, 
and is fed from canal water passed through economisers. 
The solids in the water vary from about forty to fifty grains 
per gallon, and the tubes over the furnaces have, we ar 
informed, never given the slightest trouble nor do they show 
the least tendency to bulge or burst, thus confirming the 
accuracy of our oft-repeated statement that tubes under 
24 diameters long will give no trouble. 

There are a number of novel features claimed by Mr. Berry 
for this boiler. First there is no elaborate foundation required 
to carry the boiler, it being seated on six cast iron stools, 
two being placed under each mud drum. Secondly, there are 
no deep banks of tubes through which the gases have to 
be driven ; only three rows are fixed in each section. 

Further, the outer rows of tube holes in each drum are not 
drilled radially but parallel to the centre tube, thus keeping 
the tubes straight. No great difficulty either in drilling the 
holes, as shown, or expanding in the tubes has been en- 
countered ; only a little more care is required in the last 
operation. 

The tubes between the three bottom drums and the upper 
drum form the sides of the flues along which the gases are led 
to the chimney. The furnaces are independent, as in the 
Lancashire boiler, and the gases also mingle at the back end 
as in that boiler. 

The boiler illustrated was constructed by Messrs. Hewitt 
and Kellett, Bowling Boiler Works, Bradford. It consists of 
three mud drums, forming the base, with three rows of tubes 
connecting them to each other. 

The outer drums are 2ft. diameter, and the central 
drum 3ft. diameter. This enlargement of the centre drum 
was provided, first to give the necessary inclination to the 
tubes for the maximum evaporation; secondly, to induce 
the circulation towards the centre drum ; and thirdly, to provide 
for the easy replacement of the tubes over the furnaces. 
To renew the tubes referred to they can be driven into the 
centre drum and replaced from it. 

The three bottom drums in this design are connected 
to a single steam drum 4ft. diameter by three rows of tubes ; 
the space between these tubes form the passages by which 
the gases are led round the boiler. Over the furnaces a brick 
arch is built which terminates short of the length of the 
boiler. On the top of this arch in the left-hand furnace 
there is a vertical wall built to throw the gases well up into 
the space between the tubes, as shown. Over the space at 
the back end of the right furnace a passage way is built 
to conduct the gases from this furnace, and pass them 
between the vertical tubes into the space over the left 
furnace. The gases from both furnaces mingle at the back 
end, and pass to the front end of the boiler; they then pass 
through between the vertical tubes, owing to the brick screen 
behind them being stopped short, and into the passage over 
the brick arch of the right furnace, returning to the back 
end of the boiler; where in this instance the gases pass out 
sideways into a chimney-stack. The gases traverse by this 
means a distance of about three times the boiler length. 

Owing to the tubes forming the flue walls very little has to 
be provided in the way of the seating of this boiler. Against 
the inclined tubes bricks are laid without fire-clay, and 
covered over with a coating of non-conducting composition. 

The triangular end walls are built with an air space of 
3in. between. No headers are used, but wires are laid across 
from each course. The seatings of this boiler cost, we 
are told, less than half what is required for boilers of the 
3abcock or Stirling types. 

The inspection of this boiler is a very simple matter indeed 
owing to the tubes being straight. These can all be seen 
internally through the breaking of a mudhole or manhole 
cover joint in each drum. An external examination of the 
tubes and drum surface can also be easily made. The 
replacing of any of the tubes is not troublesome, the whole 
of them ‘being swelled lin. atone end. Asalready mentioned, 
those over the furnaces are drawn into the middle drum, 
while the others can be angled into the space between, and 
passed out through the cleaning doors in the front walls. 

The boiler illustrated is built of steel throughout for 
a daily working pressure of 120 Ib. per square inch, and 
sustained satisfactorily a hydraulic test of 240 lb. per square 
inch. The tubes over the furnaces are solid drawn steel 3in. 
external diameter, and the vertical and inclined tubes are 
lap-welded steel. Hach of the drums has a circular seam in 
the middle of the length ; this was put in to help the makers, 
as the gap of their riveting machine was too small, Hence 
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the brickwork appearing in the middle of the length of the 
sectional elevation on AB; this is only the brick screen 
behind the vertical tubes. The feed water is introduced into 
the steam drum about 3in. below the working level, and 
reaches the bottom drums through the outer rows of tubes, 
and passes into the centre drum through the tubes over the 
furnaces, the circulation being in this direction, as proved by 
about twice as much mud being deposited in the centre drum 
as in either of the outer drums. 

In this small boiler of 1100 square feet surface there 
is more water above the tubes over the furnaces than there 
is in an 8ft. by 30ft. Lancashire boiler over the furnace 
crowns. 

The furnaces are arranged on the Lancashire boiler system, 
each furnace being, as stated above, separate, and the gases 
mingling at the back end of the boiler. This arrangement, 
when fired separately, and in combination with the good 
combustion, renders the boiler comparatively smokeless, 

We append a copy of an analysis of the feed-water from 
the canal made by Messrs. Bell Bros., of Ravensthorpe. 


B.C. 


Grains per Gallon. 


Sample s A, 





A. B. G5) 
Neutral .. Neutral Neutral 
Alkaline .. Alkaline .. Alkaline 

7 0-6 : 1-1 


Reaction, cold 
» boiling 

Hardness, temporary 
permanent 17-1 
18-2 
54-0 
9.5 
14-3 
Fair 
Nil 
Fair 
9-2 


Total 
Total solids (dissolved 
Carbon dioxide .. .. 
Sodium chloride 
Magnesium . 
lron . 
Sulphate 
Sodium carbonate 





THE ELECTRIFICATION OF THE METRO- 
POLITAN RAILWAY. 
No. IIL.* 

At the present time the generating station at Neasden is 
still in an unfinished state, but an excellent idea may even 
now be obtained of its appearance when complete. None of 
the running machinery is as yet erected, but parts are now 
being delivered. On the other hand, the boilers are for 
the most part in place. It will be of interest, no doubt, if 
we give a general description of the various machines, «c., 
which will work in this fine power-house, leaving details 
to be given when the plant is finally in place and at work. 
It will be remembered that in the first article in this series 
we gave in a few words an outline of the general arrange- 
ment of the station. The machinery buildingis practically 
divided up into two compartments, that reserved for the 
generators proper and that for the transformers. The 
former is 233ft. Yin. long by 43ft. 6in. wide, while the latter 
is 66ft. long by 48ft. 6in. wide. In the former the roof 
principals, and hence also the piers which support the 
rails for the overhead travellers, are all, save one, 
16ft. 9in. apart from centre to centre. The other distance, 
which is that at one end of the building, is 16ft. There 
are two 20-ton three-motor cranes, made by Higginbottom 
and Mannock, and these are now in position. Over the 
transformer portion of the house the distance apart of the 
roof principals is 16ft. 6in. The boiler-room is 
53ft. bin. wide and 327ft. long, including the coal 
hopper. Generally speaking, the roof principals in the 
boiler-room are 17ft. 6in. apart. In the first instance 
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ten boilers are provided for, and they are now all of them 
in position, and the fitting up and preparing of them for 
work is progressing. They are, as has already been stated, 
of the Babcock and Wilcox type, with superheaters by the 
same company. They are mounted in sets of two, and 
are provided with Roney’s mechanical stokers. The two 
engravings which we give herewith, and which represent 
a plan and cross section of the whole power-house, will 
serve to show how the building is arranged. To the right 
of the boiler-house will be seen the coal hopper, which has 
an area of 19ft. Tin. by 19ft. 3in. Coal coming -in in 
trucks on a siding from the Metropolitan Railway system 
will be shot into this hopper, and will be lifted by an 
elevator to a series of bunkers placed over the stoking 
floor. From the coal hoppers the coal will descend by 
gravity through shoots to the hoppers of the mechanical 
stokers. The coal conveyor is of the continuous gravity 
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| engines are not to be used. 


type. Automatic discharges are provided at various 
points along the line of the conveyor, over the coal 
bunkers. The line of the conveyor will be carried down 
through the boiler-room basement in front of the ash 
doors, from which point the ashes will be carried and 
automatically discharged into the ash-bin situated over 
the coal hopper, the one conveyor performing the two 
operations. The ashes will be fed by hand into the 
conveyor, and will discharge by gravity from this bin 
into empty coal wagons. The boiler pressure to be 
employed is 180 1b. on the square inch, and each boiler is 
of a size to evaporate 20,000 lb, of water per hour. The 
coal elevator will be worked by an alternating current 
three-phase motor. The shoots leading down from the 
coal bunkers to the mechanical stoker hoppers are to be 
fitted with automatic weighers, 

The main flue is led right along behind all the boilers, 
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There was the reciprocating steam engine, whether 
vertical or horizontal; there was the steam turbine, and 
there was the gas engine. The British Westinghouse 
Electric and Manufacturing Company, which is respon. 
sible for the whole of the work of the power-house, 
including the actual buildings, sent in with its tender an 
offer to instal steam turbines of its own construction 
designed, so we understand, more or less on the lines of 
the Parsons’ turbine. The consulting engineer accepted 
this offer, and turbines are to be installed. They are to 
be of 5000 brake horse-power, and are to revolve at 1000 
revolutions per minute. The electric generators are ty 
be of the Westinghouse Company’s three-phase ty) 
and are to have an output of 3500 kilowatts each, at 4 
voltage of 11,000, this voltage being generated direct, 
There are at first to be three combined sets, such as that 
just outlined, so that the total steam horse power will | 
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NEASDEN POWER HOUSE—GENERAL PLAN 


partly below and partly above floor level. It is 9ft. wide 
throughout, and its height is increased for each boiler 
which it passes, it being rectangular in cross section, and 
attaining a maximum height of 18ft. 6in. It will be 
divided into two by a central brick partition, the two 
halves leading into flues branching off at right angles over 
the floor of the boiler-house to the economiser-house, 
which abuts on the centre of, and is at right angles to, the 
boiler-house. This economiser house is divided into two, 
both halves being entirely separate, and each being pro- 
vided with an induced draught fan. Each fan is 15ft. in 
diameter, and is driven by a single-cylinder horizontal 
steam engine. These fans are of American manufacture. 
The economisers are made by Green, and have together 


\TruscesI6'apart 


15,000 and the total electrical output 10,500 kilowatts. It 
will be interesting to watch the performance of these 
turbines, for they are the largest which have yet been 
designed for operating in an electric power station in 
this country. We understand that the following 
guaranteed steam consumptions were given by the con- 
tractors—At full load 17 lb. per kilowatt, and at half load 
204 Ib., these being with a steam pressure of 160 Ib., as 
that was the pressure originally proposed. We are not 
informed what the guaranteed consumption will be with 
180 lb. pressure. The originally specified periodicity for 
the alternators was 25, but this was subsequently changed 
to 334. The efficiency of the generators was guaranteed 


s° 
to be—at full load 97 per cent.; at three quarter load 96 
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NEASDEN POWER HOUSE—CROSS SECTION 

1760 tubes, 10ft. long and 4in. inside diameter. They are 

placed at a distance apart of 10}in. from centre to centre. | 
The pipes are arranged in four batteries of 440 pipes each. | 
The scrapers are driven by three-phase alternating current 

motors. The general arrangement of both boiler and 

economiser houses is well shown in the engravings, and 

will not need more detailed description. We may add 

that the chimney is a fine erection 200ft. high, and having 

an internal diameter of 15ft. It is, as is also the main 

building, of red brick, and the whole is effective, though 

simple in design. The feed pumps, &e., will be placed in 

the engine-house basement. 

Reverting to the engine-house, we may repeat that 
the main generators will be placed with their axes 
parallel to the length of the building. Reciprocating 
We may mention that the 
specification sent out by the company’s consulting engi- | 
neer sought tenders for three types of prime generator. | 
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per cent.; and at half load 94:5 per cent.; while at 1} load, 
that is to say, at 25 per cent. overload, it was given as 97°4. 
The temperature rise was not to exceed 40 deg. Cent. after 
arun of six hours. The pressure tests which these machines 
have to undergo are the following :—Field 2500 volts alter- 
nating for one minute; between armature and frame 20,000 
volts for half an hour; 30,000 volts for one minute, and 
35,000 volts for one second. The weight of each is to be 
212,000 lb., the heaviest single-piece being 75,000 lb., and the 
rotor weighing 67,000 lb., or approximately 30 tons. None of 
these machines has as yet been delivered, though we under- 
stand that one of the bed-plates is now on its foundation. 
Separate-steam driven direct current exciters are to be 
employed, these being of 100 kilowatt capacity each. 
The various motors throughout the building will have a 
steam driven plant to work them, the current being pro- 
produced by a 100-kilowatt combined engine and dynamo. 

As already mentioned, a portion of the power-house will 
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be used as a sub-station, and will contain three 800- 
kilowatt three-phase to continuous-current motor 
venerators. The main current at 11,000 volts will be 
transformed down in static transformers to 440 volts, and 
this voltage applied to the motor generators. There will 
be 12 transformers, each of some 250-kilowatt capacity, 
and oil insulated. These will all be in the basement, 
below the level of the generator house floor. We noticed 
an ingenious way of forming the conduits for running the 
cables between the machine transformers, the switch- 
boards, kc. The conduits are made by coating the out- 
sides of cast iron pipes with plumbago, laying these pipes 
in sets, and filling up all round them with concrete. 
When the concrete is hard, steam is passed through the 
ipes, which causes them to expand. The result of this 
is that the plumbago is forced against the surrounding con- 
crete,and adheres closely to it, and the pipes when cool can 
be withdrawn. This proceeding forms an excellent set of 
conduits, through which it is easy to haul the cables, with 
but little effort or fear of damage. 

The switchboard will occupy a large gallery at one end 
of the machinery room, being carried on a concrete floor 
placed at some 16ft. from the machinery-room floor. It 
is too early yet to describe this portion of the equipment 
in any detail as, of course, none of it is yet erected. 

The steam from each turbine will be carried into an 
elevated barometric jet condenser, in which steam is 
condensed by coming into contact with the circulating 
water. Each turbine will have its own condenser. The 
condensers consist of a cylindrical vessel, into the top of 
which is led the exhaust pipe from the turbine, and also 
the circulating water pipe. The water from this pipe 
impinges upon a plate so shaped that the water is much 
sprayed about and condensation takes place. The 
cylindrical vessel finishes at its lower end in a pipe 
which is led down below the level of the water in the hot 
well, thus making a seal. The air pump is also connected 
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which the works are proposed to be carried out, but by | 
the diversion of storm water and sewage from sewers in 


The engineer to the County Council estimates that the | 


pumping stations would approximately 


new works comprise: (1) A relief sewer to take the water | 
direct from Holloway-road to the Thames, and to receive | 
overflows from other sewers, including the existing and | 
the new middle-level sewers. This sewer, which can | 
discharge by gravitation into the river at all states of the | 
tide, will be about 4) miles long, and the cost, apart from | 
that of forming the outlet, is roughly estimated at | 
£250,000. (2) A new sewer from Sparsholt-road, along 
Stroud Green-road, Tollington Park-road, and Grove- | 
road, into the Holloway storm relief sewer, the expendi- | 
ture being calculated at £25,000. (3) Anextension of the 
Hackney Wick relief sewer in a northerly direction, from 
its present termination in Gainsborough-road, the cost 
being put at £70,000. (4) Anew storm water sewer from 
the middle level-sewer near Notting Hill to the Counter’s 
Creek sewer, at an outlay of £20,000. (5) The erection of 
a pumping station at Wandsworth, which, exclusive of 
the cost of the site and the construction of the necessary 
sewers in connection therewith, is estimated to involve an 
outlay of £100,000. A gravitation discharge for storm 
water into the river at the desired point is said to be im- 
practicable. (6) The building of a pumping station near 
the river in the neighbourhood of London Bridge, and the 
construction of two relief sewers in connection, the cost 
being £130,000. One of the sewers is to proceed from 
near the Elephant and Castle or St. George’s-cireus to | 








to the top of the cylindrical vessel above referred to, and 
will consist practically of a vertical pipe, down which is | 
poured the condensing water, meeting the steam on the 
way. The vacuum is established by means of the | 
column of water in the discharging pipe, which works | 
under a barometric head of approximately 34ft. The 

water finally falls into the hot well, which is really a | 
trough running along the outside of the building. From | 
this hot well it is forced by a Gwynne centrifugal pump | 
to the top of the cooling towers, which are of the Donat | 
make, There are to be six of these, and the cooled water | 
is returned to the lake, from which run conduits, and | 
from these the water is pumped to the top of the | 
barometric condenser in each case. The water, there- 

fore, will be used over and over again, the wastage being 

made up from the wells to which we have previously | 
drawn attention. Each turbine, besides having its own | 
condenser, will have its own hot water, cold water. | 
circulating and vacuum pumps. Adjoining the switch- 

board end of the machinery hall have been arranged the 

offices for the staff. These appear to us to have been 

excellently planned, and afford room for the chief electrical 

engineer with his assistants, the mechanical engineer, | 
draughtsmen, Xc, 


THE LONDON MAIN | 
SYSTEM. 


. 


EXTENSION OF 
DRAINAGE 


\ COMPREHENSIVE scheme has been prepared by the 
engineer to the London County Council for the extension | 
of the main drainage system by the provision of additional 
facilities for the disposal of storm water in different parts | 
of the metropolis. In the course of a report on the sub- 
ject by the Main Drainage Committee, reference is first 
made to the serious floodings which took place owing to 
the heavy rainfall in June, July, August, and September 
of last year, and to the scheme brought forward at the 
end of 1899 for the enlargement of the main drainage | 
system at an approximate cost of £2,947,000. Since this 

project was approved, considerable progress has been 

made with the works undertaken; but these have so far 

been principally confined to the construction of additional 

outfall sewers, as it is necessary that the outlets should be 

well advauced before the new intercepting sewers which 

will discharge into them can be commenced. The works 

which have already been completed both on the north 

and south of the Thames, represent a total expenditure of 

£1,014,460 out of the aggregate estimate of nearly three 

iniJlions sterling. ‘While convinced that great relief will 

be afforded by the completion of this scheme, the report 

is strongly of opinion that the County Council should 

undertake other remedial measures for the disposal of 

storm water in particular localities. In considering the 

question, the fact has been borne in mind that the dis- 

charges into the river of sewage, diluted toa comparatively 

small extent after a slight rainfall, and necessarily of a 

foul character, will be obviated on the completion of the 

proposed new intercepting and outfall sewers, and the 

principle that sewage should as far as possible be con- 

veyed to the outfall works and storm water to the river, | 
can therefore be acted upon with greater safety. It must | 
be recognised, however, that the general features of the | 
main drainage system have been unalterably settled, and | 
that so far as almost the whole of London is concerned, 
it is impossible to separate the rain water from the house 
drainage. The open streams in some of the outlying 
parts of the county can with advantage be used for the 
disposal of storm water, and this course has been largely 
adopted, notably at Lewisham. The new scheme, there- | 
fore, proposes the construction of relief sewers, which will 
communicate directly with the river Thames or with other 
sewers already connected therewith. In order to provide 
a satisfactory outlet for the storm water in low-lying 
localities, it will be necessary to erect pumping stations, so 
that the discharge can take place at ail states of the tide, 
as otherwise the sewers through being tide-locked, will | 
be unable to afford the desired relief. 
that the relief will not be restricted to the. districts in 


| 








It ‘is anticipated | 


| £16,500,000 in 1898 to no less than £41,700,000 in 1903. 





the pumping station, and the other to the latter from 
Bermondsey. As regards the remaining districts on the 
south side of the Thames, the report expresses the opinion 
that the necessary relief will be afforded by the new out- 
fall and intercepting sewers embodied in the extension 
scheme of 1899, as well as by the two new pumping 
stations included in the new storm water project. At the 
same time the existing sewers will then be more capable 
of disposing of the storm water from such districts as the 
new sewers will not pass through. In addition to the six 
important proposals which have already been outlined, the 
new scheme provides for the execution of smaller relief 
works for various districts at an approximate cost of 
£75,000. It is now proposed to expend £5000 on the 
preparation of plans and other expenses incidental and 
preliminary to the commencement of the works under the 
new project. 





Tue Board of Trade returns recently issued show that 
up to June, 1903, the capital expenditure on tramways and works 
open to traffic by local authorities rose from £4,000,000 in 1898 on 
forty-seven undertakings to £18,500,000 in 1903 on 142 under- 
takings ; while the expenditure on enterprises belonging to all 
others rose from £7,800,000 on 116 undertakings to £14,400,000 on 
154 undertakings. The total capital amount of the local autho- | 
rities rose from £6,100,000 in 1898 to £24,500,000 in 1903. During 
this period the total on lines and works was £12,200,000 and 
£33,000,000 respectively ; while the whole expenditure — = 
n 1895 
the length of mileage open for traffic under local authority was 45] 


| miles, and in 1903 it was 1068 miles, 


other districts, a considerably larger area will be relieved. | 


total expenditure on the suggested new sewers and | 
amount to | 
£737,000, but this sum does not include the cost of | 6in. guns. 
acquiring the sites for the pumping stations and outlets. The | to enable a comparison to be made, and the shooting of 


| also been given. 


Prize Firing Results in Three Prinetpal Fleets, 1902-1903. 


Target 15ft. high, area 525 square feet, range 1400 


PRIZE FIRING IN 1903 AND SOME 
COMMENTS. 
(By a Military Correspondent.) 
APPENDED is a summary of the results obtained at 
prize firing in our three principal fleets with the 12in. and 
Figures for 1902 are also given where possible 


the best ship on each station is noted in the column of 
remarks. The difference in rates of fire and hitting of 
the 6in. Mark VII. and 6in. Q.F. is so slight that they 
have been summed together for the purposes of this 
return. The average rates of fire and hitting, &c., in the 
latest marks of 9°2in. guns, obtained from the prize firing 
results in 1903 of four cruisers of the Cressy class, have 
The excellent shooting of the 12in. guns 
in the Channel and China squadrons is worthy of note, 
and generally a 10 per cent. improvement on the 1902 
figures is shown. There is a general improvement to be 
noted in the rates of fire and hitting with the 6in. gun 
throughout the fleets, although the actual percentage of 
hits is no higher. 

We do not anticipate, under the present conditions of 
prize firing—which are given below—any great advance 
in the future on the 1903 results with 12in. and 6in. guns. 
The rate of fire with the 9°2in. may very possibly go up to 


| three rounds per gun per minute, but an average of 2°5 


is good, seeing that this type of gun and mounting have 
not long been in the service. 

The percentage of hits to rounds fired averages about 
50 throughout. At battle range of from 3000 to 6000 
yards it, as far as may be judged from the results of 
recent long-range firing, would be about 20; under battle 
conditions probably not more than 10 to 15. Against 


la. Mark LX, 
2000 yards, speed eight knots, 





a - = ae 
54 St Sof Sa 
Fleet and year, 2é 2s z= ose Remarks. 
a8 | 32 | 5” | 8° 5 
Zz = Z ma + 
China, 1902 16 76 36 17 0-79 0-37 6 Best ship H.M.S. Ocean 
Rounds per gun per minute 1-04 
Hits ee 0-71 
1903 A) 118 73 62 0-98 0-61 6 Best ship H.M.S. Ocean 
Rounds per gun per minute... 1-17 
Hits 0-75 
Mediterranean, 1902 0 234 94 30 0-99 0-39 6 
190% ii 241 107 14 0-91 0-40 6 Best ship H.M.S. Bulwark 
Rate of firing . ‘ 1-25 
Rate of hitting 0-63 
Channel, 1902 ? ? ? ? ? 6 No data. 
1903 20 157 S35 1) 1-30 0-60 6 Best ship H.M.S. Majestic 
Rate of firing 1-54 
Rate of hitting 1-0 
Total (two fleets), 1902 i 315 130 $1 0-94 0-39 6 
(three fleets), 1903 MM 516 263 51 1-02 0-52 6 
Prize Firing Results, 1902-1903.—6in. Mark VII. and 6in. QF. 
Target I5ft. high, area 300 square feet, range 1400—1600 yards, speed 12 knots. 
China, 1902 110 1062 575 dA 1.83 2-61 2 Best ship H.M.S. Ocean— 
Rate of fire 6-79 
Rate of hitting 4-89 
1903 130 1542 807 52 oO 3-10 2 Best ship H.M.S. Goliath 
Q.F.) Rate of fire 6-67 
Rate of hitting 1-04 
Mediterranean, 1902 203 2003 1103 a 1-95 2-72 2 
| (72 6in. Mk. VII.; 131 6in. Q.F.) 
Mediterranean, 1903 ...| 203 2068 1189 ri 5-09 2-93 2 Q.F.: Best ship H.M.S. Gladiator— 
(108 6in. Mk. VIT.: 95 6in, Q.F.) Rate of fire ; 5-63 
Rate of hitting ... 3°75 
Mk. VII.: Best ship H.M.S. Bulwark— 
Rate of fire per 7-33 
Rate of hitting 1-08 
Channel, 1902 t f ? 2 No data. 
; 1903 83 875 123 18 5-26 2-55 2 Best ship H.M.S. Majestic 
(Q.F.) Rate of fire 6-42 
Rate of hitting 3-67 
| Total (two fleets), 1902 313 3065 1679 bd $-89 2-68 2 
(three fleets), 1903 416 4485 2419 55 3-39 2-91 2 
Prize Firing Results, 1903. —9+2in, Mark 1X. and X. 
Conditions as for ]2in. 
Four ships of Cressy class s 119 64 54 2-48 1-33 6 Best ship, H.M.S. Hogue 
; Rate of fire - 2-58 
Rate of hitting ... 1-66 


actual ships the Japanese made 15 per cent. hits at 3000 
yards at the battle of the Yalu. The rate of fire would 
probably also fall about 50 per cent. Five rounds a 
minute with the 6in. and three rounds with the 9*2in. 
could not be kept up for more than a short period. 

Objection is frequently raised to the shortness of range 
at prize firing, and unless prize firing were supplemented 
by long-range firing, the objection would be very largely 
justified. It must be remembered, however, that prize 
firing is essentially a test of the gun layer, and it is 
desirable to eliminate as far as possible all errors due 
to bad range-finding, a faulty system of fire control, &e. 
These are tested at the long-range firing under battle 
conditions—which might very well be carried out. more 
frequently—whereas all that is tested at prize firing is 
the men behind the guns. Therefore the practice is 
carried out at short range by single guns—i.e., one gun 
fires at a time, not all together—and the shortness of 
range is neutralised as far as possible by the small area 
of the target, which is of only two dimensions instead of 
three—as would be the case in reality—and which pre- 
sents a vertical area of only 3 that of a modern first- 
class cruiser. 

The great value of the heavy guns is apparent from the 
tables. In mere weight of metal striking per gun per 
minute, the 12in. gun is superior to the 6in. as 4 is to 8, and 
the vastly superior penetrative powers of the heavy shell, 
coupled with its very much larger bursting charge, make 
their relative values nearer 40 to 3. 

The 9-2in. is probably of as great. if not of greater 
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value than the 12in., at any rate up to 3000 yards, beyond | 


which, of course, the heavier shell has the advantage. Capped 
9: 2in. shell of good quality striking directly can get through 
Tin. of K.C. up to 4000 yards, and in cases where, as in the 


United States, armour-piercing shell—vide Report Chief | 


of Bureau of Ordnance, 1902—strength is not sacrificed 
to a per cent. or so of bursting charge capacity, such a 
shell may even take its bursting charge through its own 
calibre of hard-faced Krupp steel. 


striking per gun per minute it is to the 6in. very nearly | 


as 2tol. In fact, the 6in. is out of date both as an 
armour piercer and as a shell gun, and nothing under a 
7*5in. should be placed on any future battleship, dis- 
regarding, of course, the light, quick-firing armament of 
12-pounders and the like. 
Weight of shell as under: 
in. 
12 
9.2 
6 
The bursting charge of an armour-piercing shell is from 
4 to 5 per cent. of its weight. 


Ib, 
Sa0 
S80 
100 





THE HEAT TREATMENT OF STEEL. 


Tue discussion of the sixth report of the Alloys 
Research Committee was concluded at the Institution 
of Mechanical Engineers on Friday evening last. There 
were no new speakers. Mr. Merrett replied to some of 
the questions that had bzen raised on the two previous 
evenings; and Professor Gowland, in a written communi- 
cation, since he was unfortunately prevented from 
attending by illness, replied to others. 

We propose now to review the discussion as a whole. 
It commenced after the reading of the report on 
January 15th, was adjourned, and continued at a special 
meeting on January 29th, and was concluded, as already 
stated, on Friday last. No less than fourteen members 
took part in it, and for the greater part they were the 
accepted authorities on metallurgical questions. 

The discussion opened with a short introduction by the 
President, Mr. Hartley Wicksteed. He outlined the 
history of the report and the work of the Committee, and 


expressed on behalf of the meeting the thanks that were | 


due to the late Sir William Roberts-Austen, and to his 
suecessor in the Chair of the School of Mines, Professor 
William Gowland, who were responsible for the report 
itself, and to Mr. W. H. Merrett, who had done most of 
the practical work in connection with it, and to Mr. 
Harbord, Mr. Smith, and Mr. Reilly, who had assisted in 
various ways. 

The first speaker in the discussion was Monsieur Le 
Chatelier. He touched upon three points. The first was 
the value of the Research Committee; the second the 
desirability of using notched bar tests; the third the lack 
of uniformity in the definition of certain substances. Thus 
what one metallurgist called martensite, another called 
troostite, and a third sorbite. 


constituents of steel could be accurately defined. 


tests by a telling table which he wrote upon the black- 
board. It showed the results of tests made on a bar of 
mild steel with a breaking stress of 38 kilogrammes per 
square millimetre, and 34 per cent. elongation. It was 


divided into three parts, and from each a test piece was | 


cut, with the object of judging the homogeneity of 
the bar. The three pieces were heated to 950 deg. 
Cent. and tempered at 600. One was used as a 
standard, whilst the others were raised to a white 
heat, one for 15, the other for 30 minutes. Three 
tests were made: (1) Ordinary tensile; (2) notched bar; 
(8) Wohler test, z.c., rotating the bar under a bending load. 
The table was as follows :-— 

1. Steel quenched at 950, tempered at 600. 

2, The same, and annealed for quarter-hour at 1100, 

3. The same, and annealed for half-hour at 1100. 
Notch test. yy, 
Kilogram - W 
meters to 

break, 

32 
20 
29 1 


obler test. 
Revolutions 
+o break. 
75 
135 
70 

This table showed that the third bar differed far more 
markedly from the first bar than the tensile test would 
lead one to believe. 

Mr. Harbord followed M. le Chatelier, and the point 
of importance in his speech turned upon the smallness of 
the test specimens. The experiments of the report were, 
he explained, to be regarded only as pioneer experiments, 
and it had been Sir William Roberts-Austen’s intention 
to carry on the research with much larger pieces. He 
adduced, however, a number of figures from various 
authorities—Brinell, Arnold, &c.—which supported the 
figures given in the report; but, on the other hand, he 
had found that the results obtained by Mr. Campion, and 
given to the Iron and Steel Institute last year, on large 
test pieces were at variance with the figures given in 
Tabie V. of the present report. Campion was of the 
opinion that heating above 850 deg. was more likely to 
cause brittleness in steelthan to improve its mechanical 
properties. Mr. Harbord thought that where the results 
of tests.on large and small specimens were in conflict, 
those from the larger pieces should be selected. 

Professor Turner and Dr. Glazebrook offered tributes 


Tensile test. 





Specimen. 
Breaking Stress. Elongation. 
1 a 38-9 35 
38-6 20 


» 
3 38-6 


to the memory of the late Sir William Roberts-Austen | 


and to the great work he had done for metallurgy, and 
Dr. Glazebrook expressed a hope that the National 
Physical Laboratory might be aliowed to assist in the 
prosecution of further tests under the direction of the 
Alloys Research Committee. 

Mr. Stromeyer wanted more tests and longer test 
pieces. He especially recommended the use of torsion 
tests, which gave useful data about shearing, and which 
were particularly valuable to gun makers, since the metal 


In weight of metal | 


There was much work | 
to be done before the characteristic properties of such | 
The | 
speaker enforced his remarks on the value of notched bar | 


was subjected to something resembling the compound 
| stresses set up in ordnance. But, more than any par- 
| ticular method of testing, he thought it important that 
| experiments should be carried out on mild steel, the metal 
most generally employed by engineers, of whom only a 
limited number had to deal with high carbon steels. He 
| instanced two cases where impurities had affected mild 
| steel in a remarkable manner. One of these was a plate 
from which test pieces were satisfactory, but which 
j cracked in the rolls when being bent to quite a large 
radius; the other was the case of a steel which would 
weld well, but cracked immediately afterwards. Such 
examples as these, he thought, showed the necessity 
of investigation into the effect of impurities on mild 
steels. 

Dr. Kirke Rose, of the Royal Mint, dwelt upon several 
of the theoretical as distinguished from the utilitarian 
parts of the report. He discussed some of the curves 
which have been designed by metallurgists to represent 
the changes in metal, and asked if there had been 





sufficient experimental proof to verify them. There 
were many figures in the paper that bore upon this point, 


on the whole subject, and he appealed to him to give 
them a summary of the conclusions that might be drawn 
from the report. Coming to more essentially practical 
questions, he said he thought it was not sufficiently 
generally recognised that the composition of the steel 
determined the temperature at which it ought to be 
quenched, and that for complete hardening it should be 
homogeneous at the moment of quenching. 

This concluded the discussion on the first evening. On 
its resumption Mr. Stead was the first speaker, and he 
commenced by outlining the history of the steels which 
had been used by the Committee. No. 1 sample was a 
basic steel made by the Saniter process : it contained more 
arsenic than Swedish steel. No. 2 was a Swedish Bessemer 
steel. The others were all crucible steels. All the steels were 
rolled and cold reeled, which gave them a good appear- 
ance, but apparently did not improve their mechanical 
properties. The speaker then went on to give an interest- 


but Professor Gowland had a great deal more information | 





ing explanation of the changes that take place in steel 
bars. Such a series of changes is readily obtained by 
heating one end of a bar in a furnace whilst the remainder 
is exposed in the air. The bar is then at different tempera- 
tures along its whole length, and if cooled suddenly in | 
water the condition of the steel at that instant is retained, 
and by cutting sections may be examined at leisure. Mr. | 
Stead gave an interesting diagram, which explained the 
nature of the changes which took place. Turning to the 
report itself, the speaker spoke of the desirability of 
checking the figures given in Table IX., which appeared to 
him to be extraordinarily high, and corrected the wrong | 
impression given by a passage in the report that he | 
favoured soaking at 900 deg. Cent., a practice to which he | 
was, as a matter of fact. strongly opposed. He pointed | 
out that the statement given in a previous report that | 
Austenite had no cutting value had been disproved, and | 
it was now believed that the value of high-speed steels | 
was largely due to its presence. 
Professor Arnold followed. and dealt trenchantly with | 
the report, attacking the allotropie theory with charac- 
teristic energy. It is unnecessary, we think. to follow | 
him through that part of his speech. But on the 
more practical part of the paper he had not many better 
words to give. He thought that the steels emploved for 
the test were absolutely abnormal, and should never have | 
been used, and he did not agree with Mr. Stead that their | 
badness was due to cold-reeling. He complained, too, of 
the use of the term breaking strain onall the diagrams,* and | 
suggested that maximum stress would be a better ex- | 
pression. He spoke of the antiquity of the plan of 
heating brittle steel to 900 deg. C., and allowing it to cool, 
and said that in Sheffield it was not known as restoring, 
but as “faking” steel. Through the kindness of Mr. 
Milton, he was able to tell the meeting of a lin. boiler- 
plate which, though its chemical analysis was correct, 
and though it had stood its mechanical tests properly, 





| split from end to end like glass under the final hydraulic 


test. It was only one case among many that had come 
to his knowledge, and he was convinced that once brittle- 
ness had developed, heat treatment or anything else only 
aggravated the trouble. Steel that had once become 
brittle could not be cured, it was only fit for the scrap 
heap. 

Mr. Hadfield also dealt, in large part. with the allotropic 
theory. He thought that a truce might now be called, 
and a common ground found for discussion, and that the 
carbonists and allotropists might meet and arrive at a 
mutual understanding. He gave some very interesting 
figures bearing on the effect of low temperature on nearly 
pure iron. A specimen of such iron tested under ordinary 
conditions showed a tensile strength of about 21 tons, 
with an elongation of 25 per cent.; the same iron tested 
at a temperature of — 180 deg. Cent. ran up to 54 tons 
tensile, and was without elongation; but this specimen 
after its return to normal temperature bent double. 

Professor Unwin thought that the anomalies in the 
figures of the report were due to the smallness of the 
test bars. In such small pieces very slight differences 
produce very marked effects, and he thought it was 
desirable that questionable figures should be checked by 





tests on larger specimens. He noticed the exceptional 
ratio of elastic limit to breaking stress in some specimens, | 
and thought it might be due to error of Observation, since 
it was by no means easy to determine the yield point in a 
gauge length of 2in. He touched, too, upon the difficulty 
of avoiding bending stresses even with spherical seatings, 
| and commented on the great effect such bending would 
| have on hard steel specimens. He thought that in the 
| future notched bar tests might be largely used, but they 
| needed to be standardised before they could be generally 
| accepted and understood. He mentioned the curious 
| fact that if ordinary test bars are notched and tested in 
| the tensile machine, they give results analogous to the 


We corrected it to breaking stress in our reproductions.— Ep, 
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| needed, otherwise the dies sunk in the middle. 
; number was further influenced by the nature of the stam) 


| could be made as the curvature increased, 
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true notch bar test, thus proving that the effect is due ti 
the notching and not to impact. : 

Dr. Carpenter, referring to some of the micro-photo- 
gravhs, made some suggestions as to their interpretation, 
His reinarks were mainly of academic value. i 

He was followed by Sir William White, who held ou 
an olive branch to Prof. Arnold. He spoke of the valu: 
of the report and of its great suggestiveness, which would 
encourage others to follow up similar inquiries, and whilst 
giving full praise to Prof. Arnold for the excellent and 
admirable work he had done, he felt sure that the Alloy. 
Research Committee had stimulated him in the proseci. 
tion of his investigations. Referring to one or two of the 
criticisms that had been made, Sir William impressed 
upon the meeting the fact that the expressions of opinion 
in the report were the late Sir William Roberts-Austen’s- 
they did not emanate from the Committee as a whole. 
On the question of duplicate tests, he said he thought 
the Institution had done its work, and that the manufac. 
turers now should take up for themselves further investi. 
gations. It was not a wholesome state of affairs that 4l] 
research work should be conducted in laboratories. ‘The 
manufacturer was the right person to make investigations 
bearing on his own business, and they should be made on 
a large scale in industrial establishments. The facts 
that had been proved by the Committee were, he thought, 
as follows:- First, it had been shown that traces of 
elements profoundly affect the properties of steel: that 
heat treatment has also marked effects; and, thirdly. 
that the influence of heat treatment might be expected 
to take the place of mechanical work. 

In conclusion, he informed the meeting that Dr, 
Glazebrook’s offer to carry on the work at the National 
Physical Laboratory had been cordially accepted, and 
that Capt. Sankey had offered to make notch tests of 
some specimens still in possession of the Committee. 

Mr. Belcher. of Coventry, having spoken of the wn. 
certainty of notch tests, and Mr. Belshaw, of Manchester. 
of the marked effect that differences as low as 1 deg. Cent, 
had on hardening, and Mr. Harbord having made a few 
comments on Professor Arnold's observation about the 
quality of the steel. the second day of the discussion was 
closed. : 

On the third evening, as there were no additional 
speakers, the replies were taken. Mr. Merrett spoke first. 
Speaking of notched bar and torsion tests, he pointed out 
that at the present time commercial specifications avoid 
such tests, but he thought that had Sir W. Roberts- Austen 


| lived, the former, at any rate. would have been made. 


Replying to Mr. Belshaw, he thought it must be a very 
special class of steel that was affected by such small 


| difference as 1 deg. Cent. 


In the absence of Professor Gowland the Secretary read 
his reply. He emphasised what Mr. Harbord had said 
about the pioneer nature of the tests. They had never 
been intended to be exhaustive, but were regarded 
preparatory to investigations on a commercial scale. They 
had been given because it was desirable to prevent a 
nunber of different experimenters going over similar 
Speaking of Mint dies, he remarked that it was 
impossible to determine the hardness after quenching. 


“AS 


| since nothing could be known of the interior of the steel. 


The only test was the number of coins that could be 
A higher temperature than 750 deg. Cent. was 
But the 


used for making the die. If it were flat the full number 
could be struck, but if it were curved fewer and fewer 
He supported 
what Sir William White had said about the desirability of 
manufacturers conducting tests on larger specimens. 

Mr. Wicksteed then wound up the debate. He told the 
meeting that it had been decided to carry the work on, 
and that money had been voted by the Council for that 
purpose; he invited communications from commercial 
users of steel on the directions in which experiments 
should be made; and, fiinally, he added that Professor 
Arnold had expressed his desire to co-operate with the 
Committee in the work. 

After the conclusion of this discussion on Friday even 
ing last, a paper entitled ‘The Motion of Gases in Pipes, 
and the Use of Gauges to determine the Delivery,” was 
read in abstract by the author, Mr. Richard Threlfall, 
F.R.S., of Birmingham, and brietly discussed. 

The meeting on that evening opened with the reading 
of the annual report by the Secretary. It showed that 
the Institution continues to make steady and substantial 
progress. It was announced that Mr. Hartley Wicksteed 
had consented to continue in the presidential chair for 
another year, that Mr. E. B. Ellington and Mr. T. Hurry 
Riches were re-elected vice-presidents, and the following 
gentlemen as members of Council :—Sir Benjamin Baker. 
Sir John Wolfe Barry, Mr. Henry Chapman, Dr. Edward 
Hopkinson, Mr. H. A. Ivatt, Mr. H. 1). Marshall, and Sir 
J. I, Thornyeroft, 


A NEW DIE HEAD. 

Tue die head is one of those things that prompts ingenuity. 
It does not seem at first sight a difficult matter to fix three or 
four dies in a metal ring in such a way that they may cut 
a thread, and up to a certain point it is not’ difficult. 
Troubles do not arise at first. Whilst the die head is new 
and everything fits nice and snug, and whilst the dies are 
keen, all things go well. After a time, however, it is found 
that the thread cut is not accurate, it is out of pitch, anda bad 
shape, and, above all, the screw is taper. To get over these 
difficulties has been the object of many inventors ; die heads 
are numerous. The die head is used very largely in autc- 
matic machinery, and here there is still more scope for the 
talent of the designer, for to the other requisites of the die 
head has to be added its capacity, to open automatically at 
a certain given moment. One of our biggest firms of 
manufacturers of automatic machine tools, Alfred Herbert, 
Limited, had tried many forms of die heads on their 
machines and came to the conclusion that they were all 
wanting. Thereupon they very wisely sat down and designed 
one for themselves. But designing is only a small part in the 
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construction of a die head, the manufacture is at least 
equally important. So Alfred Herbert, Limited, set apart 
a department for the manufacture of the new tool, and spent 
many months experimenting and developing nethods, We 
wish we were at liberty to describe in full the methods that 
are employed. We do not think it is too much to say—and 
we have been into them carefully—that they touch the high- 
water mark of mechanical engineering. We must, however, 
be content to give a very detailed description of the die head, 
and a few meagre details of the way it is made. 

The leading points aimed at in the design of the head 
were that the pressure of the work upon the dies should not 
tend to make them bell-mouthed ; and, secondly, that the dies 
should have a good guide, viz., a guide the width of which is 
small in proportion to its length. 

Fig. 1 will indicate the bell-mouthing tendency alluded to. 
The arrow A indicates roughly the point at which the greatest 
part of the cutting is done, viz., at the front end of the die, 
and arrow B_ indicates the point of application of the 
resistance to this pressure. It will be obvious that a die 
designed like Fig. 1 will only cut a parallel thread when the 
slide in which it is guided has no play at all, a condition 
which is obviously impossible to attain, and even if it could 
be obtained with a new die head, the effect of wear would be 
to produce slackness, which would cause the die to cant over 
and to cut taper threads, the difficulty being much more 
apparent on short threads. 

Fig. 2 illustrates the principle of construction adopted in 
this new die head. Arrow A indicates the point of greatest 
pressure or maximum work, and-arrows B denote the re- 
sistance, and it will be seen that no matter where the 
pressure comes upon the cutting part of the die, its tendency 
will always be to bed the die more firmly against the end 
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surfaces B BB. A die made on this principle will, it is 
believed, cut parallel even on very short threads, no 
matter where the pressure comes, even if it should be in the 
directions of the arrows C or D. The notch shownon the die 


in this figure is simply used for the purpose of withdrawing | 
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against the surface EB, as will be afterwards described. 
The die head itself is shown in elevations and sections by 
Figs. 3 to 8, and: the construction will be obvious from the 





| also takes a bearing upon the body. 


Front Elevation, Cover plate removed 
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iliustrations. An attempt has been made to render this die 
head exceedingly handy by providing ali the adjustments 
which require to be made when in use with their own 
separate handles, so that no screw-drivers nor spanners need 
be used to operate it. 

The body (1)—Fig. 3—which carries and guides the dies 
is in one piece with the shank. The dies fit directly within 
it without the intervention of intermediate slides, and thus 
are well guided. The width of the sliding surface 
is the width of the die only, and therefore very narrow. 
The external scroll 2 fits over and is guided by the body. It 
forms the outer casing of the die head, and its function is to 
advance the dies and to take their end pressure. It bears 
upon the body at the front at four points 3—Figs. 7 and 8— 
and takes a cylindrical bearing at the point 4—Figs. 
3and8. A handle 5 serves to close the scroll after it is 
opened automatically, and a trip piece 6 is provided for 
closing the die head automatically when used on an automatic 
screw machine. This piece is arranged to catch upon a 
plate attached to the turret of the machine, closing the die- 
head as the turret revolves. 

The internal scroll 7 fits inside the external. seroll, and 
The position of the 
two scrolls is clearly shown in the end view—Fig. 7—and it 
will be noticed that the internal scroll engages with the 


| notches in the dies and simply serves the purpose of with- 


drawing them, the external scroll supporting them under 
the pressure of the cut. The two scrolls are connected 


| together by the screws 8—Fig. 9. The dies are opened by 
the die after the thread is cut, with another scroll acting | 


the rotation of the two scrolls upon the body, this rotation 
being imparted to the scrolls by the spiral springs 9—Figs: 3 
and 6. These spiral springs act between two square head- 
pins upon the head, and two round pins let into the back of 
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the external scroll in a manner which wiil be clearly seen | 


from the drawings. The reason for having two springs is 
that an equal turning moment is applied to the rotating 
portion of the die head, thus rendering it very free in action. 
The dies are retained in position by a front plate 10, which is 
held in position by four knurled head screws 11. These 
serews can easily be removed by hand without the use of 
screw-drivers, for changing the dies. 
lipped over the external scroll to exclude dirt. 

The tripping mechanism consists mainly of a slider 12, 
which is capable of a limited amount of longitudinal move- 
ment along the shank of the die head. The slider is pre- 
vented from rotating by a key shownin the end view—Fig. 4. 
The slider carries a ring 13 screwed upon a threaded boss 
within it, and into this ring is fitted a hollow bush 14, which 
projects through a segmental slot in the slider. In this bush 
is fitted an excentric pin 15, which can be thrown into various 
positions by means of the small lever 16. The inside end of 
the excentric pin bears against a hardened steel tooth 17, 
fitted into the back of the external scroll. This is clearly 
shown by Fig. 5. 


The screwed ring 13 carrying the bush 14 is capable of a 
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limited rotary movement in the slider, this movement being 
controlled in one direction by a spring 18—Fig. 4—and in 
the opposite direction by a tangent screw 19. This controls 
the diameter, which is being threaded, and which is adjusted 
by the graduated index 20—Fig. 9. By moving the tangent 
screw 19 in either direction, the diameter which is being cut 
can be increased or decreased as is desired. By placing the 
handle 16 in either of the two positions shown in Fig. 5 in 
succession, a roughing and finishing cut can be taken over 
the work. The excentricity of the pin 15 being just sufficient 
to provide for this. 

The slider is held forward against the external scroll by 
means of two springs 21—Fig. 8—the action of these springs 
being to keep the excentric pin 15 in engagement with the 
tooth 17 when the die head is closed. No. 22 is an intertrial 
stop carried inside the shank of the die head on the ends of 
three screws 23, 23, and 24—Fig. 4. These screws fit into 
the slider, and pass through slots in the shank, and thus hold 
the internal stop clear of contact with the shank, and yet so 
that it will move longitudinally with the slider. The screw 
24 has a handle 25, so that it can be adjusted by hand. 

When the dié head is being closed by the hand lever 5, the 
external scroll is rotated until the excentric pin 15 catches on 
the tooth 17, and holds the die head closed, the diameter 
having been adjusted as before described. As the work screws 
through the dies, it comes in contact with the end of the 
internal stop 22 and pushes it along, carrying with it the 
slider which moves the excentric pin 15 out of contact with 
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the tooth 17, thus allowing the springs shown in Fig. 4 to 
open the die head. 

By an examination of Fig. 3 it will be seen that the excen- 
tric pin 15 has a chamfered or inclined portion upon one side 
of its engaging portion. This enables the die head to be 
opened by hand by placing the lever 16 inthe central position, 


the tooth acting on the inclined portion pushirg the slider 


back and dllowing the die head to open. 

The form of die head as described is specially suitable for 
use upon automatic screw machines. Die heads of the pull- 
off type, viz., those which open by one portion of the die 
head sliding on another portion when the turret is retarded 
by its own automatic stop, are not suitable for use on auto- 
matics, as they have a tendency to open at the wrong time. 
This die head being entirely self-contained, and requiring no 
stop on the turret slide, cannot open too soon. Messrs. 
Alfred Herbert, Limited, are themselves makers of a pull-off 
type of die head which, however, is only used on large sizes, 
which are not employed on automatic screw machines. 

With reference to the method of producing the dies, the old 
method of cutting them by means ‘of master taps has been 
abandoned, a milling cutter being used instead. The cutter 
is considerably larger in diameter than the screw to be cut, 
and the die is presented to it in such a way that a very keen 
cutting edge is obtained on the front, and at the same time 


The front plate is | 


| like a guide nut. 


a non-cutting guiding portion is provided farther back acting 
The nature of the contact between the work 


| and die is clearly shown by the bright part in Fig. 138, which 











is from a photograph of one die. 

Each die is produced separately, the milling being done upon 
special machines provided with accurate adjustments, which 
are made from carefully recorded observations. The correct 
positions were determined by experiments and the process 
was a very tedious one, occupying in all fully eighteen months 
before a single die was sold. By the method adopted, all dies 
are perfectly interchangeable, and a single die out of a set can 
at any time be replaced, if broken. 

The dies are hardened by a special process for minimising 
the effect of distortion, only the actual cutting portion being 
hardened, the remainder of the die being left soft. 

Fig. 10 will show in outline the method of cutting the dies, 
three separate circles being shown, viz., that representing 
the milling cutter, the work, and the coning circle or the taper 
clearance at the mouth of the die. It will be noticed that 
the coning is done to a circle very little larger than the work 
itself, and very much smaller than the milling cutter for 
producing the dic. This is for the ‘purpose of giving the 


Limited, have introduced a special grinding machine for this 
purpose, of which we give an illustration, Fig. 11, from which 
the construction of the machine will be perfectly clear. Th. 
dies themselves are mounted in a special chuck, the slots in 
which occupy a different position from the slots in the die head 
thus giving the correct clearance. They are ground to the 
shape of an internal cone by means of the small emery wheel 
spindle, which can be set to any angle required. Different 
chucks are, of course, needed for different sizes of die heads, ‘ 


WORKS OF GRAHAM, 
AND CO., LIMITED. 


Fottowine the lead of so many other engineering 
firms at the present time, Messrs. Graham, Morton and Co., 
Limited, of Leeds, have recently built new works farther 
from the centre of the town itself. The position chosen 
was Pepper-road, Hunslet, at a distance getting on for 
three miles from the centre of Leeds. It is a well chosen 
spot, for it is on the 
sume level us the Hunslet 
branch of the Great 
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Northern Railway, so that 
there was no difficulty in 
running a siding into the 
works. There are, there- 
fore, excellent facilities 
for the introduction of raw 
material, coal, &c., and for 
the despatch of finished 
goods. As in all other 
similar cases there are 
here, too, a number of 
advantages to counter. 
balance the inconvenience 
of moving, and the expen- 
diture attendant thereon. 
There is ample space, not 
only for the large new 
buildings which have al- 
ready been erected, but 
for any which may 
found necessary hereafter 
—and space is a sine qua 
non in a business such as 
is carried on by this firm. 
Then, too, there are better 
light and better air than 
can be looked forward too 
with any certainty near 
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correct clearance at the mouth of the die, where the greater 
part of the work is done. 

When dies are cut under the usual system, viz., by means 
of a master tap, there are three inherent errors which render 
it impossible to obtain correct pitches except by accident. 
Chese errors are, first, the pitch error in the guide screw 
ised for cutting the master tap; secondly, the error in the 
vitch of the tap caused by hardening; and thirdly, the pitch 
ror in the die due to hardening. It frequently happens 
that these three sources of error act cumulatively, with the 
1esult that a very inaccurate die is produced. It has been 
found that a given milling cutter will produce dies of longer, 
or shorter pitch than the cutter itself, by slightly varying the 
way in which the dies are presented to it. It is thus possible 
by adjustment to make corrections which entirely eliminate 
two of the errors, viz., those resulting from inaccuracies in 
the lead screw of the lathe and the master tap, the only 
remaining error being that due to the hardening of the die. 
This latter error is kept as small as possible by the method 
of hardening, as indicated above. 

In grinding the dies made by the process we have given 
above, the metal should be removed from the taper"mouth cf 
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the die rather than from the flat cutting edge, if pitch 
accuracy is of importance. As a matter of fact, dies properly 
used seldom require to be ground. We have heard of a well- 
substantiated instance in which 32,000 %in.. Whitworth 
screws were cut upon an automatic machine without touching 
the dies, and appeared good enough to cut as many again. 
With the majority of die heads, the grinding of the dies is 
the most difficult and uncertain operation which has to be 
performed. If not ground equally, they will not cut equally, 
too much of the work being thrown upon one die, with the 
result that ragged, torn threads, will be produced. 
with too little clearance the dies will drag, producing bad 
work. If ground with too much clearance they will break, as 
the dies are too thin on the cutting edge. 

In order to introduce a good mechanical method for the 
usual rule-of-thumb process of grinding dies, Alfred Herbert, 


If ground , 


the centre of a_ large 

manufacturing city. Both 

these factors have a 

greater effect upon the 
of work turned out than is 
generally supposed. It is only those firms which 
have already made the move and experienced the 
difference which can fully appreciate the difference. Again, 
in this period of rapid development it is of great advantage 
to begin afresh, and to lay out the works in anticipation of 
developments, in such a manner as past experience has 
taught to be the best. 

Messrs. Graham, Morton, are certainly starting afresh 
under very promising conditions, and they have shown a 
really wonderful activity in erecting, getting into, and 
settling down in their new works. This will be fully 
understood when it is stated that the first sod was turned 
on the 16th of May, 1903, and that business was 
begun in the new works on November 2nd _ last, 
the transfer from the old to the new works having 
taken just a week to carry out. We had the pleasure 
in the early part of this year of visiting the new works, 
and with the exception of the somewhat new look of the 
buildings themselves, there was but little to show that 
work had not been going on in them for a much longer 
time than was really. the case. Speaking generally, the 
property consist of two blocks of buildings, the offices and 
the works. As regards the first of these, they appeared to be 
extremely well designed, and the work on them tastefully 
carried out. The main entrance to the office is in Pepper 
road, and in the centre of the length of the building. 
There is, first of all, an entrance lobby, opening on to 
which are several waiting rooms and a doorkeeper’s 
office. Leading off from both sides of this lobby are two 
central passage ways, lighted throughout their length 
with overhead skylights. Offices are arranged on both 
sides of both these passage ways. On one side of the 
passage way these rooms are closed right up to the 
ceiling. On the other there are only partitions, with the 
upper parts glazed with frosted glass, these partitions not 
being carried up to the ceiling. The drawing-offices 
appeared to us to be particularly well designed and 
lighted. There is room here for some _ fifty to sixty 
draughtsmen, and the various divisions, such as those 
devoted to “colliery work,” “dock work,” &c., are 
partitioned off from one another by glass screens. - There 
ave also blue-print and photographic rooms, the former 
being provided with are lamps. 

The general lighting in the. passages is brought about 
by Nernst lamps, and the lighting of the’ desks, &c., by 
means of ordinary incandescent lamps. Ordinary open 
fires are absent, their places being taken by radiators 
supplied from a central boiler situated in the basement. 
In this basement there are a number of oftices, storage 
rooms, &c., and also several mess rooms for the use of 
the staff. In these mess rooms there are stoves by 
which boiling water may be prepared; but there did not 
appear to be provision forthe carrying out of any cooking. 
Near by the north end of the offices are coach-house and 
stables -for carriages and horses for office use. We 
noticed an excellent feature in the offices. There is a 
central telephone exchange room, which is in communjca- 
tion with every part of the works and offices. Thére are 
table instruments in each room, so that it is possible 
for aynone in the offices to speak with anyone else in 
the offices or in the works without rising from his seat, 
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There are several doorways at the back of the office 
leading down steps into the works yard. It is but a few 
paces from these steps to the works buildings proper. 
These consist of three bays, with a total width of 144ft., 
and a total length of 384ft. Two of the bays are 52ft. 2in. 
wide, and one is 39ft. Sin. wide. The height is about 40ft. 
to the eaves, the rise of the roof being 12ft. in the case of 
the two wider spans and 9ft. in the smaller span. The 
construction of the building is by means of steel joists 
placed vertically on concrete foundations, and well braced 
together. The sides and ends of the building are partially 
glazed and partly covered in with corrugatediron. Venti- 
lating louvres run the whole length of all the three bays, 
and the roofs are slated in those portions where they are 
not glazed. The whole arrangement gives an excellent 
illumination all over the floor surface of the whole build- 
ing. The method of building has much to commend it, 
being probably the cheapest and most serviceable that 
could be devised for all-round work. We may mention 
that, of course, Messrs. Graham, Morton and Co. have 
carried out the whole of the building and constructional 
work themselves. 

Adjoining the north-east corner of the main shops are 
the power-house buildings, which are of brick. Here are 
installed the electric and hydraulic machinery. There is 
space for two 150-kilowatt combined engines and dynamos, 
and the foundations for both are in place, though at the 
time of our visit only one set was in place. This set 
consisted of a Bellis and Morcom engine, coupled direct 
on the same bed-plate to an Electric Construction Com- 
pany’s direct-current dynamo. This set runs at 450 revo- 
lutions, and generates electricity at 220 volts. The dynamo 
has six poles. This set is used exclusively for power pur- 
poses throughout the works. We are informed as we go to 
press that the second set is now in place. The lighting is 
brought about by a smaller set consisting of a dynamo 
made by the Phenix Dynamo Manufacturing Company, 
of Bradford, belt driven by a vertical Ransomes, Sims and 
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carried 


10 tons to 80ft. per minute for 2 tons, this being 
capable 


out by means of an auxiliary barrel, which is also 
of lifting one ton at the rate of 42ft. per minute. 

Elevated into a conspicuous position, and with glazed 
sides all round, is the works manager’s office. From this 
an uninterrupted view of the whole shop can be obtained. 
The lower part of this structure, namely, that at floor 
level, is used as a time office, and we noted the D.E.Y. 
time recorders were used. The general stores, tool room, 
and finished stores are placed side by side in one corner 
of the main building, and are enclosed within a complete 
grating of expanded metal. They come underneath a 
gallery, to which we shall refer later on, and which is 
used for what is known as the Idler shop. 

The power used throughout the works, with the 
exception of that for the presses and for a steam hammer, 
is electricity. The method employed is by sub-dividing 
the shafting, and coupling by belt to each sub-division an 
electric motor. Several sizes of motors are employed— 
these varying from 7} to 15 horse-power. They work at 
600 revolutions per minute, the shafting running at 175 
revolutions a minute. At the time of our visit we only 
saw one single machine provided with its own separate 
motor. It was a single-cylinder horizontal double fly- 
wheel Ingersoll Sergeant air compresser. This, too, was 
coupled to its motor by means of belting, and it delivers 
air at a pressure of 100 lb. per square inch into a riveted 
steel receiver, from which six armoured hose connections 
branch off for the various pneumatic tools. We noticed 
particularly the excellent work which was being done by 
these tools. 

The whole of one end of the centre bay is at present 
devoted to a marking-out shop, and should prove most 
useful in this respect. Another portion of this centre 
bay is set aside for the smith’s shop. Here there are 
twelve smiths’ fires placed in a row, and all connected to 
one common air-blast pipe running along at the back of 
them. The air blast is provided by means of a blower 


iTHE POWER HOUSE 


of 


a capacity 
35 kilowatts—equivalent, say, to some 1150 8-candle power 


Jeffreys engine. This dynamo has 
lights. It runs at 650 revolutions per minute, and is 
wound to produce 154 ampéres at 220 volts. The electric 
power and lighting switchboard has been supplied by 
Messrs. Crompton and Co. In the dynamo room there are 
also the duplex horizontal hydraulic pumps for actuating 
the hydraulic presses, to which we shall refer later on. 
These pumps were made by Henry Berry, and are con- 
structed to develop a pressure of 700 lb. per square inch. 
The hydraulic accummulator is outside the power-house 
building, and it has a ram 16in. in diameter, and the total 
pressure on this, therefore, approaches 200 tons. In the 
engine-room there is also a Worthington boiler feed 
pump, which supplies water to the boiler in the next 
room. Thisis a Lancashire boiler, 8ft. 6in. in diameter, 
by 30ft. long. It was made by Messrs. Clayton, Son and 
Co., and is provided with a McPhail and Simpson super- 
heater, and a Wheeler Condenser Company’s feed-water 
heater. The working steam pressure is 120 lb., and the 
boiler is hand-fired. There is space in the boiler-house 
for a further boiler of this size. In fact, the seating is, 
in part prepared, but the boiler has not yet been put in. 
There is a round chimney 90ft. high, and 6ft. Yin. in 
diameter at the bottom. 

In the main shops, the sizes of which have already 
been given, there are five overhead electric travellers. 
Four of these are each capable of dealing with 10 tons, 
there being two in each of the two wider bays. The fifth 
crane, which is in the narrower bay, is constructed for 
lifting up to 6 tons. Each of these cranes has three 
motors, and all of them take the loads on wire ropes. 
They were all made by Messrs. Higginbottom and 
Mannock, of Manchester. The rails on which these 
cranes run are some 30ft. above floor level. They are 
supported on iron joists placed vertically, and at the same 
distance apart as the joists supporting the roof principals, 
and are,in fact, secured to these. These cranes travel up 
and down the shops at a rate of 250ft. per minute, and 
across the shop at the rate of 75ft.a minute. They lift 
their load at speeds varying from 7}ft. per minute for 


made by Messrs. Gunther and Sons, of Oldham, and it is 
driven by belt off the shop shafting. It is near one end 
of this line of smiths’ fires that the steam hammer“ is 
placed. It is a machine made by B. and H. Massey, 
Limited, of Manchester, and it obtains its steam from the 
boiler, which also drives the power machinery. 

The business carried on by Messrs. Graham, 
Morton and Co., demands a large amount of space, and the 
placing of the various machines—punchers, shearers, 
straighteners, cold saws, drillers, plate benders, edge 
planers, &c.—in the exact positions where they will be of 
most use. This latter work must have necessitated a no 
inconsiderable amount of forethought, for each machine 
appeared to us to be exactly where it should be, having 
regard to the regular progression of work through the shops, 
so that there should not be any unnecessary handling, and 
that the work should not be carried backwards and for- 
wards. In addition to the machines which we have just 
referred to there is a portion of one of the side bays set apart 
for a fitting and machine shop. In this there is an 
excellent collection of machine tools, including lathes, 
drilling machines, millers, shapers, &c. These are driven 
from a line of shafting carried by brackets fixed to the 
vertical joists of the building. The motors driving this 
shafting are also carried on brackets fixed to the vertical 
joists. Down the centre of this side bay runs a narrow- 


| gauge tramway which leads down the shop to the stores. 


The full-gauge line of the railway siding comes into the 
main building at either end, and just outside the building, 
and running close alongside it, is also a full-gauge line 
joining the two full-gauge lines running into the building 
by means of turntables. Trucks can therefore be run in 
or out at either end of the building and brought in under 
the overhead travelling cranes for loading or unloading 
purposes. There is also a travelling jib crane which runs 
up and down the full-gauge line outside the building. 
This is used for unloading material which it is not 
desired to put immediately inside the main building. 
The material is deposited on what is known as the stock 
yard, and on the occasion of our visit preparation was 
being made for the erection over this yard of a travelling 





gantry crane. It may even be that some day this stock 
yard may be covered in. Indeed, we are now informed 
that a commencement has been made on the work of 
forming two extra bays over this yard, each bay being 
50ft. wide. These will next year probably be roofed 
over. Goods received or despatched through the gate- 
way leading into the works yard may be weighed by 
means of a 10-ton Denison weighbridge; whereas out- 
going or incoming goods on the railway are weighed by 
means of hanging weighing machines attached to the 
erane hooks. 

The tool-room is always a place of interest, and that at 
Messrs. Graham Morton’s works forms no exception to 
this rule. The tool-room is excellently equipped. It has 
its own smiths’ forge, the blower for which and the shaft- 
ing of the room is driven by a 7} horse-power motor. 
The blower itself is one of Heenan’s make. There are 
lathes, milling machine, and grinders of several descrip- 
tions, including examples of the Gisholt machine, and o/ 
that supplied by the Carborundum Company, of Niagara. 

In the gallery over the stores and tool-room is what is 
known as the Idler shop, to which we have already drawn 
attention. Here are made the Idler pulleys, of which so 
many are needed in conveyors of various kinds. Here 
also are machined the different parts of the chains of various 
kinds and descriptions which are needed in a business 
so diverse in its scope as that of Messrs. Graham, Morton 
and Co. This gallery is 120ft. long and 39ft. wide. It is 
carried on cross joists, supported on upright joists 
attached to the vertical joists supporting the building. 
On this floor are a number of lathes and drilling machines 
suitable for chain works, and for dealing with the neces 
sary stampings, «ec. There is one line of shafting along- 
side the wall and some 10ft. from the gallery floor. This 
is driven by belt from a 7} horse-power motor. There is 
another line of shafting, also worked by a 7} horse-power 
motor, which is placed much lower down and neare: 
the floor, and drives up on to the countershaft, from 
which various machines are worked. This countershaft is 
carried in bearings hung from the joists carrying the rails 
of the overhead traveller. 

The company does all its own stamping and pressing. 
There are two hydraulie presses, these being situated at 
that corner of the shop which is nearest the power-house. 
The larger of the two presses will take in work up to 12ft. 
by 9ft. by any depth up to 9ft., and the small press will 
take in up to 4ft. 3in. by 3ft. 3in. by any depth up to 
4ft. 6in. There are two heating ovens, one being for 
each of these presses, and the sizes are so arranged that 
the oven can supply material to each press, and ar 
capable of heating any sized plates, &e., that the presses 
will handle. 

On each column throughout the works are bell pushes. 
which are for summoning messenger boys, who are 
employed for various purposes, whether for fetching and 
exchanging tools, drawings, &e. Moreover, in each fore 
man’s office there is a telephone connected with the 
central exchange in the offices. Practically everything 
by which labour and time may be saved appears to have 
been thought of. 

Outside the main building, and detached some little 
way from it, are two other buildings, existing structures 
having been adapted to the needs of the works. One of 
these buildings contains a men’s mess room, and the 
other a pattern shop and tackle store. 

By the courtesy of Messrs. Graham, Morton and Co.. 
we are enabled to give engravings showing reproductions 
from a number of photographs. The two views on page 207 
show the works at two different stages of their construc- 
tion. The brick adjunct to the right-hand side in the 
foreground of the upper view is the power-house. The 
simplicity of construction of the main building is well 
brought out. On page 210 are given four views which 
speak for themselves. We also give herewith a view of 
the interior of the power-house. Restricted area prevented 
the whole of the machinery being brought into view. 
The mechanism in front is the hydraulic pump, the 
electric power plant and switchboard being beyond. 








YORKSHIRE COALOWNERS AND THE SWEDISH STATE RAILWAY 
CoNTRACTS.—As was anticipated some time ago when the locomo- 
tive coal contracts were placed at 8s. 6d. to 8s. 9d. per ton, the 
lower rates would operate on the various sections of the contracts 
for shipping and other purposes, The reduction accepted told in 
regard to the Grimsby contracts for the supply of steam coal for the 
steam fishing trawlers, and it is stated that the shipping contracts 
are being placed with marked caution at about 8s. 6d. per ton at 
the pits. The lower tendering has, it is stated, prevailed in other 
contracts, notably in the tenders for the supply of steam coal to 
the Swedish State Railways. These contracts usually create a 
zood deal of interest, and competition is always keen. They 
have been settled, and it is said the South Yorkshire thick seam 
coalowners have not fared well, owing to the keen competition of 
other districts. So far as is known, only one district firm has 
participated in the contract to the extent of about 30,000 tons ; the 
price, it is said, is 7s, 11d. per ton without commission and agents, 
charges, which is considered to be a very low figure. 

BRADFORD EXHIBITION.—The Bradford Corporation intend to 
hold, during the ensuing summer, an Industrial Exhibition in 
connection with the opening of the Cartwright Memorial Hall. 
The Committee to whom the organisation of the textile exhibit 
has been committed appeal to all branches of the wool stapling, 
combing, spinning, weaving, dyeing, and merchanting trades to 
assist them by exhibiting in this section, which will be placed in 
the most important part of the industrial hall. It had been hoped 
that a joint exhibit would have proved feasible, but this having 
been found to be impracticable, individual firms are now invited 
to exhibit their products, and, as far as possible, in such a way 
as was indicated by this Committee to the Chamber of Commerce, 

, by displaying the finished products in complete dresses placed 
upon “models. Preference will be given to exhibits of this! cha- 
racter, and every facility will be afforded to exhibitors by the loan 
of cases in a variety of sizes, and at a charge that will cover the 
bare cost. Several of the largest textile firms have already 
engaged space, and intending exhibitors should lose no time in 
securing accommodation, which is already becoming limited. The 
Committee desire, as far as practicable, to carry out the idea which 
has met with considerable favour, viz., the uniformity of cases, 
stands, and signs, and to facilitate this plans and particulars of 
the cost of these may be had on application at the Exhibition 
Otfices, 19, Market-street, Bradford, to Mr. W. H. Knight, 
manager. The Exhibition will, we are informed, be opened by 
the Prince and Princess of Wales on May 4th, 
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RAILWAY MATTERS. 

THE receipts per car mile of the London County 
(Council's electric tramways are 12-21d. 

‘Tur lines for the electric tramcars in Mandalay have 
now nearly all been laid, and the contractors expect to run the 
cars in March or April. ’ 

ur last half-year’s return of working stock belonging to 
the Midland Railway shows that the company possessed 2790 
jocomotives, 2245 tenders, 5386 coaches of all kinds, 118,139 trucks 
nd wagons, 5357 horses, and 6593 carts and drays. 


Japan late in January ordered in the United States a 
number of locomotives for the Fusan-Seoul Railway in Korea, 
Kicht of these have already been shipped, and twelve more 
will go this week"-some by way of San Francisco and others by 
way of Suez. 

Tur following telegram has been received at the 
Board of Trade from the British Consul at Bangkok :—‘* Railway 
Department calls for tenders for 48 passenger carriages, 11 luggage 
vans, 128 (2) goods trucks ; opening of tenders August 15th; de- 
tailed specifications by first mail.” 

Tur train mileage of the Midland Railway for the half- 
year ended December 31st last was 24,291,709, compared with 
: 5,563 in the corresponding half of 1902, There was an in- 
crease of 700 miles by passenger trains, and a decrease of about 
900 miles by goods and mineral trains, 

Ir has been announced that the London and North- 
Western Railway Company is about to withdraw three of the well- 
known three-cylindered Dreadnought compound engines, viz., 
545 (Tamerlane), 640 (City of Dublin), and 1370 (City of Glasgow). 
These were only built in 1886 and 1888 respectively. 





Wun the exception of one or two senior and experienced 
otticers, the Locomotive Department of Indian State Railways 
contains very few capable men, says Judian Engineering, and in 
the course of a few years nearly all the hands in the subordinate 
<upervising staff who keep things going will drop out of the rank 
owing to age limit. 

THE arrangement by which return tickets from 
July Ist next for distances over 20 miles will be available for return 
at any time within six months is a general one on the English rail- 
ways, and was agreed to by the several companies in council, and 
not, as has been previously stated, on the initiative of any parti- 
cular railway company, 

Tur London, Brighton, and South Coast and Western 
of France Railways announce that they have arranged for a ser- 
vice of through carriages both ways between Dieppe and the ter- 
minusin Paris of the Paris, Lyons, and Mediterranean Railway, to 
commence running on March Ist, in connection with their day 
services between London and Paris. 


Neary two-thirds of the earthwork and bridges of the 
West Riding lines of the Midland Railway are now completed. 
‘I'welve out of the twenty-one arches in the Crigglestone Viaduct 
have been turned, and the Viaduct at Horbury is completed with 
the exception of the parapets. (Good progress has also been made 
with the Crigglestone Tunnel. A fair start has been made with 
the Dewsbury branch, 


Tur Board of Trade have just issued a return of the 
railway accidents and casualties which have occurred in the United 
Kingdom during the nine months ended September 30th last, from 
which it appears that 34 persons were killed and 774 injured during 
that period, as compared with 9 killed and 690 injured for the 
corresponding portion of 1902, owing to accidents to trains, rolling 
stock, permanent way, &c. 


An unsuccessful attempt was made on Saturday even- 
ing to derail a London and North-Western dining car express 
train from Liverpool and Manchester to Euston. The train left 
Liverpool at 5,20 p.m., and at Huddesford, a mile south of 
Lichfield, an obstruction was encountered consisting of a wheel- 
harrow, coal, and some posts, but fortunately the engine kept on 
the rails, and beyond the train being delayed, no harm was done. 


THE Housing of the Working Classes Committee of 
the London County Council have reported the receipt from the 
statistical officer of a report summarising the action taken by the 
Council in the matter of workmen's trains. Some idea of the 
important effect of the Council’s work may be seen from the fact 
that owing to its action the number of workmen’s trains and the 
number of miles run had increased from 264 and 1806-54 in 1890 
to 469 and 3257-29 in 1897 and 801 and 6019-39 in 1902. 


With the object of completing arrangements for a 
motor car service between Beaconsfield and Slough, Mr. W. A. 
Hart, traffic manager of the Great Western Railway Company, 
has just visited the former place and arranged for the service 
commence on March Ist. The journey to Slough railway 
station will be made in half an hour, As several trains from 
Slough reach Paddington in less than half an hour, the new 
service will bring Beaconsfield within an hour of the metropolis. 


to 


On the widening of the London and North-Western 
tailway between Euston and Camden only about 100,000 cubic 
yards—or one-fifth of the total quantity—of excavation remain to 
be removed. Three of the four bridges, the short tunnel under 
Park-street and Gloucester-road, and the principal retaining walls 
are complete, and preparations are being made to commence the 
new carriage shed on the west side of the line. On the central 
section of the new railway between Wilmslow and Levenshulme 
more than three-fourths of the excavation has been removed, the 
viaduet over the river Mersey is complete, and only three of the 
tifteen bridges are unfinished. The viaduct at Wilmslow has been 
commenced, and a contract for the remaining sections of the new 
line will be let shortly. 


A company, with a capital of £80,000, has been regis- 
tered under the titleof the East Cheshire Light Railways Syndi- 
cate for the purpose of establishing a company, with powers under 
the Light Railways Act, 1896, to construct and work a system of 
light railways, seven miles in length, commencing at Stalybridge, 
and running to Mottram, Hollingworth, and Glossop, with a 
branch from Mottram to Broadbottom, and a further branch from 
Hollingworth to Tintwistle. If the powers are granted, the 
scheme will virtually form a junction of light railway systems con- 
necting the Manchester, Ashton-under-Lyne, Oldham, Staly- 
bridge, Mossley, Dukinfield, Denton, Hyde, and Stockport electric 
tramways with the Glossop and Hadfield electric tramways. A 
generating station is to be erected on the centre of the system at 
Mottram. 


Wit reference to a question in the House of 
Commons on Indian railway contracts the other day, Sir C. 
McLaren asked the Secretary for India whether he would for the 
fnture adopt the system recently put in force by the London 
County Council in settling contract# for rails and railway material, 
by giving preference, in all cases in which there was no wide 
divergence in price, to the tenders of English makers over those of 
foreign makers, and whether he would allow English firms the 
opportunity of revising their tenders in cases where foreign firms 
tendered at lower prices, Mr. Brodrick said the practice described 
in the question is that which is now in force in respect of stores 
for State railways. In cases where there is no material difference 
of price, and where in every other respect the tenders are equally 
satisfactory or nearly so, a preference will unquestionably be 
given to a British tender, 
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NOTES AND MEMORANDA. 


In consequence of the many accidents with big guns, 
the United States Navy Department has ordered the reduction of 
the initial velocity of the projectiles of 13in. guns from 2300ft. to 
2000ft. 


THE passage through the Suez Canal in January was 
made by 334 vessels, against 296 in January, 1903, and the 
dues collected in that month amounted to 9,180,000f., against 
8,180, 000F, 


It was reported to the London County Council on Tues- 
day by the Highways Committee that 2356 motor cars and 1385 
motor cycles have been registered in London, and over 5000 drivers’ 
licences issued, 


A NUMBER Of batteries of R.F.A. are to be armed at 
an early date with the new 184-pounder quick-firing field gun. 
Both in range and utility the gun is claimed to be the finest tield 
gun at present in use. 


INFORMATION has been received by the Agent-General 
for Nova Scotia to the effect that large bodies of rich auriferous 
ore have been struck at a depth of 950ft. in the Caribou district, 
Halifax county, and that similar reports come from Isaac’s Har- 
bour, The first crushings have not yet been completed. 


As evidence of the great industrial development of 
Belgium the following facts may be taken :—Foreign commerce 
has in the period since 1830 increased in the proportion of 1 to 25, 
while at the same time the population has increased only in the 
proportion of 1 to 1#. The total traffic of the ports, which in 1894 
was 6,500,000 tons, is now 10,000,000 tons. 


THE Naval Committee of the House of Representatives 
of the United States has authorised the following increase in the 
navy :—One battleship of 16,000 tons, two armoured cruisers of 
14,000 tons each, three scouts of 3500 tons each, and two colliers. 
The committee has also suggested an appropriation of £100,000 for 
experiments with submarines. 


AccoRDING to figures recently published in Germany, 
the percentage of the population of the United States which is 
supported by agriculture is 36; that by mining and various indus- 
tries, 24; that by trade and commerce, 16. In Germany the 
figures are respectively, 38, 37, and 11; those of England, 10, 57, 
11; those of France, 44, 34, and 9; those of Italy, 57, 28, and 4. 


Tue Royal Commission on London Traffic have nomi- 
nated Sir John Wolfe Barry, one of the Royal Commissioners, Sir 
Benjamin Baker, and Mr. W. Barclay Parsons, Consulting 
Engineer to the Board of Rapid Transit Railroad Commissioners 
of New York, to advise the Commission on certain important 
technical questions connected with locomotion and transport in 
London. 


THE arbitrators on the value of the London 
companies’ undertakings have awarded the Lambeth Waterworks 
Company £4,301,000, subject to the decision of the House of Lords 
on the sinking fund question. The following furtherawards were also 
made under the same condition :—Southwark and Vauxhall Water 
Company, £3,603,000 ; Chelsea Waterworks Company, £3,305,000 ; 
Kent Waterworks Company, £2,712,000, 


THE annual report of the Midland Iron and_ Steel 
Wages Board gives the following yearly figures respecting thirty- 


| six firms in South Staffordshire and Shropshire constituting the 


Board :—Puddling furnaces in operation, 533 ; ditto, standing, 75 ; 
ball furnaces in operation, 38; ditto, standing, 4. One firm in 
North Staffordshire has also 118 puddling furnaces working, and 
17 standing, also 6 ball furnaces working. 


DvurinG January American shipbuilders launched 62 
vessels of 23,358 tons, of which six, representing 19,907 tons, were 
steel steamers. For the six months ending December 31st, the total 
is 571 vessels of 177,067 tons, as compared with 627 vessels of 
171,599 tons in the corresponding period of 1902, The output for 
the year is officially returned as 1159 vessels of 381,970 tons, as 
compared with 1262 vessels of 429,327 tons in 1902 and 1322 
vessels of 376,129 tons in 1901, 


Tue electric light and power station at Tokio, Japan, 
has a capacity of 5050 horse-power, and this is being increased by 
an additional 3600 horse-power. Electric current is being supplied 
from the original plant to the equivalent of 100,273 ten candle- 
power lamps, and the demand is so heavy that applications for 
connections are received at the rate of over 1500 a month. New 
plant is expected to be in operation in April next, and immediately 
on its completion work will be commenced on a further extension, 
which will ultimately increase the output of the station by 
10,000 horse-power, 


Tue destroyer Erne, which has been built by Palmer's, 
has been taken over. She is the second and last of Palmer's boats for 
Devonport, the Ettrick, which left on the 6th inst., being the first. 
The remaining three—Exe, Cherwell, and Dee—are to be attached 
to the Portsmouth Reserve. It is expected, says the Western 


Morning News, that this new class of destroyers will be commissioned | 


for the instructional flotillas, so that their seaworthiness can be 
thoroughly tested, and that it may be ascertained whether the 
sacrifice of speed from 30 to 254 knots is compensated for by the 
extra strength of hull. 


AN oxy-acetylene blow-pipe described by M. Fouchéin the 
Bulletin of the French Physical Society hasthe flame formed by the 
combustion of a mixture of one part of acetylene to 4 of oxygen, 
and in order that the explosion may not travel back into the blow- 
pipe, a jet velocity is required, due to the pressure of a water 
column four metres in height. The flame melts most metals 
readily ; it will solder iron and steel. Even silica and lime are 
melted by it. With a reduction of the proportion of oxygen, the 
flame becomes luminous, and on falling onlime the free carbon goes 
to form carbide of lime. 


In a consular report on the finances and commerce of 
Belgium in 1902 just issued, Sir Brooke Boothby, secretary to 
H.M. Legation at Brussels, says that though the average rate 
of wages has advanced over 200 per cent. in fifty years, the 
price of labour in Belgium is still considerably cheaper and the 
hours of labour longer than in the United Kingdom. As work 
is mostly paid by the hour, the fact that the Belgian works 
longer hours than the British workman has less importance as 
regards cost of labour than it would appear to have. The 
immense increase in the amount of money deposited in the 
savings banks, combined with the rapid growth of population, 
seem to indicate a generally prosperous condition of the country. 


In view of the recent purchase of Belgian tramway 
rails for London, and the interest aroused thereby, the following 
information, supplied in a consular report just issued, may’ be 
useful :—It appears that there is no fixed price for Belgian tram 
rails, the price depending on the quantity ordered. The average 
price, however, for exportation is stated to be about £5 per ton, 
carriage paid to Antwerp, and for use in Belgium, £5 to £5 4s. per 
ton, Forthe manufacture of these rails basie steel is employed, 
which is cheaper than the Bessemer steel used in the United King- 
dom. Skilled workmen are paid at the rate of 3-8d. per hour and 
unskilled men from 2-37d. to 3-32d. Fifty-nine hours per week, 
or ten hours per day, are worked, and for overtime the men are 
paid one-fourth extra. These figures will serve to explain the 
reason that British steel makers cannot compete with the Belgians. 
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MISCELLANEA, 


A SELF-CONTAINED lightship is shortly to be placed at 
the mouth of the Hooghly, 


THE governors of the technical schools at Bray, Co, 
Wicklow, have recently formed a special training class for motor 
car drivers. 

Arter being closed for nearly nine months, the new iron 
bridge over the Thames at Sonning, which has superseded the old 
picturesque stone structure, was opened for vehicular traffic on 
Saturday. 


WE are glad to note that the Executive Committee of the 
Automobile Club has condemned the use of the word chauffeur to 
describe a motor car driver. The Committee recommends instead 
** motorman,” and also suggests ‘‘ motor-house ” for garage. 


H.M. Consct at Lyons, in a recent dispatch to the 
Foreign-office, reports that he has been informed’ by the Mayor of 
St. Etienne, Loire, that an Industrial, Agricultural and Scientific 
Exhibition will be held in that town from April to September next. 
British exhibitors will be welcome. 


Tare Army Council has offered, in connection with the 
Automobile Club’s delivery van trials, to award a diploma to the 
vehicle which the War-office Committee on Mechanical Transport 
consider to be, either as a whole or in some details of its engines 
or other parts, the most meritorious from a military point of view, 
and likely to be of service to the Army. 


Tue directors of the Cunard Company have ordered 
from John Brown and Co., Limited, a duplicate of the Caronia, 
which they recently contracted for with that firm. The new ship 
will, however, be fitted with turbines instead of reciprocating 
engines. The Caronia is expected to be delivered early next year, 
and the duplicate a short time afterwards, 


WrreLess telegraph communication is to be attempted 
between Para, Brazi!, and Manaos, 1000 miles up the Amazon. A 
land line telegraph between these points is impossible, and the 
submarine cable recently laid in the bed of the river to connect 
them is said to be out of order three-fourths of the time. The 
cable company has therefore purchased the rights for a wireless 
telegraph installation, 

EXTENSIVE works are now in progress at Ghent for 
widening the maritime canal between Ghent and the Dutch seaport 
of Terneuzen. This operation will make Ghent accessible from the 
sea to vessels of large tonnage. A large expenditure is also being 
incurred for extension and improvement of harbour works. The 
total tonnage of vessels entering Ghent from the sea in 1902 was 
694,148 tons ; in 1901, 716,171 tons ; in 1890, 428,795 tons. 


Tue Para india-rubber industry of the Amazon district 
of Brazil made considerable progress during the year ended 
The entries amounted to 31,120 tons, being 


an increase of 2497 tons over the crop of the preceding year. The 


| shipments amounted to 31,115 tons, an increase of 2507 tons ; 


| 








15,057 tons were shipped to New York, and 13,588 tons to Liver- 
pool, while the rest were exported to France and Germany, 


At this week’s meeting of the Thames Conservancy. 
Sir F. D. Dixon-Hartland presiding, a letter was read from 
Gloucester County Council stating that the Thames and Severn 
Canal was now open for traffic. It was urged that great publicity 
should be given to the opening of this canal, which, he said, would 
bring traffic from the West of England to London, and would 
afford an alternative route to the railway system, so that the 
trader was no longer completely in the hands of the railway com- 
panies, so far as charges were concerned, 


Tue flourishing condition and rapid development of the 
port of Antwerp is very noticeable, and it is expected that the 
extensive port works, by which it is intended to enlarge and improve 
the port, will still further improve her position. The number of 
ships entering Antwerp from the sea in 1902 was 5602, and in 1901 
5218. The tonnage of these vessels was, in 1902, 8,392,380 tons, 
and in 190] 7,466,463 tons. In 1900 the tonnage was 6,696,370 
tons. Therefore the tonnage of ships entering Antwerp from the 
sea has increased in the past two years 1,696,010 tons, or 25 per 
cent. 


At the Sheerness County-court a few days ago, Lieut. 
Frederick R. Harrold, R.N., in command of the torpedo-boat 
destroyer Bittern, was sued by Mr. James Piper, who claimed £50 
damages. It was alleged that Lieut. Harrold navigated the 
destroyer at such excessive speed in the river Medway as to cause 
Mr. Piper’s barge, the Rosebank, to be washed against another 
barge, causing damage to the amount now claimed. Evidence for 
the defence, however, showed that the Bittern was only steaming 
at eight knots an hour, and a verdict for the defendant was 
given. 

A SPECIAL meeting of the Barrow Town Council was 
held recently, when Mr. Alderman Smith explained that Vickers, 
Sons and Maxim, who had guaranteed to pay all losses on the 
proposed bridge to Walney Island not covered by a twopenny 
rate, would also deposit on the passing of the Corporation Bill a 
sum of £10,000, which would accumulate until it reached £20,000. 
As long asa stick or stone or one pound of the firm’s seven millions 
of capital remained the Corporation had an absolute guarantee 
that any deficiency would be met. The Council unanimously 
decided to accept the terms. 


Tue London County Council engineers anticipate that 
the shallow underground tramway which is being constructed 
below Kingsway—the new London thoroughfare—will be ready for 
use in about eighteen months. Side by side with the shallow 
tramway, pipe subways, with arches of 12ft. span, are being con- 
structed under the new footpaths, for the reception of gas, water, 
pneumatic, hydraulic, or other pipes, as well as for electric and 
telephonic cables. Below these subways, egg-shaped sewers, 
4ft. 6in, deep and 2ft. 8in. wide, will be laid. Thus, all necessity 
for interference with the roadway will be permanently avoided. 


THE surveyor to the Surrey County Council has 
reported that in consequence of the serious damage caused to the 
roads in that county by the traffic of traction engines engaged upon 
works for the War Department, a considerable expenditure will be 
necessary to put them intoa proper condition. One local authority, 
it is stated, has a claim against the War Department for £14,000 
for damage thus caused. The War Department state that it was 
only under very exceptional circumstances, such as a state of war, 
that it was necessary to send engines heavier than those authorised 
by law, and that the heavy type of engine used during the South 
African war was now being superseded. 


Ar Aylesbury Petty Sessions, on Saturday, the first 
case under the new Motor Car Act for the county, with reference 
to the speed of cars, came before the Bench. Mr. William 
Fletcher was summoned for driving his motor car in Aylesbury to 
the public danger. . Mr. William Crouch, clerk to the Bucks 
County Council, stated that he saw the defendant driving at a, 
very high speed in Oxford-road. As there were several bends in 
the road, which was rather narrow, he considered that defendant 
was driving to the public danger, for the car went past him like a 
flash. He was just able to distinguish the number of the car. 
For the defence it was contended that the case was not proved, 
as it was not shown at what speed the car was travelling. If this 
case were upheld, it would be open to any one to lay an informa- 
tion if he thought a car was proceeding at a dangerous speed. The 
case was dismissed on the payment of costs by the defendant. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. | 


Vienna, 


AUSTRIA. —F. A. Brocxnavs, 7, “Kumpfyasse, 
CHINA. — KELLY AND Wa.sn, Limirep, Shanghai and Hong Kong. 
FRANCE. Boyveau AND CHEVILLET, Rue de la Banque, Paris. 
GERM — AsHER AND Co., 13, Unter den Linden, Berlin. 

. A. BRocKHAUs, iepeie: A. TWEITMEYER, Leipzic. 
INDIA. —A. J. ComBRIDGE AND Co., Railway Bookstalls, Bombay. 


LOESCHER AND Co., 807, Corso, Rome; Bocca Frerks, Turin. 
KELLY AND WatsH, Liwirep, Yokohaina, 
Z. P. MaRvUYA AND Co.. 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. Ricker, 1h, Nevsky Prospect, St. Petersburg. 
s, AFRICA.—W™. Dawson & Sows, Lamrren, 7, Sea-st. (Box 489), Capetown. 
Gorpon AND Gortcn, Long-street, Capetown, 
R. A. THOMPSON AND Co., 33, Loop-street, Capetown, 
Cc. Jota Ann Co., Capetown, Port Elizabeth, Johannesburg, 
East London, Grahamstown, King Williamstown, Stellenbosch. 
Hanpew House, Limrrep, Kimberley. 
ADAMS AND Co., Durban and Mavitaburg. 
AUSTRALIA.—Gorpon anv Gorcn, Melbourne, Sydney, and Brisbane, 
R. A. THOMPSON AND Co., 180, Pitt-street, Sydney; Melbourne, 
Adelaide, and Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Uprton anv Co., Auckland; Craia, J. W., Napier. 
CANADA.—MONTREAL NEWs Co. , 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERIC A. INTERNATION AL News Co., 83 and 85, 
Duane-street, New York ; Supscription News Co,, Chicago. 
STRAITS SETTLEMENTS.—Kegiiy anp Watsn, Limitep, Singapore. 
CEY1ON. —WIJAYARTNA AND Co., Colombo. 


ITALY. 
JAPAN 














SUBSCRIPTIONS. 


Tur Exainrer can be had, by order, from any newsagent in town or | 
country, et the various railway stations ; or it can, if preferred, be 
supplied direct from the office on the’ following’ terms (paid in 
advance) :-— 

Half-yearly (including double number) . £0 14s. 6d. 
Yearly (ine luding two double numbers)... £1 9%. Od. 


Ciorn Reapina Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive THe ENGINEER weekly and post free. Subscriptions sent 
by Post-office Order must be made foe eos to THE ENGINEER, and 
accompanied by letter of advice to the Publisher. 


Tun Paper Corres. Trick Paper CopiEs. 
Half-yearly £0 18s. Od. | Half-yearly £1 Os. 38d. 
Yearly £1 16s. Od. | Year! acti 0324 i ae 

(The difference to cover extra postage.) 
ADVERTISEMENTS. 


@ The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-ofiee Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 


Advertisements cannot be inserted unless delivered before 


THE ENGINEER 


TO CORRESPONDENTS. 


| gar Ta order to avoid trouble and confusion we find it necessary to inform 
corvespondenta that letters of inquiry addressed to the public, and intended 
for insertion in this column, iust in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, ta order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

4a All letters intended for insertion in Tot ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken ofsnonymous communications. 

£2” We cannot wadertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


H. J. B. (Dublin).— Your letter has been forwarded as requested. 

A. W. H. (Battersea).—We regret that we are unable to inform you who 
are the London agents for Ligerwood's pile driver. 

H. B. B. (Coventry).—See Woodworth’s “ Dies, their Construction and 
Use, &c.” Published by Sampson Low, Marston and Co. 

L. 8. H. (Galashiels).—-There are many forms of friction clutch, and there 
is not much to choose between any of them. Your best plan will be to 
get particulars from a few makers, and select that which falls in best 
with the conditions. We are sending you a list of makers. 

SiaDer (Bristol).—(1) The weight of a gallon of distilled water at 62 deg. 
Fah. is 101lb. Its volume is 0-160372 cubie feet. By an Act of Parlia- 
ment, dated 1825, the weight of the imperial gallon is taken at 
101. 38-15 grains. One cubic foot of sea water weighs 641b. The 
weight of sea water is to fresh water as 40 is to 39. The impurities in 
average feed-water only weigh a few grains tothe gallon. (2) What is 
it that causes the noise of a pisto! shot? The same explanation accounts 
for the sound made by steam exhausting. (3) The horse-power of a 
locomotive is calculated from indicator diagrams, as is that of any 
other reciprocating engine. 





ERRATUM. 
COMPOUND LOCOMOTIVES. 
In the article by Professor Von Borries, which appeared in our impres- 
sion of January 2th, the mileage between repairs must be multiplied by 
ten. Thus, 37,000 kilometres are not 2300, but 23,000 miles. 








MEETINGS NEXT WEEK. 

RontarEn Society.—Thursday, March 3rd, at 8.30 p.m., at 20, Hanover- 
square. Ordinary general meeting. Presidential address, ‘‘Some 
Laboratory Notes of the last Six Months.’ 

THE Junior INstTITUTION OF ENGINEERS.—Friday, March 4th, at 8 p.m., 
at the Westminster Palace Hotel. Paper, ‘Some Practical Notes on 
Electric Storage Patteries,” by Mr. G. C. Allingham, A.M.I.E.E. 

CoLp STORAGE AND Ick AssoctaTION.—Thursday, March 3rd, at 8 p.m., 
at the Caxton. Hall, Caxton-street, Westminster, London, 8.W. Paper, 
“Small Refrigerating Plant for Shops and Private Residences,” by Mr. 
E. H. West. 

Tae Civin AND MecuanicaL Encixeers’ Sociery.—Thursday, March 
4th, at 8 p.m., at the Caxton Hall (‘ate Westminster Town Hall), near 

Westminster, S.W. -aper, ‘Dynamo and 


St. James's Park Station, 
Motor Testing,” by Prof. C. F. Smith, Wh.Sc., A.M.1-C.E., A.M.LE.E. 


Tue Institution oF Crvi. Enainrers. — Tuesday, March Ist, at 
8p.m. Ordinary meeting. Papers to be discussed, “‘The C onstruction 
of Railway Wagons in Steel,” by James Denis Twinberrow, A.M.I1.C.E.; 


““ The Construction of Iron and Steel Railway Wagons,” by Arthur Lewis 
Shackleford, A.M.1.C.E.; and ‘Iron and Steel Railway Wagons of High 
Capacity,” by James Thomas Jepson. Wednesday, March 2nd, at 
2.30 p.m. Students’ visit. To inspect the New Stores and Plant for 
Handling Grain at the Millwall Docks. 





Six o'clock on Thursday evening; and, in c q e of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standi adverti ts should 
arrive not later than Ten o'clock ‘on Tuesday morning in 
each week. 


Letters relating to Advertisements and the Publishing Department oy the 
Paper are to be addressed to the Publisher, Mr. Sydney White ; all other 








letters to be addressed to the Editor of THe ENGINEER. 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.”’ 








PUBLISHER’S NOTICES. 


During the rebuilding of the house, No. 33, 
Norfolk - street, ‘‘THE ENGINEER” will be 
edited and published in Temporary Offices, 
Nos. 2 and 3, Norfolk-street, to which all com- 
munications for the Editor or Publisher should 
be addressed. 


THE PREMIUM SYSTEM. 

‘.* The de mand Jor the pamphlet on ** The Premium 
Paying Wages’ "has heen 89 great that two editions were rapidly 
erhausted, and we have found it necessary to pr int a third, This 
ix now ready, and since we were obliged some time ago to tell 
many correspondents that copies could not be obtained, we take this 
opportunity of informing our readers of the appearance of this 
third edition. It. ix substantially the same as the two previous 
sxsues, and will, we believe, be found valuable to employers and 
« anagers who conte mplate adopting this rapidly-erstending system 
of paying workmen, 
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SUPERHEATING LOCOMOTIVES. 

Tur discussion on superheating goes on merrily. 
It is not confined to any particular country or group 
of individuals. The steam engine is cosmopolitan, 
and so is the consideration of its phenomena. 
Ostensibly there is no ground for question; nothing 
to dispute about; no natural reason why a difference 
of opinion should exist. On paper anyone can 
prove that the superheating of steam must effect an 
economy in fuel. But practical results do not 
always support this assumption. Superheating 
does not necessarily secure a reduction in the price 
to be paid for power. The sources of loss are 
multifarious. It would be impossible to trace them 
all out here. We can do no more than consider 
superheating in one or two of its aspects. 

The latest contribution to the discussion—at all 
events, the latest of weight and importance—is a 
paper which takes the form of a “ Note on the 
Question of using Superheated Steam -in Loco- 
motives,” by Herr Otto Berner, published in the 
February number of the Bulletin of the Interna- 
tional Railway Congress. It is a translation from 
the Zeitschrift des Vereines deutscher Ingenieure. 
Herr Teuscher, Inspector of Railway Construction, 
set himself the task of considering why up to the 
present has thé use of superheaters not given as 
good results with locomotives as with stationary 
engines. _ Herr Berner undertakes to find the reply. 
The broad fact is that, although there is a saving 
effected in the quantity of steam used, there is not 
a proportionate economy effected in the consump- 
tion of coal. This, it will be readily understood, is 
the crucial point in the whole discussion. Railway 
engineers do not want to save steam ; they do want 
to save coal, because the price paid for steam largely 
depends on the quantity of coal used.. Now Herr 
Teuscher states that, compared with the old type of 
simple locomotive, using ordinary saturated steam, 
a simple locomotive, superheating, ‘s more econo- 
mical in water by 27°3 per cent., and in.coal by 
23°5 per cent. .Compared with the standard type 
of compound engine, the saving in water. is 11 per 
cent., and the saving in coal is only 0-5-per cent. 
Tt will be seen that these figures are not a little 
perplexing. Why should the quantity of coal used 
remain practically the same, although 11 per cent. 
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less water is evaporated, the power developed 
remaining unaltered. What is the part played 


by compounding on the coal consumption? The 
natural deduztion is that superheating in some 
way detracts from.the evaporative efficiency of the 
boiler. If the coal burned is the same whether 
superheating does or does not take place, then it is 
clear that the superheater, which is costly to make 
and to maintain, is not worth having ; because, as 
we have said, it is not a reduction in the consump- 
tion of steam that represents a saving, but a reduc- 
tion in the quantity of coal used per train mile. 
Herr Berner considers the whole problem at great 
length. He makes certain remarkable statements. 
Thus, he quotes Herr Bruckman to the effect that 
the compound locomotive using superheated steam 
requires 20°5 lb. of steam per indicated horse- 
power per hour, and that it works with “mixed 
steam” consisting of 93 per cent. superheated 
steam of 170 lb. pressure, and a temperature of 
608 deg. Fah., 4 per cent. of saturated steam, 
and 3 per cent. of water. The assumption that 
saturated steam, superheated steam, and water, can 
all exist together, reminds us of the story of the 
‘happy family,” in which lions, tigers, wolves, and a 
lamb, were all found in the same cage. The owner 
had to admit that “the lamb had been renewed 
several times.” We fancy. the 3 per cent. of 
water would be about as durable as the lamb. Herr 
Berner writes: “Trials made on stationary engines 
have often shown that water collects in the pipes 
through which superheated steam passes, so that it 
is hardly to be doubted that superheated steam, 
saturated steam, and water, can exist together in the 
same space. What happens when superheated 
steam is generated and when it is condensed, is as 
yet by no means well ascertained. It is not possible, 
however, to believe that the phenomenon in question 
(the simultaneous presence of water, superheated, 
and saturated steam) can occur as readily when 
steam is produced in small tubes as when it is led 
through large ones. In the case of locomotives, the 
pipes from the superheaters to the cylinders are very 
short; the steam- passes almost direct from the 
superheater into the cylinders. Such being the case, 
it is at least very doubtful whether there is any 
truth in the above hypothesis of the composition of 
the steam.” 

He then considers the performance of the three 
tvpes of engines named, on the assumption of various 
qualities of steam, and he comes to the conclusion 
that even the approximate determination of the 
economy of heat or of fuel in the locomotive using 
superheated steam due to the engine alone is not 
feasible, unless we know exactly the composition of 
the steam generated. 

It is not possible here to reproduce all Herr 
Berner’s arguments, but the general thesis is that 
while superheated steam promotes economy in the 
engine, superheating diminishes the efficiency of the 
boiler. The superheater used was Schmidt's. It will 
be remembered that a single straight flue of con- 
siderable size extends along the lower part of the 
boiler shell to the smoke-box, conveying gases at a 
high temperature to the superheater coils in the 
smoke-box. Let us suppose that superheating is 
effected entirely by waste products of combustion ; 
that is to say, hot gas, which has already traversed 
the 2in. flue tubes. It seems to be quite clear that 
under these conditions the presence or absence of 
the superheater can have noinfluence at all on the 
economicat efficiency of the boiler. The only 
change in the régime will be that the waste gases will 
escape up the chimney at a lower temperature than 
they would have had if there were no superheating 
coils to cool them down. The gain by superheating 
would be a clear gain, not masked or countervailed 
by any adverse conditions. We are therefore com- 
pelledto believe that it is this use of the large single 
flue that-is responsible for the loss of efficiency 
in the boiler. The question next arises, is this 
single flue necessary ? The answer must depend on 
the smoke-box temperature under normal conditions. 
If this is not sufficiently high, then superheating to 
the temperature desirable cannot take place, and the 
large tube is necessary. . Here, then, we have the 
question: brought up in another form.: Will it pay to 
use waste gases to superheat? Will it pay to use 
separate fires to superheat? Obviously. the intro- 
duction of the large flue in the Schmidt engine is 
merely the equivalent of a separate superheating 
fire. Whether the large flue can or cannot be 
dispensed with depends, it appears to us, very largely 
on the work done by the engine. If, for example, 
in one case 30 1b. of coal per square foot per hour are 
being burned, and in another the rate of consumption 
is 75 1b. per hour, it is obvious that in the latter case 
the smoke-box temperature must be higher than in 
the former; but, of course, at the same time the 
quantity of steam passing through the superheater 
would be much larger, and so more heat would be 
needed. In our impression of the 29th of January 
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we illustrated a locomotive without this large flue, 
but we have no particulars as to the temperature. 
We understand, however, that. Herr Schmidt, in his 
recent practice, has found that he can dispense with 
the large flue. Herr Berner mentions, without 
attempting to explain the phenomenon, that in the 
case of one engine the temperature of the steam 
after it has passed through the coils is higher than 
the average temperature in the smoke-box. 

As was to be expected, the aspect of the 
whole question becomes more complicated than 
ever as soon as we begin to discuss it, not on the 
basis of coal burned but of heat units utilised. Thus 
it is argued that no saving, but rather a loss, must 
ensue from the use of superheated steam, because 
the exhaust steam will have an incieased tempera- 
ture and will carry away more heat with it than 
non-superheated steam. We are not surprised to 
tind that Herr Berner disputes the soundness of such 
a ridiculous conclusion, and maintains that up to 
662 deg. Fah., at all events, “this loss does not 
outweigh the advantage gained.” It is obvious that, 
if waste heat alone is employed to superheat the 
steam, the argument falls flat. In the case of a 
locomotive the temperature of the exhaust steam in 
the chimney is raised by the waste products of 
combustion; but no one dreams of regarding that as 
opposed to economy. The better known all the 
facts of superheating become, the more evident is it 
that the true value of the superheater depends largely 
on its power of picking up heat which would other- 
wise be wasted. In this it has, of course, met 
feed-water heating as a competitor. The conditions 
under which superheating effect an economy of 
steam consumption are peculiar. They are not yet 
fully understood. Emphatically, further inquiry is 
needed. We entirely agree with Herr Berner that 
the experimental data at present available are not 
sufficiently extensive to make it possible to draw 
useful and definite conclusions. The results ob- 
tained, even with stationary engines, are very 
contradictory ; and competent engineers who have 
heen investigating these questions have repeatedly 
changed their opinions. This shows that great 
caution is advisable in arriving at any conclusions. 
* Searcely any advance has been made during the 
last ten years in our knowledge of the principles 
and rules governing the application of superheat to 
stationary engines in order to obtain as good utilisa- 
tion as possible, simply because the question can 


only be solved by careful and systematic series of 
trials made on the large scale.” 


THE PREPARATION OF ESTIMATES. 

We have recently published a series of articles, 
which have received in the profession the attention 
they deserve. The author, writing with experi- 
ence, has brought an indictment against Bri- 
tish methods of doing business which is the more 
telling that it has nothing in common with 
the unreasoning criticisms with which we are 


familiar, based for the most part on total ignorance | 


of the conditions under which trade is carried on. 
We propose here to draw lessons from the series, 
which may be, and we hope will be, of use to not a 
few of our readers. It is not our fault, but our 
misfortune, that we are compelled to say something 
about technical education. Half the value of the 
series of articles which we are considering lies in 
the light which they throw on the training of 
engineers. 

It is beyond all question that the prosperity of 
this country depends on the amount of work at 
remunerative prices which its people have to do. 
Furthermore, there are few exceptions in daily life 
to the rule that people will always purchase in the 
cheapest market by preference. Avoiding dubious 
generalities, let us confine our attention to a 
limited application of the truths we have just stated. 
‘A Manufacturer ” has dealt with bridges and roofs 
only—that is to say, with statical engineering. We 
f8llow his example. When an order for a fairly 
large bridge is open to competition, it may 
be taken as axiomatic that the lowest tender, 
other things being equal, will have the order. 
But a lowest tender cannot be put in unless 
those who tender can gather from the specifica- 
tion what price they will themselves have 
to pay. Now, the highly-trained engineer, full of 
mathematical lore, well up in stresses, knowing all 
about the theory of beams and girders, quite com- 
petent to carry out tests, and versed in the effect of 
carbon and silicon, sulphur and phosphorus on steel, 
may indeed design a bridge, or superintend its con- 
struction, with all the skill, and even talent, desir- 
able. And all the while he may conceivably be, as 
far as the promotion of the nation’s trade is con- 
cerned, useless. He may not have any detuiled 
information whatever as to the cost of the structure 
which he designs. Doubtless he knows in a general 
way what sum was paid per ton for a bridge some- 


| price is 








what similar in construction ; but it is not probable 
that he can help a firm of bridge builders who desire 
to secure the order against keen competitors. But 
this is not all. Because he is ignorant of the cost of 
work his designs may involve a large outlay for 
which no return can possibly be had, and the order 
goes, for reasons fairly well understood, to France 
or Belgium or the United States, instead of giving 
employment in this country to British workmen. 
Again, our scientific engineer, instead of designing 
bridges, may be employed in constructing them. 
Here he appears at a greater disadvantage than 
ever. “A Manufacturer’ has painted in vivid 
colours, what takes place when such men have 
control. 

We have over and over again pointed out that 
practical engineering is not pure science. The 
designing and construction of a good ‘bridge, or a 
good engine, represents only half the work that has 
to be done. No one of importance or influence 
works as an engineer, or makes bridges, or roofs, or 
engines, for the fun of the thing. They are made 
to be sold. That is the great fact that the professor 
and the technical schoolmaster ignore. They cannot 
teach anything about the price of materials or 
labour. They regard that aspect of engineering 
either with a languid interest or unqualified dis- 
gust. They hold that such matters do not come 
within their province, and we are willing to concede 
that in a sense they are right. But the result is 
none the less unsatisfactory. Over and over again 
the same statement is made by the manufacturing 
engineers of the country whenever education is dis- 
cussed, that they cannot obtain men who know 
what work ought to cost. Under a proper system 
of technical education the young engineer would be 
taught not only how to make designs, but how to 
estimate the price at which they can be carried out 
—not necessarily with minute accuracy; yet the 
mere fact that the subject formed part of an exami- 
nation paper would open his eyes to its importance. 
It is quite as necessary that the engineer should 
know what the eyed link in a suspension bridge 
chain will cost as to be certain what stress can be 
put on it with safety. It is not less important that 


<= 
the constructing engineer—the manufacturer ~and 
we have the designing engineer-—the man who plans 
and schemes, and draws—and the pity of it al] re 
that, whereas these men should play into each others 
hands, they are for the most part antagonistic, ]j 
is hard work at any time to induce young men tg 
consider money values, and the propagation of the 
theory that estimating, or learning the value of 
materials and labour, is a branch of education Which 
it is waste of time to take up, is not calculated io 
smooth the path of those who, like ourselves, insist on 
the importance of training every young engineer o 
lose no opportunity of acquiring information as to 
at all events, the approximate cost of every portion 
of every bridge, roof, machine, or engine, with which 
he has todo, _ In the present day it is easy enough 
to get men who can design or superintend ; it is 
next to impossible to find. any reasonably young 
man whoean tell his employers what anything from 
a rivet to a girder, from a crank pin to a boiley. 
ought to cost. Until that prominence is given to 
the work of estimating which it deserves, the 
education of engineers can never be regarded as 
satisfactory or complete. 


BOILER POWER, 


AmonG the uncertainties of engineering, boiler 
power takes a high position. Outside a somewhat 
limited circle no one seems to know exactly how 
much power any given boiler will supply. It may 
be taken as a rule to which there is really no 
exception that the power of land boilers is invariably 
overrated. If ample boiler power is supplied in 
the first instance, as time progresses, more and more 
work has to be done, and the boilers are taxed more 
and more heavily. The reason is very easily found. 
Boilers are expensive; they take up much room; 
they are often handled with great difficulty, and not 
a little risk, as, for example, when a big Lancashire 
boiler has to be taken on a trolley through narrow 
streets. There is always the risk of explosion to be 
thought of; corrosion, pitting, and various other 
diseases. It is not inany way wonderful that boilers 
are unpopular, and that steam users feel that the 





he should clearly understand how much money must | 
altogether mistaken view to take. 


be expended to drive a hundred 30ft. piles, as it is 
that he should know how many blows of a monkey 


each will require to send it home, and what load it | 
The man who thoroughly under- | 
stands the difference between good and bad riveting | 
; than half the money paid in fines for causing a 


will then carry. 


has only mastered the rudiments of his subject, 


|unless he is also competent to say what any seam | 
| boiler power had been provided. 


will cost under all possible conditions. 


The man—college trained, or shop trained, or | 
| interested in this fact. 
| boiler power machine stokers will give complete 
| satisfaction ; whereas 
| their work, the machine stoker finds its way to the 


both—who has not grasped the fact that cost 
a thing of supreme influence will 
design a bridge which shall be excellent, perhaps, 
in all respects but one, and that one short- 
coming, if he could but see it, is fatal. 


belonging to somebody else. The engineer of a 
railway company, let us say, if he does his duty | 


by the shareholders, will not waste their money. | 


He will do all he can to get the best possible result | 
for the least outlay. This is, however, under existing 
circumstances in this country only attempted in a 
very general and perfunctory fashion, as a rule, to 
which there are, of course, many admirable excep- 
tions. It cannot be otherwise, because a proper 
value is not attached to the commercial side of 
engineering. Economy in fuel, in steam, in water, 
in electricity, are all taught. But no one ever seems | 
to dream of teaching economy in labour, or in | 
money, or in materials. It is true, of course, that | 
weight is kept down by the designer. But we 
scarcely ever find that his motive has been a desire | 
to reduce first cost. Lightness is the result of | 
stress calculation, and nothing else. 

The origin of the fundamental defect in the | 
training of those who are engaged in making | 
bridges or roofs or engines or machinery of | 
any kind, is historical. Not so long ago the en- 
gineer fixed his own price. There was no com- 
petition, absolutely no foreign competition. For 
many years after the régime of free imports 
began, this country imported no machinery, or iron | 
or steel ; on the contrary, Great Britain supplied the | 
world, and thus it came to pass that the commercial | 
side of engineering can scarcely be said to have 
existed. In the United States engineers and 
bridge builders never passed through the same 
school, and from the outset the commercial 
element was powerful. That is one _ principal 
reason why the American engineer is so suc- | 
cessful. Unfortunately, we in this country have | 
regarded engineering and commerce as distinct. | 
It has been held that to talk of price was to degrade | 
engineering science. That is simply nonsense— | 
mischievous nonsense. At this moment we have | 


The man | 
who designs a bridge which must cost £10,000, | 
while one costing £8000 would meet every possible | 
requirement of the traffic, simply wastes £2000) 


| which 


fewer of them they possess the better. This is an 
Most the 
troubles we have indicated are brought about by 
want of boiler power. Had there been more boilers 
there would really have been less risk, less worry, 
less expense. Thus, it is safe to say that much more 


of 


smoke nuisance would have been saved if only more 
The makers of 
automatic furnace feeding apparatus are specially 
When there is plenty of 
small for 


with boilers too 


scrap heap, and men take its place. 

Among marine engine builders mistakes as to 
boiler power are seldom made. Marine engine and 
boiler making for the mercantile service has become 
a matter of routine; and, besides, if the power is 
not quite what it ought to be, the only result is that 
the ship goes a little slower, which is not a very 
serious defect. The lack of boiler power tells most 
heavily on electric light and power stations. It 
results partly from the reasons we have alread) 
given, and partly from the fact that boiler engineer- 
ing is not so well understood as it ought to be. We 
are repeatedly asked what the power of a given 


| boiler, or group of boilers, may be; and that by 
/engineers who ought to understand the whole sub- 


ject. No doubt a good deal of confusion has been 
caused by statements coneerning the quantity of 
water that a square foot of heating surface can 
evaporate per hour; by disquisitions on the number 
of heat units which a given area of plate can pass 
through its thickness, and various other lucubrations 


|of the same kind, which are usually more or less 


misleading. There are, fortunately, one or two very 
simple rules for determining the power of a boiler, 
which have no claims to scientific precision, 
are purely empirical, and yet, being 
on practice, may be taken alto- 
It may be assumed with 
substantial accuracy that a boiler will produce 
8lb. of steam for every pound of reasonably 
good coal burned on the grates in the furnaces. We 
presuppose good modern practice, the feed-water 


founded as 


gether trustworthy. 


| being heated by economisers. If, now, we know how 
/much coal can be burned in any given time, in or 


under a boiler, we can tell what the power of that 
boiler is. For example, let us take a Lancashire 
boiler, 8ft. in diameter, and 30ft. long. Such a 
boiler will have about 36 square feet of grate sur- 
face, and with a good draught will burn 16 lb. of coal 
per square foot per hour, or in all 5401b. Eight 
times this is 43201b. If, now, the engine being fairly 
good, requires 201b. of steam per indicated horse- 
power per hour, then the boiler will develop 216 
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indicated horse-power. Mf the engine is very much 
petter’ and requires but 15 lb. per indicated horse- 
ower per hour, then the boiler may be taken asequal 
to 288 indicated horse-power, and so on. Bae 

[t will be seen that the engineer of an electric light 
or power station has two uncertain, or, rather, two 
initially undetermined factors to deal with—namely, 
the rate at which his furnaces will burn coal, and the 
quantity of steam which his engines will require. 
As regards the latter factor, it will be found that, 
generally speaking, engine builders of reputation 
will guarantee the consumption of steam. Thus, 
if a consumption of, say, 141b. per indicated horse- 
jower is promised, it may be accepted that the 
engine will not for a considerable period require 
ore, wlways provided that piston rings and valve 
faces are kept in good order, and that the engine is 
not overloaded. In no case of the kind will the 
engineer be able to excuse himself should he be 
short of power, on the plea that he did not know 
how much steam would be wanted. About the 
quantity of coal that can be burned there is much 
more uncertainty. Tall chimneys are very costly, 
often very unsightly. 
of draught is reckoned upon that cannot be had. 
Thus, we have met with a case in which, when the 
products of combustion were sent through a Green’s 
economiser, steam could not be kept up. Chimney 
engineering is by no means the exact science that 
some text-books would have us_ believe, because 
there are multitudinous conditions affecting 
draught. 
coal well fired can be burned at any rate from 12 lb. 
to about INlb. per square foot of grate per hour, 
without the aid of fans forced draught. Of 
course, given sufticient forced draught, and there is 


or 


hardly a limit to the rate of combustion other than | 


the difficulty of preventing the fuel from being 
lifted off the grate and carried up the chimney, as 
used to oceur in the earlier torpedo boats, when the 
ur pressure in the stokehold reached Tin. or even 
sin. of water. 


\ point much in favour of the water-tube boiler is 
that the grate can be made very much larger in 
proportion, and so more power can be had ina given 
space. Yet it must not be forgotten that the 
chimney remaining the same, the rate of combus- 
tioa per square foot per hour will be higher with the 
small grate than with the large one. 

It must be understood that in what we have 
written we have done no more than supply a simple 
method of arriving at the power of any steam 
venerator. The coefficient of evaporation which 
we have given—S lb. per pound of coal—is based 
on extended experience. 
but it would not be safe to reckon on this. On the 
other hand, boilers doing worse ought not to be 
retained in any power-house pretending to be up to 
date. Of course, it may be found, on the whole, 


| of bonus. 


THE ENGINEER 











of the new arrangement provides that the foregoing rates 
shall be the standard net rates up to and including an 
average earned amount of £4 per shift per mill over the 
full pay. For every shilling above the said £4 per shift 
per mill—exeluding roll-turning money—one penny per 
shilling shall be added as bonus to the standard day-rate 
of each dayman, except in the case of the scaler and the 
scrap lad, who shall receive one halfpenny per shilling. 
Fractions of a shilling shall not be counted for purposes 
The employers undertake to state on each pay 
note the average amount earned per shift over the full pay, 
so that the amount of bonus to be paid shall readily be seen. 








In working out the system, some details had to be settled 
at subsequent meetings, and one or two slight modifica- 
tions have been made in the original scheme, which is 
now in regular operation. This new combined wages and 
bonus scheme represents an important step forward in 
the progress of conciliation and of reasonable wages’ 
adjustments in the British iron and steel trades, and it is 
particularly interesting at atime when works are removing 
from the Midlands to the Welsh coast, so as to be near 
the seaboard. It is there also that manufacturers chiefly 





Not infrequently an amount | 


the | 
In practice it will be found that good | 


We have spoken only of a Lanea- | 
shire boiler, the grate area of which is restricted. | 


Many boilers do better, | 


import the large quantities of continental and American 
steel which enters British territory to be rolled down into 
sheets and galvanised. The wisdom, therefore, of pre- 
serving harmonious relations between labour and capital 
in the growing Welsh district will be at once evident, and 
| we agree that it speaks well for the Board’s usefulness 
that during its financial year just ended it should have 
| been able to effect such serviceable work in that quarter, 
where the industrial possibilities of the galvanised iron 
trade, and also of some departments of the steel trade, 
are almost unlimited, and whence increasing quantities of 
galvanised sheets are finding their way year by year to 
South Africa, Australia, India, the Far East, and other 
| distant markets. 


THE NAVY ESTIMATES. 





THe First Lord of the Admiralty issued on Wednesday 
night a statement giving a summary of the Navy Estimates 
| for 1904-5. We do not propose at this moment to criticise 
the programme. We shall content ourselves with a summary 
of the shipbuilding scheme. Indeed, a large portion of Lord 
Selborne’s paper is occupied with considerations concerning 
the personnel, the promotion of officers, age of retirement, 
and soon. We are glad to see that in future the boys in the 
training ships will no longer receive any instruction which is 
solely applicable to the management of sailing ships, and that in 
place of the training they have hitherto received on masts 
and yards there has been substituted a more extensive train- 
ing in gunnery and an elementary training in mechanical 
and stokehold work. The entry and training of boy artificers 
is proceeding satisfactorily. Not the least remarkable 
innovation the fact that proficiency in the use of 
mechanical tools and in stokehold work will in future form 
part of the examination for the rating of able seamen, and 
the course of teaching of ordinary seamen has been re- 
adjusted accordingly. This is the fullest recognition possible 
of the fact on which we have so often insisted, that the 
modern war vessel is a machine and must be dealt with as 
such, and not a**ship*’ in the old sense of the word. A 
complete system of physical and gymnastic training has been 
introduced into the Fleet, and a scheme for the training and 
organisation of naval bands has been promulgated, and the 
work has commenced. 

The battleships of the 1904-5 programme will be given out 


Is 


| to contract, and will be the first ships of a new design, which 


will be known as the Lord Nelson class. 
Between April Ist, 1903, and March 31st, 1904, inclusive, 


economical to use cheap slack instead of better | the following ships will have been completed and passed into 


coal; hut the engineer can allow for this. Under all 
circumstances, power enough should be provided to 


permit boilers to be laid off for cleaning and repairs; | 
and, finally, we may say that the engineer can never | 


regret having too much boiler power, while the lack 
of it will make life a burden too heavy to be borne. 
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NEW BONUS SYSTEM IN THE IRON AND STEEL TRADES. 


Tue way in which the British engineering and iron 
and steel trades are conducted to-day in the matter of 
harmonious settlements between capital and labour 
forms a pleasing contrast to the state of affairs which was 


prevalent some years ago, and shows that headway is | 


being made in the direction of amicable industrial under- 
standings vice disputes. 
to the gratifying manner in which the principles of 
conciliation and negotiation are spreading in the iron 
trade—as compared with the old times, when recourse 
used constantly to be had to strikes, lock-outs, and 
costly and vexatious litigation—is afforded by the remark- 
ably good work which has been accomplished during 
the past year by the Midland Iron and Steel Wages Board, 
whose annual report, just issued, has much more than a 
local interest, since it affects not the Midlands alone, but 
also portions of South Wales, Lancashire, and Yorkshire. 
The Board’s Welsh Committee have been actively engaged 
during the past year in working out in detail a sugges- 
tion that was made as far back as 1901—namely, the 
payment of a tonnage rate to all men engaged in the 
mills. The principle underlying this suggestion is that 
every man employed in the mills shall benefit by any 
Increase of output. After many meetings, and much 
careful consideration, the question of payment by ton- 
hage was abandoned, as it was felt to be impracticable 
ut the present time. Finally, a new bonus scheme, 
which is, in effect, only another form of the tonnage 
system, was adopted, the details of which are as follows :— 
Wages: That the standard rate for daymen’s wages con- 
nected with the sheet mills of the Welsh Committee shall 
be as follows: —Breakerdown, 6s. per shift ; catcher, 7s.; 
Scaler, 3s.; bar drawer, 6s.; doubler, 6s.; holder-up—where 
employed—6s.; marker—where employed—4s. 6d.; scrap 
lad, 8s. These datal rates are to be paid in all mills 
irrespective of the width of the rolls, The bonus portion 


The latest piece of evidence as | 





the Fleet Reserve : 
6 battleships— 
Prince of Wales. 
Queen. 
Albemarle. 
9 armoured cruisers 


Cornwallis. 
Duncan. 
Exmouth. 


Euryalus. Fissex. 
Bedford. Lancaster. 
Berwick. Monmouth. 
Cumberland. Suffolk. 
Donegal. 

1 second-class cruiser 
Challenger. 

2 sloops— 
Cadmus. Clio, 


3 submarines. 
11 destroyers. 
8 torpedo boats. 
1 repairing ship, and 
1 surveying vessel (purchased). 
On April 1st, 1904, there will be under construction :— 
8 battleships. 23 destroyers. 
13 armoured cruisers. 11 submarines. 
1 second-class cruiser. lriver gunboat, and a 
4 third-class cruisers. new Admiralty vacht. 
8 scouts. 
and it is expected that between April Ist, 1904, and March 
31st, 1905, inclusive, the following ships will have been com- 
pleted and passed into the Fleet Reserve :-— 
3 battleships. 8 destroyers. 
5 armoured cruisers. 10 submarines. 
1 second-class cruiser. 1 river gunboat and the new 
4 third-class cruisers. yacht. 

It is proposed to commence during the financial year 
1904-5 :— 

2 battleships. 14 destroyers. 
4 armoured cruisers. 10 submarines. 

The purchase of the two battleships being built for Chili 
has necessarily modified the situation, and accordingly 
Parliament is asked to approve of the commencement of two 
new battleships instead of three, and of their commencement 
in the autumn instead of in April as proposed last year. 

Steady progress has been made during the year with the 
policy of re-construction, announced in the statement of two 
yearsago. By March 31st next the work will have been com- 
pleted in respect of the battleships Barfleur and Centurion, 
and of the battleships of the Royal Sovereign class, except the 
Repulse, which is in hand, and the Hood, in which ship, 
owing to the different conditions of stability arising from the 
fact that she alone of the class possesses turrets, the Director 
of Naval Construction is not able to advise casemating the 








upper-deck 6in. guns. The work has been completed on the 
Powerful and Terrible, and on the following second-class 
cruisers—Fleet ram class :—~ 


Furious. Arrogant, 
And Talbot class :— 

Juno. Dido. 

Doris. Isis. 

Venus. 


During the year 1904-5 it is expected that work on 
Gladiator and Vindictive—Fleet ram class—and Eclipse, 
Diana, Talbot, Minerva—Talbot class—will be completed. 

The policy of completing in every respect in private yards 
the ships built in private yards, and of effecting repairs in 
private yards, has been wholly successful. 

In respect of the dockyards it can fairly be stated that 
steps have been taken in the current year which will greatly 
increase both their efticiency and the economy of their work. 
Parliament has sanctioned a loan for the purpose of an 
electric installation in all the dockyards, which will com- 
pletely furnish them both with light and power, and under a 
special sub-head HH, of Vote 8, Parliament is being asked 
to make a special provision in the years 1904-5 and 1905-6 in 
respect of dockyard machinery. 

There is at present a good deal of obsolete machinery in 
the yards ; the votes asked for in the two years will enable 
the Board to get rid of all machinery that is out of date, and 
to complete the equipment of the yards*with machinery of 
the newest and most economical type. 

The experiments with oil fuel have continued without a 
day’s intermission, and Lord Selborne thinks that it can be 
accurately stated that in no country has greater attention 
been given to this subject, or the experiments been more 
exhaustive. The progress has been slow but sure; it is not 
a matter which can be hurried; the great difficulties con- 
nected with the satisfactory use of oil in ships of war can 
only be overcome by patience and continual experiment ; the 
experience gained with the Mars and Hannibal in the 
Channel Fleet with their cylindrical boilers has been utilised 
in respect of the Belleville boilers of the Bedford, which has 
now been commissioned for service in the Channel Fleet. 
Simultaneously with the experiments in the use of oil fuel, 


| the question of its storage and supply is being carefully 
| studied. 


As to the amount of the money to be provided we learn 
that all the money voted for the year 1903-4 will have been 
earned and spent by March 31st. The progress of the work 
has been satisfactory, and it has been necessary also to ask 
Parliament to sanction a Supplementary Vote for £1,308,000, 
of which sum, however, over half is on account of the first 
instalments of payment for the two battleships built for 
Chili, which have been recently purchased. The amount 
proposed in the Estimates for 1904-5 for new construction is 
£11,654,176, of which about one million is for the completion 
of the purchase of the battleships mentioned above, and 
£642,083 will be devoted to the commencement of new ships. 
It had been the original intention of the Board, as announced 
in Parliament, to give out the three battleships of the 1903-4 
programme to contract, and to commence in the dockyards 
in April, 1904, three battleships of the 1904-5 programme. 
The progress of the work in the dockyards towards the end of 
1903 had, however, been so satisfactory that it became a 
inatter of importance to commence new construction in them 
at as early a date as possible. It was decided, therefore, to 
reverse the procedure, and instead of giving out the three 
battleships of the 1903-4 programme to contract to commence 
them in the dockyards. As the preparation of the new design 
had not then reached that stage of completion which would 
have enabled the ships to have been commenced at once, and 
is experience has shown that four sister ships form a unit 
vossessed of great tactical and administrative convenience, it 
was further decided that these battleships should be of the 
same design as the King Edward VII., bringing that class up 
to a homogeneous squadron of eight battleships or two 
divisions of four each. The three last battleships of this class 
will be called the Britannia, Hibernia, and Africa. 

In February last, in answer to a question in the House of 
Commons as to whether the Admiralty were prepared to 
purchase two battleships which were being constructed in 
England for the Chilian Government at a cost of £2,200,000, 
it was stated that the question had been considered by the 
Board, and that it was not proposed to purchase those ships, 
as not being suitable for their purpose. Lord Selborne explains 
shortly the meaning of this reply, and the reasons why the 
Board have subsequently bought these ships. 

In principle it does not suit the Board to have in the fleet 
one or two battleships of a special design. The tactical and 
administrative advantages of a homogeneous squadron are so 
great that the principle of modern building policy in respect 
of battleships is unquestionably to build in homogeneous 
squadrons. The application of such a principle must, how- 
ever, obviously be governed by the circumstances of the 
moment, and the price of a given ship. Under the circum- 
stances which existed a year ago it did notseem to the Board 
advantageous to the country to invest £2,200,000 in these ships, 
but under the circumstances of the present moment it did 
appear tothem a good bargain for the country that they 
should be purchased for £1,875,000. These ships have been 
r2-named the Swiftsure and the Triumph. 








EDWIN JONES. 





WE regret to have to announce the death of Mr. Edwin 
Jones, the senior member of the firm of Bayliss, Jones and 
Bayliss, of Wolverhampton and London, which took place at 
Chislehurst on the 18th inst. Mr. Jones was in his seventy- 
first year, and had been in failing health for some years. 
Mr. Edwin Jones entered the works at Wolverhampton as a 
young man, and by his intelligence and integrity soon gained 
a responsible position. He was, in a few years’ time, taken 
into partnership by Messrs. William and Moses Bayliss. 
About forty-five years ago Mr. Jones left Wolverhampton to 
take charge of the business in London. When in June, 1901,, 
the undertaking was converted into a public company, the 
late Mr. Edwin Jones’ son—Mr. William E. Jones—and his 
son-in-law—Mr. R. Murray Hyslop—both of whom had been 
for many years partners in the firm, became directors, and 
the management of the London business ¢f the company has 
been entirely in their hands for a considerable time. The 
illness to which Mr. Edwin Jones succumbed had extended 
over eighteen months, and only twice in that time was he 
well enough to come to the City. Twenty years ago Mr. 
Edwin Jones was closely associated with the coal and iron 
industries of South Wales. He was put on the Commission 
of the Peace for the county of Glamorgan. His career as a 
business man was singularly successful. 
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THE CRYSTAL PALACE MOTOR CAR SHOW. 
No. if.* 

Oxe of the most striking features of the Show this 
year was the large number of small cars or voiturettes 
exhibited; a glance through the catalogue discloses the 
fuct that these little vehicles are now receiving the 
attention they deserve. Voiturettes not exceeding £200 
in price were shown by over thirty exhibitors. In the 
majority of these a vertical single-cylinder petrol motor 
forms the propelling medium, and drives a variable-speed 
gear by means of a central shaft and clutch, and from 
the gear box the motion is transmitted to the road wheels 


in one of two well-known ways, 7.¢., by a countershaft | 
and chains to the wheels direct, or by means of bevel ; differential box of the back axle. 


cear and central shaft. 





electrical ignition device is such that all three cylinders 


are worked from one trembler coil, ensuring uniformity 
of firing for each cylinder. The commutator is fitted to 
the dashboard, and has only one platinum-pointed 
adjusting serew for all three cylinders. The circulating 
water is cooled by a honeycomb radiator and fan driven 
from the crank shaft. The power is transmitted through 
an inverted cone cluteh to the gear box. 


top speed. The teeth are of ample width, and the wheels are 
made so as to be readily detached from the sleeves on which 
they are mounted. The power from the gear box to the 
back axle is transmitted by a cardan shaft to a toothed 


pinion driving a large plate wheel mounted on the | 
Two powerful com- | 


In other cases—and we are glad pensated brakes acting on the road wheels are fitted. | 


Three forward | 
speeds and reverse are provided, with a direct drive on the | 


———— ——— 


avoided. The result is a small reliable car, such AS Ca) 
be placed in the hands of persons with little mechanical 
knowledge. The wheel base is 5ft. 6in., the track 4ft 
and the total weight about 84 ewt. The car is a partion. 
larly good hill-climber for the power at command 
demonstrating that the system of transmission js highly 
efficient. This vehicle, which we hope to illustrate next 
week, is put on the market at the price of £175, 

A new four-seated car of medium power, and priced 
moderately at 250 guineas, is shown in Fig. 2. Tt jy 
built by the firm of Humber, Limited, and weighs 11 ey 
It is propelled by a vertical water-cooled engine with ty 
cylinders, 3gin. bore by 4}in. stroke, giving 8} brake 
horse-power at 1000 revolutions. The drive is taken 
through an aluminium leather-faced clutch in the fly. 
wheel to the usual pattern of gear case, containing three 


























Fig. 1-6 H.P. BELSIZE CAR 


to see that there is a growing tendency in this direction 

a horizontal petrol motor is employed. In several 
well-known American cars a chain transmits the motion 
direct from the crank axle to the rear live axle on the top 
speed, an epicyelic train of gear wheels being brought 
into action on the slower speeds. 

The 10 horse-power Albany ear shown by the Albany 
Manufacturing Company, Limited, of Cumberland Park, 
W., has a horizontal water-cooled engine with a single 
evlinder, 44in. by 5din. The crank shaft is at right 
angles to the centre line of the car, and the clutch shaft 
has « worm which drives a worm wheel on the gear 
shaft. The car is propelled at the top speed by a direct 
drive to the rear live axle by a universal joint shaft, 
and epieyelie gears are introduced to reduce the speed of 
the vehicle. 

A voiturette to carry two persons, shown by the 
3elsize Motor Car and Engineering Company. Limited, 
Manchester, has a vertical single-cylinder water-cooled 
motor, capable of giving 7 brake horse-power at 1000 
revolutions. The eylinder is 4tin. diam. by din. stroke. 
The inlet and exhaust valves are fitted on the top of the 
cylinder and mechanically operated. They are easy of 
access, as by unscrewing one nut the two valves and 
seats can be removed for adjustment or grinding. The 
change speed gear is placed transversely across the frame 
in line with the engine and clutch, and provides three 
forward speeds and a reverse. The power is transmitted 
from the gear case to a countershaft by a central chain, 
and from this again by a single chain to the differential 
gear on the rear live axle. The chain is of ample strength 
and protected from dust and mud by a gear case. The 
frame of the car is of pressed steel, the driving axle and 
engine shaft are of nickel steel. The driving axle is 
entirely enclosed by an aluminium sleeve. The steering 
is of the worm nut and rack type, and is irreversible. 
The timing of the ignition and the throttle valve are 
controlled by levers on the steering wheel. Metal-to- 
metal compensated hand and foot brakes are provided, 
and act on drums on the wheels. The length of the 
carriage is 9ft., the width over all 5ft. 3in., the wheel has 
6ft. 3in., the track 4ft., and the total weight 8ewt. As 
will be seen from the accompanying illustration—Fig. 1 
—the vehicle is built on attractive lines, and must be 
considered remarkably good value for the small outlay 
of 175 guineas. 

The Belsize Company also showed a 16-20 horse-power 
car, in which the power is furnished by a three-cylinder 
vertical petrol engine, with mechanically-operated valves, 
the lift of the inlet valves being variable—Fig.3. The valves 
are operated by two cam shafts running down each side of 
the crank case and driven by two gear wheels, outside 
the main crank chamber, but enclosed in a separate 
chamber on the front of the engine. The admission cam 
shaft is arranged so as to slide longitudinally, and the 
cams are stepped down in such a manner that the lift of 
the inlet valves can be altered at will. This can be 
regulated from the steering post by a small lever, 
enabling the engines to be run quietly and economically. 
Each cylinder is cast separately, and the valves, as in the 
smaller car, are placed on top of the cylinders. The 
crank shaft is now of nickel steel, instead of being built 
up as formerly. The crank case is constructed in two 
pieces only, and so arranged that the lower half can be 
removed without disturbing the crank shaft and bearings. 
When at any time it is necessary to take out the crank 
shaft and pistons, it is sufficient to remove the lower half 
of the crank case; take the bottom caps off the main 
crank bearings, and the whole shaft, connecting-rods and 
pistons can be let down, leaving the top portion of the 
crank case, cylinders and valve mechanisms intact, and 
the bedding down of the engine undisturbed. © The 


* No. I. appeared February 19th. 


The foot brake is applied internally to a large drum on 
the back wheels, and is of the expanding toggle type. 
The hand brake is also toggle jointed, and acts externally 
on the same drum. 

The light ear exhibited by the Wolseley Tool and Motor 
Car Company, Limited, Birmingham, retains many of the 
leading features of the more powerful vehicles made by 
this firm. The horizontal engine has a single water-cooled 
cylinder, 4in. bore by 5in. stroke, running normally at 800 
revolutions per minute, and giving at this speed 6} horse- 
power. The inlet valves are automatic, and there is no 
governor. The motor is suspended beneath two trans- 
verse members of the frame, the crank shaft and counter- 
shaft being parallel with the rear axle, and a heavy 
tiv-wheel is provided. The valves are placed so as to be 
easy of access, the inlet valve being immediately above 
the exhaust valve. The clutch is fitted on an extension 
of the first motion shaft in the gear-box, and is actuated 
by a pedal, a spur wheel being attached to the male 
portion of the clutch, and driven from the crank shaf’ by 
a Renold chain. The gear case is of the usual Wolseley 
pattern, and is provided with three speeds forward and 
one reverse, all actuated by one lever, the speeds being 
7, 13, and 20 miles per hour. The car has a live axle 
driven by a central chain from the gear-box countershaft. 


Fig. 2-8) H.P. HUMBER CAR 

speed gears. From the latter a propeller shaft with 
lubricated universal joints transmits motion to the differ- 
ential gear on the rear live axle. The frame of the car is 
of the usual Humber tubular frame, and the engine and 
gear box are carried on a second tubular framework. 
Ample cooling capacity for the engine is provided by « 
radiator and gear-driven pump. The ignition and throttle 
levers are placed on the steering wheel. 

The illustration—Fig. 4—represents a “double-decker” 
motor omnibus which was exhibited by Milnes-Daimler, 
Limited, 221, Tottenham Court-road, W., and which: is 
intended for public service. The vertical petrol engine 
has four eylinders, 105 mm. by 130 mm. stroke, and 
develops 20 horse-power at 800 revolutions. The speed 
of the engine is reduced by throttling the inlet mixture. 
The induction and exhaust valves are positive acting. 
This change speed gear is of the Cannstatt type. four 
speeds forward, viz.:—3, 5}, 8, and 12 miles per hour at 
the normal speed of the motor. There is also a reverse, 
which, in conjunction with the flexibility of the motor, it 
is claimed will give any speed from one to twelve miles 
per hour. The transmission is by a cone clutch to the 
year box, and then by shaft with universal joints to the 
differential cross shafts direct on to the internal gear 
rings on driving wheels. The diameter of the front 














Fig. 3—THREE-CYLINDER BELSIZE CAR 


and the differential gear is of the usual Wolseley straight 
tooth pattern. Ample brake power is provided, a pedal 
operating a- band brake on the differential box, and a hand 
lever actuating band brakes on the driving wheel hubs. 
Steering is effected by a hand wheel, worm and sector. 
A high-tension ignition is provided, the commutator being 
driven direct from a worm wheel on the end of the crank 
shaft. The coil is on the dashboard. The carburetter is 
of the float-feed type, with gravity feed from the tank, 
and the regulation of the gas to the motor is controlled by 
a hand-operated throttle. Lubrication is provided from 
an. oil reservoir on the dashboard, separate pipes, with 
independent sight. feeds leading to all the important 
bearings. It will be gathered from the foregoing that the 
number of moving parts has been reduced to a minimum, 
complicated valve mechanism having been studiously 


wheels is 32in., and that of the back wheels 42in. The 
lubrication of the cylinders, cranks, and gear box is 
effected by pressure-feed lubricators within view of the 
driver, having regulators which can be adjusted to sult 
the requirements of each bearing. The well-known 
Simms-Bosch magneto system of ignition is adopted. 
The wheel base is 10ft. 84in., gauge 4ft. llin., length of 
frame 16ft. 34in., and width of frame over all 6ft. 6in. 
For motor wagon work the makers have arranged the 
motor to work with either petroleum spirit or paraffin. 
When starting the former is used, but afterwards an 
ingenious but simple vaporiser, in which the exhaust gases 
are caused to gasify the paraffin, is employed. Beyond 
the increased odour and diminution of power when using 
paraffin, we understand that there is no difficulty in the 
use of the heavier oils by this system. The makers find 
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that this size of motor will give 234 brake horse-power at 
qd revolutions using petrol as fuel, and 18 brake horse- 
ower using paraffin under similar conditions. 

The illustration—Vig. 5—below shows the 18 horse- 
ower James and Browne car, a very smooth-running 
vehicle with four horizontal cylinders, 4in. diameter by 
gin. stroke, making normally 700 revolutions per minute. 
The cranks are arranged in pairs, the cranks of the two 
iter cylinders being in line, and those of the two inner 
evlinders being similarly disposed, but at an angle of 180 deg. 
tothe former, giving a good balance. The driving gear is 
the direction of the drive not being changed from 
The fly-wheel is on 


ou 


simple, ae 
the engine to the driving wheels. 


there are several other vehicles prope'led by six-cylinder 
engines, notably the Sunbeam car, built by Marston and Co., 
Wolverhampton, and the Ariel car. In the latter the six 
cylinders are all comprised in one casting—a nice piece of 
foundry work, but one which is not withoutits disadvantages 
from a manufacturing point of view. The Wilson-Pilcher 
car, built by Sir W. G. Armstrong, Whitworth and Co., 
Limited, has also six cylinders. As a piece of 
wonderful mechanism this engine and gear had probably 
no rival in the Exhibition. The engine is of the horizontal 
description, the cylinders being disposed in pairs on 
either side of a central longitudinal crank shaft which ex- 
tends to the rear axle, passing through various epicycloidal 




















Fig. 4 


the longitudinal centre line of the car, an arrangement 
which eliminates the tendency due to gyrostatic action. for 
the car to steer more easily in one direction than the 
other. The transmission is by substantial spur gearing 
from a buffoline wheel on the ftly-wheel to a transverse 
shaft, having a special clutch and gears sliding on squares. 
From these the power is communicated to gear wheels, or 
another and parallel countershaft, carrying the differential 
gear, and thence again by sprocket wheels and 
chains to the road wheels. At the show was 
exhibited a full-size model, on which a new device for 
operating the admission valves mechanically is attached. 
although this is not an essential feature of the James and 
Browne engines. The method of operating these valves 
is by means of a tappet carried on an extension of the 
device, which holds the valve seat in position. The 
mechanism is very simple, and possesses the additional 
advantage of being easily thrown out of operation if 
desired, leaving the valves to be operated automatically. 
The exhaust valves are very easily taken out and replaced, 
without displacing the springs, and the whole construction 
of the engine is highly creditable. The car is fitted with 


MILNES-DAIMLER OMNIBUS 


reducing gears and clutches. The rear axle is driven by 
means of helical gearing. The smoothness of running 
of the Wilson and Pilcher engine is remarkable, but it is 
questionable whether the end justifies the means. The 
6 horse-power Siddeley light car, which comes in the 
same category as the Belsize and the Wolseley referred 
to above, has many points in common with the latter. 
Here, again. a horizontal engine is employed, with a 
single cylinder 4}in. diameter by 5in. stroke, and said to 
develop 6 brake horse-power at 800 revolutions, although 
the speed can be accelerated up to 1000 revolutions. 
The gear-box is attached to-the same brackets as the 
motor, to which it is connected by a chain and driven 
by a clutch on the first shaft of the gear-box; from the 
secondary shaft of this gear-box a chain runs direct to 
the rear live axle. Three forward speeds and one reverse 
speed are obtained by means of sliding gear wheels in the 
usual manner, giving speeds of 7, 13, and 20 miles per 
hour. The weight of the car and its load are carried on 
bearings provided by extending the sleeve in which the 
live axle proper revolves through the wheels. The axle 
is diiven by a central chain, of which the chain wheel is 














Fig. S-JAMES AND BROWNE FOUR-CYLINDER CAR 


four speeds forward and a reverse, all actuated by one 
lever, and the gear wheels have amply wide teeth. All 
the bearings are fitted with ring lubricators, and the 
lubrication of the pistons is effected by the partial vacuum 
mn the crank chamber. The clutch is of special 
construction, and composed entirely of metal. The 
varburetter is provided with automatic air inlet, and the 
engine is controlled on the throttle both by the 
governor and by band. The wheel base is 7ft. 93in., and 
the gauge 4ft. 1jin. The James and Browne carriages are 
constructed in such a manner that it is possible to run 
them on solid tyres, an advantage which few of the 
vehicles exhibited possess. 

In addition to the Napier car mentioned last week 


secured to the differential box. This car weighs about 
10 cwt., is arranged to carry two persons, and has earned 
a reputation for hill-climbing. 








THE COST OF GENERATING ELECTRICAL, 
ENERGY. 

In another column we commence to reprint a paper 
entitled “The Cost of Generating Electrical Energy,” 
which was read on Tuesday last before the Cleveland 
Institution of Engineers. 

The President, in opening the discussion which followed 


the paper, remarked that in comparing Watson's with the 
Bradford plant the former gave a very much: higher unit 
per year per kilowatt installed. He did not think the 
comparison a good one, because of the great difference in 
the size of the plant. Mr. Fox laid stress on the fact 
that the regular annual output in public stations com- 
pared badly with those of private works. But in the 
latter the generation and consumption were in one 
person’s hands; he had the control of both, but the 
public station had not the control of the consumption. 
In the private station the two might be made to work 
together. One point in connection with electric driving 
was that it enabled the engineer to know exactly the 
power he was using. Very few engineers knew that with 
steam-driven power. Mr. Fox seemed to be surprised 
about the slowness with which motor-driven pumps were 
being introduced, but when they cost three times as 
much there was a good reason. In dealing with con 
densing versus non-condensing plants, Mr. Fox did not 
attach much importance to the clean water that was 
saved. He (the speaker) might say that in connection 
with ironworks the value of the water saved would in a 
few years—about six years—cover the cost of the instal- 
lation. With regard to the small output per unit of plant 
in public stations, it was apparently a great pity that 
municipalities did not combine traction and lighting in 
one plant. It would only be in the darkest of the winter 
months that the work would overlap to any great 
extent. 

Mr. Seaton then gave a description, illustrated by 
lantern slides, of various kinds of superheaters now 
in use. 

Mr. W. H. Panton, Middlesbrough, gave his experience 
with high-speed engines. ‘heir Bellis engines had 
been working three years, and had not needed any 
| repairs. 

Mr. Henry Crowe and Mr. R. J. Worth also spoke, 
the latter remarking that the London County Council 
were putting down electrically-driven pumps, at a cost 
| three times as large as steam-driven. The Stockton 

Electrical Committee had put down a Klein cooler and 

double-action pump, the steam consumption of which 
was only 20 lb. per horse-power per hour, and that could 
hardly be beaten by the more costly electrically-driven 
pumps. 

Mr. Henry G. Scott, Ormesby Ironworks, Middles- 
brough, said that, with respect to Mr. Fox’s statement 
that trustworthy results from gas engines would not be 
available for some years, he might say that, in one 
instance at least, these years would be reduced to 
months. Messrs. Cochrane were putting down a 750- 
kilowatt dynamo, which would be driven direct by a large 
gas engine using blast furnace gas. It was believed that 
this engine would be at work in two months. In regard 
to steam versus electrically-driven accessories, there was 
the difficulty of obtaining a variable volume of water, and 
that, in order to run the pump, it was first necessary to 
develop the power by means of the main generators. 
Water might possibly be required for the boilers when 
the plant was not actually working. The same objection 
applied to electrically-driven accessory air and circulating 
pumps. The main engines would first be started as non- 
condensing engines; then, having generated the necessary 
power to drive the pumps, these would be started, and 





the engine turned into a condensing engine. Before 
stopping, the process would have to be reversed. Then 


electrically-driven pumps cost three times as much as the 
steam pumps. He was referring to reciprocating pumps, 
but he would make an exception in the case of electrically- 
driven centrifugal circulating pumps. which, where they 
could be installed, were cheaper and more satisfactory in 
all respects. 

Mr. Wright, of Ashmore, Benson, Pease and Co., 
Stockton, said they were running the whole of their 
works with gas engines, and proper returns were kept of 
their efficiency, kc. He thought they would beat any 
results that were shown in the paper. 

Mr. Fox, in reply, said the President raised the 
question of the large amount of plant carried in public 
stations. They were obliged to carry it, as they had to 
ensure continuity of supply. Private works could run 
risks which public works could not. 

A vote of thanks was accorded to 
paper. 

The President announced that the Institution had 
received an invitation to take part in the International 
Engineering Congress to be held in connection with the 
Exhibition at St. Louis this year. 


Mr. Fox for his 





Society or ArTs,—Arrangements for meetings previous to 
Easter, 1904:—Monday, February 22nd, 8 p.m. (Cantor Lecture), 
Charles T. Jacobi, ‘‘Modern Book Printing.” (Lecture 1.) 
Wednesday, February 24th, 8 p.m. (ordinary meeting), Frank 
Tiffany, ‘‘ Mahogany and other Fancy Woods available for Con- 
structive and Decorative Purposes.” Monday, February 29th, 
8 p.m. (Cantor Lecture), Charles T. Jacobi, ‘* Modern Book Print- 
ing.” (Lecture II.) Tuesday, March Ist, 4.30 p.m. (Colonial 
Section), Lady Lugard (Miss Flora L. Shaw), ‘‘ Nigeria.” The 
Duke of Marlborough, K.G., will preside. Wednesday, March 
2nd, 8 p.m. (ordinary meeting), Robert Jones, M.D., B.Se.. 
F.R.C.S., ‘‘ Physical Degeneration.” Sir William Church, Bart., 
M.D., P.R.C.P., will preside. Monday, March 7th, 8 p.m. (Cantor 
Lecture), Bertram Blount, F.1.C., ‘‘ Recent Advances in Electro- 
Chemistry.” (Lecture I.) Wednesday, March 9th, 8 p.m. 
(ordinary meeting), J. W. Coward, ‘‘ Mechanical Piano Players.” 
Thursday, March 10th, 4.30 p.m. (Indian Section), Frank Birdwood, 
B.A., ‘“‘China Grass: Its Past, Present, and Future.” Prof. Sir 
William Ramsay, LL.D., F.R.S., will preside. Monday, March 
14th, 8 p.m. (Cantor Lecture), Bertram Blount, F.I.C., ‘‘ Recent 
Advances in Electro-Chemistry.” (Lecture II.) Tuesday, March 
15th, 4.30 p.m. (Applied Art Section), Alan S. Cole, C.B., ‘‘ Recent 
Developments in Devonshire Lace Making.” Wednesday, March 
16th, 8 p.m. (ordinary meeting), L. P. Ford, ‘‘ Artificial and other 
Building Stones.” Monday, March 2l1st, 8 p.m. (Cantor Lecture), 
| Bertram Blount, F.1.C., ‘Recent Advances in Electro-Chemistry.” 
| (Lecture IIT.) Tuesday, March 22nd, 4.30 p.m. (Colonial Section), 
| Alfred Emmott, M.P.. ‘‘ Cotton Growing in the British Empire.” 
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INSTITUTION OF MINING AND 


METALLURGY. 


A CONCISE paper on “ A Tunnel under Lake Superior for 
Supplying Water to the Adventure Stamp Mill,” presented 
by Mr. P. R. Robert at the last meeting of the Institu- 
tion of Mining and Metallurgy, is an interesting example 
of the progress made in mining practice and of the 
incidental engineering problems occasionally involved, 
and we therefore reproduce it with but slight alterations. 

In the early days of mining in the Lake Superior copper region, 
Cornish stamps were employed. Next came the revolving stamps, 
such as are used at gold mines, with a drop of I6in, to 18in., and 
finally, these in their turn have been displaced by the steam 
stamps invented by William Ball. 

As originally constructed, with a steam cylinder 10in. in 
diameter, and with a spring timber foundation, the capacity of 
each head ranged from 50 to 75 tons perdiem. The size of the 
stamps has gradually been increased, until now each stamp, 
including mortar, frame, and foundation block, weighs about 
142 tons (2000 lb.), and will crush 500 tons per diem. The steam 
cylinder is 20in. in diameter and the piston has a stroke of 24in. 
The foundations are now made solid, and the grates consist of 
steel plates jin. thick, with holes 3in. in diameter. 

In front of each head is a revolving screen with holes fin. in 
diameter. All the stamped stuff which fails to pass through this 
screen is returned to the mortar to be re-crushed. It is estimated 
that about one-sixth of the ore crushed is thus returned. 

Thestamping mills in the Lake Superior region generally contain 
from three to six heads each, and it is found that about 30 tons of 
water are required per ton of ore treated, the tendency nowadays 
being to increase rather than fall below that quantity. Owing to 
this demand for an abundant supply of water, the mills are located 
on the shore of the lake, though the disposal of the tailings is 
likewise a factor which has to be taken into serious consideration 
in determining the best position for them. 

In the neighbourhood of the intake tunnel, which will be de- 
scribed, there are five mills having 2] steam stamps with a daily 
crushing capacity of 9500 tons, and extend between three and four 
miles along the shore. 

The Atlantic is the most easterly. 
cylinders 18in, in diameter and a capacity of 2000 tons per diem. 
The Baltic mill, with four stamps, 2in. cylinders, has a capacity of 
2000 tons per diem. Both these mills are supplied with water, 
without pumping, from Salmon Trout river, a stream running into 
Lake Superior, by means of a steel dam which cost, probably, 
about 150,000 dols, 

The Trimountain mill, with four stamps, 20in. steam cylinders, has 
a capacity 2000 tons per diem. At this mill the water is obtained 
by a line of pipes 40in. in diameter running out 1400ft. into the 
lake, where a depth of 21ft. is obtained. The lake end is protected 
by a timber crib, 42ft. by 56ft. and 21ft. deep, loaded with 1800 
tons of stone, and decked over in a pyramidal form with timber. 
The pipe is laid on the lake bottom. Where the water was shallow 
a concrete foundation was constructed for it, but the greater part 
of the pipe lies in a trench blasted out in the lake bottom. The 
Champion mill, about half a mile further west. has four stamps, 
20in. cylinders, and a capacity of 2000 tons perdiem. Preparations 
are being made to erect two more stamps. The Champion mill 
obtains its water by means of a tunnel driven out under the lake 
bottom for a distance of about S00ft. or 900ft., where a depth of 
water of about 20ft. is secured. In order to let in the water a 


THE 


large hole was blasted in the lake bottom over the tunnel end, and | 


around this a rampart was built under water. The rampart is 


about 4ft. or 5ft. high above the lake bottom, with sides sloping | 
The cost of the | 


outward, and the top is covered by a grating. 
work was officially stated to be 41,898 dols. This plan rendered 
dredging necessary. 
as much as the foregoing. 

In making these intakes much expense was incurred on account 
of the weather, because work could not be carried on unless the 
lake was comparatively still. 

The Adventure mill has three steam stamps, with a crushing 
capacity of 1500 tons per diem. The dressing and machinery 
consists of 108 jigs, six double-decked Evans tables, three Wilfiey 
tables, six Overstrom tables, two 5ft. Huntington mills for re-crush- 
ing the raggings from the coarse jigs. The lower end of the mill 
and the pumping engine-house are 98ft. from the lake. The lake 
shore faces north, and is thus exposed to the full force of the pre- 
vailing northerly winds, and which are often very severe. 

The shore consists of sandstone, which at the shore line rises to 
a height of 17ft. above the lake. The lake bottom is also of sand- 
stone, and falls to the north with an inclination of about 2-6 in 

. The actual dip of the sandstone strata towards the north 
was not determined; it is probably about 20 deg. Along the 
shore there is much sand, but the lake bottom itself is nearly free 
from it. In winter time, when the wind is from the north, much 
floating ice is seen along shore, extending out for fully 100ft., in 
hummocks as high as 20ft. above lake level. This ice remains 
stationary until spring, when it melts away. In the fall, during 
storms, much vegetable matter is seen in suspension, such as 
leaves, water-logged wood, bark, &c., even as far out as 250ft. from 
the shore, 

The requirements of the mill were :—(1) A full supply through- 
out the year ; (2) absence of sand in the water ; (3) possibility of 
increased supply in the event of the plant being enlarged. 

To meet these requirements it was decided to sink a shaft on 
the shore, drive out a tunnel under the lake and let the water 
into the tunnel through holes bored into the bottom of the lake. 

A shaft, 8ft. by 10ft., was started midway between the pump- 
house and the lake, and sunk in the sandstone to a depth of 93ft. 
The bottom of the shaft was made to converge to a point, with the 
object of being able to extract by a sand pump any sand which 
might accumulate there. 

The shaft was sunk by contract at 11 dols. per foot for labour 
and supplies. 

At 8ift. from the surface a tunnel 7ft. by 5ft. was started ; it 
was driven by four men, two in a shift, using a Rand drill— 
No, 3 B—with the cylinder 34in. diameter. The progress was 
usually about 150ft. per month. The contract price for labour 
and supplies, not including tramming, was 5-50 dols. per foot. 
The tunnel was driven for a total length of S8&7ft. At first 
the amount of water percolating into it did not exceed 50 gallons 
per minute; but at a distance of 610ft. a seam of white sand- 
stone was cut which let in water freely. It appeared to be the 
prol: ngation of a similar seam which was cut in the shaft, 42ft. 
halow the surface. 

After passing this seam the water in the drift increased consider- 
ably, until, at 825ft., the inflow was 225 gallons per minute, and, 
tinally, at 887ft., 350 gallons per minute. At this point a chamber 
was cut, 15ft. long by 14ft. wide, and 9ft. bigh. 

The gradient of the tunnel was 6-76in. per 100ft. Immediately 
above the chamber the water was 22ft. deep, leaving 254ft. between 
the bottom of the lake and the top of the chamber. 

It was originally intended to drive the tunnel considerably 
further, to a point where the water would be deeper and the 
interval between the lake bottom and the tunnel less; but in 
view of the extra expense and time which would have been 
required, it was eventually decided to stop the’tunnel at the point 
wlready mentioned. 

The writer intended to have ascertained the temperature of the 
rock at the extreme end of the tunnel; but the rapid inflow of 
the lake water prevented his doing it. On August 25th the 
temperature of the air in the end of the tunnel was 48 deg. Fah.; 
at the same time the temperature of the water in the tunnel was 
12 deg. Fah.: whilst the temperature of the outside air was 
7) deg Fab, 


It has six stamps, with steam | 


The Trimountain intake doubtless cost fully | 


When the tunnel was completed boreholes had to be put down 
in the bed of the lake to let water into the chamber. The holes 
were bored by a Rand drill—Little Giant No, 7—with a cylinder 
Shin. in diameter. 

The drill was mounted on a frame standing on the deck of a 
scow or barge. The frame was similar to that of a pile-driving 
derrick, and projected over the side of the scow. The drill was 
arranged so as to slide in guides, and it could be raised or 
lowered by means of a small steam winch on the scow. Before 
the inlet holes were bored, four holes, each 2in. in diameter 
and 44ft. deep, were bored in the lake bottom at points 
about 125ft. from each corner of the scow when in _ posi- 
tion for drilling. In each of the holes was placed a 2in. eye- 
| bolt, and to each eye-bolt was attached a rope with wooden buoy. 
| These anchor bolts were fixed by a diver and his helper, who had 
their own plant in a small scow, 18ft. by 7ft. by 2ft. deep. This 
having been done, the bottom of the lake above the tunnel 
chamber was carefully cleared of small boulders, &c., and made as 
level as possible, partly by blasting, A steel plate fin. thick was 
now bolted to the lake bottom immediately over the chamber ; it 
was 148ft. by 11ft., and in it twenty holes had been bored, 104in. 
in diameter and 36in. centre to centre. 

The services of the scow and a steam tug were now required. 
The scow, 20ft. by SOft., carried on deck the drill and frame, a 
40 horse-power boiler, a small steam winch, a feed pump, and a 
No. 5 Cameron steam pump to sluice out the holes. Near the 
corner the scow was provided with eight Sin. spuds, with iron 
points, with the object of holding it in position while drilling was 
going on. The drill was worked by steam. The drill rods were 
made of steel of lin. diameter, in one piece. The drill bits were 
about 18in. long, made with a socket into which the drill was 
fastened by a key. 

The holes were started with a 9in., drill and run down about 8&ft., 
then an Shin. drill was substituted, and the last Sft. or 9ft. were 
bored with an Sin. drill. 

As each hole was finished a piece of pipe Siu. in diameter 
internally and 8ft. long was placed in it; 5ft. of each pipe went 
into the hole, and 3ft. projected above the plate on the lake 
bottom, each pipe being held in place by a flanged collar. The 
collar was fastened to the pipe by a set screw, and the flange was 
| made wide enough to overlap the edges of the 104in. hole in the 
| plate. The pipes were provided with strainers having holes lin. 
| in diameter. 

When drilling, the progress was generally about 2ft. per hour. 
The seven last holes sunk in the most favourable season cost at the 
rate rate of 30-74 dols. per foot. 

This work* was commenced so late in the season, and at the 
approach of winter, that the weather was very uncertain. Inter- 
ruptions were, therefore, very frequent. The nearest port was 
ten miles distant, and very often it was necessary to run for 
shelter. On one occasion a storm came up so suddenly that the 
whole plant was very nearly lost ; but work was proceeded with, 
as it was necessary to secure a water supply for two stamps 
during the winter. Only three holes were bored at that time, and 
it was estimated that these would furnish a sufficient supply under 
a head of 10ft. 

The pumping engine, when running to its full capacity at 
75 revolutions per minute —4S8in. stroke—-would deliver 10,500 
gallons per minute. With the three Sin. holes, without the 
strainers, and two stamps in operation, the pumping engine 
made forty-five strokes per minute, and lowered the water in the 
shaft 10ft. 

The following spring seven more holes were drilled, making ten 
altogether. With three stamps in operation there was scarcely 
any perceptible lowering of the water in the shaft. The water 
was taken from the shaft to the pump by a suction pipe 36in, in 
diameter, having a strainer with holes zin. in diameter. The total 
cost was 32,798-85 dols. 

The air for the drill in the tunnel was furnished by a small 
compressor on shore. 
Two steam pumps were used in sinking the shaft and driving the 
tunnel. The large Rand drill was the only machinery bought 





| 





| specially for the purpose, as nearly all the rest was borrowed from | 
| the mine and mill plants. 


The pumps were afterwards transferred 
to the mill where they were needed, The scow and tug were 
chartered. 

This paper attracted no notice except an inquiry from 
Sir Clement Le Neve Foster as to whether 500 tons a 


President, Mr. Hennen Jennings, that a practical paper 
of this calibre was of value, and that such contributions 
should be encouraged. 

Oddly enough, a somewhat indifferent paper on * The 
Equipment of Laboratories,” replete with platitudes and 
illustrated with figures almost puerile in character, 
seemed to take the meeting by storm, and was ushered in 
by a solemn exhortation from the chair. Moreover, it 
was evidently anticipated by several members, who, 
manuscript in hand, read off page after page of impromptu 
remarks. Others were happier, and spoke instead of 
reading what they had to say; but, nevertheless, the dis- 
cussion had to be adjourned, and so our remarks on the 
paper must be reserved until it has passed through the 
Institution’s hands. The reason for this excitement was 
not far to seek, inasmuch as the paper opened a question 
that the members of the Institution are interesting them- 
selves in, in a practical and generous manner, and they 
are desirous of having all the light thrown on the subject 
that they can possibly have—the question being the 
proper mode of educating and training a student for a 
mining or metallurgical career. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Engineer captain: R. B. 
Preston, to the Euryalus, for the Wallaroo, for special service on 
shore. Engineer commanders: E, G. P. Moffett, to the. Corn- 
wallis; E. J. Taylor, to the Spartan; F. M. Cottam, to the 
Astrea; J. M. Thompson, to the Essex ; J. Ryan, to the Pem- 
broke for the Mersey. Engineer lieutenants: T. J. Morgan, to 
the Euryalus, for the Wallaroo, for service on shore at Sydney ; 
W. D. Dowman, to the Euryalus, for the Wallaroo, to assist 
Engineer Captain; E. J. Campbell, to the Perseus ; W. H. Glass- 
pole, to the Euryalus for the Wallaroo; G. Wormald, J. H. 
Allenby, to the Cornwallis; A. E. Travis, to the Vivid for the 
Sentinel: J. Legate, to the Jason; R. 8S. Pearce, to the Fire 
Queen for the Recruit ; F. J. Charlton, to the Victoria and Albert : 
I. E. S. Roberts, to the Pembroke for the Prince of Wales; P. H. 
Meynell, to the Fire Queen for the Hindustan ; P. Stocker, to the 
Essex ; A. T. H. Stone, to the Vivid, for the Edgar ; W. R. Law- 
ton, to the Warrior for the Itchen; J. H. Barber, to the Lively ; 
A. H. Moysey, to the Pembroke for the Vindictive ; H. J. Meikle- 
john, to the Pembroke for the Theseus; T H. Soper, to the 
Tamar for the Taku; E, E. Bartlett, to the Sirius, Engineer 
sub-lieutenants: R. W. S. Hinton and B, C. Bowles, to the 
Essex; J. M. Walker, to the Astrea; L. A. Smythies, to the 
Leander; R. C. Miller, to the Cornwallis ; ©. C. A. Stuart, to the 
Prince George ; A. St. J. O'Neill, to the Fire Queen for the Coch- 
rane; _L. G. Buchanan, to the Hyacinth; A. Knothe, to the 
Northampton. Artificer engineers: J.T. Woollett and E, Daw- 
son to the Cornwallis; J, Bronkhorst to the Pembroke for the 
Triumph (new); D, 8S. Leary, to the Cesar; D, E. B. Morley’s 
appointment to the Cwsar cancelled; KE. J. Brown, to the 
Wallaroo: W. H. Southwell, to the Hannibal, 








There was also there a small steam hoist. | 


day was not perhaps a mistake, and a remark from the | 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions 
correspondents, 


oF our 


HIGH-SPEED LOCOMOTIVES, 
Sir,—We are enjoined by Ruskin, in ‘‘ Modern Painters to} 

é 7 . i be 
content with as little change as possible ; he tells us that “all 
travelling becomes dull in exact proportion to its rapidity ;” that 
‘** railway travelling is not travelling at all”; it is merely * being 
sent” toa place, and very little different from being “a parcel ® 
It is, however, evident, notwithstanding Ruskin’s monasticism 
that the brisk competition between leading railway compunies fo, 
the fastest express has not yet exhausted itself. Speed in these 
days seems to be the first desideratum, on shore and afloat ; for, of 
two routes, your commercial man will take advantage of the ono 
by which he can save time. When Sieyts was asked hy Henri 
Marten whether he was not the principal author of the division of 
France into departments, he replied, ‘‘ The principal! More thay 
that—the sole author.” If we look for the author of modern 
speed—high speed-—-we shall find him in our commercial may 
With this class time is money, and 'eading railway companies 
know it. 

To meet the exigencies of this progressive class, both practical 
skill and scientific knowledge have been needed on the part of 
locomotive builders. These have not been by any means 
wanting, as abundantly evidenced by modern achievements, But 
measuring the future by what has already been accomplished, jt 
is not problematical that we shall see some excellent running jn the 
near future, It is, however, questionable whether the attain. 
ment of greater speeds, and their maintenance, can be 
accomplished with all-round satisfaction without a corres 
ponding advance being made in the structural arrangements of 
express locomotives. Commercially—the only view taken by rajj. 
way directors—it is of the utmost importance that increase of 
speed and power should be had with the least possible weight of 
machinery, with the least possible expenditure of fuel, with safety 
and efficiency in working, with low wear and tear, and cheapness 
of maintenance. In their technical aspects these conditions are 
vital considerations, because we are told that high speed means 
extra fuel and enhanced risk. 

For achieving efficiency at high speed there two roads, and only 
two—one is a reduction of friction, and the other is in the use of 
steam ; beyond these perfection cannot go. Of these two roads, 
one offering a saving of 10 per cent. by a reduction of friction, and 
the other a saving of 20 per cent. in the use of steam, a wise man 
will take the road which leads to a saving of friction, 

From a series of experiments made by the late Mr. Stroudley he 
found that whilst it took 11,590 lb. tractive force to start a train 
weighing, including engine and tender, 335 tons 14 ewt.., it only 
took 4477 Ib., say 2 tons, tractive force to keep up a speed of 
44} miles per hour, ona rising gradient of 1 in 264. With this 
load, rising gradient, and this speed, the tractive force was pro. 
vided for by the load on the driving axle and wheels alone 
13 tons; and, therefore, the side coupling-rods might have been 
taken off. Thelate Mr. Patrick Stirling, before the Institution of 
Civil Engineers, stated that his single-wheeled engine was capable 
of moving a gross weight of engine, tender, and train, 356 tons on 
a level at a speed of 45 miles an hour with a working pressure of 
140 lb. Iam not contending that these engines could do the work 


| required by more modern types, but I desire to prove that big 


loads can be hauled without coupling-rods ; and further that at 
high speeds with heavy loads they are not required; for then a 
minimum quantity of steam passed through the oylinders, and a 
low average effective pressure will suftice to maintain the speed. 


| If we are going to increase our speeds to 75 and 85 miles an hour 


we must try to dispense with outside rods, which are dangerous 
articles at high speeds, being liable to snap and pitch the train 
from the track. Whilst it is well known that a big wheel has a 


| greater adhesion to the rail than a smaller, and known to be a very 


useful article for reducing angular disturbances, yet its liability to 
slipping is a great defect. It does not follow that this defect 
cannot be modified and even eliminated. If side rods are only 


| necessary as sand is necessary, let us contrive an engine which 
| can be coupled and uncoupled, when and where necessary, and 
{employ a big driving wheel which at high speed does its work 


well, when the steam in the cylinder is being used in a way which 
brings out all its qualities. Such an engine is to be found in the 
‘*Standeford ” type, which is a coupled and single engine rolled 
into one. 

The driving wheels can be coupled with the pair in front of them 
by means of a circular friction block between the two pairs, 
operated by a small cylinder and piston, The idea originated with 
the late Brydges Adams. It has been revived in the States and on 
the Continent, but it has never yet had the fair trial that it 
deserves. The force required to couple these wheels is obviously 
less than that which causes a wheel to skid. If desirable the 
driving wheels may also be coupled in the same way to a trailing 
pair in rear of the fire-box, and thus anywhere, starting, or on a 
rising gradient, this single-wheeled engine can be converted into a 
six-wheeled coupled. This operation consumes no power, and it 
eliminates a very considerable amount of friction ond strain which 
does tell heavily on the coal consumption. Such an engine should 
be less fatiguing to the road, cost less to maintain it in good work 
ing order, and avoids the risk at high speed of a coupling rod 
snapping. It enables a driver to use coupling as he uses sand 
when he wants it—at any speed. 

The foregoing modification points out a way to reduce friction, 
with certain advantages, first cost, &c, But something else ix 
required to be done in order to secure smooth running at high 
speeds. 

With an increase of steam pressure and an acceleration of speed 
the efficiency of an engine in fulfilling economic service, with a 
minimum of angulardisturbing efforts and stresses, not infrequent!) 
results in failure, because of the way in which we set the slide valves. 
We are told that to secure a good action of the steam, the steam 
port must be opened before the piston is ‘‘at home ’’---that is, has 
completed its stroke. Now one of the merits claimed for the Joy 
gear is that it opens the steam port very rapidly, and gets the 
maximum pressure on to the piston very early. What is the result 
in practice! Engines fitted with this gear are said by scores of 
drivers to be bad runners. This, in my opinion, is not due to any 
defect in the mechanism of this gear, but due to our ancient notion 
that a venerable custom must be right. To the influence of 
custom may be added that of the drawing-office, where it will be 
proved in black and white that a crank gets on to a dead centre 
simultaneously with its piston reaching the end of the’cylinder. 

About this matter there is a feature not commonly thought of, 
and one that may be pretty generally denied. I make the state- 
ment, however, and feel free to maintain it ; it is this: At the back 
end of the cylinder the piston gets home before the crank, and at 
the front the crank gets home first. This is the result of slack 
in joints and hornblocks, and momentum. If we move an engine, 
making a backward stroke, say with a pinch-bar under the wheel, 
until the slide block stops, we shall find that the crank makes « 
considerable are before the slide block starts on the forward stroke. 
Where was the crank when the slide block stopped? Not on the 
centre. If it was on the dead centre, the whole of the are made 
must then be above the shaft. The are made, whilst the block is 
standing still is round the dead centre, 

Now, if we bring the engine forward to the front the slide-block 
makes no pause, and it’ may be thought that at this end the crank 
and piston get home together. Turning to the back end of the 
cylinder, when the piston is at home there, owing to all the slack 
on the. backward stroke shortening the centrés, the crank is 
behind. But at the front, owing to the momentum of the 
reciprocating parts, at high speeds, combined with all slack giving 
forward, the piston overshoots its normal stroke, If such are the 
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conditions governing the movements of the piston and crank, what 
should be the effect of getting the maximum pressure on to the 
neat of the piston early! Suppose a valve to have some lead 
pag back when the block stops, a piston 18in. diameter, and a 
= gsure of 150 Ib., then we shall have a force of 17 tons opposed 
mthe crank getting on to the back centre. We get then an all- 
2 nd retarding force, excessive friction, and hot big ends, Thrash 
ow you like, there will be no ‘‘go” in the engine. At the frout 
a ‘ead is not a disadvantage because the piston is late. 
| believe no worse time and money was ever spent than scheming 
to get a boiler pressure on to the piston before it is actually at 
home. It is questionable under the circumstances with two fly- 
wheels whether it is necessary. That the piston must be cushioned 
js obvious, but why some people object to this being done by com- 
pressed steam, and have no objection to smacking 17 tons on the 
piston for this purpose, is not quite so obvious. By cushioning 
with compressed steam we secure ‘a floating piston ” so to speak, 
afree and smooth running engine. Besides, the temperature of 
compressed steam increases with the pressure, and raises the tem- 
perature of the cylinder surface with which fresh steam comes first 
in contact ; therefore, less heat is absorbed from the fresh steam, 
and less water results in the cylinders compared with pre- 
admission. Again, neither the steam nor the piston can give out 
any turning effect until the crank is about 8 deg. over the centre. 
Then why not arrange the gear to match it There are slide 
valves designed to fill the space rapidly behind a receding piston, 
put the one designed by me is new, so far as introducing circular 
supplementary ports at each end, communicating with others 
drilled from the face of the valve. 

Steam is first admitted by the circular ports at the commence- 
ment of the piston stroke and admitted by the edge of the valve 
when the leverage of the connecting-rod begins to obtain some 
turning effect. This valve will certainly require a longer travel 
than ordinary, but two prepared surfaces will work with {a reduc- 
tion of friction if worked a certain long distance than if a certain 
short one. ' : 2 

In conclusion, in our matter-of-fact age we are a little inclined, 
i think, to walk along like horses in blinkers, without looking to 
find out if wesee all, or what a thing pretends to be or do, Take, 
for instance, the semi-open foot-plate, which is supposed to be the 
best possible position for the driver, We want him to have a good 
view ahead, and to obtain this we put him behind the chimney, 
dome, and boiler. We want him to see well in the dark, and to do 
this we put him where the glare of the fire blinds him ; and, there- 
fore, occasionally he does not know where he is, nor whether he is 
going ahead or backwards, We want him at night to distinguish 
different coloured lights, so we put him where he can be made 
colour blind—just for a moment, and he mistakes a signal. We 
want him comfortable, to perform his responsible duties with 
pleasure, so we put him where coal dust, blustering wind, snow, 
and sleet can make him miserable. MICHAEL REYNOLDS. 

February 12th, 





SUBURBAN PASSENGER TRAFFIC, 

six,--Your correspondents writing under this head have very 
obligingly contributed many interesting items, and it would seem 
a pity not to conclude the discussion with a few diagrams and 
figures from actual practice, such as should settle most of the 
arguments. Failing data of English electrically-operated traffic, 
some foreign train services might be quoted. I would suggest the 
following information applying to both systems of working : 

(1) Self-recorded speed diagrams, showing the periods of accelera- 
tion, momentum, and braking. 

(2) Profile of the line and plan of curves from which vertical and 
horizontal resistances could be calculated. 

(3) Authentic three months’ record of either system, for nearly 
similar transport services, giving the average of useful loads (cars) 
moved, and from which may be deduced—irrespectively of either 
system the average pull on the drawbar, by either locomotive, 
electro-motors. or steam locomotives. expressed in horse-power 
hour per thousand of B.T.U. expended in the furnaces of either 
kind of boiler, stationary or locomotive, during the whole period 
named. 

In this way the cost for fuel per quantity of useful work done 
would occupy two lines, Motors mounted on the cars need not 
prevent due comparison, although, in working, matters are simpli- 
fied with distinct electro-motors. Their economy of weight over 
steam locomotives is to be considered. For instance, the new 
mixed service electro-motors of the Italian Valtellina lines will 
weigh 62 tons, and will haul up to six times their own weight with 
fast passenger trains, while the new steam express locomotives of 
the same company cannot take more than five times —reckoning 
half the full load of water and coal in engine and tender. The 
saving of dead weight is as 6 is to 5. 

“UU, R. B.” considers that the needful comparisons may be made 
in cost per ‘‘train-mile ;” but unless one is acquainted with the 
average load of the trains, the cost of operating which is so stated, 
then the ‘‘train-mile” signifies very little. Passengers’ comfort 
iid convenience may affect the cost of haulage by the difference in 
the weight of cars employed. The amount of power utilised in the 
propulsion of the train, by either locomotive or stationary power 
generators, appears the best basis for comparisons to the engineer, 
if not so to the shareholder. It may be of interest to electrical 
transport engineers to know that, in a period of three months, 
certain steam locomotives—the compounds of the company just 
cited-—ran about 185,000 miles at a heat expenditure of 14,223 
calories for each horse-power hour work at the tender draw-bar. But 
even if the heat units expended for electrical propulsion were 
greater, it is apparent on all sides that the greater convenience of 
the latter for suburban service is a luxury worth paying some- 
thing to have. K. 

February 23rd. 





THE FIRST LOCOMOTIVE, 

Sik, —The interesting article in THE ENGINEER of las week only 
needs the addition of a few items to be handed down as authentic 
history to the future. The employment of the expansive power of 
steam to propel wheel carriages, following the novel method of 
sails upon wagons, by the Mackworths, of Neath, was first suggested 
by Dr. Robinson to Mr. Watt as early as 1759, but it was 
Trevethick and Vivian who first carried the suggestion into 
effect. In 1802 they took out a patent, and in 1804 it was carried 
out by Trevethick alone on the tramway at Merthyr Tydfil. See 
Nicholas Wood's “ Treatise on Railroads,” in British Museum ; also 
Mechanics’ Magazine, vol. xv. for 1831, Still earlier than Trevethick, 
was the invention of Oliver Evans, an American engineer. He 
experimented in 1772, and obtained an exclusive right from the 
State of Maryland to make and use steam wagons in 1787. This 
was fifteen years before Trevethick. In the very year of the Welsh 
trial he demonstrated the value of the invention in the streets of 
Philadelphia. In the Mechanics’ Magazine there are long and 
interesting details. He was regarded by some as mad-brained— in 
this respect showing the fate of many an inventor—but the climax 
came to his erratic repute when he contended that he was able to 
produce a steam carriage that should run overa level road with the 
swiftest horse, The derision displayed is stated by authorities to 
have thrown America back in steam locomotion history, otherwise 
it would have preceded this country. Ww. 

Merthyr, February 17th. 











ILLUMINATING VALUE OF GAs. 

SiR,—While thanking you for the insertion of my. letter upon 
the above subject in your last week’s issue, may I still further be 
permitted to point out that the comparison of the proportion of 
gas used now-a-days for lighting and heating purposes is not pro- 
perly conveyed by a quotation of the percentages used, 

In your journal—-vol. xevii., No, 2510. page 137, for February 


5th—it is stated that a moderate estimate shows that at least 50 
per cent. of the gas sold to-day is used for other purposes than 
lighting, which, of course, is strictly correct. At the same time, 
the quotation of the percentages of an individual undertaking is 
liable to be misinterpreted. 

As is well known, gas used for cookers, fires, and engines has 
advanced by leaps and bounds during the last ten years, but this 
only reduces the percentage used for lighting purposes, The case 
will be readily seen by an illustration :— 

A gas undertaking, issuing, say, 400,000,000 cubic feet per 
annum for lighting purposes, and 100,000,000 cnbic feet for stoves, 
engines, &c., may be cited, the percentages being 80 per cent. for 
lighting, and 20 per cent, for stoves, &c. After an interval of 
some few years, during which period gas stoves and engines have 
been enormously adopted, as is the case in many towns, the pro- 
portion may be :---Gas for lighting purposes, 400,000,600 cubic feet 
per annum, as formerly; and gas for stoves, engines, &Xc., also 
400,000,000 cubic feet; the proportion, therefore, being 50 per 
cent, for lighting, and 50 per cent. for other purposes, 

Apparently, when percentages are alone quoted, it would appear 
that gas for lighting purposes had reduced by 30 percent. Indeed, 
such a mistake was recently made by an eminent authority when 
dealing with the gas issued. 

The fact that 50 per cent. of the gas sold to-day is used for other 
purposes than lighting merely shows the enterprise and energy 
which have been brought to bear in pursuance of this policy, the 
main point being that it is misleading to deal simply with the per- 
centages of gas used for considering the proportions before- 
mentioned. EpWARD A, HARMAN, 

Gasworks, Hudderstield, February 20th, 


BREAKDOWNS IN THE NAVY. 

Sik,— As a reader, please allow me to express my appreciation of 
F, T, Jane’scourtesy inthe recent correspondence into which, I think 
regrettably, he allowed himself to be drawn. 

There is one point on which some of your engineer readers may 
be able to enlighten us, In the King Alfred the port intermediate 
brasses ran. The Empress of India had hot bearings for fourteen 
hours, The Drake’s low-pressure crank pin overheated and scored. 
Some of the bearings in the Sutiej heated. From general reading 
my impression has been that the principal bearings in the Navy are 
babbitted. It reads as if the King Alfred’s bearings are babbitted, 
while those of the Drake are gun-metal. Now while babbitting 
saves scoring and tearing of a journal, a gun-metal bearing does 
not run out, and if even the brasses have to be taken apart, there 
is much less work in relieving them than in re-babbitting. The 
question then arises to an outsider’s mind, Is it not better to have 
gun-metal bearings for such vessels’ The babbitt begins to soften, 
it tends to close up the oil holes, and while scoring or heating of a 
journal tends to fill up the grooves with brass, the action is not so 
pronounced as in the case of babbitt. Knocking isalsomoredetrimen- 
tal to babbitt — the softermetal—than togun-metal. Thereare many 
other points interesting in this connection, but I will just refer to 
one of these, Have all the crank pin brasses in the Navy parting 
pieces such as are now in use, or are some of them stripped by 
hand ¢ 

To anyone who really understands work the position of an 
engineer in the Navy is a difficult one, especially if he has not 
thoroughly trustworthy men under him. The examination of those 
who apply for artificers’ positions certainly tends to efficiency in 
that department. Yet the comparatively slender experience of the 
engineers in actual work—from an outsider’s point of view—is a 
disadvantage —-a disadvantage that applies to the mercantile 
marine also, 

February 20th. 





BEECHWOOD, 





Sik,--l think the fundamental difference between the naval 
engineer and the artificers who are under his orders, and the en- 
gineers of the mercantile marine ought to be considered when we 
criticise the former. 

The ordinary sea-going engineer must have had at least three 
years’ experience in engineering shops. He must then serve 365 
days, during which he keeps watch at sea in engine-rooms, before 
he is eligible for examination by the Board of Trade. If he passes 
he gets a ‘‘ticket ” as second engineer. Then he must again serve 
at sea for 365 days before he is eligible for a chief engineer's 
examination and “ ticket.” Theexaminations are of a thoroughly 
practical character. The whole purpose of the Board of Trade is 
to produce men who shall be competent to manage engines and 
boilers at sea—in a word, to make good ‘‘ engine-drivers.” 

Inthe Navy the engineer is a man of scientific attainments, not 
an engine-driver, There would not be nearly enough of him for 
the work even were it otherwise. The driving is done by engine-room 
artificers, and these men never receive a training analogous to that 
of the marine engineer. The artificers are for the most part 
‘* tradesmen ”—that is to say, fitters, turners, smiths, plumbers, 
&c.--and they are supposed to pick up the art of engine-driving. 
Not a few engineers are fairly successful in working up men, but 
others seem to be powerless. It cannot be too well known that the 
engineer is altogether in the hands of his subordinates, and this is 
one of the reasons why engineers have sought for more authority. 
Until the artificer class is taught engine-driving in the Navy on 
the same lines that it is taught in the merchant ships breakdowns 
must be expected. PoM-PoM, 

Liverpool, February 25th, 





NICLAUSSE BOILERS. 


Sir,—-In your issue of the 5th inst. was published a letter from 
Mr. Okes, criticising the circulation of our boiler, 

Mr. Okes referred to the statement of the Committee appointed 
to conduct the trials of the Maine that a certain number of tubes 
in the lower rows were slightly bent when the ship arrived at 
Newport News, but Mr. Okes forgot to add that the Committee 
declared the bending of these tubes to be quite unimportant —so 
slight, in fact, as to renderunnecessary thereplacement orstraighten- 
ing of any of them. We fear Mr. Okes is not well acquainted with 
water-tube boilers. If he were, he would know quite well that all 
such boilers are subject to bent tubes to a greater or less degree, 
and that the Niclausse boiler—the tubes of which are quite free to 
expand—are least subject to this defect. 

Tubes bent in this way do not necessarily point, as Mr. Okes 
supposes, to deficient circulation, but simply to the presence of 
grease or sediment in the tubes. So true is this that the boilers of 
the Temeraire, which we supplied to the French navy, were 
worked for ten hours at a combustion of 82 Ib. per square foot of 
grate without the slightest resultant bending of any tubes. In 
these boilers, moreover, the headers were longer than those of the 
Maine, since the ratio of heating surface to grate area was 45 to 1, 
instead of 38 tol. Further, the tubes of the Temeraire are only 
10 millimetres diameter, whereas those of the Maine are 82 milli- 
metres. If, as Mr. Okes supposes; the feed water does not get to 
the bottom tubes, the boilers of the Temeraire could. never have 
sustained that rate of combustion without disastrous bending of 
the said tubes. 

We have not the pleasure of knowing Mr, Okes, but, we think, 
in this case, he has attributed to our boilers—to which evidently 
he is unfavourable—certain defects which are much more con- 
spicuous in those of other types perhaps more favoured by him. 

As the effect of the letter referred to would certainly be preju- 
dicial to us, we trust you will oblige us by inserting this correction. 
24, Rue Des Ardennes, J. AND A, NICLAUSSE, 

Paris, February 20th. 





THE STEAM TURBINE FOR STEAM SHIPS, 


Srr,—I am pleased to find that the form of marine engine pro- 





posed in my letter to you of December 25th last has met with the 





approval of your correspondents, Mr. Charles Parsons and Mr. 
Nabor Soliani, but both have claimed to have patented it and have 
referred me to their patents. 

I have now been able to examine the patent specifications to 
which my attention has been drawn, and I fail to find my scheme 
described or illustrated in either of them. Various combinations 
of reciprocating engines and steam turbines form the subjects of 
the patents, but not the combination described in my letter. 

Itappears to me that my combination would meet the requirements 
of ordinary steam ships, and would be simpler and more economical 
than any of the combinations which appear in the patents above 
referred to. 

{ regard Mr. Parsons as the one man who knows more about 
steam turbines than any other, and am gratified with the unquali- 
fied approval of my scheme, as expressed in his letter to you. 

HENRY DAVEY, 

3, Prince’s-street, Westminster, 

February 20th, 


PRACTICAL DRAUGHTSMEN, 
sir,—Dr. Walmsley in his able paper which he recently read 
before the Institution of Electrical Engineers lays stress upon the 
fact that our American friends lay great importance upon having 
on the staffs of their colleges men with a good practical experience 
as well as theoretical. In London quite recently we have had a 
case which certainly calls for attention. Professor Dalby, of the 
Finsbury Technical College, advertised for an assistant instructo 
in mechanical drawing at the inadequate salary of £70 per annum 
and I hear an appointment has been made. What the successful 
candidate’s practical experience was it would be extremely interesting 
to know. I hope some of his more elderly students will not suffer on 
this account. Want of means can hardly be alleged as an excuse, 
as the Central Institute at South Kensington has just had a large 
testing plant added to its extensive equipment. 





DRAUGHTSMAN, 
Clapton, February 19th. 





REVERSAL OF THE PHOTOGRAPHIC IMAGE, 


Srk,—In connection with the note on page 114 concerning the 
discovery of radium action on photographic plates, it is interesting 
to recall the fact that when over-exposed a reversed or positive image 
is produced on the ordinary photographic surface, and not merely a 
weaker negative, as there stated. Moreover, when the positive is 
again sufficiently exposed there isa re-reversal, and the image once 
more becomes negative. Nothing is easier for anyone than to test 
this process, A photograph made in a dark interior, as in a tunnel, 
often gives no negative impression at all, while the landscape out- 
side the tunnel appears as a positive. If, by accident, the plate 
does not change in the holder and the same plate is over-exposed 
again on some other subject, a negative image is found overlying the 
positive image. 

February 22nd, e. B. 





WATER SOFTENING. 

Sir,—I notice an inquiry from a correspondent, *‘ F. W.,” from 
Colchester. 1 presume he uses the water supplied to this town. 
About twenty-five years ago it obtained a new supply ; about 
twenty years ago | obtained samples and tested them. Although 
from the chalk, they were quite soft, about four or five degrees of 
hardness. I expect it is the same now, and your correspondent 
is mistaken in supposing it is a hard water, such as is usually 
obtained from chalk wells. This quite accounts for his getting no 
incrustation. 

This is not unknown. Meux’s brewery, corner of Tottenham 
Court-road, has a deep well in the chalk, with headings extending 
under Soho-square, but the water is soft. 

27, Agamemnon-road, 
West Hampstead, London, N.W., 
February 23rd. 


WALTER GEO, ATKINS, 








DOCKYARD NOTES. 


THE latest report from the Far East states that the Tsare- 
vitch and Retvizan are damaged beyond repair, while the 
little Pallada, which was hit amidships, is easily to be 
repaired. Thus is mystery piled on mystery. I£ the pro- 
pellers of the Tsarevitch have been smashed or her stern 
thereabouts twisted we can understand that she is done for 
more or less, for, at any rate, a very long time, but the 
Retvizan is less easy to understand. A hole in the bow 
should be as easy a damage to repair as any. The absolute 
mystery isthe Pallada. If she is really in no bad way after 
all, the war will have provoked one extraordinary upsetting of 
a universal theory. The danger from torpedoes has always 
been considered to be amidships, and in very few modern ships 
is any other part fitted with nets. The Pallada is built with 
solid bulkheads ; it would seem as though here lay the anti- 
dote to the torpedo. In all cases of damage water-tight doors 
have failed—in some way or other they have leaked. 
A solid bulkhead is a great nuisance, but it is the oniy 
certain way as yet by which water entering a ship can 
be confined to the compartment entered by it. Naval 
officers are awaiting fuller details of this matter with intense 
interest. é 

Capramy WiREN of the Bayan and Captain Jessen of the 
Novik have been specially commended for gallantry at the 
battle of Port Arthur. It is interesting to note that both 
these officers are torpedo specialists, so the theory that quali- 
fying for torpedo instead of gunnery unfits an officer to com- 
manda ship has not been borne out in the Russian fleet. 
Captain Wiren, by the way, is the Russian captain whoa few 
months ago so upset a British coal contractor by insisting 
that his coal was to be all knobs, and who stopped the coaling 
every now and again in order to satisfy himself personally 
that he was getting what he had demanded. Another 
pleasantry of his is said to have been suddenly to order full 
speed at the most unexpected moments, when most of the 
boilers were unlit. Better war practice cannot be conceived, 
and the Bayan’s engine-room staff must have found it, hard 
to be otherwise than good, as they were reported to be recently. 
Though designed for 21 knots, the Bayan had to do 22 when- 
ever full speed was ordered. It is worthy of note that from 
the day she first steamed the Bayan has never had the 
slightest mishap to either engines or boilers. 


Tue United States protected cruiser Denver has made 
16°5 knots on her trials off the New England coast. 16°5 
does not sound much for a brand new cruiser, but the speed 
is well in excess of the contract. By now the Americans 
must be asking themselves whether building a batch of slow 
unarmeured ships was worth the candle. 








THE INSTITUTE OF SANITARY ENGINEERS,—On Saturday, 
March 5th, a visit has been arranged to the Richmond Main 








Sewage Works. Members are asked to assemble at the foot of 
Kew Bridge—Surrey side—at 2.0 for 2.30 o'clock, . 
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RAILWAY BALLAST-WASHING MACHINE. 

AMERICAN railways make very extensive use of gravel 
ballast, and the accompanying illustration represents a com- 
bination plant for excavating, washing, screening, and crush- 
ing the gravel. The finished ballast is delivered to the 
30-ton double-bogie wagons used for distributing it along the 
line. 

The entire plant is mounted on two double-bogie platform 


TRAVELLING HOIST FOR COAL WAGONS. 

Onkr of the new power stations of the tramways company 
at Milwaukee, U.S.A., is, for local conditions, established at 
a point where neither railway nor water carriage is available, 
and all the coal has to be delivered by wagons. There is the 
usual overhead storage bunker, but the usual arrangement of 
a continuous conveyor to elevate the coal and distribute it 





over the bunker is not*suitable, since the coal is not delivered 

















RAILWAY BALLAST-WASHING MACHINE 


wagons, and propels itself along the line, excavating the gravel 
and loading the gravel train as it goes. Water for the washer 
is obtained at some stream near by, a small steam pump being 
stationed on the bank to force the water through a pipe line. 
The excavating bucket is shown embedded in the gravel at X, 
and is hauled forward by cables passing over grooved pulleys 
at the end of the boom which projects from the machine, 
while the long arm attached to the bucket forces it into the 
material. When filled, the bucket is raised and swung back 
horizontally to the machine, where it automatically discharges 
its load into the boot or hopper of a vertical bucket conveyor. 
At the top of the conveyor, at Y, the gravel is delivered into a 
horizontal—slightly inclined—revolving cylindrical screen, 
such as is used in screening stone for concrete and road 
metal. As it enters the screen it is deluged with water from 
a pipe. 

The first part of the screen has a fin. mesh, and here all the 
sand and dirt escape with the water, being delivered alongside 
the machine from a spout. If the fine material is sand of 
commercial value the spout may deliver it into railway wagons. 
The second part of the screen has openings of the size required 
for the stones allowed in the ballast, and through these they 
fall to another spout extending over the gravel train. Stonesthat 
are too large to pass through the opening fall out at the end of 
the screen into a crusher, the product of which is again 
delivered to the screen. The machine has been patented by 
Mr. M. Pugh, a contractor for railway ballast, and the one 
here illustrated is in use on the Chicago and Alton Railway. 





THE GREATEST STONE ARCH BRIDGE. 


THE great Luxembourg arch will not hold the world’s 
record for masonry bridges much longer.* It was run pretty 
closely by the Italian bridge near Morbegno upon the Colico- 
Sondrio Railway in Lombardy, erected by the Adriatic Rail- 
way Company.+ A third competitor now relegates them to 
the second and third places in the list, and assumes the first 
in its own right. The new structure is in course of con- 
struction at Plauen, in Saxony, and has a span of 295ft. 
The revised list of a few of the largest examples of existing 
stone arch bridges, given for the purpose of comparison, will 
stand as in the following table :— 
Country. 


Name. Span. 
ft. 


Plauen ON) 
Luxemboury 
Morbegno 
Cabin John 
Jaremeze 
Grosvenor 


Saxony 
Grand Duchy 
Italy 


» 
? 

2 
) 
> 
» 


America 2 


Hungary 3 
.. England 200 

One of the principal features of the Luxembourg example 
is that it really consists of a pair of parallel arches, separated 
by a space of 20ft., which is covered over by a flooring of 
ferro-concrete. The Plauen bridge is built of masonry 
throughout, and will cost the moderate sum of £24,000. Two 
circumstances conduced to this comparatively small amount. 
Labour is cheap in Saxony, and plenty of excellent stone 
was readily obtainable in the vicinity of the site. The bridge 
was designed by M. C. Leibold, of the firm of Leibold and 
(o., of Langebriick, Saxony, who are the contractors for the 
work. This last example of the stone arch type practically 
equals the longest span of 300ft. designed by Perronet, 
although the arch was never built. It remains to be seen if 
succeeding modern examples will reach his ideal dimensicn 
of 500ft. 





Tae block system is how in use on over 39,000 miles 
of railroad in the United States, which is about 9500 miles more 
than appeared in the statistics gathered one year ago, says the 
Railroad Gazette. The length of road on which all passenger 
trains are now blocked, and on which freight trains are blocked 
with few exceptions, is 26,881-4 miles, this figure being obtained 
by making the deductions, amounting to 12,382-5 miles. This 
smaller total of 26,881-4 miles is 4099-7 miles more than the 
corresponding total of one year ago. 
system, though lacking important adjuncts, affords a degree of 
protection. It is nearly 13 per cent. of the total railroad mileage 
of the country, and may be considered a respectable beginning. 
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On this mileage the block | 


in sufficient quantity to keep the conveyor loaded. The 
plan adopted, therefore, is to build a number of wagons of 
four tons capacity, the bodies being of steel, removable from 
the wheels and fitted with bottom doors. Over the bunker, 
which is 8Oft. long, is a line of 20in. rolled steel joists, the 
end of which projects 20ft. outside of the building, as is 
shown in the accompanying photographic view. 

On this line of joists, or runway, travels a hoist ; its wheels 
run on the lower flanges, and from them are hung stirrups 
supporting the frame, at one end of which is the driver's 
seat. The traveller is 16ft. long, and weighs five tons. A 
25 horse-power motor drives a pair of grooved drums, which 
carry afour-part wire hoisting rope ,;in. in diameter. Theload 
is hoisted at a speed of 90ft. per minute, and the empty wagon 
box lowered at 125ft. per minute. The height of hoist is 40ft., 








TRAVELLING HOIST FOR COAL WAGONS 


and a load brake acts to hold the load at any point if the 
current should be shut off. A 3 horse-power motor drives the 
carrying wheels by gearing, giving a speed of about 175ft. 
per minute. A current of 220 volts is used, with a conductor 
on each side of the line of joists. 

When a wagon delivers a load of coal at the power-house, 
it is driven under the projecting end of the runway, and 
the traveller is run out so as to lower the slings which are 
attached to the wagon-box. The bex, with its four tons of 
coal, is then hoisted up, run back to any desired part of 


the bunkers, and emptied by releasing the hinged bottom 
The empty box is then carried back and lowered on to its 
wheels again. 
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LicgHt RAILWAYS IN DeRBYSHIRE,—On the 10th inst. an inquiry 
was held by the Light Railways Commissioners at Bradwell. 
Derbyshire, into the application for a light railway from Hope +4 
Bradwell to Castleton. The line, which will be about 25 miles in 
length, will be used in conjunction with the Midland Railway at 
Hope Station, passing on to Bradwell, and thence to Castleton. 
The original estimate of the cost was £39,000, but it has since 
been reduced to £29,000, There are no great engineering difficul 
ties, and the line will be worked by a special engine. The new line 
is expected to develop the limestone, quarry, spar, gravel, 
and lead industries, and greatly encourage the passenger and 
excursion traffic from Sheffield, Liverpool, Manchester, and other 
places. The district superintendent of the Midland Railway— 
Dore and Chinley section—was authorised by his company to give 
evidence in support of the newline. At the close of the inquiry 
the Commissioners announced that they considered the case had 
been made out for the construction of the line, and that an order 








to that effect would be submitted to the Board of Trade in due 


course 
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PHYSICAL SOCIETY OF LONDON, 


Ar the annual general meeting, held February 12th, the Pre- 
i jent Dr. Glazebrook, delivered an address, He said that during 
tag ion the attention of the Society had been drawn, by 


» last sessl ‘ 
te than ope paper, to the study of geometrical opti He 





i now to deal with one or two matters connected with the 


more 
wishe‘ 


theory of the, microscope. Geometrical optics in its relation to 


‘astruments has been studied to great advantage abroad, but of 
ie nt years has been somewhat neglected in this country. The 
result is that only a small share in the recent advance in lens con- 
«ruction has been ours, In 1878 Abbe first called attention to the 
fact that the future perfection of the microscope as an optical 
jjstrument depended on the advance of the art of glass-making. 
With the glasses then at their disposal it was impossible for 
ans to get rid of the secondary spectrum of their obiect- 
glasses, which prevented the attainment of the highest perfection 
of the image. It was to this fact that the establishment of the 
firm of Schott and Co, was due. Contrasting what is now possible, 
so far as achromatic correction 18 concerned, with what was pos- 
sible, say, twenty years ago, the President drew attention to the 
Lick refractor of 56ft. focus, and pointed out that there is a 
difference of over 3in, in the positions of the focus for D and H. 
It would now be possible to construct a lens of 60ft. focus, so that 
this difference would be reduced to about jin. Turning to the 
microscope, and taking Abbe and his pupils as his guide, Dr, 
(jlazebrook analysed the action of the parts of the instrument in 
order to see if further improvement was possible. It was shown 
that by the use of two lenses of appreciable focal length, say, 
10 mm, each, we can, by placing them at a distance, say, 100 mm. 
apart, get an equivalent lens of shorter focus, 1 mm. in the case in 
point, and of correspondingly higher power. The advantage of 
this is obvious; if for no other reason, because of the greater ease 
of working large lenses. If we imagine a plane perpendicular to 
the axis of a microscope dividing the object-glass into two parts 
so that the divergent pencil which falls upon the lens is a parallel 
pencil when it crosses the plane, we see that a microscope may be 
considered as a telescope with a short focus lens put in front and 
used to view an image in the principal focus of that lens. We 
owe to Abbe the introduction of the term numerical aperture, by 
which is meant the value of the quantity w sin a, where mw is the 
refractive index of the medium in which the object is placed, and 
24 the vertical angle of the cone subtended at the object-glass by 
the point in which the axis of the instrument meets the object. 
Let us suppose that an object is on the stage and viewed by trans- 
mitted light, and to simplify matters let us suppose the source of 
light at some distance. ‘hen, according to Abbe and his followers, 
in considering the image formed in the focal plane of the eye-piece 
we are not to start from the object as a self-luminous source, and 
consider where the image of such a source would be if formed by 
the laws of geometrical optics; we are told to start from the 
source itself, to consider its image formed in the focal plane of the 
object-glass, and to treat this image as the source of light in the 
microscope tube, from which arises the image we see. If: the 
object be small the focal image will be modified by diffraction by 
the object ; and, according to Abbe, it is on the nature of the 
diffraction images and the number of them which are formed, 
that the definition depends. Suppose the microscope has been 
focussed on some object on the sta; 
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in the focal plane of the object-glass, forming there a circular 
patch of light ; from each point of this rays diverge, and, reaching 
the eye, produce the sensation of a uniform luminous field. Now, 
Jet the tield in the focal plane be limited by a diaphragm pierced 
with a series of smallapertures. The distribution of light in the 
focal plane of the eye lens will be no longer uniform, and we shall 
see there the diffraction pattern formed by the apertures, Instead, 
however, of producing a variable distribution in the focal plane of 
the object-glass by means of diaphragms, we can do it by means 
of the diffraction effects of small objects on the stage. 
we put on the stage a grating consisting of a series of equidistant 
lines, then taking homogeneous light, a series of narrow bands of 
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focal plane with darkness between them. On the assumption that 
the microscope satisties the sine condition, the image in the view 
plane is the ordinary geometrical image of the grating, a series of 
uniformly spaced bright and dark bands. On the distribution of 
light in the interspaces between the maxima of brightness, the 
question of resolving power depends. If we modify the number 
of spectra in the focal plane we modify the image, and this has 
been done in an ingenious way in some of the experiments 
arranged by Professor Abbe’s pupils to illustrate his theory. If 
we cut out all but the central image, the view field is uniform, no 
structure is visible ; if we allow the first image on either side of 
the central one to become effective, the bands appear in the field 
in their proper positions, and so on. It is said to be the funda- 
mental result of Abbe’s theory that the object—the grating—can 
be fully resolved if one diffraction image is formed on either side 
of the central one, It follows from this, that a grating is 
resolvable if the space between the lines is not less than the 
result found by dividing the wave-length of light by the numerical 
aperture, Dr, Glazebrook pointed out that, although, by the 
reasoning he had outlined, the truth of this result could be 
established, it did not seem to him to prove it. In order to decide 
whether a grating can be resolved, we must establish the law of 
variation of intensity in the view plane, and then consider whether 
these variations are such that they can be detected by the eye. 
This has been done by Lord Rayleigh. The images formed in a 
microscope are, like all other images, produced by interference ; 
in considering resolving power we have to consider diffraction 
effects, it istrue; but the diffraction which concerns us mainly is 
that due to the aperture of the object-glass, and only indirectly 
to that due to the object viewed. ‘The size of the object on the 
stage only affects in a secondary manner the method in which the 
image isformed, It is not necessary, if we know completely the dis- 
tribution of light over the stage, to go back to the source in a con- 
siderationof the problem. Given thedistributionover the stage, both 
in amplitude and phase, we are potentially able to determine that 
in the view plane without reference to the source. In the case of 
4 grating illuminated by plane waves, their plane being parallel to 
that of the grating, we have to consider the effect due to a series 
of equidistant lines of light. These differ, however, from a series 
of independent equidistant linear sources, in that the phases of 
the various sources are the same, and we have, therefore, to 
remember that interference will take place between the light 
from the different lines, while in the latter case there is no relation 
between the phases, and we can calculate the intensity due to 
each source separately and superpose the whole. The method 
adopted by Lord Rayleigh for the solution of the problem which 
ispresented when a narrow double line in a spectrum is viewed 
through a telescope, has been applied by him to the microscope— 
Phil. Mag., August, 1896. Dealing with two bright lines and 
« rectangular aperture, he has shown that, if a variation in 
Intensity of 10 per cent. can be detected in the view plane, then, 
if the sources are independent, they can be resolved if the distance 
between them is half that given by Abbe’s theory. Lord Rayleigh 
hext considers the effect of a large number of eyuispaced inde- 
pendent sources, and shows that the view field has a periodic 
structure, but that the amount of discontinuity gets less as the 
sources get nearer together. In the case of a grating with plane 
Waves incident normally, it is shown that the intensity can be 
expressed as the sum of a series of periodic terms, each of which 
corresponds to the effect of two of Abbe’s lateral spectra, and 
that no resolution is possible unless at least the first spectrum on 
each side is effective. The field in the view plane corresponds to 
a series of bright bands at the points corresponding to the 
geometrical images of the grating ; midway between these are a 
Series of less bright bands, while between each pair of these bright 
bands is an absolutely dark space. 
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It appears that, while Abbe’s theory of microscopic vision is 
undoubtedly correct in that a small object or objects on the stage 
produce diffraction patterns in the focal plane of the object-glass, 
and the illumination in the view plane can be inferred from these 
diffraction images ; still, his method of regarding the question is 
not the only possible one, neither is it necessary to go back to the 
original source in order to calculate the illumination. Moreover, 
we are certain to arrive at erroneous consequences if we apply 
results obtained from the case of a grating to a case such as that 
of asmall aperture or a small obstacle; the diffraction patterns 
would be different, and the conditions of resolution different also. 

Mr. Beck exhibited a series of microscopes in which diffraction 
gratings on the stages were viewed with different arrangements of 
slits placed in the focal planes of the object-glasses, which illus- 
trated the various points of Abbe’s theory. 
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THE FORMS OF TURBINES MOST SUITABLE FOR LOW 
FALLS, 

Av the ordinary meeting on Tuesday, February 16th, Sir William 
White, K.C.B., President, in the chair, the paper read was ‘‘ T 
Forms of Turbines Most Suitable for Low Falls,” by Alphonse 
Steiger, M. Inst. C.E. The following is an abstract of the 
paper : 

The author draws attention in the first instance to the character 
of water-powers with low falls. These are seldom constant, and in 
most cases both the fall and the water supply vary. The variations 
present a difficulty to the proper utilisation of such power, which, 
however, can be surmounted. 

The prejudice against the utilisation of water-power with low 
falls, which constitute the majority of water-powers of the British 
Isles, arises principally out of the disregard of their peculiarities 
and the want of knowledge of the results which may be obtained 
from a specially adapted turbine under varying conditions. and 
is traceable to many unsatisfactory installations of absolutely 
unsuitable turbines. 

The paper then considers the difference between impulse tur- 
bines and pressure turbines, showing by a diagram that varying 
the portion of the fall used for producing pressure, that is, vary- 
ing the degree of reaction, affords a means of adapting turbines to 
special requirements. 

Pure impulse turbines are not altogether condemned for low falls, 
but places in which they are preferable to pressure turbines are 
extremely few in this country, and even the Haenel turbine, which 
is an intermediate type between the two, is not often suitable. 
An instance is given in order to show that such turbines, though 
excellent in themselves and efficient, do not necessarily make a 
satisfactory installation. The manner in which the disadvantage 
of all axial-flow turbines, namely, the influence of the angles of 
vanes varying with the radial width, which is particularly serious 
in impulse turbines, is partially overcome, is then explained. 

The parallel-tlow pressure turbine, generally known as the Jonval 
turbine, is mentioned as particularly adapted to greatly fluctuating 
falls, under whicha constant speed may be obtained without sacri- 
fice of efficiency. Such a turbine is described, which the author 
has recently installed, and particulars of tests, made with 
similar turbines at the Zurich Waterworks, are given, to show that 
the part-gate efficiency of parallel-flow pressure turbines of this 
kind is extremely good. 

It is characteristic of the large majority of reaction or pressure 
turbines that their part-gate efficiency is low, particularly so at 
less than half-gate, which renders them valueless for varying con- 
ditions ; but as in Europe the water-powers to be dealt with are 
chiefly of this kind, some European turbine builders have succeeded 
in designing pressure turbines which are giving a very satisfactory 
efficiency even at quarter-gate. 

The demands of the generation of electricity by water-power, 
such as high speed, rapid regulation, and concentration of large 
power in one unit, have influenced very considerably the art of 
building turbines. In the first place, the desire for high speeds 
has led to a more general adoption of radial-flow turbines, of which 
the inward-flow type is preferable, being the more efficient. 

An example of radial outward-tlow turbines is cited, giving the 
‘ial reasons which have led to their adoption in one case of a 
tively low fall, and the manner in which a quite satisfactory 
efficiency was obtained from this otherwise less efficient type. One 
new type, the cone turbine, is referred to as taking the place of 
the so-called ‘* mixed-tlow turbines,” with a view to obtain a high 
speed under low falls, even for large units. 

One important factor in turbines is the construction of the gate, 
and it is shown in the paper that a distinction must be drawn 
between gates intended for adjustment of the turbine to a varying 
load, where a high part-gate efficiency is of less importance than 
rapid regulation, and gates for adapting a turbine to varying con- 
ditions, where a good part-gate efficiency is an essential condition. 

Next, with special regard to electrical requirements, reference 
is made to the arrangement of several wheels on one common tur- 
bine shaft, vertical or horizontal, giving a few instances of the 
vertical arrangement which, under certain circumstances, is par- 
ticularly advantageous, as the weight revolving on the footstep 
can be entirely balanced, and so the loss of power by friction is 
reduced almost to nil. 

The necessity of placing the footstep of a turbine in an accessible 
position is alluded to, and the two kinds of overhead footsteps most 
commonly used are illustrated. 

The paper concludes by drawing attention to the necessity of 
studying more closely the conditions of water-powers with low falls, 
and of paying greater attention to more careful adaptation of 
turbines to such falls, which would probably lead to a better 
appreciation of the water-powers of this country. 








SOME NOTES ON THE COST OF GENERATING 
ELECTRICAL ENERGY, 
By E, J. Fox, 

IN replying to the kind invitation from your president to read a 
paper before this society, I have felt it might be of some interest 
if | brought to your notice a few points closely connected with the 
cheap production of electrical energy in installations possessing a 
good load factor such as usually prevail in engineering works, with 
a view of showing that extremely economical results can be 
obtained, even in isolated plants of a comparatively small size. 

The figures given in this paper refer to results obtained with 
reciprocating steam engines ; the costs of working with steam tur- 
bines and gas engines are at the present time more difficult to 
obtain, and equally reliable results will scarcely be available for 
another few years. The future for both these new forms of prime 
mover is, however, of a promising nature, and the firm with which 
the author has the honour of being connected believe sufficiently 
in both, to have warranted them making extensive arrangements 
for the manufacture both of the one and of the other. 

In many cases where certtral power plants are instailed for the 
generation of electrical energy about a works the savings in work- 
ing costs are usually so great in comparison with previous methods 
of working that it is to be feared many losses in the actual 
generating of the power are liable to escape notice, which during 
twelve months working are capable of running into high figures. 

A good deal of friendly rivalry has existed for some years past 
among engineers in charge of the various electric lighting and 
traction stations in our towns, with a view of obtaining the lowest 
works costs per B,T.U., and as these results have been made up 


* Read before the Cleveland Institution of Engineers, February 22nd, 
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and published annually at the instigation of the Board of Trade, 
they have acted as a strong incentive towards introducing further 
economies into working. In fact, in the opinion of many, too much 
attention has in some of these cases been paid towards reducing 
the working costs at the expense of capital outlay, an outlay on 
auxiliary plant and refinements which a poor yearly output per 
kilowatt of plant installed has in many cases not justified. 

The problem which works managers have to face, however, is 
of a different nature, and provided simplicity and trustworthiness 
are not materially sacrificed, the very much greater output obtain- 
able per kilowatt of plant installed justities in most cases every 
reasonable step being taken towards reducing the working costs to 
aminimum. ‘The capital outlay and additional attention which 
invariably accompany auxiliary plant under these circumstances 
is of secondary importance only. 

As an instance of this point I would refer you to the case of 
Bradford in Table.D, and Messrs. Watson's in Table E. Due to 
the very much greater annual output per kilowatt of plant in the 
case of Watson’s installation, Bradford would have to make a 
saving in working costs 3-8 times greater than Watson’s to bring 
the total sum saved per annum to the same figure. It is probable, 
therefore, that the extra cost of refinements in a case like 
Watson’s would be justified, whilst it might not be in a case like 
Bradford. 

Auxiliary plant invariably requires a certain expenditure in 
power to enable it to fulfil its functions, and this power is largely 
constant, regardless of the load, and is liable, if the plant is 
frequently worked at light loads, to cost more than the savings 
which it introduces. Then, again, refinements must be kept up 
to their maximum efficiency if they are to bring about a maximum 
economy in working, and this involves attention and labour which 
is liable to be a serious charge on a small output. 

In the case of the Salford station, Mr. Taite has shown that the 
auxiliary plant in his station absorbed between 6-5 and 8-3 per 
cent. of the total units generated, depending on the state of the 
load factor. Of this lower figure the motor-driven air pump was 
responsible for 4-67 per cent., the motor-driven. boiler feed. pump 
for 1-18 per cent., the remainder being divided between the 
mechanical stokers, ash conveyors, economiser scrapers, coal 
elevators, and workshops. I should say very few central stations 
with a load as low as that prevailing at Saltord are working at a 
less figure for their auxiliary plant, and as a comparison with the 
above figures I would point out that the electrically-driven 
auxiliaries in the case of Crompton’s Works at Chelmsford, when 
taken over a period of six months’ working, amounted to 34 per 
cent. only of the total units generated, showing how great is the 
saving in running the auxiliary plant with an improvement in -the 
load factor. This figure of 35 per cent. has, however, not been 
obtained without being carefully watched, and without improve- 
ments being introduced from time to time, leaving us with the 
moral that attention should be paid to these points. 

Boiler feed pumps : steam versus electric. Steam-driven boiler feed 
pumps are renowned for their wastefulness, and although much of 
the exhaust heat can be recovered in feed-water heaters, there is 
no doubt that a motor-driven feed pump whose consumption can 
be checked from day to day has its advantages. Their somewhat 
low adoption has no doubt been due to the difficulty of obtaining 
a variable volume of water from them economically. This 
difficulty has, however, I believe, been overcome by Messrs. 
Mather and Platt, who employ a variable speed electric feed pump, 
and by Messrs. Crompton and Co., who use a belt-driven feed 
pump, the motor and pump being each arranged with coned 
pulleys. 

The following two tables will, I think, show the higher 
efficiency obtainable from electrically-driven pumps, and were 
communicated by Messrs. Taite and Downe in a paper read before 
the Manchester section of the Institute of Electrical Engineers. 

Table A shows the guaranteed steam consumption of a standard 
6000-gallon pump, while Table B gives equivalent figures for an 
electrically-driven pump. It will be seen that the electrically- 
driven pump delivers 147 lb. of water per lb. of steam used, 
against 84 lb. of water for the steam pump on the assumption that 
each unit requires 30 lb. of steam to generate it, which is more 
than 25 per cent. above the full load consumption of the steam 
engines installed. 

A 


Lbs. steam Lbs. water 





Gallons used per hour delivered per 
delivered. at 160 Ib. lb. of steam. 
pressure. used. 
1,000 . 130 [7 
2,000 ‘ . 23 79 
4,000 .. 490 ~ . 81-5 
6,000 ape . 84 


B.—41000-gallon Motor-dricen Pump at Salford, 

Lbs. water 
delivered per 
Ib. of steam 


Gallons 


delivered. Units used. 


used. 
8,971 27-6 .. ‘ wa . 108 
15,822 36-0 147 


Table B shows the superiority of the electrically-driven pumps 
from the point of view of duty per lb, of steam, and this in spite 
of the electrically-driven pump being worm geared with a full load 
efficiency of only 60-67 per cent. 

Tests carried out at Southport on steam pumps which had been 
in use for three or four years gave the average result of several 
tests, each extending over twenty-four hours under working 
conditions, as 49-1]b. of water delivered per pound of steam used. 
The pumps had been recently thoroughly overhauled and fitted 
with new pump rings. The great discrepancy, therefore, between 
the figures obtained and those given by the pump makers must be 
due to the intermittent nature of the load. 

On the basis, therefure, that the Salford electrically-driven 
pump absorbs 1-18 per cent. of the total output of the station, the 
Southport steam-driven pump would be requiring from 25 to 34 
per cent. of the total output. 

In Table C are given some figures which Mr. Earle contributed 
in the discussion on Messrs. Taite and Downe’s paper, comparing 
the efficiency of different types of feed pump. 

" 


Lbs. of water per Ib. of steam. 


Electric 


Load. | Cupacity. , een —— os oe 
Ww ari — — saplatiie 
on. pump. en. stvelin. 
Gallons. 

Full 64,000 86 58 164 164 

3 48,000 85 56 123 163 

} 52.000 St 49 s2 152 

| 16,009 SO 36 41 12) 





The figures given by the pump makers are interesting as 
showing how slight is the increase in efficiency of a steam pump 
from light load to full load. The electrically driven pump, on the 
other hand. delivers 36 per cent. more water per pound of steam 
at full load than it does at half load. This points to the desir- 
ability of a careful sub-division of plant where ordinary motor- 
driven pumps are used, or, better still, of a variable stroke electric 
pump. : 

As the motor-driven pump costs about three times that of the 
steam pump, the interest and depreciation on the extra capital 
expenditure must be debited to the saving in the coal bill. 

Superheated steam.—I think there can be no question that 
considerable savings are to be effected by using steam moderately 
superheated, although many of the extravagant claims put 








forward in the past by advocates of various forms of superheater 





220 


THE ENGINEER 


Fes. 26, 1904 





——., 





have not only been misleading, but in many cases untrue, In 
ordinary practice a total steam temperature of 500 deg. to 600 deg. 
Fah. at the engine stop valve would seem to be the highest 
temperature at which it pays to work. Higher temperatures are 
liable to give considerable trouble, due to the difficuity of lubri- 
cating, as wel! as in the valves and steam piping. The savings in 
steam consumption obtained in some recent tests carried out on 
the Willans engine were shown in a diagram, from which it will be 
seen that with a superheat of 50 deg. Fah. a saving of 10 per cent. 
is effected, with a superheat of 100 deg. Fah. a saving of 16 per 
cent., and with a superheat of 150 deg. Fah. a saving of 20 
percent. The actual saving in coal is not quite as great as this, 
due to fuel being required for obtaining the superheat, but there 
is no doubt that the saving is an appreciable one. In Table G 
I give a copy of a trial carried out on a 470 horse-power Willans 
engine which had been at work in a Lancashire cotton mill during 
the past eight years, the object of the test being to ascertain what 
savings had been introduced by the recent adoption of superheated 
steam. It will be seen that the savings are very considerable, due 
to the uneconomical conditions under which the engine was 
previously working. 

TEST 


or 470 HorskE-POWER Two-cRANK COMPOUND WILLANS 


ENGINE, No. 2304, Jcty, 1903 


This test was carried out to ascertain what savings had been 
made by introducing a superheater into the downtake of a 
Lancashire boiler. The amount of superheat obtained in the 
engine was not definitely known, but as far as could be ascer- 
tained it was somewhere between 50 to 100 deg. Fah. The length 
of steam pipe between the boiler and the engine was 120ft., and it 
was found that before the superheater was fitted 18 per cent. of 
moisture was present in the steam at the engine stop valve. The 
figures given below, both with saturated steam and with super- 
heated steam, are the mean results of four tests carried out under 
both conditions, viz., eight tests in all. 


TABLE G,. 
Figures 
obtained 
with 
saturated 

steam. 


Gain Gain 
in favour | per cent. in 
o favour of 
superheater! superheater 


Figures 
obtained 
using 
| superheater 





Water per I.H.P. per 
ee 13-7 

Coal per LH.P. 
oe 


16-08 14-8 


per 


1-76 1-89 6-88 


Although savings of this description are to be obtained in 
practice, sight should not be lost of the fact that there are several 
possible sources of loss which must be guarded against when 
adopting superheated steam, losses which, as in the case of 
condensing, previously mentioned, in some cases have exceeded 
the gains. As an example of my meaning I might mention that, 
to obtain the most economical results from superheated steam 
when used in most types of engines, the degree of superheat 
should be maintained as nearly constant as possible. If the 
temperature is allowed to vary between wide limits, which is liable 
to occur in practice unless guarded against, there is a danger of 
damage at the higher temperatures and the probability of 
considerable steam losses at the lower temperatures, due to valve 
leakage. 

Superheaters fitted in the downtake of Lancashire boilers give a 
fairly constant degree of superheat on varying loads, but if fitted 
inside water-tube boilers require a little attention to maintain a 
constant temperature. Due to the position occupied by the 
superheater coils inside the boiler, irregular firing will produce 
variations in temperature which must be watched. 

The most usual types of superheater at present at work in this 
country are, (1) the ‘‘downtake” superheater, so called because 
it is fitted in the downtake of Lancashire and Cornwall boilers ; 
(2) the Babeock superheater, which is fitted immediately under 
the drum of the well-known Babcock and Wilcox water-tube 
boiler ; (3) the Schmidt flue-tired superheater ; and (4) the “‘inde- 
pendently fired” superheater, which, as its name implies, isa self- 
contained apparatus, and fired quite independently of the boilers 
in conjunction with which it is used. 

Of ‘‘downtake ” superheaters—the Dixon, as made by Musgrave 
and Hick Hargreaves, of Bolton, and the Bolton superheater, made 
by Messrs. Easton and Co., Limited, of Erith—may be taken as 
fairly representing the type. Withsuperheaters of this type, when 
fitted to high-pressure boilers, say 140 Ib.—180 lb. per square inch 
working pressure, a total steam temperature of about 550 deg. Fah. 
is usually obtained at the superheater. The cost of fitting a super- 
heater of this type to a Lancashire boiler, 30ft. by 8ft., inclusive of 
pipes and valves, is approximately £150. 

The Babcock superheater is now very wel] known, and needs but 
little explanation. This superheater. usually adds 100 deg. to 
150 deg. Fah, superheat to the steam. 

The Schmidt flue-fired superheater is applicable to Lancashire, 
Cornish, economic and dry-back boilers. It is placed in a separate 
chamber behind the boiler, and has a much larger heating surface 
than can be provided in a superheater of the downtake type, the 
main object being that by suitably regulating the flow of gases 
through- the superheater, the temperature of the steam can be 
maintained very steady irrespective of the state of the fires. The 
flues are so arranged that the superheater can be instantly shut off 
if necessary. A superheater of this type, suitable for a 30ft. by 
8ft. Lancashire boiler, and ,capable of adding say 250 deg. Fah. 
superheat to the steam, costs about £250. This is a very durable 
superheater, and is well spoken of by those who have had experience 
of its working. 

The chief merit of the ‘‘ independently fired ” superheater is 
apparent where water-tube boilers are used. Toget the full advan- 
tage of superheat, the temperature of the steam at the engine stop 
valve should not be less than 550 deg. Fah., or, say, 200 deg. Fah. 
of superheat, and it is often difficult in water-tube boilers to find 
room for sufficient superheating surface to give this temperature. 
When installing independently fired superheaters in conjunction 
with water-tube boilers, care should be taken never to stint the 
heating surface of the superheaters. They must, if they are to 
work successfully and prove durable, have ample surface for the 
work required of them, and if this precaution is taken there is no 
risk in putting in approved makes of this type of superheater. 
Experience has shown that the temperature can be maintained 
very steady indeed, and many of the best engineers of the day 
prefer this type of superheater to any other. 

An independently fired superheater, capable of adding 250 deg. 
Fah. to 10,000 lb. of high-pressure steam per hour, costs, exclusive of 
brick setting, about £400. 

Eugines: high versus slow-speed.—Where the load on the plant 
is maintained at a high figure for many hours per day, the fuel 
consumption becomes of primary importance, and triple-expansion 
engines working condensing, and with a high boiler pressure, the 
steam being superheated, are undoubtedly to be recommended. 

Where the load is liable to be very variable and the 
fuli load not maintained for many hours per day, it is doubt- 
full whether triple-expansion engines are justified, and in such 
cases it may be advisable to substitute compound engines, either 
condensing or non-condensing. Compound engines have the 
advantage for variable power work of being .able to deal more 
readily with overloads. As an advocate of the high-speed enclosed 
type of engine, you must forgive my drawing your attention to the 
fact that ten of the twelve lowest stations in working costs in Table 
D have achieved these results with this type of engine, the lowest 
station in working costs with slow-speed engines being Bolton, 
which comes fifth on the list, and then South Shields, which comes 
eighth. These costs include all repairs and maintenance. This 
would seem to prove what has been known for many years past, 
that the actual steam consumption is not the only item making up 


the works’ costs, and that there are other factors almost equally 
important. The idea was prevalent in the minds of many some 
years ago that so-called high-speed engines must of necessity be 
more short lived and costly in maintenance than so-called 
slow-speed engines, the contention being framed on the 
idea that the internal wear must of necessity be higher, 
due to the increased speed, and, further, due to the work- 
ing parts being reversed so many more times a minute, the wear 
and tear must be greater. If these two assertions were correct, 
there might be some truth in this belief, but, as a matter of fact, 
the piston speed is less in most high-s engines than it is in slow- 
speed engines—in the case of the Willans high-speed engine, the 
piston speed ranging between 500ft. and 600ft. per minute—hence, 
other things being equal, the internal wear should be less in high- 
speed engines. The question of internal wear in an engine due to 
frequent reversal of parts is overcome in different ways in different 
types of engines, perhaps the most perfect being the arrangement 
adopted in the Willans engine, where the working parts never 
reverse their stresses. 

Nor do the repairs of high-speed engines seem to increase with 
running, as is sometimes supposed. In fact, up to fifteen years’ 
running, which is the most that the writer has been able to obtain 
reliable figures on, compiled from the results of eight of the oldest 
stations in this country, the repairs are as small during the later 
years as they were during the first years. 

Then, again, the idea was prevalent some years ago that high- 
speed engines required a special staff of attendants, and hence 
were unsuitable for small isolated plants; this idea has, however, 
been proved false in practice, on the grounds that it is better to 
have an engine which can be overhauled and kept in running order 
by a driver who is not a mechanic, and who, in case of repairs 
being necessary, can replace the defective parts from stock with a 
minimum of time lost, than an engine which, in the event of repairs 
being necessary, has to be repaired locally and without facilities. 
If proof were necessary that this type of engine can be overhauled 
and kept in good running order by drivers who have had no previous 
experience, I might refer you to numerous cotton mills, perhaps 
the most conservative of all users, who have found that their 
drivers, previously accustomed to slow-speed engines, can master 
the necessary points in connection with high-speed engines within 
the first few months’ running. 

(To be continued.) 





First TURBINE STEAMER FOR IRISH CHANNEL.—The Princess 
Maud, the first turbine steamer to be built for the Irish cross- 
Channel service, was launched on the 20th inst. by William Denny 
and Brothers, Dumbarton. The new vessel, which is to the order 
of the Larne and Stranraer Steamship Joint Committee, is 300ft. 
in length, 40ft. breadth, and depth to promenade deck 24ft. 6in. 
She is fitted with accommodation amidships for first-class 
passengers, special state-rooms being provided on the promenade 
deck, as well as the deck saloon, for ladies, smoking-rooms for 
gentlemen, and with a number of special state-rooms on the main 
deck, in addition to the handsome dining saloon. Accommodation 
for third-class passengers of both sexes is provided aft on the lower 
deck and on the poop deck. The remaining spaces on the main 
and lower decks, together with the fore hold, are fitted up for the 
carriage of cattle and horses. Both the bridge and poop decks are 
covered by boat decks extending out to the ship’s side, thus pro- 
viding sheltered promenades for first and third-class passengers. 
A somewhat novel feature in the vessel is the special stowage 
arranged for yeast, a perishable cargo, of which considerable 
quantities are carried by this route. The ship is lighted through- 
out by electricity, the installation being carried out by the builders 
themselves. To facilitate handling in harbour she has rudders 
both aft and forward. The stern rudder, which is of the 
balanced type, is specially designed by the builders for their 
turbine steamers, and is controlled from the flying bridge by 
telemotor. The forward rudder is also controlled from the flying 
bridge. This vessel has an equipment of boats and other life- 
saving appliances fully up to Board of Trade standard, all the 
boats being fitted with rapidly-clearing chocks and patented 
disengaging gear. The propelling machinery consists of three sets 
of turbines by the Parsons Marine Steam Turbine Company, 
supplied with steam by boilers constructed by Messrs. Denny and 
Co., Dumbarton. Speaking at the luncheon following the launch, 
Mr. James Denny said that he did not think Mr. Parsons realised, 
and certainly they--Messrs. Denny-—did not realise the remark- 
able performances that turbine steamers would give in rough 
weather. Inthe English Channel, the Queen, as compared with 
the paddle steamers, had an average superiority per run in ordinary 
good weather of eight minutes, but in bad weather heradvantage ran 
as highasan average of twenty minutes. Under the circumstances 
he thought the owners of the Princess Maud were thoroughly 
justified in deciding to fit turbine engines. 

THE JUNIOR INSTITUTION OF ENGINEERS.—A large number of 
the members attended the visits on February 20th, when the 
Colonial Consignment and Distributing Company's Erozen Aus- 
tralasian Meat Store, Nelson’s Wharf and Hay’s Wharf 
and Dock, Tooley-street, were open to their inspection. 
At the former they were shown over by the chief engineer, 
Mr. (. 8. T. Molecey, and Mr. J. H. Holton; and at the 
latter by Mr. Arthur E, Williams, representing the makers 
of the refrigerating plant, Messrs. H. Pontifex and Sons. 
At Nelson’s Wharf cargoes of frozen beef and sheep are received 
in barges loaded from ships in the docks and in the river, and have 
to be raised to the sixth or ‘‘ Receiving and Distributing Floor” 
by hydraulic cranes and elevators, termed ‘‘ Sheep Syphons.” The 
latter are endless chains having arms upon them, across which the 
carcases are laid, and are driven by a three-cylinder ‘‘ Brother- 
hood ” hydraulic engine, and deliver the sheep on toa receiving 
table on the distributing floor. The apparatus is adjustable to the 
position of the barge at any state of the tide and whilst at work. 
From the table the sheep are sorted on to trucks, and conveyed by 
hydraulic jiggers with wire-rope suspended cages on to the various 
floor levels of the cold rooms, from which they are again raised 
by similar means when required for distribution, the trucks being 
lowered to the courtyard level van-loading platform by hydraulic 
direct-acting lifts. Thereare nineteen hydraulic elevating machines, 
made by Messrs. Waygood and Co., eight of which, together 
with a steam-driven sheep elevator on the jetty, are capable of 
dealing with barge cargoes. It is, therefore, a comparatively easy 
matter to receive 10,000 or 12,000 shee r day as an ordinary 
day’s work ; whilst as many as from 17, to 20,000 sheep in and 
out of stock have been handled in one day. Two systems of 
refrigeration are installed ; one, the De La Vergne direct-expan- 
sion of ammonia process, for which there are two machines, each 
of 80 horse-power, with 12in. by 24in. double-acting compressors, 
and compound condensing steam cylinders, with about twelve 
miles of 2in, expansion pipes in the cold rooms, made by Messrs, L, 
Sterne and Co., of Glasgow; the other system is a cold air com- 
pe and: expansion machine of about 300 horse-power, made 
»y Messrs. Haslam and Co., of Derby, with air-distributing ducts 
formed in the concrete foundation of the building, but which is 
seldom used, The ‘‘defrosting” plant is the invention of Sir 
Montagu Nelson, and consists of a series of rooms fitted with 
ammonia expansion pipes, and steam-heating pipes, &c., the pur- 
pose of which is to thaw out, or ‘‘defrost” beef and mutton to 
the extent of 4500 sheep and 2000 quarters of beef per week, 
giving a daily output for market deliveries. The following figures 
afford striking evidence of the magnitude to which this trade has 
developed during the twenty-four years it has been in existence. 
During the year 1903 no fewer than 5,063,013 carcases of frozen 
sheep and lambs, and 137,679 quarters and pieces of beef arrived 
here from New Zealand and Australia alone—without counting 
3,118,488 sheep and lambs, and 565,869 quarters of beef from the 
River Plate—a total of 8,181,501 frozen sheep and lambs, and 





703,548 quarters of beef in the year 
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THE IRON, COAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON, Ayp 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE engineering trades are fairly well engaged, and an accessio, 
of work has recently been experienced by makers of steel and nen 
forgings for marine purposes. Pipe founders are preparing tenders 
for considerable lengths of piping required in connection with 
water supply schemes. Rolling stock makers have much work 
still in hand, while further requirements are being expressed }) 
the South Indian Railway Company for the supply of 13 carria ; 
underframes with bogies, 50 underframes for wooden-covered 
goods wagons, six underframes for brake vans, 10 high-sided 
wagons with bogies, 30 bogies for carriages, and also for wheels 
and axles, disc and spoke, 204 pairs; laminated bearing springs 
carriage and wagon fittings, and iron fencing. Weighbridge 
ps ge are well engaged, and have lately taken some good 
orders for large weighbridges, including one for the Glasgow 
Corporation, and for a number of weighing machines for Australia 
and the leading home markets. There is rather more movement 
in mill rolls. Hectrical engineers are well engaged, and copper 
wire for electrical purposes is being freely produced, whilst yellow 
metal for India is also moving. In the badge, girder, and’ other 
constructive branches the men and machinery are well occupied, 

Business is somewhat irregular in the iron and steel trades, some 
departments being quiet and others being fairly well engaged 
The shipbuilding improvement has caused orders to come to hand 
for wrought iron naval oddwork and for other marine necessaries 
whilst engines and boilers are also being inquired for in the 
district. Stamping and trunk sheets are more active, and japanners 
are anticipating a pretty good season. Motor car makers are wel] 
engaged. Staffordshire cinder forge pig iron is quoted 4ts.; part. 
mine, 47s. to 48s. 6d.; all-mine ordinary, 60s. to 65s. In the 
manufactured iron trade sheets, singles, are quoted £6 7s. 6d, ty 
£6 12s, 6d. ; doubles, £6 10s, to £6 15s. ; and trebles, £7 2s, 6d, to 
£7. Marked bars are £8. 

Much interest is being taken by the marked bar firms, and 
indeed, by members of the iron trade generally, in the cireum. 
stance that under the will of the late Mr. Joseph Barrows, who 
died in August last, after a connection with the iron trade of over 
fifty years, during which time he amassed a large fortune, the 
Bloomfield Ironworks, Tipton, of Messrs. William Barrows and Sons 
is being offered for sale. This firm is one of the “list” houses, 
who decide from time to time the basis marked bar prices. Their 
B.B.H. brand—these initials being those of the names Bradley, 
Barrows, and Hall, the earliest members of the firm—has had‘ 
great reputation for a very long period, particularly for high-class 
engineering purposes, The works were erected as far back as 
about 1826. The founder of the business was Mr. Joseph Hall, 
of Tipton, who purchased the land on which, two years 
later they were built, from Mr. E. Aston, also of Tipton, 
On the death, in 1862, of Mr. Joseph Hall, the inventor of the 
famous ‘‘ pig-boiling ” process, his family’s connection with the 
control of the works ceased. But about three years later his son, 
of the same Christian name, who had taken a very active share in the 
management of the works from the time of their erection, instituted 
an action in the High Court, which resulted in Mr. Hall’s family re- 
ceiving a substantial sum in satisfaction of their claim respecting 
the renowned ‘ B.B.H.” brand. At one time as many as 100 
puddling furnaces were owned by this firm, and then their pro- 
duction of finished iron amounted to 1000 tons per week. They 
are one of the most celebrated ironworks in the kingdom, and the 
age is being expressed that arrangements may be made for them 
to be kept on. 

Unmarked bars are quoted £6 6s, to £6 5s.; hoops, £6 17s. td. 
to £7 2s. 6d.; and gas tube strips, £6 2s, 6d. to £6 5s. There is 
a fair call for nail rod and rivet iron at £6 12s. 6d. to £6 Lis. 
The number of puddling and ball furnaces standing and in 
operation at the works of the thirty-six firms in South Staffordshire 
and Shropshire constituting the Midland Iron and Steel Wages 
Board at the present time are as follows :—Puddling furnaces in 
operation, 533 ; ditto standing, 75 ; ball furnaces in operation, 38 ; 
ditto standing, 4. In addition to these there are at the works of 
Messrs. R. Heath and Sons, Limited, North Staffordshire : 
Puddling furnaces in operation, 118; ditto standing, 17; ball 
furnaces in operation, 6. Wages at the present time in Stafford- 
shire are still being regulated in accordance with the resolution 
passed on July 31st, 1902, by the Midland Iron and Steel Wages 
Board :—-‘‘ That if the next ascertainment by the accountants does 
not give 6d. per ton above thé North of England rate for puddling 
the difference shall be made up.” Among various cases settled by 
the board—which is about to hold its annual meeting—-during the 
year has been an application from the Minerva Ironworks, Wolver- 
hampton, made jointly by employers and operatives, requesting 
the committee to decide whether piles made in a particular manner 
should be considered as steel, and carry the usual ls, 6d, extra. 
The committee recommended that another puddled bar should be 
introduced into the pile and a steel scrap bar taken out, and so 
bring the pile within three-fifths of steel. The employers under- 
took to improve the pile if they continued to roll this class of 
sheet, which were sold as iron sheets, and if they could not agree 
with the operatives they would again bring the case before the 
committee. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Muunchester.—In some sections of the engineering trade there is, 
perhaps, a rather more hopeful tone, but it can scarcely be said 
there is any real improvement generally. Here and there machine 
toolmakers are getting better off for work, firms who were only 
indifferently engaged a short time back having secured orders to 
keep them in full swing, and in exceptional cases shops are run- 
ning night shifts. In most other departments, however, slackness 
represents the prevailing situation, with new work coming forward 
only in small quantities, and mostly cut for at very low figures. 
Any improvement inthe boilermaking trade from the recent general 
depression still makes but slow progress; locomotive builders 
report a continued absence of new work giving out; structural 
engineers have nothing of any weight in hand ; and crane builders 
report very few inquiries coming forward. : 

he tendency towards some hardening reported last week ix 
bringing forward inquiries, and this gives an appearance of anima- 
tion to the market. Buyers, however, show little or no disposition 
to follow any appreciable advance upon late rates, and there is still 
underquoting by merchants. Pig iron makers appear to have come 
to the conclusion that the market has touched the bottom, and that 
better prices ought to be realisable. The Lincolnshire makers, at 
their meeting on Friday, advanced their list basis for No. 4 foundry 
and No. 4 forge 6d. per ton, but did not alter the official quotations 
either for No. 3 foundry or the higher numbers, The advance in 
Lincolnshire forge has been followed a a similar upward move on 
the part of Lancashire makers. Derbyshire makers are perhaps 
rather firmer, but there is no quotable advance upon late rates. 
Middlesbrough remains just about steady at the recent slightly 
improved prices. For Scotch iron, makers have been stiffening 
their quotations in some cases about 6d. per ton, but merchants 
are scarcely following, and it is pel where business is being 
put through at very much above recent rates. Makers of hematites 
are firm at the slight advance reported a week or so back, but 
they are not booking much new business, Finished iron is not 
more than maintaining late rates, outside brands in some cases 
being quoted below the official basis. In one or two sections of 
finished steel there is a continued stiffening, chiefly, however, 10 
common plates, bars, and some descriptions of sectional steel. 

At the Manchester Iron ’Change meeting on Tuesday not more 
than a slow business was reported generally. For pig iron there 
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were comparatively few inquiries of any weight, and buyers were 
not disposed to place out orders at an. ry ow advance upon 
late low quotations, For No, 3 founc ry neashire pig iron the 
average prices where actual business is By through remain about 
Js, 6d. to 52s., Derbyshire 51s, 9d. and 52s. to 53s., and Lincoln- 
yo 47s, 6d. as the minimum quoted by makers, with outside 
‘ellers about 47s, 3d, delive Manchester district. Forge 
qualities, with the advance put on at the meeting of Lincolnshire 
makers on Friday, are now quoted delivered Warrington 47s. 2d. 
for both Lancashire and Lincolnshire, with Derbyshire forge 
ted about 47s, 8d. net. 

«uo . . . ° 

Middlesbrough brands remain practically without quotable 
change from last week, No, 3 foundry delivered by rail Manchester 
averaging 51s. 1d. to 51s. 7d. net. For Scotch iron quotations are 
«lightly advanced, and buyers conld not place outorders at the prices 
which would have been accepted last week. Delivered Manchester 
docks Eglinton is quoted from 53s, 3d. to 53s. 6d., Gengarnock 
53s, 9d. and 54s., and Gartsherrie about 56s. For actual business 
sellers would probably shade somewhat below these figures, but 
there is not much doing to really test the prices that would really 
be accepted. Of American iron further arrivals are expected 
during the ensuing week, but for the present there is very little 
lying at the Manchester docks, and 49s, may be taken as about the 
minimum figure for No, 3 foundry qualities. 

Makers of hematites, although there are very few new orders 
iust now coming forward, are holding with firmness to the recent 
slightly-ad vanced rates, and, delivered Manchester, No, 3 foundry 
js quoted according to brand from about 61s. up to 63s, net, 
delivered Manchester. 

At the usual fortnightly meeting of the Associated Lancashire Bar 
Makers, held in Manchester on Tuesday, only very unsatisfactory 
reports were again presented with regard to the finished iron 
trade, the principal Lancashire forges not running more than about 
four days per week, although smaller works were said to be in a 
position to put in about full time. With regard to prices, the 
‘Association basis is being firmly held to at £6 5s, stations, and 
£6 6s, 3d. delivered into warehouse, and although there is under- 
selling with bars offering by outside makers, which are reported to 
have been sold at £6 3s, 6d. to merchants, and quoted to consumers 
at £6 4s., in no case are Association bars to be bought, either from 
wakers or through merchants, at under £6 5s. The quotations of 
the Associated Yorkshire makers remain £6 5s., and North Staf- 
fordshire bars £6 5s, to £6 7s, 6d. delivered in this district ; there 
are, however, bars from some outside districts which are reported 
to be offering at as low as £6 2s, 6d. to £6 3s. 6d. delivered here. 
The Associated Lancashire hoop makers also held their meeting on 
Tuesday. A fair average amount of trade was reported as passing 
through, not only for inland requirements, but also for shipment to 
the Colonies and the Kast, and no alteration was made in the official 
jist basis rates, which remain £7 2s. 6d. random to £7 7s. 6d. 
special cut lengths delivered Manchester, and 2s. 6d. less for ship- 
ment, 

In the steel trade the tendency towards a stronger tone in some 
sections reported last week is being maintained. German billets 
have further stiffened in price, and are not now quoted under 
£4 4s, for din. and upwards and £4 5s, for 2in, and upwards, whilst 
American billets seem just now to be practically out of the market. 
For English billets quotations are not under £4 10s, to £4 12s. 6d., 
delivered in this district, Angles remain weak, and could still be 
bought at about £5 15s. to £5 17s. 6d., but in other sections of 
steel there is a stiffening in quotations, and English-made girders 
are being quoted £5 12s, 6d. to £5 15s., with Belgian girders about 
£5 to £5 2s, 6d., delivered. Bars also have hardened upon recent 
low quotations, and it is exceptional where they could be bought 
under £6 5s, to £6 7s. 6d. Common plates are firm at an advance 
of 5s, per ton upon recent minimum rates, and are quoted £6 2s. 6d. 
to £6 5s. Boiler plates remain very firm at £6 12s, 6d. for Lanca- 
shire boiler specifications, and there would seem to be anticipations 
that there may possibly be some advance upon this figure. 

Messrs. Armstrong, Whitworth and Co, are exceedingly busy at 
their armour-plate works, Manchester, with orders for the British 
(Government and for Japan. These include the armour plates for 
afirst-class battleship that is being built for the English Govern- 
ment of 14,000 tons displacement ; also for the first-class cruiser 
Achilles, together with gun shields for quick-firing 9in. guns to be 
supplied to various battleships in course of construction for the 
British Navy. For the Japanese Government a battleship of 
16,000 tons displacement is to be built at the Elswick Works of 
Messrs, Armstrong, Whitworth and Co., and the armour plates, 
which will amount to upwards of 4000 tons, are being manu- 
factured at the Openshaw Works, Manchester. The plates, both 
forthe British and Japanese Governments, are being manufac- 
tured by Messrs. Armstrong, Whitworth and Co.’s process, and will 
be of a similar character to those that have recently undergone 
such exceptionally satisfactory tests in the Government trials at 
Whale Island. It is satisfactory to note that this comparatively 
new industry for the Manchester district which has been esta- 
blished by the above firm, is making such satisfactory progress, 
and is now giving employment to a very large number of hands. 

I understand that the British Westinghouse Electric and Manu- 

facturing Company has sent in a formal application for admission 
as member of the Manchester Association of the Federated 
Engineering Trades Employers, and that the application will 
shortly come before a meeting of the executive committee 
for consideration. The methods introduced by the British 
Westinghouse Company at its ‘Trafford Park Works have 
frequently been a matter of complaint amongst engineering 
firms in the district, and its admission into the engineering 
federation will bring it into line with the general practice 
ofthetrade. The British Westinghouse Company, which for some 
time past has also had considerable friction with the local branch 
of the Amalgamated Society of Engineers, particularly with regard 
toits system of payment for overtime and the working hours of 
the night shift. In connection with these matters there have been 
prolonged negotiations between the company and the local trades 
unions, and I aminformed that the company has decided to fall 
into line with other employers in the district. In addition to 
agreeing to abide by the working terms mutually arranged by the 
Federation and the representatives of the trades unions, the British 
Westinghouse Company has also consented to the insertion of the 
fair wages clause in its municipal contracts. 
_ Last week I referred to the trouble which had been experienced 
inthe majority of the engineering shops throughout this district 
in consequence of the apprentices absenting themselves on Shrove 
Tuesday, in defiance of definite instructions that they were to 
remain in the shops. I may add that the engineering employers 
are determined to put a stop to this practice of making Shrove 
Tuesday into a holiday. In some instances the apprentices have 
been suspended in consequence for an indefinite period, and if, 
hext year, there is a recurrence of this disobedience to definite 
instructions still more drastic proceedings are to be adopted. 

The coal trade shows no improvement upon the very unsatisfac- 
tory position generally prevailing throughout this district reported 
last week, The better qualities of round coal suitable for house- 
fire purposes have perhaps been meeting with a somewhat readier 
sale, and house-fire collieries have been able to put in rather more 
time. This, however, is due chiefly to varying weather conditions, 
and scarcely represents any real revival of trade. It is still very 
exceptional where collieries are on full time, four to four and a-half 
days being the general average, and even with the restricted out- 
put, supplies of all descriptions of fuel continue plentiful on the 
market. Requirements for ironmaking and general manufacturing 
purposes remain of much the same indifferent character reported 
recently, and both common round coals for furnace and forge pur- 
poses and engine classes of fuel have become, if anything, more 
difficult to move, and are hanging at most of the collieries, 

With iron and engineering works generally but very moderately 
off for orders, and in many instances running short time, the lower 
qualities of round coal still meet with but a restricted demand for 
onmaking, steam, and forge purposes, The competition from 








outside districts and surplus production which collieries, in 
some instances, are compelled to push for sale give an irregular 
tone to prices, and this holds in check the settlement of contracts 
for forward delivery. Large users are generally content to buy 
from hand to mouth, and are frequently able to pick up special 
parcels at low prices where they can take away anything like 
quantities promptly, Current rates remain without really quot- 
able change, but on special sales there is cutting below these. At 
the pit mouth ordinary descriptions of steam and forge coals are 
quoted 8s. to 8s. 6d., but a tritle below these figures is occasionally 
taken for special clearance lots. The better descriptions of engine 
fuel are still quoted about 8s, 9d. per ton at the pit. 

With regard to engine classes of fuel, Lancashire collieries 
generally report that they have not much difficulty in disposing of 
their present restricted output in the better qualities of slack, and 
these are for the most part fairly well maintaining late rates. 
Inferior qualities of slack are becoming, however, more of a drug 
on the market, and to effect sales of these prices in competition 
with outside districts have to be cut extremely low. At the pit 
mouth the better qualities of slack range from 6s. to 6s. 6d., with 
medium sorts 5s, to 5s. 6d., and common slack about 4s. to 4s. 6d. 
per ton. 

In the shipping trade only a limited sort of business is passing 
through, with low prices ruling at the ports, ordinary steam coals 
being readily obtainable at 9s. to 9s, 3d., with better qualities 
quoted about 9s. 6d. delivered at the Mersey ports or the Man- 
chester docks. 

For the better qualities of Lancashire foundry cokes a fairly 
good demand is still reported, and prices are maintained at late 
rates. Furnace qualities, however, are not meeting with so ready 
a sale, and prices tend to ease down slightly, 12s. to 13s. being 
now average figures for ordinary qualities at the ovens, whilst in 
the Yorkshire districts contracts for furnace cokes are being 
renewed at about 9s, 6d. per ton. 

Barrow.—That there is a better tone in the hematite pig iron 
trade this week is shown in the announcement that 5 additivnal 
furnaces have been put in blast. Last week only 17 furnaces were 
at work, This week there are 22, being still less than in the corre- 
sponding week of last year. The demand is gradually assuming 
larger dimensions, but it is still far below what it was five months 
ago. It cannot, however, be expected that after so serious a slump 
in the market as that which occurred in the late autumn of last 
year business will hurriedly assume activity. It is necessary to do 
this by degrees, but the best inducement in the meantime is 
undoubtedly the low range of values which is ruling the market. 
Warrant iron has increased from 53s, 3d. to 53s. 6d. net cash 
sellers, buyers 6d. less, Very little business has taken place in 
warrants, but a good deal of makers’ iron has changed hands, and, 
as a consequence, makers’ stocks have been further depleted to the 
extent of about 5000 tons, leaving some 35,000 tons still in stock. 
Makers still quote 54s. nominally for mixed Bessemer numbers net 
f.o.b., but there are no transactions at this price. Warrant stocks 
remain steady at about 22,500 tons. 

Some little improvement is noticeable in the iron ore trade, con- 
sequent on the restarting of blast furnaces, and a still better 
demand is expected in the early future. Very little attention is 
devoted to Spanish iron ore at present, as it cannot be delivered 
here as cheaply as native sorts can be bought. The current 
prices are 9s, for good ordinary, and 15s. for best qualities net 
at mines. 

The steel trade is more busily employed, and there are indica- 
tions of a much more active demand for mild steel. The mills are 
only employed on day shifts, but it is hoped soon to put them on 
double shifts. £5 12s, 6d. is the current price of ship plates. 
Steel rails :re in fair inquiry, and makers are well placed at the 
moment for orders, but prices keep low at about £4 15s. per ton, 
and it is impossible to get higher prices in view of the very keen 
competition from continental sources. 

No news is to hand from shipbuilders or engineers, who, how- 
ever, are very busy and likely to be still more so, 

Shipping is very depressed. Exports from West Coast ports 
ast week represented 5811 tons of pig iron and 6974 tons of steel, 
totalling at 12,785 tons, compared with 20,444 tons in the corre- 
sponding week of last year, a decrease of 7659 tons. The total 
shipments this year to date have reached 75,858 tons, in contrast 
with 123,153 tons in the corresponding period of last year, a 
decrease of 47,295 tons. 

Coal is quiet, but the demand for coke is improving. 

The death is announced this week of Mr. Richard Mason, formerly 
locomotive superintendent of the Furness Railway, at the ripe age 
of eighty-four years. Mr. Mason came to Barrow at the first 
inception of the Furness Railway in the early fifties and remained 
at his post till a few years ago, when he retired. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE coal trade in South Yorkshire continues quite up to the 
average for this season of the year. Of course, steam coal is lan- 
guid, as it always is in February, with but little going abroad. On 
this account very light consignments are being sent away to Hull 
for shipment, and the other Humber ports are also receiving a 
reduced tonnage. There is rather more doing with Grimsby, to 
meet the requirements of the steam fishing trawlers. The West 
Yorkshire pits are being similarly affected in their trade with 
Goole. Negotiations are still going on, with a view to fixing the 
contract price for steam coal for shipping. Several of the minor 
contracts, as already stated, have been made at 8s. 9d. per ton, but 
buyers of heavier quantities are standing out for 8s. 6d. per ton. 
In gas coal there is a very good business doing at from 6d. to 9d. 
per ton under last year’s rates. 

House coal keeps in exceptionally active demand on metropolitan 
and Eastern Counties account, as well as for local sales. The 
demand for best Silkstones has been rather better of late, and 
prices are maintained at 13s. 6d. per ton, secondary samples 
making about Is. to ls. 6d. per ton less. The general demand, 
however, continues to be for Barnsley house, which ranges in the 
better qualities from 11s, 6d. to 12s, 6d. per ton ; secondary grades, 
from 10s. to 10s, 3d. per ton in owners’ wagons at pits. 

In small coal there is less animation, owing to the decreased 
requirements in the Lancashire mills, the troubled state of the 
cotton trade depressing business in the lower grades of steam-pro- 
ducing fuel. The coke trade is also depressed, and although a 
number of ovens have recently been put out, the make is still more 
than equal to the demand. 

The iron market is about as unsatisfactory as it could be. For 
what business there is sellers keenly compete against each other, 
with the result that prices continue to fall. West Coast hematites 
are now at 63s, to 64s. per ton, less 24 per cent.; East Coast hema- 
tites at 58s. to 59s.; Lincolnshire forge iron, 44s.; Lincolnshire 
foundry, 45s. 6d.; Derbyshire forge iron, 43s. 6d. to 44s, 6d.; 
Derbyshire foundry, 48s. These figures show a lowering of values 
all round, with the exception of East Coast hematites, which have 
advanced about 2s, on the week, consequent on the improvement 
in shipbuilding on the North-east Coast. Other quotations are: 
Bar iron, £6 5s.; Bessemer billets, £6 5s. to £6 10s.; Siemens’ 
billets, £7 to £7 5s, 

Business continues pretty much as last reported in the heavy 
trades at the East End. The war inthe Far Kast has as yet had no 
appreciable effect on Sheffield military material departments. No 
doubt at a later stage there may be some requirements by way of 
precautionary measures on the part of the British Government and 
neutral Powers. The principal business at present is in electrical 
machinery and tramway material. The steel trade does not 
appear to get any brisker, but the demand for special steels is 
well maintained. 

Edge tool manufacturers are but indifferently employed, the 
disappointment caused by the dearth of work from South Africa 
being keenly felt; in fact, the reports from the South African 








markets get worse and worse, and were it not that the colonial 
demand elsewhere is good, the condition of affairs would be much 
worse. File manufacturers, on the other hand, are not so badly 
off for work, the tendency here being for file-cutting machines to 
be more largely used than ever. 

One side issue of the war is curious enough to call for notice. 
Pearl shells are largely cut for use in the cutlery and plating 
trades, as well as for export to France, Germany, and the United 
States. Western Australia is the source of origin of these shells, 
and the divers for the most part are Japanese. It is anticipated 
that these men will be recalled to serve in the army, and as their 
departure will cut off the means of getting adequate supplies, our 
pearl cutters are anticipating a scarcity, and consequent rise in 
prices. 

General Sir Henry Brackenbury, G.C.B., K.C.S.L, Colonel- 
Commandant Royal Artillery, and until very recently Director- 
General of Ordnance at the War-office, has been elected a director 
of Hadfield’s Steel Foundry Company, Limited, Sheffield. The 
ge ai was made at the board meeting on the 24th inst. Sir 

enry, after serving with distinction in various campaigns from 
1857-1858, and in other departments of the State, was Director 
of Military Intelligence from 1886 to 1891, and Military Member 
of the Council of the Viceroy of India from 1891 to 1896, He was 
then appointed president of the Ordnance Committee, and in the 
beginning of 1899 took up the position of Director-General of 
Ordnance, from which he has just retired. The General is a 
member of the Privy Council. 

The directors of Messrs. William Jessop and Sons, Limited, 
Brightside Works, in their annual report, to be submitted to the 
shareholders at the ordinary meeting on March 7th, state that the 
equipment of the American works has been completed, and the 
whole plant is now working satisfactorily. They also announce that 
they have availed themselves of an opportunity which was pre- 
sented, owing to the death of the senior partner of J. J. Savile 
and Co., steel and file manufacturers, of Triumph Works, Shef- 
field, and of Libau, in Russia, of acquiring an interest in that busi- 
ness, and it is anticipated that the connection will prove advan- 
tageous to both concerns. 

The ninth meeting of the Univerity College Students’ Engineer- 
ing and Metallurgical Society, Sheffield, was held on the 19th 
inst. at the Technical Department, when Mr. J. H. G. Monypenny 
read a paper on ‘‘ The Elimination of Impurities in Bessemer and 
Open-hearth Furnaces.” 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE condition and prospects of trade have not altered for the 
worse, but business in pig iron has been quieter this week, and 
prices have moved downwards. It was the operations of specula- 
tors in warrants which brought about this change ; they have been 
selling out to secure profits, and the “‘bears” have taken advan- 
tage of that, with the result that the price of Cleveland warrants 
has dropped to a lower figure than has been known since the 27th 
ult., and on Wednesday was 94d. below the best price of the year, 
buyers offering no more than 42s. 24d. cash. Such a lull in the 
demand for pig iron as has been noted this week was not unex- 
pected, after the active buying that has been reported for the last 
few weeks, and the drop in prices is confined almost altogether to 
warrants. Makers have booked so many orders recently that they 
can afford to wait for further contracts, and they are not following 
warrants down in price, though some of the second hands are 
taking less, but only for small quantities for early delivery. Makers 
maintain their position, too, because they are nearly through what 
is invariably the worst part of the year, and will shortly enter upen 
the spring season, which is almost the busiest. Thus, though 
warrant prices have been falling, the tone of the iron market is 
encouraging. 

Until this week the February shipments of pig iron were bad, 
but during the last few days some improvement has been shown, 
and they do not fall much short of the average, though no pig iron 
is being sent from this district to America and Japan. Buta note- 
worthy feature is the large quantity of pig iron that is being 
forwarded from Cleveland to Italy ; on Tuesday last no less than 
8675 tons were despatched, of which 7750 tons went to Civita 
Vecchia. On Wednesday 2600 tons were sent to Genoa. The 
deliveries oversea are now above the average for this time of the 
year, but they are not so brisk to Scotland as they have been for 
several months. Altogether up to Wednesday night the shipments 
of pig iron from Cleveland reached 63,241 tons, as compared with 
61,218 tons last month, and 69,380 tons in February, 1903, to 24th, 
The local requirements are large, for business among the iron- 
founders is very brisk, as it has been all the winter, and their active 
demands have prevented makers accumulating stocks, as they 
mostly do in the winter quarter. 

The prices of Cleveland pig iron are generally well maintained, 
and the tendency is not likely to be weak for long. Makers are in 
no hurry to sell, and having a good number of orders on their 
books they are not following closely the fluctuations in the prices 
of warrants. They have kept No. 3 at 42s, 9d. per ton for early 
f.o.b. delivery, but second hands have done business at 42s. 73d., 
and even 42s. 6d. No. 1 is at 43s. 9d.; No. 4 foundry at 42s. 6d.; 
No. 4 forge at 42s. 3d, mottled at 41s. 9d., and white at 41s. 6d. 
Thus the lower qualities continue at relatively better prices than 
foundry numbers, this being due to the small quantity that is 
being made ; it hardly satisfies the small tonnage that is being 
consumed. 

There continues to be a marked improvement in the East Coast 
hematite pig iron trade. The makers had a very poor experience 
all last year, and have had to wait long fora revival, but it has 
apparently come at last, and prospects are very fair. In this dis- 
trict it is the increase of business in shipbuilding that has brought 
about the activity in the demand for hematite iron, and on the 
West Coast the better demand for rails has improved matters, so 
that the competition among the producers of hematite iron is less 
keen than it has been for a long time. Not less than 51s. per ton 
will be taken for mixed numbers of East Coast hematite pig iron, 
but some brands have been realising 51s. 6d., and No. 4 has not 
been under 50s. this week. Rubio ore is stiffer in price, owing to 
the upward tendency in rates of freight, which tendency makes 
ore merchants indisposed to sell for forward delivery. The rate 
from Bilbao to the Tees is 4s. 44d. per ton, and it is not likely to 
be less now that the opening of the Baltic season is so near. Con- 
sumers of Rubio ore have now to pay at least 15s. 3d. per ton ¢.i.f. 
Tees, and there seems to be no reason why it should be less with 
demand improving and freights rising. 

More favourable accounts are given by manufacturers of finished 
iron and steel, particularly those producing plates and angles. 
Further advances in prices are expected, but at present steel ship 
plates can be got at £5 12s. 6d., iron ship plates at £6 7s. 6d., and 
steel ship angles at £5 2s. 6d. per ton, all less 25 per cent. f.o.t. 
On account of the revival in shipbuilding the directors of the South 
Durham Steel and Tron Company have decided to put their Moor 
Works, at Stockton, in order, so that they may be restarted at 
short notice. The plate mills at these works have been idle since 
October, 1902, and prior to that 2000 men were employed there. 
Other idle plate mills will be re-started if the shipbuilding industry 
continues to improve at the rate that has been reported during 
January and February. The selling prices of plates are better 
than those ruling when the works stopped which are now idle, and 
there is a better chance of realising a profit, for pig iron and fuel 
are cheaper. The steel strip, hoop, and nail works in Commercial- 
street, Middlesbrough, which were carried on by Messrs. J. F, 
Pease and Co., but have been idle for over a year, have been 
acquired by a new concern, the Middlesbrough Steel Strip and 

Hoop Company, Limited, which expects to re-start the establish- 
ment next month, and intends to enlarge the works. 

The steel rail trade is more active, and works are kept in full 
operation. For heavy steel rails the general quotation is £4 10s, 
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per ton net at works. Messrs. Bolckow, Vaughan and Co., 
Middlesbrough, have secured the contract for the 7. of the steel 
tramway rails, tish-plates, &c., required for the Cardiff Corporation 
tramways. The Anderston Foundry Company, Port Clarence, 
Middlesbrough, has obtained an order for cast iron yokes and 
road boxes, &c., required in connection with the reconstruction of 
the London County Council’s electric cable tramways from 
Kennington to Streatham, and also for their nev lines near 
Tooting. 

The engineering industry is improving, and prospects are more 
favourable, the revival of the shipbuilding business having had a 
good influence. The shareholders of Messrs. Robert Stephenson 
and Co., Limited, have subscribed nearly the whole of the £100,000 
additional capital that the directors called for, and they have now 
proceeded to allotment. The capital is needed for developments 
of the new Spriugtield Works at Darlington, which are in full 
operation, and also to cover the extra cost of the new graving 
dock at Hebburn-on-Tyne, this having been a more expensive 
undertaking than the directors anticipated, as unexpected difti- 
culties were encountered in connection with the foundations. A 
more hopeful view of the prospects of the company is now taken, 
and the market value of the shares has risen during the week. 
The business of Messrs. B. and J. H. Riley, trading as Riley 
Brothers, at Stockton-on-Tees, has been converted into a limited 
liability concern, under the style of Riley Brothers (Boilermakers) 
Limited, the capital being £50,000 in £1 shares. The company 
will manufacture boilers, tanks, girders, and other engineering 
and mechanical plant, machinery, and appliances. 

The coal trade continues very quiet, and this is more noticeable 
in the steam coal branch than any other, though at this season of 
the yearit should be improving. Shippers are backward about 
buying for spring delivery, owing to the declining prices. The 
demand is a long way from affording regular work for the 
collieries, and the situation generally is anything but satisfactory, 
except in the gas coal branch, where the demand is fairly active, 
largely on export account. Best gas coals are at 8s. 6d. per ton 
f.o.b., and seconds at 7s. 9d. As for steam coals, best can be 
easily got at 9s. per ton f.o.b., seconds at 8s., and smalls at 3s. 6d. 
Swedish and Norwegian gas companies have bought rather freely 
of late, and tenders are asked for further quantities on the same 
account. The coke trade is stronger than it has hitherto been 
this month, owing to the improvement in the iron trade, and best 


foundry coke is realising 14s. 6d. per ton f.o.b., while medium is | 


at 13s. 3d. per ton delivered at the furnaces on Teesside. Mr. 
William Ramsay, who has been for over thirty-three years 
menager of Messrs. Bell Brothers, Fursdale Colliery, has retired 
from that position, and the officials and workmen have presented 
him with an illuminated address, gold watch, &c. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE is a distinctly more cheerful feeling in the pig iron trade. 
Makers of finished iron and steel have been purchasing raw material 
much more freely than of Jate, and the inference naturally is that 
they anticipate an improvement in business. 

The possibility of extending the scope of the Glasgow pig iron 
markets has been under discussion again in view of the proba- 
bility of an extended business. A scarcity of warrants in circula- 
tion and thesmallness of stocks have much curtailed the possibilities 
of speculative business. No doubt makers would be glad to dispose 
of the output of theirfurnaces directtoconsumers, but in many cases 
this is impracticable. The time has not yet come when the inter- 
vention of the merchant can be dispensed with. At the same time, 
the sphere within which the merchant can overate is felt to be 
uncomfortably narrow. Scotch and Cumberland warrants have 
been practically out of the market for some time, and the business 
has been confined to Cleveland warrants. A proposal has been 
made to use Cleveland as the medium of sale or purchase, but that 
the sellers should be at liberty to deliver any other kind of iron, 
the difference in value being allowed for at the time of delivery. 
This suggestion is being considered, but it is doubtful if it can be 
brought into practical operation. 

There has in the last few days been a limited business in warrants. 
Cleveland iron has sold at 42s. 7d. to 42s. 6d. cash, and 
42s. 10d. to 42s. 74d. one month. Scotch warrants are quoted 
nominally 50s. 10}d. and Cumberland hematite 53s. 3d. per ton. 

In the course of the past week there has been a fair business in 
Scotch hematite pigs, which have advanced Is. per ton, merchants 
now quoting 56s. 6d. for delivery atthe West of Scotland steel works. 
It is expected that the demand for hematite will gradually expand 
owing to an expected improvement in the steel trade. 

A number of the special brands of makers’ iron have since last 
report been raised 6d. to ls, per ton. 

The furnaces in blast in Scotland number 85 compared with 86 
at this time last year, and of the total 40 are making hematite, 39 
ordinary, and 6 basic iron. 

The shipments of pig iron from Scottish ports in the past week 
were 6658 tons, compared with 7937 in the corresponding week of 
last year. 

A considerable increase has taken place in the imports of pig 
iron from the North-East Coast of England. The past week’s 
arrivals of Cleveland iron at Grangemouth amounted to 10,975 
tons, being 3357 tons more than in the same week of last year. 
There is still a decrease in these imports since the beginning of 
the year of 5517 tons, but two or three weeks’ shipments like the 
last would turn the decrease into an increase. 

Inquiries regarding the condition of the foundry trades are not 
altogether satisfactory. No doubt a few new orders are intimated 
here and there, but the productive power of the works was so 

. much extended in recent years that it requires a large amount of 
work to keep them going. 

The finished iron branch has shown a little more animation in 
the last few days, and as the makers have been purchasing raw 
iron more freely than usual, it is conjectured that they either have 
closed or are anticipating additional orders. 

Some improvement is in progress in the steel trade, fair orders 
being reported both on home and export account. No doubt the 
completion of the combination to maintain prices has helped to 
bring out additional work, it being now impossible to play off cne 
firm against another with the object of beating down prices. It is 
reported that the agreement entered into for maintaining prices 
provides for the imposition of £1 per ton asa fine on every sale of 
ship and boiler plates, angles, and bars, under the list quotation, 
other heavy penalties being also fixed to maintain the position and 
influence of the combination. 

The contracts that are reported in the last few days embrace steel 
sheets for Japan and Canada, and also pipe for the Dominion, 
— fair shipbuilding orders having also been received on the 
Clyde 


yde. 
The coal shipping trade has been more active, and the aggregate 
clearances from the Scottish ports show an increase over the pre- 


ceding week of 22,950 tons. In the home branch of the trade 
there has been more activity, increasing sales being made for 
household use and for manufacturing purposes. Main coal is quoted 
f.o.b. at Glasgow, 7s. 6d. to 8s.; ell, 8s. 6d. to 9s.; steam, 8s. 9d. 
to 9s.; and splint, 9s. per ton. Household coal are delivered in 
Glasgow from 16s, 6d. to 20s, per 24 ewt., according to distance 
and quality. . : 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE present month will be long remembered for its stormy 
character, and the injury inflicted upon the coal trade. In a run 
last week over a great part of the district I was struck by the 
great accumulation of laden coal wagons, On the Rhymney line 








at Llanishan, on the Taff, and the Barry, the leading collieries 
were strongly represented, and Swansea appears to have suffered 
more than any other port, the quantity of coal shipped being 
lower than has been known for along time. The total export of 
coal was only 23,000 tons, and of fuel under 7000 tons, and this 
chiefly due to the storms. Imports were also low at this _— 
The other ports suffered very similarly, and the result has been 
some irregular working at collieries, and a little weakness in steam 
coal prices. But this is only regarded as temporary, and this week 
business promises to be better, delayed tonnage coming in more 
freely. Good shipments making for Port Said and India with 
coke. Patent fuel moderately brisk ; large cargo to West Indies 
and Dakar, 

On ’Change, Cardiff, a prominent topic is the war news, and pos- 
sible complications. The fact that one of Messrs. Cory’s boats 
from Cardiff to Vladivostock, coal-laden, has been detained by the 
Russians has been commented upon. It was chartered by Messrs, 
Blyth and originally entered for China. 

Exchange quotations get very mixed as they circulate through 
the Press. I note this week that best steam at Cardiff is given in 
one quarter as 17s. 6d. to 17s. 9d.; in another at 14s.; and again 
at lds. 6d. to 14s. 9d. The last-named is right, the closing quota- 
tion this week, Though buyers are hanging off, coalowners are 
fairly resolute in keeping up prices, and a rebate of 3d, is the 
most that is allowed. Small coal may be excepted, for here the 
glut is becoming marked, and this week it has been difficult to get 
7s. for best, while fairly good coal is on offer at all prices, from 
4s. 9d. to 6s. 6d. 

In the Llanelly district there is a hope generally expressed that 
the syndicate movement will be brought to a head, Owners of 
large collieries in a good going condition are indifferent, but this 
does not apply to owners who are possessed of good imineral pro- 
perty only requiring more capital for successful development. 

At a meeting of the Forest of Dean proprietors this week, Mr. 
Deputy Gaveller in the chair, it was stated that the output of coal 
last year was 850,000 tons, or 140,000 tons less than the year 
before. The chairman said that other coal fields showed a 
decrease, and suggested that the Crown should work the mineral 
property of the district. 

In the Swansea district at Gowerton important colliery projec- 
tions are going on which will give employment to a large number 
of men. The Miskin colliery dispute is unsettled. Hopes were 
held out at a meeting in the Mountain Ash district this week that 
a settlement was likely. The difficulty at Hirwain remains. Mr. 


| Stanton has now publicly stated that he will not interfere in a:y 


settlement if such should be the wish of the executive of the 
society. The Hirwain tradesmen offer to pay compensation to 
the owner of the colliery for any loss sustained by the men leaving 
without notice. 

There is more animation in the iron and steel trade, and the 
improvement shown in the steel sheet branches, caused by a better 
demand in shipbuilding, promises to tell favourably in this district. 
In steel rails orders are being worked off for home railways and 
Colonies. Last week the big mill at Dowlais was busy on rails and 
fish-plates for the Great Western Railway and the Indian State 
Railway, and Cyfarthfa has done better of late with tin-plate bars. 
Pig iron cargoes have been decidedly on the increase, Grimsby 
sending this week 1000 tons to Swansea, Harrington 380 tons, Ayr 
575 tons, Middlesbrough 300 tons, and Whitehaven 650 tons to 
Newport, to which port also came in 1226 tons tin bars from 
Antwerp, with a second cargo of billets. 

The embossed building plate industry, stated to be thriving in 

America, is suggested as likely to prompt a movement in Wales, 
and at Pontardawe these plates are being tried in an experimental 
way. 
On ’Change, Swansea, this week, it was the subject of pleasur- 
able comment that the last year return by the Harbour Trustees 
was the second largest on record. It was smaller by 79,122 tons 
than the record year of 1902, but this is explained by large ship- 
ments of coal to America and Canada in consequence of the strike 
of colliers. Analysing the return, critics find that in coal, coke, 
and patent fuel there was a falling off to the extent of 71,000 tons, 
and in coastways 16,000 tons. Foreign shipments were main- 
tained ; exports of galvanised sheets increased by 50 per cent.; 
imports of iron ore increase of 10,000 tons, The two transit sheds 
erected during the year have been very useful. South Dock 
extension are very likely to be complete by April. 

With regard to pig iron, prices were reported as advancing, and 
iron and steel and tin-plates are improving in quotations. A 
healthier tone characterised business. Glasgow pig iron warrants 
are at 50s. 10d.; Middlesbrough No. 3, 42s. 6d.; hematite 
warrants, mixed Cumberland, 53s. 3d.; Welsh bars, £6 to 
£6 6s.; sheet iron, £8 to £8 5s.; steel, £7 10s. to £7 15s.; steel 
rails, heavy, £4 10s. to £4 15s.; light, £5 10s. to £5 15s.; Bessemer 
steel tin-plate bars, £4 5s.; Siemens, £4 7s. 6d.; iron ore, 14s, 

Tin-plates : Most of these figures are higher, to cover increased 
prices of pig iron and scrap. Bessemer steel coke, lls. 6d. to 
lls. 9d.; Siemens coke finish, 11s. 9d. to 12s.; ternes, per double 
box, 28 by 20 C. 23s. to 25s.; best charcoal, 13s. to 14s.; big sheets 
for galvanising, 6ft. by 3ft. by 30 gauge, per ton f.o.t., £8 17s. 6d. to 
£9 ; finished black plates, same. 

Considering the stormy weather, shipments of tin-plates were 
tolerably good, 68,510 boxes. The make of the week was 84,505 
boxes ; present stocks, 146,402 boxes, This will soon be lessened, as 
large loadings are going on for America, Russia, Mediterranean 
ports, Rotterdam, and Amsterdam. Steel scrap from Portsmouth is 
coming in. Tin-plate workmen are working with a will—60 boxes 
per eight hours’ shift is now an ordinary make. Special makes 
going are 20 by 14 lights and 18? by 14g. 108 lb.; decision of arbitra- 
tors awaited with anxiety to prevent a possible conflict. The 
men’s demands have, it is stated, been met with regard to the 
‘*once annealing ” under the award. 

A joint inquiry was heard this week at Ammanford with respect 
to the application from that place and Llandilo to borrow £8000 
and £7000 respectively for water supply. Most of the Swansea 
Valley industries are in moderate activity. Landore blast furnace, 
which has been idle since Christmas, remains so for the present. 
Suggestions were made at the last dockers’ meeting to carry out 
a small reduction and prompt a re-start, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

UNSATISFACTORY reports continue to be given concerning tho 
condition of the iron and steel industry over here. The tone, 
generally, is dull, and likely to remain so for some time to come, 
as there is so very little enterprising spirit ; besides, the Russian- 
Japanese war cannot fail to have a most unfavourable influence on 
the German iron industry, because export to Russia, which is of 
considerable importance to German iron manufacturers, will have 
to cease for a time. 

Last week’s trade in iron and steel on the Silesian market has 
been limited as before ; firmness, however, was noticeable with 
regard to prices for several articles. Pig iron, for instance, is stiff, 
though but moderately inquired for. In scrap iron some fairly 
large sales have been effected during the week, and employment 
at the rolling mills is stated to have slightly increased of late. 
Girders are in improving request and so are sheets, but of the 
heavy plate department most unfavourable accounts are still 
given. 

Only aslow inquiry is reported to come in for most articles of 
iron and steel in Rheinland-Westphalia. No sales of weight are 
effected, as consumers continue very reserved, only buying what 
is absolutely necessary, and so there is nothing like a ‘spring 
demand ” noticeable as yet.. Export is limited, and will further 
decrease in consequence of the war. 
clouded, and one need not wonder that depression in all branches 
of the iron industry continues the general report, 





So the outlook is decidedly | 


Crude iron is ! 


very quiet ; especially in the Siegerland activity at the blast. 
furnace works has been decreasing, while in Westphalia a better 
employment is reported. The iron ore mines of the Siegerlang 
having previously resolved on a reduction in output of 15 percent,’ 
are now going to dismiss a number of their men, and for the ye. 
maining staff the working hours will be reduced. Ata meeting 
which took place on the 5th and 6th inst., twenty works, represent. 
ing 77} per cent. of the German production in raw steel, haye de. 
clared their willingness to join in a steel convention. A meeting 
for the constituting of the convention has been fixed for the 24th 
and 25th inst., and if the outstanding works of Krupp, Phenix 
Bochumer Verein, and some Upper Silesian works refuse to join, 
a fierce contest will be begun. r 

For house coal an abatement in demand was felt last week on the 
Silesian market, but the cold weather we have since had wil] pro- 
bably cause a revival in some sorts. Engine fuel was in fairly goog 
request. The Hamburg-America line covered their demand jn 
Silesian coal recently. Deliveries in coal from Upper Silesia were. 
according to the Breslauer Zeitung, 45,224 t. for January of present 
year, 5393 t. going to Russian Poland, 5362 t. to Galicia, 1320 t, to 
Hungary, 4259 t. to Bohemia, and the remaining 28,320 t, to 
Austria. Silesian coke continues in strong request, production 
being nee 4 consumed, : : 

A languid business is done on the Rhenish-Westphalian oq] 
market, the pits being compelled to limit the working hours, ang 
thus reduce their make. House coal is uncommonly dull for this 
time of the year. Foundry coke is in fair request, and in briquettes 
pretty large sales have been effected. The coal convention decided 
on a reduction in output of 20 per cent. for the present quarter, 

German export of iron to England last year and in the three 
preceding years was in 1903 836,072 t., in 1902 807,009 t., in 190] 
464,306 t., in 1900 141,830 t. 

For some articles of iron and steel demand in Austria Hungary 
has been a little more lively than before ; girders and merchant 
iron meet with fair request ; rails, too, are well inquired for, while 
plates and crude iron remain exceptionally dull. 

A small trade is done in coal in Austria-Hungary. The Russian. 
Japanese war may to some extent prove favourable to the Austrian 
coal industry, as the English coal, hitherto transported +4 Trieste, 
will now have to cover the requirements of the Heets; some even 
go so far as to expect the inland pits to do business to upper Italy, 
which has until now been supplied with coal from England. Both 
for engine and house coal a falling off in demand could be felt 
last week. 

In Bohemian brown coal a comparatively poor trade is 
done; to Germany less was exported than formerly, and a 
further decrease is expected, as several large orders have 
been covered, and are not likely to be renewed. The endeavours 
of the Bohemian brown coalowners to get the export tariffs 
reduced have caused a good deal of excitement and angry discus. 
sion among German brown coalowners, who are now reported to 
have likewise submitted a request to the German railway adminis. 
tration for a reduction in tariffs, in order to be able to compete with 
their Bohemian rivals, In reply, official accounts concerning the 
costs of production in Germany and in Bohemia, and similar state- 
ments have been required by Government, and it may be months 
before any definite reductions in tariff are being agreed to. 

From the French iron market a want of employment is still 
reported, and prices are complained of as being weak. 

The French coal trade is without change ; in the Centre con- 
cessions of 0-50f. to 2-50f p.t. are granted for engine fuel. One 
shaft in a colliery near St. Etienne has been totally destroyed 
by fire last week, the damage done amounting to three million 
francs, 

The aspect of the Belgian iron industry has been a little brighter 
than formerly. In scrap iron offers are more numerous than 
inquiries, Semi-finished steel tlooms and ingots are in good call. 
For finished iron some rather heavy inland orders could be secured 
last week. Weakness continues the principal feature of the plate 
and sheet trade. 

The tone of the coal industry in Belgium remains depressed, pro- 
duction exceeding consumption. A marked falling of can be 
noticed in the demand for house coal, whereas engine fuel met with 
fair request last week. Briquettes are a trifle dull. 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market is unchanged, there being still rather a 
scarcity of arrivals owing to rough weather. House coal for ship- 
ment keeps dull from the same cause ; inland trade is fair. The 
quantity of coal shipped for week ending 20th was 76,492 tons— 
—foreign, 56,170 tons; coastwise, 20,322 tons. Imports for 
week ending 23rd inst.: Iron ore, 7700 tons ; pig iron, 2555 tons ; 
steel bars, &c., 4005 tons ; scrap, 94 tons; pitwood, 12,074 loads. 

Coal :—Best steam, 12s. 6d. to 12s. 9d. ; seconds, 11s. 3d. te 
lls. 6d. ; house coal, best, 15s. ; dock screenings, 6s. 3d.; colliery 
small, 6s.; Pig iron:—Scotch warrants, 51s. 14d.; hematite 
warrants, 53s, 9d. f.o.b. Cumberland prompt; Middlesbrough, 
No. 3, 42s. 6d. Iron ore:—Rubio, 14s. to 14s, 3d.; Tafna, 15s. 
Steel :—Rails, heavy sections, £4 10s. to £4 15s.; light sections, 
£5 10s. to £5 15s., f.o.b.; Bessemer steel tin-plate bars, £4 5s. ; 
Siemens steel tin-plate bars, £4 7s. 6d.—all delivered in the district, 
cash. Tin-plates:—Bessemer steel, coke, lls. 6d. to Ils. 9d.; 
Siemens, coke finish, lls. 9d. to 12s, Pitwood, 16s. 9d. ex ship. 
London Exchange telegrams :—Copper, £56 10s. to £57; Straits tin, 
£125 10s. to£125 12s,6d. Freights steady. 








TRADE PUBLICATIONS.—We have received from the Consolidated 
Pneumatic Tool Company, Limited, Bridge-street, Westminster, 
an extremely neat pocket note-book and re-fill. The book is sub- 
stantially bound in red leather, and is provided with Charles 
Letts’ self-opening memo tablet. Its attractiveness is further 
enhanced by the enclosure of a coupon insurance policy of the 
General Accident Assurance Corporation, Limited, insuring the 
possessor of the book for £1000 in case of death from a railway 
accident. The Fairbanks Company, of 78-80, City-road, London, 
have also sent us a pocket diary, in leather binding, with severa 
re-fills. This book contains information of an every-day nature, 
and insurance coupon similar to that above mentioned. 


Mr. A. A, LANGLEY.—Mr. A. A. Langley, late chief engineer of 
the Midland Railway Company, died suddenly on the 18th inst. 
at his residence, Chester-terrace, Regent’s-square, London. Mr. 
Langley was the son of the late Mr. Boniface Langley, of T utbery, 
and was educated at Ockbrook and Versailles. He entered the 
Midland service under Mr. W. H. Barlow, who was chief engineer 
from 1844 to 1857. After the expiration of his articles Mr. Langley 
became engineer and manager of the Hereford, Hay, and Brecon 
Railway, which is now part of the Great Western line, and subse- 
quently took up the position of resident engineer to the Clifton 
Suspension Bridge, under Messrs. Hawkshaw and Barlow. His 
next post was that of district engineer to the London and South- 
Western Railway Company, which he left to become chief engi- 
neer of the Great Eastern, Jn 1883 Mr. Langley accepted the 
position of chief engineer to the Midland Railway Company, 
succeeding Mr, J. Underwood. He continued in that office until 
1890, when a serious illness necessitated his retirement, and he 
was succeeded by the present chief engineer, Mr. McDonald. 
Although he never recovered from the illnesss which caused him to 
giveup work, his sudden decease was quite unexpected. Mr. Langley 
married Mrs. Lancaster, daughter of Sir James Allport, Who 
survives him, together with one son, Deceased was about sixty- 
three years of age, 
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THE PATENT JOURNAL. 


Condensed from The Muatrated Official Journal 
of Patents.” 


Application for Letters Patent. 
pa When inventions have been ‘‘ communicated " the 


name and address of the communicating party are 
printed in italics. 





9th February, 1904. 


9250, SLIDE-WAYS for Savina Persons from BuRNING 
BurpiNos, F. Schumann, London. 

3251. PREVENTING ARcING in ELECTRICAL APPARATUS, 

C. E. Blood, London. 


52, INTERNAL COMBUSTION Enarngs, E. Costantini, 


London. 
= Execosives, H. J. Haddan. 
254. IMPLEMENTS for FasTENING BeEvts, L. 
*Tondon. 
Sirrinc Macuines, E. B. Moore, London. 
9056. Cyc.es, H. N. and J. E. Simester and H. J. Gully, 
London. 
3257. SPARK - ARRESTING 
London. 
IMPROVED BorLeER-TUBE CLEANER, J. 
erpool. 
Tires for VenicLk WHEELS, J. 


(J. gg Austria.) 
Blades, 





Apparatus, O, Tominski, 


H. Decent, 







Alloatti, Liver- 
ol. 

9260, SreaM Generators, C, E. Duchesne, Liverpool. 
3261. VALVES, The British Thomson- Houston Com- 
“pany, Limited.(General Electrie Company, United 
States.) 5 

) NON-REFILLABLE Bottie, W. H. 
Rochdale, 


Belt and J. 





35 
Dyson, 


10th February, 1904. 


9263. Rotary ENotnes, W. F. Roach, 

3264. COMBINATION Switch and 
London. 

3265. IMpROvED CuTTERS for SrRina, J. 
mingham. 

gas, The PREMIER Gas Licat ConTRouer, J. A. Hinch- 
liffe, Manchester. 

$267. The TuRBINE REVOLVING SHOWER Batu, C. Hen- 
shaw and S. Broadbent, Chorlton-on-Medlock, Man- 


London. 
Fuse, J. Bush, 


Walker, Bir- 


chester. 

gué8. Musica. Instruments, E. D. Ackermann, Kings- 
ton-on-Thames, 

9269, PoRTABLE CALENDARS, 
on-Thames, js 

9270. ImproveD Lock Norts, D. 
Thames, 

g271. Rorary PLoven, J. 

Essex 


PuoTroGRaPHic Suvutrer, W. F, Giles, Reading, 


A, Anderson, Kingston- 
B. Pate, Kingston-on- 


W. Perry, Battles Bridge, 





AERATED WATER Packine Boxes, W. Jeffrey 
71asgZow. 
274. Lurrsfor Ratsina Coat, J. B. Pegden and T. Keeff, 
Hull. 


Rathmell and B. 





9275. Piva Cocks and Vatves, B. 
Tyre r, Liverpool, 

g276. Gatvanic Curative Apptiance, F. Tomlinson, 
Liverpool, 

9277. Courting RatLway Carriaog, J, 
M. Lennie, Glasgow. 

8278, DISPLAYING ADVERTISEMENTS, E. A. 
Glasgeo Ww, : 

$279. Macuines for GRINDING SHAFTs, 
Glasgow. 

$280. INTERNAL COMBUSTION ENGINES, J. 
mouth. 

$281, CLEANING METAL 
Llanelly, Carmarthen. 

$282. Lack MacHINEs, J. W. 

$283. Svpports for Sacks, E. 
ton. 

284, SupPLYING AIR to CARBURETTERS, J. H. Morrison, 
Edinburgh. 

$285. PROPELLER for Snips, E, Waddington, Barrow-in- 
Furness. 

$286. Keepinc Encasep Liquips from Arr, L. 
Birmingham. 


Darling and J. 
Bost, 
A. Macdonald, 
B. King, Ply- 
Sueets, G. 8. Richmond, 


Spridgeon, Nott:ngham. 
K. Toogood, Southamp- 





James, 





Apparatus for Boot Reparrina, J, Nilsen, 
Cc wrdiff. 
$288. CoupLinas for Conpvuit Rops, A. Horobin, Wol- 
verhampton. 
3289. CONVERTIBLE Seat or Leo Rest, L. Wrigley, 
Halifax. 


32%). BILLIARD BaLts, E. 
Manchester. 

8201. Gas Power PLANT SIGNALLING APPARATUS, W. 
Bowe, Liverpool. 

8202, ExLectric LIGHTING for 
Glasgow. 

3293. Bakers’ Ovens, D. Wilton, Glasgow. 

324. Device for Recorpinc Mgssaces, J. Somerville, 
Glasgow. 

= oe Biock, or Warp Guipe, W. Wordsworth, 

ull. 

$296. Revotvinc Boor Heres ts, E. W. 
chester. 

297. STEAM BorLers, 

chester. 


N. Molesworth-Hepsworth, 


Sopa, R. Sinclair, 


Wooders, Man- 





C. Smith and W. Lord, Man- 





$298. Makino of Leap Piper Joints, J. Pickles, 
Keighley. 

3290. CHimngy Cow , G. Brown, Glasgow. 

3300. Reversine the TroLiey of ELectric Cars, R. H. 


Pearson, Bath. 

3301. Expcosives, J. Ftihrer, Berlin. 

3302. MACHINES for CurTine Fat, T. Fischer and J. 
Mainzer, London. 

3303. Tires of VeHICLE WHEELS, E. 
London. 

8304. PERMUTATION Sarety Locks, J.C. H.G. v 
London. 

3305. Sarety Lock for Bicycirs, J.C. H. G. van Deun, 
London. 


Niederhatiser, 


van Deun, 


3306, Hockey Cives, F, H. Ayres and G. Buckoke, 
London. 
3307. Devices for AERIAL NaviaaTion, L, Vojacek, 


London. 

8308. PROPELLERS, L. Vojacek, London. 

3309. TaBLes, C. A, Edwards, London. 

3310. MANUFACTURE of LIGHTING Tapers, G. R. Davis, 
London, 

3311, FLoor or Deck Games, A. T. Groves, Chelsea. 

$312. APPARATUS for DRESSING FLOU R, F. W. Dawson, 
London. 

3313, Stamp MILLs for CRusHING Quartz, W. Fowler, 
London, 

3314. IMPROVED 
London. 

3315. MaK1NG of Gas, O. Pissarreck and J. Se hmidinger, 
London. 

3316. CIGARETTE and C1GaR CasEs, 
London. 

3317. Mouruprece for Cigar Ho pers, M. Borgen, Bir- 
mingham. 

3318, COIN-FREED APPARATUS, J. H. Thonger, London. 

B19. COIN-FREED APPARATUS, R, E. Wickes, London. 

3320, CoIn-FREED Game, R, E. Wickes, London. 

3321. APPARATUS for CHANGING Retorts, M. Graham, 
London, 

a Fisuina Rop Rrvos, T, W. P. Oakley 
nam. 

3323. TELEPHONIC REPEATING System, G. C. Downing. 

(M. Gally, United States 

3324, Hair Pixs, J. T. Portas and E. G. 
london. 

325, CONNECTING-UP TELEPHONE INSTRU MENTS, H. P. 

lato London, 
26. ENGINES DRivEN by Frurp, J. E. 

Londen. 
Drivin Gear for Motor Venicies, R. Brooks- 

king, London, 

9328, SwircuEs for ELECTRIC Licutine, A. P. and G, 

age: Lundberg, London 

3329, HaRmonrovs COMBINATIONS, B. O. Davis and G, 
D. Jennings, London. 

3330. AIR TuBEs in Bicycies, C. A, Kleiser, Reading. 


Book Marker, W. J. Downes, 


8. G. Jones, 


, Birming- 


White, 


Howard, 
332 





3331. PreRFORMING SoMERSAULTS on Bicycies, R. 
Galoux, London. 

3332. Lapres’ Workraas, L, F. Hayman, London. 

33: RANGE or Distance Finpers, R. Bryant, 
London. 

3334, Wrrevess SIGNALLING, L. 









Hf. Walter, London. 


London. 

3337, Dynamos, P, A, J. Lapeyrade, 

3338, CEILING or FLooRING, A. P’ robst, London. 

3339, Means for UTILISING Tian Esera y, H. W. Fox, 
London, 

8340. Gas Licutine Apparatus, H. Rostin, Liverpool. 

3341. TREATMENT Of Town Rerose, G. E. H. Rawlins, 
London. 

3342. TELEGRAPH ArPaRATus for Suips, P. R. Keppic, 
Liverpool. 

3343. Device for Caeckina Horsrs, C. L. Stant, Liver- 
2001, 

3344. TRANSMISSION of Power for AvTocaRs, La Société 
de Chaiprobert and Cie., Liverpool. 


London. 











3345. Batus, G. Dubuis, London. 

3346. SypHon Cisterns, W. H. Witham, Barnes, 
Surrey 

3347. Pap, R. M. Howison, London, 

3348, ADVERTISEMENT SHEETS, W. Griffiths, London. 

3349. Manuracture of Soprum Frrrocyanipe, A. G. 
Bloxam.—( Ad nin istration dey Alinen von Buchsirciter, 


Germany.) 

3350. Apparatus for CLimpinc Caimneys, J, P. Jensen, 
London. 

3351. Means for 
London. 

3352. CANNON Pin1on Removers, E. Hanson, London. 

3353. PromoTING ComBusTION of FurL, W. P. Bonwick, 
London. 

3354. Compressep AIR Hammers, J. K. Lencke and 

he Pneumatic Tool Company, London. 

8355. CoupLinos for RatLway VEHICLES, A. G. Spencer, 
L ondon. 

3356. Exvectric Lirts, E. Chaudoir, London. 

G. C. Marks. 


ConNnECTING Gas Pipes, R. 


Klinger, 











Rapip TREMBLER for INDUCTION CoIL, 
J. Guenet, France.) 
3358. Sprep INpiIcaTors, L. 

3359. StRiInceED MusIcAL 
London. 

3360. APPARATUS for L OADING CoaL, W. Rath, London. 

3361. ScaFFOLpING, T. : aceck, London. 

362. PykuMaTic and SPRING Tires, C. A. Brackelsburg, 
London. 

3363. AppING Macuings, H. Eberhardt, London. 

3364. Warp THREAD Heap P ates, A. Baurogartner, 
Landen. 

5 RaiLway SwitcHes 

ou, CircucatTion of Liguips, J. 

London. 


3357. 


W. Sterne, London. 
INSTRUMENT, T. Strevens, 














J. Schilan, London. 
V. Macdonald, 





llth February, 1904. 


3367. INTERNAL CoMBUSTION ENGINES, A. A. Scott, 
Bradford. 
3368, SPILE-TUBE, 
Sunderland. 
9. SuRGICAL Trusses, T. Eggington, Manchester. 
3370. Lupricators, H. fassey, Manchester. 
3371. Dryinc HoLitow Articies, L.-G. Fromont, 
Birmingham. 
372. Rotary Motor, J. Westley, Manchester. 
. R. Heaton and A. Townend, 
Stockton-on-Tees. 


Looms, E. Hollingworth.—+(7The 

a Low Worka, United States.) 

$375. "Looms, The British Northrop Loom Company, 
Limited.—(7he Northrop Loom United 
States.) 

3376. Looms, The 
Limited.—{The« 
States.) 

3377. WepcEs or Hoipinc Devices, W. 
Liverpoo). 

3378. APPARATUS for 
Manchester. 

$379. Lamps for Motors, C. 

3380. Scrrw THREADED Bo ts, J. 
Turner, Manchester. 


H. 8. Russell, Monkwearmouth, 











CARBURETTERS, 


Crompton and 


Company, 


British } 
Northrop 


Northrop Loom Company, 
Loom Company, United 
R. B. Lockie, 
BrusHinc Heatps, T. E. Dean, 


E. Sibson, Leicester. 
Morris and J. T. 


3381. Screws for Roor Gutters, A. C. Wright, 
London. 
3382. PHotocrapnic PRINTING Apparatus, H. R. 


Watts, Manchester. 

3388. CaLcuLaTinc Apparatus, B. T. 
W. H. Browning, Manchester. 

3384. Guarp for Carriace Doors, G. W. Singleton and 
J. W. Rushton, Manchester. 

3385. AUTOMATIC TELEGRAPH TRANSMITTER, I). Murray, 
London. 

3386. MacurNne for TcorRNING Hay-swatus, J. Y. Vowles, 
Bristol. 

3387. PerRamBuLaTors, C. 


O'Brien and 


Jennery, London. 


3388. Maxine Exectrricat Contacts, E. D. Hopcroft, 
Birmingham. 

3389, SecuRING TARPAULINS, A. Brown and J. Shanks, 
Glasgow. 


3390. Dravcnt Excivupers for Doors, W. 
Halifax. 

3391. ComBInEeD Square and Sprrit LEvEL, D. Burgess, 
Macclesfield, Cheshire. 

3392. Mixinc ACETYLENE Gas with Arr, R. Brierley, 

Preston. 

Hare or Rappit SNark, A. McPherson, London. 

3394. FEEDING FURNACES of Boiters, W. G. Cros- 
thwaite, Leeds, 

SELF-PROPELLED Morors, A. C. 
East Kent. 

3396. Free Wueet Cuivurcn, H. 
Malzeard, near Ripon, Yorks. 

3397. INTERNAL CoMBUSTION ENGINES, J. 


Welsby, 






Arter, Barham, 
Russell, Kirkby 


B. King, 


Ply mouth. 

3398, CurTAIN Rios, A. and D. V. Marchant, London. 

3399. Cornice PoLe Jornt, S. A. Coleman, Upper 
Parkstone, Dorset. 

3400. Hich Pressure SurRFACE CONDENSER, J. Lee, 
Plymouth. 


3401. Sun Tre Inpicator, J. L. Powell and 8. H. 
Davey, Penarth. 

3402. WATERPROOF COLLARS, 
far, N.B. 

3403. CooLinc Encing CYLINDERS, G, 


D. Taylor, Brechin, For- 


A. C. Wilford, 


London. 

3404. Backina for FLorat Decorations, W. P. Willis, 
Birmingham. 

3405. Mup-cuarps for Cyciks, C. J. H. Gradisky, 


Didsbury, near Manchester. 

3406. PackING EARTHENWARE, H. Hobson, Longton, 
Staffs. 

3407. AUTOMATIC 
Birmingham. 

3408, Qe ADRANT of Sprnnine Mute, J. W. Jones, Bury, 
Lan 

3409. Px ‘TURE Books, A. H. Ellam, 
London. 

3410. Exastic Tires, 8. Cooper, Coventry. 

3411. Racks, C. A. Day, London. 

3412. Propuction of HypDRocARBON Vapour, E. Apple- 
garth, London. 

8413. Socket Joint for SWEEPING CHIMNEYs, 
Pilditch, London. 


Friction Hammer, G. L. Howe, 


Tuck and W. 


W. 8S. 


3414, BREAKING ELECTRIC Circuit, C. C. Hewett, 
London. 

3415. Ovens for Bricks, H. and H. J. Warrington, 
London. 


3416. SpaARKING PiuG, W. A. Snape, R. Volland, and 
L. Calvert, London. 

3417. Cycie Tires, A. Petrasch, London. 

3418. Pocket-cLtips for PENHOLDERS, W. Dittmarr, 
Plumstead, Kent. 

3419. Foot-wARMER for Motor Cars, E. E. Cadett, 
London. 

3420. AvromatTic Brakes, C. A. Allison.—(4. B. Levy, 
United States.) 

8421. TursiNeEs, J. W. Cloud, London. 

3422. Prorectine Trees, A. Haavaldsen and A. Karl- 





sen, London. 
3423. Parer Markers, F, W, Wentworth, London, 


3335. Suarr Covp.inos, A. E. lonides and C. Manuel, 
London, 
3336, FLYING MACHINES or Apparatus, 8. HH. de Visoly, 


3424. FasTeninc Exvastic Tires to Wueets, A. T. 


Collier, W. G. Williams, and The Collier Tire 
Company, Limited, London. 

3425. CooLine of EXPLosivE Exc uNnES, A. J. C. Spencer, 
London. 
3426. Evecrric Switcnes, W. Dunean, R. Mac- 


Diarmid, and E. B. Bates, London. 

3427. Mouse Trap, T. 8. G. Ramsey, London. 

3428. WELL Ketries, F. J. Clowes, London. 

3429. TUBE-WELDING Macuine, R. W. Leach, West 
Bromwich. 

3430. Drivinc Gear for Cyoies, T. P. Stuchfield, Bir- 
mingham., 

3431. TeLEPHONES, J. E. Kingsbury.—(7h« 
Eleetric Company, United Statea.) 
3432. Wispow Reriecrors, P. M. Justice.—(The 
Pressed Prism Plate Glass Company, United States.) 
3433. Driving Gear for Moror VeuIcues, J. Langcake 
London. 

3434. Emprompery Frames, G. M. Bergmans, London. 

3435. Sranps for Dressinc Coirrures, G. M. Berg- 
mans, London, 

3436, ACETYLENE 
London. 

3437. Movine Srarrways, M. Graham, London. 

3438. Fiyinc Macurygs, 8. Di Lauro, London. 

3439. Topacco Pipers, H. Lowe, London. 

3440. EtecrricaL Wire Conpuctors, W. Heatley, 
London. 

3441. Frxinc Curtains, L, Collard, London. 

3442. Fisu-Hooxs, H. Milward and Sons, Limited, and 
W. Miles, London. 

3443. Hats, M. Schneiders, London. 

3444. ManuractureE of Corp, M. 
London. 

3445. ConsTRUCTION of SIDE STRINGERS, G. H. Burgess, 
West Hartlepool. 


Western 





Gas Generators, R. Pilgrim, 


Favre-Heinrich, 


3446. THREAD-GUIDING Devices, P. Liebscher, 
London. 
3447. Cuatrs, U. Ellerbrock and C. Newmann, 
London. 
3448. MACHINE for Sirtinc Caarr, J. Bamford, Bir- 
iningham. 


3449. Evecrric CLocks, H. A. Campiche, London. 

3450. DravucntTinc Patrerns of GARMENTS, C. E. 
Winter, London. 

3451. Lire-savIna Boats, J. and 0. Briindstrém and 
F. A. Brolander, London. 


3452. ConstrecTion of Puttey, H. W. Stones, 
London. 

3453. Construction of Seconpary Battery, G. Jones, 
London. 

3454. Evectric Lamps for Use in Mixes, G. Jones, 
London. 

3455. ROLLER-GRINDING MILLS, T. and J. R. Torrance, 
London. 

3456. Sream Traps, The Albany Manufacturing 


Company, Limited, and W. B. Adams, London. 

3457. Propuctna Maps, C. H. Mackenzie and The 
Institute of Physical and Political Geography, 
Limited, London. 

3458. Rupper Type, Addressograph, Limited.—(7h« 
Addressograph Company, United States, 

3459. PRINTING ADDRESSES on ENVELOPES, Addresso- 
graph, Limited.(The Addressograph Company, 
United States.) 

3460. InpiIcaTors for 
Andrews, Manchester. 

3461. Exastic Stock1NnG for VARICOSE VEINS, G. Clasen, 
London. 


ALTERNATING CURRENTS, L. 


3462. Friction Ciutcn, E. A. Vivinus, London. 
3463. Means for BUNGING BARRELS, A. Becker, 
London. 


3464. Buoyancy Motors, A. Leistler, London. 

3465. CorreE Extract, A. Faragé and 8. Bartha, 
London. 

MANUFACTURE of Manure, G. Mitchell, 
London. 

3467. Apparatus for DrepuInc Sanp, A. R. Cragg, 
London. 

3468. Pressure Gavces, W. H. Hardy, London. 

3469. SremMinc Leaves of Topacco, F. Salomon, 
Liverpool. 

3470. CrnemaToorRapas, H. H. Moon, London. 

3471. Caarcinc of AccumvcaTtors, T. H. Marsh, 
London. 

3472. HaiR-PINs, 
Africa.) 

3473. WEIGHING Wacons, C. Skidmore, London. 

3474. Gate Hinors, E. W. King, London. 

3475. Tap FILTERS, 2 Walter, sen., London. 

3476. Frepinc Sneers of METAL to 
Macurnes, A. Wilziu, London. 

3477. Frepinc SHEETS of METAL to 
Macuings, A. Wilzin, London. 

3478. ManuracturRE of BeEnps, C. E. 
London. 

3479. Preumatic Trres, W. and G. E. 
W. Squier, and H. E. ‘smith, London. 

3480. Tarust Brarinas, 8. C. Hatiberg, London. 

3481. Merat Martrress, J. Dunand, sen., London. 

H. Z. Haddan.—(£. L. 


G. C. Marks.—(H. South 


Sandiith, 


PUNCHING 
PUNCHING 
Gunner. 


Jenkinson, J. 


ACETYLENE Gas LIGHTING, 
renot, France.) 
3483. Bearrnas for WueEts, H. J. Haddan.—(F.- 1 
S. Marx and Séhne, Germany.) 
8484. Printinc PREss INKING 
Hunter, London. 

3485. TABLES for ADVERTISING PURPOSEs, N. 
London. 

3486. ENGINES for AUTOMOBILES, 





Roitiers, F. W. 
fSandoz, 
Y. Wells, London. 
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3487. ComBINED Spoon and Castor, 8. B. Joseph, 
Cardiff. 

3488. VELVET Pixie, D. Yellowless and A. R. Ferguson, 
Stirling, N.B. 

3480. Apparatus for LuBRICATING BEaRINGs, J. Parkin- 


son, Bradford. 


3490. MeasuRING VOLATILE Ligcips, F. W. Branson, 
Leeds. 

3491. Cutinary Urensits, H. Warry, Aberayron, 
Cardiganshire. 

3492. Frxine Covers to Switcues, J. H. Tucker, Bir- 
mingham. 

3498. ATTACHING Matcu Boxes, F. H. and C. C. Jacobs 
and G. W. Allen, London. 

3494. Resitrency of BicycLeE WHRrELS, G. Duncan, 


Leith, N.B 

3495. SELF-sETTING Mouse Trap, E. H. D. 
Birmingham. 

3496. Apapror for MINIATURE RIFLES, F. 
Sandown, Isle of Wight. 

3497. Lock Nors, H. C. Willson, Birmingham. 

3498, GOLF BALLS, P. Sit Matthew and C. R. Crombie, 
Edinburgh. 

3499. Lamp GuassEs, R. Cremer.—(Gebriider Eibenstein 
and Company, Germany.) 

3500. FLoor MarKERs, E. Brown, Birmingham. 

3501. SecuRING TrrEs on WHEELS, T. Ford and T. Hill, 
Stoke-on-Trent. 

3502. Macuines for THREADING NEEDLES, J. Darling, 
Glasgow. 

3503. SPEED INpIcaTor, T. H. McQuown, Glasgow. 

3504. SHirt Currs, M. A. Young, Manchester. 

3505. Macuinery for Cutrine Ciotn, L. and W. 
Crosland, Bredbury, Cheshire. 

3506. Fountain Pens, W. Bolles and J. 
Glasgow. 

3507. FuEL Burners, A. New, London. 

3508. SIGNALLING Devices fur TELEPHONES, J. Macfee, 
London. 

3509. IMPLEMENT for Dieccina Potators, W. 
and J. and W. Gray, Hull. 

3510. Dyes for Launpry Purposgs, P. S. 
Hull. 

3511. Starr Rops, A. Roberts, Birmingham. 

3512, BrturaRD TaBLEs, 8S. R. Smith, Rugby. 

3513. Toot. Hoipers for Macuine Toots, A. Brier, 
Manchester. 

3514, ATTACHING BEDSTEAD RaIL Knopss, W. H. Thomas, 
Birmingham. 


Osborn, 


Cantelo, 


L. Chase, 








Basford 


Langley, 





3515. Brakes for VEHICLES, A, A, Brooks, and G. A. 
Vatson, Liverpool. 














3516. Improvina ANIMALS’ BREATHING, J. Gabriel, 
Manchester. 

3517. Secure Mera 
pany, Birmingham. 

3518. GrinpInc Knives of Learner SHAVING MACHINE, 
W. M. B. Sanders, Higham Ferrers, Derbyshire. 
3519. ArTracHMENTS for Borries, A. Granger, jun., 
a oe 

3520. Means for CLEANING 


Saank, E. Armfield and Com- 





Sitk, A. Me‘lor, Hudders- 


fie std. 

3521. Esectinc Mrecuanism for Guns, E. Smith, Bir- 
mingham. 

3522. Loom Mecsanism, E. Holling worth. — (The 


Crompton and Knowles Loom Works, United States.) 
3523. HAND TELEPHONES, A. Friedlaender, Berlin, 
Germany. 
3524, ACTUATING VARIABLE SPEED Gears, C. H. Rey- 
nolds, Manchester. 
3525. Locxinc Rattway CARRIAGE Doors, J. 
and J. D. Dempster, Glasgow. 
3526. Movtpep VENEER TRUNK, J. E. MeMillan, 
London. 

. Boots, W. Richardson and T. Lloyd, Stafford. 

. INpooR Game, J, Huntbach, London. 

529, BLEACHING VEGETABLE Finkes, L. Pick and F, 
Erban, London. 

3530. CLEANING C ARPETS, S. Simmons and H, Danecy, 
London. 

3531. Dry-M1LkK, J. R. Hatmaker, France. 

2. PRINTING on Mica, E. C. Butler, Walthamstow, 
Essex. 

3533. CONVEYORS or 
Blackett, London. 
534, SKETCHING OuTrits, J. J, Walker, Middlesex. 

3: HamMeER for Pianos, F. J. Christmas and A. Y, 
Watson, London. 
536, Cyce TrrEs, J. Rushworth, London. 

537. STEAM Borers, H. Schofield and O. P. Macfarlane, 
Londoa. 

3538. PROTECTING 





Arthur 











TRANSPORTING Means, W. C, 








METALLIC SuRFACES, S. Cowper- 


Coles and Co., Limited, and 8. Cowper-Coles, 
London. 
3539. CLEANING TuBEs of Fire Tuse Boi.ers, F. Bast, 


London. 

3540. WaTTMETERS, F, Conrad, London. 

3541. PRoporTIONAL Meters, H, Chrisman, London. 

3542. Device for StopPERING Bort es, G. 8. Hamilton, 
London. 

3543. Vanes for SrEAM TURBINES, E. E. F. 
London. 

3544. DELINEATING StRFAce of Roapways, A. H. Rowan, 
London. 

3545. Puttey ArracuMenNt for Motor Cyc.es, T. Beal 
and W. Stevenson, Eastbourne. 

3546. FLUIp PRESSURE TURBINES, E. E. F. Fagerstrém, 
London. 

3547. Riectric Switcues, W. Kingsland, London. 

3548, Sprzep Inpicators, W. Single, London. 
3549. MANUFACTURING ROLLER ToweLine, H. W. 
,, Carson, London. 
550. PRINTING PRESS 3s, G. W. Mascord, London, 

. Pocket-poox, W. J. Hay, London. 


Fagerstrom, 





2. FoLpinc CHarrs, H. Birkbeck.—({R. «and von 

Dratlen, Germany.) 

3553. Haxp Printinc Press, W. H. Hutchinson, 
London. 

3554. Pressing Movips, L. Grote and E. Perry, 
London. 

3555. NON-REFILLABLE Bortt.es, H. Birkheck.—(P. 
Gonon, United States.) 

3556. PRINTING Macuyiyes, H. F. Bechman, London. 







. OVER-ALL GARMENT, M. D. Guerra, London. 

3558. SounD-propucinc Apparatus, A. M. Seeley, 
—— 

359. HEeaTine VessEts, W. W. Crawford and W. F. L. 
oerith, London. 

3560. Cors- actuaTEp CLock, T. D. 
Phillips, London. 

3561. ORDNANCE, A. T. Dawson and G. T. Buckham, 
London. 

3562. Device for Securinc Scarr-prns, G. Schubert, 
London. 

3562, ConsTrRuUcTION of PERMANENT Way, E. J. Elford, 
London. 

3564. CONNECTING 
Limited, London. 

3565. PowER Macuixg, A. Florio, Lcndon. 

3566. PANTOGRAPHIC APPARATUS, A. 
London. 

3567. Boots, J. Thomas, London. 

3568. Dock Gates, W. G. Armstrong, Whitworth and” 
Co., Limited, and R. Wright, London. 

3569. Capstans for Usk on Vessers, F. M. D. Hurt, 
London. 

3570. INCANDESCENT BuRNERs, W. E. 
Marquis Bibbero, London. 

3571. INTERNAL COMBUSTION ENGINES, A. J. 
(W. Maybach, Germany.) 

3572. INTERNAL COMBUSTION ENGINES, A. 
(W. Maybach, Germany.) 

3573. INTERNAL COMBUSTION ENGINES, A. 
(W. Maybach, Germany.) 
Moror VEHICLES, A. J. 

riMaRY. 

3575, ANSTHETISING 
mingham. 

3. STAND for StPPORTING KETTLES, J. 

mingham. 

3577. Motor SpaARKING APPARATUS, E. J. Hardy, Bir- 
mingham. 

3578. ArR-cooLep Motors, J. T. Clarke, Herne Pay. 

Pumps, H. E. Newton.- {H. RK. Worthingten, a 
Corporation, United States.) 

3580. Tins for ConTarninc Provisions, A. Brehmer, 
London. 

3581. Exectric Lamps, The E. E. L. 
Limited, and G. Sweetser, London. 


Ingram and L. 


Wires, J. Thomas and Tomcox, 


Ferguson, 


Holbrook and 
Boult. 
J. Boult. 
J. Boult 


Boult.—(I". Maylach, 





Apparatus, C. 8S. Birt, Bir- 


Jones, Bir- 





Syndicate, 


3582. Exastic Tires for WuHeEers, A. T. Collier, 
London. 
3583. ComBINATION VaLvE, J. UH. LEickershoff, 
London. 
3584. Heatinc Apparatus, J. H. Eickershoff, 
London. 


UNBREAKABLE Lamp, O. Otterstedde, London. 

MeEasuRING Devices, J. W. Pope, Liverpool. 

. Nut-Locks, L. D. Frenot, Liverpool. 

3! ALTERNATING-CURRENT Motors, The British 
Thomson- Houston Company, Limited. +The Geneval 
Electric Company, United States. 

3589. ELectric Motors, The British Thomson-Housten 
Company, Limited. —(The General Electric Company, 
United States, 

3590. ELectric Motors, The British Thomson-Houston 
Company, Limited.—(The General Electric Company, 
United States.) 

3591. MANUFACTURE of Boots, W. H. C. Matthews, 
_London. 

2. FoLpING Furniturg, E. H. Giinther, London. 

2 Device for Hotpinc Corps, W. E. List, 
London. 

3594. MeraL Piates for Factna WaLts, J. H. Kirk, 
London. 

3595. BotrLE CLosurgs, H. Coale, London. 

3596. RoLLERS for GLOBOID Worm Gear, O. Pekrun, 
London. 

3597. THREAD-WINDING MACHINE, H. B. Arundel and J, 
Higginson, jun., London. 

3598, Gas BURNERS, H. B. Arundel and J. Higginson, 
jun., London, 

3599, SAND Trap for Locomotives, H. E. 

Gresham, London. 

3600. ELastrc HEEL-PIEcE for Boots, J. F. Breuillard, 
London. 

3601. PorTABLE Dovcues, F. Schutze, London. 

3602. Gas-LiGHT CONTROLLERS, P. Radermacher, 
London. 


3585. 








oo 





and F. J 


| 3603, ELECTRIC Circuits, H. Leitner and R. N. Lucas, 


Byfleet. 


| 3604. HERMETICALLY-CLOSED GLAss RECEPTACLE, P. 


Hartmann, London. 





3605. Device for AFFORDING AMUSEMENT, M. B. Hern, 
London. 

3606. INVERTED Gas-LiGHT BurRNERs, L, Zechnall, 
London. 
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8007. Lear Hinags, W. M. Gamble, London. 
$608. PaHoro Printine, A. G. Bloxam.—(Alimsch and 
Co,, Germany. 


3609. ConnecTinG Rops, H, J. Haddan.—(C. P. Lauro, 
vance. 
3610. Fotpine Bepstgaps, F. Sorin, London. 
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8611. Sarery Crasp for Broocnges, G. Burton, 
Brighton. 

8612. Pacxina Eaas, L. A. Pichon, 
Thames. 

3613, Euecrric Lamps, E. G. Taylor and R. L. Rat- 
cliffe, Rochdale. 

3614. VeHIcLe Brakes, A. A. Brooks and G, A. Watson, 
Liverpool. 

3615. — for Bruurarp Cvsrs, J. Willison, Man- 
chester. 

36 x3 Construction of WoopEN WHEELS, C. E. Jenkins, 

8 ‘ 

3617. PorTaBLE LIGHTING APPLIANCES, J. G. Statter, 
London. 

3618. Wickets for the Game of Cricket, J. Ryan, 
London. 

3619, LRoNING MacHINE Stripper, E. West, Swinton, 
near Manchester. 

3620. Screw Prope.iers, E. A. Durrant, Norwich. 

3021. Means for Coa.ine Surps at Sea, E. H. Storey, 
Manchester. 

3622. Hurst’s Improvep Soot Door, E. Hurst, Peters- 

1. 


Kingston-on- 


3623. Sprines used iu Cottar Srups, A. J. Mason, 
Birmingham. 

3624. ADVERTISING Siensfor Venicies, T. W. Andrews, 
London. 

. Tosacco Pripss, E. F. Taylor, London. 

3626. Hotper for Lips of Pans, S. A. B. Barton, Man- 
chester. 

3627. PorTaBLe Fire Srovss, J. Cartwright, London. 


London. 

3629. Loom for Wravinc Narrow Fasrics, F. S. Hamel, 
Manchester. 

3030. VeHIcLE Brakes, T. Slack and Co., Limited, 
Stockport. 

3631. Crrcurt CONTROLLERS for INDucTION CoILs, W. G. 
Heys.-—(The Varley Duplex Magnet Company, United 

States.) 

3632. INCANDESCENT Pratt, 

Sheffield. 

3633. APPLIANCE for Heatrnc PLates, E. Townshend, 
Birmingham. 

3034. Motor Car CHANGE SPEED GEarR, C. H. Dent, 
Tamworth. 

3635. Steam Pree CLEANER, W. Norfor and F. G. Chaffey, 
Edinburgh. 

3636. IMPARTING VELVETY APPEARANCE to WALLS, L. G. 
Mutterer, Hamburg. 

3037. Sprnnrnc and Dovsiine Frames, J. T. Heyes, 
Manchester. 

30638, SHEDDING Mecuaniso of Looms, E. Holling worth. 

(The 

States.) 


Gas Burners, W. 


Crompton and Knowles Loom Works, United 


3639. Cake Movtps, E. Randle and H. W. Smith, | 


Birmingham. 

3640. SteaDyING Arc Lamps, A. B. Chatwood, Keighley, 
Yorks. 

3641. NON-GUTTERABLE CANDLE, C.G. B. Holman, Diss, 
Norfolk. 

3642. Locks, R. Cumming, Glasgow. 

3643. RADIANT THERAPEUTIC APPLIANCES, J. Scott, 
Liverpool. 

3644. FLex1pLe Covp.ines, W. and H. Rose and E. A. 
Baines, Gainsborough. 

3645. Locxinc of Nuts, W. and H. Rose, Gains- 
borough. 

3646. CycLE Brakes, C. Marston, W. Hough, and C. 
Pinson, Birmingham. 

3047. SOUND-REPRODUCING Macuines, H. Williamson, 
London. 

3648. PHOTOGRAPHIC PRINTING FRaMEs, H. 
and G. A. Spratt, London. 

3049. Looms for WeEavinc CHENILLE Fasrics, W. Jones, 
Birmingham. 

3650. Canopy Hoops for Motors, 8. and J. Wilkes, 
Birmingham. 

3651. Hypraciic Brakes for Cycies, F. G. Heath, 
Birmingham. 


ee 


3652. Winpow Ho.peEr for Strprne Sasues, J. Collins, | 


ndon. 

53. UNpDERSHIRTS, J. M. Bingard, Cologne, Ger- 
many. 

3654. TRANSFERRING Prints upon Giass, P. G. Echi- 
vard, Cologne, Germany. 
55. Motor VEHICLES, A. N. Mawbey, London. 

3656. Wixpow Frames, A. McKinnon, Govan, near 
Glasgow. 

. Exvectric Lamps, F. W. Le Tall.—(Cooper Hewitt 

Electric Company, United States.) 

3658. INTERNAL COMBUSTION ENGINES, 
London. 

3659. RoLLER Birypsand their Frttrnes, E. H. Parkes, 
London. 

3660. tana Ion1TION Gear, R. Hennig, 


R. Hennig, 


London. 

3061. Device for Prorectinc Guass, T. B. Marchant, 
London. 

3062. SELF-cLEANSING ComposiTIOoN for CoaTine the 
Bottoms of Sarps, E. Willard and A. Tomlins, 
Thornton Heath, Surrey. 

3663. ConsTRUCTION of JACKETS, J. R. 
London. 

3004. CARBURETTING APPARATUS for Motors, A. E. 
Brillié, London. 

3665. Motor ConTROLLERS, The British Thomson- 
Houston Company, Limited.—(7he General Electric 
Company, United States.) 

3666. Extectric SwitcuHes, The British Thomson- 
Houston Company, Limited.—(The General Electric 
Company, United States.) 

3667. Motor VEHIcLEs, W. D. Sternberg, London. 

3668. GREASE Separators, J. P. Ranve and Templer 
and Ranoe, Limited, London. 

3669. INsEcTIcIDEs, T. F. Harris, London. 

70. Means for INFLATING Tires, B. L. J. Tollemache, 
London. 

3671. Tires, B. L. J. Tollemache, London. 

3672. No application for this number. 

73. NUMBER Pates for Motor Cyc ies, T. Shepherd, 
London. 

3674. CoupLinc Pins for VEHICLES, J. M. Bawden and 
E. H. Catterall, London. 

3675. Cigar Cases, C. Holl, London. 

3676. MAKING CemENT, H. H. Lake.-(G. Braun, Grv- 
many.) 

3677. ALTERNATING - CURRENT Motors, M. 

don. 
8. AIR-HEATING AppaRatvs, A. Pedrazzi, London. 

3679. BrusHes, D. Wickham, London. 

3680. MacHINE for Grinpinc Cork, H. H. 
(Miquel Vincke and Meyer, Spain.) 

3681. Frre ALaras, J. Farley, London. 

3682. Process for PRovipING [Ron VessELs, V. Lapp, 
London. 

3683. Sounp REPRODUCING 
London. 

3684. Speep INpiIcaTors, R. B. North, London. 

3685. CoMBINATION TooL, R. Asbeck and T. Friebel, 
London. 

3686. Sar’ y Device for RatLways, H. Bot-rmann, 
London 3 

3687. PH. .oGRAPHIC PrinTING Frames, Kodak, 
Limited.—{F. A. Brownell, United States.) 

3688, Apparatus for CoaTinc Sgexep, A. J. Boult.—(A. 
Re, Italy.) 

3689. Macuines for Moutpinc Boxss, J. F. Oultram, 
London. 

3690. ANTI- VIBRATION Hancers, P. A. Spalding, 
London. 

3691. ELecrric Beit Circuits, H. Sefton-Jones.—(A. 
Schov, France.) 

3692. Etecrric Be.1s or Gonas, W. A, and L. 0. Heyes, 
Liverpool, “ 


Thompson, 


Latour, 


Lake.— 


Macaines, P, Giibler, 
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3693, Frxinc Rupnper TiRES on WHEELS, W. Bentley, 
Liverpool. 

3694, COHERER for WIRELESS TELEGRAPHY, F. Ortega, 
Liverpool. 

3695. PHorogrRapHic ENLARGING CAMERAS, Kodak, 
Limited. —(F. A. Brownell, United States.) 

3696. Ark Pumps, Lamson Pneumatic Tube Company, 
Limited, and E. L. Giles, London. 

3697. Bounpina Tor, W. Griffin, Kansas City, Mo., 
U.S.A. 

3698. Means for FasteniING Horse Rvas, A. J. Fiske, 
London. 

3699. Distance MEasuRE for CHart Work, J. H. Webb, 
Bombay. 


15th February, 1904. 


3700. FLowrer-pot Cover, M. Reintanz, Dresden, A., 
Saxony. 

3701. Supe Carriace for Moror Cycugs, A. E. Hall 
and H. de M. Wellborne, London. 

3702. Music Desks ATTACHED to PIANos, R. B. Allen, 
London. 

3703. Driving MecHanisM for CycLEgs, J. F. Dowle, 
Birmingham. 

3704. CurRRENT CoLLector for ELectric RalLways, 
C. P. Grew, London. 

3705. Carriaces of Licnt SPEED Rariways, R. R. 
Thom, Glasgow. 

3706. GUANIDINE Sats, T. Ewan and J. H. Young, 
Glasgow. 

3707. Revotvisc Heer for Slack, 
Alderly Edge, Cheshire. 

3708. PropeLtinc Boars, A. Clifford, Wilmington, 
Kent. 

3709. VALVE Sprine Lirrer, G. P. and T. Main, Lough- 
borough. 

3710. WINDOW-CLEANING C. Allan, 
Glasgow. 

8711. Rartway Cuarrs, W. J. Naisbitt, York. 

3712. BRAKE MECHANISM for Roap VEHICLES, J. Dring, 
London. 

3713. BRAKING MecHanism for Roap Veurcvss, T. L. 
Mitchelmore and E. M. Bowden's Patents Syndicate, 
Limited, London. 

3714. PRESERVING MILK 
Liverpool. 

3715. VaLve Gear for FLUID-PRESSURE ENGINES, J. 
Thom, Liverpool. 

3716. Hanp BrusHes, L. 
Darlington. 

3717. ConrRoLLING INJECTORS, W. Wright and G. L. 
Bates, Nottingham. 

3718. Gymnastic APPLIANCE, F. T. Bond, Gloucester. 

3719. Securinc WoRK on a LaTHE, P. Anderson, 
West Hartlepool. 

3720. PROJECTING 
Atkinson, Marple. 

3721. MANUFACTURE 
Clapham, Keighley. 

3 The Asax for Ececrric Trams, F. H. Bostock, 

ottingham. 

3723. Securtnc Work to Macuings, A. E. Ingham, 
Altrincham, Cheshire. 

3724. Srop Morions of Fast REED Looms, P. Holt, 
Burnley. 

3725. LIFE-GUARDS Whittaker, 
Burnley. 

3726. INCANDESCENT Gas BurRNERs, W. H. 
Halifax. 

3727. Boarps and Siates for Use, J. D. 
Bennet, Glasgow. 

3728. Means for Heatine Sarps’ Casrns, W. Campbell, 
London. 

3729. PNrumaTic GUARDS 
Darragh, Limerick. 

3730. Sartinc Yacuts, H. 8. Partridge, Andover. 

3731. SuRFaAcE CONDENSERS, Belliss and Morcom, 
Limited, and A. Jude, London. 

3732. Fire-crates, G. Chumley, Bagshot, Surrey. 

3733. Dryinc ParBorLep Pappy, T. F. Hind and R. 
Lund, Liverpool. 

3734. PREVENTING SipE-sLip in Motor Cars, T. and O. 
J. Meacock, London. 

3735. MANUFACTURE of 

zugaray, London. 

3736. SOLDERING of Merats, J. B. de 
London. 

MEANS 
London. 

3738. PHotroGRapHic Siip-rx Mounts, A. J. E. 
Twickenham. 

3739. Protrectixe Contents of Boxes, F. T. Pillivant, 
London. 

3740. PreraRING Emprompery Desicys, P. P. Craven, 
Manchester. 

3741. GRAVITATION 
Tondon. 

3742. InpicaTor for PLayinc Games, A. E. Williams, 
London. 

3743. Hat Fastener, C. Arens, London. 

3744. OPERATING Stock Boarps, G. 8%. 
London. 

2745. Lamps for MoTOR-DRIVEN VEHICLES, H. Deans, 
London. 

3746. Cranes, A. Reichwald.—(The Duisburger Maa- 
chinenbau Acticagexctlachast, late Bechem and Keetman, 
Germany.) : 

3747. ScREW 


Boots, T. H. 


Apparatus, E. 


and Cream, J. Westaway, 


Mason and J. Eagles, 


EARTHWORK EMBANKMENTs, J. 


of ILLcominaTinG Gases, 8. B. 


for Tramcars, W. 
Jackson, 


ScHOOL 


for FooTBaLuers, 8. M. 


METALLIC ALLoys, J. B. de 
Alzugaray, 


for Loapine Exevators, W. Reuter, 


Hill, 


Sarety Vatves, C. Mackintosh, 


Gallagher, 


Arr Compressor, A. Torr, Notting- 
am. 

3748. INCANDESCENT Gas Burners, W. G. Potter, 
London. 
3749. CAPE 
Hants. 
3750. ENGINE CYLINDERS, J. 

Barhoff, London. 
3751. COAL-CUTTING MACHINES, W. 
Sutcliffe and W. Buxton, London. 
3752. BRILLIANT GLAZE, L. Moullin and G. Doubtfire, 
London. 
3753. RULING MACHINES 
3754. HeRNiaL Trussks, J. 
Espen, London. 
3755. APPARATUS for CLEANING WINDows, A. Rowlinson, 
London. 
3756. Door-mats, C. H. Doust, J. Johnstone, and P. E. 
Plater.—(Bauchwit: and Stever, Germany.) 
. MECHANICAL Ficures, F. Imhof, London. 
3. Domestic ArTICLEs, R. 8S. Bashall and R. E. 
Livesey, London. 
3759. Scent, J. H. 
South Wales.) 
3760. APPARATUS for CoaTING Bricks, M. Perkiewicz, 
London. 
3761. PrANOFORTE PLAYERS, C. Warren, London. 
3762. Stipe Rues, T. McMurray, London. 
3763. CONDENSER Systems, H. E. Newton.—(H. R. 
Worthington, United States.) 
3764. CONDENSERS, H. E. Newton.—(H. R. Worthington, 
United States.) 
3765. Carts for CarryING HEAVY MATERIALS, 
Groom, London. 
3766. NON-REFILLABLE BotT.es, P. J. Rowe and C. L. 
Busch, London. 
3767. Rotary Motor 
London. 
3768. HEATING APPARATUS, A. W. 
Hankin, London. 
3769. ARTIFICIAL Stone, F. W. Howorth.—-(F. Jurs- 
china, Germany. 
3770. Work Freep for SoLe-sTitcHING MACHINE, W. 
Clark.—(Keats Maschinen Gesellschaft, Germany.) 
3771. SoLe-stitcHING Macuine, W. Clark. — (Keats 
Maschinen Gesellachatt, Germany.) 
3772. Tap, J. F. Carr, London. 
773. Boxes for PHOTOGRAPHIC NEGATIVES, J. H. Balfour, 
London. 
3774. Lamps, H. I. Wood, London. 
3775. TURBINES, W. Le R. Emmett and O. Junggren, 
London. 
3776. Portrication of Hyprate of ALUMINIUM, A. 
- Boult.—(La Société Romana Soljati, Italy.) 
7. Hat Racks, C. Wissenbach, London. 
3778, TURBINE BLapEs, A. W. Clarke, London, 


for Cycutsts, H. Brown, Winchfield, 


W. Bigsby and F. W. 
E. Garforth, R. 


A. E. Randall, London. 
Riotte, G. V. and J. V. 


Spencer.—(F. W. Spencer, New 


Ww. 


or Pump, 8S. M. Cockburn, 


Penrose and M. 





3779. MoveEMENT CuRE APPARATUS, C, Owens and D, P, 
Montague, London. 

8780. Burners, W. T. Wood, London. 

3781. ARTIFICIAL or CompositK FurELs, G. C. Marks.— 
(The International Fuel Company, United States.) 

3782. Lockina Wixpow Sasues, H. D. Parker.—(J/. A. 
Belk, New Zealand.) 

3783. Comps, T. J. Whelan and J. W. H. Reynolds, 
London. 

3784. Hammers, H. S. Potter, London, 

3785. SHuTrTLeE SPINDLES and QUILLS, N. Foerster, 
London. 

3786. ATTACHMENT 
London. 

3787. Evtecrric Rartways, A. A, Shobe and W. Embley, 
London. 

3788. Pumps, G. Honegger, London. 

3789. Pumps, G. Honegger, London. 

3790. FurRNAcEs, C. A, Keller, London, 

3791. SHARPENING of LEAD PeNcILs, F. E. V. 
London. 

3792. ScREW CaPs 
London. 

3793. ScREW Caps 
London. 

3794. FLasH-Licuts for PHotograpHy, C. D. Abel. 
(Acticn-Gesellschatt sity Anilin Fabrikation, Germany.) 

3795. Extracting WaTER from VEGETABLE Matter, O. 
Imray.—(Farbwerke corm. Meister, Lucius, and 

rining, Germany.) 

3796. TRANSPORTING Loaps, Siemens Brothers and 
Co., Limited.—(Siemens and Halske Aktien-Gesell- 
achaft, Germany.) 

3797. Hot-waTeR Hearinc Apparatus, A. B. Reck, 
London, 

3798. LIGHTING 
Germany.) 

3799. PHOTOGRAPHIC DEVELOPING MACHINES, 
Limited.—(F. 4. Brownell, United States.) 

3800. AuTromaTic Gas CARBURETTERS, Gi. Tresenreuter, 
London. 

3801. LystruMENTs for CuRVE PLotTTiNnG, R. N. Kotze, 
London. 

3802. Apparatus for CRACKING 
Liverpool. 

3803. MACHINES for 
Liverpool. 

3804. Pump Vazves, A. Choiniere, London. 
2805. SHIP-CLEANING Device, W. H. Wheatley. 
and A. N. Cole, United States.) 
3806. CEMENT Pipes, M. Kohl 
London. 

3807. CENTRIFUGAL SEPARATING 
bolaget Separator, London. 

4808. Lockrine Device for UmMBRELLas, F, J. M. Hilbig, 
London, 

3809. Sarety Exectricat Cut-out, A. J. 
M. H. Bennett, London. 

3810. BARREL Preserver, C. R. Partridge, London. 

3811. Compounp Compressors, T. Grant, Tottenville, 
United States. 


for Pocxer Pens, A. Drew, 


Baines, 
for SEALING Borr.iées, R. G. Nash, 


for SEALING Borr.es, R. G. Nash, 


(J. H. L. Onken, 
Kodak, 


Trarss, 0. Imray. 


Nuts, J. Ambleston, 


MAKING Paper Baas, O. Hesser, 


(E. 


and B. Néldner, 


Apparatus, Aktie- 


Fuller and 


Lith February, 1004. 

3812. PortaBLe Stranp for Bicyeces, C. F. G. Low, 
River, near Dover. 

3813. Prorgcror for ParntED Posts, J, H. C. Brooking, 
Manchester. 

3814. FLower Howpers to Fir on the Arm, 8. T. 
Oldridge, London. 

3815. Drawina-orr Liquor from Barre s, G. Kelso, 
Stockton-on-Tees, 

3816. Securtne of Door FasTentncs, T. B. MacNair, 
Dundee. 

3817. UMBRELLA and WaLkina-stick, M. G. Shaw, 
Kendal. 

3818, SELF-DISINFECTING T. Mattison, 
London. 

3819. Arrina CLorues, R. and W. Finegan and J. H. 
Thorley, Birmingham. 

3820. AuToMATIC FIRE-aRMS, The Webley and Scott 
Revolver and Arms Company, Limited, and W. J. 

Whiting, Birmingham. 

3821. INCANDESCENT MantLes, G. P. and R. K. Macken- 

, Smethwick, Staffs. 

38 Dark Siipe Apapter, H. 8. Taylor, London. 

3823. Preramputators, J. Liddle.—(Alirin Manu- 
facturing Company, United States.) 

3824. FinisHinc TextILe Fasrics, J. W. Kenworthy, 
Bradford. 

3825, Treatment of Tosacco, G. H. 
London. 

3826. MANUFACTURE of INSULATING MATERIALS, Pontite, 
Limited, and 8. de Pont, Manchester. 

3827. ConsTRUCTION of Sash Weicnuts, W. Nock, jun., 
Wolverhampton. 

3828, MEANS ie OveERATING Buckets, J, W. 
A. Wilson, Bristol. 

3829, INTERNAL CompusTION ENGine Starters, F. Cam, 
Sheffield. 

3830. DRAINING PHotocrRarHic PLates, J. H. Sykes, 
Liverpool. 

3831. SHELLING and GrinpINne Mut for Grats, J. Boyd, 
Glasgow. 

3832, Cigar and Cigarette Hovpers, H. H. Mayor, 


Liverpool, 

3833. WoobD-WORKING and D. Sagar, 
Halifax. 

3834. MANUFACTURE of ORGAN Pires, J. W. Potter, 
Halifax. 

3835. Means for Lupricatinc Puncaes, M. Humpage 

aid H. R. Sanders, Birmingham. 

3836. MANUFACTURE of Parer Cop Tuses, W, Ambler, 
Keighley 

3837. Construction of Fotpinc Trays, J. W. Gill, Bir- 
mingham. 

3838, SaFeTy VALVEs for BorLers, 8. Saunders and T, 
Roberts, Manchester. 


Cisterss, J. 


Stechimann, 


Astley and 


Macnines, J. 


Keighley. 

3840, APPARATUS for ELectric Morors, J. Klinkenberg, 
Glasgow. 

8841, Venicie Rervector, L. G. Webb and W. H. 
Hurrell, London, 

3842. Revo_vinc INDIA-RUBBER HEEL Paps, P. 
Matthew, Edinburgh. 

3843. System of INSURANCE AGAINST ACCIDENTs, G. 
Slater, Sheffield. 

3844. Go_r “ Purrer,” A, Arran, Manchester. 

3845. Taps, A. G. Dawson, Manchester. 

3846. RoLLERs for WooL-WASHING MACHINES, J. Dawson, 
Manchester. 

3847. Dynamo E.ectric Macutines, C. A. 
(The Hooven, Owens, Rentachler Company, 
States.) 

3848. ConNECTING Door HanpLEs to SpiInpLes of 
Locks, W. H. Peach, W. E. Tyrrell, and W. D. Luff, 
London. 

3840. SHACKLES for CoLLreRY Corves, T. C. Morgan, 
Manchester. 

3850. PEELING ORANGES and Fruit, J. 
Manchester. 

3851. INCANDESCENT MANTLE Howper, W. 
Macclesfield. 

3852. STRAINING Fintnas, E. R. Buggé, Leytonstone, 
Essex. 

3853. TIGHTENING LintnG of Harts, J. C. H. G. van Deun, 
London. 

3854. RAILWAY CARRIAGE VENTILATOR, J. R. Rowland, 
London. 

3855. PHoroorapuic Tissues, I. Hoffstimmer, Cologne, 
Germany. 

3856. ConErers, B. Gati, London. 

3857. Utitisinc Motive Power, 
London. 

3858. Gas-HEATED LAUNDRY Irons, J. and G, Keith, 
London. 

3859. Ficrers, E. R. von Rittershausen, London. 

3860. Corp ArTACHMENTS for Winpow Swapes, E. F. 
Hartshorn, London. : 

3861. Locks for Siipinac Doors, N. F. 
London. 

3862. AsH-TRAYs, N, F, Ramsay, London, 


M. 


Allison.— 
United 


Edmundson, 


Brough, 


E. M. Caffall, 


Ramsay 





3803. ALaums for PicrurE Post-carps, B, 
London. 

3864. TABLE Game, F. Molyneux, London, 

3865, Frames of Motor Cyc.es and Fore (prs, y 
Strutt, London. ' 

3866. Automatic SwitcH for RaiLways, M. Schutzen. 
hofer, London. 

$867. FuLLine Macuinegs, L. P. Hemmer, London, 

8868. GARMENT Hooks, E. V. Lake, London. 

8869. TowELs, F. Clewley, London. 

3870. MAIL - MARKING APPARATUS, H. E, 
London. 

8871. Securina Raitway CARRIAGE Doors, F. Dayiy 
Birmingham. : 

8872. Rorary Enaiyes, E. F. Taylor, London. 

88738. METAL-WORKING MACHINES, C. Potter, J 
Johnston, and E, B. Sellew, Loudon. ” 

3874. Kerries for Heatina Water, H. M. Woollett 
London. : 

8875, Curtain Rops, L. Christmas, London. 

83876. CoLLAPsIBLe Casinos, F. W. Schafer. 
and Erbe, United States.) 

3877. FURNACE SmokeE-Box, J. W. Heaton and EF. &, 
Holmes, London, 

8878. Toot for Houpine the Hoors of Horses, 1, 
Schimenz, London, 

387%. ADJUSTABLE 
London. 

3880. CANDLE EXTINGUISHER, G, Stevenson, London, 

3881. Ciips for Fixinc Stair-rops, A. L. Baxter, 
London, 

3882. Dynamos, I. Deutsch, London, 

3883. PLATEN PRINTING PRESSES, M. 
London. 

3884. ALTERNATING - CURRENT MorToRs, 
Thomson-Houston Company, Limited. 
Electric Company, United States.) 

3885. ELECTRICAL SWITCHING Systems, G. Wright and 
F. V. Nicholls, London. 

3886. ELectric Motor ContTro. Systems, The Britis) 
Thomson-Houston Company, Limited.—( The Gener 
Blectric Company, United States.) 

3887. APPLIANCE for ATTACHMENT to a WHEEL. T. M, 
and W. Davies, London. 

3888. Racket for Tennis, A. E. Prosser, Loudon. 

3889. Device for Currinc Paper, H. H. Lake,— 
(Wilhelmine, Mathilde, Julie, Cordelia, Melinka Post, 
Germany.) 

3890. Driving Gear for SuHarts, H. H. 
(Akticbolaget Separator, Sweden.) 
3891. ELecTRICAL ENERGY: METERS, 

Arno, Italy.) 

3802. HORSESHOE ATTACHMENTS, J. H. Fink, London, 

3893, VALVE MECHANISM, A. Priestman, London 

3894. Vermin Trap, J. R. Hames, London. 

3805. RetarpiInG the Speep of Suips, E. Smethurst, 
London. 

3896. PROTECTING ALTERNATING CURRENT ApParates 
C. H. Merz and B. Price, London, 

3897. ProrectInG ALTERNATING CURRENT APPaARaAtis, 
C. H. Merz and B. Price, London. 

3898. Pipes for Smoxino, G, G. Campbell, London. 

3899. BaLL Bearina Castors, M. J. Rowley and 0, 
Michael, London. 

3900. Propuctnec Prints by Puotoararuy, ©. Rh. 
Richter, London. 

3901. Economisinc Furi, W. P. Thompson. 
echt, United States.) 

3902. Moutuprece for Cigarettes, E. L. 0, 
London. 

3903, Stirrups, R. Bosshardt and F, Weiss, Liver- 
001, 

3004. Propu.sion of Stream Vessecs, J. B. Forster, 
London. 

3905. ImpRovED Hor WarerR Supp.y Borers, A. Enmley, 
London. 

3906. INTERNAL ComBUSTION ENGINES, H. Wheeler, 
London. 

3907. Prorecrinc Preumatic Tires, 8. G. Wimpffen 
London. 

3908. APPARATUS for Sirtina CINDERS, 
London. 

3909. Sarery CoMMERCIAL Paper and Ink, J. Rowan 
London. 

3910. Rorary Encrnks, A. F. Ford and W. Schiluting, 
London, 

3911. Steam Bor.ers, T. Scott, London. 

3912. Apparatus for RecuLaTinG Evecrric CuRRENT, 
La Société L'Industrie Verriére et ses Derivés, 
London. 

3013. GengRATION of ELEcTRIC Eneroy, H. J. Keyzer, 
London. 

3914. Venerian Buinp Cups, P. E. Trainor, London. 

3915. Breast Pumps, D. Bremshey, London. 

3016. Preventine Dust ENTERING Motor Cars, T. D). 
Whitehead, London. 

3917. Apparatus for CooLiInc E. 

Tondon. 

3918. Hogina Macuines, G. Konig, London. 

3019, REGULATING MotoR-DRIVEN MACHINERY, G. 3. 
Dunn, London, 

3920. MANUFACTURE 
Portsmouth, Hants. 

3921. Gas Burners for [NcanpEscent Ligutine, h. 
Stickdorn, London. 

3922. Mixers, J. F. Grandolfo, London, 

3923. Lock-Nnut, W. C. Miner, London, 

3924, SLaTeE Stranparps, H. Hayres, Birminghim. 

3925. ATracHiNG Batress to CaBLe Drums, W. and T. 

Hocken, Redruth. 


Myers, 


Waite, 


(Yerman 


Earth AvGER, G. Stevenson, 


Rockstroh, 


The British 
(The Geneval 


Lake. - 


H. H. Lake.—(f, 


(4 Holwj 


Bower, 


Parry, 


A. G. 


MILK, Schliiter 


of Inrants’ Foop, H. Taylor, 





SELECTED AMERICAN PATENTS. 


From the United States Patent-affice Official Gazette. — 


746,683. Back Gearina, S.C. Davidson, Belyast, 1 
land,—Filed Apr'l 15th, 1903. 

Claim.—The combination of a motor and its casing 
a motor shaft, a back gear shaft driven by said motor 
gearing between the motor and one end of said back 
gear shaft, a device to be driven on the other end of 
said back gear shaft, a detachable back gear pedestal 
formed as an elongated structure fitted to the motor 











casing with its terminal ends projecting out therefrom 
in the direction of the axes of motor and back gear 
shaft and beyond the motor casing, bearings mounted 
on said pedestal at the extremities of its terminal ends 
whereby the said bearings are so spaced apart as tv 
support the back gear shaft close to the gearing on 
one side and to the device to be driven on the other. 
so that said device can rotate in a plane which is clear 
of the ends of the motor, substantially as and for the 
purpose set forth. 
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THE REPORTS TO THE ALLOYS RESEARCH 
COMMITTEE. 
By T. K. Rost, D.Sc. 
No, I1.* 
\LLOYS AS SOLUTIONS, AND THE ACTION OF 
IMPURITIES. 

Ix the researches undertaken at the request of the 
Alloys Research Committee, it must not be forgotten that 
weneralised results were aimed at. It was not the design 
of the Committee to obtain a collection of useful “tips ” 
for practical men, hnt to investigate the causes of 


| zine. But even when two metals are miscible in all pro- 
portions in the molten state they usually separate, in part 
at least, on solidification, like the salt and ice. 

| In Fig. 2 the curves of equilibrium of the lead-tin alloys 
are shown, and the similarity between them and those of 
ice and salt is at once apparent. The lead separated at the 
line AB is not quite pure. It is a saturated solid solution 
of tin in lead, which contains only a small percentage of 
tin, so that the mother liquor is enriched in tin as the 
temperature falls, until at 180 deg. Cent. the alloy contains | 
less than 80 per cent. of lead. The mother liquor then 
corresponds in composition to the eutectic, which solidifies ! 











corresponds to 13°35 per cent. of carbide of iron, then 
the mixture does not change suddenly at 690 deg. without 
previous alteration. Instead of this, cementite, or Fe; C, 
begins to separate from the mass at a higher temperature, 
and the “ mother solid” changes in composition, becom- 
ing enriched in iron and poorer in carbide until the 
temperature falls to 690 deg. For example, cementite 
begins to separate from a mixture containing 1°2 per 
cent. of carbon —18 per cent. of Fe,C — at about 
900 deg. Between 900 deg. and 690 deg. the steel passes 
through a stage analogous to the pasty stage in the 
solidification of the lead-tin alloys. Cementite continues 
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Fig. 1-THE FREEZING OF A SALINE SOLUTION 


phenomena which were little understood. Nothing can 
be more certain than that if the empirical knowledge of 
metallurgists, which has been collected by sturdy and 
intelligent groping in the dark for centuries, were fully 
explained, if the scientific basis of every “ rule-of-thumb ” 
were made clear, the way would be open for a rapid 
advance in practice. Improved methods of manufacture 
and treatment of metals would spring up as if by magic, 
without a single word of direct advice being addressed to 
those engaged in the industries. It is seldom that 
research on metals in scientific laboratories can do much 
more than explain why certain courses of action are 
followed in workshops. Moreover, when new facts are 
observed, the practical man, thoroughly conversant as he 
is with the material at his command, can seize on and 
apply them long before the researcher in pure 
science can be expected to tear himself from the rapt 
contemplation of the logical beauty of his explanations. 

When these considerations are kept in view, the practical 
importance of such scientific achievements as the ap- 
plication to alloys of the laws governing saline and other 
solutions becomes evident. In 1890 this application was 
a novel conception, and its development has been one of 
the results of the work of the Committee, co-operating 
with many other investigators in this country and abroad. 
One of the similarities between alloys and ordinary 
solutions which has thrown most light on the constitution 
of alloys is that of their freezing point curves, or 
curves of equilibrium between liquids and solids. 

If common salt is thrown into water, it is dissolved, and 
the solution is homogeneous. On cooling the solution, 
nearly pure ice separates, and the liquid portion’ becomes 
richer in salt. For example, a solution containing 10 per 
cent. of salt begins to freeze at —8 deg. Cent. (d, Fig. 1), 
and as the temperature falls further, more and more ice 
forms, and the solution becomes richer in salt, until, at 
—22 deg. it contains 23°5 per cent. of salt. At this 
temperature all the remaining mother liquor freezes. 
It is the freezing point of the eutectic, that is, of the mix- 
ture of salt and water which has the lowest freezing point. 
If the solution originally contains more than 23°5 per 
cent. of salt, then salt will separate from the cooling 
liquid until the mother liquor reaches the composition of 
the eutectic. 

In Fig. 1 the upper lines show the temperatures of the 
initial freezing points of mixtures of various composition, 
and the lower line shows the temperature of the com- 
letion of solidification. At temperatures between the 
ines a mixture of solid and liquid matter exists. The 
material is in the pasty stage, and the exact amount and 


composition of the ingredients of which it consists at any 
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Fig. 2—LEAD-TIN ALLOYS 


temperature can be determined from the diagram without 
further experiments. The eutectic is not homogeneous 
after it is frozen. On solidification it separates into two 
‘onstituents—in this case salt and water—which lie side by 
side in small crystalline particles or thin plates. 

A similar thing happens when an alloy consisting of 
two metals solidifies. It frequently happens that the 
‘nixture is homogeneous in the molten state, but this is 
not always the case. A mixture of molten zinc and lead, 
for example, is not a single solution, but consists of two 
alloys separable by gravity. These alloys may be 
described respectively as zine containing a small per- 
centage of lead, and lead containing a small percentage cf 

* No, I. appeared February 19th. 








without a further reduction of temperature, separating 
into two solid solutions at the same time, one consisting of 
nearly pure lead, the other of nearly pure tin. The minute 
particles of the two constituents lie side by side in thin 
alternate layers,and can be distinguished by the aid of the 
microscope, as in the case of the ice and salt. If so small 
a quantity of tin is present that it is completely dissolved 
by solid lead, no separation will take place. The alloy will 
freeze at one temperature, and can be seen to consist of 
a single constituerit only. 


Fig. 4—COOLING CURVES 


to separate until, at 690 deg., the remainder is of the same 
composition as the “ eutectic” alloy, and the rest of the 
cementite then suddenly separates from the iron. It is, 
of course, well known that if the cementite can be pre- 
vented from separating from the iron, the steel will be 
hardened. Quenching will effect this if carried out before 
the cementite has separated. It follows that complete 
hardening cannot be obtained except by quenching at 
temperatures above the line S E, which marks the point 
at which cementite begins to separate. It is also clear 
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Fig, 3—CARBON- 


These properties have been made use of by generations 
of plumbers in their work. A ‘coarse solder” containing 
from two to three parts of lead to one part of tin, with a 
pasty stage of some 70 deg. or 80 deg. Cent. is used for 
wiping joints. The finer solders, containing more tin, 
though melting at lower temperatures, have pasty stages 
of shorter duration and would stick on the cloth. They 
are useful for other purposes in which a pasty stage is not 
required, or is even undesirable. 

This is one of the more simple 
cases that have been investi- 
gated. In other cases two 
metals may form one or more 
compounds, as in the copper-tin 
and copper- zine series. The 
ar curves of equilibrium will then 
> be broken up into sections, and 
* 
¢ 
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there may be several eutectics. 
Further complications ensue 
—aor 5 from the fact that solid solu- 
tions appear to vary in com- 
position with temperature, like 
liquid solutions, and in particular 
may break up into two differ- 
ent solutions on falling below some definite tempera- 
ture. In the carbon-iron series — see Fig. 3 — the 
solid solution in iron of the carbide of iron, cementite— 
or, according to an alternative view, the solution of carbon 
in iron—can remain homogeneous only when the tempera- 
ture is above the Ar8 point or line. This is represented 
in Fig. 3 by the line-G OS E. If the percentage of 
carbon is about 0°89—corresponding to 13°35 per cent. 
of cementite, Fe, C—the solid solution is split up when 
the temperature in falling reaches 690 deg. A change 
similar to the freezing of a eutectic alloy takes place, and 
a similar composite structure consisting of minute alter- 
nating plates of—nearly—pure iron and of carbide of iron 
—cementite—is formed. If more carbon is present than 
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that partial hardening is effected by quenching at tem- 
peratures between this line and the line GOS. 

In steels containing less carbon than 0°89 per cent. 
pure iron instead of carbide begins to separate when the 
temperature falls to the Ar3 point—the line G O Sin Fig. 3 
—and the “mother solid” becomes enriched in carbon 
until it contains 0°89 per cent. 

The action of traces of impurities.—When once 
the solution theory of alloys has been grasped, tke 
old problem as to the action of traces of impurif 
ties on metals assumes another aspect. It was the 
first problem propounded to Sir William Roberts-Austen 
by the Alloys Research Committee, and he at one time 
hoped to be able to answer it in a very simple way, but it 
is now evident that the problem is an extremely complex 
one. A solid solution consisting of two metals will 
evidently have properties to some extent intermediate 
between those of its two constituents. A slight change 
in the percentage composition of the alloy wil] cause only 
a slight change in its properties. It follows that a trace 
of an impurity will not greatly alter the properties of a 
metal so long as it is soluble in it. Less than 1 per 
cent. of copper will not greatly alter the properties of 
silver, and vice versd. A little silver has still less effect 
on the properties of gold. The reason is that such 
mixtures consist in each case of a single solid solution. 

If the percentage of the impurity exceeds the amount 
which is soluble in the solid metal at ordinary tem- 
peratures, then a mixture of two solutions is formed, 
and the properties of the metal or alloy may be pro- 
foundly changed. Apparently, little more than 0°05 per 
cent. of bismuth is soluble in solid copper, and the result 
is that 01 per cent. of bismuth makes its presence felt. 
The tensile strength of cast copper is reduced from 
9°38 tons to about 8 tons per square inch by 0°1 per 
cent. of bismuth, and to about 3 tons per square inch 
by 0:2 per cent. of bismuth, and the copper becomes 
brittle. Two constituents lying side by side act as a 
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galvanic couple, inducing more rapid action by acids, 
and more rapid atmospheric oxidation than would other- 
wise be the case. The tensile strength, hardness, elas- 
ticity, and other properties of the heterogeneous mixture 
will depend on those of each constituent, and on the 
manner in which they are arranged in the alloy. 

For example, if the impurity has a melting point far 
lower than that of the metal in which it is contained, 
and is insoluble in it, as in the case of a trace of bismuth 
in gold, the gold forms crystalline grains of definite shape, 
separated from each other by a minute network con- 
sisting of the eutectic. Even if the eutectic were not itself 
brittle, the mass would generally be so, because of the 
small amount of cohesion between a eutectic solidifying 
at 260 deg., and crystals that were formed with some 
degree of completeness at 1060 deg. The crystals of two 
constituents should be felted together if the metal is not 
to be brittle, and such felting is not possible when the 
two melting points are very far apart. 

When a cooling curve of such a mixture is taken, the 
freezing point of the eutectic is seen as a small subsidiary 
change occurring very low down, as atc in curve B— 
Fig. 4. If in any way all traces of this point can be 
removed, the eutectic disappears, and the strength of 
the alloy is increased. This may be effected by the 
addition of a third metal, in which the impurity is 
soluble when both are solid. Examples are furnished 
by certain alloys of copper and zine. The brass, contain- 
ing 60 per cent. of copper, and 40 per cent. of zinc, melts 
at about 900 deg., but the cooling curve reveals the 
presence of a subsidiary freezing point C, Fig. 4, at 
about 450 deg., evidently due to the presence of a eutectic 
which constitutes a source of weakness. If an addition of 
1°5 per cent. ofiron is made, as in Aich’s metal, the low 
eutectic point disappears, the source of weakness is 
removed, and the strength of the alloy is much greater 
than before. 

Another method of removing the eutectic and increasing 
the strength of the alloy is to raise its temperature until 
the eutectic is dissolved in the remainder of the mass, and 
then to chill the solution suddenly. In that case the time 
may not be sufficient for the eutectic to separate from its 
solvent, and the brittleness is removed. Speaking gener- 
ally, this method is not possible, except in cases when the 
impurity is dissolved by the solid metal at a high tempera- 
ture, and is rejected by it when it has partially cooled 
Jown. 

Sir William Roberts-Austen drew a distinction be- 
tween alloys in which the subsidiary freezing point is 
below and those in which it is above the main freezing 
point. Thus the aluminium-copper alloy, with 6 per 
cent. of copper, used for a French torpedo boat, sets at 
620 deg., and has a subsidiary point at 515 deg. 
It is a weaker alloy than the aluminium-nickel 
alloys, in which some nickel freezes before the main 
mass. Other instances are known, and the reason is, 
doubtless, that a tough network enclosing a few small weak 
particles forms a stronger material than a thin weak 
network surrounding large masses of tough metal. 

Another theory, according to which the strength of 
materials is greater in proportion as their melting point is 
higher, can probably not be maintained, inasmuch as the 
eutectic alloy of two metals is sometimes, owing to its 
homogeneity, the strongest, though not the toughest of the 
series. Its single freezing point is lower than that of the 
other alloys, but the complete felting together of the 
crystals is ensured by the absence of a pasty stage. 

It is evident that we are very far from being able to 
formulate a general rule as to the action of traces of 
impurities on metals. The solubility of solid metals in 
one another has been determined in a few instances only, 
and there is nothing that leads to the belief that any 
knowledge on the subject can be obtained except by care- 
ful examination with the microscope, such as was made 
by M. Osmond in the case of silver and copper. Even 
when that has been done the subject will by no means be 
exhausted. A separated impurity may do practically no 
harm if it is properly segregated. A few separated 
lacune, even of gas, in a metal, do not greatly affect its 
woperties. An impurity must be disseminated through 
the mass in order to have any perceptible effect. The 
conditions under which segregation of impurities takes 
place must therefore be investigated. Generally speak- 
ing, impurities are completely dissolved when the alloys 
are molten, and remain evenly distributed if solidification 
’s rapidly effected. Annealing at a temperature some- 
what below the melting point may, therefore, be the best 
method of causing segregation. In certain cases, how- 
ever, annealing aggravates the evil, enabling the impurity 
to form a weak network between large crystals, instead 
of remaining disseminated in minute detached particles, 
which were not harmful. The subject of annealing will 
be referred to again. 

The impurity may sometimes be rendered innocuous, or 
removed by the addition of a second impurity. Thus, it 
has been shown that the addition of manganese prevents 
sulphur from exercising a bad effect on steel, sulphide of 
manganese being formed and segregated. Similarly, 
aluminium unites with oxygen contained in cast iron 
and other metals, and, on the other hand, the addition of 
oxide of copper neutralises the bad effects of some 
metallic impurities in copper by oxidising them. 

The whole question of the effect of impurities is com- 
plicated by the possibility that the foreign material may 
combine with the metal itself to form a chemical com- 
pound. The classical example of this is, of course, the 
mixture of carbon and iron. Carbon can unite with iron 
to form the compound Fe,C, which is almost insoluble in 
iron at ordinary temperatures, although it can be kept in 
solution in a state analogous to that met with in super- 
saturated solutions by rapid cooling from high tempera- 
tures. It is not known whether the carbide is dissociated 
or not when in solution in the iron. 

Copper containing arsenic is another instance in which 
the formation of a compound probably plays some part. 
Locomotive fire-boxes were formerly made of Cornish 
copper, which contained a considerable amount of arsenic 





and some iron. These fire-boxes lasted for runs of 
400,000 or 500,000 miles when burning hard coke. Subse- 
quently a higher degree of purity of the copper was pre- 
ferred without any sufficient reason. The arsenic was 
reduced to less than 0°2 per cent., and other impurities 
were also reduced. The records kept by the railways 


showed, however, that the average life of the fire-boxes | 


was reduced to about one-half its former amount, although 
soft coal was used. It has now been demonstrated that 
arsenic in copper up to 0°5 per cent., or even more, is 
positively beneficial, making the metal harder and 
stronger at all temperatures up to 400 deg. Cent. 


effects produced by antimony, but it has been proved that 
the brittleness produced by bismuth had been under- 
stated. Other impurities may also occur without dis- 
advantage, such as aluminium and nickel, which are 
stated to increase the endurance of copper by hardening 
it and rendering it less ductile. 


The effects of traces of impurities have been dwelt on | 


at some length, because the work of the Alloys Research 
Committee was originated to investigate them. The 
comprehensive theory of the action of traces put forward 
by Sir William Roberts-Austen has not proved to be of 
much practical value. He suggested that the action of 
impurities was connected with their atomic volumes. 


There are so many exceptions tothis rule that it cannot | 


be applied without misgiving to cases which have not yet 
been investigated. The value of the researches, however, 
on which Sir William based his theory remains un- 
impaired. One of the most useful results of the work of 
the Committee has been to bring home to metallurgists 
more clearly than before the great importance of the 
effects of impurities. There is no danger of metallurgists 
ever again entirely neglecting to take them into consider- 
ation in their work. 








ALBULA RAILWAY. 
No. I. 


Tue Albula Railway, which places the world-renowned 
Engadine in railway communication with the rest of the 


THE 


Much | 
doubt has also been thrown on the alleged deleterious | 


| 
| 12:0 kiloms.—one of the wildest and most difficult passes 
| throughout Switzerland, and though the part from the 
| 12th to the 21st kilometre was comparatively easy, the 
| section from the 21st kilometre—Landerwasser to the 
| great Albula Tunnel at 44°6 kiloms.—presented exaniples 
| of nearly all the various kinds of difficulties met with jn 
mountainous districts—deep gorges, precipitous cliff 
| faces, country exposed to avalanches, and the problem 
of the artificial development of the line on those parts 
where the heavy rise of the valley made this necessary, 
These and other similar features make this short piece 
of line between Thusis and Preda—only 44°6 kiloms. 
long—a railway of almost unparalleled difficulty. 

Before entering upon the question of the actual route 
the railway was to take, it was decided to work it 
on the principle of adhesion, all idea of the introduction 
| of rack being dismissed, as causing complications con. 
cerning rolling stock and working. 

The general course of the Albula line was fairly clearly 
pointed out by Nature. The Schyn Pass had in any 


| case to be traversed, and then there was only the question 


of choosing between the Albula and the Julier routes, 
and to decide this it was first of all necessary to consider 
the valley line, that is to say, the line running along the 
general watercourse of the valley, and then to lay down the 
longitudinal sections of both routes. 

Both the Julier and the Albula valleys, in common 
with nearly all Alpine valleys, have alternate flatter or 
steeper, or stepped parts, corresponding to the more or 
less hard quality of the material forming the bed of the 
valley. In the valley of the Albula the fall of the Albula 
River, from its point of joining the Rhine up to Filisur, is 
very regular, the average rise of this section—20 kiloms, 
long—being 1°6 per cent. From Filisur to Bergiinerstein 
the rise increases from 2°75 to 4:35 per cent. From 
Bergiinerstein to Preda, however, the rise is heavier, 
being 7°7 per cent. The valley line of the Bevers Valley, 
which is the only valley on the other side of the dividing 
mountain range which had to be taken into consideration, 
has a fall of about 3°0 per cent. 

In the valley line of the Julia the configuration is of a 
rather different aspect, as immediately after? its point of 
joining the Albula at Tiefen- 
hastel there is a steep rise 
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of 226 m. in the first 3-0 
kiloms., and then before the 
rise at Roffua comes a piece 
of only 2°0 per cent. gradient. 
At Roffua there is a rise of 
180 m. in a distance of 1-4 
kiloms., which is equivalent 
to 12°8 per cent. average rise. 
The following 4 kiloms. up to 
Miihlen are again very flat, 
having only a 1:0 per cent. 
rise. At Miihlen is the third 
valley step, which on a dis- 
tance of 2 kiloms. has a rise 
of 170 m., that is 85 per 
cent., whereas the last 6 
kiloms. up to the dividing 
mountain range have an 
average rise of 3:0 per 
cent. The conditions on the 
southern: side of the moun- 
tain range were favourable, 
as the southern mouth of the 
tunnel could be placed in the 
Engadine valley itself. 

The Julia is the name of 
the mountain river having its 
sources near the Julier Pass. 
In contrast to the Albula, 
the Julia has got a heavy rise 
just at the commencement, 
and has flat and steep 
parts alternating—a by no 
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Fig. 1—-ROUTE OF THE ALBULA RAILWAY 


Rhetian railway system, was opened for traffic on July 
14th, 1903. The line has been greatly admired, not only 
since its completion, but during its construction. For 
one thing, it traverses some of the grandest and most 
beautiful scenery in the world, and for another, it has 
involved some daring feats of engineering which have 
been carried out with the utmost skill. In the following 
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series of articles we propose to give a detailed technical 
account of the line joining Thusis with the Engadine. 
The problems to be solved in the designing and con- 
struction of this line presented, of course, a task of great 
difficulty. When only 2°5 kiloms. beyond Thusis the 
line had to enter and penetrate the Schyn Pass—2°5 to 


means favourable combina- 
tion, as it necessitated 
a considerable increase in 
| the length of the line, should the flatter parts of the 
valley be chosen for the line, since the steps or 
ledges demanded long artificial developments. On the 
other hand, if, so as to avoid lengthening the line, a heavier 
| gradient were used in the flatter parts of the valley, the 
line would have had to be taken out of the easy parts of 
the valley bed and constructed along rough hillsides. To 
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these difficulties had to be added the question of allowing 
for a favourable junction with a future line from Davos, 
along the Landwasser. ; 

The Albula section had the advantage of having the 
smaller rise at its commencement, which facilitated the 
choice of gradient on this first part up to Filisur, where 
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the natural joining point of a future line from Davos 
along the Landwasser River would be found. The Albula 


Valley finishes at its pe end in a mountain ridge of 
such shape that a tunne of only 5°7 kiloms. long would 
take the line into the Bevers V alley, a side valley of easy 
configuration and adjoining the Engadine Valley. — It 
thus offered a fair opportunity for the construction of a 
railway, even if it necessitated works of an unusual 
character. Concerning the cost of the proposed railway, 
economy had to be exercised, as the money available for 
the construction was somewhat limited. 

As for gauge, there was no alternative but to employ 
the 1 m. gauge, as the line had to join the existing 
system of the Rhetian Railway, which is of 1 m. gauge, 
and the lowest convenient limit of curvature had to be 
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used in order to get the easiest possible location of the 
line, and thus also the shortest possible length of spiral 
tunnels on the parts with artificial development. 

In 1887 a project for a line through the Schyn Pass 
and up to 20 kiloms. from Thusis—a little below Filisur— 
had already been made, based on contour-lined maps of 
scale 1:5000. To this project others were added in the 
course of the following five years, these dealing with the 
Filisur-Somaden section—from the 20th to the 56th kilo- 
metre—and being based upon contour-lined maps of a 
scale of 1:2000. All these maps mentioned were 
made with the plane-table, which is very much in use in 
Switzerland. In 1897 the whole project finally took 
practical shape, as a favourable majority of those con- 
cerned in voting for it was obtained, and the method of 
raising the necessary capital determined on. 

The renowned Swiss engineer, M. Moser, was in- 
structed to work out the preliminary plans for the line 
from Tiefenhastel to Somaden, from the 12th to the 
56th kilometre. Mr. Moser was also the author of the 
very interesting project of 1887 for the line through the 
Schyn Pass. These preliminary plans were made on 
contour-lined maps of a scale of 1: 2000, and the details 
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necessary for getting at the approximate cost of construc- 
tion were worked out. 

The determination of the maximum gradient to be 
used was, of course, a matter of great importance. 
first part built of the Rhetian Railway, viz., the Land- 
quart Davos line, had maximum gradients of 4°6 per 
cent., and to be in accord with this, the maximum 
gradient originally fixed for all the different projects of 
the Albula Railway was 4°5 percent. The preliminary 
plans made for this line in 1897-98 were first prepared 
with this maximum gradient, but, as the question of 
lowering the maximum gradient to 3°5 per cent. arose, 
plans on this base were worked out, and as the estimated 
increase of cost of construction only amounted to some | 
£48,000, it was decided to use the 3°5 per cent. limit of | 
gradient. 





The | 


| between Bergiin and Preda. 


There is, of course, no saving in getting up to a certain 
elevation, whether on a 4°5 per cent. or a 3°5 per cent. 
| grade; practically the same amount of horse-power— 
| coals, &c.—has to be expended; but the justification of 
| using the lower limits of gradient at the greater expense 
| of construction—caused through greater length of line in 
the parts of development, as elsewhere on the maximum 
grade—will come in in the greater convenience of 
working the line, as the limit of hauling capacity of the 
locomotive is wider, and the limit of adhesion is less 
| nearly approached. This latter limit is dependent on 
the more or less slippery conditions of the rails, influenced 

| by weather and temperature. 
Having the financial matters arranged in the summer, 
1898, Mr. Hennings, a railway engineer of great reputa- 
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Fig. 3-ALBULA RAILWAY—SOME CROSS SECTIONS 


tion, was appointed engineer-in-chief to carry out the 


| construction of the new lines of the Rhetian Railway, 


viz., the Albula Railway and the railway from Reichenau 
to Ilauz, along the Vorderrhein. 

The detailed survey of the line, as well as the be- 
ginning of the Albula tunnel work, which demanded a 
long time for its construction—had to be commenced as 
quickly as possible, and were taken in hand in the month 
of August, 1898. In 1898 only the lower part of the 
Albula line was dealt with, viz., Thusis to Filisur, or the 
first 24 kiloms. Traverses were run in suitable places, 
and cross sections taken in order to get the material 
together for making contour-lined maps of scale 1: 1000, 
on which to locate the line. These surveying works 
necessitated, of course, all kinds of dodges and methods, 
according to the character of the ground, which in many 
parts—as can be easily seen on the engravings which 
accompany this series of articles, though many 
of the worst places could not well be photographed, 
as the proper point of view was too difficult to 
get at—was of the most precipitous character possible. 
The men had to use ropes of upwards 90 m. length to get 
up and down the sides of some of the gorges, and in 
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Fig. 4-ALBULA RAILWAY—SOME CROSS SECTIONS 


several places the men had to be suspended in ropes, and 
thus taken up and down, in order to get on to points 
| which had to be surveyed. 

Before April, 1899, the laying out on paper of the line 
from Thusis to Filisur was finished, as well as a new 
arrangement of the line with artificial development 
During the summer and 
autumn of 1899 the line was staked out, levelled, and 


| most of the final cross-sections taken frcm kiloms. 0 to 24 
| and 82 to 46, trial pits and other soundings carried out, and 


a detailed survey of the ground from kiloms. 24 to 32 was 
made. In the winter of 1899-1900 the final plans were 
made, and all prepared to let the contracts for con- 
struction works from kiloms: 0 to 40. The tunnel work 
of the Albula Tunnel, which is 5866 m. long, had already 
been let in the month of February, 1899. The contract 





included, besides the actual tunnel work, the construc- 
tion of the two pieces of approach line from kiloms. 42 
to 44, and from kiloms. 51 to 58. The contracts for the 
construction works mentioned were let at the end of July, 
1900, and work was started more or less all along the line 
during the following autumn. 

The construction was pushed ahead with great energy, 
and finished so as to be able to commence the rail-laying 
from kilom. 2 and forwards in the month of July, 1902— 
the rails having already been laid up to kilom..2 in 
December, 1901. The rail-laying and finishing works 
were in such a forward state that it was possible to open 
the line for its commencement up to Celerina, in Engadine, 
July Ist, 1903. ‘The piece of line between Celerina and 
St. Moritz, kiloms. 59 to 62 was delayed through 





| preliminary discussions concerning the position of the 
station at St. Moritz, so that it could be opened for traffic 
in the season 1904. After July 1st, 1903, the opening 
date of the line from Thusis to Celerina, only works 
more or less outside the line had to be carried out, these 
works in no.way hindering the heavy traffic, which at once 
taxed the rolling stock of the line to its utmost limits. 

Gencral description——In order to carry out the works 
of this line, the first question to settle was the alignment 
and elevation of the Albula Tunnel, as this tunnel 
demanded a period of four years for its construction, 
whereas the other formation works could be finished 
in two to three years. This decision was, of course, 
dependent on the alignment of the line between Filisur 
and Bevers respectively, kiioms. 23 and. 54. There 
were three projects between which to choose—(1) a 
project with a 4:5 per cent. maximum gradient, and 
a tunnel 5744 m. long; (2) a project with a 3°5 per cent. 
maximum gradient, and a tunnel 7520 m. long; and (3) 
a project with a 3°5 per cent. maximum gradient, and a 
tunnel 5840 m. long, having nearly the same position as 
that suggested in project No. 1. 

The third project was unanimously chosen, and the 


Swain Sc. 


| direction of the tunnel fixed as quickly as possible. The tun- 
| nel passed directly under the peak of Giumels, from which 
| both tunnel ends were visible, which made it possible to 
| commence work before the triangulation work with its 
calculations was finished. So as not to lose any time, 
| the driving of the headings from both ends of the tunnel 
| was at once commenced, partly because it was important 
| to get well into the mountain before the winter, which 
| in these parts can be very severe, set in. At Preda—the 
| northern end—works were commenced on October 15th; at 
| Spinas—at the south end—on November Ist, 1898, and tke 
| tunnel work as a whole was let in February, 1899, the 
| offers from the various contractors varying between 5 
land 86 millions of frances, say from £200,000 to 
£344,000. 
| We print with this article a number of interesting illus- 
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trations. The plan map of the Rhetian Railway system, 
the longitudinal section of the line, and the series of 
characteristic cross sections all speak for themselves. 
The two engravings on page 229 are typical of the mag- 
nificent scenery through which the line passes, and of the 
engineering difficulties encountered. The view on the left, 
Fig. 5,is at Campé, near the entrance to the Schyn Pass. 
It is taken from the top of the second tunnel at 3-2 kiloms., 
looking down the line towards the first tunnel at 3:0 kiloms. 
The Albula River is down to the right. The view on the 
right, Fig. 6, shows the viaduct across the Albula Gorge at 
Solis, 8°7 kiloms. The photograph from which the engrav- 
ing was made was taken from the river bed below the 
bridge, which has a span of 42 m., and is 86 m. above the 
river bed. 








TRIALS OF THE GREAT WESTERN FRENCH 
ENGINE. 
By CxHartes Rovs-MartTeN, 

A FEW days ago the French locomotive No. 102, La 
France, imported by the Great Western Railway, made a 
very interesting journey to Exeter at the head of the 
3 p.m. non-stopping fast express, returning on the following 
day by the corresponding train, which is booked to leave 
Exeter at midday, each train being required to run the 
total distance of 193 miles 50 chains, via the Bristol 
avoiding-line, in 3h. 30 min., averaging 55°4 miles an hour 
from start to stop inclusive. There are regular service 
slacks to 10 miles an hour through the curved station at 
Bath, and round the very tortuous relief-line avoiding 
Templemeads Station, Bristol, the reduction of speed in 
the latter case extending for 1} mile. The 3 p.m. down 
train is the only one which, during the winter, runs from 
London to Exeter without stop, but its load is much less 
than the morning express to Cornwall, which during the 
winter slips at Bath and stops at Bristol. 

On the occasion to which I am referring the train con- 
sisted of six of the largest clerestoried corridor bogies, and 
the total weight behind the tender, including passengers, 
luggage, ke., may be taken as 160 tons—a mere trifle, of 
course, to a locomotive of this type. 

A punctual start was made from Paddington, and the 
first point noticeable was that, whereas some initial slip- 
ping is rather the rule than the exception in getting away 
from Paddington, possibly owing to drippings on the 
metals from the multitude of milk-cans which assemble 
there, the French engine got away without the faintest 
symptom or suspicion of a slip. No attempt was made 
at anything sensational in the way of a start, such as the 
French rather expressively term démarrage brutale. The 
big engine merely moved quietly away, and was not 
forced into that kind of departure which is often 
experienced at the Gare du Nord, in Paris, and which 
a Midland driver described to me as getting away 
“like a shot from a gun!” Indeed, I may 
remark here that throughout the journey the same sort of 
self-restraint was noticeable. Burden, the well-known 
Royal-train driver, who was in charge of the engine, 
evidently aimed at sustaining, so far as possible, a steady 
and uniform rate, and at the spots usually regarded as 
“ galloping grounds ”’ there was a very perceptible easing 
down. Ealing, 53 miles, was passed in 7 min. 48 sec. from 
the start, and Hayes, 11 miles, in 13 min. 1 sec. Almost 
immediately after passing Hayes we encountered the first 
of what was to prove a most irritating procession of 
delays, the order having been issued for slowing down 
near Dawley Box for re-laying. Nevertheless, we got 
through Slough, 18} miles, in 19 min. 42 sec. from 
Paddington, our speed at that point being 73°8 miles an 
hour. Up the long, slight ascent at 1 in 1320 which 
extends practically from Slough to Sonning, La France 
maintained a persistently even rate of 70 to 71 miles an 
hour, which increased to 75 just before Reading. That 
station was passed in 35 min. 1 sec. from Paddington, and 
Didcot in 50 min. 18sec., or 15 min. 17 sec. from Reading. 
A little later we experienced a second and far more serious 
lindrance, a goods train being on the road in front of us 
and bringing us to a dead stand at Milton Crossing, the 
distance of 56 miles from London having been run in 
52 min. 39 sec. from start to stop. After a stay of 2 min. 
1 sec., we proceeded on our way, soon attaining 67 miles 
an hour up the slightly steeper grades of 1 in 600 to 1 in 
750, and we were doing 69 when the repairs still in pro- 
gress at the Cricklade Bridge, just east of Swindon, 
and 77 miles from London, brought us down literally to 
slow walking pace—almost an absolute stop, the inclusive 
time from London being 74 min. 59 sec., the running time 
72 min. 78 sec., the net time 69min. From Swindon 
onward down the slightly falling grade we maintained 
much the same pace as we did during the previous 
ascent. The Wootton Bassett incline of 1 in 100 was 
descended without steam, and the speed was not permitted 
to be so high as usual. Bath Station, 106 miles 70 chains, 
was passed dead slow in 104 min. 14 sec. inclusive, from 
Paddington, or 102 min. 13sec. actual travelling time, 
97 min. net. At Saltford, between Bath and Bristol, 
we were again slackened to 15 miles an hour in con- 
sequence of a landslip caused by the previous heavy rains. 
At St. Anne’s Park we were again checked by signal, but 
in spite of all these delays we breasted Templemeads 
Station, Bristol, in exactly 118} min. from the London 
start; the travelling time was 116} min; the net time 
allowing for delays, 1093 min. After getting on to the dead 
level near Yatton, La France and Burden gave one rather 
remarkable illustration of their quality, by attaining the 
absolute maximum speed of the whole run, namely, 84-9 
miles a hour. This would probably have been maintained for 
a considerable distance along the flat, but unluckily another 
signal check to 15 miles an hour was encountered at 
Huish Crossing, followed by yet one more between Worle 
and Uphill Junctions. At Bridgwater we were again 
badly slowed, this time for bridgerepairs. Notwithstand- 
ing all these impediments, Taunton. 163} miles, was 
passed 2h, 45 min, 16sec. from Paddington, but at Victory 





siding, a mile beyond Norton Fitzwarren, signals were yet 
again adverse, and brought us down to 20 miles an hour. 
This experience was repeated at Poole siding, about two 
miles further on. and at the advance starting signal west 
of Wellington Station we were stopped dead, just at the 
worst point of the Wellington bank, which thenceforward 
rises for nearly three miles at 1 in 90,1 in 81, and even 
1 in 80 to the Whiteball Tunnel. This afforded a some- 
what severe test of La France’s hill-climbing powers, but 
no difficulty whatever was experienced. She started 
afresh without the slightest slip, and gathered speed so 
rapidly up that steep grade, that when she entered the 
Whiteball Tunnel she had attained 48 miles an hour, and 
threaded the tunnel, which is on a rise of 1 in 126, in 61 
seconds. A steady but only moderately-paced descent 
toward Exeter followed, and we were stopped dead by 
signal just at the entrance of Exeter Station, nearly 
7 min. in front of booked time, having thus accomplished 
the run of 193} miles from London in 3 h. 23 min. 14 see. 
inclusive. The actual travelling time—that is to say, 
deducting the duration of our absolute detention at a 
dead stand—was 3 h. 19 min. 27 see.; and the net time, 
after deducting delay caused by two extra startings and stop- 
pings, and by ten slowings for signals, re-laying, orbridge 
repairs, was3h.2$ min. Imayadd that, even after this final 
dead stop of 3 min. 21 sec. at the entrance to the station, 
we came to a stand inside in exactly 3h. 28 min. to the 
second from the Paddington start. But, of course, from 
the point of view of locomotive performance, the journey 
ended with the final signal stop at the entrance to the 
station. 

Although the load was relatively light, it will, I think, 
be admitted that this constituted an exceedingly smart 
piece of work, especially when it is borne in mind that 
the speed was purposely and carefully kept under while 
descending the banks, but for which several minutes 
might have been gained; but setting that aside, when it 
is remembered that the entire journey from the initial 
absolute start to the final dead stop was done in two 
minutes less than the very fast booked time, notwith- 
standing that there had been three separate stoppages by 
the way, totalling 7 min. 6 sec., and ten separate slacken- 
ings for various causes, the full merit of the performance 
will be more clearly appreciated. Burden drove through- 
out with his usual skill and judgment, and Inspector 
Smith, on the footplate, kept a watchful eye on the new 
engine and her proceedings. La France did not come off 
at Exeter, but went on as far as Newton Abbott, with the 
load increased to ten vehicles—nine 8-wheelers and one 
6-wheeler. The road, however, is so level that this part 
of the work is not worth recording. The long slow over 
the single line past Dawlish and through the subsequent 
tunnels is, of course, a handicap; but the engine easily 
covered the 20} miles in 26 min. 43 sec., reaching Newton 
Abbott a minute before time. 

On the following day the French engine was put on the 
midday express from Exeter to London, which is timed 
in the passenger tables to start at 12.5, but in the working- 
book at 12.7, the arrival times being set down as 3.35 and 
3.37 respectively. However, the point is that in either 
case the time allowance is the same—3h. 30min. for 
the 193} miles, without stop; average, 55°4 miles an 
hour. In this case the load was a substantial one, num- 
bering ten 8-wheel corridor bogies, one of which was 
a dining-car. The train was well filled with passengers 
and luggage, and, including these, the total load behind 
the tender was estimated at 275 tons. The charac- 
teristics of the down journey were largely reproduced in 
the up one, and the inclusive time was the same within a 
few seconds. A very quiet start was made, the engine 
being allowed to get into her stride easily and steadily. 
The gradient, it will be remembered, is an almost un- 
broken rise for the whole 20 miles from Exeter to White- 
ball summit. This distance was covered in 24 min. 22 sec.; 
the lowest speed at the top of the 24 miles of 1 in 115 
was 52°8 miles an hour, no use being made of live steam 
in the low-pressure cylinders. The Wellington bank was 
descended without steam at a very moderate pace, and 
Taunton was passed in 33 min. 55 sec. from Exeter. 
The bridge under repairs close to Bridgwater Station 
gave us our first check, the slack lasting a whole 
minute. Along the subsequent level we ran under very 
easy steam, keeping at a steady rate of about 60 miles an 
hour. Templemeads Station, Bristol, was breasted in 
783 min. from Exeter, the usual slowing to 10 miles an 
hour round the avoiding-line being carefully observed. In 
Box Tunnel we were slackened to 15 miles an hour for 
re-laying, and at Thingley Junction, near Chippenham, a 
landslip brought us down to walking pace for nearly 
13min. Our minimum up Wootton Bassett incline was 
51 miles an hour. Cricklade bridge repairs, just east of 
Swindon, brought us again down to slow walking pace, 
and immediately afterward a special slowing for per- 
manent-way repairs near Highworth Junction kept us 
down still to 15 miles an hour. At Foxhall Junction, 
near Didcot, signals slackened us, and between Maiden- 
head and Taplow further re-laying works again slowed 
us to 15 miles an hour. This completed the formidable 
list of delays, and in spite of all these hindrances we 
reached Paddington before booked time, viz., in 3 hours 
28 min. 51 sec... The actual net time, after deducting all 
delays, was 3 h. 17} min. 

It will be observed that in these two trips the French 
engine was never really “extended.” The aim kept in 
view was not to “break records” or get in long before 
booked time, but to keep time by maintaining as nearly 
as feasible a generally uniform rate, merely picking up by 
a slight degree of acceleration any time that might be 
casually dropped by the way. Her capabilities in this 
respect were put to a somewhat unexpectedly severe test 
by the experiences of the down journey, as will be recog- 
nised in glancing down the list of delays given below. It 
will be noticed, however, that the engine not only re- 
covered every lost minute, but stopped at the entrance to 
Exeter Station 7 minutes before time, having made up no 
less than 20} minutes. On the up journey there were no 
stoppages, but seven separate slowings involving a total 





delay of 11 minutes. On the other hand, the load was 
275 tons instead of 160. But it was never practicable to 
“extend” the engine, because from the outset she was 
well in front of the booked time, and so nothing was to be 
gained from “ pushing” her, while, on the other hand, there 
was a moral certainty that to do so simply meant over. 
taking trains ahead, and so being checked or stopped by 
signal, as was the case on the down journey, when, in 
addition to the four permanent-way slowings, there were 
six slacks and three dead stops for signals. 


List of Delays— Down Journey. 


Slackenings— 

ee Re ae bd 

Milton Crossing (stopping and starting ) 

Cricklade Bridge Sal NaS ha : : 

oS rare 

St. Anne’s Park ... 

Huish Crossing .. 

Uphill Junction ... 

Bridgwater ... 

Victory Siding 

Pootetiding ... ... 1. s:. 

Wellington advance signal 
SEOPUEEED Sie cae ace ase 

eI ame 

Exeter outside (stopping and starting)... 


(stopping and 


— 18m. 30 see, 
Dead stops— Min. See. 

Milton Crossing ; Bs 2 1 
Wellington... ... 2 tet 
Ea ee ree 


44 
21 


Total delays 


List of Dela. * Up Journey. 
Slackenings— 

Bridgwater 

Box Tunne! ... 

Thingley. 

Cricklade Bridge 

Highworth ... : 

Foxhall... ... 

Maidenhead... 


Total delays 11 min. 


It is only fair to the Traffic Department to explain that 
this large number of signal checks must be attributed 
mainly to the fact that the down express was running in 
front of its booked time throughout the whole journey, 
When the goods train blocked it at Milton the express 
was more than five minutes early. Later, when it began 
to overtake the 1:10 express from Paddington, it had got 
even more ahead of time. Moreover, the earlier train 
happened to be exceptionally heavy, consisting of no 
fewer than fourteen of the long bogie coaches. Conse- 
quently it was too long to be accommodated at the 
platform of St. David's Station, Exeter, and so had to 
make two separate stops. It is due to arrive only 12 
minutes before the faster express, thus a very narrow 
margin is left, especially when the later train is running a 
little in advance of booked time. That there was no 
slackness on the part of the Exeter officials is sufficiently 
demonstrated by the fact that even in spite of the double 
stop being unavoidable, as well as the special shunting of an 
extra coach for Torquay, the fast express was at a dead 
stand in the station a full minute before time. 

A new engine of the “98” class has just been built at 
Swindon by Mr. Churchward, to run in comparison with 
La France. It is virtually identical with No. 98 in all 
respects save that it will carry the same pressure as the 
French engine, viz., 2281b. to the square inch, instead of 
200 1b., and that the boiler is consequently of stronger 
construction, with thicker plates to support the additional 
pressure. The new engine, No. 171, is appropriately 
named Albion, and has six-coupled 6it. 8in. wheels, lead- 
ing four-wheel bogie, outside cylinders 18in. by 30in., and 
2143 square feet of heating surface. 

I have to express my usual acknowledgments of the 
courteous facilities and assistance accorded to me by the 
officers of both the traffic and the locomotive depart- 
ments of the Great Western Railway. 








THE AMERICAN NAVY ESTIMATES. 


THE programme tor the increase of the United States navy, 
which was accepted on February 11th, includes the ships enumerated 
below. 

One first-class battleship, carrying the heaviest armour and most 
powerful armament for a vessel of its class, upon a trial displace- 
ment of not more than 16,000 tons, to have the highest practicable 
speed and great radius of action. Cost: 

Dollars. 
Hull and machinery 
Armour... 1 ae 
Armament .... 
Equipment outfit 


Total. 2. sc ce «FICO NO 

Two first-class armoured cruisers, of not more than 14,500 tons 
trial displacement, carrying the heaviest armour and most powerful 
armament for vessels of their class, to have the highest practicable 
speed and great radius of action, Cost, each: 

Dollars. 
4,400,000 
1,175,000 

880,000 
50,000 


Hull and machinery 
Armour. . a 
Fa COR ee an de a ae os ee 
Hquipment outfit .. se .- os «6 06 se oo ee 
Total .. .. «. 6,505,000 
Three scout cruisers, of nob more than 3750 tons trial displace- 
ment, carrying the most powerful ordnance of vessels of their class, 
to have the highest practicable speed compatible with good cruising 
qualities and great radius of action; probably to have turbine 
engines, Cost, each: 
Dollars. 
1,800,000 
375,000 
25,000 


2,200,000 


Hull and machinery 
Armament .. .. 
Equipment outfit 


TOU 40. a 00 


Two colliers, to be capable of accompanying the battle fleet, to 
earry 5000 tons of ey loaded, and to have a trial speed of not 
less than 16 knots, Total cost each, 1,250,000 dollars, 
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WATER - DISTILLING PLANT FOR BOYPT. | 

THE Mirrlees Watson Company, Limited, of Glasgow, has | 
recently completed two exceptionally large water-distilling 
plants, to the order of the Egyptian Government, for erection | 
and service at Suakim, on the Red Sea, where they will | 
supply pure water not only for drinking purposes, but for use 
in locomotive and other boilers. We believe that these are | 
by far the largest plants for this purpose yet made. Each | 
plant is designed to produce 350 tons of pure distilled water | 
per day when working at its most economical output. A | 
considerably larger quantity of water can, however,. be 
obtained, but at a slightly reduced efficiency. Speaking 
generally, it is true that where good water is scarce, so also 
is fuel, hence it is imperative that apparatus intended for the | 
distillation of water on a large scale should be designed to | 


passing direct to the tank in the event of the filter requiring | scaling the tubes in the vessels, which in this case are 3ft. 


cleaning. The salt water is drawn from the supply tank by 
the distiller feed pump, and discharged through the first and | 
second heaters, which are fitted with brass tubes and tube- | 
plates, as in the case of the condenser. In the first of these 
heaters the water is again raised in temperature by the heat 
given off by the vapour from the sixth effet on its passage to | 
condenser, and in the second by exposure _to the heat of the 
distilled water from the sixth shell, which is also drawn to 
the condenser. The feed then passes’ to a heating coil 
arranged at the bottom of the last effet, and from there it 
rises, through similar coils in the successive vessels, gradually 
increasing in temperature, to the top vessel, or first effet, | 
where it is exposed to the heat given off by the steam from | 
the boilers, which is employed at this point. The supply | 
then passes down to a lime-catcher on the floor, heated by a | 
coil supplied direct from the boilers. The rise in temperature | 


9in. in diameter, and fitted with solid drawn brass tubes 3in 
ong diameter by 17ft. 6in. long, expanded into brass tube 
plates. 

An efficiency of 48 1b. distilled water per 1 1b. of coal coy. 
sumed in the boilers—due allowance being made for ashes— 
over and above the condensed water from steam returned for 
feeding boilers, has frequently, so we are informed, been vot 
with similar plants supplied by the firm. be 

The Mirrlees Watson Company, Limited, it may be added 
has already constructed sea water distillers, of the Yaryay, 
type, to the order of the Egyptian and Turkish Governments. 
for the caravan and pilgrim stations of Kossier, Camaran, &c., 
on the Red Sea. Similar plants have also been supplied to 
many other parts of the world, including the Island of Perin ; 
Mombassa, for the Uganda Railway ; Western Australia: the 
Argentine Republic; Russia, &e. Three distilling plants 


work at the highest possible economy. That this condition | at this point causes most of those impurities, which could not | for dealing with impure water are at present on order for the 


is met in the apparatus before us is evident from the fact | be elimated by the cold salt water filter, and which can be | Cape of Good Hope Government Railways. 


Where the pro- 


that for every net 1 1b. of coal burnt, at least 45 1b. of water | treated without evaporation, to precipitate and deposit; the | duction of salt from sea water is commercially profitable, an 
will be evaporated and condensed, in addition to the evapora- | water being strained through an internal perforated vessel | arrangement can be added to the distilling plant, for the 


tion of 8 1b. to 10 Ib. of water in the boiler supplying steam to | 
the plant. In other words, 45 lb. of pure distilled water will | 


filled with charcoal. The feed-water being now raised to | 
full boiling point passes up into the evaporating coil of the 


further concentration and refinement of the brine. 
The distiller can be used in connection with refrigeratiny 


be produced and rendered available for every 1 1b. of coal | top vessel or first effet, and the process of evaporation com- | machines, for the production of pure ice. The firm's 


burnt. This figure has been exceeded on many tests of even | 
much smaller apparatus turnéd out by this firm. 
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mences. 
The salt water heated by steam from the boilers in the first | 


m H' 














- WE 
Section thro’ Heaters 


Yaryan apparatus is also largely used for the concentration 
of various products, such as meat extract, gelatine, glue 





ondenser. 
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“Tue Encineer” 


Circulating pump 

Drain from cendenser overflow to sea 

Feed-water filter 

Filtered sea water 

Yaryan feed pump 

Valve for regulating flow of water through evaporating tubes 
Steam inlet 


Chambers containing evaporating tubes and heating | 
coils 


(G8) 

(H) Heating ceil 

(H}) First heater 

(H2) Second heater 

(1) Chambers where vapour and water separate 

(J) Doors giving access to evaporating tubes 

(K) Gauge glasses showing water levels and for withdrawing samples 

(L) Vapour outlets from separators to chambers containing evapora- 
ting tubes 

(L1) Vapour outlet to condenser 

(M) Condenser 

(N) Circulating water inlet to condenser 


Vacuum pump 

Discharge pipe from vacuum pump to fresh water receiving tank 

Receiver for brine 

Pump for withdrawing brine 

Connections between chambers ‘‘ G” for distilled water 

Drain from Ist effet to boiler feed pump 

Magnetic filters 

Distilled water from 6th effet to bottom heaters 

Apparatus for withdrawing samples of distilled water 

Pump for delivering distilled water to magnetic filters 

Yaryan feed pump delivery 

Pipe from heating coil in Ist effet to lime catcher for feed-water 

Water and vapour inlet from evaporating tubes to separators 

Water return from separators to 2nd, 3rd, 4th, 5th, and 6th 
effet evaporating tubes 

Save-alls 

Fresh water receiving tank 

Brine discharge into drain leading to sea 

Steam inlet for steaming out evaporating tubes 

Water inlet for washing out evaporating tubes 

Feed-water inlet to Ist heater r 

connection from Ist to 2nd heater 

from 2nd heater to heating coil in 6th effet 

between heating coils in different effets 


” 
” 















































Swain 


Lime catcher for feed-water 

Connection from lime catcher to evaporating tubes in Ist effet 

Brine suction pipe from receiver ‘‘ Q” to pump “R 

Vapour inlet to Ist heater 

Vapour and drain from Ist heater to condenser 

Air outlet from condenser to vacuum pump 

Distilled water from condenser to vacuum pump 

Distilled water from 2nd heater to condenser 

Circulating water overflow 

Supply pipe to feed-water filter 

Circulating pump suction from sea 

Distilled water suction pipe from fresh-water receiving tank 
“*b” to pump * W” 

Trap for withdrawing brine from save-all 

Delivery pipe from distilled water pump to magnetic filters 

Outlet from magnetic filters to storage tanks 

Air pipes from each effet to 2nd heater 

Syphon pipe for keeping distilled water in 2nd heater at a 
constant level 

Air pipe from bottom heater to condenser 

Strainers for liquor outlets from separators 

Boiler feed pump 


(7) 
(hk) 
() 


DIAGRAMMATIC ARRANGEMENT OF SEXTUPLE-EFFET WATER DISTILLER 


Above, on page 231, and in a two-page Supplement, 
we give drawings and engravings showing the general con- 
struction and the method of working this notable distilling 
plant, also two illustrations from photographs of the appa- 
ratus as erected in the Mirrlees Watson Company’s shops. | 
Some idea of its great height will be gained through com- | 
paring the total height of the plant with the height of the 
man seen on one of the engravings. 

The plant consists of two sextuple-effet distillers, with 
air and auxiliary pumps, surface condensers, and preliminary 
heaters. Each apparatus is guaranteed to produce 350 tons, 
or 78,400 gallons of fresh distilled drinking water per day of | 
twenty-four hours. .An independent boiler plant, salt water 
mechanical filter, and a set of filters for aérating the distilled | 
water before it gravitates to the storage tanks, are pro- | 
vided for each distiller. The distillers are designed on the 
Mirrlees Watson Company’s well-known Yaryan system of 
multiple evaporation. The vapour generated in the one effet, 
on separating from the liquid, passes to the shell containing 
the circulating tubes of the following effet. The boiling | 
point of the liquid passing through the tubes at each point 
being at a lower temperature than that of the vapour in the | 
surrounding shell, the vapour in giving up its latent heat | 
again causes evaporation of the water in the tubes. The | 
working pressures in the apparatus graduate proportionally 
through the various vessels, from about 40 Ib. pressure per | 
square inch in the first to about 27in. vacuum in the last. 

The method of working the plant may briefly be described, | 
and in this the drawings with reference letters will assist. 
The salt water is drawn from the sea by the circulating pump, 
and is, in its passage through the condenser tubes, slightly 
raised in temperature. The overflow from the condenser is 
arranged so that the feed to the distiller gravitates through 
the mechanical filter, before entering the distiller supply 
tank, to eliminate.any organic or other matter drawn from 
the sea. A connection is also provided to ailow of the feed | 


| steam from the various pumps. 
from the steam is returned direct to the boilers from a feed 


| heater to the condenser. 


| effet, together with the vapour, now enter the first separator, 


which is fitted with bafile-plates to prevent the entrain- 
ment of water with the vapour generated. This vapour is 


| drawn to the shell of the second effet, where it is employed in | 


again evaporating the water drawn from the first separator. 
Copper strainers are fitted in the separators to catch any deposit 
in the feed before it enters the coil of the second effet. A 


| similar process is gone through in the passage of the feed 
| down through the succeeding effets to the sixth, or last 


separator, when the vapour is drawn through the first heater 
to the condenser, and the remaining feed, in the form of con- 
centrated brine, about 25 per cent. of the original volume, is 


| drawn off and discharged by the brine pump. 


The steam is supplied from the boilers to the first effet ata 
reduced pressure, and this supply is augmented by the exhaust 


ump. A separate feed pump is also supplied with each set 
of boilers for feeding from the hot-well or with sea water. 
The drip or drain from the second effet passes to the third 


| effet, and there gives off some of its remaining heat to assist 


in the evaporation in the coils of that vessel. A similar 
process takes place through the remaining effets, and from 
the last effet the distilled water is drawn thtough the second 


charged from the air pump to a tank, and fr@fa there pumped 


| up into the set of filters before gravitatfito the storage 


tanks. ; 
An examination-of the above engraving in connection with 


| the accompanying key table will more readily enable the 


reader to follow the processfrom start to finish. 

The apparatus is fitted throughout with cocks and valves 
for adjusting the flow of the feed-water through the various 
vessels, and can, we understand, easily be adjusted so_as 
to render the working automatic. A staging is supplied for 
convenient access to all parts, and to allow of cleaning and 


The drain water condensed | 
| during the past two years. 


The fresh distiHéd~.water is dis- | 





dyewood extracts, caustic soda, borax, &c., and numbers of 
such plants are manufactured every year for both home and 
abroad. 








HIGH-SPEED STEEL TOOLS. 


Unver the title of ‘‘ Experiments with Rapid-cutting 
Steel Tools,’’ a paper was read at the last meeting of the 
Institution of Engineers and Shipbuilders in Scotland, in 
the Institution Rooms, Bath-street, Glasgow, by Mr. Charles 
Day, of the Mirrlees Watson Company, Limited, Glasgow. 
The paper was based chiefly upon the report on tests with 


| steel tools made by a special committee appointed jointly 


by the Manchester Association of Engineers and the Man- 
chester City Council as the result of a series of tests conducted 
A fairly exhaustive abstract of this 
report was given in our impression of October 30th last, followed, 
on November 13th, by an account of the discussion on the 


| report at a meeting of the Manchester Association of Engi- 


neers. In view of the information thus already conveyed, 
it is needless to follow Mr. Day in his skilfully presented 
abstract of the results arrived at in the report, but as the 
author commented on the results, and threw sidelights 
on some of the outstanding features which are of interest 
from the point of view of how the report and its results 
are regarded by men engaged in daily practical work, a few 
notes are here given. Referring to the series of tests upon 
which the Manchester report is founded, Mr. Day said 
that they formed the most complete investigation yet made 
into the speeds practicable with the new tool steels, and 
were made by a quite impartial committee. It was there- 
fore of the first importance that the results obtained and 
the lessons to be deduced therefrom should be widely known 
amongst engineers. After giving an abstract of the Man- 
chester report, accompanied by several of the tables and the 
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luxurious, comfortable, and complete, and she is  fitteq 

mn s Om Tt : . \ nh NT y throughout with electric lighting and heating installatj 
THE STEAM YACHT NIRVANA and a also a rilslatmedinis ibeaaiiek and lant. The vane 
: . : Sr ee ee eats : Eee lass, steering gear, and other deck machinery, is by Tho 
DAVID AND WILLIAM HENDERSON AND CO., LIMITED, PARTICK, BUILDERS Rait cok oun, Polder. v9 yY Thos, 
The Nirvana’s main engines and boiler have been coy. 
structed by the builders at their Finnieston works, anq 
through the courtesy of the firm we give on pages 233 and 236 
engravings showing the two sets of engines while erected in the 
shops. Therearetwosetsof four-crank triple-compound engines 
the cylinders being :—High-pressure, 13in. and 22in., and the 
two low-pressures 24in. diameter respectively, and the piston 
stroke 24in. The condensers are situated at the backs of the 
engines, and extend from the low-pressure column to the fore 
end of the intermediate one; the back column of the high- 
pressure engine being of cast iron and of box form, having 
brackets for carrying the rocking shaft of the pump levers, 
The air pump, hot-well pump, and bilge pump are driven by 
the pump levers of each engine. All the shafting is of ingot 
steel, and has ample bearing surface for high speed, the sole. 
plate having seven bearings. The feeding is done by a pair 
of Lamont’s long-stroke, slow-speed, pumps, controlled by a 

float in a direct-contact feed-heater. ‘ 

The auxiliary machinery is fitted up very completely, and 
includes a separate steam pump for fresh water; salt water 
evaporator with steam pump; fresh water condenser, also 
with steam pump; two centrifugal circulating pumps, and a 
set of circulating and air pumps connected to both con- 
densers, which have been arranged for using as auxiliary 
condensers when at anchor. Connected to this is an auto. 
matically controlled steam pump for feeding either the main 
wr donkey boiler. The propellers are entirely of bronze, and 
have each four adjustable blades. Steam and hand reversing 
gear is fitted, and a handy equilibrium stop valve for quickly 
-ontrolling both sets of engines, for which purpose all the 
handles are conveniently grouped together. The two sets of 
dynamos and engines for the electric lighting, as well as the 

refrigerating machine, are also fitted in the engine-room. 
The Nirvana is provided with a single boiler—an illustra- 
tion of which we give—designed for a working pressure of 
2001b. per square inch, and is one of the heaviest single 
boilers ever fitted into a steamer on the Clyde. It is 
\7ft. 9in. internal diameter and 11ft. 6in. long, and has four 
Morrison furnaces of 48in. internal diameter and large tube 
heating surface. The closed ashpit system of forced combus- 
tion is fitted, the air being supplied by two 54in. fans, direct 
| ‘tk ; ae = ad driven. The donkey boiler, of the Blake type, is fitted in the 
{ eS eee 2 : ok — stokehole for port use, with its funnel connected with the 














centre of the main funnel. The latter is double for the whole 
length, and is fitted with a spiral spark arrester. 
tonnage, Thames measurement, being 929 tons. She has a On the trial trip everything worked satisfactorily, the 
long teak deckhouse, with a very rcony promenade deck | engines running very smoothly, and at 200 revolutions they 
developed over 2000 indicated horse-power, the mean speed 


diagrams appertaining—all of which were given in our 
impression of October 30th, as before stated—the author 
drew attention to a number of deductions from the results| above. In the deckhouse, at the fore end of the engine and 
given in the report which appealed to him, and should-also 
do to others engaged in every-day engineering work. The 
figures showing the cutting force on tool points, he said, 
should prove of service to machine tool designers. The 
information regarding the horse-power was worthy of special 
attention, for it was the power element which perhaps would 
form the greatest difficulty in the way of using existing lathes 
efficiently with the new high-speed cutting tools. A lathe 
on which a cut of gin. by fin. could be taken was by no 
means an abnormal one, and this duty could be carried 
out on most good lathes of, say, 12in. centres, but the 
driving cones, the countershaft, and the belts connected 
with few such lathes should be suitable for 24 horse-power. 
Further than this, the line shafts in most engineering shops 
were too light to drive many lathes using 20 horse-power each, 
or anything approaching that figure. The author believed 
that the problem of improving the output from existing 
lathes would, in many cases, need to start with the 
engines, main shafting, and countershafts, and from 
them go to the cones and back gear of the lathes them- 
elves. One point of importance connected with lathes 
was that when cutting mild steel the force on the tool 
point increased as the cutting speed fell. Hence, so far as 
the lathe proper was concerned, irrespective of its driving 
gear, it would appear to be less severely tried when cutting at 
a high speed than when cutting at a low speed. From this 
it naturally followed that lathes satisfactory for the old steels 
would be equally satisfactory for the new steels if the gearing 
end could be altered to meet the new power requirements. 
One point which attention to cutting speeds had forced on 
the author was that the speed variation for most lathes moved 
in steps which were too coarse, often causing the actual cut- 
ting speed to be much below the speed which the tool could 
stand. With many lathes the rise in speed, when the belt 
was moved to the next smaller cone, was about 40 per cent.; 
thus, with a job on which a surface speed of 80ft. could be 
cut, and one cone step gave, say, a speed of 85ft., then the 
next lower step would only give 60ft., which was equivalent 
to 30 per cent. loss of output, as the belt would have to be 
put on the latter step. The new requirement of powerful 
drives was likely to exaggerate this difficulty, as in many 
cases it was likely that cones having five steps would be 
replaced by cones having three or even two steps, so as to 
permit of wider belts. The remedy was to drive by motors 
having considerable speed range, or to drive the lathe by a 
mechanical speed device such as the Reeves cone arrange- 
ment. The next alternative was to vary the traverse of 
the cut, so as to give an area of cut which suited the speed 
obtainable from the belt. The Manchester tests formed a 
valuable record, and should be widely studied. It was to 
be hoped that they would be carried further so as to include 
cutting on cast steel and brass, also to include tests with 
drills and milling cutters. 


boiler casing, is the drawing-room, which is an exceptionally over the Cloch to Cumbrae distance being, as above stated, 








TWIN-SCREW STEAM YACHT NIRVANA. 














THE finely-modelled and equipped twin-screw steam yacht 
Nirvana, designed by G. L. Watson and Co., Glasgow, and 
built by David and William Henderson and Co., Limited, THE BOILER OF THE NIRVANA 
Partick, for the Countess de Bearn, of Paris, recently left 
the Clyde for the Mediterranean, after having undergone a 
series of speed and consumption trials of an onerous descrip- handsome room, panelled in specially selected satinwood. ; 15-08 knots, On the trials the owner was represented by Mr. 
tion, all of which were carried out successfully, a mean | At the after end of the deckhouse are the dining-room and | G. N. Boyn, of Paris. 
speed of 15-08 knots being obtained on a double run between | smoking-room, both being panelled in Spanish mahogany. 
the Cloch and Cumbrae lights, a result much in excess of the | The owner’s state-room, boudoir, and guests’ rooms are in 
contract. f the fore end of the yacht, and are very light and airy. The | Ir is reported from Bordeaux that an inventor has 

The Nirvana, of which we give an illustration herewith, officers and servants are berthed in comfortable and well-| ,,pmitted to the [authorities details of a new process for paving 
taken from a photograph by Robertson, of Greenock, is a | lighted rooms, arranged round their respective mess-rooms. | streets with steel. The metal is formed into blocks, which are 
handsome and finely-proportioned vess21, 225ft. long over all, | The crew are placed forward in the forecastle and the firemen | scored to prevent horses from slipping and motor-cars and cycle 
200ft, on water-line, 30ft. beam, and 17ft. depth of hold, her aft. Everything has been done to make the yacht thoroughly from skidding.. The cost of these blocks is 8s, a square yard, 
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ENGINEERS AS ARBITRATORS. 





CreRTAIN cases have recently been heard in the High 
Court in which the position of engineers as arbitrators, 
and their rights with regard to the payment of fees, have 
been discussed by his Majesty’s judges. In view of the 
fact that engineers are constantly employed in this judicial 
capacity, it may be of interest to discuss their legal 
position, more particularly with a view to ascertaining 
how they are entitled to recover their fees. 

In cases where the amount of the fees is settled before- 
hand, no question or difficulty arises; but it frequently 
happens that when an eminent engineer is employed to 
decide a question as arbitrator his remuneration is not 
fixed beforehand. 

In selecting an arbitrator who is to adjudicate ina 
technical case, the parties naturally seek to employ one 
whose professional eminence and familiarity with the 
subject matter of the dispute will tend to render the 
decision satisfactory to both parties; but they forget that 
for an engineer to undertake the burden of a reference 
involves a very considerable demand upon his time. Not 
only does the actual hearing involve his attention during 
business hours for many days, but his duties often involve 
a visit to the locus in quo, which may be in a remote 
country district. These facts do not seem to be con- 
sidered when those who employ an arbitrator complain 
that his charges are excessive. 

It appears to be clearly established, by cases in the 
High Court, that if no prior arrangement has been made, 
the parties are under implied obligation to pay the arbi- 
trator his fee. 

In the case of Crampton v. Ridley (20 Q.B.D. 48), the 
parties in a mercantile dispute agreed to refer their 
differences to arbitrators—who were not in the legal pro- 
fession—or, in case of disagreement, to their umpire. 
lhe arbitrators disagreed and appointed an umpire, who 
made his award. It was decided by A. L. Smith, J., 
that there was an implied contract by the parties jointly 
to pay the arbitrators and umpire reasonable remunera- 
tion for their services. 

The arbitrator must state the amount of his fees in his 
award, otherwise they are liable to be taxed. This was 
decided in the case of In re an arbitration between 
Prebble v. Robinson and Another (1892), 2 Q.B. 602). 
By See. 2 of the Arbitration Act, 1889 (52 & 53 V., c. 49). 
it is provided that a submission to arbitration, unless a 
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contrary intention is expressed therein, shall be deemed 
to include the provisions set forth in the first schedule to 
the Act, and by clause (1) of that schedule, “ the cost of 
the reference and award shall be in the discretion of the 
arbitrators or umpire, who may direct to and by whom 

these costs, or any part thereof, shall be paid, and 
may tax or settle the amount of costs to be so paid, or 
any part thereof.” It was decided that the amount of 
the costs to be so paid must be ascertained and stated 
in and by the award itself, and that otherwise the cost of 
the references and award, including the arbitrators’ fees, 
are liable to taxation in the ordinary course. A Court 
of arbitration, however, must give some particulars to 
show how the amount charged for fees has come to be 
made up. 

In the recent case of Gilbert v. Wright, which did not, 
however, involve any question relating to a charge by an 
engineer for his services, a motion was made on behalf of 
the defendant, who sought to set aside an award on the 
ground, inter alia, that the award as and for the costs of 
the umpire and arbitrators was excessive and unreason- 
able, and ought to be referred by the Court for taxation. 
The portion of the award complained of on the above 
ground was as follows:—*I further award, adjudge, and 
settle the amount of the costs of and incident to the 
award, including, with my own costs as umpire, the costs 
of the said as arbitrators, at the sum of 
£330 11s. 9d., which costs I further award, adjudge, and 
direct, shall be paid tome at . . upon taking up 
this my award.” It was argued that an arbitrator had no 
right to make his award in such a form that it was 
impossible for the parties to question the amounts which 
he was charging for himself. In giving judgment, the 
Chief Justice said:—*I am not going to say, on the 
material before me, whether or not the umpire’s charges 
were excessive. But I will distinctly say, as a matter of 
principle, that an arbitrator ought not to act in such a way 
as to deprive a person of his right to challenge the charge 
which he has made for his services. I think that the 
award should go back to the umpire, with directions that 
he shall state how much he awarded himself for his 
charges, and how much to the arbitrators.” 

A still more recent case makes it plain that those who 
act as arbitrators are entitled to remuneration commen- 
surate with the fees which their professional brethren are 
accustomed to charge. In the case of Llandrindod Wells 
Water Company v. Hawksley and Others (20 T.L.R. 
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241), which came before the Court of Appeal on 
February 10th, the facts, so far as they are material, 
were shortly these. The plaintiff company had entered 
into arbitration proceedings with the Llandrindod Wells 
Urban District Council for settlement of the price of 
certain land which was being acquired in accordance with 
the provisions of the Lands Clauses Acts.. Each of the 
parties to the dispute appointed an eminent engineer to 
act as arbitrators on their behalf, without making any 
bargain as to the fees which were to be paid, and the 
arbitrators, in their turn, agreed to select Sir George 
Barclay Bruce to act as umpire in the matter. The actual 
hearing of the arbitration lasted two days, for which the 
arbitrators charged 25 guineas a day, and the umpire, besides 
being present at the arbitration, went down to Wales 
and spent a day (apart from the two days on which he 
travelled) in viewing the waterworks which were the 
subject-matter of the arbitration. The amount awarded 
by the umpire to be paid by the district council to the 
water company was £13,820, while the total amount of 
the fees charged by the arbitrators and the umpire came 
to £476 12s. In order to take up the award, the company 
were compelled to pay this sum of £476 12s. The taxing 
master disallowed £119 5s., and the company now sought 
to recover this sum from the two arbitrators and the 
engineer as money overpaid to them. At the trial before 
Mr. Justice Ridley, evidence was tendered to show that 
the fees charged were fair and reasonable, and were such 
as engineers in the position of the defendants might be 
expected tocharge. The defendants also said that it was 
not consistent with their dignity to furnish particulars of 
their fees to the taxing master. Mr. Justice Ridley was of 
opinion that the fees were too high, and allowed the sum 
of £374 4s. 6d., giving judgment for the plaintiffs for the 
balance of £102 7s. 6d. The defendants appealed. In 
the course of his judgment allowing the appeal, the 
Master of the Rolls said :—“ The parties must be taken 
to have known the position of the persons they chose, 
and as they refrained from making any special bargain 
with them, they must be taken to have intended the 
natural result of employing gentlemen of such eminence 
—viz., that they would not be paid at the ordinary rate 
for persons of less experience. Prima facie a court of 
law is not the proper tribunal for determining the amount 
of remuneration to be paid in such a case. The question 
could only be brought before the Court by making a 
charge in the nature of extortion. The plaintiffs 
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relied on. the bill 
them and the district 
of the taxing master. 

res inter alios acta, and the question which the 
taxing master had to decide was different from the ques- 
tion to be dealt with in this case. 


of costs—drawn up as between 
council—and_ the certificate 


called by them. 


have had to pay who made a bargain with the defendants. 


The learned judge has applied a wrong standard. I see | 
no reason why the defendants should be bound to take | 


less than they would have been willing to accept had they 

been asked to make a bargain.” 4 
Although this case was decided in favour of the engi- 

neers, it points the moral that an agreement should be 


entered into for the amount of the fees to be paid before | 


the reference is undertaken. In the face of a written 
document, the parties could not be heard to say that the 
charges were excessive. 








THE INCH UNIT SYSTEM. 


By THOMAS PARKER. 


THERE is still a Bill in the House of Lords, now passed | 


to Committee, to make the metric system compulsory. 
This question is of great interest for engineers. 

There are innumerable objections to the metric system. 
Sir Frederick Bramwell’s great objection was that the 
metric system closed half the arithmetic; that it is only 
possible to use decimals, and that decimals are un- 
necessarily incurred, producing inefficiency. Others 
object that binary fractions and duodecimal fractions are 
impracticable with the metre units, that the kilogramme 
is too large, the gramme too small for practical use, yet 
too large for fine use; the milligramme almost useless. 
That whilst the units may be related by tenths in linear 
measure, the units for square measures must be by ratios 
of hundredths. That the units for cubic measure must 
be by ratios of thousandths, and also weight measure by 
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Range of Centimetre 
Linear Unit 





Those matters, however, were | 


The only evidence is | 
that of the defendants themselves and other witnesses | 
That evidence is that the fees are fair | 
and reasonable, and are not higher than anyone would | 





centimetre, and the range of usefulness of the figures of 
the inch will be evident. 


square centimetre, and the cubic centimetre, and the 
| gramme. Now, in English, the centimetre means a 
fraction of one-hundredth of the metre ; the one-hundredth 
of a square metre is too great a measure for this unit set, 


calling it a square centimetre. For the cubic unit one- 
| millionth part of unity is taken. The gramme is given 
the name of unity, but it is this particular cubic quantity 
of water. Now these units are simply a failure so far as 
their arithmetical existence is concerned. They are born 
| of necessity, and are truly a makeshift combination due 

to the error in the choice of the metre length; the milli- 
| metre sets are worse. 

It is true the metric system would sweep away our 
systems of avoirdupois, troy, apothecaries’ weight, «c., 
| with great advantage, but the units of the metre length are 
| too cumbrous. It is in our right toimprove these units 
| of the metric system, if possible, and the present juncture 
| is the great opportunity. Our inch length is the one length 
| that would meet all objections that have been raised, and 

give perfection to the units required by the metric 
| system. This is surely a valid consideration, seeing 
that it will secure such an important improvement, and 
also on the economic side. We have the inch units 
already established, and therefore no change of our 
| measures is required. Uniformity of systems and units 
cannot justify the enforcement of the metre units that 
are condemned by the admission of their greatest advo- 
cates, when we have in our hands in use already the 
most perfect units that can be found. The changes 
necessary to adopt the inch in place of the metric system 
are few and simple. The inch would take the place of the 
metre as the linear unit; the square inch would become 
the unit of square measure; the cubic inch would 
become the unit of capacity used as now, and the weight 
of a cubic inch of water would be made the unit of 
weight. Tenth ratios would not in any sense be imposed, 
as the units are not tied to any ratios, but tenth ratios 


The units in greatest use are the centimetre, and the | 


therefore it is necessary to take one ten-thousandth part by | 


WATER-TUBE v. FLUE BOILERS, 


At the meeting of the Manchester Association of Engineers 
held on Saturday, Mr. A. Hobbs read a paper on water-tube 
boilers for stationary work. Mr, Hobbs, in his paper, after describ. 
ing in detail the respective types of tube boilers now principally jn 
use, said that the Lancashire boiler was still the most popular steam 
generator for mill and factory purposes, and, properly worked, jt 
was certainly an efficient tool, but probably its most ardent 
admirers would admit that it was not perfect as a steam 
generator. He thought they would agree that the heat efficiency 
of a boiler and the rapidity of its water circulation were almost 
inseparable. The circulation ina Lancashire boiler was due tocon vec. 
tion currents alone. In a water-tube boiler the circulation was due 
not only to convection, but to the actual difference in density of two 
columns of water of different temperatures separated from each other, 
Other factors, all tending to give the water-tube boiler a higher 
heat efficiency than the Lancashire boiler, were the splitting up of 
the gases into smaller streams, the thin envelope separating the hot 
gases from the water, in comparison with the thickness of flue 
plating ina Lancashire ; and the fact that the external surfaces of 
the water-tube boiler could be cleaned or scraped, through the access 
doors in the sides of the setting whilst the boiler was under steam, 
whereas access to the external flues of a Lancashire boiler could on|y 
be obtained during a stoppage, usually at rare intervals, It was a 
significant fact that water-tube boilers were now being largely used 
in collieries, ironworks, and other places, where, only a few years 
ago, they were seldom heard of, The most important questions 
from a steam user’s point of view were, whether by using water. 
tube boilers he could reduce his coal consumption, running and 
maintenance costs, and obtain increased reliablity for mupooniventel y 
the same outlay as would be incurred by installing shell or fire-tube 
boilers? The cost of the water-tube boiler installation could be 
taken at 3 per cent. lower than for the Lancashire boiler installation, 
and, at the same time, it occupied 30 per cent. less floor space. 
As regarded efficiency or coal consumption, makers of any of the 
leading types of water-tube boilers would guarantee an efficiency 
of not less than 70 per cent. of the heating value of the fuel, under 
ordinary conditions, say, 10 lb. of water per pound of coal, and if 
they took what was a high figure, é.¢., 9 lb. for the Lancashire boiler, 
the reduction in coal consumption was still 10 per cent. in favour 
of the water-tube boiler. Mr. 8. Boswell contended that if a large 
surface for liberation of steam bubbles was of importance, the 
Lancashire or shell boiler had a very great advantage over any 
other type. He did not think so much need be made out of the 
seale and deposit question. Only a few days ago he had taken 
out a flue boiler after thirty years’ work, night and day. 
and during the whole of that time a tool had never been used on 
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ratios of thousands, making it necessary to remember 
many and varying ratios by square and cubes of the 
linear units and fractions. The millimetre, which is the 
1000th of the linear unit, needs to be fractioned to 
3, $, Zoth, and is not comparable either for practical use 
or range and simplicity of figures with the British mill, 
and so on. 

All the objections raised do not apply to the metric 
system of measures at all, but simply and only to the 
operative units in use with the system derived from the 
metre. 

In this investigation the British inch forces itself con- 
spicuously forward as the length which would banish the 
whole of these objections if it were used as the linear 
unit of the metric system, and that it would be such an 
improvement as would warrant Englishmen in substi- 
tuting the British inch for the metre, as the primary unit 
of the metric system. If we compare the inch with the 
metre in this capacity we shall at once see the simplicity, 
greater range and efficiency of the inch. 

The ratios of the metre derived units will be displayed 
if we put in figures the following statement :— 

Cnits of Linear Measure. 
1 metre, 1 decimetre, 1 centimetre, ] millimetre 
Units of Square Measure. 
] square metre, square decimetre, square centimetre, 
square millimetre =f er eee 
Units of Capacity Measure. 
1 cubic metre, 1 cubic decimetre, 1 cubic centimetre. 
1 cubic millimetre spa eae ehianhs Ae 
Units of Weight Measure. 
1 metre ton, 1 kilogramme, 1 gramme, 1 milligramme 


1-111 


1-010101 


1-001001001 


And for comparison put into figures the inch units and 
ratios :-— 
Units of Linear Measure. 
1 linear inch and 1 linear mill é 
Units of Square Measure. 
1 square inch and 1 mill super 52 
Units of Capacity Measure. 
1 inch volume and 1 mill volume . ape 
Onits of Weight Measure. 
1 inch unit weight and mill weight : Jou 1-001 
It is simpler to use the mill unit without the decimal 
point, as now is used ; avoid decimals altogether. 
The following diagram compares the inch and the 


1-001 
1-001 


1-001 


1-001001001 | 


can be used perfectly.. The chief alteration would be to 
the pound weight; the present pound would be called 
28 units, instead of 16 0z., and the ounce would be can- 
celled. The pound is now legally the weight of 27°727 
cubic inches of water at 62 deg. Fah. It may be made 
28in. at 4 deg. Cent. to secure uniformity—that is exactly 
1 per cent. added—or it may be made 25 cubic inches, 
which is 10 per cent. less than the present pound weight. 
The asual set of weights could be re-stamped to either. 

In the measures of capacity there is less difficulty, the 

present measures would be re-stamped to their number of 
| units. The gallon, which is legally 277°274 cubic inches, 
would be stamped 277} units. No doubt 10th ratios 
would become usually adopted. All our present rules 
and ratios would be cancelled in schools and 10th ratios 
| taught, and the Government would establish 10th ratios 
| for all Government work and taxes. The people would 
| soon think and work in tens, hundreds, thousands, &e., of 
| units, or the unit division. Instead of our present dis- 
| jointed systems and units, all quantities would be given 
in inch units. A ton, instead of being 20cwt., having 
80 qr. of 281b. (of 16.0z., or 7000 gr.), 62,000 units may be 
| taken and called a ton. A thousand units is almost 
| exactly 36]b. America uses the pound and ton (2000|b.), 
| the hundredweight being dropped. 
| There are now nominally 450 million people who have 
j adopted the metre units. There are nominally 550 
| million people, with by far the greater commerce, using 
the inch. There are 850 million other people who are 
| using other measures. 
| The 450 millions have a good system with inefficient 
|and condemned metre units. The 550 millions have 
| perfect inch units with inefficient systems. 
| No doubt the 850 million will follow, adopting the 
perfect units to the perfect system. 
| That this is the right and best thing to do is plain, and 
| it is in our hands to do, and concerns us most deeply, and 
the world would gain by obtaining perfect units. 

When the metre people see the units are improved, 
they will adopt the inch units. This would obtain all the 
advantage possible to the country, give the best and 
simplest sets of units for the use of sciences and 

| commerce, with the highest efficiency of time and utility. 
| Fractions may be banished and simplicity of arithmetic 
' take the place of the metre unit decimal puzzles, 
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it by way of repair. So far as economy was concerned, he might 
give two trials in America of water-tube +. flue boilers, the results 
of which were :—Galloway, 12-012 Ib. water per pound of com- 
bustible ; Babcock, 11-88 lb. of water per pound of combustible ; 
water in steam, Galloway, 0.57 per cent. ; water in steam, Babcock, 
3-24 per cent. 

Mr. Piggott said it had been claimed that in some of the best 
tube-type of boilers it was almost impossible for these to become 
scaled. All he could say was that no amount of rapid circulation 
of water, &c., would stop scaling, and that where water contained 
scale-forming ——— the latter would be deposited. He had 
seen scale under all conditions and in almost every type of boiler, 
and no theory would convince him that scaling was an impossibility 
in a water-tube boiler. He agreed that the Lancashire type of 
boiler was not good for high-pressure steam. The boilers had 
to be held together by what he would call “brute force,” 
the strains on the structure being enormous. There was 
too much made of the capacity of the Lancashire boiler. The 
water-tube boiler could do just as well with sudden demands of 
steam as the Lancashire boiler, and the Americans used, compara- 
tively speaking, nothing else but the water-tube boiler. There 
was, however, one certain thing with a Lancashire boiler, unless 
it had its economiser behind it, it was a very uneconomical type of 
steam-raiser. Mr. Roland thought the subject of water-tube 
boilers versus Lancashire boilers was one on which it would be well 
if the Association could get more definite information. Mr. Wells 
said the mistake was that they, as engineers, divided themselves 
into two camps, with water-tube on the one side and flue boilers 
on the other. Mr. Stromeyer maintained that collieries and iron- 
works were still largely in favour of externally-fired boilers. The 
favour with which water-tube boilers had again been received 
in this country was entirely due to the endeavours and experi- 
ments of Mr. Thornycroft. One advantage of the Lancashire 
boiler was that it would work without trouble; the water- 
tube boiler would not do with impure water, and there were other 
troubles in connection with this type of boiler which he thought 
would prevent it supplanting the Lancashire boiler, especially 
where there was plenty of space. He thought the advantages of 
the marine type of boiler for stationary inland work had not been 
sufficiently considered, and they could force a marine boiler to an 
extent that would not be practicable with the water-tube boiler. 
Mr. Constantine said his experience was that although the Lan- 
cashire boiler was undoubtedly a very good steam raiser, and had 
given excellent results, the water-tube boiler was more economical 
in practice, and the best type of water-tube boiler was less costly 
in the way of maintenance and cleaning. With regard to the 
marine type of boiler, this was subject to various defects, due 
particularly to the difference in temperature of the shell and the 
internal portions. Mr. D. Adamson spoke in favour of the Lanca- 
shire boiler, as having been in use for a very long period with satis- 
factory results ; and one great advantage it sessed was that it 
would last for twenty or thirty years and no y would know it 
was there, whilst the water-tube boiler required constant super- 
vision, 
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RAILWAY MATTERS. 


; total length of Belgian railways belonging to 
cae companies iu 1902 was 367 miles only. 


One ‘result of the new railway Jaw in Canada is to 
abolish half-rate tickets for clergymen, which heretofore have been 
universal on the railways of the Dominion. 

Ir is reported in Indian Engineering that Mr. Har- 
yington, chief en ineer, Simla-Kalka Railway, has gone to 
Ceylon toad vise the tovernment regarding its narrow-gauge railways. 


Tur tails used for the Manchester Corporation tram- 
1021b, per yard, and are of the following sections :-— 
Depth 7in., base 7in., tread 2in., width of groove 1in., depth of 
groove 1fin., and guard gin. 

Tur electric high-speed railway from Brussels to 
Antwerp, which has been in contemplation for more than three 
years, is expected to be shortly constructed. This railway would 
reduce the duration of the journey, which is now over an hour, to 
twenty minutes, 

Ir the Indian Government decides to purchase the 
Madras Railway in 1907, the value will be determined by the 
average price ofthe company’s shares in the London market 
during the three receding years, which period would begin to run 
from April Ist, 1 . 

As the London mail train was running between Paign- 
ton and Churston on Monday afternoon, the right-hand coupling 
yod of the engine snapped, and the driver brought the train toa 
standstill. Both the up mail from Kingswear and the down Torquay 
express were considerably delayed. 


Tue railway accidents in the United States in December 
include 43 collisions, 20 derailments, and two other accidents. 
Altogether 167 persons were killed and 280 were injured, a record 
which exceeds that of any month for many years past. In one 
accident alone 65 persons were killed. 


Rep.yine to Sir Thomas Dewar in Parliament last 
week, Mr. Brodrick stated that during the past five years the 
Indian Government had given orders for materials for Indian State 
railways amounting to £4,200,000. The percentage given to 
German firms was 3} per cent. on the whole. 


Accorpinc to the Board of Trade returns the year 
ended at June 30th, 1903, was a good one for tramway progress 
throughout the United Kingdom, There were 1772 miles of line in 
service, representing an increase of nearly 300 miles in the twelve 
months. Electric traction is in use for 12584 miles, and horses 
come next with 3394 miles. 


Tue 2.45 a.m. Great Central Express from London was 
accelerated on March Ist so as to run from London to Manchester 
in 4 hours and 20 minutes. It is booked to arrive at Sheffield 
at7.lla.m. The train goes on to Manchester with one stop in 
52 minutes, this being the shortest time ever recorded for ordinary 
booked trains on this journey. 


Ix the year 1902 the total length of the Belgian State 
railways was 2353 miles, of which 925 miles were single lines. The 
total length of railways used by the State was 2531 miles. The 
umount spent on the construction of State railways was £802,820, 
and on extension and improvements of existing railways £1,227,908, 
making a total expenditure of £2,030,728. 


Tue record of the application of high-speed reducing 
valves to the quick-action Westinghouse brake on passenger equip- 
ment shows that about one-third of the passenger locomotives, 
teuders, and cars in the United States now have the high-speed 
brake attachment, and nearly all of these applications have been 
made within the past two and a-half years. 


Tue time is approaching for the Secretary of State to 
take action in connection with his option to purchase the Bombay 
and Baroda Railway in 1905. The Board, says Indian Engineering, 
has had no answer from the Secretary of State to their letter, 
dated April 24th, 1903, submitting proposals for continuing the 
company’s operations to the end of its contract in 1954 under 
suitably revised terms. 


Tue total expenditure incurred by the State during the 
period between 1834 and 1901 for construction of Belgian railways 
and purchase of lines belonging to private companies was 
£81,266,844. In 1895 the amount was £57,045,664. This increase 
of over £24,000,000 in the short space of six years is accounted for 
in great measure by the purchase of the Great Central Railway, 
which is about 267 miles long. id 


Tue Pennsylvania Railroad Pension Department has 
now been in operation four years, and 2136 employés have been 
retired. Of these 527 have died. The total amount paid out in 
pensions during these four years has been £244,817. The pay- 
ments in 1903 were £72,000, which is almost 50 per cent. larger 
than the sum paid in the year 1900. Of the total nnmber pensioned 
in the four years 426 were under seventy years old—that is, 
within the optional limits sixty-five to sixty-nine. 


It has been arranged that the new Hamps and 
Manifold light railway, which has been constructed with the object 
of assisting farmers in North-East Staffordshire to transmit their 
goods easily and quickly to market, will be opened on Whit- 
Monday, The line starts from near Hartington and runs to 
Waterhouses, where it connects with a new branch of the North 
Staffordshire Railway, which is almost completed. The Treasury 
have made a free grant of £15,000, and a loan of £10,000 has been 
made by the Staffordshire County Council towards the con- 
struction of the line. 


ALTHOUGH only 142 tramway systems in this country 
are rounicipally owned, against 154 worked by companies, the 
former own the larger systems with some 1068 miles, as compared 
with 704 eyed arr: owned, The capital expenditure increased 
by £10,000, sterling during the year ended June 30th last, 
making a total of £41,656,597. The passengers carried numbered 
close upon 300,000,000 in excess of those travelling in the pre- 
ceding year. The gross receipts advanced by £1,250,000 sterling 
to £8,090,042, and after,deducting working expenses the net 
receipts are £2,578,783, or £700,000 ahead. 


TuE modifications of the Grand Trunk Pacific contract 
have been made public by the Canadian Government. In the 
changes made, it is provided that time for the extension and com- 
pletion of the Western division saould be prolonged to 1911. On 
the mountain section of the road the Government will guarantee 
the bonds to the extent of 75 per cent. of the cost of construction. 
Another important change is that Government will not demand the 
payment of interest until five years behind time. According to 
the Ottawa correspondent of the Standard, if the Government 
take over the Eastern division, the Grand Trunk will have running 
powers over it. ; 


_ Tae Midland Railway Company has, through its par- 
liamentary agents, deposited the estimates required by the Stand- 
ing Orders of Parliament, showing the cost of all the new works 
proposed to be constructed under theirOmnibus Bill of the present 
session, These works comprise :--(1) A junction railway at Lang- 
with, connecting its railway from Mansfield to Warsop with the 
Lancashire, Derbyshire, and East Coast Railway ; (2) a widening 
at Chesterfield of the company’s railway from Derby to Leeds ; 
and (3) new roads at Wingerworth, in Derbyshire, and Hendon. 
The total cost of these works is given at £74,986. Parliament, 
however, will be asked to sanction an increase in their capital 
powers of £300,000, with the usual borrowing powers, 
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NOTES AND MEMORANDA. 


THE vessels on the Register of the United Kingdom on 
December 31st last numbered 20,464, of 15,773,981 tons gross. 


Five cases of trouble in consequence of working in 
commonest air in a bridge caisson have been reported in New 
York city within the last few months, 


Wuat is said to be the largest loom in the world has 
been built in Germany for weaving artists’ painting cloth, It is 
capable of weaving feltings 48ft. wide. 


Durine the month of January 1433 vessels, measuring 
280,294 register tons net, used the North Sea and Baltic Canal, 
against 1250 ships and 244,346 tons in the same month last year. 
tng encashed amounted to 142,958 marks, against 115,866 
marks, 


TuE entries for the Automobile Club’s side-slip trials 
to be held from March 25th to March 30th have closed. The 
entries in all number twenty-one, eighteen from England, one from 
Wales, one from Ireland, while France will be represented by M. 
Henri David, of Paris. 


Ciype shipbuilding has made a gratifying recovery 
during February. About 70,000 tons of new work have been 
laced. With the wages dispute settled, prospects generally have 
improved. During the month nineteen vessels, aggregating 
41,000 tons, were launched. 


A RECENT United States patent provides for the main- 
tenance of a vacuum within the rim of a fly-wheel to prevent its 
bursting, which, says the American Machinist, is more sensible— 
just a little—than it would be to get a vacuum on the outside of 
the rim to prevent its collapsing. 


Tue council of the Iron and Steel Institute, on the 
motion of Sir Lowthian Bell, Bart., has resolved unanimously to 
award to Mr. Robert A. Hadfield, chairman, the Bessemer gold 
metal for 1904, in recognition of the great services he has rendered 
to the metallurgy of iron and steel. 


At the Bath Town Council meeting on Tuesday the 
Mayor announced that the Hon. R. J. Strutt had communicated, 
asa result of further investigation with regard to the presence of 
radium in their mineral springs, that he had detected the presence 
of radium not only in the deposit, but in the water itself. 


THE total addition of steam tonnage to Lloyd's Register 
during 1903 has been 1,008,756 tons gross ; and, of sailing tonnage, 
34,595 tons gross ; or, in ali,1,043,351 tons gross. About 93-5 per 
cent, of the tonnage added to Lloyd’s Register consists of new 
vessels, nearly all built in the United Kingdom. The gross deduc- 
tion of steam tonnage from the Register amounts to 508,648 tons ; 
and, of sailing tonnage, to 117,774 tons; or, in all, to 626,422 
tons. 


THE printed questions and answers issued on Saturday 
from the House of Commons include the following statement by 
Mr. Gerald Balfour, President of the Board of Trade, in reply to 
Mr. Runciman :—The total quantity of coal exported from the 
United Kingdom to France in 1902 was 7,408,000 tons, and in 1903 
6,976,000 tons. The total quantity of coal imported into France 
from Germany in 1902 was 1,013,000 tons, and in 1903 1,054,000 
tons, 


A process for preventing the formation of blowholes 
in steel castings, by directing a producer gas flame and air blast on 
the crown of the casting before solidification begins, has been 
described in the Zeitschrift Vereines Deutsche Ingenieure by Herr J. 
Riemer. The result is that solidification takes place from below 
upwards, instead of beginning with the crown. A number of 
figures and illustrations are given showing the beneficial effect. 
The electric arc has been employed in the same manner, 


THE statistical tables for 1903, published by Lloyd's 
Register of British and Foreign Shipping include a statement show- 
ing the countries for which the vessels have been built.. Seven 
hundred and forty-nine thousand and fifty tons, or nearly 69 per 
cent., have been built for the United Kingdom, and 350,199 tons, 
or 31 per cent., for other countries. Among the latter, Germany 
leads with 62,598 tons ; the United States of America have 45,529 
tons ; Austria-Hungary has 38,853 tons; Italy, 34,763 tons ; Hol- 
land, 25,838 tons; France, 25,692 tons; and Norway 24,506 
tons. 


THE medical officer of health for Sheffield, Dr. Sour- 
field, reporting on the cause of the recent cases in the city of 
poisoning from carbon monoxide gas, states that some Siemens fur- 
naces, long idle, were re-started close to the poisoned house. The 
flues had contracted and the joints become leaky. Then, owing to 
wet weather sealing the surface of the ground, when the furnaces 
were re-started, gas driven along the flues by the steam blast 
escaped into the surrounding ground, and found its way along 
the foundation wall until it reached the house in question, 60ft. 
away. 

A NEw device for driving a dynamo for ignition pur- 
poses on a motor car was exhibited at the Paris Automobile Show. 
A small turbine is placed within the silencer, and is operated by 
the exhaust gases, the turbine itself driving the ignition dynamo, 
From experiments made with a 6 horse-power car, it is said that 
the exhaust was sufficient to run the turbine at 5000 revolutions 
per minute when idle, at 3000 revolutions per minute driving a 
dynamo of 10 volts 5 ampéres, and at 2000 revolutions per minute 
driving a 20-volt 5-ampere dynamo. The total weight of the 
complete apparatus is 26 lb. 


On account of the heavy cost of mains when illumi- 
nating gas is distributed at ordinary pressures, especially to out- 
lying and suburban districts, we learn from an American con- 
temporary that plans are being matured in St. Louis for the use of 
higher pressures in the mains with reducing valves at the 
suburban distributing centres. Two systems will be used, in one 
of which the pressure in the mains will be about 5 lb. per square 
inch, this pressure being adopted in order to use cast iron mains. 
In the high-pressure system pressures of 20 Ib. to 80 Ib. will be used 
with pipes having screwed joints. 


Tue American Iron and Steel Association has received 
from the manufacturers statistics of the production of all kinds of 
pig iron in the United States in 1903. The total production was 
18,009,252 tons against 17,821,307 tons in 1902, 15,878,354 tons in 
1901, and 13,789,242 tons in 1900. The chief pig iron producing 
States in 1902 were Pennsylvania, 8,211,500 tons ; Ohio, 3,287,434 ; 
Illinois, 1,692,375 ; and Alabama, 1,561,398 tons. Of the total iron 
produced, 504,757 tons only were made with charcoal as fuel ; 
927 tons with mixed charcoal and coke; 1,911,347 with coke and 
anthracite coal ; and 15,592,221 tons with bituminous coal. 


THE use of concrete piles in wet soil no doubt saved 
a large building in St. Louis, according to the Engineering Neirs. 
A sewer is being constructed in the alley adjoining the St. Louis 
News Company’s building at 1010, Locust-street, and a partial 
undermining of the wall of this building caused it to settle, 
threatening collapse. The wall was torn out and steps taken to 
make the building permanently safe, but difficulties were at once 
encountered in an attempt to provide a suitable foundation, as the 
sewer was in the way. It was decided that piling would serve the 
purpose, but it was feared that there would be too much moisture 
in the ground from the sewer for the safety of wooden piling. 
Resort was therefore had to concrete piling, and twenty-eight piles, 
20ft. long, 22in. in diameter at the top and 6in, at the bottom, 
were driven, 











MISCELLANEA, 


Tue German Emperor has ordered six motor wagons 
for service in connection with the Imperial Household. 


A FURTHER increase in the number of motor appliances 
used by the Metropolitan Fire Brigade is under consideration. 


FirtEEN mills have stopped working in Bombay since 
the beginning of the year, and another fifteen will, it is expected, 
be compelled to close soon. 


THe Edinburgh Water Trust’s borrowing powers for 
the new supply from the Talla amount to £1,150,000, the probable 
cost of the works is estimated at £1,290,000, and a new provisional 
order is to be applied for to obtain additional borrowing powers. 


At a meeting of the Scottish steel makers, held on 
Wednesday afternoon, it was resolved to advance the prices of 
ship plates by 2s, 6d. a ton and angles by 2s. 6d. a ton, making 
the first named £5 15s., and angles £5 5s. per ton, less 5 per cent, 
discount. No change is made in boiler plates, 


At the meeting of the London County Council on 
Tuesday, in reply to a question respecting the rebuilding of Lambeth 
Bridge, Mr. Straus—vice-chairman of the Bridges Committee- 
promised that a report on the bridge should be brought up. He 
recently drove over the bridge in a pair-horse phaeton, and the 
oscillation was such that he would not return by the bridge. They 
had recently had iron plates, originally jin. thick, brought to the 
Committee, which were taken out of the bridge, and they had worn 
as thin as a post card. 


Durine the present year it is hoped that a brake- 
testing instrument will be put up in the garage of the Automobile 
Club for testing the horse-power of members’ cars on the road 
wheels, and it is further hoped that a plant will be put down for 
testing carburetters, ignition, and all other details of motor 
cars. The Road Resistance Committee of the British Associa- 
tion has requested the Automobile Club to carry out experiments 
in this direction with their instrument, and this will be done 
during the coming year. 


Tue Admiralty have decided to place orders for the 
armour required for two of the battleships now in course of con- 
struction at the Government dockyards, and there is considerable 
rejoicing amongst the workmen at the East-end of Sheffield at the 
prospect of early employment. Altogether, about 6000 tons of 
armour are required. Of this, 2400 tons will be made by John 
Brown and Co., about 2000 by Messrs. Cammell, Laird and Co., 
and the remainder by Messrs. Vickers, Sons and Maxim. The 
work is to be put in hand at once. 


THERE was a considerable increase in shipping at the 
Port of Alexandria in 1902 as compared with the two preceding 
years. The number of steam and sailing vessels which visited the 
port was 2922, with a total tonnage of 2,633,702 tons—an increase, 
as compared with 1901, of 40 vessels and 72,443 tons, and, as com- 
pared with 1900, of 92 vessels and 258,083 tons. The number of 
steamers which entered the port in 1902 was 1395, with a total 
tonnage of 2,476,569 tons—a decrease, as compared with 1901, of 
48 steamers, but an increase of 73,352 tons, 


On Saturday there was launched from the Wallsend 
yard of Swan, Hunter and Wigham Richardson, Limited, the firs‘ 
floating coal depédt, built to the order of the Admiralty. The 
depdt is the first of its kind constructed 01 the river. It is 424ft. 
long and 67ft. 9in. in breadth, and has 12,000 tons storage 
capacity—11,000 tons in hoppers and 1000 tons in bags—sud is 
equipped with twelve Temperley transporters entirely operated 
by electric machinery, and the hoppers are fitted with eighty coal 
chutes for filling the bags without shovelling. 


At Wednesday’s meeting of the Derby Town Council, 
it was reported that the Belgian contract for rails for the new 
electric tramways had been cancelled, and that a new one on 
identical terms had been entered into with the North-Eastern 
Steel Company of Middlesbrough. The announcement was 
received with applause, the delay in the re the foreign 
rails having caused widespread dissatisfaction. hen originally 
accepted, the contract was £1200 below the lowest English tender, 
but several lots had failed to come up to specifications. 


OnLy one firm tendered for the construction of the new 
dry dock at the New York navy yard. The bid was £216,449. 
The limit of cost of the dock was fixed by Congress at £200,000, 
and no decision has been reached by the Navy Department or the 
Bureau of Yards and Docks. It is probable that new proposals 
will be invited, and if unsuccessful in a second attempt it is not 
unlikely that the department may conclude to build the dock with- 
out the intervention of the contractor. The dock is to be of stone 
and concrete, and to be of size sufficient for the largest ships. 


THE expansion of the native cultivation of cotton in 
Togoland is slowly but surely being carried on. According to the 
latest reports, the prospects for this year’s crops in the Togo 
hinterland are favourable. Mr. Robinson estimatesthe harvest at 
some hundred bales. It is particularly worthy of notice that 
recent deliveries of Togoland cotton have been more highly valued 
by the Bremen Cotton Exchange and the textile industry than the 
deliveries from the first crop. The native grown cotton from the 
Kpandu district was valued as highly, as regards quality, as the 
American fully good middling. 


Statistics relating to American pig iron production, 
compiled by the Jron Age, show that, owing chiefly to the blowing 
in of thirty blast furnaces by the companies controlled by the 
United States Steel Corporation, the weekly ey for pro- 
ducing anthracite and coke pig iron jumped from 185, tons on 
January Ist to 278,319 gross tons on February Ist. The January 

roduction was 922,746 tons, as compared with 846,695 tons in 

ecember. Including the make of charcoal pig iron, the total 

roduction for last month was 965,766 tons, against 892,500 tons in 
Rcsaiiens 1,078,628 tons in November, and 1,596,703 tons in 
September, 1903. 

Tue British Consul at Trieste reports that the Kerka 
(Dalmatia) electricity works, developing 20,000 horse-power, will 
be opened shortly. A great part of the power generated will be 
transmitted to Sebenico, where a calcium carbide works has been 
erected. The transmission line will be 74 miles long. The central 
station at Jaruga contains two 3500 horse-power sets, and it is 
anticipated that the annual production of carbide will be 5000 tons. 
It is further stated that the company formed for the utilisation of 
water power of Dalmatia, under the name of the Societ’ Romana, 
has also commenced operations on the Manojlovac waterfall, from 
which it is hoped that 25,000 horse-power will be obtained. 


AN apparatus has been devised by M. G. Claude which 
makes it easy to separate the oxygen from the nitrogen of air. It 
consists of a bundle of seven tubes of copper 2 m. long and 13 mm. 
inside diameter, which are placed within a metallic vessel. This 
vessel contains liquid air up to a height equal to two-thirds of the 
length of the inner tubes. At the top and at the bottom the tubes 
terminate in bell-shaped receivers. Air compressed to about 
2 atmospheres—cooled by passing through a worm immersed in 
liquid air to a temperature of — 160 deg.—is passed into the tubes. 
The air as it ascends is partially changed to the liquid form, and is 
collected in the lower receiver. The gaseous residue passes through 
a stop-cock fixed in the upper vessel. A manometer indicates the 
pressure, which varies up to 2 atmospheres, according to the 
regulation of the tap. The lower the pressure the less rapid is the 
condensation, but, on the other hand, the richer the product. 
With a pressure of 0-7 atmosphere all the oxygen can be separated 
with the evaporation of 57 parts of the liquid air surrounding the 
tubes for every 100 parts of oxygen condensed, 
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: F. A. Brockuaus, Leipzic ; A. TWEITMEYER, Leipzic. 
INDIA.—A. J. ComBripGk AND Co., Railway Bookstalls, Bombay. 
ITALY. |.oRSCHER AND Co., 307, Corso, Rowe; Bocca Freres, Turin. 
JAPAN.—KELLY AND WALSH, Liwitep, Yokohama, 
‘ Z. P. MARUYA AND Co.. 14, Nihonbashi Tori Sanchome, Tokyo, 
RUSSIA.—C. RICKER, 14, Nevsky Prospect, St. Petersburg. 
gs, AFRICA.—W™. Dawson & Sons, Limitep, 7, Sea-st. (Box 489), Capetown. 
Gorpon AND Gotcn; Long-street, Capetown, 
R. A. THOMPSON AND Co., 83, Loop-street, Capetown. 
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East London, Grahamstown, King Williamstown, Stellenbosch. 
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Duane-atreet, New York ; SusscripTion News Co., Chicago. 
STRAITS SETTLEMENTS.—KkLiLy anp Warsn, Limite, Singapore. 
CEYLON. Wisavartna AND Co., Colombo, 
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TO CORRESPONDENTS. 


4 = In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

42 All letters intended for insertion in Tuk ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith, No notice 
whatever can be taken of anonymous communications, 

4H We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


A. W. D. (Leicester).—We ree d you to see Robinson's ‘‘Gas and 
Petroleum Engines,” published by Spon; Donkin’s ‘‘Gas and Oil 
Engines,” by Griffin; and Dugald Clerk’s classical work on the ‘‘ Gas 
Engine.’ 

E. T. (Tewkesbury).—There are, we believe, fourteen different standards 
of nominal horse-power. The old portable engine rule was to square the 
diameter of the piston in inches and divide by 10. Thus, an engine 
with an Sin. cylinder was 6-4 nominal horse-power. The Admiralty 
rule, in old times, was to multiply the area of the piston in square 
inches by 81b. effective pressure and by 240ft., the assumed piston 
speed per minute, and divide by 33,000. A rough-and-ready rule was 
to divide the indicated horse-power by 6 The Board of Trade rule is 


N.H.P., where S is the sum of the squares of the diameters, in 








Ss 


| 30 


inches, of all the cylinders, 
INQUIRIES. 


STRAW ENVELOPE MAKING MACHINERY. 
S1r,—I shall be obliged by the address of manufacturer or agent. 
lublin, March 2nd. R. D. 
THE MURPHY STOKER. 
S1n,—I shall be obliged to anyone who will give me the address of the 
J.N. D. 


maker of the Murphy stoker. ‘ 
Woolwich, March 


znd. 
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Birdwood, B.A. 


Tue INstTITUTION oF ELectTRICAL ENGINEERS.—Thursday, March 10th, 
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Hon. Lord Rayleigh, O.M., M.A., LL.D., F.R.S., Professor of Natural 
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THE NAVY ESTIMATES. 


Last week we published the Admiralty pro- 
gramme of shipbuilding for the ensuing financial 
year. The First Lord of the Admiralty’s statement 
is usually made in advance that members of Parlia- 
ment may be prepared to discuss the diverse 
questions involved when the House goes into Com- 
mittee on the Naval Estimates. On Monday night 
Mr. Pretyman paid a well-deserved tribute to the 
late Sir William Allan, and then went on with the 
The general idea involved 
is that Great Britain shall always have a fleet a little 
more powerful than those of any other two countries 
combined. This refers to battleships alone. The 
work to be done by cruisers in protecting our com- 
merce would be so far reaching, so arduous, and so 


| multifarious, that an enormous fleet of cruisers is 
| absolutely essential to Great Britain. 


The island 


_ conditions of this country ; the possession of Colonies; 
5 | the universal existence of the British flag, all make 


demands which no other country under the sun has 
to satisfy. The money asked for by the Admiralty 
is an enormous sum; but it must always be borne in 
mind that it is, in homely phrase, very largely taken 
out of one pocket to put into another. The funds 
supplied by the taxpayer are to the extent of many 
millions sterling, spent directly and indirectly in our 
private shipyards, in our naval dockyards, on stores 











supplied by British firms, and in pay handed to 
British sailors. The position would be very different 
if we had to buy our warships, or stores, or 
materials almost exclusively abroad. 

It is not necessary to reproduce what we have 
already published. For engineers the principal 
interest of Mr. Pretyman’s speech lies in what he 
had to say about the training of the men who work 
our ships, and on whom the safety of the nation 
depends. The most noteworthy feature in the 
Admiralty programme is the frank admission that 
the “sailor’’ has ceased to exist, and that in a 
mechanical navy the mechanician must perforce 
supplant the man of sails, and masts, and yards. 
We have contended for this for years. We have 
pointed out that the sailor was in a war fleet as 
obsolete as the man in armour would be in the 
battlefield. The Admiralty have accepted the situa- 
tion. They have been convinced by the stern logic 
of facts. Until a year ago, Mr. Pretyman told the 
House, the whole of the seamen of the fleet were 
trained in masts and yards and gunnery, and the 
work in the engine-room and the stokehold was 
regarded as a speciality. ‘As the necessity for in- 
creased knowledge of gunnery, care of machinery, 
and stokehold duties among all the men of the fleet 
was forced upon the Admiralty it became clear that 
the gunnery school, the torpedo school, and the 
various schools in which instruction was given, 
would have to provide accommodation for the whole 
of the men of the fleet. Under the new system, 
instead of these schools being overcrowded, it had 
been realised that the necessary training for every 
man of the fleet was training in gunnery, in stokehold 
duties, and in care of machinery, from the earliest 
age at which a boy entered the service on board the 
training ships.” We are convinced that in no other 
way could the Navy have been maintained in that 
all-comprehensive efficiency which is essential tothe 
life of the nation. 

On oné most important point Mr. Pretyman was 
silent ; possibly he does not think that the time has 
yet come when he should speak. We need not be 
reticent. It is an open secret that the engine-room 
artificer is not as a class satisfactory. That is not 
the fault of the artificer, but his misfortune. These 
men enter the Navy with fixed habits. They are 
seldom less than twenty-one years of age; they do 
not understand and do not relish naval discipline. 
Many of them belong to trades unions, and are 
imbued with trades union principles. But this is 
not all. As a class they are specialists. The turner 
can do nothing but turn; the fitter cannot run a lathe ; 
the coppersmith is a worker in copper, and cannot 
wipe a joint on a lead pipe. As to engine driving, 
the artificer has to pick up that art as he best can. 
Now, ou board a warship, the thing above all others 
needed is the all-round man—something not far 
removed from the extinct millwright. The Ad- 
miralty hold now that every navigating or executive 
officer should be competent to take charge of the 
engine-room, and that every engineer should be 
able to take charge of the deck and navigate a ship. 
Much the same principle must be carried out among 
the subordinate ranks. In the day of battle, 
interchange of duties will surely take place. 
But beyond all this it is found that the engine-room 
artificer of the present day is unable to do work 
unless he has the best modern tools. He is nota man 
of resource. As a rule, unless he has all the appli- 
ances which he deems necessary, he cannot effect a 
repair. All this is simply the result of the change 
which has been proceeding in shop methods all over 
the country for some years. The Navy wants not 
the specialist, but-the “ handy man "—the man who, 
if he has not got a particular tool or appliance, will 
improvise what he wants. But for this a special 
training is needed, and we are glad to say that the 
Admiralty has been for some time making special 
arrangements for the training of boys who will 
grow up to be artificers of the kind wanted. The 
opportunities which will be afforded to the really 
clever boy are almost unlimited ; and if only care is 
taken that the ultra-scientific is kept out of the 
course of instruction, and a good millwright, 
instead of a bad cross between a fitter, or a 
turner, and a professor of physics, is turned out, 
the result will be one of the highest possible im- 
portance to the Navy and the country at large. 
The subject is one on which we shall have a good 
deal to say at the proper time. 


STEAM LOCOMOTIVE TRIALS IN GERMANY. 


It is highly probable that British railway engineers 
will manifest as much interest in the steam loco- 
motive trials which are now being conducted in 
Germany as they have exhibited in regard to the 
experiments which have already been made in that 
country in connection with high-speed electric 
traction on railways. In both cases the identical 
track—that constituting the military railway between 
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Marienfeld and Zossen, in the neighbourhood of 
Berlin—has been utilised for the purpose of the tests 
in so far as they have proceeded, and it will continue 
to be used until they have been finally completed. 
But while the electric railway trials have been 
undertaken by a private company which has suc- 
ceeded in attaining a maximum speed of 131 miles 
an hour, the steam locomotive tests are being carried 
out by the Prussian State railway authorities, as 
represented by the Berlin Railway Direction, and at 
the direct instance of the Minister of Public Works. 
The fact may be recalled in this connection that a 
large sum of money was voted some time ago by the 
Government so as to permit of the before-mentioned 
military railway being reconstructed with heavier 
rails and more numerous sleepers, in order that the 
trials both with steam and electric locomotives might 
take place. Indeed, the State railway authorities, 
however highly they regard the results obtained 
experimentally with electric traction in Germany, 
are sti!l of opinion that the steam locomotive has not 
been shown to the best advantage in that country. 
A few cases in illustration of this fact may be cited 
from the official time tables in respect of certain 
main lines. For instance, the average speed recorded 
for the journey between Berlin and Hamburg by 
express trains is 42 miles an hour, and the maximum 
speed 48 miles an hour; between Hamburg and 
Bremen, 38 miles and 40 miles an hour respectively ; 
Bremen-Hanover, 40 miles and 43 miles; Hanover- 
Berlin, 37 miles and 43 miles; Berlin-Halle, 43 
and 48 miles; Berlin-Leipsic, 34 and 44 miles; 
Berlin-Dresden, 37 and 38 miles; and between 
Berlin and Breslau, 44 and 49 miles an hour 
respectively. 

It will be seen from these figures that even the 
maximum speeds attained, on the assumption that 
the official time tables are adhered to in actual 
service, are considerably inferior to the results 
which are recorded every day by various British 
and French railways, and which have from time 
to time been published in our pages. The 
primary causes of this backward state of affairs in 
regard to steam locomotion in Germany are of a 
varied character. In the first place, the railways 
are practically owned by the Governments of the 
federated States, and there is therefore little incen- 
tive to depart from old-established customs and 
systems, and enter upon a progressive movement ; 
secondly, the main lines of railway are said to be 
largely overloaded with traffic; and, in the third 


place, the traffic is mixed owing to the lines being 
generally only of double track, and, as a conse- 
quence, ordinary passenger trains, goods trains, 
and express passenger trains all pass along the 


same rails. It is this mixture of traffic under 
existing circumstances of management and track 
conditions which is largely blamed for the lack of 
development in the matter of speed on the railways 
in Germany; and the opinion is gradually gaining 
ground that it will soon become necessary to con- 
struct a third track, if not a fourth, in order to 
accommodate the increasing traffic requirements of 
the country. However that may be, the State 
railway authorities have thought it desirable to 
hestir themselves a little, stimulated as they have 
been by the determination of those who are the 
highest in authority to ascertain what perform- 
ances can actually be obtained from steam locomo- 
tives, when, given a fair trial on a clear road, and 
unhampered by other traffic. It was officially 
stated before the Budget Commission on the rail- 
way estimates the other day that the existing 
permanent-way of the German railways will not 
allow of a speed higher than 74 miles an hour being 
realised, but this is by no means accomplished 
owing to the difficulties which have already been 
mentioned. 

If the practical limit in everyday working is not 
attained, it has been possible to reach and even 
surpass it experimentally on the Marienfeld-Zossen 
military railway. In this case the Berlin Railway 
Direction are making trials of six different kinds of 
steam locomotives, the latest and most powerful of 
which has yet to be tested. Of the other five, one 
has hauled a load of 120 tons at the rate of 74 miles 
an hour, while with a smaller load the speed has 
been increased to 79 miles an hour. As no special 
demand has hitherto been made on builders for 
express engines for German railways, we suppose 
that the result obtained, poor as it is compared with 
what has been done in other countries, must be 
regarded as fairly satisfactory. What the sixth 
locomotive, which has been constructed at Cassel, 
will be able to accomplish remains to be seen, but 
we note from the high-speed locomotive compe- 
tition which has just been settled by the Verein 
Deutscher Maschinen Ingenieure, that the two prize 


and that their proposals have been laid before the 
Minister of Public Works. The increased interest 
shown in regard to steam locomotion on the 





German railways will be enhanced on the conclu- 
sion of the trials which are still in progress on the 
military railway. What the final result will be 
remains to be seen. The State railway authorities, 
while impressed with the high-speed electric railway 
tests, are believed not to be equally sanguine con- 
cerning the commercial possibilities of a railway 
modelled according to those trials, although with a 
prospective speed of 100 miles an hour as the limit 
of practical working. If this belief should continue, 
the only hope lying before the promoters of high- 
speed electric railways in the immediate future is 
to finance, as well as to propose, the construction of 
a line in order to show what can be actually 
accomplished under the ordinary working conditions 
of traffic. 


CLEARANCE IN STEAM ENGINE CYLINDERS. 


Ir can scarcely have escaped those who keep 
their eyes open that the economical efficiency of 
the average steam engine has increased during the 
last few years, and is increasing. The time is not 
yet distant when a steam engine that did not 
require more than 201b. of feed-water per hour to 
develop a horse-power was regarded as a very suc- 
cessful and satisfactory machine. In the present 
day few large steam users will rest content with 
engines that want more than 15 1b. per horse per 
hour, and many engines in light and power stations 
do even better than that. The improvement in per- 
formance is due to several causes; one of the most 
influential is the reduction of clearance space. Con- 
cerning the theory of this method of saving steam 
not a little has been written. It is by no means 
certain, however, that the problem presented has 
been fully explored; at all events, there is reason 
to believe that something yet remains to be settled 
before we can accept existing explanations as quite 
satisfactory. 

The simple view of the whole matter is that the 
clearance space is filled at each stroke with steam 
which does no work until expansion begins. Thus 
let us suppose that the clearance space equals 10 per 
cent. of the capacity of the cylinder, and that the 
cylinder wants 10 lb. of steam per stroke. If there 
were no clearance then 9 lb. of steam would do, and a 


10 per cent. economy would he effected. This is, | 


however, not quite true, because during expansion 
we have 10 lb. of steam at work instead of 9 |b., and 
the general effect will be for any given range of ex- 
pansion to fatten the diagrams. Regarded in another 
way, the effect of clearance is to reduce the ratio of 
expansion. D. K. Clark has given tables calculated 
on the assumption of a 7 per cent. clearance which 
show the effect of it very plainly. Thus, when 
steam is cut off at :75 per cent. of the stroke, the 
actual ratio of expansion is 1:3. If the cut-off 
takes place at 0-1 of the stroke, the ratio of expan- 
sion is not ten times, but 7:8 times only, and so on; 
but these figures do not explain the fact that the 
engine expanding 7°8 times only in this way 
is not so economical as one expanding 7°8 times 
without clearance. In a word, the loss in economy 
proper to the reduction in the ratio of expansion is 
not great enough to explain that due to the influence 
of clearance. Thermodynamic investigation has 
so far done but little to clear up a subject which is 
much more obscure than it appears to be at first 
sight. Calculations made on particular assumptions 
as to what the loss due to various percentages of 
clearance ought to be seldom agree with the realised 
facts. Few things about the steam engine escaped 
Rankine, and we do not think that anything can be 
added to his expression of the effect of clearance in 
reducing economy. Having given formule for the 
loss of efficiency, he goes on to say: “ The diminu- 
tion of energy exerted is not quite equal to the 
above amount, because the energy with which the 
steam rushes in to fill the clearance is expended 
partly in impulse against the piston and partly in 
producing heat by friction arising amongst the 
particles of steam, and that heat superheats the 
steam, and makes a less quantity suffice to fill a 
given space at a given pressure.” 

If, then, it is conceded that clearance causes 
waste of heat energy, it follows that it ought to be 
reduced to the smallest possible percentage. We 
shall come to the mechanical way of doing this in a 
moment, but first it is desirable to point out that 
ostensibly we can obtain the fullest possible measure 
of success by the simple expedient of compressing a 
sufficient quantity of exhaust steam in the cylinder 
to fill up the whole clearance space to boiler pres- 
sure. This was Rankine’s way out of the difficulty. 
All that is necessary, he says, is to carry compres- 
sion up to the boiler pressure. ‘The effect of this 
adjustment is to save all the additional expenditure 


schemes contemplate a speed of 93 miles an hour, | of steam per stroke denoted by cz’ in Equation 5,and 


to save also the loss of energy per pound of steam 
expressed by Formula 6, so that the efficiency of the 
steam remains undiminished.” He adds, as an 








obvious fact, that the mean effective pressure will be 
diminished, the fattening of the diagram to which 
we have referred above not taking place. The 
whole power of the engine is reduced, but the con. 
sumption of steam is reduced more proportionately, 
All this reasoning would be very plausible in an 

case. It is specially recommended by the brilliance 
of Rankine as an authority on thermodynamics. [pn 
practice, however, compression will not compensate 
for clearance, and this is true even when com. 
pression is pushed so far that the pressure 
attained is greater than that in the boiler. Indeed, 
careful investigation has shown that in not a few 
cases it is better to put up with clearance than to 
neutralise it by compression. Those of us who 
remember the discussions on steam engine economy 
that took place some years ago before the Institu- 
tion of Civil Engineers and other kindred socicties 
will not forget the part played in them by com. 
pression. Possibly nothing about the thermo. 
dynamics of the steam engine has been more care- 
carefully fought over. It will be enough to say 
here that while Rankine wrote about steam in this 
connection very much as though it were a permanent 
gas, steam, and particularly exhaust steam, is a most 
unstable fluid, and the conducting power of the 
metal of the cylinder and the almost uncanny 
part played by water goes far to upset all 
calculations and predictions. In no case, we think 
it is safe to say, has compression ever effected 
any particular economy in the use of steam ; and 
compression is in the present day adopted not to 
save coal, but to prevent knock, and make high- 
speed engines run quietly without noise. The effect 
of compression is further complicated when the 
cylinders are jacketed. Altogether it may be 
stated without any fear of contradiction that what 
goes on when exhaust steam is compressed varies 
continually with the circumstances under which 
compression is effected, and that in no case are the 
interrelations of all the phenomena fully under- 
stood. 

The great practical truth gradually learned is that 
it is simply waste of time to try to make compres- 
sion neutralise clearance ; and, accordingly, we find 
that in all really high-class modern land engines 
clearance is being reduced to the smallest possible 
fraction. It has long been known that ammonia 
compressors must be made with a minimum of 
clearance or they fall off in efficiency; and the 
pistons, accordingly, will touch the cylinder ends, 
when the cranks are turned round no work being 
done. When there is pressure the settiag up of the 
bearings is found to give clearance enough. Such 
practice cannot be adopted with the steam engine ; 
but pistons are worked within less than a fourth of an 
inch of the covers. Butit is in saving port and pas- 
sage space that the advantage is to be gained. The 
double-beat drop valve, properly designed, is excel- 
lent in this respect; and Corliss valves in the sub- 
stance—so to speak—of the cylinder covers enable 
considerable reductions to be effected. Curiously 
enough we met not long since with an engine in 
which elaborate care had been taken to bring the 
admission valves as close as possible to the cylinder, 
while the exhaust valves were fitted in large boxes 
under the cylinder ends, of about one-tenth of the 
capacity of the cylinder. This was not-a British 
design. Finally, we’ may say that after every con- 
ceivable explanation has been given, the fact still 
remains that the suppression of clearance secures 
an economy for which no adequate theoretical 
reason can be assigned. There is no doubt a quite 
sufficient cause; what it is remains to be stated. 
Those who design and build steam engines may 
rest content with the facts, and act on them with 
much benefit to themselves and steam users, with- 
out worrying about the precise reason why. 
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THE PREMIUM SYSTEM IN THE DOCKYARDS. 

We learn with the liveliest satisfaction that the Admiralty 
have decided to adopt the premium system in the Govern- 
ment dockyards. Time has only helped to confirm us in the 
good opinion of this system, which we formed many months 
ago when the whole subject was discussed exhaustively in 
these columns. The extended use of the system has con- 
firmed the views of its advocates, and confounded the 
anticipations of its opponents. It is cordially and intelli- 
gently accepted by the workmen, and it offers undoubted], 
the means of reducing in a marked degree manufacturing 
costs. Hence its adoption in our dockyards is a matter of 
moment to the whole country, for it means that a new 
era commences, and that the navy yards, instead of being 
as heretofore a glaring example of extravagant labour 
costs, will set an example of economy to private yards. 
We hope we shall be forgiven if we express a little per- 
sonal pride in the decision. Tar Eneinegr has thrown 
itself heartily into the advocacy of the premium system, 
and we have reasons for believing that in some measure 
the articles that have appeared in these columns have been 
of use to the Superintendents of his Majesty’s dockyards. 
We think we observe this particularly in the fact that the 
Rowan system is the plan to be followed, Those of our 
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‘yeaders who have devoted any attention to the subject are 
well aware of the particular advantages this system enjoys, 
and we need say no more than that its strong position is 
yendered stronger by its selection in this case. In con- 
clusion, we may direct attention to the “ Notice to Work- 
men,” which is being posted in the home dockyards, and 
which we reprint on page 244. It shows that the matter 
has been carefully thought out, and that it is to be entered 
upon systematically, and we have therefore no doubt that 
with the co-operation of the workmen, who have every- 
thing to gain from it, the premium system will be a 
notable success in the public service. 








LITERATURE. 


Tiquid Fuel and its Combustion. By Wm. H. Boorn, 
M.A.S.C.E, London: Archibald Constable and Co., Ltd. 
1903. 

We have little to say about this book that is not in its 





favour. It is a large octavo volume of 397 pages and an 
index. There are 199 illustrations, and a few diagrams 


It is very well printed, and the illustrations are 


besides. 
So much for the external 


for the most part excellent. 

characteristics of the volume. 

The title is to a certain extent misleading. Mr. Booth 
has written about many things besides liquid fuel. As a 
book of reference the work is correspondingly enhanced 
in value. We have before us really a treatise on most of 
the things that go to the generation of steam. We. take 
at haphazard the contents of three chapters. We begin 
with Chapter II.: The economy of liquid or solid fuel ; 
the dangers of petroleum; air necessary for combustion ; 
general principles of — fuel combustion ; flame analy- 
sis; refractory furnace linings; the Weir boiler. Chapter 
VII.: Materials; cast iron; steel ; fire-bricks; fire-clay ; clay 
analysis; special form of bricks; classification of clay 
goods. Chapter X.: Purification of water ; prevention of 
scale in boilers; the Clarke process; the double process; 
the economics of water softening; the magnesia salts; 
iron; acid tests; boiler compounds. These give a very 
inadequate idea of the wide area covered. 

The volume is divided into two parts. The first is de- 
voted to a consideration of general principles; the second 
deals with the various methods which have been adopted 
for burning liquid fuel, and so far as we can see our 
atithor has not omitted any system which has achieved 
fair success but Henwood's. It is not, perhaps, too 
much to say that the information which he supplies is in 
ull cases recent, accurate, and as full as possible. The 
principle adopted by the author has been to state facts, 
and for the most part, let opinions take care of them- 
selves. The volume is singularly free from disquisitions 
of all kinds. It is also noteworthy for the felicitous way 
in which its author explains phenomena. Take, for 
example, the following passage :—* Temperature is a heat 
effect that is apparent to the sense of touch, and only by 
temperature can heat be transferred from one body to 
another, and the transfer is always from the hotter body 
to the less hot body. In this way heat can be transferred 
from a body containing less actual heat to one that con- 
tains more heat. Thus a mass of 1 Ib. of iron, heated toa 
temperature of 132 deg. Fah., contains 12°98 heat units ; 
a similar mass of water, at a temperature of 82 deg. Fah., 
contains 50 heat units, the heat content being in each 
case measured from 82 deg. Fah. Yet, if we immerse the 
iron in the water, heat will leave the iron which contains 
so little heat and will enter the water that contains so 
much heat, and will raise the temperature of the water.” 

No one who has mastered so many facts concerning 
combustion as our author has could escape the forma- 
tion of opinions of his own. We have said that Mr. Booth 
confines his attention to setting facts before his readers. 
There is, however, one noteworthy exception. In the 
course of a very sound treatise on smoke and combus- 
tion, he advocates the use of external fire-brick furnaces, 
in which the fuel shall be ignited and distilled, the result- 
ing flame being used to make steam. There is something 
very attractive about this proposal. Smoke is in the 
main due to the hurried cooling of the products of com- 
bustion. It may be taken as proved that, if even a highly 
bituminous coal is used with care in a brick furnace, no 
smoke will be produced. So far, Mr. Booth is quite 
right. But, on the other hand, unless care is used, the 
fire-brick furnace will give out volumes of dense black 
smoke. Noris this all; the part played in the generation 
of steam by radiant heat is very far from being fully 
understood. There is much about it extremely obscure. 
According to Lord Kelvin, radiant heat traverses a metal 
such as copper without calling its conducting powers 
into play in any way. The external furnace does not 
communicate radiant heat to the water in a boiler, and 
the consequence is that although very many attempts 
have been made, particularly in France, to render the 
external furnace satisfactory, no one has succeeded. In 
fairness to the author we give two extracts, which may 
be permitted to speak for themselves :— ; 

An argument in favour of refractory furnaces for bituminous 
fuel is that only a proportion of the total calorific capacity of a 
bituminous coal is generatéd on the grate ; and, therefore, the 
fuel which burns on the grate is debited not only with its own 
combustion, but also with the splitting up of the hydrocarbons and 
other volatiles, and raising them to such temperatures as will 
enable them to burn ata second zone of combustion. It is difficult 
to gain acceptance of these views, and it is certain that furnace 
and boiler designers have not, as a rule, recognised the facts that 
give rise to them, 

Further on we have: 

Furnace temperatures are always lower than ordinary rough 
calculations make them. First, only half the coal is burned 
actually on the grate ; secondly, the other half and the excess of 
ur used seem to reduce the temperatures ; thirdly, there is the 
reducing effect of vaporising half the fuel, and this is simply 
enormous, and has never before been recognised as considerable, 
if, indeed, it has ever been allowed to suggest itself ; fourthly, 
there are the very active heat-absorbing surroundings of water- 
cooled plates or pipes. All these causes work together, with the 
further assistance of the movement of specific heat to reduce the 


awer- 


perfect combustion is possible. The combined action is so 
boilers 


ful that even so-called smokeless Welsh coal will smoke in 
of the Belleville type. 

We have given much space to the consideration of 
Mr. Booth’s arguments, because they are ingenious, well 
worked out, and, in one sense, unanswerable. But it 
appears to us that there is not a little risk of mixing up 
two totally different things. That success in preventing 
the evolution of smoke may be attained in the way 
suggested we do not doubt. But it must not be taken 
for granted that because a chimney smokes fuel is being 
wasted. The quantity of carbon which will make rolling 
volumes of dense black smoke is quite insignificant. The 
true test of economical combustion is the absence of 
carbonic oxide and free hydrogen from the products of 
combustion; and both may be absent, although the fires are 
smoking heavily, or both present in large quantities, 
evidenced by the blue flame at the top of the chimney of 
a vertical boiler burning coke, when there is absolutely 
no smoke whatever. 

We have in this book, for the first time, definite data 
collected from almost every trustworthy source as to the 
calorific value of liquid fuel. It is almost—though not 
quite—needless to add that these data in no way support 
the extravagant claims which have been made for oil as a 
fuel. The information supplied is at once minute and 
comprehensive. Writing of American petroleum fuels, 
our author states that average oils represent about 
1,000,000 B.T.U. per cubic foot, or 35,000,000 units per 
35 cubie feet of spaee. A ton of’good coal filling the 
same space represents 33,000,000 B.T.U. So far there is, 
it will be seen, a saving in bunker capacity, but it is not 
large. As to the absolute thermal efficiency of petroleum, 
it comes out, on the whole, much lower than is generally 
believed. It varies between between 17,000 and 20,000 
B.T.U. per lb., as compared with coal at about 12,000. 
There are better qualities of oil, as there are better 
qualities of coal; much depends on the percentage of 
waterin the oil. It will very quickly beseen by those who 
begin for the first time to study liquid fuel that enthusiasts 
who regard its substitution for coal as a very simple 
matter really know next to nothing about it. The whole 
subject is full of difficulties and complications, due in 
part to the extraordinarily complex nature of the mineral 
oils, and in part to the conditions under which the oil 
must be burned. 

The second portion of the volume gives most minute 
information as to the way in which liquid fuel can be 
burned. It really appears to us that Mr. Booth has col- 
lected all the information available, and has selected from 
this everything that is worth having. The great value of 
this book is that it apparently contains an answer to 
every question that can be asked about the combustion of 
oil. It is very. commonly said by engineers, of text- 
books, that just that information which they most want is 
never to be found in a printed volume. The book before 
us is certainly not open to this charge. At all events, 
if special information is not to be found in its pages, we 
are quite at a loss to say where it is to be sought for. 


History of American Steam Navigation. By Joun H. 
Morrison. New York: W. F. Samitz and Co. 1903. 
To very many people this cannot fail to be an interest- 
ing book. It must always be remembered that the 
United States took a very leading part in the develop- 
ment of steam navigation, largely in consequence of the 
necessity which existed for making use of her great rivers 
as waterways. The first portion of the volume is devoted 
to early history, and is very complete. It is interesting 
to note that John Fitch, as far back as 1790, patented 
more than one invention for propelling vessels by steam, 
which have since been put forward as novelties not less 
useful than startling. 

The volume is a large octavo of 630 pages. There is 
a number of illustrations. Its contents are divided 
into twelve chapters, and the information supplied is 
profuse, and in not a few instances very dry. It sets 
forth in detail the rise and progress of American steam 
navigation on the Hudson and Delaware rivers, on the 
Western rivers, Long Island Sound, Lakes Erie and 
Ontario, and the various coast lines. The three last 
chapters but one deal with steam ferries, high-speed, 
lighthouses, steamboat inspection service, and _life- 
saving service. The title of the last chapter is curiously 
suggestive in its concatenation, “ Hell Gate. Steam 
Calliope or Organ.” Hell Gate was the name given toa 
dangerous reef in Long Island Sound, which has been 
almost removed by blasting. The steam calliope was 
invented in 1855 by J. C. Stoddard, of Worcester, Massa- 
chusetts. It consisted of a number of steam whistles 
more or less in tune. The Armenia on the Hudson River 
was fitted with one in 1858. It had thirty-four whistles, 
was placed on the after-deck, and played by a keyboard 
in the main saloon. At one time these machines seem to 
have been popular. The largest made had thirty-four 
whistles, ranging in diameter of bell from lin. to 6in. 
At first they were played with steam at any pressure in 
the boiler. If they were tuned for 90 lb.,and the pressure 
fell to 70 lb. or 80 lb., the effect produced was indescrib- 
able, leading to riots, shootings, and suicide. Subse- 
quently a reducing valve was introduced, and the pressure 
kept steadily to 10 pounds. 

Mr. Morrison appears to have overlooked the circum- 
stance that in our 86th volume, 1898, we published a 
long series of articles on American paddle - wheel 
steamers, with beam engines; and in our 88th volume, 
1899, we published another series of articles on early 
paddle - wheel steamers. Both series were copiously 
illustrated. They cover much of the ground occupied by 
Mr. Morrison. His book, however, gives no engineering 
details, save certain dimensions. It is far more con- 
cerned with the commercial and general history of the 
development of steam navigation in the United States 
than with mechanical details. There is no other book at 
all like it published; and to those who are interested in 





products of bituminous coal to a temperature below that at which 





the history of progress in America we can recommend it. 


Properly used, it will be found to teach many useful: 
commercial lessons. 


Revue de Metallurgie. Directeur Henry . Le Chatelier,- 
Part I.; 4to. Paris: Ve. Ch. Durod, 

Tuis is a new technical serial founded by the joint 
co-operation of the Committee of French Ironmasters, the 
Société d’Encouragement, and the principals of Several 
large industrial establishments, for the more special study 
in France of scientifie questions of metallurgical interest, 
and the reproduction of information upon such subjects 
that has appeared in foreign countries. It is intended to 
appear in- monthly parts, giving about 1000 pages 
annually to original memoirs and extracts, the latter, 
on account of their greater abundance, receiving the 
largest portion of the space, while the former will be 
mostly devoted to.the records of experimental researches 
on the constitution and properties of metals and their 
alloys, the calorific power of fuels, the utilisation of motive 
power, and similar subjects undertaken for the elucidation 
of special and well-defined objects. It will, in fact, take 
over the metallurgical section of the Bulletin of the 
Société d’ Encouragement which, for the future will be 
relieved of this particular subject. ‘The reader, however, 
will be no loser by the change, as the same excellent and 
liberal system of illustration which has for many years 
part characterised the metallurgical reviews published in 
that journal is fully maintéined in the new one. 

The first part contains, in addition to an introductory 
essay on the place of science in industrial work, by the 
editor,- Professor’ H. Le Chatelier, a long memoir on the 
methods of deformation and fracture of iron and soft 
steel, by Messrs. Osmond Fremont and Constant, con- 
taining a large amount of detailed observation and 
illustration of the microscopic appearances developed 
in steels by mechanical stresses, and, as far as may be, 
explanation of their causes, and another by M. L. Guillet 
on silicon steels, which is of considerable interest, as 
steels containing from 0°5 to 0°7 per cent. carbon and 
0°8 to 1°3 per cent. silicon are now currently used in 
France for making railway springs. Such steel, when 
appropriately hardened and tempered, shows a high 
resistance to shock, although the tensile strength and the 
elongation before fracture are both high. 

The second, or review section, gives a well digested 
series of abstracts from other sources, classified under 
twenty different heads in a somewhat similar manner to 
that adopted by Mr. Brough in the Journal of the Tron 
and Steel Institute, but covering the whole field of 
metallurgy, instead of being confined to fuel, iron, and 
steel alone. Apart from a few,; which are somewhat 
ancient in character, these are well brought up to date, 
and, when necessary, properly illustrated, the more 
important ones being full digests of the originals. If the 
promise of the first number is maintained in the per- 
formance of its successor, this will become a valuable 
addition to our special technical serials, and we wish 
every success to Professor Le Chatelier and his editorial 
colleagues on their new venture. 





SHORT NOTICES. 

Die fiir Technik und Praxis wichtigsten Physikalischen Gr dzsen 
Von Olaf Linders. 8vo., pp. 396. Leipzig: Jah und Schunke 
1904.—This work, according to its full title, is a systematic 
description of the more important quantities used in physical 
calculations for industrial purposes and their systematic alge- 
braical nomenclature, which are classed under the different 
headings of geometrical, mechanical, thermal, optical, &c. Such 
branches of the subject as may be supposed to be fairly widely 
understood are only generally noticed, but in the electrical 
section, which is arranged under the four heads of electro 
statics, magnetism, electro-dynamics, and electro-magnetism, the 
definitions are much more elaborate and well illustrated, and 
likely to fulfil the author's intention of giving useful practical 
information to those who may not have the time or opportunity of 
going fully into the study of the more special works on such 
subjects. For convenience in practical use the author suggests 
two modifications of the C.G.S., one being on the decimetre kilo- 
gramme second basis, and the other on the-centimetre kilogramme 
second, while for international use he proposes to systematise the 
algebraical notation of such quantities by the use of different 
alphabets for the different groups, such>as Roman for geometrical 
quantities, italics for mechanical, German black letters for thermal 
and optical, and Russian for electricalquantities of all kinds. 
This scheme is very thoroughly carrieg..out in the text, but the 
result does not seem to be one that is likly to be generally accept- 
able or to come into general use. The descriptive electrical part 
to which we have alluded above contains some excellent matter, 
and which, from its principal purpose, will make the book of value 
to students. 

Facts about Peat: Peat Fuel and Peat Coke: How to Make it and 
how to Use it; What it Costs and what it is Worth. By T. H. 
Leavitt. Boston : Lee and Shepard. 1904. Price 1 dol. net.—This is 
a book setting forth the advantages of the author’s system of 
making ‘‘condensed” as distinguished from ‘‘ compressed ” peat 
fuel. No description of the process is given, but judging from 
the illustrations we are unable to see in what the difference 
consists. Much of the book is occupied with praise of peat fuel, 
quite well deserved, but leaving the important fact that it is 
practically impossible to make the manufacture pay on one side. 
Mr. Leavitt has obviously a good deal to learn about peat. Thus 
he seems not to know that there are .at least three varieties of 
peat which require different treatment. The illustrations are 
excellent. > 

Modern House Drainage: Plans and Diagrams. By Gerard J. G, 
Jensen. London: The Sanitary Publishing Company, Limited. 
Price 2s. 6d.—These plans and diagrams are illustrated on a large 
scale on two sheets, linen backed. They are folded so as to slip 
into an envelope case measuring 6in. by 8}in. A ground-floor 
plan of a mansion is shown with all its sanitary connections, 
including discharges from baths, water-closets, sinks, and rain- 
water pipes. The methods of plumbing to be followed are well 
depicted, and sections are given of joints in pipes, of gullies, of 
manholes, &c. The whole forms a useful series of drawings, 
valuable not only to engineers, but also to those who are contem- 
plating having such work carried out for them. 








Tue Stockton Chamber of Agriculture has decided to 
put forward a resolution at the March meeting of the Central 
Chamber, that the maximum speed of motor cars should be 
twenty miles an hour, and that drivers should slow down to about 








six miles an hour when passing horses, and should stop when 
requested to do so 
























































































240 


4, 1904 





THE ENGINEER 





THE CRYSTAL PALACE MOTOR CAR SHOW. 
No, II1.* 

Tue deserved success which has attended the efforts of 
at least two of the leading English motor car builders 
who have adopted horizontal engine practice seems to 
have had an encouraging effect upon new comers in 
this branch of engineering, and the latest recruit to the 
ranks of the automobile builders has decided to adopt a 
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operated. “Each valve, together with its seating, is readily 
removable, and all are interchangeable. The unusually 
long connecting-rods enable the intermediate chain, or 
gear drive, used by some makers of cars fitted with hori- 
zontal engines, to be dispensed with, and reduce the friction 
on the eylinder walls by reason of their small angle of 
obliquity. On the other hand, it should be mentioned 
that for the comparatively small diameter of cylinder, 
the connecting-rods are much longer than those gene- 
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well-balanced horizontal engine. We allude to the firm 
of Lea and Francis, Limited, of Coventry, and Piccadilly, 
London. This firm’s reputation as cycle makers is well 
known, but they have wisely decided to ignore cycle 
building practice in motor car work. The motive 
mechanism in the Lea and Francis car. wil] at once 
impress the engineer as sound practice in most respects, 
notwithstanding that it comprises one or two distinct 





departures from current ideas, as will be seen from the 
accompanying illustrations (Figs. 1 and 2). The engine 


“THe Encincer’’ 


Fig. 2—LEA AND FRANCIS PLANETARY GEAR 


has three cylinders, placed horizontally under the body of | 
the car, with cylinder covers and valve chambers easy of | 
access. Long connecting-rods couple up the pistons to | 
the crank shaft, whieh is parallel to the rear axle. | 
The crank shaft is provided at each end with a 
tiy-wheel, containing a friction clutch Each clutch | 

| 

| 


' the shaft. 


engine practice, 


rally adopted in high-speed steam 
cam shaft 


with which they invite comparison, A 
placed 
the crank shaft through skew gear by means of a longi- 


ism operates all the valves. The whole of the cam shaft 


mechanism is enclosed in a casing which is hinged on | 


to the longitudinal shaft, as in the Maudslay car, and 
may be readily raised to give access to the valves. 
The lubrication of the moving parts has received special 
attention, the oil being 
pumped into the crank shaft, 
which is suitably drilled to 
give communication to all 


( 


the bearings and the connecting-rod ends, while pipes 
carried along the rods themselves serve to supply lubricant 
to the gudgeon pins of the pistons. The live rear axle — 
Fig. 1—is of nickel steel, and undivided. Upon one 
end of this shaft the off-side road wheel is keyed, whilst 
the other road wheel, subject to the control of the 
balance gear, is free to rotate on the opposite end of 
A tubular sleeve surrounding the shaft carries 
at each end a chain sprocket. ‘The pinions of the spur 
balance gear are mounted upon the face of the near-side 


| sprocket, and engage a pair of spur wheels, one of which 


| of the adjacent road wheel. 


is keyed to the internal shaft and the other to the nave 
The sleeve runs on roller 
bearings. The transmission gear gives a direct drive on 
the two higher speeds, and the power may be transmitted 


| through either of them at will by putting one or other of 


| the two friction clutches into action. 


The ratio of one 


' chain drive is suitable for the top speed and the other is 
| suitable for the next speed. The above refers only to the 


; direct drives. 
| simple form of planetary ae 
' between the friction clutch and the c 
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Fig. 4-LANGDON-DAVIES FRICTION CLUTCH 


is mounted on an extension shaft, upon the other end | 
of which is a sprocket adapted to receive the chain | 
from a corresponding sprocket on a live rear axle. 
The engine is capable of developing 21 brake horse-power 
at 800 revolutions, and its cylinders are 4in. diameter by 
6in. stroke. The valves are vertical, and mechanically | 





* No, IL. appeared February 26th. 


For the low speed and reverse action a 
2—is introduced 
ain sprocket on the 
high-speed side. - The teeth of this planetary gear are 
always in mesh, and, of course, while the higher speeds are 
being used the ger isidle. The speed lever, by means of a 
sliding fork, makes the necessary changes in the planetary 
gear to put the low speed or reverse into action, and, at 
the same time, controls the friction clutches. The 
frame of the car differs from current practice. The main 
longitudinal members consist of I section steel girders, 
tapered at each end, and the longitudinal members are 
connected by suitable cross members. 
novel method of construction adopted in the Lea and 
Francis car eriables the use of the prevalent bonnet to be 
avoided: -The workmanship displayed in the exhibits at 
the Crystal Palace commanded admiration. The main 


| design is due to Mr. Alexander Craig, M.I. Mech. E. 


The Langdon-Davies Motor Company, Limited, South- 
wark-street,’ London, had a car running in the grounds 


| which was fitted with a new system of change-speed gears 


and a friction clutch worthy of notice. These are illus- 
trated in section in Figs. 8 and 4. With regard to the 


change-speed gear, it will be observed that all wheels are 


always in mesh, and are clutched to the shaft as required 
by interlocking jaw clutches. When the clutch pedal is 


immediately over the valves is driven from | 


The somewhat | 
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pressed down, it first releases the sliding clutch, and 
being depressed further, it unclutches whicheyey vias 
was previously in use, and allows the handle X ‘ote 
shifted without any effort to select any other geay whe 1 
As the pedal is allowed to rise the spring pulls the ¢ Ke 
shaft O, and through the medium of the forks U,V, oy W 
operates one of the clutches L, M, XN. The cluteh , 
engages the shaft K, thus giving a direct drive on the 
top speed. ‘The pins and slots Z on the rod P prewaal 
the handle X being moved except when the pedal is fully 
depressed, and also prevent any but the selected an 
being engaged, so that the handle is definitely locked both 
when the gear is either engaged or disengaged, except 
when the pedal is depressed. The drawing shows pe 
three speeds and reverse, but the system is, of comin 
applicable to any desired number of changes. a 
This system is unique in that the clutch pedal dig. 
engages the gears, and that the gears cannot be changed 
until the sliding clutch is disengaged. The friction cluteh 
shown in Fig. 4 is of the Weston type, in which the friction 
friction is produced by a number of circular flat plates 
carried on a prolongation of the fly-wheel and clute) 
sleeve, and revolving in oil. It will be noticed that y 
spring washers are interposed between the adjacent 
plates, and the combined force of these causes the 
declutching action to be very rapid, while the frictional 
contact when in use can be graduated from the minimum 
to the maximum. It will be observed that an essentig| 
difference between this device and that which has been 
invented by Professor Hele-Shaw lies in the adoption of 
flat plates instead of plates with V grooves. A run ona 
car fitted with the Langdon-Davies clutch demonstrated 
that the qualities claimed for it have not been overstated, 
Considerable attention is now being devoted to the 
improvement of petrol carburetters, to enable a uniform 
mixture of gas and air to be obtained at all speeds of the 
engine. The necessity for these improvements has been 


; f | accentuated largely by the wide range of speeds at whic 
tudinal shaft at the side of the engine, and this mechan- | em te pe nytadlge- 


the petrol engine is now required to run since the 
adoption of throttle controlling. Nearly all the leading 
makers have their own automatic devices, but 
the principles on which these are based have 
muchincommon. Their automatic functions are brought 
about in several ways, such as the admission of more or 
iess air, either mechanically by the increased speed of 
the motor itself as in the Krebs, or by the increased 
pressure in the exhaust pipe as in the Wolseley, or by the 
pressure of water flowing through the jackets of the cylinder 














Fig. 3-LANGDON-DAVIES CHANGE AND SPEED GEAR 


as inthe Napier. The Krebs has already been described in 
Tue EnGtneer. The Wolseley automatic carburetter is 
shown in Fig. 5. It has an additional chamber contain- 
ing a diaphragm A, which is acted on by the pressure of 
exhaust gases in the exhaust pipe of the engine. As this 
diaphragm rises against the coil spring B it opens air 
ports in the piston valve C. These ports admit more air 
from the atmosphere, which passes through the pipe D, 
and mixes with the carburetted air in the mixture pipe. 


Fig. 5—-WOLSELEY CARBURETTER 


FE is the inlet orifice to the pressure chamber, F' the pipe 
connected to the exhaust. pipe, G the hot-air inlet, and H 
the passage to the engine. If the throttle valve be 
closed or partially closed the pressure of the exhaust 
gases is reduced, and so the diaphragm remainsdown and 
the valve C closed. When the engine is running slowly 


‘the automatic apparatus on the left hand is inoperative. 


Fig. 6 represents a section of the carburetter used on the 
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— 
Chenard and Walcker cars, the operation of which will be of the motor are therefore supplied by varying the aper- | fitted to the Napier cars. A is the air admission pipe, 
followed. A is the air inlet, B an annular air tures of petrol and air inlets, in accordance with the | B a throttle valve controlled by a ‘diaphragm C, subject 
opened or closed by the piston valve C, D a immediate needs of the engine, and if twice the amount | to the pressure of water on its upper side, D is the jet, 
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Fig. 10O—BRISTOL WAGON AND CARRIAGE CO.’S STEAM LOIFRY 
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Fig. G CHENARD AND WALCKER CARBURETTER . ’ ) E : 
of petrol be required, so the amount of air will be avto- | the petrol being maintained at a constant level by the 
needle valve closing the petrol inlet, E a perforated disc, matically and correspondingly increased, and so on, | ordinary float feed arrangement. E is a hollow cylin- 
a special spring, and G the passage for the mixture. 
tothe motor. The combined air and petrol valves C, D, 
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Fign, 7 and G—-NAPIER CARSURETTE? Fig. 1—STRAKER'’S WATER-TUBE BOILER 
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lift in accordance with the suction of the motor, which, of working from a fixed constant, which has been deter- drical valve surrounding the jet and having two ports, 
course, increases with the speed, and thus air and petrol mined by experiment. Figs. 7 and 8 show the car- one, F, controlling the air admission to the jet chamber, 
are admitted in the desired proportions. The demands buretter and hydraulic air regulator which is now being the other, G, throttling the mixture to the motor. This 

valve is controlled by the driver, an actuating lever 
being arranged in the steering wheel for this purposc. 
H is the ordinary valve controlled by the governor, 
independently of the throttle. J is the pipe leading to 
the motor. 

As the driver rotates the hand-controlled throttle valve 
E to reduce the supply of gas to the motor by the 
port G, the valve also reduces the air admission by the 
port F. Now, by varying the shape and size of these two 
ports a permanent ratio can be established between the 
flow of gas to the motor and the air admission, and any 
desired suction obtained at the jet, the motor running 
at constant speed. To vary the speed of the motor 
without altering the turning effort, the automatically- 
controlled throttle B in the air admission comes into use. 
To control this valve advantage has been taken of the 
fact that the water pressure in a pump-driven circulation 
varies with the speed of the motor. Thus, suppose the 
driver wishes to slow the speed of his motor, he actuates 
the central throttle E, reducing the supply of gas to the 
motor, and getting the correct proportions of air end 
petrol; then, as the motor slows down, the autometic 
valve still further reduces the air admission, to stil] maintain 
the correct mixture. A notable feature in this carburetter 
is that no throttling action takes place when the engine 
is called upon to give its greatest power. 

The illustration—Fig. 9—above represents a 20-pas- 
senger steam omnibus, built by the Straker Steam 
Vehicle Company, Limited, Bristol. It is on the same lines 
Bf i as this firm’s standard 5-ton wagon, and special atten- 
—SS : a = tion has been devoted in its. design to the fact 
{that it would have to run on steel tires. With 
‘this end in view, rubber blocks are interposed 























Fig. 9 -STRAKEH’S STEAM OMNIBUS 
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between the frame and the bearers. The machine 
is fitted with sand boxes for the prevention of 
skidding on greasy roads. The wheels are of wood, and 
steam warming apparatus is provided for use in cold 
weather. The vehicle seems well adapted for the 
purpose for which it has been built. Fig. 11 shows a 
sectional elevation and plan of the Straker Company’s 
water-tube boiler, which has been designed so as to 
facilitate opening-up for cleaning purposes. This can be 
done by breaking only the two joints formed by the outer 
shell, and thus exposing the whole of the tubes. There 
are four concentric:shells, forming two annular water 
spaces, connected by’ 400 short tubes of fin. and 1}in. 
diameter, the total heating surface being about 60 square 
feet. Being at right angles to the passage of the gases, 
the tubes are in the most advantageous position for 
absorbing the heat, and being placed en echelon one over 
the other, the heat is absorbed to such an extent that the 
upper rows ‘are- very little affected by it. The conse- 
quence of this is that the boiler can be tilted over and 
the water level altered to a considerable degree, without 
causing any damage. 

Fig. 10, on page 241, represents a steam lorry con- 
structed by the Bristol Wagon and Carriage Company, 
Limited, the main features of which are identical with 
those of the vehicle which we described briefly in the 
article on the show which appeared in our issue of the 
19th ult. 

With regard to the most important question of wheels 
and tires, not much that is new was exhibited. Messrs. 
J. Liversidge and Son, Limited, 196, Old-street, London, 
showed a solid rubber tire of the usual cross section, with 
deep transverse grooves cut all round the circumference 
at intervals of 3in. and to a depth of about l}in. It is 
claimed that these tires are more resilient than those of 
ordinary solid rubber, and prevent skidding. Much interest 
was centred in the stand of the Palmer Tyre Company, 
where the construction of a novel form of pneumatic 
tire was demonstrated. In this tire the usual canvas 
lining is replaced by two layers of endless cords, giving a 
greater uniformity of tension of the covering. Instead of 
employing round cords, they are flattened to an oblong 
or oval shape. At the anchorage, or smaller circum- 
ference of the tire, the cords are arranged with their 
wider surfaces together, and as they approach the tread, 
or larger circumference of the tire, each cord is given a 
quarter turn, so that the narrow surfaces or edges are 
together. By this means a uniform fabric is made without 
filling pieces. Further, the tire is easier to build, is much 
stronger than if the cords were employed in their round 
condition, and stronger than if canvas were used. After 
the tire has been treated in this manner, it receives 
the usual outer coating of rubber to form the walls and 
tread. 








THE RUSSO-JAPANESE NAVAL ACTIONS. 

In attempting to record the damage sustained by the 
belligerents up to date great difficulty is experienced on 
account of the many and various accounts which reach 
this country from the theatre of war. In more than one 
case, indeed, the evidence of so-called eye-witnesses has 
proved inaccurate. However, it appears possible from 
the mass of conflicting evidence to extract a certain 
amount of information about which there is general agree- 
ment. Such information is mainly based on the official 
records of either side, which from internal and other evidence 
appear trustworthy, supplemented by such unofficial 
accounts as agree in their main details and do not appear 
to be antecedently improbable. Beginning. therefore, 
with the Japanese torpedo-boat attack at Port Arthur on 
February 8th, we know for a fact that three Russian 
vessels were torpedoed—the battleships Czarevitch and 

tetvizan and the protected cruiser Pallada. 

Special interest attaches to the torpedoing of the first- 
named, as she was specially strengthened below water 
against torpedo attack. The 4in. longitudinal bulkheads 
associated with the armoured deck ran from the stem of 
the vessel to just abaft the after magazine, and are carried 
down to the double bottom at the turn of the bilge. She 
appears to have been struck aft, however, and possibly so 
much so as to have cleared the rear extremity of the 
bulkhead. i 
although she seems to have been docked, she is unlikely 


| 
| 





Her steering gear is reported damaged, and | : 
| to lob shell into the large area covered by the town and 


| the range at which the ships appear to have engaged the 
| forts, they have run little risk of being damaged them- 


to take any further active part in the naval operations | 


unless it be as a guardship for the port. This is to be 
regretted, as she is a very excellent and typical example 
of the latest French ideas in naval construction, and it 
would have been most instructive to artillerists and con- 
structors had she taken: part in a fleet action, and could 
have been compared with the equally typical English- 
built battleships in the Japanese fleet. She has a complete 
belt, mounts her secondary guns in pairs in turrets, 
having their bases protected by armoured ammunition 
hoists, and has no side armour above the main deck. She 
should be practically unsinkable by gun fire, but is an 
adinirable target for H.E. or common shell. 

The Retvizan, which was apparently more seriously 
injured, is an American-built and designed ship of a 
different type, having a partial belt only, a 5in. battery 
redoubt on the main deck, and with her upper deck guns 
in casemates. She has no under-water protection. 

The Pallada,* about whose subsequent fate no reliable 
information is obtainable, was struck amidships, and it 
is probable that the earlier accounts which reported her 
sunk are correct. 

On the 9th, the Japanese followed up their success of 
the night before by a fleet attack at -long range, from 
5000 to 6000 yards separating the opposing fleets, and 
apparently some 10,000 yards intervening between the 
Japanese ships and the forts. 

In this engagement the Russian ships Poltava, Diana, 
Askold, and Novik, were all put outof action, while on the 
Japanese side the armoured cruisers Iwate and Yakumo 





According to the latest reports, the Pallada is now in dock. 





—some accounts say the battleship Shikishima—were 
reported to have received slight injuries from shell fire. 
In contradistinction to what occurred at Santiago, water- 
line hits seem to have been frequent, all the above- 
mentioned Russian vessels being struck in this region. 
The Japanese are said to have used only their 12in. and 
Sin. guns, and they certainly did so with great effect. 

At 5000 yards range, assuming an angle of impact 
of 30 deg., these guns are capable of piercing with A.P. 
shot the following thickness of armour :— 
Wrought Harveyised ye yw 

iron, 2 steel. K.W.C, 

m. In, in. In. In. 

Bak sce 1 ae . 10 8 
BA eee ao FMI, aeatU ere: bixcel Dae teke ees. 

As it is obvious that the 15in. Harveyed belt of the 
Poltava cannot have been perforated, we must assume 
that her waterline was pierced at one of the unarmoured 
ends. If the projectile which did the damage was a high- 
explosive shell, it is probable that a very big hole was 
made, but even an Sin. or 12in. powder-filled common 
shell would do a lot of damage in this quarter. 

In the case of the protected cruisers, whose sloped 
armoured decks would be equivalent in resisting power to 
from 4in. to 6in. of steel, it is possible that the vitals were 
penetrated, if armour-piercing shell were used. If, how- 
ever, as is more probable, H.E. were used, the shells 
striking against the armoured deck would blow large 
holes in the side plating. There can be no question but 
that against H.E. shell vertical side armour is of very 
much greater value than a sloped armoured deck of 
equivalent weight, although the latter may be of more 
value against armour-piercing ‘projectiles. | However, 
H.E. is what would be invariably used against a pro- 
tected cruiser—or ordinary common in the case of heavy 
guns which might not fire H.E.—and it is this class of 
shell in particular which it is important to guard against. 

In the action at Chemulpho, which was also fought at 
a very long range—from 4000 to 8000 yards—the 
Russians were greatly outnumbered, and the Japanese 
armoured cruiser Asama alone would have been more 
than a match for her two opponents. 

Here, again, accounts of what happened vary, one 
story being that the Variag was sunk by an Sin. shell 
from the Asama, and according to another she was sunk 
by her own captain when he found himself unable to 
continue the action. 

The Russians claim to have seriously injured the 
Asama, to have sunk a torpedo boat, and the old Japanese 
protected cruiser the Takachiho, but this has not been 
confirmed from other sources. 

With regard to the reported torpedoing of the Boyarin 
on the 14th, the Japanese claim to have torpedoed a 
vessel, name unknown; but, on the other hand, the 
Russians deny that any casualty was sustained on this 
occasion. However, a Russian report states that the 
Boyarin was seriously damaged about this time by a 
mine, and, in view of the fact that the Russian word for 
“mine” and “torpedo” appear to be the same, some 
colour is lent to the report that this was the vessel 
torpedoed on the 14th; it was certainly not the Bayan, 
as one daily paper had it. The latest reports from both 
combatants mention the Bayan, Askold, and Novik as 
having engaged the enemy on the 25th—the morning 
after the daring Japanese attempt to “cork the bottle.” 
It is evident, therefore, that the Askold was not sunk on 
the 9th, as previously reported, and also that neither she 
nor the Novik were seriously injured on that occasion. 
On the other hand, the Retvizan is still beached, and 
nothing has been heard of any of the Russian battleships 
since the action on the 9th. The Yenesei, blown up by 
one of her own mines on February 11th, was a special 
mining vessel—one of two recently completed for the 
Russian navy. Although a non-combatant, her loss is a 
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serious one. 

On both sides sundry torpedo craft have been sunk or 
injured. Some surprise has been expressed at the | 
so-called attacks by the Japanese fleet on the Russian 
land batteries. Obviously, however, the only object of 
these attacks has been either to cover attacks by the 
torpedo flotilla, or else to demoralise the garrison and in- 
habitants generally by a long-range bombardment. At 


selves, while, on the other hand, it has been easy for them 


dockyard, and although they cannot have hoped for any 
great material effect, the moral effect of such continued 
harassing must inevitably be considerable. 
LIST OF INJURED VESSELS. 
RUSSIAN CASUALTIES, 
Torpedoed at Port Arthur, 8th Felvuary, 1904, 
BATTLESHIPS, 
CZAREVITCH, built at La Seyne; completed 1902; 13,110 tons; 
16,300 I.H.P.; nominal speed, 18 knots. 
Armour, 
Belt, 10in. and 23in. 
Decks, 4in. and 2in. 
Lower deck side, 6in. of 
‘Heavy gun turrets, lin. ,, 
‘Heavy gun bases, 10in. 
6in. gun turrets, 7in. 
‘bin, gun hoists, 5in. 
Conning tower, llin.* 

N.B.— This ship has two longitudinal 4in. bulkheads associated 
with the armoured deck, and reaching down to the double bottom 
for protection against torpedo attack. 

RETVIZAN, built at Philadelphia ; completed, 1902; 12,700 tons ; 
16,000 I.H.P.; 18 knots, nominal speed. 

| Armour. 

Guns— . | Belt, 9in. K.C. (amidships) 

Four 12in. (in two turrets) | Deck, 3in. 

Twelve 6in. (four in casemates,| Lower deck side, 6in. K.C. 

eight in battery) | Turrets, 10in. a 

Twenty 3in. | Turret bases and) 9in 
Torpedo tubes Bulkheads, port 

Six (two submerged) Casemates and | =; 
Battery, oe 


Armament, 
Guns— K.C, 
Four 12in. (in two turrets) 
Twelve 6in. (in six turrets) 
Twenty 3in. 
Torpedo tubes 
Six (two submerged) 


Armament, 





| Conning tower, 10in. _,, 


PROTECTED CRUISER, 


PALLADA, built at St. Petersburg ; completed 1902 ; 6630 tons 
11,600 1.H.P.; nominal speed, 20 knots, 5 
Armour, 

Deck, 2hin. steel 

Gun hoists, 24in. steel 

Conning tower, 6in, K.C, 


Armament, 
Guns 
Eight 6in. 
Twenty-two 3in. 
Torpedo tubes 
Four above water 


Damaged by gun give at Port Arthur, 9th February, 1904, 
BATTLESHIP, 


PoLTAVA, completed St. Petersburg, 1898; 10,960 tons ; 
1.H.P. (forced draught); nominal speed, 17 knots, 


10,609 


| 4 { rmour, 

Guns | Belt (part) 15in. Harveyed stee| 
Four 12in. (in two turrets) | Deck, 3hin. steel ‘ : 
Twelve 6in. (eight in four tur-| Bulkheads, 9in. 

rets, four in casemates) | Lower deck side, din. p 
Sixteen 3in. | Heavy gun turrets, lin. , 
Torpedo tubes-— | Heavy gun bases, 6in. 
Six (two submerged) Small turrets, 6in. 

Small bases, 5in. 

Casemates, 5in. 

Conning tower, 9in, 


Armament, 


HAS, 


PROTECTED CRUISERS, 
AsKoLb, completed Kiel, 1901 ; 6500 tons ; 19,500 L.H.P.: nominal 
speed, 23 knots. 
Armament, Armour, 
Guns | Deck, 2in. stee] 
Twelve 6in. Hoists, 14in. 
Twelve 3in. | Funnel bases, 1}in. 
Torpedo tubes | Torpedo tubes, 24in. ,, 
Six (two submerged) Conning tower, 6in, K.C, 
DIANA, sister to Pallada. 


Novik, completed Danzig, 1902 ; 3000 tons ; 18,000 I,H.P.; 
nal speed, 25 knots. 


Armour, 
Deck, Zin. steel 
Engine hatches, in. ., 
Conning tower, ljin. ,. 


Armament, 
Guns 
Six 4-7in. 
Torpedo tubes 
Five (all above water) 


Reported torpedoed, 14th Feblvnarg, 1904, Port Arthas, 
PROTECTED CRUISER, 
BoyArtn, 3200 tons ; 11,500 L.H.P.; nominal speed, 22-5 knots 
' Armour, 
Deck, 2in. steel 
Conning tower, 3in, steel 


Armament, 
Guns 
Six 4-7in.* 
Torpedo tubes 
Five (above water) 


Destroyed in action off Chemulpho, Mh February, 1WO4, 
PROTECTED CRUISER. 


Variac, completed Philadelphia, 1900 ; 6300 tons ; 20,000 1.H.P,; 
nominal speed, 23 knots. 


Armament, Armour, 
Deck, 3in. 


Guns 
Conning tower, 6in, K.C.(/) 


Twelve in. 
Twelve 3in. 
Torpedo tubes 
Four (two submerged) 


(FUNBUAT, 


Koriktz, completed Stockholm, 1887 ; 1500 tons; speed, 10 knots, 
Armament, 
Guns -- 
Two Sin. 
One 6in. 
Four 4in. 


Sunk at Port Arthur, th February, WOA, 
MINING TRANSPORT, 
YeNeEsEI, 2500 tons ; speed, 164 knots, 


JAPANESE CASUALTIES. 
Slight damage reported done by shell fire to the armoured ernisers leat 
and Yakumo on the 9th February, at Port Arthur. 


IwaTE, built Elswick, 1900; 9800 tons; 14,500 I.H.P.; 
speed, 21 knots. 


nominal 


Armour 
Belt, Zin. and 3}in. K.C. 
Deck, 2hin. steel, 
Lower deck side, 5in. KC, 
8in. gun turretsand bases, bin. ., 
6in. casemates, 6in. 
Conning tower (!) 


Armament, 
Guns 
Four Sin. (in two turrets) 
Fourteen in. (ten in case- 
mates, four behind shields) 
Twelve 3in. 
Torpedo tubes 
Four submerged. 


YAKUMO, built Stettin, 1890 ;.9850 tons; 16,000 I.H.P.; nominal 
speed, 20 knots. 
Armour (Harvey Nickel aid 
Krupp). 
Belt, 7in. and 34in. 
Deck, 24in. 
Lower deck side, Sin. 
8in. gun turrets and bases, bin, 
6in, casemates, 6in. 
Conning tower (‘) 


sAlrmament, 
Guns 
Four 8in, (in two turrets) 
Twelve 6in. (eight in case- 
mates, four behind shields) 
Twelve 3in. 
Torpedo tubes— 
One above water 
Four submerged 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Engineer commanders : 
J. N. Crowle, to the Pembroke for the Galatea ; E. W. Cudlip, 
to the Andromeda; F, M. Cottam, to the Astre ; J. M. Thompson, 
to the Essex. Engineer lieutenants: T. P. Jackson, to the 
olus ; J. F. Bushby and C, E, Garrard, to tho Andromeda ; W. 
R. Parnall, to the Fire Queen for the St. me J. B. Hewitt, 
to the Warrior additional forthe Violét; H. W. Heyes, to the 
Warrior for the Petrel, on commissioning ; J. KE. Moorshead, to 
the Leander for the Fawn ; H. Toop, to the Leander for charge of 
machinery and for duty with to o boat destroyers ; W. Ryan 
is promoted to engineer commander ; P. Stocker, to the Essex on 
commissioning ; A. T. H. Stone, to the Vivid for the Edgar; A. 
W. Maconochie, to the Orion for the Kangaroo; A, E. Cock, to 
the Warrior, additional, for the Leven; W. D. Hinchceliff, to the 
Crescent on commissioning. Engineer sub-lieutenants: 8. G. Roch, 
to the Andromeda ; H. A. Brown, A. E. Lester, T. Gurnell, E. B. 
Scott, A. E, Allen, J. C. Matters, C. L. Warren, F. W. Sparrow, 
and T’, E. Hughes are promoted to engineer lieutenants; R. W. 
§. Hinton, B. C. Bowler, to the Essex, on commissioning; J. M. 
Walker, to the Astre; H. F. Russell, to the Revenge ; H, A. 
Pare and W. H. Outfin, to the President, on commissioning. 
Chief artificer engineer: L. Self, to the Fire Queen, additional for 
the Porcupine. Artificer engineer: G. 8, Ross, to the Fire Queen, 
additional for the Zebra, Acting artificer engineer: E, Booth, te 
the Crescent, on commissioning. 
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LETTERS TO THE EDITOR. 
(We do not hold waa responeible a the opwnions of our 





THE ANALYSES OF STEAMSHIP TRIALS. 


gin,—The late Thomas Carlyle, moralising upon the inadequacy 
of the human speech and intellect to give proper apprehension of 
the relations of natural phenomena, in his per-fervid style, has 
written :—‘* From the wisest thought of a man to the actual truth 
of a thing, as it lies in Nature, there is, one would suppose, suffi- 
cent interval. The faithfullest, most glowing word of man is but 
au imperfect image of the thought, such as it is, that dwells within 
him; his best word will never, but with error, convey his thought 
to other minds. And then, between ‘is poor thought and Nature’s 
fact; which is the thought of the Eternal, there may be supposed 
to lie some discrepancies, some shortcomings. Fail by any sin, or 
any misfortune, to discover what the fact is, you are lost so far as 
the fact goes. You will vainly try to work upon the fact, the fact 
will not obey you . and ever, with silent invincibility, will 
go on resisting you until you get to imagine it truly, instead of 
falsely.” Such reflections are apposite to the subject of steamship 
propulsion ; probably, to a greater extent than to other mechanical 
inquiry. In this we have a specious theory, long dominant and 
quoted as an absolute truth, although inconsistent with general 
inferences by some greatest minds of past ages, and contradicted 
by all properly conducted experience. In former letters I directed 
attention to the following statements, briefly repeated here: 
Twenty-three centuries have elapsed since the Greek philosopher 
Aristotle wrote, ‘‘ Art commences when, from a great number of 
experiences, one general conception is formed which will embrace 
all similar cases experience will furnish the principles of 
every science if we omit nothing that observation can 
afford us respecting phenomena we can demonstrate all which 
admits of demonstration, and illustrate that which is not sus- 
ceptible of demonstration, Then, as a climax, we have the theory 
of the syllogism : two definite facts may be stated, so that, as a 
necessary consequence, they shall furnish a third distinct fact of 
the same nature as the premissed ones,” 

May | offer some illustrations? In THE ENGINEER of October 
’nd, page 325, is given a short note on trial of the French destroyer 
Javeline. It is stated—authority not given, nor known to me— 
this vessel, designed for a speed of 28-0 n. miles when the engines 
developed 6300 indicated horse-power, when tried, the engines 
developed 7000 indicated horse-power, and the speed attained was 
29.32 n. miles. The data, though meagre, merit attention ; it is 
not usual to have the power for a speed condescended upon, and to 
find also agreement with differences of power and speed. The 
relation of the two definite facts, a 28 n. mile speed with 6300 indi- 
cated horse-power and 29-32 n, miles speed with 7000 indicated 
horse-power ; by Aristotle’s logic, implies a speed of 13-19 n. miles 
by 1929 indicated horse-power, The general conception embracing 
these three cases being: the logarithms of the respective powers 
when divided by a constant, which I designate by G, will be found 
equal to the product of a small conditioned constant, designated 
by Greek ‘y, by the respective values of V. The constants G and 
y being special for the vessel experimented upon. The practical 


mode of application : (I.) Log. a= V. In Javelin, G = 672°51, 








t 
y = :0347. Hence, log. E — 2-8277 = log. -0347 + log. V, and 
E = 672-510 “47 V. 
Javeline test, Vv 13-19 . 28-0 
Values of log. E 38-2863 38-7993 
Subtract, value of log. G = 2-8277 2-8277 log. 672-5, 
Differences = +4576 -716 .. 1-074 
Logs. of ditto =-1-6605 ..-1-9875 .. 0075 
Subtract, log. V = 1-1202 1-4472 1-4672 
Leaves, log. y = —2-5403 -2-54038 .. ~2-54038 log. -0347 


Here is demonstrated, within the speeds tested, G and y are 
detinite constants in a uniform logarithmic law of relation between 
the power and speed. To raise the speeds to indefinite powers, to 
get numbers to agree with E is not to state a law, it is merely 
empirical groping for one. A law is determined by the way the 
variables are implicated in an equation of which the constants 
indicate the mere influences of circumstances, but alterations in 
which, do not alter the law. 

In THE ENGINEER of July 24th, we also find published trial data 
of H.M.S. Donegal—authority not stated, nor known to me 
showing in this large vessel, G = 363-5 and y = -0752. Hence, 
log. E — 2-5605 = log. -0752 + log. Vand E = 363-5100752 V 

Donegal Data, 











Speeds, V. Powers, E. 
14-75 4,676 
22-30 17.280 
paetorsaAGt ie eine. tie 22,154 
H.M.S. Donegal. 
Speeds, V = 14-75 23-737 
Values, log. E = 3-6697 4-3455 
Subtract, log. G = 2-5606 2-5605 = log. 363-5 
Differences ‘1092. 1 7850 
Logs. of ditto = 0450 +2516 
Subtract, logs. V = 1-1688 1-3754 
leaves, log. vy = -—2-8762 ~ 2.8762 2.8762 log. «0752 


As in the preceding case, G and 4 are shown to be definite 
constants, within the limits tested, 

Again, on the trial of H.M.S, Hogue, published reports indi- 
cated the values of G and y as 525-3 and -0735 respectively. 
log. E — 2-7204 = log. -0735 +- log. V, and E = 525-310'0735 v." 

Hogue Data, 











Speeds, V, Powers, E. 

13-0 ri iret : +, aoe 

20-355 16,456 

22-0 “Te tig oh 22,015 

UM.S. Hogue 4 

Speeds, b 13-0 «. 20-855.. .... 23-00 
Values, loge E = 3-6756 ..  4-:152 1.  4-3437 
Subtract, log. G 2-7204 2-7 204 2-7204 = log. 525-3 
Differences = +9552 1-4958 .. 1-6233 
Logs. of ditto = -1-9801 1749 +2104 
Subtract, logs. V=  1-1139 1-3087 1-3442 
Leaves, log. y = — 2-8662 ~ 2.8662 .. -2-8662 = log. -0735 


Next consider the trial data of the noted vessel, H.M.S. 
arrior, as given on the high authority of Sir Wm. White. 


Warrior Data, 


W 


Speeds, V. Powers, E. 














11-04 
12-174 
14-36 =: RAP RRS Leena 
H.M.S. Warrior, 
Speeds, V= 11-04 ., 12-174 .. 12-244 ., 14-36 
Nalues, log. E = 38-2084 .. 33-4482... 38-4574 1. 3.7370 
Subtract, log. G@ = 1-8863 .. 1-8863 .. 1-8363 |. 1-8363 = log. 68-6 
Differences = 1-4621 .. 1-6119.. 1-6211 .. 11-9016 
Logs. of ditto = +1649... +2073. +2098 +2791 
Subtract, logs. V= 1.0430 .. 11-0854 .. 1-0879 .: 1-1572 
Leaves, log. y = =1-1219 .. -1-1219 ., =1-1219 ., = 1-1219 = log. «1324 


Hence, the values of Gand ¥ are 68-6 and -1324 respectively, 
and consequently: log. E — 1-8363 
E = 68.6]0'1924 V. 


= log. -1324 + log. V, and 


I here give the proof that the second s and power are not 
consistent with each other. If the speed was 12-174, the power 
ought to be 2807, not 2867; and if the power was 2867 the speed 
ought to 12-244, one-fourteenth of a mile greater. As shown, 
either alternative would give y = -1324; either the speed or the 
power is correct, but not both, 

Sir Wm. White in one of his papers quoted the data of an 
Atlantic passenger vessel, dimensions 525 x 63 x 21-3, displace- 
ment 11,550 tons, and speeds and powers as in the following table: 


Atlantic Passenger Vessel, 


Data, Speeds, V. Powers, E. True speeds, 
10-0 .. 1,998-5 .. .. 10-13 
14-0 4,602 14-28 
18-0 10,030 18-16 
20-0 14,510 20-0 


Those who have had experience of trial data will understand : 
the figures in such tables are not obtained by trials at the speeds 
tabulated. Trials being made at many observed speeds, the powers 
for those speeds, are used as ordinates to their speeds as abscisse, 
on the Cartesian system of co-ordinate geometry. A fair curve is 
then drawn through the upper ends of these ordinates, and the 
carefully read off ordinates at 10, 14, &c., are a fair approximation 
to the truth. In the foregoing, I have indicated a better and 
simpler mode of effecting this from the observations, which, in 
most cases, are slightly inaccurate; since it is not usual to properly 
eliminate tidal and wind drift from the observed speeds. The 
notion that by taking means of runs with and against the drift, 
the true speed is obtained, is a mistake. The law of variation 
of the tidal level, and even the locality of trial, are causes of 
differences in the drift currents, and, especially at low speeds, the 
results are not trustworthy. The figures for this vessel indicate, 
as a very close approximation: the third column of figures are the 
true speeds, corresponding to the powers E, being assumed 
accurate, and the relation between them is, log. E — 2-4169 


= -08725 V, implying E = 261-2105 Vv 


Atlantic Passenger Vessel, 


Test as follows: 











Speeds, Vv 10-13 . 14-28... 18-16 . 20-0 

Values, logs. E = 3-3007 .. 3-6629 .. 4-0013 .. 4-1617 

Subtract, log. G 2-4169 .. 2-4169 .. 2-4169 .. 2-4169 = log. 261-2 
Differences S838 1-2460 . 1-5844 1-7448 

Logs: ditto ~1-9464 .. -0955 .. -1999 .. -2418 

Subtract, logs. V 1:0056 .. 1-1547 .. 11-2591 .. 1-3010 

Leaves, log. Y ~2-9408 ..-2-9408 .,-2-9408 .. - 2-9408=log. -08725 


The results of calculations on the foregoing five vessels by the 
well-known rules of logarithmic quantities, may be put in various 
shapes, seemingly different, yet identical. Thus, log. E = log. G 

E 

+ » V may be writ, log. G_ 
~¥ 

its members, changed into log. log. 


= 1, and equating the logarithms of 


E 


G 


- log. y V = 90. [illustrate 


this by the calculation of the Atlantic passenger vessel 

Speeds, Ms 10-13 . 14-28 18-16 . 20-0 [ences 

Values, log. = = -S838 .. 1-2460 1-5844 .. 1-7448 See differ- 
G 





Logs. of ditto = -1-9464 “O55 -1909 .. —--2418=log. log. 
i 

Again, logs. V = 1-0056 .. 1-1547 .. 1-2501 .. 1-3010 

Add, log. y = —2-9408 ..-2-9408 ..-2-9408 .. -2-9408 

Sum, log. y V = -1-9464 . -0955 .. -1999 .. 11-2418 = log. y V 


Hence, log. log. = — log. y V=0, as shown. For the meaning : 


refer to the ‘“‘ Principia,” where in the scholium to the third law 
of motion (Sir Isaac Newton wrote in Latin), in modern English, 
the following singularly important, but misunderstood statement, 
‘*In all machines developing power and doing work, the work 
done, useful or wasted, properly measured, is always exactly equal 
to the power expended upon those works.” Briefly, Newton's 
Power expended _)  Qbyious, when numerator and 

Works done 
denominator are ‘‘always equal,” and taking the logarithms of the 
members, log. power expended — log. work done = 0. Ina 
steamship : log. E — log. works done = 0, and log. E = log. G 


: = log. y V; of 


statement is, 


+ y V; therefore, log. z = y V. and log. log. 


course, this difference = 0, as shown above. 

Collecting the formulas of the vessels of which the calculations 
are given, and of other vessels in my papers, which I believe to be 
as correct as the published data from which they were made. 


Values, log. G and log. y. Equations, log. : = V 














French Javeline ....  2-8277 -2-5403 or log. awe 5 7 ey 
H.M.S. Donegal 2-5605 - 2-8762 as = -0752V 
H.M.S. Hogue .. .. 2-7204 ~ 2.8662 = -0735 V 
H.M.S. Warrior 1-8363 —1-1219 a +1342 V 
Transatlantic vessel .. 2-4169 — 2-9408 Ay _log. mer = -08725 V 
H.M.S. Grafton .. .. 2-2828 . — 2-9547 log. ary = -0001V 
H.M.S. Berwick .... 2-507 2.9985 log: war 9 = 07825 V 
H.M.S, Leviathan. ... 2-5846 .. -2-9140 log. _ 0822 V 
H.M.S. Bedford .. .. 2-3513 .. -2-9416 log. mre = -08742 V 
H.M.S. Russell .. 2. 2-407 -2.9723 log. as = -0038 V 
H.M. Royal Yacht .. 2.3650 -2-9150 log. 53 og = “Osa28 V 
H.M.S. Bacchante .. 1-704 -1-1302 log. ~= -1350 V 
H.M.S. RoyalOak .. 3-0455 .. -2-7459 log. E 0557 V - 
1110-5 
H.M.S. Philomel.. .. 2-7404 .. -2-7710 log. = — .0589 V 
H.M.S. Ocean «+ oe 23°0860 ~1-0757 log. _s = -1191V 
eS }s-cms . = 2-7550 log. a” = .0560 V 
56-7 
seh pe } “9098 -1-2191 log. a = -1656V 
we Oe Hopes 1.2728 -1-1449 log. — 1396 V 
as oS Hope, } 2.6764 .. 23-8812 log. a = -07607 V 
LJ.N. Mikasa. 2.3048 -1-0115 log. RE = = 1027) 
LJ.N. Yashimo .. .. 2-6650 .. -2-8380 log. ies = 07727 V 
LR.N.Ocoan.. .. .. 2-THS .. -2-8480 log. = = 07047 V 
ees -* Sdn .. = 2+8920 log. = -07815 V 
Helene te } 1-200 -1-1612- log. ak = +14495 V 











H.M.S. (1) Drake, = oon = E aie 
22-08, 152ft. blades f 1°47 “ne ke os = ey 
—? Toot, blades }2:6287 .. =2-8953 log. oe ; = 07858 V 
a 
H.M.S. (3) Drake, over}. , = one : ini Y7 
22-06, 240ft. Dlades f 2°8006 ~ 2-880 > ge ae | = OY 
H.M.S. (4) Drake, under), -.. a asatiane E oly 
99-00) 240ft. blades } 2-260 .. -2-0085 log, gli 
> ye} > 
ee eet 2.4105 -2-9606 log. F = -ons24V 
H.M.S. (3) Powerful,)., ,... a ae 
speeds 13-3 to 10-98 } 21383 EOE: Re: 1162 V 
Penge, London, February 25th. ROBERT MANSEL. 
CATALOGUES. 
TEMPLER and RaNor, Limited.—Pamphlet No. 8, on oit 
separators. 


Horace P, MARSHALL AND Co., Leeds.—Catalogue of foundry 
machinery, including sand rammers, pneumatic and hand moulding 
machines, core making machines, &c. 

TANYGES LimireD, Cornwall Works, Birmingham.—Pamphlet 
dealing with pulley blocks, in which a double thread worm works in 
a worm wheel, thereby avoiding excessive friction. 

AMERICAN Coal AND SHIPPING AGENCY, 2, Square de l’Opera, 
Paris. Catalogue B., entitled Robinetterie et specialités diversés 
‘* Jenkins.”"—-The book is printed in French with decimal measure- 
ments, 

Kortin« Bros., Limited, 53, Victoria-street, Westminster.— 
Pamphlets describing Kérting’s patent low-pressure steam heating 
system, the double-acting two-cycle gas engine, and the four-cycle 
gas engine. : 

FORGROVE MACHINERY CompaNy, Limited, Greek-street Cham- 
bers, Leeds. Catalogue of wrapping machinery.—The machines 
illustrated are similar to those supplied to the leading chocolate 
manufacturers. 

CROMPTON AND Co, Limited, Salisbury House, London Wall, 
E.C.—Price lists and illustrated descriptions of the Crompton 
potentiometer, electrical pyrometers, galvanometers, and other 
testing appliances. 

JOHN AND EpwWARD Woop, Victoria Foundry, Bolton.—This 
book contains a number of large-size illustrations of Corliss engines, 
mill gearing, and superheaters, together with some coal 2nd steam 
trial results. The illustrations are admirably produced in half- 
tone. 

DEAN, SMITH AND GRACE, Limited, Keighley. 1904 lathe 
catalogue.—The contents comprise many varieties of lathe, includ- 
ing high-speed surfacing and boring lathes, crank shaft lathes, 
and those of more ordinary types. The illustrations are 
worthy of unstinted praise. 

KorTING Bros., Limited, 53, Victoria-street, Westminster. 
I}lustrated catalogue of appliances for steam users and manufac- 
turers. The contents include particulars of injectors, pumps, 
water heaters, valves, bleaching apparatus, blowers, ventilators, 
liquid fuel apparatus, &c. 

PeTHic Bros., London and Plymouth.—A_ neat little book 
entitled ‘‘ Enough Granite to build Ten Londons,” has been sent 
us by this firm, and contains illustrations of the quarries, together 
with important works in which this material is used. These 
include interesting views of the London Bridge widening. 

TuHwaltTes Bros., Limited, Bradford.—This firm has issued a 
large album of mounted photographs of its products, which include 
centrifugal pumps and fans, Roots’ blowers, and the Clayton 
apparatus for fire extinguishing and disinfection. The manner in 
which the book has been produced leaves no room for adverse 
criticism. 

THE STRAKER STEAM VEHICLE ComPaNy, Limited, 9 Bush-lane, 
London.—A descriptive catalogue of Straker steam road vehicles for 
freight, passenger, public service, and municipal uses. The book 
also contains a number of views of the company’s works at Bristol. 
The other illustrations represent views of the various types of 
vehicles, with details of some of their characteristic features. 








Stent RaTcHet Brack,—We have received for inspection from 
the Bromell Patents Company, Ltd., of Liverpool, a ratchet brace, 
which is of very neatdesign. The ratchet is of the silent kind, the 
kind that has gained such wide popularity in thefree-wheel bicycle. 
In this case it takes the form of three rollers about Zin. diameter 
by ljin. long, working in three tapered spaces round the central 
portion of the brace. The gear is entirely enclosed, but is readily 
got at by loosening two grub screws. A simple spring is fitted 
into each roller chamber to press the roller into contact with the 
walls, and hence there is practically no slip, the ratchet. gripping 
instantly at any position. A tommy screw is provided for putting 
on the feed, and suitable sockets for drills are supplied. The 
brace is known as the Simplex, a name which its construction 
amply justifies. 

LEEDS ASSOCIATION OF ENGINEERS.—At a meeting of the Leeds 
Association of Engineers, held on February 25th, the president— 
Mr. G. R. Goldsack—oceupying the chair, a discussion was intro- 
duced by Mr. J.C. Moorhouse on the relative difficulty in turning 
steel shafts of small, as compared with large diameter. Why, he 
asked, could not a 2in. shaft be turned as quickly as a 4in. shaft! 
Mr. Alfred Towler said that the great success of some machines in 
turning small work was due to the way in which the work was 
stayed close to the tool. The strength being in proportion to the 
square of the diameter, the smaller the bar the less rigid it would 
be. Mr. P. Rosslyn suggested that the less the cut approximated 
to a square section the better ; with which Mr. Moorhouse agreed, 
adding that, in his opinion, fin, traverse with ,4in. advance 
afforded the best results. Mr. Rintoul gave as the result of his 
experience that it was essential with a small shaft to be careful to 
avoid heating, and recalled that in the old days Sir Peter Fair- 
bairn used to say, ‘“‘Speed up your machine till the tool goes 
blue, and then slacken a little.” That, he held, was what should 
be done to-day. 


INSTITUTION OF CIVIL ENGINEERS.—The sixth general meeting in 
Session 1903-04 of the Glasgow Association of Students was held in 
the Institution Rooms, 207, Bath-street, on Monday evening, 
February 29th. Mr. J. E. Harrison, M.Inst. C.E., the president, 
was in the chair, and Mr. R. W. Gairns read a paper on ‘‘ Wemyss 
Bay Railway Widening.” A short historical sketch of the Wemyss 
Bay Railway, which was originally entirely a single line, was given. 
Increase of traffic compelled the Caledonian Railway. Company 
to undertake the doubling of the line, and the operation was 
described more or less in detail. The new tunnels at Cartsburn 
and Jnverkip, the viaducts over the Kipand Duff streams, and the 
heavy sea-wall at Wemyss Bay were dealt with somewhat fully as 
being of special interest. The construction of the sea-wall was 
shown to have been attended with great difficulties. An account 
of the new station buildings at Upper Greenock, Inverkip, and 
Wemyss Bay was also given. The paper was copiously illustrated 
by lantern slides. A discussion followed, and on the motion 
of the chairman, a very hearty vote of thanks was awarded 





to Mr. Gairns for his interesting paper. 
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CANTILEVER BRIDGE OVER THE EAST 
RIVER. 


WE previously expressed an opinion that American engi- 


neers appear to view with more favour than formerly the | 
By this statement we do not imply | 


cantilever type of bridge. 
any disparagement on our part of the merits of their much- 
used principle, the suspension ; nor to suggest that they them- 
selves esteem that class of design less than heretofore. For 
very large spans they have quite recently professed their 
preference for the latter class of design by the erection of the 


Williamsburg Bridge, which has a maximum central span of | 


1600ft. This is the latgest span of any bridge in the world, 


excepting that of the cantilever structure carrying a double | 


railway track across the Firth of Forth, with a couple of 
principal spans of 1710ft. each. Our allusion to the increased 
development of the cantilever system in the United States is 
based upon the fact that tenders have been received for build- 
ing a bridge of that type, with a span exceeding any yet 
existing in the country. It should be borne in mind that the 


Americans were early in the field in the construction of | 


cantilever bndges, and that several good examples have been 
built years ago over their wide rivers. Among these may 
be mentioned the bridge over the Mississippi, at Memphis in 
Tennessee, on the Tennessee and Arkansas Railway, from the 
designs of the late Mr. George S. Morrison, with a span of 
795ft., and opened in 1892. Another example is that at Red 
Rock, over the Colorado River in California, built in 1890, and 
663ft. in span. It should be mentioned that in all instances 
the span quoted is the maximum span in the entire structure, 
and is, for the record holding, the sole standard of comparison. 
The Poughkeepsie Bridge is noted for its seven spans, 
although the largest does not exceed 544ft. The date of its 
completion was 1879. 

It is not probable, with the exception of the first mentioned 
of the foregoing examples, that cantilever bridges will be 
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built again of spans comparatively so insignificant. When 
first introduced, they were erected on even asmallerscale, which 
was a serious error of the designers and builders. Neither 
the cantilever nor the suspension systems have as yet been 
taxed to their full powers. Their sphere of action is as yet 
unlimited. It must be admitted that in both cases, mathe- 
matically and mechanically, a limit has been assigned to 
their maximum possible unsupported lengths, but the 
greatest present span of either is a long way within this line 
of demarcation. Another error committed in the earlier 
examples of cantilever structures was in the proportional 
length of the central and side spans. As a rule, the canti- 
lever system tends to the combination of large and small spans 
in the same design. The result is that while the weight of 
metal in the larger spans is relatively small, the amount in 
the smaller is very often absolutely excessive. Thus it will be 
seen that the weight of the large spans, per se, is compara- 
tively low, but if a calculation be made of the average weight 
of all the spans, the result will be much higher. We are 
therefore led to the conclusion that small spans in cantilever 
bridges are objectionable, and the reverse of economical. It 
is difficult to fix in this, as in all similiar instances, a hard- 
and-fast line, but we doubt whether the particular advan- 
tages of either the cantilever or suspension principle are ever 
fully called in to play if the span should be less than from 
700ft. to 800ft. 

When cantilever bridges were first introduced, great stress— 
too much, in fact—was laid upon one of their chief character- 
istics, that of being statically determinable. A far more 
valuable quality belonged to them, that of being built 
without the necessity of employing fixed scaffolding, 
even in examples of very large spans. The possibility 
of practically dispensing with false works was first demon- 
strated by American engineers. It was the erection of the 
first American cantilever bridge, of fairly wide span, in 1876, 
over the Cincinnati and Southern Railroad, and subsequently, 
six years later, of a similar structure on the Michigan Central 
line that brought into prominent notice this new type of 
bridge construction. The respective spans of these two 
bridges were but 374ft. and 463ft. Neither of them would 
now be considered the right principle to adopt in spans of 
dimensions so restricted. 

A diagram elevation of the new cantilever bridge about to 
be erected over the East River, at Blackwell’s Island, New 
York, is given in Fig. 1, from which it will be seen that 
the maximum span is 1182ft., which constitutes a record for 
this description of bridge in the United States. 
of the huge trusses belongs to the class of Pettit’s stiffened 
triangular girders, and is a modification of the modern well- 
known and largely-used Pratt system. There are two series 
of triangles in the Blackwell Island trusses, a primary and a 
secondary series. 
the Pratt class, and the modification consists in the addition 
of a secondary triangulation, extending above the lower 
chords to about half the depth of the girders. In this manner 
auxiliary members consisting of a series of smaller verticals 
and diagonals are added to the structure, which materially 
strengthen and stiffen the long web members of the primary 
triangulation. A very good example of this description of 
truss is that of the Mount Union Bridge, over the river 
Juniata. But, in this instance, the truss is inverted, and 
the secondary triangulation is inserted between the upper 
chord and the middle of the web members. As a rule, the 
location of the auxiliary bracing depends upon the position 
of the road. If it be placed upon the lower chord, or partly 
upon that, and partly upon the upper chord, the extra and 
inner triangulation is interpolated between the lower chord 
and the centre of the girder depth. If the load be situated 
upon the upper chord, the site of the auxiliary bracing will 
be similarly reversed, as can be readily seen by looking at the 
skeleton elevation in Fig. 1, upside down. 

As this is the first great bridge in the United States, in 
which large quantities of nickel steel will be employed, it will 
be of interest to refer to some of the provisions in the specifi- 
cation, relating to the adoption of the new material. From 
each running of the metal a test ingot will be taken, and 


IN A 


| ways. 


The design | 1 


Of these, the larger belong essentially to | 


subjected to a chemical analysis, in order to determine the 
percentage of carbon, phosphorus, sulphur, manganese, and 
nickel it contains. Two copies of the results of the analysis 
are to be supplied to the chief engineer of the works. When- 
ever required, an analysis is to be made of the rolled metal. 
The chemical qualities demanded are given in the two follow- 
ing tables. 
TaBLe I, 
Nickel steel for suspension bars. 

Basic phosphorus, maximum percentage. . 

Acid phosphorus id. S 

Sulphur id. 

Nickel, minimum percentage Soe 

For ordinary steel used in other parts of the structure, the 

table is rather more complicated. 


TaBLe II. 





Maximum percentage. 





Ordinary steel. 
Phosphorus. 


Basic 
0-04 
0-04 
0-05 


Plates, sections .. 
Bars and bolts 
Rivets .. .. 
Cast iron 


Acid 
0-08 
0-04 
0-08 


Sulphur. 
0-05 
0-04 
0-05 





Every sample of steel, of which the transverse dimensions 
or the weight exceeds 24 per cent. of the stipulated amount, 
is liable to rejection. 

Tensile and bending tests will be also made upon rolled 
specimens produced from different runnings of steel. Should 
sections be rolled from the same mass of metal, and their 


| respective thicknesses differ by as much as 0°38in., and more, 


for plates, or by 0-5in. for bars, then separate tests will be 
carried out on the thickest and thinnest of the products. 
Additional trials will also take place if the rolling has not 
been accomplished in one and the same operation. Un- 
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annealed nickel steel should have a strength of 38-6 tons per 
square inch, and its strength, corresponding to the elastic limit, 
should not be less than 21°25 tons per same unit. It should 
allow of an extension of 18 per cent. in a length of 8in., with a 
contraction of 40 per cent. For annealed steel these figures 
should amount to 37 tons and 20 tons, and 20 and 40 per 
cent. An annealed sample, 4in. or more in width, must 
stand cold bending round a rod with a diameter double its 
thickness, and three times the thickness in the case of 
unannealed specimens. 

A cross section of the bridge appears in Fig. 2 From 
centre to centre the main trusses.are 60ft. apart, and the 
total width from out to out is 86ft., or a couple of feet more 
than the width between the parapets of Westminster Bridge, 
the widest road bridge over the Thames. The manner in 
which the traffic is arranged, including an elevated double 
track railway, needs no further explanation beyond that 
afforded in the figure. In addition to its own dead weight, 
the bridge will carry, under normal conditions, a live load of 
0°81 tons per square foot, and provision has been made m 


CROSS SECTION 





exceptional circumstances for double this amount. A hun- 
dred pounds per square foot is the estimated load for the foot- 
The cost of this great structure is put at £2,500,000, 
and its presumable completion on the first day of the year 
906. 








THE PREMIUM SYSTEM IN GOVERNMENT 
DOCKYARDS. 


THE Secretary of the Admiralty has issued the following ‘‘ Notice 
to Workmen,” which is being posted in certain of the shops in 
H.M. Home dockyards, respecting the premium system of payment 
for labour, to be introduced for trial :— 

On March 14th, 1904, the premium system of payment for labour 
will be introduced in this shop, At first it will be applied to certain 
classes of machine work, and if satisfactory results are obtained, 
the system may be extended. 

The system will enable workmen to earn, in addition to their 
ordinary weekly wages, extra remuneration for doing work in less time 
than the jiied time allowed for tt. 

The system may be briefly described as follows : — 

When a piece of work is given out, a certain time, based on 
known times taken for similar work done on ordinary time in this 
> will be allowed for it. 

his time allowance will include all the necessary time for obtain- 
ing tools and materials, preparing the machine, and lifting and 
setting the work in or on the machine, any removal and resetting, 
change of tools, and removing work after completion. 

If the work is satisfactorily completed in less time than the fixed 
time allowed for it, the *orkman becomes entitled te a premium 
varying in amount with the time saved. 

If, on the other hand, he takes longer than the time allowed, he 
wil) still be paid his ordinary wages, 

From this it will be seen that while the workman may ¢‘nerease his 
wages by h ts own individual effort, he cannot lose money by the ‘ntro- 


duction of the system, 


Premium will be calculated as follaws :.- 
The value of a ‘“‘premium hour” will be considered to be or 
forty-eighth of the workman’s weekly wages, and the oinyy hire 
premium earned on a job will bear approximately the same lation y 
the ordinary wages due for the time taken to complete it, as the Pe 4 
saved bears to the time allowed, _ 

To give an example :— 

Suppose a man is given 48 hours to do a job, and does it in 36 
hours, he saves one-fourth or 25 per cent. of the time allowed 
and accordingly will be credited with 25 per cent. of the time taker 
to do the job, which is nine premium hours, so that ” 

A mechanic in receipt of 368. per week, and whose “ premiy 
hour rate” would therefore be 9d., would receive 9d. x - 
= 6s. 9d. premium for this job in addition to his ordinary wage, 
for the period worked, 7” 

Similarly :— 

A skilled labourer in receipt of 24s. per week, and whose 
‘*premium hour rate” would therefore 6d., would in th 
example quoted above receive 9d. x 6d. = 4s. 6d. premium, ; 

A convenient way for the workman to calculate his premium jg 
to multiply the time taken by the time saved, and divide the product ly 
the time allowed, all times being taken in hours. This will give the 
premium in hours which, multiplied by the ‘‘ premium hour rate.” 
will give the amount of premium earned. , 

Or it may be stated thus :— 

Time taken x time saved 
Time allowed 
Taking the case already given ;-- 
= an = 9 premium hours, 
x The time taken will be recorded to the nearest quarter of ay 
our, 

In calculating the premium the time taken will include all the 
working hours from the time of commencement of a job up to the 
time of commencing the next job. 

Overtime, and night and day shifts, will be paid for at overtime 
rates as at present, but will only count as ordinary hours in the 
calculation of the ‘‘ premium.” 

Lost time, or absence without leave, will count in the time 
pac sie Absence with leave will not be included in the time 
taken. 

The working of the system will be as follows :— 

Each workman on commencing a ‘“ premium” job will receive a 
‘job ticket,” on which he will find a description of the work to be 
taken in hand, the date and time of commencement of the 
job, the time allowed for it, and other particulars as to ship or 
service, head of charge, &c. 

On this ticket the shop measurer will till in the daily time worked 
and particulars of overtime, leave, and lost time, and when the 
job is finished the time of completion will be inserted on it to the 
nearest quarter of an hour, 

The ticket is then to be returned to the inspector, and if the 
man’s next job is also to be executed on ‘‘ premium,” the time of 
commencing the new job will be the same as that of finishing the 
previous job, 

As soon as possible after a job has been inspected and passed as 
satisfactory, the amount of premium earned on it will be com. 
municated to the workman. 

Premiums will be paid weekly on the Friday following the week 
in which they have been earned. 

It is to be clearly understood that a “premium” is not earned 
until the finished work Aas heen ‘aspected and passed us satisfactory, 

If a man’s work when finished does not pass inspection he will 
receive no premium for that job unless he can make good the work 
in the time allowed, in which case he will receive the premium on 
any saving of time still remaining. 

No premium will be paid on articles that turn out defective, on 
account of faulty material orother causes, during machining or other 
operations ; but if one or more of several similar articles, for which 
a covering time allowance for the whole is given, should turn out 
defective, the workman will still receive any premium earned on 
the rest of the articles, the premium being calculated on the saving 
of time made on the reduced time allowance corresponding in pro- 
portion to the number of articles satisfactorily finished. 

No allowance will be made in the time taken for stoppages 
occasioned by breaking of straps, stopping of driving machinery, 
or any other cause. 

In cases where _ is stopped in order to undertake more 
pressing work, or for any other purpose, the workman will 
return his ‘‘job ticket” to his inspector, and the date and time 
of return will be noted on it—this le the commencing time of 
his next job if a ‘“‘premium” job. The time spent on the job up 
to the time of interruption will be counted as part of the time 
taken, and on reissuing the ticket, the time allowance will, if neces- 
sary, be so revised as to give the workman as fair an opportunity 
of earning ‘‘premium” on the whole job as would have been 
possible had the work not been interrupted. 

As far as practicable, time allowances for definite operations will 
not be reduced after they have been once satisfactorily established 
and regarded as standards, unless a new method of manufacture 
necessitating a revision of the time allowance be introduced. But 
if an established or standard time is seen to be operating unfairly 
to the workman, it may be increased with the sanction of the 
principal officer of the department. 

As some of the work in the department may not be deemed 
suitable to be done on ‘‘ premium,” it is to be understood that « 
man may be required to work on ‘‘ premium” or on ordinary 
weekly time rate as occasion and the work may require. ; 

_——— will not for the present be employed on ‘‘ premium’ 

work, 
It is hoped that the introduction of the premium system will 
lead to the workmen taking an increased interest in their work, 
machines, tools, and equipment generally, and to keenness on their 
part in pointing out to their officers where improvements may be 
made and time saved, resulting in better methods of work. 

It is pointed out that increased energy and industry on the part 
of the workmen added to such improvements as may be adopted 
from their suggestions and resulting in work being done in less 
time than hitherto, will immediately benefit them by increasing 
their “ premium ” earnings. 

By command of their Lordshi 
Evan 


= Premium time. 





S, 
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THE INSTITUTION OF CIVIL ENGINEERS: MEETING OF SIUDENIS. 
—A meeting of students of the Institution of Civil Engineers was 
held on Friday evening, the 26th instant, Mr. Henry Davey, 
M. Inst. C.E., in the chair, when a paper on ‘“ Boiler-house 
Design,” was read by Mr. L. G. Crawford, Stud. Inst. C.E. In the 
paper, the author dealt with the various practical considerations 
affecting the design of a boiler-house, and of the plant to be 
installed therein ; and described the arrangements best adapted to 
different conditions of working, in respect of quality of fuel to be 
employed, amount of power required, nature of load, space avail- 
able, &c, The various types of boilers were described, and the 
relative advantages of natural and mechanical draught were dis- 
cussed. The advantages to be derived from the introduction of 
some form of mechanical stoker were alluded to, and a description 
was given of an installation in which the coal is conveyed from the 
railway trucks to the furnaces entirely by mechanical means. Tl 
steam and feed-pipe arrangements were next dealt with, and the 
paper conclu’ed with a description of an apparatus for testing 
pi -covering compositions. he reading of the re _ was 
ollowed by a discussion in which Messrs. E. M. Cory, T. 8. Nash, 
J. M. Kennedy, J. W. M. Topley, H. 0. Etheridge, E. H. Dean, 
H. W. Fitzsimons, B.Sc., and G, H, Thiselton-Dyer, B.A., Studs, 





Inst, C.E., took part. 
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goME NOTES ON THE COST OF GENERATING 
ELECTRICAL ENERGY.* 
By E, J. Fox. 
(Continued from page 220), 

Condensing versus non-condensing.—In the case of steam driven 

condensing plants, the actual power absorbed in driving the con- 
densers is not an easy figure to check in working, and is usually 
unknown. In the case of apm ire | driven condensing plant, 
however, the measurement is easily taken, and it is almost surpris- 
ing what a big portion of the total units generated can be absorbed 
by the condensing plant when the plant is frequently run lightly 
oaded. 
Mr. T'aite has found in the case of his power station at Salford, 
that the jet condensers absorb 4°6 per cent. of the total units 
generated ; whilst Mr. Downe, the borough engineer at Southport, 
has found that the power required for circulating water for the 
ejector condensers during a three hours’ trial came out at 5-8 per 
cent. of the power of the engine, and 7-26 per cent. of the total 
units generated, when taken over an evening’s working. 

Then, again, Mr. Denton, the Corporation engineer at Crewe, 
has found that the power absorbed for circulating water for his 
ejector condensers has come out at 6-3 per cent. of the total 
ynits generated, when taken over a period of twelve months 
yorking. I do not wish to imply that condensing has not paid 
n these three cases, but mention these figures as they are 
representative of the cost of condensing in stations with a com- 
paratively poor load factor, and to show that they are suffi- 
ciently important to command attention. If water is expensive 
and artificial cooling arrangements have to be adopted, the cost 
of condensing will, of course, be further enhanced. In addi- 
tion, the capital charges, repairs, and maintenance of the con- 
densing plant have, of course, to be further added to the 
actual running costs. I think every plant that aims at obtain- 
ing low running costs should make a point of recording the 
amount of power expended in condensing for different periods 
of the day, when it may be found that whilst condensing pays 
during certain periods of the twenty-four hours, it may be 
cheaper to run non-condensing during other periods. I need 
scarcely remind you that considerable advantage can be taken 
of the heat contained in the exhaust steam from non-condensing 
engines, in the way of heating up the boiler feed-water, and 
as an instance of what has been done most satisfactorily in 
this direction, | might refer you to the three stations belonging 
to the Corporation of Nottingham, designed and laid down by 
their engiaeer, Mr. H. Talbot. In this town 6000 kilowatts of 
plant has been installed, all running non-condensing, and their 
costs certainly compare favourably with many stations which 
are running condensing. 

In their No, 1 boiler-room the feed-water is heated by being 
first passed through a Berryman feed-water heater and then 
through « Green’s economiser, the resulting temperature being 
260 deg. Fah. to the feed-water. In their No, 2 boiler-room, 
where dry-back boilers are used, no Green's economiser is provided, 
due to the low temperature of the flue gases; the feed-water is, 
however, heated in a Berryman heater, through which the 
exhaust steam is passed, the resulting temperature being 200 deg. 
Fah. At their St. Anne’s power station, where Lancashire boilers 
are used, the feed-water is first heated by being passed through 
a Berryman feed-water heater, and then through a Green’s econo- 
miser, the resulting temperature being 200 deg. Fah. 

Considerable benefit has, therefore, been derived from the heat 
contained in the exhaust steam, and although it is no doubt 
possible to obtain a temperature of 300 deg. Fah. in the feed-water 
passing through a Green’s economiser alone—at Crewe, for 
instance, the water is raised from 60 deg. Fah. to 290 deg. Fah. in 
a Green’s economiser—it means a large economiser, and where 
exhaust steam is available for use in heaters, the same result can 
be obtained with a more moderate sized economiser. High-speed 
engines usually necessitate the condensers being separately 
driven, and for this reason the cost of maintaining the vacuum 
is slightly higher than in the case of slow-speed engines with air 
and circulating pumps direct driven off the main engine. The 
difference, however, is nota large one, and whilst 24 per cent. of the 
full load power of the engine is sufficient to allow for separately 
driven condensers, 14 per cent. to 2 per cent. is the usual allow- 
ance for similar jet condensers in the case of slow-speed engines. 
The advantages of having the condensers independent of the main 
engines would seem to compensate for the slight extra cost 
involved in driving them. 

Summarising these remarks, I think where the load justifies 
extremely low working costs being aimed at, a plant of the follow- 
ing description is most likely to bring about the desired results : 
Commencing with the boilers, these should be capable of generat- 
ing steam at 1801b, to 2001b. pressure, and ole be arranged with 
superheaters. If Lancashire boilers were adopted the super- 
heaters would be fitted in the downtake of the boilers, if of the 
water-tube type the superheaters would be separately fixed. In 
either case a waste heat economiser of the Green type would be 
installed. If the coal available in the locality were suitable the 
water-tube boilers might with advantage be fitted with revolving 
chain grate stokers, which have been shown to give extremely 
high evaporative results with small and cheap coal. 

The boiler feed pump should, I think, be electrically driven, 
though a duplicate might with advantage be installed and be 
steam driven. The engines would be of the enclosed high-speed 
type, and would be triple-expansion, condensing and working at 
a steam temperature of about 550 deg. Fah. The condenser, of 
whatever type, would be electrically driven, and a separate watt- 
meter should be installed for reading the power consumed by the 
condenser pumps, boiler-feed pumps, and any other auxiliaries 
about the station. 

Coming to the actual working costs, I set out below in Table D 
results obtained during 1902 by the twelve towns which have 
achieved the lowest working costs per unit sold, the capital charges 
being omitted. 

I also set forth in Table E the working costs in a few private 
power stations with a large output per unit of plant installed, 
arranged in the same way as the costs for the public stations in 
Table D, so that you can compare the one with the other. 

You will notice that some of the results are so vastly superior in 
Table E that you may be tempted to inquire whether they are not 
too good to be true. These costs are made up of four items, 
which constitute the working costs, in addition to which two further 
items—which are, however, not touched on here-—-namely, interest 
on capital and depreciation, should be added, before the total costs 
can be arrived at. 

Working costs.—(1) Cost of fuel ; (2) cost of oil, waste, water, 
and petty stores ; (3) wages of workmen ; (4) repairs. 

Capital costs, —(5) Interest on capital ; (6) depreciation. 

The type and general arrangement of plant which will give the 
lowest results when these six items are added together is the one 
that may be considered the most advantageous, and one hears too 
often a particular type of plant favoured because it claims great 
savings In one particular item, whilst other equally important items 
are omitted. 

The question which will be of most interest to you is, to what 
extent can a small isolated plant with a good load factor hope to 
show better results than those obtained in larger stations, such as 
are enumerated in Table D ! 

It is fairly generally conceded by those that have paid the most 
attention to this subject that the actual size of the plant has little 
to do with the cost of production. Other things being equal, a 
station with a large output has no doubt a better chance than a 
station with a small one, but a good deal more depends upon the 
conditions of working and the nature of the load, than upon the 


: ‘Read before the Cleveland Institution of Engineers, February 22nd, 





actual kilowatt of plant installed. As an instance of this, I wouid 
ask you to glance at the results obtained at Messrs. Kynoch’s 
works in Birmingham. You will see that the working costs in 
these works come out at -343d. when they run during the day 
time only, generating 18,400 units per week, whereas when they 
increase their output to 22,400 units per week, and maintain a 
supply during the night time, their costs come up to *413d. Most 
oe lighting and traction stations, such as are enumerated in 

able D, have, as you know, very bad load factors, by which is 
meant the yearly output of the station in comparison with what 
this output would be if the maximum demand were maintained 
continually during the whole year, instead of over a few hours per 
day, and then often during the winter months only, a state of 
affairs prevailing in many stations, As this load factor is rather a 
difficult figure to arrive at in the case of private power plants, I 
have substituted in its place a figure which represents units 
generated per year per kilowatt of plant installed. This latter 
figure gives one a better idea of the value obtained out of the 
whole plant, and is comparatively easy to obtain. If the figure is 
too low, it is obvious either that a liberal amount of spare plant is 
being carried, or that the number of working hours are small. You 
will notice in Table D that the maximum yearly output per kilo- 
vatt of plant installed in public stations is 1900, whereas the 
average is well under 1000. Corresponding figures in private 
works are about 5500, and the average about 4000. This gives 
private power plants a considerable advantage in their capital 
charges per unit sold, as well as advantages in wages, repairs and 
maintenance, which involve practically the same cost, whether the 
plant is working fully loaded or not. ; 

I think the best plan of dealing with the various items would be 
to take them seriatim, and to ascertain in what respects private 
power plants have an advantage over the public supply stations. 

Cost of fuel.—You will notice in Table D that the cost of fuel is 
considerably the highest item making up the works costs in public 
power stations. This figure, however, is the cost of fuel per unit 
sola, and includes all distribution losses, consequently it is 
necessarily somewhat higher than the figure corresponding with 
the cost of fuel in private power plants. By keeping the plant at 
work more hours per day and loaded more fully to its economical 
capacity, a set of conditions impossible in public stations, this item 
for fuel can undoubtedly be considerably lowered. 1 would ask 
you for a moment to glance at the twelve months’ working of the 
municipal station at Crewe. The chief lesson to be learnt from 
these figures is that their coal costs have been very constant all 
through the twelve months, and have not gone up appreciably as 
one might have expected during the summer months. The reason 
of this is undoubtedly due to the fact that the plant at Crewe is 














well proportioned for dealing with the different loads which they 
have to contend with—inu other words, that during the summer 
months, whatever plant is running is working as economically 
loaded as the larger plant during the winter months. I might 
point out in passing that the other items are considerably higher 
during the summer months than in the winter months, which is 
only to be expected. 

You will notice from Table E that several plants are producing 
a kilowatt on the switchboard for an expenditure 3 1b. to 44 1b. of 
coal, including the steam used in the auxiliary plant. I see no 
reason why any plant with a favourable load should exceed 
3 lb. to 51b. of coal per kilowatt generated, and the aim should be 
to obtain this with the cheapest possible coal. Messrs. Watson’s, 
with a load which is certainly almost an ideal one from the point 
of view of cheap production, have brought their figure down to 
3,5 lb. of coal, costing 5s, at the pit mouth, and when one or two 
further alterations are made in the auxiliary plant, I expect this 
figure will drop down to 3 lb. of cheap coal. 

It should be possible on test with a good compound condensing 
engine using superheated steam—150 deg. Fah.—toobtaina kilowatt 
on the switchboard for 21 1b. or 22 lb. of water, including the auxiliary 
plant, or 1841b. to 194 1b. for a triple-expansion engine. Allowing 
for radiation losses and the plant being worked commercially below 
its most economical load during periods of the day, these figures 
might be increased to 25 1b. to 301b, for the compound engines, 
and 20 1b. to 251b. for the triple-expansion engines, 

Taking 9 1b. of water evaporated per Ib. of coal at a working 
pressure, which is equivalent to about 10 1b. of water from and at 
212 deg. Fah., you will see there should be sufficient margin in my 
figures of 3 1b, to 5 lb. of coal per kilowatt generated. To get down 
to the lowest figure, viz., 31b. of coal, considerable care will have 
to be taken to maintain the plant at an economical load, and to 
keep all the auxiliary plant in a high state of efficiency when 
dealing with large outputs. However, these precautions are well 


No particular claims are made in favour of the high-speed engine 
over the results obtainable with the best types of slow-speed 
Corliss engines in this particular item of coal consumption, 
although it should be borne in mind that high-speed engines take 
more kindly towards a fairly high degree of superheat than do 
slow-speed engines, and consequently, with a temperature of 
550 deg. Fah. at the engine stop valve, lower steam consumptions 
are to be obtained with high-speed engines than is possible with 
slow-speed engines at a more moderate degree of superheat. 
item may be expected to vary between -125d. and -4d. per unit 
generated, depending upon the cost of coal in the locality. 





Vil, waste, water, and petty stoves.~-This item in a private 





worth taking, as the savings involved per annum are considerable. | 


This | 


power-house need not exceed -02d. per unit, or if water is obtain- 
able cheaply, or for nothing, it may be still further reduced. 
Enclosed high-speed engines undoubtedly give an advantage in 
this respect. 

Wages of workmen.—This item may vary between -025d. and 1d. 
per unit, depending almost entirely upon the output obtainable. 
In addition to the above, the public stations in Table D aro 
handicapped in two ways, so far as this item is concerned. In the 
first place, their costs include labour outside the engine-house, 
such as looking after mains, &c. In the second place, a public 
power station, being isolated, must have labour sufficient for deal- 
ing with an emergency, whereas a private works need only have 
sufficient labour for keeping the plant in good condition, and in 
the event of a breakdown, or one of the staff being indisposed, 
there is usually little difficulty in drawing from another depart- 
ment. 

As an instance of what is being done in every-day practice in the 
way of running high-speed engines with the minimum of attention, 
I would refer you to two of the older stations of the Liverpool 
Corporation. At their Paradise-street Station they have installed 
fourteen 350 horse-power Willans-Siemers steam dynamos, and 
twelve of these sets are continually running. The engine-room 
staff for dealing with this consists of one driver and a greaser per 
shift, and during the day an extra hand is employed in cleaning 
up, polishing, &c. At their Oldham-place works, nine Willans- 
Siemens sets are installed, all of which are continually running. 
One driver and one greaser per shift are able to manage this in 
addition to doing all their necessary cleaning, polishing, &c. 
I mention these two cases because they are both old stations, the 
plant having been at work between ten and fourteen years, and 
those that think that high-speed engines are troublesome after 
some years’ running will certainly find a ready answer here. The 
great saving in labour with high-speed engines is, of course, not so 
pronounced in a small station where only one or two small sets are 
Installed, but when the plant grows the saving in labour is con- 
siderable. The actual cost of the item varies considerably with the 
yearly output per kilowatt installed, and will be considerably 
enhanced if a night shift or a week end is run with only a light 
load on the feeders. 

Repairs.—\ think high-speed engines have built up a sufficiently 
good reputation during the past twenty years in this respect not 
to require any comments from me. I am prepared to state that 
the cost of this item, taken in conjunction with item three, is no 
heavier, and in all probability considerably less, than in stations 
using slow-speed engines, provided the high-speed engines are the 
best of their type. This item can be considerably reduced below 
the figures given in Table D on account of a permanent staff not 


TABLE D, 





























Costs per unit in pence. 
Tow K.W. Units sold per er ve = ee - 
Town. installed. annum. Load factor. Coal. g3 22 Wages. | Repairs. Works 
he pee costs. 
ig a” 
Per cent. d. d d. d. d. 
1. Bradford 6,380 1430 20-08 2 05 0s -13 -52 
2. Leeds 8,740 508 28 -03 “17 “14 -62 
3. St. Helen’s 1,340 920 26 03 ‘V7 “19 -65 
4. Edinburgh 10,477 742 34 “04 “09 “18 +65 
5. Bolton 3,700 1028 +35 06 oS Bs) -10 -66 
6. Bootle 80 1906 -41 -03 15 “ll 70 
7. Liverpool 21,190 1094 -37 | -06 “15 13 71 
8. South Shields 1,600 716 “37 | “04 -20 “15 76 
% Nottingham 5,642 727 “46 10 “16 “09 -$1 
10. Preston 1,920 550 - 36 06 -18 -23 -83 
ll. Farnworth 610 4 730 46 | 10 1s “il 85 
12. Leith 900 46,650 925 -5D | -04 21 -09 | “89 
TABLE E. 
Costs per unit in pence. 
Units Lb. ee oeeer Manne Gey be 
per — aaa per Cost . fuel | = Werk 
ver K.W.) week. : yer ton. , | waste, a nee orks 
Prstatiod. unit. ] Coal. | stores, Wages. | Repairs. aes 
&e. 
s. d. d. d. d. d. d. 
Watson, Linwood 5400 64,000 34 8 0 +138 ; -O11 -O11 -018 +185 
pa ts 5400 57,000 3 , 153 j 012 -021 -021 207 
5400 44,190 4 \ ve ‘V1 “016 027 -027 +242 
»” 1 = : 5400 50,880 3y5 79 -131 |} -O14 -023 -023 191 
Dorman, Long and Co., 1:03 5037 151,122 2-8 10 0 Ss) | - - _ 
‘9 i ma 1so2 5050 60,400 3-04 ll 6 -179 } -O19 085 -03 313 
Kynoch, day load .. .. 1240 18,400 Ded 6 6 -1) -045 -065 -043 -343 
a day and night.. . 1490 22,400 7-0 6 6 -243 -050 -075 -045 -413 
City and South London Railway 2817 132,195 “16 13 9 307 +037 - O64 -038 +446 
(water -01) 
Crompton and Co., Chelinsford . . 2820 22,800 45 15s. to 19s. +43 } +018 -100 -022 579 
Vickers, Sheffield, South 2000 50,000 ~— (te +255 -032 -101 -081 - 469 
9 North 3280 40,300 — 9 9 -313 +063 -102 -101 *5 








being necesszry for reasons already touched on. This item can, [ 
think, safely be put at -05d. per unit generated for private works. 

Summarising these four items, we have the works costs made up 
as follows :— 


Possible Probable 

minimum maximum 

per unit. per unit, 
d. d. 
Cost of fuel sot siebeiialaiin meat +125 -40 
Oil, waste, water, and steres -02 -02 
Wages .. ag aeatars a -025 “10 
“O05 “05 


Repairs 
-22 7 
or, roughly, a jd. per unit as the minimum, and % per unit as the 
maximum. Large stations with a g load factor, such as 
| electrolytic works, or the loads which we hope some of the power 
distribution companies will in time obtain, should be able to beat 
the minimum stated above. 

Below I give a table which may be of interest, giving an ap- 
proximate estimate of the capital cost of a central power station, 
suchas are being installed for dealing with the requirements of 
private works. These costs can be taken to come out between 
£20 and £25 per kilowatt installed, and I think the division as 
given below is about in the right proportion. 


Approximate First Cost of Power Plant, 





£ a & 
Steam dynamos (high-speed engines), per kilowatt 8 0 0 
Foundations for ditto .. .. ..) .. $ 010 0 
Boilers, with settings —. no pee 5 0 0 
Piping, valves, and feod pumps .. fe 200 
I SS od eee Sen ees BS 010 0 
Condenser, withairpump .. .. .. ” 110 0 
Switchboard eal Pets F 100 
Buildings Pe 5 00 

£23 10 


(To he continued.) 





Tur year 1903 was a record period for Belgium in 
| the production of pig iron, which amounted to 1,215,000 tons, or 
| an aggregate greater than in any previous year. It was also a 

record in the output of steel ingots and finished steel ; while the 
make of manufactured iron, although higher than in 1902, was less 
| than in 1897, 1898, and 1899, 
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AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

American four-cylinder locomotives.—The Atchison, Topeka, 
and Sante Fé Railway, which has a number of special and 
remarkable types of locomotives, has had some four-cylinder 
compound passenger engines built, in which the cylinders act 
independently, as in the De Glehn engines, instead of being 
coupled in pairs to two connecting-rods, as in the Vauclain 
system so largely used in America. The new engines have 
four coupled wheels, a four-wheeled leading bogie, and a pair 
of trailing wheels. All the cylinders drive the first driving 
axle. These engines make a run of 237 miles with eight to 
twelve heavy sleeping and mail cars. The schedule is six 
hours, with five stops of five minutes each, but the run 
has frequently been made in less than five hours with late 
trains. They consume six to nine tons of coal and 16,000 to 
20,000 gallons of water forthe trip. The principal dimensions 
are as follows :— 
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Natural gas in the United States.—A Government report 
of the United States shows that the value of natural gas con- 
sumed in 1902 was £6,151,000, which at 73d. per 1000 cubic 
feet would represent a production of 205,033,000,000 cubic 
feet. Taking 20,000ft. of gas as equal to one ton of coal, the 
quantity represents 10,250,000 tons of coal, valued at 12s. 6d. 
per ton, but the report gives the value of coal and wood 
actually displaced as £8,000,000. There were 14,349 wells, 
of which 14,254 were in use, the others being closed. During 
the year 579 wells were dry or unproductive, 1238 were 
abandoned, and 2722 new wells were sunk. To convey the 
pipe there were 24,850 miles of pipe, 2in. to 20in. diameter, of 
which 3000 miles were laid in 1902. Theconsumption of this 
valuable natural product has been marked by the strangest 
and most reckless waste, which reached a climax in 1888, 
when 750,000,000,000ft. were used and wasted, for which only 
£4,500,000 was paid, although if only 5d. per 1000ft. had 
been paid, the amount would have been £15,000,000. Of 
recent years there has been a marked tendency towards 
reduced pressure in the gas fields, and in some cases, it has 
to be replaced by coal during the winter. The reduction in 
pressure has led to the introduction of powerful pumping or 
compressing plants, some operated by steam, and others by 
using an explosive mixture of the gas. Some of these latter 
have developed one horse-power per hour up to 1000 horse- 
power capacity, or 9 cubic feet. There are some 2120 companies 
engaged in the production of natural gas, but many of these 
own only one or two wells. The industrial establishments 
supplied were 8094 in number, including 360 glass works, 96 steel 
works, and 55 iron mills. Besides these, there were 505,583 
domestic consumers using the gas for heat and light. 
Automatic block system for electric railways.—With the 
remarkable development in length and number of electric 
inter-urban or cross-country railways in the United States, 
and the rapid increase of speed and traffic upon such lines, the 
adoption of the block system of operating becomes an 
important matter, but as yet few systems of sufficient 
reliability and cheapness have been brought out, and in 
probably a majority of cases the traffic is operated on the 
telephone train-order system. The difficulty in applying 
automatic signalling to electric railways has been the fact 
that both rails are employed as return conductors, and to use 
only one rail would involve the addition of a copper return 
feeder. In the Young system just brought out by the 
Pneumatic Signal Company, both rails are used for the trolley 
return circuit, and one is also used for the track or signal 
circuit, this being effected by the use of an alternating signal- 
ling current instead of the ordinary battery circuit. This 
requires an insulated joint between block sections, which 
will allow the trolley return current to pass, but will stop the 
alternating current. It also requires an electro-magnetic 
relay operated by alternating current instead of direct current. 
The signal cireuit current is supplied by a small 300-volt 
alternator at the power station, and is carried along the line 
by a wire. At the far end of each block is a small step-down 
transformer which supplies a 3-volt current to the preceding 
block. The 300-volt side of the transformer is connected to 
the unbroken or common return rail, so that each block has 
an alternating potential of 3 volts across the rails at the far 
end of the block. This operates the relay, which is very 
sensitive and will work with a potential of j,th volt. The 
alternating current generator is of 2 kilowatts capacity, and 
will supply 15 to 20 miles of line, or 30 to 40 signals. The 
transformers are of 50 watts capacity and take 20 to 30 watts. 
A modern engine building works.—An American firm build- 
ing large Corliss engines as a speciality has reconstructed its 
entire plant and equipped it with new and powerful tools of 
special design, so as to ensure accuracy and economy in the 
work. All these tools, are electrically operated, and the 
larger ones have individual motors. One of’ the machines 
performs the principal operations in machining the cylinders. 
It bores the cylinder, faces the ends, and bores two valve 
ports simultaneously. The other two ports are bored without 
resetting the cylinder. The machine will bore cylinders up 
to 96in. diameter. A second tool is used to bore and face the 
ends and main bearings of the engine beds, and a third bores 
out the guides. Thereis a 10ft. boring mill with a special 
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boring bar so arranged as to permit of its being moved 
along the rail. This is for finishing crank discs, the disc 
being clamped and the boring bar shifted to position. A 
planing machine with a double set of tools to work in both 
directions of the stroke is used to finish the rods. To force 
crank discs on the shafts there is a horizontal hydraulic press 
of 300 tons capacity. The distance between tie-bars is 10ft., 
and from the ram to the sliding head is 26ft. The ram is 
14in. diameter, with a stroke of 4ft., and is made with lead 
openings to take 30in. shafts. For work on fly-wheels, rope- 
drive wheels, &c., there is a 20ft. turning and boring mill. 
This has two heads on the cross-rail, and a third head sliding 
ona column placed in the rear of the machine, and adjust- 
able in and out. It is driven by a 20 horse-power motor. It 
will turn wheels of 14ft. to 20ft. diameter. For larger wheels 
there is a pit lathe taking wheels up to 35ft. diameter. and 
100in. width of face. 

Softening locomotive boiler water. —On one division of the 
Atchison Railroad, U.S.A., there are twenty-nine water 
stations, and the locomotives take an average of 999,000 gallons 
daily. Most of the waters contain encrusting constituents, and 
some also contain corrosive elements in troublesome amounts. 
The encrusting solidsamount to 32001b. perday, or590tons per 
year, the removal of which from the boilers would cost 3 cents 
to 5 cents per mile run. At these twenty-nine water stations 
water softening plants were erected at an expense of about 
£140,000 ; their maintenance requires the expenditure of £3 8s. 
per day for chemicals, and £11 12s. per day for attendants, a 
total of £15 per day, or £5475 per year. Experience has clearly 
demonstrated the fact that it is cheaper to spend this amount 
for treating the water than it is to supply the locomotives with 
untreated water. These figures are instructive as showing 
the expense and trouble which a railway must incur in case 
suitable boiler waters cannot be found. In this case the en- 
crusting constituents are the sulphates and carbonates 
of lime. The corrosive constituents are chloride of 
calcium and magnesium. The same _ experience has 
resulted on other railways. At ten water stations 
on the Union Pacific Railroad there is removed from 
the water by means of treating processes about 2790 
lb. per day of incrusting solids. A chemical survey of 
natural waters is now being made by the United States 
Geological Survey to determine—among other things—the 
location of available waters which may be used for locomo- 
tives, boilers, and industrial processes without treatment. 


Alternating current traction system.—An electro-pueumatic 
railway system using alternating current, and having the 
car operated by a combination of electric motor and com- 
pressed-air engine, has been developed by Mr. B. J. Arnold in 
the United States. A single-phase or multi-phase motor is 
mounted directly upon the car, and is designed for the aver- 
age power required by thecar. It runs continuously at a con- 
stant speed and under constant load, and is therefore operated at 
maximum efficiency. In ordinary electric traction methods the 
speed of the car is regulated by stopping and starting the motor 
and dissipating the energy through resistances. In this case, 
however, the speed is controlled by retarding or accelerating 
the rotor and stator of the motor by means of compressed air, 
in such a way that some of the energy ordinarily dissipated is 
stored so as to assist the car in starting and in climbing steep 
grades, while it is also employed to assist in shunting, and to 
operate the brakes. When the car is at rest the stator of the 
motor drives two air compressing cylinders, which charge the 
tanks oz reservoirs. In starting, compressed air is used to 
revolve the rotor, the stator slowing down, as the relative 
velocity of the two parts are constant. In running, the con- 
trol of the compressed air cylinders governs the speed and 
power. The current of 10,000 to 15,000 volts is taken from 
an overhead conductor, and carried toa static transformer 
on the car, which reduces the current to the 200 volts 
used for the motor. Under this system the central station 
works at practically a constant load, and sub-stations are 
eliminated. 

Special fire protection system.—For the fire protection of 
the business district of Philadelphia, U.S.A., with an area of 
425 acres, insured values of £40,000,000, and a number of 
warehouses and tall office buildings, the city has completed a 
special pumping station and high-pressure piping. In this 
area of 425 acres there are eight miles of 8in. to 12in. mains, 
with flanged and bolted joints, the straight pipes being 12ft. 
long. There are 166 hydrants, about 300ft. apart, each having 
two 4in. outlets, to which can be attached three-stream 
Siamese connections for 34in. hose, making six hose to each 
hydrant. River connections enable the fire boats to pump 
into the mains, and this method was employed before the 
completion of the pumping station. All pipe and fittings 
were tested to 800 lb. hydrostatic pressure at the factory, and 
after the system was completed it was tested to 4001b. The 
pipe system is kept full of water under 601b. pressure, so as 
to be ready at all times, while the pressure will often suffice 
to extinguish small fires not over 100ft. above the street. The 
pumping station is a brick building, 72ft. by 140ft., contain- 
ing ten vertical direct-acting triplex pumps with cylinders, 
114in. by 12in., each capable of delivering 1200 gallons per 
minute at forty revolutions, against a pressure of 300 lb. 
There are also two similar pumps, with cylinders 6}in. by 12in., 
delivering 350 gallons per minute. The supply is‘taken from 
the Delaware River by a 36in. suction main, and is delivered 
into a 20in. main. Each of the large engines is driven by a 
Westinghouse three-cylinder gas engine of 300 horse-power, 
and each smaller pump is driven by a similar engine of 
125 horse-power, connected to the pump by friction clutches. 
These latter engines also drive 74-kilowatt generators for the 
sparking current and air compressors to start the gas engines 
under 200 lb. air pressure. 








County CouncIL oF THE West RipiINc or YORKSHIRE.—The 
County Council will offer during the present year the following 
new scholarships and exhibitions :—County Minor Scholarships 
(Entrance), to be held at grammar or other secondary schools, 
These scholarships will be awarded, on the result of examination, 
(a) to scholars under thirteen years of age who have not previously 
attended a secondary school, or (/) a number not exceeding 20 per 
cent. of the whole to scholars under twelve years of age who may 
be, or may have been, in attendance at a secondary school. (Note. 
—The age limits may possibly be lowered to some extent in the 
school year 1905-1906.) County Minor Scholarships (Continua- 
tion), to be awarded on the recommendation of the School 
Governors, to provide for the continued attendance of scholars 
already in secondary schools, County Major Scholarships, esti- 
mated value £60 to £65 per annum, to be held at Universities, 
University colleges, or other institutions giving advanced instruc- 
tion. These scholarships will be awarded on the result of 
examination, and will be available for such courses as may be ap- 
proved by the County Education Committee. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Activity continues to characterise several branches of the en. 
gineering trades, whilst others are quiet ; those better engaged 
being the electrical and structural engineers. 

In the steel trade, the firms are able to find fairly regular 
occupation for the workpeople, and the values of plates show an 
upward tendency, in sympathy with the Northern movement, 

Midland electric engineers are expecting before long to derive 
some advantage from the new electric power scheme of the Poplar 
Borough Council, which involves an outlay of £65,500, and as to 
which it has been decided to at once ask for tenders for two 
1000-kilowatt generators, with the 'y foundations, condensi 
flant, and switchgear, at an estimated cost of about £16,000, 

otor builders are busy upon orders taken at the show. Some of 
the Birmingham and district makers of marine engines and boilers 
are steadily occupied, and are anticipating much work in cop. 
nection with the i estimates. The overhauling of the dock 
ec equipment should mean some very welcome orders to crane 

uilders, 

Fencing makers, both wire and bar, are well engaged, 
It is stated that over 14,000 miles of farm boundaries require to be 
fenced in the Orange River Colony, and that the Government jg 
offering a bonus of 20s. for every mile erected before the end of 
June. If all this fencing is done, it will mean a consumption of 
between 70,000 and 80,000 miles of fencing wire. Gasholder 
makers note with interest the statement in a Japanese publication 
to the effect that the Kyoto municipality intend to construct ‘a 
complete system of gasworks ” at Kyoto, at a cost of 700,000 yen 
(about £70,000). At the annual meeting of the Midland Iron and 
Steel Wages Board the annual report, previously referred to, has 
been passed. 

At the annual meeting of the South Staffordshire Gas— Power and 
Heating—Company it was stated that during the last twelve months 
outdoor operations has been greatly impeded by the wet weather, 
Most of the outdoor work, however, had been done, the buildings 
were roofed, and most of the machinery delivered. The engineer 
had expressed the hope that the works would be sufficiently 
advanced to produce gas during the ensuing summer. If all things 
were sal 1 it was hoped that they would be producing gas in 
the summer, but there were possibilities of further hindrances, 
It was believed, however, that they would be in a position to 
manufacture gas before the end of the present year. 

The properties of bronze and the alloys of copper and tin formed 
the text from which Professor Turner spoke when he recently 
delivered the last of his able series of lectures at the Birmingham 
University. Bronze, he reminded his audience, was employed in 
very early periods. The Romans made statues in that metal after 
their conquest of Asia Minor, before which time wood or stone had 
been employed, Pliny was quite familiar with the use of bronze ; 
he gave recipes for the mixture to be employed, and the composi- 
tion now used for such purposes did not very materially ditfer from 
that which was employed ‘ yearsago. The chief use of bronze 
apart from statuary was in naval construction and similar purposes, 
particularly for bearings and bell metal. A great deal of attention 
had been devoted in recent years to the scientific investigation of 
the internal structure of bronze, and some very remarkable results 
have been obtained by observers, including Roberts-Austen, Hay- 
cock, and Neville, from which it appeared that with certain bronzes 
of intermediate composition the metal solidified when cast, forming 
crystals of definite shape, but that after the metal is solidified an 
internal arrangement takes place resulting in a breaking up of the 
original crystals, and the production of others of a different 
character. No doubt changes of that kind explained why it had 
been found best to quickly cool bronze, and why bronze, unlike 
other metals, could beannealed by quenching with cold water whenat 
red heat. 

In the alloys, which were now more commonly employed, 
it was now recognised that there were at least two detined con- 
stituents, one of which was more or less pure copper, and the other 
a brittle compound of tin and copper which surrounded the grains 
of the softer material. He also dealt with phosphor bronze, 
aluminium bronze, and other special alloys used in Birmingham 
trades, 











NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 


Manchester.—Except that some of the machine tool makers, as | 
reported last week, are here and there booking rather more work 
than of late, and one or two leading firms are just now very well 
off for orders, there is still no real improvement in the position 
generally throughout the engineering trades of this district. The 
further returns I have received from trades union organisations 
are very unsatisfactory as to the industrial position, showing a 
continued increase in the unemployed list, with little prospect of 
change for the better in the near future. Few inquiries, it is 
added, are made for additional men, and when a vacancy does 
present itself there are numbers of applicants. The reports from 
surrounding districts return trade as still very quiet in Manchester, 
with no signs of improvement ; bad in Bolton, with firms stopping 
and suspending hands ; dull in the Liverpool district, with several 
firms discharging men owing to slackness, and very much the 
same sort of report from the surrounding smaller industrial 
centres. 

Rather a lull seemed to have come over business on Tuesday's 
iron market here, and only a very indifferent inquiry was reported 
generally. A significant indication of the limited requirements of 
consumers was an absence of the usual pressure of iron already 
bought to be sent in with the commencement of the month, and 
as to new business coming forward, this had slackened off consider- 
ably. The stronger tone of a week or so back was scarcely being 
maintained, and notwithstanding the more favourable reports from 
America, prices were rather weaker, if anything. 

Inquiries for pig iron were for the most part restricted to com- 
paratively ntl dansiiien, and buyers in a position to purchase 
forward at all largely were only prepared to place orders at con- 
siderably below the current rates quoted by makers, Except for 
prompt delivery of special brands, makers’ pricesare, in fact, just now, 
toa largeextent, outof the market, merchants underquoting to secure 
business. For No, 3 foundry Lancashire pig iron delivered Manchester 
district it is exceptional where makers are able to get more than 
51s. 6d., and under this figure has been taken onspecial sales ; thelist 
basis for Lincolnshire remains47s. 6d., but makers report thatsalesare 
being less readily made at this figure, merchants being sellers at 47s. 
to 47s, 3d.; Daskyahiee still ranges from about 51s, 9d. and 52s. up to 
53s., according to brand. Forge qualities are without quotable 
alteration ; the list basis for Lancashire ‘and Lincolnshire brands 
remaining 47s. 2d., and Derbyshire 47s, 6d. to 47s, 8d. delivered 
Warrington. ; 

Makers of Middlesbrough iron are scarcely maintaining 
the advanced rates that have been quoted recently for named 
brands, and delivered by rail Manchester, 51s. 4d. to 51s. 7d. would 
now be about the minimum quoted prices, with open brands about 
51s. 1d., and forward sellers pre to accept favourable contracts 
at about 3d. below this figure. Prices for some brands of Scotch 
iron are becoming irregular. Delivered Manchester docks Eglinton 
ranges from about 53s. to 53s. 6d., and whilst makers are still 
quoting 54s. for Glengarnock there are ready sellers in the open 
market at about 53s, 6d., with Gartsherrie quoted from 56s. to 
56s. 6d. net. Of American iron a further cargo of about 1500 ton~ 
came in to the Manchester docks during the past week, which 





represents a little over 3000 tons during the past month, As, how- 
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ready made are considerably more than double this 
uantity of iron, importers have not much to offer, and 49s, remains 
— 4 firm figure for foundry qualities at the docks. It is reported 
that Canadian Iron 18 likely to come forward, and that cargoes are 
already on the way to Liverpool. tila all 

Orders for hematites continue small, and alt ough makers do 
not alter their quoted rates, prices are not quite so firm, as in most 
ases they would be open to some slight concession if business of 
case sight could be put through. Delivered Manchester district, 
any tions may be given as ranging, according to brand, from 
rout 60s. up to 62s. 6d. net for No, 3 foundry qualities. ; 
In finished iron little or no change can be reported. New busi- 
ness still comes forward very slowly, in not sufficient quantity to 
keep the principal works fully going, and even where the smaller 
forges are tolerably well engaged, it is only from hand to mouth. 
The quoted rates of the Associated makers remain unaltered, and 
are being firmly held to, but outside the Association there are 
sellers at under the official list basis, and bars are coming in from 
other districts at very low figures. Delivered _Stations, the Asso- 
ciation basis for Lancashire rs remains £6 58.5 and into ware- 
house £6 6s. 3d. ; delivered Manchester district, Yorkshire bars 
are quoted £6 5s., and North Staffordshire bars £6 5s., and 
£6 7s. 5d up to £6 10s.; in some instances, hoops are steady at 
£7 2s. bd. random to £7 7s. 6d. special cut lengths delivered Man- 
chester, and 2s. 6d. less for ——— : 

A very unsatisfactory sort of business is reported by nut and 
bolt makers, orders being only given out in very small quantities, 
and there is so much keen cutting in prices that list rates have 
become practically nominal. 

Only a moderate business is reported generally throughout the 
steel trade, and although there is no giving way upon recently 
slightly advanced rates it can scarcely be said prices are being more 
than barely held to. German billets are maintaining the stronger 
tone reported recently, and are not being quoted under about £4 4s. 
for din. up to £4 5s. for 2in. delivered here. American billets and 
sheet tars, which have recently been out of the market, are, 
however, again coming to the front at low figures, sheet 
bars being quoted for delivery in this district at about 
£3 19s. to £4, and billets at about £3 18. to £3 19s. 

or ton. For English- made billets makers are _hold- 
ing pretty firmly to late quoted rates, averaging £4 10s. to 
£4 12s, 6d., but very little business is practicable at these 
figures. Bars are not quite so firm at the recent slightly advanced 
rates, and could be bought at £6 2s. 6d. to £6 5s., with special 
quotations £6 7s. 6d, Common plates also are again to be bought 
at under the full prices which were being quoted a week or so 
back, and sellers are reported at about £6 to £6 2s. 6d., delivered 
here. Boiler plates remain steady at the Association basis of 
£6 12s. 6d. for Lancashire boiler specifications delivered in this dis- 
trict ; but although some stiffening on this figure has been talked of, 
there would scarcely seem to be much probability of any official 
advance, at any rate for the present. 

So far as the ordinary qualities of fuel used for ironmaking, 
steam, and general manufacturing purposes are concerned there 
is no improvement to report, these continuing in only unsatis- 
factory request, with prices weak and low cut quotations made to 
effect prompt clearances of surplus output. Round coals suitable 
for house-fire purposes, owing to the more winter-like weather of 
the past week, and the better qualities of engine fuel consequent 
upon some increased requirements for mill parposes, have been in 
rather more active request, and this has enabled collieries in many 
cases to run pretty nearly full time. It can scarcely be said, 
however, that there has been any sufficiently enlarged demand to 
affect appreciably the position throughout the coal trade of this 
district, and for the most part collieries are still on short time, 
most of them not running more than 44 to 5 days per week. 

Of the lower qualities of round coal supplies continue plentiful 
on the market, and where sales of any weight are practicable very 
low prices are frequently accepted. These transactions, however, 
are mainly for prompt sates, and there is still comparatively little 
or nothing doing in forward contracts either on the part of collieries 
or large users. At the pit mouth the commoner sorts of round 
coal suitable for steam and forge purposes could be bought for 
inland requirements at from 7s. 9d. to78s. 3d. per ton, with the 
better qualities quoted about 8s. 6d. to 8s. 9d. perton, Even lower 
figures than these are being taken for shipment, in which only a 
slow business has been passing through recently, and delivered at 
the Mersey ports or the Manchester Ship Canal ordinary steam 
coals are obtainable at about 9s. to 9s. 3d., with quotations for 
better descriptions up to 9s. 6d. and 9s, 9d. per ton. 

With regard to engine classes of fuel the better qualities continue 
in fairly good request, and very few collieries have much difficulty 
in disposing of what they are raising. Requirements generally, 
however, remain but indifferent, and the commoner sorts of slack 
continue more or less of a drug with a good deal of surplus coming 
in from some of the Midland districts. Prices for the better 
qualities of slack are generally firm at from about 6s, and 6s. 3d. to 
6s. 6d. and 6s. 9d.; there are, however, inferior sorts of slack to 
be bought in Lancashire at a trifle under 4s., with quotations rang- 
ing up to 4s, 6d. and 4s, 9d., and medium sorts 5s. to 5s, 6d. per 
ton, 

Good foundry cokes still move off fairly well at late rates, 
Furnace qualities, however, are in not more than moderate 
request, and there is a tendency towards weakness in prices, 
washed Lancashire cokes averaging about 12s, to 13s.; Yorkshire 
washed cokes about 10s. 6d., and unwashed cokes 9s, 3d. to 9s, 6d. 
at the ovens, 

The possibility of the proposed renewal of the Conciliation 
Board falling through owing to the action of the South Yorkshire 
coal owners has been a good deal discussed during the week. It 
seems that the principal South Yorkshire collieries are not at all 
satisfied with the altered conditions for the proposed extension of 
the Conciliation Board, and that in view of the previous very 
liberal conditions having been twice offered to the miners and 
refused, they are not at all disposed, now that the situation in the 
coal trade has got worse, to offer similar conditions to them again. 
The suggestion has been made that there should be a further 
temporary renewal of the Board as it at present exists for nine 
— and that in the meantime the whole matter could be gone 
into fully. 


Barrow.—There has not been muchimprovement in the demand 
for hematite pig iron, except so far as the increased use of metal 
by the steel works in the district, but those makers who produce 
pig iron for the open market have been doing some business in 
clearing out stocks, These have now been reduced in dimensions 
to a degree which makes them about normal. They do not now 
total up at more than about 35,000 tons. Stocks of warrant iron 
have been reduced during the week by 653 tons, and now stand at 
21,377 tons. It is therefore evident that so soon as a better 
demand for iron arises it will be necessary to put additional fur- 
naces in blast. At present only twenty-two furnaces are at work, 
being twelve less pte in the corresponding week of last year. 
Prices show no variation. Mixed Bessemer numbers are at 54s. 
net f.o.b, ; warrant iron sellers, 53s. 6d. net cash ; buyers 6d. less. 
In forge and foundry iron very little trade is being done. 

Iron ore is in better demand, as more furnaces are in blast than 
a fortnight ago, and they are being fed mostly by native ores, 
although some Spanish ores have recently been bought and 
deliveries are expected. Native ores are at 9s. for ordinary net at 
a and best sorts, for which the demand is very small, are 
at 15s, 

Steel makers are busy mainly in the heavy rail department, and 
orders are fairly well held, while the inquiry is moderately well sup- 
ported. Prices, however, remain low—at about £5 per ton. Light 
rails are quiet—some fair orders are in the market for tram 
sections, Ship Fer are quiet, although it is known that a fairly 
large tonnage o' shipping has recently been placed. Makers are 
fairly well off for forward deliveries, but they are still only able 
to keep their mills on short time. Hoops are fairly brisk, and 
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heavy steel castings are in large order, but other branches of the 
steel trade are quiet. 

Shipbuilders, marine engineers, and manufacturers of gun 
mountings are doing a better trade, and are employing week b 
week an increased number of workmen. Orders are well held, 
and prospects are good in these departments for a couple of 


years, 

The coal and coke trades are rather busier, but prices show no 
ingusoneee 

Shipping is quiet at West Coast ports. The exports last week 
represented 5902 tons of pig iron and 4297 tons of steel ; total, 
10,199 tons, in contrast with 8204 tons in the corresponding week 
of last year, being an increase of 1995 tons, The aggregate ship- 
ments this year to date have reached 86,057 tons, compared with 
131,357 tons in the corresponding period of last year, a decrease 
of 45,300 tons. Freights are low, and employment for shipping 
quiet. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


In the South Yorkshire coalfield, house fuel continues in a 
gratifying condition, the demand being rather beyond the average 
at this season of the year. At several collieries where the men 
had been put upon short time full six days’ work per week are now 
being given. Sharp winterly touches, with occasional snowfalls, 
help to keep business brisk, and values consequently remain firm, 
Barnsley house is in most general request, and ily fetches up 
to 12s. 6d. per ton, secondary qualities being from 10s. per ton 
upwards. The competition of north country coal in household 
sorts is not quite so keen, the great bulk of the trade falling to the 
Yorkshire pits, from which a heavy tonnage is at present being 
sent to the London market, as well as to the Eastern Counties. 

There is no change to report with regard to small coal, which, 
of course, is quiet, as is usual at this season of the year, and con- 
ditions are practically unchanged from what they were a week 
ago. Nothing further has been done with regard to the shipping 
contracts, the difference of 3d. per ton now in dispute between 
sellers and buyers being as yet unsettled. Coke is as languid as 
was last reported, the ordinary sorts being now quite as low as 
10s. to 10s, 6d. per ton. Small coal is also stagnant, and there is 
not likely to be any improvement until the textile industries get 
more animated, For gas coal the call is equal to all that is brought 
to bank. 

The iron trade is still in an unsatisfactory state ; but there is 
some movement on the North-east Coast and other directions which 
may bring about more activity later. 

he long looked for armour-plate orders have now been re- 
ceived. The weight of armour now ordered is about 6000 tons, 
and it is for three battleships under the Admiralty programme for 
the present financial year, now being built in the Government 
Dockyards. With Messrs. John Brown and Co., Limited, Atlas 
Works, has been placed the whole of the armour now being 
ordered—bulkhead, belt, and barbette—for H.M.S. Hibernia, and 
a portion of that ordered for H.M.S. Britannia, altogether 
amounting to 2400 tons, These two ships are being built at 
Portsmouth and Devonport. Messrs, Cammell, Laird and Co., 
Limited, Cyclops Works, have got all the armour now being 
ordered for H.M.S. Africa—sides of citadel, bulkhead, and 
battery plates—the weight ys 2000 tons. The Africa 
is being built at Chatham. Messrs. Vickers, Sons and Maxim, 
Limited, River Don Works, have received the larger part of the 
armour now being ordered for the Britannia. The three Sheffield 
firms received the orders on Wednesday. 

In the lighter industries there is some movement in the razor 
trade, owing to the placing of Government contracts. About one- 
half of the number required—some 300,000—are known to be 
placed, and the remainder is certain to be ordered this week, if not 
already ordered. The Admiralty orders for cutlery and plate, 
for which tenders were accepted some time ago, are now coming 
to hand. A large number of files—probably 30,000 dozens—will be 
required by the Admiralty during the next financial year. 

There is a good deal doing in railway material for ‘‘up-keep” 
of existing systems, more than for new developments. Manu- 
facturers complain of the exceptional lowness of prices, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

To the active business which has been noted forsome weeks past, 
there has this week succeeded a not unexpected lull, the buyers 
taking a rest, as they have purchased for delivery as far ahead as 
they think it well to go at present. But producers have got their 
order-books fairly well lined with contracts, and thus there is no 
pressure to sell, and prices, therefore, are generally kept up, and 
it is believed that they are likely to be, because the worst time of 
the year is nearly over, and the most active is at hand for pig iron 
makers. The situation for them must be reported favourable, 
their shipments are good, all the iron which they are producing is 
going into consumption, and stocks are not increasing either in 
makers’ hands or in the public warrant stores, while, at the same 
time, they are comparatively small. Producers in the winter 
season usually make more iron than is required, and their additions 
to stock at this period enables them to satisfy the enlarged 
demands during the spring. But in the past winter, owing to the 
reduction of output, there has been no surplus production, and it 
may be found that in the spring there may be as much difficulty in 
getting full and prompt supplies of pig iron as it was at times 
during last autumn. 

In such circumstances the lull has little effect upon prices, which 
are generally well maintained, and fluctuations in warrants have 
not much influence on the regular market. There has been an 
improvement in No. 1 Cleveland pig iron, owing to the early advent 
of the shipping season, as much of the No, 1 is required for export 
to the Continent, and it is weak in price in the winter season. 
For some months it has realised only 1s. per ton more than No. 3, 
but a greater difference must now be looked for. Formerly No. 1 
was 2s, 6d, dearer than No. 3, but that is not expected now. The 
regular price of No. 1 this week has been 44s. per ton. 

Some brands of No. 3 Cleveland pig iron have been realising 
43s, per ton, others 42s. 9d., but the general quotation has been 
42s. 74d. 

This week there has been some Cleveland pig iron sold to Canadian 
consumers for delivery at Montreal. It is a long time since 
Canadians have required Cleveland iron, and it is all the more curious 
when at the same time the Canadians are sending their iron to 
Scotland. The war between Japan and Russia has led to the can- 
cellation of Japanese orders for Cleveland iron, and for nearly a 
month not a ton has been sent. This is important, for Japan was 
a good customer for Cleveland iron. It is, however, reported that 
the Jz —— are buying American pig iron, which can be sent 
from the West Coast and across the Pacific with less risk than 
Cleveland iron can be forwarded. Thus Cleveland has to regret 
the temporary loss of a good customer. 

Business in East Coast hematite pig iron continues steadily to 
improve, and prospects are good. 

During the first two months of this year 158,917 tons of pig iron 
were shipped from Cleveland, about 13,000 tons less than last 
year, but the deliveries to oversea destinations were larger than in 
the first two months of any year since 1900. To Italy noless than 
25,036 tons were sent—about double the best previous return for 
the corresponding period of the year. To Germany more has been 
forwarded this year than in any year since 1899 for the first two 
months, 

The stock of Cleveland pig iron in Connal’s public warrant 
stores at the close of February was 102,757 tons, a decrease for the 
month of 893 tons, that being a satisfactory return at this season 
of the year, 


The demand for manufactured iron and steel is improving, more 
particularly for plates and angles, and any further changes in 
prices will in all probability be advances. At present steel ship 
plates are at £5 12s, 6d.; iron ship plates, £6 7s. 6d.; and steel 
ship angles, £5 2s. 6d., all less 24 per cent. f.o.t. It is reported 
that the directors of the South Durham Steel and Iron Company 
have definitely decided to re-open their Moor Steel Works at 
Stockton, which has been idle since October, 1902. That, however, 
is in advance of the fact; what has been resolved upon has been 
to put the works in order so that they can be re-started at short 
notice whenever trade shall warrant it. When the works stopped 
in 1902 some of the machinery was transferred to the firm’s 
Stockton Malleable Works, and new machinery to replace this 
will have to be laid down. Common iron bars are at £6 2s. 6d., 
less 24 per cent. Heavy steel rails are quoted at £4 10s. net at 
works. 

It is satisfactory to note the greater activity at the shipyards of 
the North-east Coast. During the last fortnight, however, orders 
for new vessels have not been offering so freely as in the latter 
half of January and the first a of February, probably 
because the prices have been advanced ; but some of the builders 
have put themselves in a good position as far as the work on their 
books is concerned—they have plenty to keep them going during 
the next twelve months, and in some cases even longer. Since the 
year opened orders for eighty new vessels have been placed with 
uilders on the North-east Coast. The reports of a revival of 
shipbuilding on the Clyde also strengthens the position of builders 
in this district. 2 
On Saturday Messrs. Swan, Hunter and Wigham Richardson 
launched a vessel, the first of its kind. It is practically a 
floating coal depét, 424ft. long and 63ft. 9in. in breadth, and 
it is to be stationed at Portsmouth Dockyard for coaling battle- 
ships and cruisers. It has a capacity of 12,000 tons—11,000 
tons in hoppers and 1000 tons in bags—and the coal can be 
discharged into vessels lying alongside at the rate of 500 tons 
per hour. The depot has been designed by the builders 
in conjunction with the Temperley Transporter Company and 
the Admiralty. The Temperley Company equip the vessel with 
twelve of their transporters, which are entirely operated by 
electric machinery, and the hoppers are fitted with eighty coal 
shutes for filling the bags without shovelling. The depdt is 
double-bottomed, with water ballast, above which is a hopper 
deck for holding the coal, which is filled into bags through the 
shutesin the hopper deck, and discharged by means of movable 
towers and the Temperley transporters. 

The coal trade lacks animation; buying is on a very limited 
seale, and work at the collieries generally is very slack—in fact, 
at many not more than three days per week is the extent of the 
business, and some even less employment than this is afforded 
tothe men. The situation, indeed, presents a great contrast to 
that which ruled in the spring of last year. The near approach 
of the Baltic season has not brought the usual improvement in 
the export demand for steam coal, shippers being slow about pur- 
chasing, though it is said that merchants have sold heavily and 
have yet to cover. For delivery over the season colliery pro- 

rietors will take 9s. 9d. per ton f.o.b. for best steam, but 
Bs. 104d. will be taken for prompt, and 3s. 3d. for smalls. Best 
gas coals are at 8s. 44d., and seconds at 7s. 6d. f.o.b. Coking coal 
has dropped to 8s.’per ton. Foundry coke realises 15s. per ton 
f.o.b., but medium is still very weak, and can be bought at 
13s. 3d. per ton, delivered at the Middlesbrough furnaces. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

BusINEss in the pig iron market has been quiet this week. The 
quantity of warrants in circulation is limited, and on this account 
there is not much room for the operations of speculators. 

Merchants and makers report’ that consumers have been pur- 
chasing raw iron from them directly with considerable freedom, 
not merely to cover immediate wants, but for future delivery. 
From this circumstance it is inferred that those more intimately 
concerned do not look in the meantime for much lower prices. 

There has been some disappointment among dealers in iron that 
the upward movement of a few weeks ago is not continued. They 
fully expected that prices would go materially higher. That this 
expectation has not been realised is generally felt to be due to the 
fact that the American market has been going backwards. Prices 
of pig iron in the States have receded so far as almost to admit of 
exports to this country. 

usiness has been done in Cleveland warrants at 42s. 6d. to 
42s. 5d. cash, the quotation for delivery in one month being 
42s, 84d. to 42s. 6d. per ton. Scotch warrants are quoted 5ls. 3d., 
and Cumberland hematite 53s. 3d, per ton. 

There has been a steady demand for Scotch hematite pig iron, 
which is quoted by merchants 56s. 6d. per ton for delivery at the 
West of Scotland steel works. 

There are 85 furnaces in blast in Scotland compared with 86 at 
this time last year, and of the total 41 are making hematite, 
38 ordinary, and six basic iron. 

In the course of the past week the stock of pig iron in Glasgow 
warrant stores was reduced 415 tons, bringing down the total to 
8655 tons, compared with 20,656 at this time last year. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 5740 tons, against 5112 in the corresponding week of 
last year. There was despatched to the United States 375 tons ; 
Canada, 155; South America; 260; India, 40; Australia, 530; 
France, 140; Italy, 140; Germany, 150; Holland, 300; Belgium, 
30; Spain and Portugal, 24; China and Japan, 64; other 
countries, 55; the coastwise shipments being 3477 tons, compared 
with 1910 in the same week of 1903. 

The arrivals of Middlesbrough pigs at Grangemouth in the past 
week amounted to 13,262 tons, showing an increase of 4729 tons 
over those of the corresponding week of last year. 

There is a better feeling in the finished iron trades. The steel 
makers are fairly well employed, and they are adhering firmly to 
combination prices. A very considerable amount of new tonnage 
has been placed with Clyde shipbuilders, and this affords a 
guarantee of future orders for steel and a variety of other manu- 
factures. The makers of malleable iron find business rather quiet, 
but are looking for better orders ere long. 

It is repo that good contracts are being arranged for loco- 
motives. There is much room for improvement in some branches 
of the foundry trade. Orders for cast iron pipes have been scarce 
and prices are low. 

The coal trade has been fairly active, but the supplies are so 
large that in some districts it has been found necessary to reduce 
prices, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE coal districts have been much exercised of late by the 
rumours of coal cargoes from Wales having been seized by the 
Russians, and of coal being declared contraband, and speculation 
has been busy, especially on ’Change, Cardiff, as to po-sible results. 
Still, at present, there is ample business being done, and many 
leading coalowners are well sold over March and April. Another 
leading topic much discussed this week has been the increasing 
difference in the prices of Cardiff and Newport coals. Best steam 
coal is now realising as much as 15s.—little selling under 14s. 9d.— 
but the price of Newport best only varies from 12s. to 12s. 6d. 
shipped from Newport. By some this difference is stated 
to be due to buyers having been hanging back, and now 
pressing forward to buy even at higher figures. Probably 
the true reason is the increased activity of our own 





Government in preparing for contingencies. Great and 
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unexpected demand from the Admiralty would leave a number of 
general buyers out in the cold. Large shipments have also been 
made to Capetown—over 10,000 tons went last week from Car- 
diff ; 20,000 to 25,000 tons have been sold to Japan, and it is cur- 
rently reported that Russia has secured cargoes to go vi@ China. 
France continues to buy freely—20,000 tons went last week from 
Swansea; and a few days ago contracts were entered upon by the 
Societate Commerciale with the Paris, Lyons, and Marseilles Rail- 
way for 50,000 te 60,000 tons half Admiralty best, Cardiff, half 
Newport best. Price, 24f., delivered into wagon at Marseilles. 
A contract has also been signed with Bona Guelwa—15,000 to 
20,000 tons, Cardiff and Newport coals, secured by Worms and 
Co., 25-85f. c.i.f. Cardiff, 23-40f. Newport. Port Said continues to 
receive large cargoes of steam coal, and Spain is a busier buyer, 
four cargoes going one day this week to Barcelona. 

The trend of business mid-week at Cardiff was :—Buoyancy in 
steam, best, and seconds; dry, steady; house coals firm ; small 
— weak, Freight market active in the steady inquiries for Far 

ast. 

Last week was a busy one in imports :—725 tons steel bars from 
New York came to Swansea, and two cargoes general from Holland 
and Belgium. New York also sent a cargo of flat billets to Cardiff, 
consigned to Whitchurch, 750 tons billets to Pontnewydd Sheet 
Company, 50 tons to Avondale Tin-plate Company from Baltimore, 
and a quantity of barb wire for Cross Brothers, Cardiff. Dowlais 
imported a cargo of nearly 800 tons old steel rails from Madras. 
Pig iron has been coming to Newport from Barrow and Grimsby, 
and scrap steel to Llanelly from London. This week I learn that 
a cargo of steel bars, 3000 tons, is expected at Llanelly, consigned 
to R. Thomas and Co., from Baltimore. 

In tin-plate the chief works in Wales are busy. Last week 
73,189 boxes were exported from Swansea, and 67,257 received 
into stock, which now has decreased to a little over 140,000 boxes. 
Tin bar is hardening in price, and the animation at works is re-acting 
favourably upon the large Bessemer works in South Wales and 
Monmouthshire, notwithstanding the German and American con- 
signments. Dowlais continues busy with home and colonial rails, 
2500 tons going this week to India. 

The Cambrian Railways intend re-laying a good length, at least 
40 miles, with a heavier rail. 

In the tin-plate district this week there were rumours that Russia, 
who is a good customer for oil-sized plates, contemplates the 
making of black plates. 

In the district, the opinion expressed in THE ENGINEER last week 
concerning the good work done by the Midland Iron and Steel 
Wages Board, is commented upon and endorsed, and the tone of 
business is regarded as healthy, the chief disquietude being in the 
plate circles, where, notwithstanding the low prices quoted, the 
unwillingness of buyers to concede the reasonable figures demanded 
is so marked that on ‘Change this week manufacturers openly 
threatened to close down rather than concede. Pig iron has 
advanced 8d., hematite 4d. Middlesbrough remains the same. 

At Llanelly a good deal of interest is centred in the completion 
of the important steel works of R. Thomasand Co., which promise 
to be, in their structural] character and equipment, second to none 
in Wales. A few days will witness the opening. 

At Briton Ferry most of the tin-plate works are busy, smelting 
furnaces brisk, and output of hematite large. There, and in the 
Swansea Valley, the copper trade is active. Spelter works 
buoyant. 

At Dowlais Mr. John Evans, as deputy manager, entered 
this week upon active duties, and began a career which, in the 
opinion of th: se who have noted his progress, promises to be such 
as to add another prominent name to the long list of noteworthy 
Dowlais and Cyfarthfa men. 

Mr. Evans signalised his term at Cyfarthfa by several important 
inventions, some of which have been adopted at other leading 
works in the North of England. 

North’s Navigation Colliery dividend is 10 per cent. 

The annual conference of the South Wales Miners’ Federation 
was resumed this week at Cardiff, 

With regard to parliamentary representation it has been agreed 
that the contribution of colliers shall be 1d. per member per lunar 
month. This to be applied as follows :—8d. parliamentary fund, 
and 5d. te be kept by the various districts. The out-of-employ- 
ment scheme, for affording financial assistance to members out of 
work, was ; members to contribute a levy not exceeding 


6d. each. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

IN Silesia business transactions on the iron and steel market last 
week have been fairly satisfactory. Pig iron is in moderately good 
request. The rolling mills report their order books pretty well 
filled, and most of them have already disposed of their output till 
about the end of April. Home as well as foreign inquiry for manufac 
tured iron was comparatively brisk, and employment at the con- 
struction shops has improved upon the week. Girders and rails 
sell fairly well, and the sheet mills have been in good occupation, 
while plates remain asdullasever. Quotations have not undergone 
any change. 

The trade done in the iron-producing districts of Rheinland- 
Westphalia is mostly of a languid description. Already the 
influence of the war has been felt in the iron business, for at several 
establishments orders for rails, and sets of wheels and axles for 
Japan have beencancelled. Twenty-seven lots of medium sorts of 
plates, for Yokohama, are lying at the Thyssen works, as they 
cannot be delivered on account of the war. At the meeting on the 
25th inst. still no final resolution has been passed with regard to 
the Steel Convention, of which so much fuss is being made ; so all 
further negotiations have been postponed till February 29th. 

The total production of pig iron in Germany, including Luxem- 
burg, is statistically stated to have been for January of present 
year 831,053 t., of which 159,155 t. were foundry pig, 41,916 t. 
Bessemer ; 513,947 t. basic ; 52,862 t. spiegeleisen ; and 63,173 t. 
forge pig. Productionin December of present year was 848,748 t.; 
in January last year 792,063 t. were produced. 

Business in coal on the Silesian market was anything but brisk 
last week ; stocks in house coal increase, and engine fuel is also far 
from animated. Coke, too, isin a somewhat weak condition, as 
the requirements for house-fire purposes are decreasing. 

Demand and consumption for engine and house coal in Rhein- 
land-Westphalia have been showing a falling off, but there are 
prospects of a brisk trade being again done, for the last week has 
been cold, and as the frosty weather is likely to continue, with 
sharp east winds, buyers and dealers in house coal will be compelled 
to purchase a little more freely. Consumption in foundry and 
blast furnace coke is regular, though limited. 

There is much underquoting going on in the Austro-Hungarian 
iron industry. Here and there some spring orders have been 
placed, but they are of small weight only, and, of course, do notin 
the very least influence the tone of the market, which could not 
possibly be more dull than it is at present. The business done by 
Austrian ironmasters in January of the present year shows, on the 
whole, a falling off when compared with the same month of last 
year. In bars and in sectional iron 165,755 y. have been sold, 
against 175,154 y. in January, 1903 ; in girders and U iron 78,0004q., 
against 67,579 q.; in heavy plates 20,425 y., against 23,989 q.; in 
rails and hardware 71,000 y., against 82,000 y. in January, 1903. 

There was a fairly good inquiry coming in for coal and coke in 
\ustria-Hungary last week, and some improvement is expected in 
consequence of the war. Also in Bohemian brown coal a healthy 
trade was done, deliveries on the Saxon Railways during the second 
week in February having been 3598 t. more than in the same week 
last year. 

The Belgian iron trade, which was slowly beginning to be rather 
more favourable to ironmasters, has again become dull and very 





quiet, few fresh orders being available. At the blast furnace 
works employment is only kept up by contracts previously secured, 
Semi-finished steel, as well as plates, are languid as before, while 
for rails an improvement is expected. 

Further reductions in price are generally anticipated in the 
Belgian coal industry, the demand for house coal being exceed- 
ingly limited, while engine classes of fuel have been in compara- 
tively good request. Coke, too, is weakly called for. 

Prospects in the iron industry are brightening a little in the 
North of France. In the other departments a very moderate 
business only is done, few orders coming to hand. 

No changes worth speaking of have taken place on the French 
coal market, but the tendency generally is downwards, 

German general foreign trade in January of present year is offi- 
cially stated to have been as follows :—Import, 3,283,033 t., against 
3,203,699 t. in 1903 and 2,966,956 t. in January, 1902. Import in 
noble metals was 79, against 91 and 97 ; ex “ay was 2,955,964 t., 
against 3,149,758 t. and 2,474,258 t. In noble metals, export in 
January of present year was 20, against 39 and 27 in the two years 
before. Export in iron and iron articles was 69,012 t. against 
1903, and 48,742 t. against 1902, The decrease in the export of 
¢2al is 63,308 t. when compared to last year. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, February 17th. 

THE prospects of a heavy demand for railway material this year 
are affording much encouragement to the manufacturers of every- 
thing which enters directly and indirectly into railroad con- 
struction. It is now conceded that the reactionary influences 
which have been at work for many months have about exhausted 
themselves, and that the present range of prices will not be 
broken ; in fact, there are intimations that those large consumers 
who are in need of material for early summer delivery will find 
themselves obliged to pay higher prices unless they order pretty 
soon. This is one of those conditions which are constantly 
occurring in American markets. Consumers hang back and sct 
aside necessary improvements, and usually a great many of them 
decide about the same time to push delayed work. As a con- 
sequence, manufacturers find it impossible to supply all their 
customers with all the material they want at the same time. This 
enables them to mark up prices for favourable delivery, which 
point is always discounted in advance. 

Recent reports from railways as to gross earnings for January 
show a considerable decrease from the earnings last year. Not- 
withstanding this fact, the railroads are already placing contracts 
for a great deal of work. 

Plans for the rehabilitation of the Consolidated Lake Superior 
Company are nearly completed. The name of the new organisa- 
tion which is to assume control is the Canadian Improvement 
Company. Its capital will be about 40,000,000 dols., which, with 
bond issues of 13,000,000 dols., will bring the total amount of the 
securities up to 53,000,000 dols. 

The greater railroad corporations of the United States have 
arranged largely to increase their facilities. The aggregate out- 
lays of sixteen of these corporations amount to 409,000,000 dols. 
All of this amount has been already authorised by secret meetings 
of railroad directorates. The necessary bonds and stocks have 
been issued by some of these corporations, and the others are 
negotiating for the necessary money. In all cases the new 
securities will become preferred liens on the property of the 
company. Arrangements have been made to purchase new 
equipment, bridges, rails, to drive tunnels, and to establish better- 
ments of every sort. During the past few days secret meetings 
have been held in Washington, in which all the leading contracting 
firms in the United States were represented. They have been 
figuring on bids for additional work and surveying the outlook. 
The railroad corporations are arranging to increase their fixed 
charges to meet the expenses of the past and contemplated better- 
ments, 

Large quantities of railway material, including engines, are 

being shipped to Mexico, where something like a railroad boom is 
in progress. 
The demand for steel products is improving, and during the 
last few days very large orders for steel rails have been placed. 
Large consumers are satisfied that further delay in the placing of 
orders involves risks which they are not willing to assume. The 
steel makers, in view of the excellent prospects, are maintaining 
a bold front, and are now booking orders at figures which afford 
them profits ranging from 50 to 90 percent. This will have a 
good effect upon industrial securities, as well as upon railway 
securities, and will probably bring about a revival of demand for 
all manner of well-known securities which has been absent from 
the stock market for over a year. 

The Standard Oil Company on Monday of this week declared a 
quarterly dividend of 16 dols. a share to shareholders, which 
makes the disbursement for the past quarter 16,000,000 dols., 
based o2 a capitalisation of 100,000, dols. The company 
has disbursed to its shareholders within the last seven years 
197,000,000 dols., including this week’s dividend. 

The National Banking situation is all that could be desired. 
Banks have now turned a friendly face to the railroads and to 
manufacturing enterprises, and large loans are now being promptly 
made, though at stiff rates of interest. The deposits of trust 
companies are growing very rapidly, the increase during the past 
thirteen years amounting to 596,000,000 dols. During the past 
six months loans have been decreased 116,000,000 dols. on account 
of uncertain financial and industrial conditions. All these 
apprehensions have yp Seng and money is now seeking 
investment, and there is a degree of confidence in all manner of 
securities, which stands in bold contrast with the caution and 
suspicion which has prevailed for twelve months. 

Southern pig iron is still being cut, and therefore prices cannot 
advance. It was rumoured yesterday that the United States 
Steel Corporation was about to contract for 300,000 tons of 
Bessemer pig, but it appears this rumour is not susceptible of 
proof. It is believed by stockbrokers in this city that that 
corporation is considering the advisability of placing a large order 
in the near future in order to check the proposed construction of 
an iron steel mill in Eastern Ohio. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market firm and stems well filled. House coal for 
shipment quiet. A scarcity of sailing vessels owing to rough 
weather. Inland trade is brisker. The quantity of coal shipped for 
week ending February 27th was 76,078 tons—foreign, 57,486 tons, 
and coastwise, 18,592 tons. Imports for week ending March Ist: Iron 
ore, 9554 tons ; pig iron, 700 tons; steel bars, &c., 2036 tons ; 
old rails, steel and iron, 1335 tons ; sleepers, 2429 loads ; pitwood, 
7886 loads. 

Coal :—Best steam, 12s, 6d.; seconds, 11s, 3d. to 11s, 6d. ; 
house coal, best, 15s.; dock screenings, 6s.; colliery, small, 
5s. 9d. to 6s. Pig iron :—Seotch warrants, 51s. 6d.; hematite 
warrants, 53s. 9d. f.o.b. Cumberland prompt; Middlesbrough, 
No. 3, 42s. 54d. Iron ore :—Rubio, 14s, to 14s, 3d.; Tafna, 15s, 
Steel :—Rails, heavy sections, £4 10s. to £4 15s.; light ditto, 
£5 10s. to £5 1bs., f.o.b.; Bessemer steel tin-plate bars, £4 5s. ; 
Siemens steel tin-plate bars, £47s. 6d.—all delivered in the district 
cash, Tin-plates:—Bessemer steel, coke, 11s. 6d. to lls. 9d; 
Siemens, coke finish, 11s. 9d. to 12s., nominal. Pitwood, 16s. 9d. 
to 17s. ex ship. London Exchange telegrams :—Copper, £56 10s. 
to ba 12s, 6d. ; Straits tin, £123 7s. 6d. to £123 10s, Freights 
steady. 





AUSTRALIAN NOTES. 


THE first important decision against the employés under the 
Arbitration Act in New South Wales has shown the futility of the 
measure. Some time ago the Court arranged a sliding scale, 
whereby the miners’ wages was fixed in proportion to the selling 
price of coal. The owners of the Teralba collieries—in the New 
castle district—intimated their intention of reducing the miners 
wages, in consequence of the reduction in the selling price of eoal' 
to the standard fixed by the Court, whereupon the miners to the 
extent of about 400 at once struck work. At a special sitting of 
the Court to deal with the case it was ruled that the Act did not 
provide for the men to be compelled to return to work, and it was 
only left to their sense of honour to uphold the Act, in which, as 
may be expected, the men did not concur. If an order of the 
Court is not obeyed by the employers a heavy penalty is attached 

As it has now been proved that the Arbitration Act does not 
provide an action against the men when out on strike, all the much 
vaunted settlement of disputes by legal action will prove a dead 
letter. The submission of any dispute by the employés to the 
Arbitration Court will now be heads I win, tails you lose, 








LAUNCHES AND TRIAL TRIPS. 


Yat SHING, steamship; built by, Swan, Hunter, and Wigham 
Richardson, Limited ; to the order of, Indo-China Steam Naviga- 
tion Company ; to carry, both European and Chinese passengers ; 
engines, triple-expansion ; constructed by, builders ; everything 
worked without a hitch ; trial trip, February 11th. ‘ 

GIMLE, steamer; built by, Laxevaag’s Engineering and Ship- 
building Company ; to the order of, Vilhelm Torkildsen, Bergen : 
dimensions, 239ft., 36ft. by 16ft. 9in.; engines, triple-expansion, 
18in., 29in., and 48in, by 33in., pressure 175 Ib.; constructed by 
the builders ; launch, February 18th. = 

CRANFORD, single-deck steamer ; built by, Northumberland Ship- 
building Company, Limited ; to the order of, Mr. R. B. Stoker 
Manchester ; dimensions, 335ft., 48ft., by 24ft. 6in.; to carry, 
cargo; engines, triple- expansion, 24in., 40in., 64in, by 42in., 
pressure 160 lb, ; constructed by, Richardsons, Westgarth and Co., 

imited ; launch, February 20th. 

FLOATING coal depot; built by, Swan, Hunter, and Wigham 
Richardson, Limited ; to the orcez of, the Admiralty ; dimensions, 
424ft., 67ft, 9in. by 40ft.; to carry, 12,000 tons; the vessel has 
Temperley transporters, and the machinery is driven by 
electricity ; launch, February 27th. 





TRADE AND BUSINESS ANNOUNCEMENTS, 





MonsIEUR EpPIPHANE BRASSEUR informs us that he has opened 
an English office at 57, Gracechurch-street, London, E.C. 

Tue London office of the Lancashire Dynamo and Motor Com- 
pany, Limited, of Trafford Park, Manchester, is now 28, Victoria- 
street, S.W. 

Mr, Victor H. Coates, M.I.M.E., informs us that he has retired 
from the firm of Victor Coates and Co,, Limited, and is now prac- 
tising as a consulting engineer at 32, Ocean-buildings, Belfast. 

A NEW company has been formed in America, with offices at 
56 and 58, Pine-street, New York, for the sale of the Blake-Denison 
continuous weighing machine, It is known as the Blake Denison 
Weigher Company. 

THE Bradford Corporation have placed an order with the British 
Westinghouse Electric and Manufacturing Company for a 
1000 kilowatt direct-current E.T. generator, together with field 
rheostat and other auxiliary apparatus. The generator will be 
vertically divided, and will run normally at 550 volts, 85 revolutions 
per minute, 

THE Newall Engineering Company, Limited, informs us that it 
had a serious fire on its premises on Sunday night last, in con- 
sequence of which its business is temporarily suspended. Steps 
are being taken to fit up an emergency shop, in order that business 
may be carried on and the orders in hand executed with the least 
possible amount of delay. 

MEssrks. MANLOVE, ALLIOTT, AND Co., Limited, engineers, 
Nottingham, have just delivered two up-to-date examples of 
Alliott and Paton’s patent high-pressure steam disinfectors for the 
use of the latest Cunard steamers, namely, for the s.s. Pannonia, 
through Messrs. John Brown and Co., Limited, Clydebank, and 
for the s.s, Slavonia, through Messrs. Sir James Laing and Son, 
Limited, Sunderland. 

WE understand that it has been decided to overhaul thoroughly 
the ventilating arrangements at the House of Commons, and to 
instal new ventilating plant. Messrs. Matthews and Yates, 
Limited, of Swinton, Manchester, also of London, Leeds, Glasgow, 
&c., have been entrusted with the order for this plant, and it is 
hoped by the commencement of another session to have it installed. 
During the past two years or so Messrs. Matthews and Yates have 
supplied some sixty or seventy fans for the ventilation of com- 
mittee rooms, division lobbies, lavatories, &c. 








FERROBLEACH.—WE have received a sample bottle of a liquid 
called Ferrobleach, whichisintended for the production of white lines 
on ordinary blueprints. We have tried this substance, and find that 
it bleaches the blue of the print to a perfect white. The bleaching 
action is not apparent at the moment of writing, but gradually the 
blue disappears and the lines and writing stand out well, In our 
experiments with it we have found the bleaching action much 
accelerated by the application of heat, the writing then appearing 
in a few seconds, If left alone, the bleaching is complete when 
the writing isdry, It is claimed for this substance that it will not 
rot the paper and will not spread. It is made by Mr. William 
Tyler, of 41, High-street, Aston, Birmingham. 

THE VIADUCT AT VICTORIA FALLS,—The Cleveland Bridge and 
Engineering Company, of Darlington, sent off on Thursday by the 
3.8. Cromwell, from Middlesbrough, vid Beira, the whole of the 
preliminary plant required for the erection of the bridge over the 
Zambesi, at Victoria Falls, Central Africa. The bridge, which is 
to the order of the Rhodesian Railways Trust, will cross a gorge 
just below the fails, and will consist of ene span 600ft. in length. 
Its height of 420ft. above the water will constitute it the loftiest 
bridge in the world ; it will be 30ft. wide, and will accommodate 
two lines of rails. The great height precludes the employment of 
staging in the erection of this bridge, which will, consequently, be 
built on the cantilever principle. The contractors expect to con- 
clude the work this year. 

University COLLEGE, Past AND PrEsENT, Dinner.—Mr. P. T. 
J. Estler, of 25, Laurence Pountney-lane, E.C., the hon. secretary 
of the Past Engineering Students of University College, London, 
informs us that the annual dinner of the past students will be held 
jointly with that of the present students at the Criterion 
Restaurant, on Friday, March 11th, at 7.30 p.m. Dr. A. B, W. 
Kennedy, F.R.S., has consented to preside, and will be supported 
by a number of distinguished engineers and scientists. These 
annual dinners have always been a great success, and have heen the 
means of bringing together many old friends who have lost sight 
of each other. It is hoped that any old students who have not 
had notice of the dinner, owing to their addresses not being avail- 
able, will communicate with the hon. sec. at once. This will be 
the first occasion on which the past and present students have met 
together, and it is anticipated will be an important step in bring: 
ing the older and younger engineers of the college together, 











Marca 4, 1904 


THE ENGINEER 

















THE PATENT JOURNAL. 


Condensed from ‘The Illustrated Oficial Journal 
of Patents.” 


Application for Letters Patent. 





sar When inventions have been ‘‘ communicated " the 
name and address of the communicating party are 
printed in italics. 


17th February, 1904. 


8926. Biast Improver, E. Hulburd, London. 

927, System Of PROPELLING Sairs, R. W. Thom, 
Southport. 5 R ? 
3928. Stoves, W. Mathieson ard Wilsons and Mathie- 

sons, Limited, Bradford. 

3929. Fivinc MacHINes, R. L.. Crawford, Liverpool, 

3930. GAs Rorary Enainks, M. Halstead and F, C, F. 
Knaak, Birmingham. 

9931. CERTAIN REEDS for WEAVING Looms, W. E. Horn, 
Bradford. : 

932. MacHINes for SrPinnino Frerous MaTeriat, W. 
Neil, Bradford. 

3933. GuARD for DRinkING VessELs, J, H. Crawshaw, 
Manchester. 

3934. Loom SHUTTLES, A. Abegg, Manchester. 

3935. Evectric CABLE TROUGHS, The Seacombe Pressed 
Brick and Tile Work’, Limited, W. H. Wilson, and 
> Pp. Jones, Liverpool. 

3936, Arr Pumps, J. Thom, Liverpool. 

3937. Door Fastentnes, H. Fox, jun., and J, Whale, 
Wolverhampton. 

9938. MANUFACTURING Gas from 
Mareriat, H. G. Hills, Manchester, 

3939, Game, D. Beard and G. R. Ludwig, Nottingham. 

3940, FasTeNINGS for TRonks, J, 8S. Dumnbell and A. G. 
Kirby, London. 

$941. FastenING Devices, H. Robertson, Glasgow. 

3942. Tosacco-Boxes, H. Allday, Birmingham. 

9943. RaiLway Lamps, E, H., H., R. W., and T. L. 
Griffiths and E. Jones, Birmingham. 

3944, STONEWARE Pipe Jornt, E. Lines, Derby. 

3945. Bacteria Beps, G. Winfield, Derby. 

9946. RvuppeR Heets of Boots, T. J. F. Ryland, 
London. 

$947. BuLKHEAD Doors, J. T. Hurley, Harts Hill, near 
Brierley Hill, Staffs. 

9948, Weirs, 8, H. Adams, York, 

949, Paint Bruswes, H, Brooks, Stirchley, near 
Birmingham, 

9950, Ti.tinG Evectrric Lamp SHapes, N, Pemberton, 
London, 
$051, SPEED 
Coventry. 
9952. Bac for Packixe Liquip Svsstances, J. Hess, 

Berlin. 

9958. Hyprav.ic GovERNOR VaLvE Gear, F, Svobada, 
Berlin. 

$054. Cocoa, H. W. Moss, Co, Dublin, 

$955. Ececrrican Crrovit Breaker, W. Harrison, 
Salford. 

9956. Lea Guarpbs for Cricket, J. S. Holbrook, Man- 
chester. 

$957. Barus, H. E. and T. Uttley, Manchester. 

9958. Vacuum Brakes, G. J. Churchward, F. W. 
Snell, F. H. Rayer, and C. K. Dumas, Swindon. 

$959. Bots for Doors, C. M. Burnett, Southampton. 

9960. ExectricaL Foa S1anar, T. J. Watkinson, 








CARBONACEOUS 


Gear for Moron Cyo.es, L. M. Ellis, 





$961. Bripces of Furnaces, W. McG. Greaves, 
London. 

$062. TreatMeNT of Gop Berarinc Sures, R. K. 
Evans, London. 

$963, Woop-woRKING Macninery, A. J. 
Glasgow. 

8964, GuarD for IRONING Macutngs, A. P. Willoughby, 
Rathfanham, Co. Dublin. 

$965. Brusaes for RING-sPINN!NG Frames, W. Slingsby, 
Preston. 

$066. Firtinc Beer Barrers, E, Berliner and 
Wickiler-K tipper-Brauerei, Manchester. 

$967, Nut-Locxs, P. S, Brindle, Glasgow, 

$068. INTERNAL COMBUSTION TURBINE, W. Fairweather. 
—(P. Billinghurst, India.) 

8969, Detacninc WinDow Sasu Corps, J. P. Sinclair, 
Glasgow. 

$970. Fastentnas for Bracecets, T. Wilcox, Birming- 


Norris, 


ham. 

8971. Apparatus for CaRRYING Guns, J. H. Patterson. 
Colchester. 

8972. Dravacut Hooks, F. Witkugel and W. Wetter, 
London. 

8973, MatcH-BoxeEs, J. N. Alty, London. 

3974. Rope Fastener, R. J. Winn, Newcastle-on- 


Tyne. 

8975. Neck-tTie Fastener, H. and A. E. Andrews, Bir- 
mingham. 

3976. Locks, G. Coole, Bradford-on-Avon. 

3977. Pumps, S. A. Horstmann and R. C. L. 
London. 

8978. Cross Tubes for Stkam Borers, A. Campbell, 
London. 

3979. ReouLatinc Ex.ectric Licut, C. Rutherford, 
Derby. 

3980. Miners’ Sarety Lamps, W. Best, London. 

3981. Manuracture of Leatuer, A. J. Boult.—(2,. 
Trenckmann, Germany. 

3982. Exrension of Feet for the Lame, P. J. M. Gun- 

gd Pa W. G. Dell, London. 


Fuller, 


3983. Winpow Sasnes and Frames, W. J. Cowan, 
London. 
8984. SELF-cLosInc WATER Taps, G. Corfield, 
London. 


3985. Door Sprines, V. Beauregard and C. S. Gooding, 
London. 

8986. Booxs for TRANSMISSION by Book Posr, The 
Society Journals Publishing Company, Limited, and 
H. Reynolds, Birmingham. 

$987. Bott Extractor, G. Sonnenthal, F. Dorsch, and 
H. Krause, London. 

3988. Too. for Drivina Bouts, G. Sonnenthal and W. 
Schiering, London. 

3989. WasHING Macuing, J. 8. Trimble, London. 

3990, PERAMBULATORS, E. P. Youngs, London. 

3991. Brewers’ Degcocrion Vesseis, J. 
London, 

= PROmOGRAP ES, F. W. Baynes and W. I. Thomas, 
sundon, 

3993. Cooxinc Ranaogs, J. B. 8. Brooks and H. T. 
James, London, 

394. ARc Lamps, H. C. Levis.(The General” Electric 

_ Company, United States.) 

3995. ELEcrric CovupLers, The British Thomson- 
Houston Company, Limited, and A. S. Cubitt, 
London, 

3996. E.LecrricaL Conpvucrors, H. C. Levis. The 

4 eneral Electric Company, United States.) 

3997. ELECTRODES for ARC Lamps, H. C. Levis.—(The 

9 reneral Electric Company, United States.) 

38, PRopucina Meats, H. C. Levis.--(The General 
Electric Company, United States.) 

3999, ELectropes for Arc Lacut, H. C. Levis. —(The 
General Electric Company, United States.) 

4000, ELEcTRopEs for ARC Lamps, H. C. Levis.—(Th: 
General Electric Company, United States.) 

4001. Etectropes for Arc Lionts, H. C. Levis.—(The 
General Electric Company, United States.) 

4002. ELecTRopgs for ARC Licuts, H. C. Levis.—(The 
General Electric Company, United States.) 

4003. ELEctroprs for Arc Liguts, H. C. Levis. —{ The 
General Electric Company, United States.) 

4004. E.ecrropgs for ARC Lamps, H. C. Levis.—(The 

Fy. neral Electric Company, United States.) 

4005, Arc Lamps, H.C. Levis.—(The General Electric 
Company, United States.) 

5. MOVABLE Herts for Boots, W. Malkowsky and 
A. Fels, London. 

ae Torsings, O. Kolb, London. 

ro MANUFACTURE of STEEL, T. J. Tressider, London. 
9. CaRBURETTERS, H. C. Brasier, Londo 


4010. CaLcuLaTINnG Apparatus, H. Modhlenbruck, 
London, 


House, 


4011. Preventinc Losses in Distriiertres, J, 8S. von 
Szathmiary, London. 

4012. Stream Generators, T. Langer, London. 

4013. Means for SusPENDING WINDOW SasHEs, A. J. Park, 
London. 

4014. Automatic PraNororTe PLayers, F. G. Webb, 
London. 

4015. Printers’ Make Reapies, P. Pfizenmayer and 
J. Spottiswoode, London, 

4016. Improvep Gatvanic Battery, F. 
London. 

4017. Cusnion Heets for Boors, J. R. Skinner, Liver- 

001. 

4018. PuotroorapHic Firm Puates, J. W. Meek, 
London, 

4019. Manuracture of Cork, M. Montaner, London. 

4020. E.ecrric Swircues, A. C. Reyrolle, London. 

4021. MACHINE to ENCHASE all FLAaGons, A. Hostain, 
London. 

4022. Movu-p1no Box for Form1inc PERFORATED CEMENT 
Bricks, J. H. Hatje, J. Kreuziger, and P. Maack, 
London. 

4023. AuToMATIC PIANOFORTE Payers, F, G. Webb, 
London. 

4024, Apparatus for CLEANING ELecTRoryPEs, A. Collis, 
London. 

4025. RarLway CARRIAGE Winpows, W. F. Williams, 
London. 

4026. Exvastic Tires, W. F, Williams, London. 

Stave SHAPING Macuings, A. L. Shaw, Londor. 

8. Biastina Compounps, A. F, Hargraves and 

Curtis and Harvey, Limited, London. 


Protz, 
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4029. Cuarrs and Coucues, J. 8. Hill, West Brom- 


wich. 

4030. Free Wueers for Bicycres, W. E. Turner, 
Redditch. 

4031. ComBINATION Too. for Prisyters, C. Bradshaw, 
Bolton. 

4032. Wuee. Hues for PeramBucators, B. Wakefield, 
Birmingham. 

4033. RirLe MaGAzinE Cuaraers, C. Duncan, Dundee. 

4034. CovpLinG for ELecrric Batreries, A. 8. Bright, 
London. 

4035. ADVERTISING AppaRATUS, A. Hitchon and W. 
Bannister, Accrington, 

4036. Frre-PLACE ASHES RECEPTACLES, R. Marshall and 
E. Scholes, Manchester, 

4037. MacnINE for TURNING ScrEw Nuts, J. K. Webster, 
Manchester. 

4088. Harr-pin Maxinec Macuines, H. W. Tonks, Bir- 
mingham. 

4039, CycLe Tires, G. Moore, jun., Birmingham. 

4040. Meat Roastinc FirecuarD, J. Mountford and 
R. Kerwin, Liverpoo]. 

4041. THREAD-CUTTING SEwinG ToImeces, H. H. Hub- 
bert, Sheffield. 

4042. AccrDENT Signa for Tramcars, A. H. Lowe, 
Glasgow. 

4043. PNEUMATIC Stanp for Motor Cycirs, W. Reynolds, 
Cork. 

4044. DETERMINING the Expansron of Rops, H. O'Toole, 
Dublin. 

4045. AIR-WARMING FrrEpLaces, W. J. Gibson, Glas- 
gow. 

4046. CoIN-FREED ATTACHMENT for BILLIARD TABLEs, 
F. Hepton, Woolwich. 

4047. Device for Drawina Corxs, E. A. Edwards, 
Manchester. 

4048. SuppLyInc Steam to CyLinpers, J. B. Whiteley, 
Halifax. 

4049. INCANDESCENT Gas Burners, H. Sutcliffe, 
Halifax. 

4050. Apparatus for GRaTING VeGETABLES, W. McCall, 
Glasgow. 

4051. Sewrxc Macuines, W. Fairweather.—(The Singer 
Manufacturing Company, United States.) 

4052, EncLosep Desks for Scuoois, J. D. Bennet, 
London. 

4053. Stream GENERATORS and SuperHEateERS, J. H. 
Rosenthal, London. 

— ioe for Preservino Fruit, T. Oxley, Shef- 
eld. 

4055. PREVENTING Smoky Cuimyeys, J. M. Jameson, 
Leicester. 

4056. Drivinc WHEELs for Motor Cycigs, O. R. Owen, 
Liverpool. 

4057. CHarcinG Evectric AccumMuULaTors, A. L. de 
Sainville, Manchester. 

4058. TREATING Zinc BLENDE, W. and H. Simm, R. 
Storey, and J. 8. Sellers, Liverpool. 

4059. Evecrric Furnaces, W. and H. Simm, R. Storey, 
and J. 8. Sellers, Liverpool. 

4060. TELEscoPpic TaBLEs, R. McTaggart, Glasgow. 

4061. Apparatus for the Game of Croquet, G. Page, 
Worcester. 

4062. ELectric Arc Lamp, G. Scialpi, Arsenale, Italy. 

4063. Loapina Carco VeEssEets, T. L. Livingston, 
London. 

4064. REVEILLE Matin Appiiancer, J. W. Shepherd 
and R. Scott, Newcastle-on-Tyne. 

4065. Mountina Woop with Sitver, W. T. Imbrey, 
London. 

4066. Heatinc Appiiances, J. H. Wilkinson, Don- 
caster. 

4067. Lupricators, H. Willis, Hull. 

4068. FLEXIBLE SOLED Sanpacs, J. C. and B. Wright, 
Bradford. 

4069, REcoRDING FLicut of Pickons, W. Settle, Man- 
chester. 

4070. Bucket Interceptor, G. Harris, London. 

4071. Pysamas, J. E. and J. Langton and A. J. Palfrey- 
man, London. 

4072. Boor and Saor Macuryery, J. W. and W. C. 
Bamkin, London. 

4073. StipiIne Winpow Sasnes, C. Loveday, London. 

4074. ACETYLENE Gas, F. L. M. Henry and L. L. E 
Patiny, London. 

4075, Conpuctor Raiis,H L. Doulton and C. E. Morris, 
London. 

4076. Provectites, T. Taylor, London, 

4077. Moutps for Linear Movu.pinos, W. and G. B. 
Cheesman, London. 

4078. Burr-sticx, F. Jewell, London. 

4079. RoLLeR Bearina, E. Grimwood, London. 

4080. Toy Carryine Device, F. Patrick, London. 

4081. Construction of VERTICAL BoILEeRs, T. Rose, 

London. 

4082. By-pass for ATmospHERIC Burners, W. Edgar, 

London. 

4083. Friction CLutcues, H. d’Hagerue, London. 

4084. Garrers, H. Budosckousky, London. 

4085. Arm PuRIFYING Apparatus, F, Resch, London. 

4086. Fiyinc Macurne, J. Rehukla, London, 

4087. Motor Cycies, W. J. May, G. H. P. Streeter, 

and W. T. G. Prewett, London. 

4088. Apparatus for MgasurinG Gases, H. Briggs, 

Bradford, Yorks. 

4089. CoNNECTING CuarRs and SLEEPERs, E. Holden, 

London. 

4090. ManuractuRE of Expiosives, C. E. 

London. 

4091. Motor Cars, 8. Schuyler and H. S. Bishop, 

London, 

4092. Topacco Piprs, E. H. Johnson, London. 

4093. Pipe Wrencues, H. H. Lake.—(/. Heinafurter, 

United States.) e 

4094. ComBINED Pencit Hoiper and CALenpar, H. J. 

Mellon, London. J 

4095. CooLinc CYLINDERS and Exnaust Va.ves, H. 

Rigby, London. 

4996. Moror Cycie Stanp, F. Swift, London. 

4097. WinDows and Doors, J. Neff, sen., Kingston-on- 

Thames. . 

4098. Dravont Mecnanism for Venicies, D. A. 

Morrison and B. E. Tracy, Kingston-on-Thames. 

4099, Gas-BURNING FuRNacks, E. Bumford, Kingston- 

on-Thames, 

4100. RarLway SLEEPERS, 8. McElfatrick, Kingston-on- 
Thames. 

4101. Or Enaings, S. Schuyler and H. 8S. Bishop, 


Bichel, 





London, 


4102. Lasts for Boots, H. W. Mobbs and Mobbs and 
Lewis, Limited, London. 

4108. Macuines for WasHtnc Borries, R. G. Nash, 
London. 

4104. Dampers for Micropongs, W. Deckert, London. 

4105. Tosacco Pirz, H. Simon, London. 

4106. THERMOMETERS, G. H, Zeal, London. 

4107. Drivinc Gear for Moron Cycigs, J. A. Marnie, 
London. 

4108. Wispow Frames, J. Salt, London, 

4109. Propuctnc Cross-woven Faprics, F. W. 
Howorth.—(The Firm Schelling Stéubli, Switzerland.) 

4110. Evecrrican Connecrors, W. C. Martin and J. 
Lowson, London, 

4111. Propuctne CuHemicat Tapiets, T. Sterné, 
London. , 

4112. Apparatus for PREPARING Suacar, E. Shaw, 
London. 

4113. VarniaBLe Speep Gear, 8. Schuyler and H. 8. 
Bishop, London, 

4114. CoaL-compressinc Devices, J. B. Ladd, London. 

4115. Eatin Forx Sarety Guarps, E, A, Calvert, 
London. 

4116. ErectricaLty ConTROLLED Lirts, E. Chaudoir, 
London. 

4117. Economisers for Stzam Bor.ers, F, W. Green, 
London. 

4118. Disn, E. Humphreys, London, 

4119. Plate Stanp, E. Humphreys, London, 

4120. AcETYLENE Gas GesNeRaATORS, H. Salsbury, 
London. 

4121. Apparatus for Savine Lire, J. D’Arcy-Irvine, 
London. 

4122. Biast Furnaces, K. Backlund and B. Fritiof, 
London. 

4123. Borr_e Storrers, E. B. Ostendorp, London. 

4124. GREASE SEPARATORS, J. A. Aiton, London. 

4125. STEERING Devices for AUTOMOBILES, R, M. A. B. 
Munro, London. 

4126. Sewinc Macuiygs, C, 
London. 

4127. Cameras, H. 
London. 

4128. Transportinc Suppiies to Surps, G. Leue, 
London. 

4129. Surps’ Fenpers, J. Geddes, Liverpool. 

4130. MANUFACTURING ARTIFICIAL STONES, C. Ahrendts, 
Liverpool. 

4131. Brakes, J. H. Betteley, London. 

4132. Tires, E. Lee, London. 

4133. Arc Lamps, H, C. Levis.—(General Electric Com- 
pany, United States.) 

4134. Arc Lamp Exvecrropes, H. C. Levis.—(General 
Electric Company, United States.) 

4135. Lixxs for Brace.ets, F. Speidel, London. 

4136. Artracuinc Suspenpers to Corsets, H. M. 
Knight, London. 

4137. INTERNAL ComBusTIon Enaryes, O. Lindemann. 
= AGebriide r Korting A.-G., Germany.) 

4138. TeLpHers, Siemens Bros. and Co.—(The United 
Telpherage Company, United Statea,) 

4139. Heatine Susstances in Retorts, C. W. Stanton, 
London. 

4140. Crave, E. A. Allaway, London. 

4141. CLEANING FLUID for Try, E, Frowd, London. 
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4142. ComBINATION AcTION of OrGaANs, J. Wood, Leeds. 

4143. LirHoGRaPpHIc PRINTING MACHINE, 8. Fox, 
London. 

4144. Cravats, W. Riihl, London. 

4145. FIxInG SwITCHBOARD PaNELs, J. 8. Highfield, 
London. 

4146. Arc Lamps for Optica. Lanterns, R. W. Paul, 
London, 

4147. ELectrica, CURRENT GENERATORS, T. L, Kolkin, 


London. 
4148, Picrurge Post-carp ENve.opr, [. Clark, 


oy. 
4149. Macning for Sirrinc Cray, A. Henderson, 


x ‘ow. 

4150. Suirt and CoLiar-stups, W. Wilson, Greenock, 
Renfrew, N.B. 

4151. Foutpinc Cycie-stanp, P. French, Hellingly, 
Sussex. 

4152. MecHanicaL Fincers of Piano Prayers, J. E. 
Hammond and F, Aslatt, Southampton. 

4153. Raits for Hieu-sprep Rattways, R. R. Thom, 
Glasgow. 

4154. Motor Cars, A. M. Maclean, Glasgow. 

4155. Moror Cars, A. M. Maclean, Glasgow. 

4156. UmBre..as, G. and A. Ashworth, Burnley. 

4157. ComBINaTION PostaL Wrapper, J. Bailey, Bir- 
mingham. 

4158. GoveRNorR for ExpLosion-Encrngs, P. G. Tacchi, 
London. 

4159. Firr-tvBE for Steam BorLers, J. A. Moss, 
Bristol. 

4160. ApsuSTABLE Stoois or Seats, W. S. McLennan, 
Glasgow. 

4161. Hanp Looms for Weavine, A. Stott, Man- 
chester. 

- Spanners, R. J. Treen and J. Lilly, Birming- 

m, 

4163. OpstrucTION Removers for Tramcars, J. W. A. 
Renton, Hull. 

4164. Topacco-sMOKING Pipgs, &c., B. G. Horner, 

ull. 

4165. Macuine for ScratcHinG LEATHER, D. Rowan, 
Glasgow. 

4166. HanpLEs for Brooms, R. W. and H. W. Cham- 
bers, Barrow-in-Furness. 

4167. INTERNAL CompusTion ENGINES, R. and J. 
Sanderson, Newcastle-on-Tyne. 

4168. Cranes, W. Whitwell and Co., Limited, and C. 
Demain, Stockton-on-Tees. 

4169. Musica. Toy, J. Moody, Stockton-on-Tees. 

4170. Device for CARRYING ARTICLES in Harts, 8. 
Bird, Liverpool. 

4171. PHotocrRaPHic PRINTING Apparatus, E. Lubo- 
shey, Glasgow. 

4172. Macuinery for Droppine Biscuits, W. Govan 
and D. Wilton, Glasgow. 

4173. Cover for Jam Pots, W. E. and H. 8. Woodyer, 
Manchester. 

4174. PAPER-MAKING Macuines, J. White, London. 

4175. Reocister Gear for PRINTING Macuings, T. 
Cossar, London, 

4176. MuLtTIFLEx TeLecrapny, 8. D. Field, Man- 
chester, 

4177. Securinc Tres to BrtuiarD Cvuss, A. E. Watt, 
Manchester. 

4178. Eac-cutrer, M. 8. F. Petersen, Hamburg. 

4179. Rartway CaRrIAGE CoupLines, C. Cumming, 
Dundee. 

4180. Liautinc Street Lamps, W. Duncan, Paisley, 

4181. Sappites, H. Withers-Lancashire, Goring, 

Sussex. 

4182. ssa aetna C. Coventry and I. Smith, Liver- 


DOL. 

4183. TasBLeE Knire, J. E. Gillott, Sheffield. 

4184, Ourpoor Sgats, H. J. Sarney, Coventry. 

4185. Locomotives, R. De Ricci, East Molesey, 
Surrey. 

4186. Parr of Bracks, P. G. Ford, Andover. 

4187, ADVERTISING APPARATUS, E. Charles, London. 

4188, ELectric AccumuLatTors, A. Blackman, Hamp- 
ton Wick, Middlesex. 

4189. Recorp1NG the Spgep of Motors, H. J. Furneaux, 
London. 

4190. Brakk, R. M. Kitto, Cornwall. 

4191. ELecrric Traction Systems, E. F. Moy and P. 
H. Bastie, London. 

4192. PROPELLER SuHarts, F. R. Cedervall and Séner, 
London. 

4193. Game of Ninepins, P. O. Kohler, London. 

4194. GarmeENTS for Stout Persons, J. Daine, 


London. 
4195, Brakes for Luccacr Barrows, J. 8. Langdon, 





mdon. 
4196. CASEMENT CuRTAIN Bracket, E. G. Quiddington, 
London, 


4197. ANtmaL Dovucue, A. V. Page, London. 
4198, Tray for Packina Kaas, F. L, Schaucrmann, 
Twickenham, 
4199. FASTENING M. A. 
London. 
4200. VULCANISING AppaRATus, H. H. Frost, London. 
4201. Buorrers, 8. F. Walsh and A. Miller, 


APPLIANCES, Langton, 


4202. Tire Removers, TT. H. and F. Read, 
London. 
4203. Cycte Tire Removers, T. H. and F. Read, 
London. 


4204. SpgeD InpicaTor for TRamway Car, W. E. King, 
London. 

4205. ApsusTABLE Cranks, W. 8S. Boult, London. 

4206. InTaGLIO Printinc Forms, H. H. Lake.—(. F. 
and J. W. McIndoe, United States.) 

4207. InraGLio Printine Forms, H. H. Lake.—(G. F. 
and J. W. McIndoe, United States. 

4208. MANUFACTURE of FoLpine Boxes, G. Cottray, 
London. 

4209. Gas Firtinas, W. E. Holdbrock and M. Vilbero, 
London. 

4210. Macuine for Massacixe, J, V. T. Lanicls, 

ndon. 

4211. PenciL-HOLpER, W. Scott, London. 

4212. System of ApveRTISING, E. Woodvilte, E. G, 
Woodhouse, and A. E. Dodson, London. 

4213. Rotary Dup.icators, R. D. Carter, London. 

4214. Gas Burners, R. P. Elliott and F. P. Billmeyer, 
London. 

4215. Automatic Freep Weicuers, 8. and R, E. 
Leetham, London. 

4216. Lamps for Motor Cars, W. H. I. Welch, London. 

4217. Barium Oxipe, C. D. Abel.—(Gebriider Siemens 
and Co., Germany.) 

4218. CorruGaTING Tupes, A. Pogdmy and H. 
Lahmann, London. 

4219. Prgumatic Sounp Disc, A. J. Ridley, London, 

4220. Book Markers, N. K. Cherrill, London. 

4221. ManuracturRE of RarLway Crossinos, R. H. 
Hadfield, London. 

4222. ProsecTILes, R. A. Hadfield and A, G. M. Jack, 
London. 

4223. Trres, V. Jetley, London, 

4224. Steam Generators, E. A. Briner, London. 

4225. Brioces, G. Barker, London, 

4226. CENTRIFUGAL LvsBricators, W. Jarkowski, 
London. 

4227. LiraograPpHic Stone Roiier, F, Fischer, 
London. 

4228. RoLier Buin, O. Assmann, London. 

4229. Drivinc Gear for Motor Cars, A, Hunnahle, 
Ilford, Essex. 

4230. Compustion of Fust, A, Pfeifer and P. Wolz, 
London. 

4231. LiqueFaction of Gases, G, James and E, J. 
Richardson, London, 

4232. BLEACHING Four, J. Parker, Liverpool. 

4233. SwITCHBOARD App1Jasces, G. K. B. Elphinstone, 
London. 

4234, ELECTRICAL INsTRUMENTS, G. K. B, Elphinstone, 
London. 
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4235. RECIPROCATING BALL-BEARING Motion, A, Allen, 
Birmingham, 

4236. Brarines for PaRaLLEL SHarts, A, Drummond, 
Guildford. 

4237. Traps for ANimaLs, H. G. and C, H. G. Nash, 
Bristol. 

4238. ReversiB_e Seat, A. H. F. Perl, Clapton, 

4239. Bicycies, W. Smedley and H, Anton, Crewe. 

4240. Scutcnrnc Macuines for Corton, J. Hall, 


Bury. 

4241. Water Vatves, A. Caldwell and W. Cassels, 
Glasgow. 

4242, SounpING Box, St. G. C. Reid, Thornton Heath, 
Surrey. 

4243. ADJUSTABLE Book Stanp, G. W. Austin and C. J. 
Wicks, London. 

4244, AvTomaTic Rartway Cove ines, A. H. Williams, 


Glasgow. 

4245. Means for DispLayinc Brpsteaps, W. H. Beal, 
Halifax. 

4246. GLur or Cement, 8. Moore and F. W. Kirk, 
Derby. 

4247. Post Carps, F. and M. Jackson, Manchester. 

4248. LirEGuaRDs for Tramcars, J. Bowrirg, Man- 
chester. 

4249. VexTicaL Lime Kin, C. R. Gostling, Mitchel- 
dean, Glos. 

4250. Hot Water Borters, G. Cotton, Manchester. 

4251. MeTaLuic Packina for Piston-Rops, F. H. 
Corson, Manchester. 

4252. OVERHEAD Wires for ELectric Raitways, N. §. 
Bertram, Manchester. 

4253. WHEEL Guarps for Mu.gs, G. F. Bradbury and 
J. Smith, Manchester. 

4254. Dgapweicnt Sarety VALvE, S. Griffith, Reading. 

4255. SIGNALLING Helont of Liquips in Tanks, 
8. Griffith, Reading. 

4256. Means for Drivine VERICLEs, G. Quick, Leyton- 
stone, Essex. 

257. Saop Sicn Apparatus, H. 8. Martin, Liverpool. 

58. DRAWING Paper Covers on to Books, G. A. 

Gowans, Glasgow. 

4259. WATERING Cans, T. E. Bool, Sheffield. 

4260. MacuINes for Stronine Fruit, J. Goodspeed, 
Kingston-on-Thames. 

4261. GENERATING ACETYLENE Gas, C. W. Wallace, 
Barnes, Surrey. 

4262. Gates, J. Foster, Bristol. 
4263. CoaTING Metal Opssects, W. 
Johnston, United States.) 
4264. Pitz Fasrics, W. C. 
Huddersfield. 

= Tones, B. Addicott and G. Holland, Birming- 
ham. 

4266. Motor Pumps, W. Evans, London. 

4267. INCANDESCENT Gas Lamps, J. H. Stevens and 
H. A. Jones, London. 

4268. BotTrLe Packinc Casgs, H. J. 8. Brown, London. 

4269. GRoovinc INTERNAL SuRFaces, Bruce Peebles 
and Company, Limited, and D. Macgregor, Liver- 





Swindell.—(A. 


Gray and W. McKenzie, 


pool. 

4270. Stays for Leas of Fotprna TasiEs, E. Crowe. 

Banbury. 

= Sprritvovs Fiurp, W. Oppenheimer and T. 0, 
‘ent. 

4272. Locks for Carrtace Doors, W. H. Appleby, F. 
Jones, and J. S. Foster, Birmingham. 

4273. CHILDREN’S CaRRIAGES, D. and J. J. Simpson, 
London. 

4274. Lirecuarps, W. O. Echte and D. 
London. 

4275. MANUFACTURE Of MINERAL Woot, G. A. Nelson, 
London. 

276. Cow Ls, J. M. Tourtel, London. 

. Brakes for Cycies, H. Thiérion, London. 

78. TIME-CHECKING MACHINES, W. Lewis, London. 

4279. INTERNAL ComBusTION Enornes, H. J. Spyker, 


Purdie, 





London. 

4280. DisPLay1nG CoLiars, F. C. Joslin and W. G. Delf, 

mdon. 

4281. Lips for Sanirary Pans, A. Orme, London. 

4282. Toy, W. P. Thompson.—({P. Beauvjean, Germany. 

4283. LatueEs, T. W. Duffield, Liverpool. 

4284. DISPLAYING NUMBERS on Moror Cars, E. J. 
Fairhurst, Liverpool. 

4285. Packine ROLL Tospacco ,M. and R. H. Goodbody, 
Liverpool. 

4286. Drawine Pens, A. 8. Douglass, Liverpool. 

4287. BLEACHING GraIn, F. L. Best, Liverpool. 

4288. STarTING Expiosion ENoINEs, F. Reicherbach, 
London. 

4289. ScREW PROPELLER, E. V. Dixon, London. 

4290. SaretTy GuaRps for IRonrInG Macuines, H. 
Symonds, London. 

4291, AUTOMATIC FiRE-ALARM, L. A. Carré, London. 

4292. SoUND-REPRODUCING INSTRUMENT, E. G. Hewer- 
dine and T. Heffernan, London. 





4293. TYPEWRITING Macntnes, Wanderer Fahrrac> 
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werke vorm. Winklhofer and Jaenicke Actien- 
Gesellschaft, London. 

4294. MaLtine Apparatus, O. Kru 

4295, MANUFACTURE of SULPHIDE 0 
London. 

429%. Sprayina Water on Ciorues, J. and A. K. 
Forbes, London. 

4297. Fiurp Turpines, H. H. Lake.—(J. K. Lanning, 
United States.) 

4298. PHorocrapuic Apparatus, F. Blanpain, London. 
4299. Clocks, J. D. Andersson, London. 

4300. PNgumatic Tirks, J. Spy ‘ker, London. 

4301. Mera Puiarss for Burtprne Purposes, L. Stein- 
metz, London. 

4302. CasH Rearsters, The National Cash Register 
Company, Limited.—(The National Cush Register 
Company, United States.) 

4308. Cash Reoisrers, The 
Company, Limited.—(The 
Company, United States.) 

4304. Cash Reaisters, The 
Company, Limited.—(Th« 
Company, United States.) 

4305. Skip PREVENTERS for Motor Cars, Sainsbury's 
Anti-Skidders, Limited, and J. Badger, London. 

4306. INDOW-CLEANING Apparatus, L. Anidjah, 
London. 

4307. Tramway LINEs, 
Italy.) 

4308. Gear for ExpLosion ENGINES, W. 
London. 

4309. Etecrric Switcurs, The General Contracts 
Company, Limited, E. 8. Cook, and W. H. Chipper- 
field, London. 

4310. Tone SHeet for Pranowas, O. Lorenz, London. 


er, London. 
Zinc, EK. Marlier, 


National Cash Register 
National Cash Register 


National Cash Register 
National Cash Register 


J. E. Bousfield.{(C. Chesi, 


A. Wilson, 
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Ussr, W. Smith, Bir- 


H. Allday, 


4311. Eaa Boriers for Domestic 
mingham. 

4312. CoMBIXATION ARTICLES for SMOKERS, 
Birmingham. 

4318. Manuracroure of Box Locks, T. Taylor, Birming- 


m. 

4314. InreRNAL Combustion Enarygs, W. B. G. Bright- 
well, Birmingham. 

4315. Basket, J..A. Robinson, Blackpool. 

4316. SepPaRATING Dust from AIR, C. H. 
London. 

4317. ManvuracTurRE of 
London. 

4318. Toastine Fork, G. Brown, Glasgow. 

4319. BicycLe Stanp, E. T. Darke, London. 

4320. Drawine Fiuips from Casks, R. Neuschiifer, 
Barmen, Germany. 

4321. Door Cueck Sprinas, W. Allman and J. H. 
Watson, Birmingham. 

4322. Toot for Layine Drain Prpss, A. Austin, Bed- 


Mower, 


Enve.opes, J. Kynoch, 


ford. 

4323. MovuLDING ARTICLEs from PLastic MATERIAL, W. 
Moulton, Manchester. 

4324. ANTI-PULSATOR for Gas Encrygs, T. Thorp, White- 
field, near Manchester. 

4325. Macnine for CoLLEctine 
Todmorden. 

4326. MeraL TRAVELLING Trunk, W. H. 
Jones, Wolverhampton. 

4327. Hor Arr TcseE Ovens, J. 
mouth. 

4328. WEIGHING and INpicaTInG, G. E. 
Barnton, near Northwich. 

4329. Covers for Jucs and Basins, 8S. Hall, 
combe. 

4330. Stoprrrs for Bott.es, W. Rolandand L. Brindley, 
Birmingham. 

4331. Dirt ARRESTER for use with Steam Traps, J. 
Butterworth and Lancaster and Tonge, Limited, 
Pendleton, near Manchester. 

4332. SecurInc Waeets to Ax.es, J. W. Laister, 
Sheffield. 

4333. Loom Suvtrie3, A. Abegg, Manchester. 

4334. Draw Pcates for Drawinc Wire, A. Rathbone, 
Liverpool. 

4335. PLatinc Apparatvs, J. Walton and A. E. Mitton, 
Birmingham. 

4336. ApsusTING the SpgEp of CottTine Toots, H. New- 
ton, Derby. 

4337. Sperp Gear, G. F. Sturgess, Leicester. 

4338. Rotary DovcH-mMrIxtnc MacuIng, J. Lever, Man- 
chester. 

4339. PREVENTING LampCHIMNEYSCRACKING, F. Mason, 
Peterborough. 

* Black — Hart Pry, J. Terry and R. Barrow, 
Black 

; any Seats for Ovrpoor Us, J. McDermott, 
Dublin. 

4342. ImproveD Bort es, F. R. Johnston, Kingston-on- 
Thames. 

4343. Means for Propucinc Metats, E. Mollard, 
London. 

4344. Iron Hct-arr Ovens for Bakers, J. Read, 
London. 

4345. Swurraces for Printinc from ALuminium, C. 
Harrg and J. Crawford, London. 

4346. Ing; spescant LicHrina, A. Shiels, London. 

4347. Usesrevas, A. M. Peate, London. 

4348. CHEerse Fork, M. Wolffe and P. H. G. Stone, 
London. 

4349. Boats, W. C. Fairwcather.—(Manker-Heavner 
Narsgation Company, United States.) 

4350. Roor Principats, F. C. Wright, Swindon. 

4351. Unton Jornt for Taps and Hoss, D. Worland, 
London. 

4352. PropuctING MECHANICAL Motion, H.W. Pinchbeck, 


Dust, E. Barlow, 


and B. H. 
T. Trigell, Bourne- 
Hormbrey, 


More- 


mdon. 
4353. Apparatus for MassaGE Pcrposgs, P. Hoffmann, 
on. 

4354. Pneumatic Boots and Ssogs, L. 
London. 
55. Gas Propucers, T. T. Vernon, Liverpool. 

4356. Speep Recucators for Motor Cars, H. A. Smith 
and R. G. Hills, Maidstone. 

4357. ELECTRICAL "TRANSFORMERS, J. 8. Peck, London. 

4358. Fornaces for Smectinc Iron, W. Moseley, 

E. Kardos, 


Dewanne, 


London. 
4359. Device for INSULATING 
Leytonstone, Essex. 
4360. Games, D. M. Newbold, London. 
4361. Lamps, J. Carpenter. London. 
4362. Means for SupporTING Bicyc.gs, C. C. McNair, 
London. 

4363. Gutrerine for Papprp Ceriis, G. and P. R. 
Pocock, London. 

4364. Botrte WasHinc Macuines, F. N. 
London. 

4365. Typewriters, C. M. White.—(Underira0d Tupe- 
writer Company, United States.) 

4366. TYPEWRITERS, D. O. Moody, London. 

4367. BALING PRESSES for Corron, A. E. Cummins, 

London. 
4368. Lozenck Cutters, J. Hounsell, Birmingham. 
4369. AuTomaTic Looms, A. E., A., and G. Walker, 
London. 

4370. Treatment of Topacco, E. J. Lusby, London. 
4371. PRESERVATION of Root Crops, G. Holz, London. 
4372. ELECTROLYTIC MANUFACTURE of CHLORATES, P. 

Corbin, London. 

4373. MANUFACTURE of Carson WHEELS, W.S. Rawson, 
London. 

4374. TagaTrRe Seats, F. W. Johnson and A. Terraine, 
London. 

4375. Tires, J. M. Tourtel, London. 

4376. ELEcTRICITY Meters, J. M. Tourtel and The 

a Manufacturing Company, Limited, London. 

. ANTHRAQUINONE Derivatives, H. E. Newton.— 

* (Farbonjabrizen vormals F, Bayer and Co., Germany.) 

4378. ELecrricaL Switcues, W. 8. and G. 8. Mappin, 
Richmond. 
4379. Frre-REsIstina Buriprines, W. E. L. 

London. 

4880. Matcu Boxes, F. K. Kennedy, London. 
4381. Dryinc FILTertnG Menta, J. Wetter.—(M. Wein- 
rich, United States.) 


TANKS, 


Young, 


Wears, 


4382. Printinc ApprRessEs, Addressograph, Limited. 
—(Addiessograph Company, United States.) 

4883. Tea Rouiine’ Macuinges, A. A. Wynne-Jones, 
London. 

4384. MeLtine Furnaces, H. J. J. Charlier, London. 

4385. Convryors, J. C. Hoshor, London. 

4386. Conveyors, J. C. Hoshor, London. 

4387. Deracninc Loaps, G. C. Mackrow and H. G. 
Cameron, London. 

4388. Liguip For. Burners, J. N. Ryan, London. 

4389. Down CouNnTERPANES, E. and E. Schmidt, 
London. 

4390. Forms for Necxtiks, L. L. Martin and R. Worth, 
London, 

4391. Preparation of Cay, E. Weber, London. 

4392. Apparatus for Heatina and Coo.ina, F. Fouché, 
London, 

4393. Binpinc ALBuMs for PHotoGrRapass, L. 
London. 

4394. Brusa Hovpers, I. Deutsch, London. 

4395. ApPLIANcEs for ELectric Lamps, R. F. Ferguson, 
London. 

4396. ConTROLLING EcLEcTric Lamps, R. F. Ferguson, 
London. 

4397. Apparatus for Dectvery of SHeets of PaPEr, 
W. L. Newcombe, Iondon. 

4398. Motor DRIVEN VEHICLEs, O. G. 
London. 

4399. Puncnes, W. E. Evans.—(F. Stiebel, Germany.) 

4400. Mou.prne CLay Buocks, J. Macgregor and G. C. 
Pearson, London. 

4401. Maxina Peat Fort, J. Macgregor and G. C. 
Pearson, London. 

4402. INTERNAL COMBUSTION 
London. 

4403. Pepats, G. Merritt, London, 

4404. SupERHEATERS for LocoMmorIvEs, 
London. 

4405. Firine Guns, R. C. Holme and A. B, Chatwood, 
London. 

4403. Improvep DREs3 
London. 

4407. Tap, A. Lekanite, London. 

4408. Document Fites, W. O. Gottwalls, London. 

4409. Process for TREaTMeNT of Lime, J. J. Feeley, 
London. 

4410. Macuine for CLEANING Knives, J. O. 
London. 

4411. Sropprrs for Borries, E. H. Barter, London. 

4412. Hose Covupiines, W. P. Thompson.—J. White, 
Victoria.) 

4413. Swircues, P. A. Spalding, London. 

4414. Hotpine Deivixne Reis, W. P. Thompson.— 
(D. H. Stubbs, Singapore ) 

4415. ManuracturE of WASHING Compounns, P. C. D. 
Castle, London. 

4416. Bearinos, W. B. Mair, London. 

4417. Macutne for Divipinc Dovan, R. 
London. 

4418. PrRopecitinc and SreEerinc 
Heathorn, London. 

4419. REGULATING 
London. 

4420. HANDLE for 
London. 

4421. Borries, R. Burger, 


S. Dugon, 


A. Littmann, 


Enarnges, G. Braun, 


C. Hagans, 


Sranp Fieure, J. Walker, 


Spong, 


Morton, 
Apparatus, T. B. 


Apparatus, R. Brukenhaus, 


CaRRYING ParceLs, R. Bergner, 


London. 
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4422. SpaRKING Pivuces, V. W. 
London. 

4423. Stanp for DispLayInG Goons, A. 
poo! 

4424. Fo_pine Bepstgabs, F. Wood, Liverpool. 

4425. SEED-CRUSHING MacuinNes, J. W. Wilson, Earby. 
near Colne, Lancaster. 

4426. Apparatus for ADDING SoLuTIoN to 
Ph geet in Prpgs, J. Murray, Glasgow. 
427. Pipe Jornts, R. Ewing, London. 

4498. MacHINERY Drivine Be.ts, H. Robertson, 
Glasgow. 

4429. Srgam Enorines, A. Robinson and Wallis and 
Steevens, Limited, Basingstoke. 

4430. OuTpoor Seats, W. Thompson, Halifax. 

4431. ImpROVED FLusHING CisTerRns, T. and K. Pratt, 
Bradford. 

4432. SELF-acTING Mu.gs, B. Wadsworth and D. 
bank, Huddersfield. 

4433. Propucts of Siiica, L. Williams and H. Tomkins, 
Stockton-on-Tees. 

4434. ConstrucTION of Tippinc Carts, W. Mayes, 
Sheffield. 

4435. Drawinec TABLE for Bakers Use, C. A. Handforth, 
Manchester. 

4436. Cigar Piercers and Cutters, A. Clark, London. 
4437. IMPROVED SaFeTy SHACKLE, 2 Hunter, Merthyr 
Tydfil. 

4438. Brarinas for Roratine Rops, 8. W. Gillett.—(£. 
King, Transcaal.) 

4439. CarpING ENaings, A. Lees and Co., Limited, and 
R. Taylor, jun., Manchester, 

4440, SecuRING RuRBER Tires to WHEELS, W. L. Jack- 
son, Glasgow. 

4441. Taps or Stop Cocks, G. Parr, London. 

4442. Brake Mecuanism, E. Whitaker, London. 

4443. Co_Lectors for ELectric TRacTION Systems, H. 
Peace, Birmingham. 

4444. CHaNcr Box Motions for Fancy Looms, C. E., 
F. P. and A. T. Middleton, and G. Southworth, Man- 
chester. 

age toting Tones for Hoipina Coat, J. Walker, Birming- 


Delves-Broughton, 


Silver, Liver- 


WaTER 


Fair- 


4446. WEIGHING Macuriygs, C. F. Beakbane and W. E. 
Hipkins, Birmingham. 

4447. Writine Fivrp, F. P. Smith and G. F. Beswick, 
Manchester. 

4448. THERMAL CuT-ovr for ELecrric Crrcurts, W. 
Fairweather.—(American Electric Telephone Company, 
United States.) 

4449. THERMAL Cut-out for ELecrric Circuits, W. 
Fairweather.—(Amevican Electric Telephone Company, 
United States.) 

4450. THERMAL CuT-out for E.ectric Circuits, W. 
Fairweather.—{ American Electric Telephone Company, 
United States.) 

4451. ELecrricaL Switcnes, G. Sperryn and W. H. 

‘ood, Birmingham. 
4452. A naa Macuines, C. T. and A. T. Atherton, 


4453, "karnoven KEEL for SaILinc VessEts, H. Lacey, 
Cardiff. 
4454, Recrprac.e for Vistt1ne Carbs, J. D. Muddiman, 


ndon. 
4455. VesseLs for KeePinc Liquips Hot, Spurrier and 
Co., Limited, and A. E. Spurrier, Birmingham. 
4456. Pweumatic Tires, J. D. Roots, London. 
4457. Corsets, F. De Sales and H. J. Seymour, 
London. 
4458. Casu Raitways, G. Hughes.—(J. M. Hill, United 
States. 
IMPROVED BLIND Corp Fastener, P. J. Harris, 
London. 
4460. CoLLar Stubs, W. N. Wilson, London. 
4461. ELECTRICAL SysTems, E. F. Moy and P. H. Bastie, 
London. 
4462. Recovery of METALLIC Basus, A. Gutensohn, 
mdon. 
4463. SupporTina Gas Lamp Fittinas, W. P. Smith, 
Oldham. 
4464. Miners’ Lamps, W. Patterson and C. Darrah, 
Manchester. 
be CoIn-RECEIVING Locks, W. R. Baker, Wallington, 
urre: 


y. 
be = WorkinG Movasie Opsects, &c., A. Bellard, 


mdon. 
4467. Steam and Hor Warer Borters, A. Bellard, 
mdon. 
4468, Covup.iines for Rattway Coacnes, H. Turner, 
London. 
= MecHanicaL SHootinc Ranoes, W. H. Ell, 
mn. 


mn 
4470. Letrer-Boxes, E. W. Howe, London 
4471. INTERNAL CoMBUSTION ENGINES, R. i. E, Phillip- 





part and A. G, Jardot, London, 


4472. TeLepnonegs, &c., H..G. Pape and E, J. Higgins, 

ndon. 

4473. TeLePHones, &c., H. G. Pape and E. J. Higgins, 

ndon. 

4474. Loos, J. L. Poalk, London, 

4475, Coupiina for CoLLiery Trams, W. Jones, Bryn- 
mawr, Breconshire. 

4476. INTERNAL Combustion Enaings, L. P. Mell, Bir- 
mingham. 

4477. ScREWED Meta Caps for Borries, W. Waller, 
London. 

4478. MANUFACTURE of RerractTory ARTICLES, J. Bach, 
London. 

4479, WaTerR-cLosers, J. H. Smith and G, R. Sackett, 
London. 

4480. Steam for Feep-watTer Heaters, M. P. Osbourn, 
London. 

4481. Gutiies, A. Wakefield, London. 

4482. Dress Preservers, R. E. Stanley, London, 

4483. SepaRaTinG Dust from Cuarr, J. C. Patchett, 
London. 

Draivine of 
London. 

4485. Box for Various ARTICLES, C. 
Molesey, Surrey. 

4486. Locks, W. F. Summers and N. Hipwell, Burn- 
ham-on-Crouch, Essex. 

4487. MANUFACTURE of SuLPHATE of Copper, H. M. 
Granier, London. 

4488. Bieacuine of O11s, J. L. Garle and A. A. Longs- 
don, London. 

4489. Stream Generators, R. W. H. Bailey, London. 

4490. IonrTION Tres for Gas Motors, J. G. van der 
Weerd, London. 

4491. MaNoUFacTURE of Paint, G. Mitchell, London. 

4492. Rorary Fire-escape, C. H. Walker, Chiddingley, 
Sussex. 

4493. BuLtet Moutps, J. W. Anderson, London. 

4494. Reversinc Mecuanism, J. A. Bjur, London. 

4495. Woop-sawinc Macuines, BE, E. Swarthout, 
London. 

4496. Puncugs, E. D. 
London. 

4497, Smoke Conveyors, W. L. Gale, London. 

4498. Apparatus for Feepinc Furnaces, A. E. Creigh, 
London. 

4499. FASTENING 
London. 

4500. MepicatTep Barus, L. Sarason, London. 

4501. Grass, H. J. Hays, London. 

4502. PLovaus for ELecrric Traction, C. P. Grew, 
London. 

4503. INTERNAL 
London. 

4504. Brusugs, C. Kiazelbach, London. 

4505. Harr-pins, P. Hayman.—(H. Nathan, 
States.) 

4506. Preparation of Catcrum Carsipr, L. 
London. 

4507. ELrecrric A. C. 
Tondon. 

4508. AUTOMATIC 
London. 

4509. GENERATION of Steam, G. G, Bell, London. 

4510. CyeLte AtracuMeEnts, A. F. Rubery and G. Lax- 
ton, London. 

4511. BENDING Metats, A, Coche and J. Chassignole, 
London. 

4512. GENERATION H. 
London. 

4513. Sack Ho.pers, A. Harvey, London. 

4514. PLansirrers, G. G. Kidd and A. R. Tattersall, 
London. 

4515. SHor Forms, C. A. Day.—(W. L. C. Niles, United 
States. 

4516. FotpaBLe Supports for Piants, O. J. Larsson, 
London. 

4517. Recepracies for 
London. 

4518. Rotary Enotnes, H. L. Maillard, London. 

4519. ELectric Mercury Vapour Lamps, G. Bamberg, 
London. 

4520. Racks for GEARING 
London. 

4521. Woot Roii 
Dental Manufacturing Company, 
M. Fox, London. 

4522. Means for OPENING PaRCELs, N. 
London. 

4523. Motor Car Tires, J. H. Barry and W. J. Hunter, 
London. 

4524. Typewriter for STENOGRAPHICAL Usk, P. 
Voget, London. 

4525, Metat Beams, R. Zahn, London, 

4526. Removinc Harrs from Bunpves, A. 
London. 

4527. Drop Down Smatt Arms, J. Rogers, 
worth, Staffs. 


Fiver Frames, F. Singleton, 


F. Griffin, East 


Etnyre and W. A. Whitney, 


Device for Winxpows, E. Davies, 


Comaustion Enaines, J. T. Day, 


United 
Leinss, 


CONTROLLERS, Eastwood, 


Sarery Catcn, F. ©O. Casson, 


of ELscrriciry, Nehmer, 


FisH - Hooks, G. Forrest, 


Purposes, C, A. Day, 
Cramp for Dentat Purposss, The 
Limited, and A. 


P. Billing, 


A. 


Dinklage, 
Hands- 
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4528. Drivinc Bett Buckie, P. 
island, Co. Kerry. 

45 . CASH ReaisTers, F. J. bag aS Gloncester. 

4530. Seats for TRAMCARS, &ec., H. W. Helm, Scar- 
borough. 

4531. Drivine Putteys for Motors, W. Shakespeare, 
Birmingham. 

4532. Soap for MaNuFacturING Purposes, B, Bolton, 
Bolton. 

= Vatves for Gas Puririers, T. Redman, Brad- 


Riordan, Castle- 


ford. 

4584. Surpinc Cover for Dust-carts, W. J. Glover, 
arwick. 

4535. WasHING 


Macuines, C. Appleyard, Scar- 


rough. 

4586. ORDNANCE, 7». Demnienene, G. A. Kohler, and A. 
E. Mascall, G 

4537. HowITzers, _¢ G. A. Kohler, and 
A. E. Mascall, Glasgow. 

4538. Motors OPERATED by Gases, W. J. 
Glasgow. 

4589, Carts, J. Hird, Halifax. 

4540. Distvrectants, H. Kitching and J. T. Shirley, 
Manchester. 

4541. Parquetry Fioorina, H. R. Kay, Sheffield. 

4542. CoLLAR Stirrener, W., J. A., and J. Gaunt, 
Gargrave, Yorks, 

4543. Lamp Burners, R. 
Cardiff. 

4544. Dust-pans, H. and G. R. H. Dunnett, Birming- 


Barrett, Bir- 


Poole, 


Lewis and G. Meek, 


ham. 

4545. Sprinc Seat for Furniture, W. 
roingham. 

4546. Printinc Macuinery, W. Scar- 
borough. 

4547. Exastic Wristtet for CHitpreyx, J. Eadie, 


Accrin, . 
4548. EXTRACTING W. Richley, 
A. Becher, 


Noakes, 


Dust from CHAFF, 
Stockton-on-Tees. 


4549. Makine CELLULOID PICTURES, 


C. Ludwig, 


rlin. 
4550. PoLtisHinc Propuct for JorNErs, 
Berli 


4551. Gas-HEATING Device, H. Fiebig, Berlin. 

4552, Revo.vine Kirr, J. Singleton, Manchester. 

4553. FIRE-EXTINGUISHING Apparatus, H. V. Pick- 
stone, Manchester. 

4554. Device for Weavinc Hearturuas, J. Rowley, 
Huddersfield. 

4555. Securinc Brush Hanp ks, F. Armitage and B. 
Balme, Huddersfield. 

4556. TURBINE Enatnes, 8, Z. de Ferranti, London. 

“we —-* of Siac, T. Twynam, Moortown, 


P. Binns, Shipley, 
P. Main, Lough- 
H. 


4558. " unnawen APPARATUS, 
Yorks. 

4559. Protector for Betts, G. 
borough. 

4560, BREWING pt DISTILLING 
Leaker, Bristo! 

4561. Bopeins, i Tweedale, Castleton, near 


chester. 
4562. Brackets for SHop Winpows, T, Hawkins, 


APPARATUS, R. 


Man- 





Birmingham. 


4563, DousLe-acTine CYLINDERS, W. J. Crossley 
Atkinson, Manchester. 

4504. CONDENSER CARDING Enaings, W. 
chester. 

4565. MANGLING MacHINEs, Entwisle 
Limited, R. W. and W. Kenyon, and J. 
Manchester. 

“= be aes Action PabLock, 8. H. Lilley, M; argate 


and J, 


Stott, Man. 
and Kenyon, 
L. Shorr. ck? 


en 

4567, ComPREssina Gaskovus Fiuins, W. H. Northeott 
London. 

4568, HaNpLEs for Boxes, B. Scott and D. Taylor 
Carlisle. : 

4569. Box Fasteninos, B. 
Carlisle. 

4570. Box FasTEntnas, B. 
Carlisle. 

4571. Sunrace ConDENSERS, H. 
Wollaston, Manchester. 

4572. Eyg-aiasses, W. Dodshon, London, 

4573. Usina PLairep Paper for WEARING 
E. E. Cocks, London, 

4574. VENTILATORS for Fi-rerine Arr, M. 
London. 

4575. Finrerine Apparatus, R. E. Ellis. Mese) inp). 
Sabrik Grevenbroich, Germany. ) 

4n76. Brakes, H. J. Moore, London, 

4577. Motors for Acric ULTU RAL Purposgs, R. Andrade, 
London. 

4578. Casu Reoister, C. Leni, Southend-on-Sea, 

4579. Exectric Arc Lamps, 8. B. Griffith and PF 
Biliotti, London. : 
4530, Heatina Compositions, M. 
Bick, Vienna 

4581. Mountixe 
London. 

4582. MATERIALS for SewaGe Fitters, E. Spring born 

ndon. : 

4583. Turbines, G. A. Nussbaum, London. 

4584. INTERNAL ComBusTION ENGINES, |. H. 
Birmingham. 

4585. CokE Ovens, H. H. 
United States.) 

4586. omg LAY for Printina Macuines, F, W. Vickery, 
Londo 

4587. oT of Evecrric 
London. 

4588. ConTinvous CHANNEL TRANSPORTER, G, Sey 
London. 

4589, Process of Makina MILK Exrracrt, X. Binder, 
London, 

4590. TeLEPHONR ANNUNCIATOR, A, Eckstein and FP, 
G. Bell, Manchester. 

4591. PRINTING Macuines, E. Z. Taylor, London. 

4592. Maanets, E. Shouls and 8. Bridgwater, 
ndon, 

4593, Exvastic Fcur Tursines, F. W. Howorth. 
Actiengesellschaft der Maschinensabriken 
Wyss and Co,, Switzerland.) 

4594. Etecrric Crrcuits, F. Seary and J, Lenderyou, 
London. 

4595. Rotary Enaines, M. G. 
London, 

4506. Hotpine Yarns for Dygine, &e., 1. 
London. 

4597, EVAPORATION 
London. 

4598. ANTI-PRICTION WHEEL 
London. 

4599, Currers for 
London. 

4600. ELectric Fusxs, W. R. Macdonald, London. 

4601. Pictor1aL Post Carbs, G. H. Garner, London. 

4602. Dryinc Kitns, W. P. Thompson.—(J/. F. 
Hanrahan, Canada.) 

4603. Tramcars, E. A. 
Liverpool. 

4604. AUTOMATIC 
London. 

4605. MANUFACTURE 
London. 

4606. Manuracture of Cement, R. Liebold, 

4607. TRANSLATING CIPHER Messaces, C. 
London. 

4608. Manuracture of Ve.vets, C. D. Abel. 
and Co,, Germany.) 

4609. Evectric Distance 
London. 

4610. Apparatus for DygEtna Woot, J. A. 
London. 

4611. SANDALS, R. M. Meyer. (0. Peterson and H, Light 
band, New Zealand.) 

4612. Toys, P. Heftler and E. Storch, London. 

4613. Vatves, P. Settino, Kingston-on-Thames. 

4614. Castine WHEE s, W. R. Green, London. 

4615. Automatic Governors for WINDMILLS, H. C. 
Cleaver, London. 


Scott and D. Taylor, 


Scott and D. Taylor 


B. Spencer and T, R 


APPAREL, 


Tem unt, 


Bamberger and FP, 


E.ecTroTyPE P ates, E. Pitman, 


Davis, 


Lake.—(FE. N. 71 


uP, 


Switcn, G, Smith, 


vert, 


(The 


von Each 


and D. R, de Simone, 
Deétre, 


of Sea-waTer, H. Schmidt, 


BEARINGS, W. ( 


We 
~aKer, 


PackinGc Paper, A. Guttmann, 


Stanley and J. E. Anger, 


Vaccum Brakk, H. E. Brown, 


of Gor Batis, L. A. Dussck, 
London, 
Stewart, 
(FE. 


Corty 


InpIcaToRs, B. Becker, 


Willard, 
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4616. DETACHABLE Tuse for Pyeumatic Tires, F. Rich, 
Crawley, Sussex. 

4617. Knire CLeaner, H. Aldwinckle, Leicester. 

4618. Crucraiss, J. W. Woolford, London. 

4619. Printinec Macuines, G. A. W. Rozel, London. 

4620. New Kinp of Huntine Crop, F. C. Lynde, Man- 
chester. 

4621. Apparatus for CLostnc Borties, C. H. 
botham, Manchester. 

4622, SMOKE - CONSUMING Apparatus, G. 


Side- 
Sinclair, 


Glasgow. 

4623. FLEXIBLE Tires for WHEELS, A. V. der Stichelen, 
Manchester. 

4624. Burtpinc Paster Partitions, J. Bassett, Bir- 
mingham. 

4625. MAKING INCANDESCENT MANTLES, I. 
Bradford. 

4626. TREATING PiLe Faprics, G. H. Norton and G. T. 
Hellewell, Halifax. 


Singer, 





SELECTED AMERICAN PATENTS. 


From the United States Patent-affice Official Gazette. 


Hart, Charles City, 


746,699. ConnecTING- og! ft W. 
lowa,—Filed May 15th, 

Claim.—A connecting- <ek lone end-bearing mem- 

bers, and hinged caps co-operative with said bearing 














members to form couplings, and an adjustable link 
connection extending along one side of the 10d, and 
pivotally secured to the caps on the side oppesite the 





eap hinges, 
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LESSONS IN ENGINEERING EDUCATION 
FROM AMERICA. 


By Ropert H, SMiru. 


On all sides we observe in England a very laudable 
desire to search abroad for information that may enable 
us to better our institutions at home. We know that we 
cannot stand still ; that the law of development is change, 
and that, if it is to be development towards higher grades of 
civilisation, it must be change for the better. No change 

that is mere imitation of others can possibly harmonise 
with the special conditions and needs, meteorological, 
economic, and social, of England, and such change by 
mere imitation, therefore, could not possibly produce 
development towards betterment. We have been amongst 
the foremost to repudiate the silly idea that we cannot 
learn useful lessons from study of foreign constructive and 
business methods; and at the same time we say un- 
hesitatingly that it would be just as silly to believe that 
the useful lesson must necessarily mean the adoption of 
these methods. The lesson is just as often a warning 
against their adoption, either because of their essential 
badness, or because of their unsuitability to our own 
needs, and it is none the less useful because it is thus 
negative. It is the present fashion to admire especially 
Japanese skill. The Japanese are an intensely practical 
eople. They have studied modern European science and 
economics voraciously, and in no single department of 
activity have they copied European practice. They have 
founded modern Japanese practice upon modern science, 
but have also modelled it upon their own national 
characteristics, their own industrial instincts, and their 
own social habits. 

Engineering education and training is part of our 
business organisation, and itis a part confessedly in need 
of considerable reform. Therefore the report of the 
Moseley Commission is being looked forward to with great 
interest. Meantime the almost tediously elaborate paper 
ot Dr. R. M. Walmsley, read before the Institution of 
Electrical Engineers, filled, as it is, with the results of a 
most earnest and conscientious personal investigation, is, 
by a long way, our most copious source of useful 
information regarding the progress made by Americans in 
engineering education. 

In considering the standards reached by other peoples 
for the sake of learning how to improve our own, it is very 
necessary to remember that their present standards are 
stages in a course of progress; that they are even now 
advancing these standards; and that ten years hence 
they will be presumably far ahead of their present con- 
dition. Ifin any respect we find ourselves behind them, 
the logical deduction is that we must make greater 
progressive effort than they are making; not that we must 
put ourselves on their present level. 

Dr. Walmsley is not indiscriminate in his praise of 
American methods or results. But his general tenour 
indicates what we conceive to be too profound an 
admiration of the mere size of their educational institutions, 
of the mere quantity of apparatus they contain, of the 
mere weight of gold, or paper dollars, that has been spent 
in furnishing them. Now, big size and weight are no test 
of quality, and it is good quality that above all other 
things tells in the desirable products of education. 
Education of bad quality is undesirable—almost better 
have none at all. £100,000 placed in the hands of men 
incompetent to spend it wisely and prudently, and spent 
in the provision of gigantic material equipment of a staff 
deficient in point of numbers or of practical ability to 
utilise it thoroughly and well, is money mostly thrown 
away. It will produce four distinct evils. The first is 
confusion and want of effective organisation of the work. 
The second is the cultivation of a habit of reliance upon 
elaborate stock apparatus, and the discouragement of 
initiative and originality of method. The third is that this 
gigantic stock of appliances is too costly to allow of any 
of it to be scrapped: it must be used for educational 
purposes for an inordinately long time, and thus the details 
of education-procedure must get viciously stereotyped. 
Especially is this the case when many thousands of pounds 
are spent on building test apparatus for one particular 
purpose. The fourth is that it dries up the natural sources 
whence should flow in the future financial means for the 
same kind of work. In this generation there is too much 
tendency to draw upon the income of our successors; too 
little to rely upon our own income; a too ready forget- 
fulness of the probability that, in proportion as our sons 
may have greater knowledge and greater cleverness than 
we have, so also will their legitimate needs be greater 
than ours. 

Dr. Walmesley believes that the American student at 
entrance into college life is better prepared educationally 
for it than ours are. This is the most interesting of all 
questions in connection with American education. Is 
their secondary education giving better results, is it 
of a rationally higher standard, than our own? 
The life of the mass of a population depends 
greatly upon its secondary education. Our own, so far 
as our great public schools are concerned, is lamentably 
inefficient. Dr. Maguire plainly suggests that the 
majority of young men coming from these schools is 
ignorant of everything save the rules of cricket and of 
football, and that they go to the University for the sole 
purpose of learning the rules of boat-racing. That our 
secondary education must be reformed ought to be the 
keynote of the present educational movement. In 
our own colleges, intended for higher purposes, much time 
—on the average perhaps as much as a year—is lost in an 
irregular effort to teach what ought to have been taught 
it school. But are the Americans better off in this 
regard 2? We look in vain for evidence of this in the 
numerous tables compiled for us by Dr. Walmsley’s 
indefatigable energy. Their college course is four years 
long, as against ours of three. This in itself offers pre- 
sumption of less adequate preparation, and is almost 
proof of it in the absence of evidence that the finished 
output is of higher quality. Out of these four years, at 








least two are shown by the tables to be spent almost 
entirely on preliminary studies ; and it is only the fourth 
year that is at all rigidly technical. This seems to mean 
that their fourth year is on the standard of our third, or 
perhaps rather below it. 

Then, again, all English observers note the great dis- 
cursiveness of the courses of study permitted in the 
American colleges—the “elective” courses as they are 
called, or the “ go-as-you-please” courses, as they might 
quite fairly be termed. By all means, in every free 
country, let each free citizen, however few his years of 
discretion, study in what classes he chooses to “ elect.” 
But why give him a degree ora diploma unless he studies 
along such lines as are deemed by the experienced 
educational authorities who confer these marks of honour 
to be educationally, professionally, and technically 
effective ? 

Dr. Walmsley gives a table from which may be 
deduced the students’ class hours per week. In one case 
it is as rationally low as 21; but it ranges up to 373, and 
averages somewhere about 30. Now this is proved to be 
in England too much for genuine sound self-education. 
Twenty-seven hours in class is the outside limit for the 
best health andintellect we can produce in England, and 
for the average it ought not to be much over 20. And of this 
fully half should be in the laboratory, drawing-class, &c., 
where the strain for really good work is not nearly so 
great as in the lecture-room; while in America, judging 
from these tables, the proportion is much under one-half. 
These long class-hours almost always indicate feeble 
learning and feeble teaching. 

Dr. Walmsley gives useful tables showing capital 
expenditure, income, and annual expenditure. As he does 
not reduce these to per student, and as the greatest interest 
lies in them when so reduced, we may mention that they 
yield the following proportions :—Capital expenditure per 
student in technical schools and universities together, 
£770; andin universities alone, £780. Note the curiously 
small advantage given to the universities, in comparison 
with the similar figures for England. 

Income (including “ Benefactions”) per student in 
technical schools and universities together, £100; and in 
universities alone, £94. Here the universities fall behind 
the schools. 

The income from fees is about 20 per cent. of the total in- 
come, a very much lower proportion than in our English 
colleges. 

The annual expenditure is, according to Dr. Walmsley’s 
observations, about equal to the above total income. 

These figures indicate a considerably more costly 
education per student than is given in England. Other 
things being equal, a four years’ course should be less 
expensive per student in attendance at any one time than 
a three years’ course. Dr. Walmsley remarks upon the 
greater general earnestness of the American students. 
This, of course, applies to the average. No finer examples 
of hard-working earnest studentship are to be found any- 
where in the wide world than in English universities, 
and the Scotch universities are filled by lads who, how- 
ever rowdy they may be in the crowd, work in their 
studies with the quintessence of grim determination. But 
it is lamentably true that in England the very last idea 
to enter into the head of many a university student is 
that itis useful to learn. What a reform it would be in these 
expensive halls if the universal sentiment were an earnest 
devotion to learning, and if the loafers were unmercifully 
driven out. 

Dr. Walmsley declares that “the three chief require- 
ments of a school or college are—firstly, men; secondly, 
men; and lastly and always, men.” Material equipment 
isa necessary and a good thing; and the desirable plant in 
an engineering college is costly. But if well-considered 
expenditure is any safe measure of the utility of this plant 
it should not be left in doubt that it is useless unless 
handled by good teachers, and a sufficiently numerous 
teaching staff; and also that good quality in teachers 
ought to command its high price as wellas good quality 
in machinery. In regard to teachers of engineering, 
America is ahead of us in two respects. Firstly, the 
American engineering professor is not expected to be 
an encyclopedia of all engineering knowledge. The 
system of professors and lecturers for each branch of 
engineering is more liberally developed than here. And, 
generally speaking, the staff of assistants in each branch 
is numerically more adequate to the requirements. 
Secondly, there is more spare time, and more encourage- 
ment, given the professors to do work in the commercial 
and professional outside engineering world; and he is also 
every few years given six months or a year in which to 
travel and learn what is going on in foreign countries. 
These are very great advantages in regard to the main- 
tenance of his efficiency asa technical teacher, advantages 
not at all appreciated in England. 

For professors of physics and other pure sciences, leisure 
for research is acknowledged to be necessary to keep them 
abreast of the progress of their own department of human 
knowledge. Engineering professors can best give help to 
the progress of engineering science and art by using their 
scientific knowledge and skill in helping new developments 
in the industrial world outside the college lecture halls and 
laboratories. There is some engineering pure physics 
requiring laboratory research, but engineering research in 
the great new technical problems ever arising with the 
advance of engineering practice cannot be carried on 
profitably on the laboratory scale. The laboratory scale 
of experiment in such matters gives false results. But, 
provided the engineering professor be not ignorant of the 
real conditions under which these essentially commercial 
problems have to be worked out, who so competent as he 
to give scientific assistance in their industrial solution ? 

We may conclude with a suggestion for the future 
development of engineering college laboratories intended 
to guard against the squandering of capital, such as has, 
no doubt, occurred to some extent in America. It is 
this:—That the college plant should be regarded as com- 
prising two categories: (1) Permanent, (2) Temporary. 
The permanent plant should be directed to two pur- 





The first is the provision of power in all the 
forms in common engineering use—high and low-speed 
shafting, hydraulic, electric, pneumatic. Those who have 
had to do with college laboratory work will appreciate the 
almost illimitable utility of very ample provision of power 
in every one of its useful forms, and supplied so that the 
source may be conveniently tapped at various points for 
any variety of experiment. The second class of permanent 
plant is testing apparatus of a perfectly general character 
—not designed for any particular experiment. The tem- 
porary plant is no less useful, and consists of all kinds of 
machines, instruments, and apparatus brought in to be 
tested. It is of the highest importance that engineering 
students should spend their time in testing, in all ways, 
nct obsolete machinery, but thoroughly up-to-date appli- 
ances. This should never be bought by the college. It 
should be temporarily acquired by way of loan or hire; 
and should be removed before the testing of it shows any 
tendency to become stereotyped either in method or in 
result. The college should encourage commercial rivalry 
between manufacturing firms to send in samples of their 
make for testing, and the more numerous the specimens 
of similar machines sent in for test, the more enlighten- 
ment will be derived by the students and the teachers who 
test them. 
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BRITISH LOCOMOTIVE WORK IN 1903. 
By CHARLES Rovus-MARTEN. 
No. IV.* 

In reviewing the year’s locomotive work in the case of 
the premier British railway, the London and North- 
Western, some little difficulty presents itself owing to the 
fact that nearly all the best and most important expresses 
are almost invariably worked by two engines. The rule 
laid down in 1902 that every train which loaded up to 
more than seventeen coaches, computed on the basis of 
reckoning a six-wheeled vehicle as “1,” an eight-wheeler 
as “14,” and a twelve-wheeler as “2” coaches, must be 
piloted, remained in force during 1903. But the practice 
of “ double-heading,” to use the American term, was not 
confined to trains of over “17 coaches,” 7.¢., weighing 
more than 300 tons behind the tender. It was often 
resorted to for the sake of keeping fast booked time with 
considerably smaller loads than that. For instance, the 
9.20 a.m. Euston—Birmingham was, in my experience and 
that of my friends, invariably worked by two engines— 
usually 6ft. 6in. coupled non-compounds—as far as 
Coventry, because of the very fast timing from Willesden 
to Coventry, viz., 92 minutes for 88} miles, or 57-7 miles 
an hour, although the load was only 13 to 14 coaches, or 
about 250 tons. Again, taking the 9.45 a,m. express from 
Liverpool to Euston, the four-cylinder “ Jubilee * com- 
pound had a pilot from Stafford, although totalling only 
15} coaches, or 270 tons; the Glasgow portion of the up 
afternoon “corridor diner” had on two non-compound 
coupled engines from Carlisle to Preston for sixteen 
coaches, or 285 tons, and the 11 a.m. down Irish express 
from Euston had a pilot from Stafford to Chester with 
seventeen coaches, or 300 tons, both locomotives being 
non-compounds. -It will at once be seen that these 
loads represent very small totals per engine—the only 
practical way of estimating train-loads or locomotive 
work—viz., 125 to 150 tons, on a road by no means hard 
and at times not exceptionally fast, especially as I have 
recorded equally fast work by the same or similar engines 
over the same road with loads up to fully 230 tons 
behind the tender, and without the aid of assistant 
engines. 

In the majority of my London and North-Western 
experiences, however, the trains have materially exceeded 
the 17-coach limit, being usually reckoned as either 19 or 
203, and sometimes 22, and occasionally 23}, 24, and 
even 25 coaches. The 20}-coach train was the most 
common standard in the case of the fast dining car 
expresses between London on the one hand, and Lanca- 
shire or Scotland on the other. That train, when made 
up of. the heaviest and most‘ modern stock, weighed 
approximately 890 to 400 -tons, engines and tenders 
excluded, but inclusive of passengers, luggage, staff, and 
stores. The 25-coach train, which was run frequently on 
the London-Lancashire -and Anglo-Scottish services, was 
by far the heaviest passenger-train ever seen in these 
islands, weighing as it did 466 to 460 tons empty, or 480 
to 500 tons loaded, behind “fie second tender. That, it 
will be perceived, was equivalent to 240 to 250 tons per 
engine—a load which used to be readily tackled by Mr. 
F. W. Webb’s three-cylinder compounds of the “ Dread- 
nought” and “ Teutonic” classes, Jeanie Deans, indeed 
—one of the latter—having equalled some of the best 
modern timings between Crewe and London, with 326 to 
340 tons behind her tender, and without pilot aid, while 
even the small 6ft. 6in. coupled non-compound “ Prece- 
dent ” class have averaged over 50 miles an hour, start 
to stop, between Crewe and Euston, hauling 230 to 
240 tons unpiloted. Such being the facts, it does appear 
at first sight somewhat strange that the newest and most 
powerful four-cylinder compounds, even when piloted, 
never seemed able to keep time with 25-coach trains; at 
least they’ never did so in my experience. With 22 
coaches time ‘was well kept in normal circum- 
stances. With 25 it was invariably lost, and often 
toa very considerable extent. The drivers always 
explained .this loss’ by contending that the diffi- 
culty of hauling a train—in other words, its resist- 
ance—increased much more than by mere arithmetical 
progression in the case of extra long trains, and they 
maintained that the retarding effects of curves on the one 
hand, and side winds on the other, were seriously 
enhanced when trains extended to such a length as 25 
coaches, which with two engines on reached nearly a 
quarter of a mile. This theory, however, seems to have 
sustained considerable damage through the elaborate 
observation on train resistance made last year by Mr. 
J. A. F. Aspinall, the general manager and late chief 
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mechanical engineer of the Lancashire and Yorkshire 
Railway. I do not pretend to assail Mr. Aspinall’s rea- 
soning, or the results which his experiments indicated. 
I am neither able nor desirous todo so. I frankly accept 
both. But at the same time Iam bound to state that 
my own experience of last year, with the only trains of 
such size that have ever yet been habitually run at such 
high booked speeds, did seem to show conclusively that 
the drivers found far greater proportional difficulty in 
hauling to time trains of 25 coaches than those of 22 
coaches. I mean the strain was much more severe than 
that which should have been caused by the two addi- 
tional eight-wheelers, reckoned as three coaches, and 
weighing from 50 to 54 tons. In no ease did I find any 
two engines able to haul a 25-coach train from Euston to 
Stafford—133} miles—in the booked time of 145 minutes. 
They invariably took 152 to 155 minutes, losing 7 to 10 
minutes on the stage, after allowance had been made for 
all delays by signals, or for re-laying, or otherwise. 

A comparison of three separate runs with the 10.35 
a.m. fast express from Euston to Manchester, which is 
booked to make the first run, viz., to Stafford, 133} miles, 
in 2 hours 25 min., averaging 55*2 miles an hour, is inte- 
resting. All three journeys were done within a few days 
of one another, and the driver of the train engine was the 
same in each case—an excellent driver too. On the first 
two days the train engine was a four-cylinder compound, 
the pilot in each case being a 6ft. 6in. coupled non- 
compound. On the earliest occasion the load was reckoned 
as “twenty-two coaches,” or over 400 tons inclusive 
behind the second tender, or 200 tons per engine. We 
made a very fair start, getting past Chalk Farm in 
3 min. 57 sec., the distance including the half-mile bank 
of 1 in 70 out of Euston. Up the varying grades between 
Watford and Tring our speed fluctuated between 50 and 
56 miles an hour. but only fell so low as 50 on the final 
}-mile: just before the summit, which was passed in 
39min. 31sec. from Euston, 30 minutes exactly from 
Willesden: Descending toward Bletchley, we got up to 
76°3 miles an hour, and that station was passed in 
53 min. 2 sec. from Euston. Up the six miles of 1 in 350 
to Roade we were never going less than 52°8, and we 
passed Rugby 89min. 40sec. from London, reaching 
Stafford in 2h. 24 min. 2 sec. from the start, or 58 seconds 
under booked time—average rate 55°6 miles an hour. 
There was in all cases a permanent-way slack near 
Amington siding, not far from Tamworth. Now this was 
by no means bad work with a load of over 400 tons, even 
though two engines had to be used, but it must be borne 
in mind that I have recorded even better work with one 
engine of either of these two classes working singly—viz., 
220 to 280 tons per engine. The addition, however, of 
two more eight-wheelers, reckoned as three coaches, 
making in all twenty-five “ coaches,” or more than 480 
tons inclusive behind the tenders, brought about a remark- 
able change, which can be best appreciated by inspecting 
a side-by-side log of the two runs, and a third to be 
noticed later. It has to be remembered that the train 
engine and the driver were absolutely the same in both of 
the first two cases, while the pilot engine was in each case 
of the same class as in the other. 
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That is to say, the second trip took practically 10 
minutes longer than the first, 9 min. 58 sec. to be exact. 
This, however, did not represent the true difference, be- 
cause in the second case there were two signal checks 
which involved 2} min. delay, but, allowing for that, 
there was a difference of 7 minutes in the net time 
taken, and we were 9 minutes late at Stafford. It 
will be observed that we took 4 min. 52sec. to cover the 
first 1} miles to Chalk Farm, 24 min. 54sec. to Watford, 
42 min. 15 sec. to Tring, 56 min. 4 sec. to Bletchley, 
93 min. 58 sec. to Rugby, and 2 h. 34 min. exactly to 
Stafford, and that the final 14 miles of up-grade, much at 
1 in 330, to Tring summit occupied 17 min. 21 sec., while 
the lowest rate up 1 in 330 was 47°4 miles an hour, and 
the highest down-hill speed was 72:2. I may add that 
in the earlier case the train engine went right through 
with the Manchester portion—about 170 tons—and 
reached London-road at 2.14, or 6 minutes before time. 
In the second case the arrival was 6 minutes late. In the 
third typical case quoted the train engine was a 6ft. 6in. 
coupled non-compound—* Precedent” class—which at 
the last moment took the place of the four-cylinder com- 
pound, owing to some slight mishap to the latter; the 
pilot was of the same ‘class. The load was again “25 
coaches,” or over 480 tons behind the tender. In this case 
also, although I had found an engine of the same type able 
singly to keep equally fast booked time with approximately 
half that load, these two proved quite unable to keep time 
with the full load, although both worked very hard 
indeed. Their beat must have been audible for miles, 
and the coach-roofs reverberated with an incessant hail- 
storm of ejecta from the two funnels. This time we 
took 4 min. 54 sec. to pass Chalk Farm, 25 min, 40 sec. to 
Watford, 42 min. 48 sec.to Tring. Thus the final 14 miles 
uphill were mounted 7 sec. more quickly than in the 
previous case, but the minimum, 47°4 miles an hour, was 
the same in both instances. To Rugby the time was 
93 min. 58sec., exactly the same as in the earlier case, but 
without any previous signal check, and the complete time 
to Stafford was 2h. 32 min. 14 sec., or 1 min. 46 sec. less, 
but this difference is more than accounted for by the two 
signal checks experienced in the earlier trip. Thus the net 
result appeared to be that with a 25-coach train, weighing 
480 to 500 tons behind the second tender, the feasible 
time was 152} min. for the 133} miles, whether the train 
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engine were one of the four-cylinder compounds or one of 
the much smaller and nominally weaker non-compounds, 
the driver being the same in each case. That struck me 
as a curious anomaly. Possibly it may be accounted for 
by the apparently unsatisfactory arrangement of the dis- 
tributing gear in the compound engine, which seems to 
have been so effectively corrected by the new method 
introduced by Mr. G. Whale, the present Chief 
Mechanical Engineer, described in THE ENGINEER of 
January 8th, 1904. This, however, I merely hazard as a 
conjecture. For the present, I content myself with 
recording the simple facts. But the other anomaly—that 
whereas neither a compound and non-compound, nor 
two non-compounds on a 25-coach train could maintain a 
higher average than 52 miles an hour between Euston and 
Stafford, instead of the required 55°2, this prescribed 
duty has been accomplished under my observations by 
one engine, compound or non-compound, with half that 
load—still remains unexplained. 

In another case, the 9.45 a.m. fast express from 
Liverpool was taken by a four-cylinder compound unpiloted 
to Stafford, the load being only seven coaches. Thence 
it was reckoned as 15}—or about 280 tons, with a very 
easy road to travel. Yet a pilot came on—one of the 
small 7ft. 6in. single-wheelers, and the two engines, of 
course, ran the train to time with perfect ease, reaching 
Euston in 2h. 23 min. 41 sec. from Stafford, and getting 
in two minutes early. Again, a four-cylinder compound 
took a Manchester express of “sixteen coaches,” or about 
290 tons, from Crewe to Rugby in one minute under the 
booked time of 89 minutes for the 75} miles, passing 
Whitmore summit, 10} miles, in 16 min. 39 sec. from the 
Crewe start. This was creditable work, but another 
eight-wheeled coach being added, evidently confi- 
dence was not felt that the next stage of 77 miles 
from Rugby to Willesden would be done in the booked 
time—90 minutes—and so a pilot—again a 7ft. 6in. single 
—was hooked on, when the run was easily made in 
83 minutes. I saw no reason to doubt, judging from my 
own experience of the same compound engine, that she 
could have kept time unassisted, but—the assistance was 
given, and then the run was made without effort in seven 
minutes under time. On the 5.30 p.m. down Manchester 
express a four-cylinder compound, assisted by a non- 
compound, on several occasions appeared to find no 
difficulty in delivering a 22-coach train at Crewe in 
2h. 52min. from Euston, or even a few seconds earlier. 
Sometimes after the 25-coach train had reached Stafford 
—if the morning express, or Crewe if the evening train— 
several minutes late, the respective Manchester and 
Liverpool halves were delivered punctually at their 
destinations, time being made up on the second stages, 
which are booked respectively at only 46 and 47 miles an 
hour. One more performance by two locomotives on a 
single train deserves notice for its smartness, although 
the actual power exerted was not remarkable. It was the 
case of the very fast-timed morning down express to 
Birmingham, which is allowed only 92 minutes for the 
88} miles from Willesden to Coventry, averaging 57°7 
miles an hour start to stop. In this case the load 
was only “133,” or about 260 tons; both engines were 
6ft. 6in. coupled non-compounds. The passing times 
from the Willesden start were as follow:—Watford, 12 
miles, 14 min. 8 sec.; Tring, 26} miles, 28 min. 19 sec.; 
Bletchley, 41} miles, 40 min. 48 sec.; Blisworth, 57} 
miles, 56 min. 8 sec.;—here we slipped two bogies = 3 
“coaches,” continuing with seven bogies = “103 
coaches.” We were stopped by signal for 61 seconds near 
Hillmorton, 74 min. 38 sec. from the Willesden start, 
751 miles, and reached Coventry in 87 min. 57 sec. 
travelling time, or 85} minutes net for the 88} miles. 

As I mentioned at the outset, nearly all my experiences 
in the principal expresses were unfortunately with two 
engines per train. Practically there were only about 
three worth quoting with one engine unpiloted. Perhaps 
the best of all was with No. 1961, Albemarle, four-cylinder 
compound, which took the full load permitted, viz., 17 
coaches, or 306 tons, from Crewe to Willesden, 152} 
miles, in 2h. 57 min. 3 sec. No. 1907, Black Watch, 
ran with “13 coaches” or 212 tons, from Northampton to 
Euston, 653 miles, in 73 min. 4 sec., but took 11 min. 9 sec. 
to cover the six miles, rising at 1 in 200 to Roade. The 
15} miles of easier up grade from Bletchley to Tring 
occupied only 16 min. 2 sec. No. 1946, Diadem, with 
“14 coaches” or 260 tons, on the Irish express, ran from 
Euston to Stafford, with a signal check, in 2 h. 33 min. 
3 sec., or 2h, 32 min. net, the latter being the booked time. 
The time from the Euston start to Chalk Farm was 
4 min. 48 sec. for the 1} mile, and the rate up the 1 in 70 
was exactly 15 miles an hour. The time to Tring was 
42 min. 3 sec., the minimum speed up lin 330 being 49 
miles an hour, and to Rugby, 95 min. 30 sec. To these I 
might add as a curiosity a run from Bletchley to Willesden, 
411 miles, in 473 min. by a six-coupled goods engine with 
5ft. wheels, the load being ten coaches, or about 170 tons. 
It took 20 min. 48 sec. from the start to climb the 15} 
miles from the Tring summit, but attained 67 miles an 
hour down hill, a high speed for such an engine. How far 
the very prevalent practice of running fast expresses with 
locomotives of that class is to be commended may be a 
matter of legitimate controversy. I confess that my 
opinion is not favourable, albeit the work done is smart 
enough at times. With the three-cylinder compounds— 
once the specialty of the London and North Western—I 
had no experiences worth quoting during the year 1903. 
They have been virtually superseded on all the best 
trains by their four-cylindered sisters. 








THe Admiralty has decided to erect a generating 
station at Devonport for the supply of electricity to the dock- 
yards. The plant is to be delivered in October. It is probable 
that the station will also supply the Royal Naval Barracks, 
possibly also the Royal Marine Barracks, and the Royal Naval 
Hospital, which are at Stonehouse, a mile or so from the dock- 
yard. The present train service between the north and south 
dockyards will be abandoned for an electric tramway, 





INDIAN IRRIGATION AND FAMINE. 


Anout three years ago a Commission was appointed by 
the Indian Government to inquire into and report as to 
the extent of the irrigation works then in existence, the 
benefit they have been to agriculture, what scope exists 
for the profitable development of further works, anq 
more particularly as to the results obtained from the 
promotion of irrigation works as a relief to the inhabitants 
in time of famine. 

The Commissioners appointed were Sir T. Higham, 
M. Inst. C.E., Inspector-General of Irrigation ; the Hon, 
Mr. Ibbetson, Chief Commissioner of the Centra] 
Provinces; the Hon. Mr. Muir-Mackenzie, Secretary to 
the Government of Bombay and Diwan Bahadur 
Mudaliar; with Mr. W. B. Gordon, M. Inst. C.E., 
Secretary. 

After inspecting all the principal irrigation works and 
obtaining the necessary data, the Commission made their 
report in 1903, and it has recently been published in this 
country in the form of a Blue-book.* The report com. 
mences by stating that the main factors determining the 
use and value of irrigation are the rainfall, the soil, and 
the classes of crops suited to the soil. In India the zone 
of heaviest rainfall lies along the Western Coast of the 
main peninsula, where the monsoon, striking the Western 
Ghats, precipitates on their outer slopes an average rain- 
fall of 100in. to 250in. The heaviest is, however, to 
be found on the outer ranges of the Himalayas, where 
the annual rainfall averages 461in. 

Over the greater part of India the rainfall is below 40in, 
In the extreme south of the Peninsula it is scanty and 
precarious, and in some of the States of North-West India 
the average is as low as 5in. When the annual rainfall is 
below 10in. or 12in., cultivation becomes practically 
impossible without irrigation. When it is abundant, and 
exceeds 70in., the chance of failure of the crops may be 
regarded as so remote as to make irrigation unnecessary, 
Between these two extremes lies a vast tract of nearly a 
million square miles, of which, in the absence of irriga- 
tion, no portion can be deemed absolutely secure against 
the uncertainties of the season and the scourge of famine, 

The cultivated soils of India are generally suitable for 
irrigation. The greater part of Northern India, of Sind, 
the Punjab, the United Provinces and Bengal, and of the 
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‘Godavari, Kistna, and Tanjore districts of Madras, con- 


sists of alluvial soil resting on alternate layers of sand and 
clay, the prevailing soil being a yellow or red-brown 
loam, which takes water freely and gives a largely 
increased yield under irrigation. In the Punjab and 
United Provinces there are numerous irregularly dis- 
tributed tracts containing an excess of soluble salts. 
Irrigation leads to an increase of efflorescence of this salt. 
In the North-Western part of India the Deccan trap 
covers 200,000 square miles. This formation also covers 
nearly the whole of the Bombay Presidency, the whole of 
Berar, and half of Hyderabad and Central India. These 
soils are recognised as black cotton soil, and, generally 
speaking, irrigation is not suitable. 

In the Madras Presidency, the State of Mysore, half of 
Hyderabad, with part of Orissa, and other parts of Central 
India, the crystalline sandstone formation prevails, the 
better classes of this soil repaying the cost of irrigation. 

Of the land annually cropped, 135 million acres con- 
sists of alluvial soil, 100 millions crystalline, and 58 mil- 
lions Deccan trap. 

On the irrigated land two crops are taken, one sown in 
the spring or summer and gathered in the autumn, and 
the other sown in the autumn and gathered in the spring. 
The former consists of millet, pulses, and rice, and the 
latter of wheat, barley, linseed, and grain. The crops 
mainly dependant on irrigation to ensure a full return are 
rice, wheat and barley, sugar cane and garden crops, and 
cotton where it is grown in black soil. 

The alluvial tracts lend themselves with the best ad- 
vantage to the construction of canals; the crystalline 
tracts are watered principally from artificial tanks. 

The ‘irrigation works of India are divided into three 
main classes—canals, for diverting the water from the 
rivers ; tanks, for storing water in the wet season; wells, 
for giving access to the underground supply. 

The total areain India annually irrigated is estimated 
at 44 million acres, of which 42 per cent., or 18} millions, 
are supplied with water from State works, 15} millions 
being from canals and three millions from tanks. Of the 
private tracts, covering 25} million acres, 2°8 per cent. is 
from canals, 11°8 from tanks, 29°2 from wells, and 14:0 
from other sources. 

The capital outlay on the thirty-nine canals and 
major works carried out in India up to the end of 190], 
was 36,634 lakhs of rupees, or, allowing a lakh to be equal 
to £10,000, about £36,640,000. The annual percentage of 
net revenue after paying all working expenses is 7°1 per 
cent. While the works in the Punjab yield a net revenue 
of 10} per cent., those in Bombay and Bengal do not 
earn enough revenue to cover the interest charges on 
capital outlay. 

The value of the crops irrigated by the canals in a single 
year is about equal to the whole capital cost of the 
works ; and in time of famine, the produce of the irrigated 
area being largely available for transport to distressed 
districts, becomes an important item in the general food 
supply of the country. In some parts there could not be 
any cultivation, and therefore no population without 
irrigation. 

With regard to the origin of irrigation works, wells have 
been in use from time immemorial ; most of the tanks of 
Southern India now in use date back to the eighth and 
ninth centuries ; but the larger works for obtaining supplies 
from the rivers are of comparatively recent date, and 
have been carried out under British rule. The most 
notable exception is the Grand Anicut, in Madras, 
which is supposed to have been made in the second 
century. It consists of a solid bank of rough stones over 





* Report on the Indian Irrigation Commission, 1901-3. Eyre and 
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1000ft. in length, 40ft. to 60ft. in breadth, and 15ft. to 18ft. 
high, stretching across the whole width of the Cauvery 
River. It was the existence of the Grand Anicut 
and the remains of the old Muhammadan channels 
in the Punjab that suggested and led to the construc- 
tion of the earliest works carried out under British rule. 
In 18386 Sir Arthur Cotton constructed another dam 
across the Coleroon River in Madras, so as to maintain 
the level required for the full utilisation of the ancient 
Anicut across the Cauvery. This work was carried out | 
at a cost of 15 lakhs of rupees, or, say, £150,000, and 
ys annually to the State a revenue of 58} lakhs, 


pa 





In Northern India irrigation works were commenced at 
a still earlier date, a canal on the banks of the Jumna | 
made by the former rulers being restored in 1814, and the | 
Fastern Canal reconstructed by Captain Cautley, whence | 
he gained the knowledge and experience which he after- 
wards utilised to such wonderful effect in the construction 
of the great Ganges Canal, a work which in magnitude and 
boldness has not been surpassed by any irrigation work. 
The total length of the Government canals, including 
branches, is 36,000 miles, and they can discharge over 
100,000 cubic feet of water a second and irrigate annually 
19 million acres. There are also 7000 miles of minor pro- 
tection works and storage reservoirs, with a capacity of 
95,000 million cubic feet. 

The question of the value of protective irrigation works 
in preventing or mitigating the cost and horrors of 
famine receives much attention from the Commissioners. 
Taking the famines in the Sholapur district, it appears 
that four famines have occurred since 1876, and that the 
cost to the State of the two last famines in 1896 and 1899 
was 45 and 70 lakhs respectively, or taking the lakh at 
£10,000, this would be equal to £450,000 and £700,000. 
Allowing that one famine, such as that of 1899, and two 
famines like that of 1896, to occur in every third of a cen- 
tury, the estimated loss is equal to £50,000 a year, which, 
capitalised at 4 per cent., amounts to 1} millions of 
pounds as the limit to the unproductive expenditure that 
may be incurred for the sake of avoiding the future cost 
of famine relief. The area to be brought under irrigation 
in order to protect a district such as Sholapur is put at 
0°4acre per head of population, and the amount that 
might be spent for every acre brought under irrigation at 
Rs. 57, or £5°75 per acre; but if allowance also be made for 
the direct protective value of an irrigated acre, a capital ex- 
penditure of 107 rupees per acre might be contemplated. 
The cost, however, of irrigating an acre in the Deccan 
by canals exceeds 200 rupees an acre, while the net 
revenue varies from 2°8 to 3 rupees. The Government 
will have therefore to be prepared to face an expenditure 
equal to three times the estimated future cost of famine 
relief and remission of revenue for the sake of preventing 
famine. 

The only provinces in which there is a considerable | 
field for new irrigation works which will prove remunera- 





64 millions and upwards in combating the famine, and also 
morethan three millions in works of irrigation, resulted in 
the policy since adopted of systematically carrying out 
extraordinary public works, by which it was contemplated 
to spend half a million a year in developing irrigation for 
the purpose of preventing the recurrence of these terrible 
disasters. During the terrible famine of 1876, for which 
a large relief fund was raised, 54 millions of lives were 
lost, although the Indian Government expended 11 mil- 
lion pounds in relief. 


In an article on irrigation in India that appeared in the | 


Revue des Sciences a short time ago, the writer, 
M. Chailly Bert, draws a vivid picture of the scenes that 
he met with in a visit to one of the relief works that was 
in operation when he visited the country in 1901, and ex- 
presses his opinion that there is nothing of more interest 
and more worthy of observation in India than the system 
of irrigation, the methods pursued in carrying out the 
works, and the results that are obtained. The relief 
works that he visited were situated in the Presidency of 
Bombay. There five camps had been established, where 
provision was made for 10,000 persons, who were engaged 
in the construction of a reservoir. Tothis camp came a 
mass of people, of all ages and conditions—old men, 


women, and children—besides the actual workpeople, | 


driven from their homes by misery and starvation. To 
deal with this multitude a complete system of feeding and 
hospital requirements, sanitation, and the care of children 
had to be provided, while all the able-bodied were 
organised into an army of workers. The writer stated that 


no description could correctly give an idea of the com- | 


plete system of organisation and order of this installation, 
and he expressed his surprise at the fact that the whole 
arrangement was carried out by native functionaries, 
under the direction of a single English engineer, with the 
occasional visits of the collector of the district and his 
assistants. 
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HavinG dealt with the permanent-way and with the 
power-house and its adjuncts, there only remains for des- 
cription at this period of the work the sub-stations and the 
arrangement of the mains joining these up with the power- 
house. As already mentioned, there are to be nine sub- 
stations, placed at various points throughout the line. 
They are to be situated at Ruislip, which is between 
Harrow and Uxbridge; Harrow; Neasden; Finchley- 
road; Baker-street; between King’s Cross and Gower- 
street ; Moorgate-street ; Bouverie-street ; and Gloucester- 
road. These are now being constructed, and are plain, 
rectangular buildings in red brick. As might be antici- 
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| building for another set of the same size. At Neasden, 
| where, as has been pointed out in a foregoing article, a 
| portion of the power-house is to be set aside as a sub- 
| station, there is to be an exactly similar equipment as at 
Harrow. Coming nearer to the City, we find that the 
Finchley-road sub-station will contain three 800-kilowatt 
units, with room for a fourth. At the sub-stations near 
King’s Cross and at Moorgate-street there will be the ° 
| same, while the Bouverie-street and Gloucester-road sub- 
stations will, like those at Harrow and Neasden, contain 
two 800-kilowatt units, with room for a third. There will, 
therefore, be installed nineteen 800-kilowatt units, and 
three 1200-kilowatt units, or a total of 18,800 kilowatts in 
motor generators. 

The cable used will vary in cross section. Thus from 
the power station at Neasden to the sub-stations at 
Harrow and Ruislip it will have a cross-section of 0°1 
square inch. The cable to the Finchley-road sub-station 
will have a cross section of exactly double this—namely, 
0:2 square inch—while that to Baker-street will have 0°25 

| square inch sectional area. The Baker-street building 
will be something more than just a simple sub-station for 
the transformation of alternating to direct current. It 
| will also be used as a distributing station to the four other 
sub-stations in the circle portion of the system, namely, 
King’s Cross—as we will call it for shortness sake—Moor- 
gate-street, Bouverie-street, and Gloucester-road. The 
main cables from the power-house will be led to bus bars 
in the Baker-street station, and from these bus bars will 
branch feeders to the four sub-stations just mentioned. 
These four stations will, therefore, not be quite on the 
same footing as the others. They will not have direct 
communication with the power-house, but they will, after 
Baker-street is passed, be fed by entirely separate cables. 
The size of the cable used on the circle will be 0-2 and 0°15 
square inch in cross section. From Baker-street, as will 
have been gathered, there will be control over the whole 
circle, all the various mains, of course, being connected 
| to the bus bars through switches. 
It may be of interest to mention that the various cables 
are made up as follows :— 


0-25 square inch is made up of three cores, each having 37 -092's 
0-2 ” ” ” ” 37 -082’s 
0-15 ” ” 19 -101’s 
0-1 ” ” 19 -082’s 


The current will be delivered from the mains to the 
transformers at a pressure of 11,000 volts, and will be 
reduced in pressure to 440 volts, at which it will be 
supplied to the rotary converters, which will generate 
direct current at between 500 and 600 volts. The 
efficiency of the transformers is guaranteed at 97 per cent. 
at half load, 97-4 per cent. at three-quarter load, and 97°4 
per cent. at full load. They are to work for 
twenty-four hours at full load, with a temper- 
ature rise above the surrounding air of not more 
than 45 deg. Cent., and at 25 per cent. over load with a 
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RUISLIP AND HARROW SUB-STATIONS, METROPOLITAN RAILWAY 


tive are the Punjab and Sind. The projected schemes for 
these districts are that for the irrigation of the Lower Bari 
Doab and the Sind-Sayar Canal. In Madras the proposed 
great Tungabhadva storage scheme is not expected to 
prove remunerative. Altogether the Commissioners give 
a list of nine works for irrigating 64 million acres at a 
cost of £44,000,000, the annual loss on which will amount 
to 73°72 lakhs, or, say, £737,000 a year. 

The Commissioners, in their report, do not enter into 
the history of past famines, but the fact should not be lost 
sight of that many of the great works of irrigation already 
undertaken have been the direct outcome of famines. 
The great famine of 1837 in Bengal led to the project of 
the Ganges Canal, which has now 5500 miles of main 
canal and branches; that of 18538, to the works at 
Madras; that of 1859, to the works in the North-West. 
The famine which desolated Orissa and the North of 
India in 1864, when a million of the inhabitants lost their 
lives by starvation, notwithstanding the expenditure of , 


pated, considering their relative positions and the cor- 
sequent difference of the density of traffic in their vicinity, 
they vary in size. The average building will be 68ft. by 
40ft., and the largest some 90ft. by 40ft. With one 
exception, the unit of machinery installed will be a motor 
generator of 800 kilowatts. The one exception is the 
Baker-street sub-station, and this will contain 1200-kilo- 
watt motor generators, and three of them, with room for 
a fourth. This is the largest sub-station as regards 
capacity, on the line. Taking the others in the order 


| mentioned above, the Ruislip sub-station will contain two | 
800-kilowatt units. 


One would have been ample for the 
traffic as it is at present, but it was naturally not 
considered safe to rely on one alone, and so two 
were installed. 
will be greater, and here we find provision made for 
two 800-kilowatt units, and space left in the station 





* No, ILL. appeared February 26th, 





At Harrow the demand for current | 


rise of not more than 60 deg. Cent. With a 50 per cent. 
overload for one hour the rise is also not to exceed 60deg. 
Cent. The winding is to be suitable for transforming 
the whole of the normal output, when the transformers 
are connected in sets of three. The transformers them- 
selves will be of the oil-insulated self-cooling type. Each 
| will be submerged in a fluted tank containing oil possess- 
ing high insulating properties, and the tanks will be 
provided with piping suitably placed so that there may 
be a regular circulation of the oil, which is, of course, in 
contact with the parts of the transformer and with the 
| fluted metal tank. Both the primary and the secondary 
coils will be wound in sections, and will be encased in a 
cell of insulating material. The primary and secondary 
sections are to be arranged alternately. The regulation 
| is to be within 1°75 per cent. between no load and full 
load. 

The rotary converters are to have ten poles. Their 
| efficiency at half load is to be 91} per cent., at three- 
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quarter load 94 per cent., and at fuil load 95 per cent. | 
The two bearing supports and the field frame are to be | 
cast together on one bed-plate, and the field yoke is to be 
divided on the horizontal plane, in order to allow the | 
upper half of the yoke to be lifted away from the arma- 
ture for cleaning and inspection purposes. The field | 
magnets are to be compound wound, and the series 
winding is to be so proportioned that if the machine be 
run at constant speed, the electromotive force will rise | 
10 per cent. between no load and full load. In other 
words, the machines are considerably over-compounded. | 
The winding of the shunt field coils is to be by | 
means of wire, and of the series field coils by means | 


teel Protecting Wires 


Insulating Material 


stations and constructing the buildings, while the Metro- | 
politan Railway Company is itself laying the mains. The 
buildings and foundations at Finchley-road, Harrow, and | 


Ruislip sub-stations are practically finished, and the | 


others are in hand. 

Some 16 miles of various sizes of main cables have | 
been laid. They are all, as may be imagined, heavy, the 
0°25 square inch cable weighing as much as 60 Ib. per | 
yard. They are laid on the solid system, being placed in 
troughs, and the latter being filled with molten bitumen. 
Generally speaking, the lengths run about 150 to 160 
yards each, and hence joints must be made at these 
distances. The method of jointing is as follows :—The 
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of strip. They are to work for twenty-four hours 
consecutively at normal voltage and output with a tem- 
perature rise in no part exceeding 40 deg. Cent. With a 
load of 25 per cent. in excess of the normal for twenty- 
four hours the rise is nowhere to exceed 50 deg. Cent., 
while if subjected to a 50 per cent. overload for a period 
of an hour the rise is not to exceed 60 deg. Cent. in any 
part. The conditions under which these rises in tem- 
perature are guaranteed are that the field current 
is to be adjusted for a power factor of 95 per cent., 
or higher on the alternating current end. The pole pieces 
are to be of laminated steel, and the armature of the 
slotted drum type, the laminations of the armature core 
being pressed on to an iron spider, and held between 
two end plates. The armature winding is to consist of 
strap wound coils fashioned on a former and insulated 
before being inserted into the slots in the core, in which 
they will be secured by means of hard wood wedges. 
There are to be no bands round the armature. The 
shree slip rings for the three-phase alternating current on 
one side of the armature will be of brass, and will have 
copper brushes bearing upon them. On the direct-current 
side there will be an ordinary commutator with copper 
segments insulated from one another. The average 
potential difference between the segments is to be 
11 volts, and carbon brushes will be used. The guarantee 
as to sparking is that up to an overload of 50 per cent. it 
will not be necessary to shift the brushes on this account, 
while even with a temporary overload of 75 per cent. 
there will be no serious sparking. Both armature ard 
fields are to undergo successfully a test pressure of 3500 
volts alternating current. Ventilation appears to have 
been particularly well taken care of, and we understand 
that the design of the spider, carrying the laminated 
armature core, is such that by the revolution of the 
machine forced ventilation is set up through the ventilat- 
ing spaces or ducts left in the core itself. A small 
induction motor, capable of starting the rotary converter 
and of running it up to synchronous speed, will be 
mounted on the same bed-plate, and have its armature 
mounted on an extension of the shaft of the converter. 

We give above some plans and sections of the sub- 
stations at Harrow and Ruislip, which, though smaller than 
some of the others, may be taken as generally exemplifying 
a type of them all. The arrangement of the station will 
be readily appreciated, and it will be seen that the trans- 
formers are in separate chambers, each 6ft. 8in. by 
Oft. 6Lin. by 10ft., and having over them the switchboard 
platform. An overhead traveller carried at one side on 
rails supported on stones corbelled out from the wall, and 
at the other by means of rails carried on iron pillars, 
serves for the placing or withdrawal of any transformer 
when required; also for the erection and handling of the 
motor generators. Two air shafts will be observed, 
one at each end of the building, these being 6ft. 6in. by 
3ft. Slin. and 7ft. 4in. by 3ft.8}in. respectively. These are 
for ventilating and cooling purposes, one of them dealing 
with the transformer chambers proper, and the other 
with the space running along the backs of these under the 
switchboard platform, and containing the cables entering 
and leaving the building, kc. The transformer chambers, 
the general design of which will be seen from the 
drawings, are built of ordinary bricks and faced on two 
sides with pressed bricks laid in cement mortar in the 
proportion of one part cement to three parts clean sharp 
sand. Each sub-station will be equipped with a high- 
tension switchboard provided with oil break switches, 
guaranteed to break the full voltage at any load which 
may possibly come on the plant, these being for 
controlling the various high-tension feeder circuits 
and the static transformers supplying the rotary 
converters. The instruments are all of low voltage, 
and are to be connected to the various cables through 
transformers. The low-tension switchboards are to 
have marble panels carried in iron frames. The 
high-tension switches will be controlled by means of 
signal levers, actuated from the switchboard platform, 
and the high-tension switchboard settings are to be built 
of special bricks, 8}in. by 4}in. by 24in., laid with }in. 
cement joints, the cement mortar being made in the pro- 
portion of 1 of cement to 2 of sand. 

We may mention that the Westinghouse Company is 
supplying all the electrical equipment for the sub- 


| of Chicago, is to 
| account of the low level of the district. 


the lead sheathing on each side. The joint will they 
have an appearance such as is shown in the accom. 
panying sketch. It will be observed that the right-hand 
wires and outside insulating material are respectively 
turned and cut further back than is the case on the lefi, 
this being done so that the sleeve may be slipped on while 
the joint is being made. The sleeve when in place and 
jointed on is then taped over, the bent protecting wires 


| are turned back into position and spliced, and the whole 


is then bound round with steel wire. 





AMERICAN SEWAGE PUMPING 
ENGINE. 

AN outlying district’ of the southern section of the city 

have a sewerage system of its own, on 

The sewers will «ll 


AN 


| lead to a pumping station, where the sewage will be handled 


Joint 


Lead 
Sheathing 


IN CABLE 


outside protecting steel wires of the two ends to be 
joined are folded back rather more on one end than 
the other, then the insulating material and the 
lead sheathing are removed for such a length at the 
end of each cable as will allow of the easy jointing 
together of the conductors which are exposed by 


by four centrifugal pumping engines, and lifted 10ft. to the 
level of the intercepting sewers. All the engines are hori- 
zontal, with their connecting-rods fitted to the crank pins of 
vertical shafts carrying the horizontal centrifugal pumps, 


| having 74ft. runners. 


Two of the engines will be of the triple-expansion condens. 
ing Corliss type, one with cylinders 8in., 13in., and Isin, 
diameter, and 24in., stroke; the other with cylinders 9}in., 
16$in., and 23in. diameter, and 30in. stroke. The main 
sewer is 11ft. diameter at the pumping station, where a taper- 
ing length reduces its diameter to 4ft. The triple-expansion 
engines have draught tubesor suction conduits, 4ft. diameter, 
built of concrete, and leading to the suction inlet. The dis- 
charge pipes are also 4ft. diameter, fitted with 3ft. gate valves, 
operated by 12in. hydraulic cylinders. 

The two other engines are of larger size, and are of the 
cross-compound condensing Corliss type, with cylinders 14in, 
and 28in. diameter and 30in. stroke. Fig. 1 opposite shows the 
general arrangement of one of these engines, and Fig. 2 is a 
plan showing the cylinders and horizontal crank. The valve 
gear is of the standard Corliss pattern, with] a drop cut-off 
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SECTION OF LOW PRESSURE CYLINDER FOR PUMPING ENGINE 


the process. 


This may be, perhaps, six in one side and | under the control of the regulator. 


It has three excentrics: 


more on the other for a purpose hereafter explained. | one to operate the steam valves of both cylinders, and two to 
The conductors are then spliced together, a lead sleeve | operate the exhaust valves of the two cylinders. 


having first been slipped over the longer end and pushed | 


out of the way along the lead sheathing exposed for the | long, spanning the pump pit. 
This sleeve is of such a form as will permit of | 12in. at the ends, and 17in. by 17in. at the middle, where it 
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SEWAGE PUMP CASING 


its being pushed back over the joints of the three cores, when | is provided with faced projections to receive the ends of th’ 
these are completed and kept apart by distance pieces, | frames of the high-pressure and low-pressure cylinders. The 
and will not only not touch them but will form a | frame and guide for each cylinder are cast in one piece, the 
receptacle for an insulating compound which is poured in | frame being of box section, 14in. by 14in. at the end, where 
hot and which sets solid when cold, the ends of the | it butts against the girder frame, and 16in. by 16in. at the end 
sleeve, of course, being properly jointed beforehand to | of the slides. The guides are semicircular in section, above 
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SEWAGE PUMPING ENGINE FOR CHICAGO 


For description see page 254 
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the box frame, and are bored out to 19in. diameter, with three | 


bearing surfaces. 

The cylinders are of cast iron, and are clothed with 2tin. 
of magnesia non - conducting coating, and lagged ‘with 
planished sheet steel. Fig. 3 shows the low-pressure cylinder 
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Fig. 6—-SEWAGE PUMP WHEEL 


with its valve chambers, &c. This cylinder has a tail rod to 
operate the air pump, as shown in Fig. 1, but the high- 
pressure cylinder has no tail rod. The pistons are of cast 
iron, and have bull rings, packing rings, and followers. They 
are designed to withstand a pressure of 1501b. in the high- 
pressure, and 75 1b. inthe low-pressurecylinder. The piston- 
rods are of open-hearth steel, 2}3in. diameter, and fitted with 
metallic packing designed to be steam-tight under the pressure 
of 150 1b. in the high-pressure cylinder, and air-tight under a 
vacuum of 28in. of mercury in the low-pressure cylinder. 
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crank pin. The body of the rod is 23in. and 33in. diameter 
at the crosshead and crank pin ends, and the crosshead end is 
fixed solid and fitted with brasses, while the big end has a 


stub end with a heavy forged strap secured by ream bolts. | 
The taper of wedge for adjusting the brasses is 1 in 8 at the | : ‘ 
: | which are of a very varying character. 


crosshead end, and 1 in 10 at the big end. 

The crank is of cast iron, with fan-tail counterweight, and 
has a crank pin of open-hearth steel formed to receive two 
connecting-rods, one above the other. The lower portion of 
the crank pin is 6in. diameter and 34in. long ; the upper por- 
tion is 5in. diameter and 3}in. long. The shaft is of steel, 
9in. diameter and 19ft. 3in. long, with its lower end rigidly 
attached to the pump runner. The upper bearing is 9?in. by 
17in. The thrust bearing is of the formand dimensions shown 
in Fig. 4, and consists of alternate plates of steel and bronze, 
ground to a true surface and running in an oil bath. The 
thrust is transmitted from the shaft by a cast iron thrust nut 
clamped to it, and is received by a bearing plate resting in a 
spherical seat. The thrust transmitted to the bearing is 
carried by a truss frame of 20in. rolled steel joists and cast iron 
posts, as shown in Fig. 1. 

Between the cylinders is a receiver. This is 16in. diameter 
and 10ft. 3in. high; it contains a re-heating coil, con- 
sisting of 170ft. of copper pipe ,;in. thick and lin. in external 
diameter. An exhaust feed-water heater is situated in the 
line of the exhaust pipe, between the low-pressure cylinder 
and the condenser. It has a cast iron shell 16in. inside 


| diameter, and 6ft. long, and contains 180 lineal feet of copper 


pipe jin. thick and 1}in. inside diameter. The condenser 
is of the jet type, with a 10in. steam connection and a 
wrought iron injection pipe 4in. diameter. The lower end 
of the condenser connects with a double-cylinder, single- 
acting air pump, having cylinders of 14in. diameter and 8in. 
stroke, lined with brass. The pistons and delivery plates are 
also of brass. The pump is driven by a bell-crank operated 
by an extension of the low-pressure piston-rod, and there is 
a 4in. overflow pipe. Connected to the bell-crank by a link 
is a cast iron feed pump with a single-acting brass plunger 
23in. diameter and 5in. stroke. The suction is connected to 
the exhaust heater and the discharge is led to the boilers. 
In addition to the exhaust pipe to the condenser there is 
a 14in. free exhaust pipe, extending above the roof and fitted 
with a 10in. automatic relief valve. 

The pump—Figs. 5 and 6—has a casing of cast iron, with 
its central portion bored out to 7ft. 6}in. diameter for a 
runner of the enclosed vane type with a diameter of 7ft. 6in. 
A 6ft. concrete conduit leads from the sewer to the pump, 
which has a suction inlet 4ft. 3in. diameter, while the dis- 
charge nozzle has a diameter of 4ft. 6in., increasing to 6ft. 
for the discharge conduit. On the discharge pipe, just 
beyond the pump, is a 54in. cast iron double gate valve with 
bronze mountings, weighing 10,5001b. This is designed to 
withstand safely a pressure of 20 lb. per square inch, and is 
operated by a hydraulic cylinder 10in. diameter, supplied 
with city water at 25 1b. per square inch. The lower guide 
bearing consists of strips of lignum-vitw dovetailed into a 
brass ring, whichis turned to fit accurately into a bored recess 
in the cover of the casing. This bearing is 92in. diameter 
and 24in. long. 

In the boiler-house are three water-tube boilers, each having 
1000 square feet of direct heating surface, and being designed 

for a working pressure of 150 1b. 
The furnaces are of the oven 
type, with cast iron grates and 
fire-brick arches, each furnace 
having a fire-grate area of 19 square 
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Figs. 7 and 8—-EXAMPLES OF TIMBERING 


Each cylinder has two steam valves and two exhaust valves. 















































IN THE ALBULA 


feet. The smoke flues lead to a chimney 160ft. high, built 


THE ALBULA RAILWAY. 
No, 1I,* 
We shall now consider the different sections of the line 


(a) Thusis—Tiefenkastel (kilom. O—12°6).—The difficult 
character of the Albula Valley between Sils (kiloms. 2-0) 
and Miistail (kilom. 11°5) is generally known, and it is not 
to be wondered at that this section is the most difficult of 
the wholeline. There are thirteen tunnels, of 4°2 kiloms, 
total length, or one-third of the section, and twenty-seven 
bridges and viaducts, of total length 1300m., or 15 per 
per cent. of the open line. The average cost of formation 
works is 280,000f.—say, £11,200—a kilometre. As fine 
pieces of engineering may be mentioned the Rhein 
Bridge at Thusis, with steel girders clear width 80 m.; 
the Muttner arch masonry bridge, of 30m. span; and the 
Albula Bridge at Solis, witha 42m. arch. The geological 
formation is Grissonian slate, of very varying character, 
At some places there are rocks of splendid quality for 
constructional purposes. The maximum gradient of this 
section is 2°5 per cent. The station of Thusis is 700°5m. 
above sea level, that of Tiefenkastel 887m. above sea 
level. Between Thusis and Tiefenkastel are two inter- 
mediate stations. 

(b) Tiefenkastel to Filisur (kilom. 12°6—23-0).—The 
greater part of this section is of easy character, but near 
Filisur great works were necessary. The average cost of 
formation works on this section is £4000 a kilometre, 
Near Filisur are two great viaducts, crossing the 
Schmittner gorge—see page 257—and the gorge of the 
Landwasser. ‘The Schmittner viaduct is 140 m. long 
and of 81m.maximum height. The Landwasser viaduct 
has six openings of 20 m.,and a maximum height of 65 m, 
Whereas the minimum radius is 120 m., the Landwasser 
viaduct, as an exception, is on a curve of 100m. radius. 
The application of the 100m. radius means here a great 
saving in cost. The gradient is on this curve reduced 
from 2°5 per cent. to 2°0 per cent. The maximun 
gradient is 2°5 per cent. Concerning geological forma- 
tion, the Grissonian slate dominates to 17 kiloms.; then 
follows shell limestone ; lowest, trias and trapp. 

(c) Filisur—Bergiin (kilom, 23—82°3).—At Filisur 
commences the maximum gradient of 3°5 per cent., 
which, however, in the longer tunnels is reduced to 
3per cent. To get up to the station of Bergiin demanded 
an artificial development of the line, which must be 
lengthened 1200 m. to gain Bergiin with the gradient 
given. By reason of the favourable shape of the ground 
near Filisur the loop of the line was arranged for here, 
and this disposition had also the advantage of placing the 
line in a more favourable position further on in this 
section, where the line in most places had to be taken 
along a very steep hillside with many heads and spurs. 
The ground is of the roughest along the whole railway, 
but is fortunately quite dry, and afforded easy foundation 
for the numerous retaining walls necessary in the cou- 
struction of the formation works 

This section, which is 9°3 kiloms. long, has 2°3 
kiloms. of tunnels—in all fourteen tunnels—and eight 
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TUNNEL 


viaducts of a total length of 800 m., amongst these 


of perforated radial brick, and lined with fire-brick toa height being the Stulzer Gorge viaduct, with a 25 m. arch. 
of 30ft. The inside diameter of this is 5ft., and the top is | At the twenty-ninth kilometre is a small station with a 
finished with a stone cap. |siding. The geological formation is trapp to commence 
| with, later on Verucano and Virgloria limestone, at piaces 
hard rocks well adapted for construction work. The 
| average cost was £10,000 per kilometre. 

(d) Bergiin—Albula Tunnel (from kilom, 82°3 to 


* No. I, appeared March 4th, 


Those in the high-pressure cylinder are all 4in. diameter ; 
those in the low-pressure cylinder are all 6in. diameter. A 
centrifugal regulator controls the point of cut-off in both 
cylinders. 

The crossheads are of cast iron, furnished with Babbitt- | 
faced removable and adjustable shoes, turned to fit the bored | 
slides. The crosshead pin is of open-hearth steel, with a| Ir is stated that communication by wireless telegraphy 
bearing 4in. by 4in. The connecting-rods are of open-hearth | will shortly be established between England and the Channel 
steel, 8ft. 4in, long between centres of crosshead pin and | Islands by the Admiralty. 
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kilom. 44°6).—The difference of elevation between Bergiin 
and Preda, the station at the northern end of the Albula 
Tunnel, is 416 m. To get over this rise with a maximum 
grade of 3°5 per cent. necessitated over 12 kiloms. of line, 
whereas the distance between these two points mentioned 
is only 6°5 kiloms., and thus necessitated an extra 
construction of 5°5 kiloms. of line. This development 
could, of course, be carried out in many ways, and a great 
number of trial lines were studied. The line shown—vide 
Fig. 9—is 12-3 kiloms. long, and has got 3000 m. in tunnel, 
or 24 per cent. of its total length. The principal viaducts 
are the Tischbach viaducts 40 m. high, and the four 
viaducts crossing the Albula River, these being 10 m., 
26 m., 28 m., and 22 m. in height respectively. The aver- 
age cost of construction works was £10,800 per kilometre. 


On this part of the railway the snow question has, of | 


Thusis Stu 





Fiz. 9—THE LINE FROM BERGUN TO PREDA 


course, to be much considered, as the country here is 
exposed to very heavy snowfalls, and also contains 
numerous places favourable to the formation of snow- 
slips and snow and ground avalanches. Where it was 
possible, bank formations were used to facilitate the 
clearing away of the snow, and where cuttings could not 
reasonably be avoided they were generally sliced out of the 
valley side. This line was as much as possible placed so 


its northern end, and the station Spinas 1818 m. above 
sea level at its southern end. The rise from Preda to the 
tunnel summit is 1°0 per cent., from Spinas about *2 per 
cent. 


The section chosen for this tunnel is 0°30 m. | ground 25 m. above the tunnel. 


from the portal, when, on November 19th, 1899, a down- 
break on a length of 12m. occurred, which caused the 


| formation of a fuanel reaching up to the surface of the 


To get over this diffi. 


higher and 0°20 m. wider than on the shorter tunnels, in | culty took four months’ time. 


order to aid the. ventila- 
tion. <A geological section 
of the tunnel is given in 
Fig. 10. The stratas were 
pierced as_ follows, com- 
mencing at Preda:—1100 m. 
trias lime and mar! slate, 
108 m. cellular dolomite 
88 m. Casanna slate, 4300 m. 
granite, 80 m. moraine 
190 m. fine granite sand 
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with big boulders. At both entrances water caused great 
trouble. On the Preda side this continued up to 1208 m. 
from the portal side at the beginning of the Casanna slate 
strata; onthe Spinas side, up to 190m. portal distance, 
where the moraine was reached. Fig. 11 is a section 
showing the method of setting out the alignment of the 
tunnel, and Fig. 12 a set of normal sections of the tunnel, 
together with details of the different sizes of refuges made 
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Figs. 10 and 11-GEOGRAPHICAL SECTION 


as to avoid places where avalanches were known to occur. 
One of these, between kiloms. 37 and 37°5, which had to 
be passed, is covered over with avalanche defence works, 
to the cost of which work, the Swiss Federation, who 
generally does much good in giving aid in matters of this 
kind, is heavily contributing. In other avalanche places 
the line is protected by means of galleries, tunnelling, or 


Some Statistical Notes from the Albula Tunnel. 


Preda side 


1901. 1902. 


Oct. Nov. Dec. | Jan. Feb, Mar, 


Number of working | 
eae e 29 284 | 29 28 29 
Attained length of head- 
ing,m. ... ... ....197-6 /185 
Number of blasts in 24 uy 
hours... ...... .... 4°54, 4-37; 4-62) 4- 
Time used in boring for 
each blast, hr.min.... 221, 225) 1 39) 2 
Time for removal of 
débris for each blast, | 
hr Oh, 25. es ey ee) SE ZAD 2.38 
Depth of boreholes, m. 1-49 1-50 1-40) 1-51 
Consumption of dyna- 
mite per m. heading, 
geet ee 
Number of _ bore-bits 
used per m. heading 
Progress of heading in 
24 hours, m. 


184-4 196-6 188-8 206.: 
4-85 4-86 


(2 


05; 218 


21-72) 2-19 15-27] 19- 


45 41 2 $2 51 
7-12 


6-37 6-51] 6-78 


6-37 6-74 


deviation works. 
has got a water tank and a siding. The geological forma- 


tion on this section is dolomite, lias, and Grissonian slate. | 


The cost of formation works was £10,800 per kilometre. . 
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The smal] intermediate station at Muot | 








45 Swain Sc. 
AND ALIGNMENT OF ALBULA TUNNEL 


init. These refuges were of two sizes, the smaller being 
placed 50 m. apart and the larger every 1000m. On 
the Spinas side of the tunnel a commencement had 
to be made by driving the heading through fine sand 
filled with big boulders or granite blocks. As the water 
draining into the tunnel eventually washed the sand 
away, the blocks were brought to bear heavily on the 


Spinas side, 
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1901. 1902. 


ais - — 
| Jan. | Feb, | Mar, Ap. 
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| 284 


May. 


| 288 | 30 23 
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274 
143-7 146-2 162-2 173 111-8 
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4-16 3-82) 3-71 4-02) 4.02 4-10 3.74 


2 11 227;:210 218 25) 


2 22 
-42) 1-37 


22-05 23-13, 19-40} 13-22 16-99) 20- 


42 3 21 - 38 é 36 1) 
. "9 | 
106 | 52a 5-07 4-86 


5-35|:-5-63| 5-77 


tunnel timbering, which had to be kept very strong. 


The lining was here done with cut stones and cement | 


mortar, the thickness of vault at the top being 0°65 m., 
say 25'6in. Figs. 7 and 8 give examples of the timber 


(e) The Albula Tunnel—The 5866 m. Albula Tunnel | ing in the tunnel. 


has got the station Preda 1792 m. above the sea level at 


At a slow rate of progress the tunnel had got to 108 m. | 
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Fig. 12—-NORMAL SECTIONS OF TUNNEL 


An interesting collection of data concerning the tunnel 
is given in the table herewith. This speaks for itself 
and does not call for detailed explanation. 

On page 257 are given four views showing viaducts 
in different parts of the line. Fig. 13 is a view 
looking up the line between 21 and 22 kiloms. The two 
viaducts crossing the Schmittner and Landwasser gorges 
may both be seen. Fig. 14 is a view taken looking up the 
line at 0°4 kilom., and shows the viaduct and steel bridge 
across the Hinterrhein at Thusis. This bridge, which we 
shall deal with in detail in a subsequent article, has a span 
of 80m. clear. Fig. 15 shows the viaduct at Solis at 
8°7 kiloms. The train on the bridge was carrying the 
guests invited to the opening ceremony of the line at 
Samaden. The view in Fig. 16 is between 10°4 and 11 0 
kiloms., and is taken looking up the line. Fig. 17 
shows the loops between 88°5 and 41°5 kiloms. 
The view is taken looking up the line towards the Albula 
Pass. The first three Albula viaducts are in the centre, 
and the main road, so well known to a multitude of 
English travellers, may be seen winding its steep way u)) 
the valley. Below to the right is the entrance to the 
Roguux spiral tunnel. All these views testify amply to 
the ingenuity and engineering skill of those who designed 
and constructed the line. 





BRONZE ORDNANCE. 


Ir must be nearly half a century since bronze was 
superseded by iron as a material for the manufacture of 
ordnance in this country; and it must have come as a 
surprise to many people the other day to learn that the 
Austro-Hungarian Government were about to re-arm their 
field and horse artillery with a bronze field gun. As a 
matter of fact, however, the Austrians have retained 
bronze as the material for their field guns up to the 
present day, and there is, therefore, no reversal of 
previous policy in their decision to employ bronze instead 
of steel in the construction of their new gun. While other 
nations have been steadily improving and developing their 
gun steels, the Austrians have as steadily developed their 
gun bronzes, and they now claim that their gun material 
is both cheaper and more efficient than that employed 
elsewhere. It is to ofticers of the Austrian artillery in 
particular that the great development of gun bronze is 
due. To English ears it sounds odd that the greatest 
names in this connection are those of two field-marshals 
—Lieut.-Field- Marshal Uchatius and Lieut.-Field- Marshal 
Thiele. It is reported that these gun bronzes are of 
approximately the following composition :— 
Per cent. 

61-50 . to 
Zn 35-70 to 
Mn : 0-60" to 
Al 0-94 ; oe 
Fe 1-26 to 
It is believed, however, that in some instances the man 
ganese percentage runs very much higher—probably up 
to 10 per cent. 

Good bronzes of this description can be forged, rolled, 
or solid-drawn, and the recent official pamphlet on the 
subject claims for the Austrian gun bronze, forged by a 
secret process, qualities equal to those of the best nickel 
steel. The inner tubes of the guns are probably solid- 
drawn, in much the same way as the Ehrhardt steel gun 
tubes, while the jacket is probably cast and then bored 
out to receive the inner tube. 

The weak points about these copper alloys—at any rate, 
as known in this country—are their low elastic limit, 
their want of homogeneity, which leads to molecular 
strain under repeated stresses, and their greater suscep- 
tibility than steels to the high temperatures which must 
obtain inthe gun chambers. We have much to learn, how- 
ever, on the subject of the manufacture of these bronzes, 
and there are many little details—as to casting tempera- 
tures, for instance—with which we are as yet unacquainted. 

It is claimed for bronze guns that they arecheap. The 
cost of the raw material, however, must be greater than 


Per cent. 
53-90 
10-00 


ame 
eg 


Cu 


“2h 


2.00 


that of gun steel; on the other hand, the cost of 


manufacture is probably less, and the metal is still of 
value when the gun itself is worn out 
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Fig. 17 LOOPS BETWEEN 











It is claimed by its advocates that bronze suffers less 
from erosion on firing than does steel. The erosion of 
gun tubes, however, depends on two factors—wear and 
scoring. While it is quite possible that the latter may be 
less with bronze than with steel, depending as it does 
probably on chemical changes in the metal, it is difficult 
to see how the wear can be less. This is practically the 
washing away of the lining material of the bore, which is 
softened by the great heat of explosion and carried 
forward by the rush of gas, and bronze must from its 
nature be more susceptible to high temperatures than 
steel. In the matter of scoring, it is probable that the 
copper driving band has a very deleterious effect in a 
steel gun, which would be absent in a bronze piece. 

It is possible that the greater conductivity of bronze 
may render guns of this material less likely to have internal 
strains set up in their component metals on firing, and it 
is also claimed for bronzes that they stand a sudden jar 
better than steels of the same tensile strength. 

From the following table it will be seen that bronzes as 
made in this country compare very favourably with gun 
steel, except in the important respect of elastic limit, and 
until this can be raised to at least 20 tons per square inch 
without detracting from other qualities, it is not likely 
that bronze will ever compete seriously with steel 
in gun manufacture. However, it must be assumed 
that in Austria, at any rate, this difficulty has been over 
come, Nevertheless, even therea very strong protest has 
been raised by the steel manufacturers and other less 
interested parties against its use, which, in face of the 
great developments recently made in gun steels, chiefly 
owing to the introduction of nickel, may well lead the 
Austro-Hungarian military authorities to reconsider their 
decision :— 

Steel. Bronze. 
Ultimate tensile 

strength 10 tons per sq. in, ... 42 tons per sq. in. 
Elastic limit . B ie - i, SEA 5 
Extension 18 per cent. 30 per cent. 





_Ir has been decided that the Berlin Overhead and 
Vnderground Electric Railway shall be extended as far as the 
Grunewald, the park and game preserve which the German 
Emperor recently presented to Berlin to be converted into a 
people’s park, says the Berlin correspondent of the Standard. In 
consequence of the disastrous fire last. year in Paris, steps have 
been taken by the Berlin municipal authorities for the prevention 
of a similar catastrophe in the Berlin Electric Railway tunnels. 
Each carriage is nowfurnished with a tire hose, and in every tunnel 
spots are clearly indicated by coloured lamps where fire appliances 
are kept. Moreover, improvements have been introduced in the 
lighting of the tunnels. Emergency exits are also being bored 
between the stopping places in the tunnels, 





KILOMS 38°5 AND 41°5 

LITERATURE. 
Annuaire pour l'An 1904. Publié par le Bureau des Longi- 
tudes. 16mo., pp. 849. With Illustrations. Paris: 


Gauthier-Villars. Price 1f. 50c. 
In the present issue of this well-known calendar, the 
arrangement proposed last year with the view of increas- 
ing the utility of the volume for reference purposes with- 
out adding to its bulk, has been adopted for the first 
time. The change consists in the adoption of a biennial 
period for the tables of constants and data in different 
branches of science, which makes up so large a part of 
the text, one-half of these being omitted each year, while 
the space so obtained is devoted to increase and improve- 
ment of the other half. Following this arrangement, the 
geographical and statistical portions have been omitted, 
and those on physics and chemistry considerably enlarged. 
Among these additions we note a useful table of the 
magnetic constants of a large number of stations at 
different points of the globe, in addition to that formerly 
given, which referred to France alone ; tables for the 
correction and comparison of barometers and thermo- 
meters, the dilations and vapour tensions of different 
liquids, and more particularly of mercury; the density 
of simple liquids and mixtures of liquids, their com- 
pressibility ; the elasticity and friction of solids, and the 
viscosity of liquids and gases. In the optical part the 
table of wave lengths has been considerably enlarged by 
M. de Gramont, and gives, besides the ordinary solar 
spectrum, the principal lines in the more important 
metallic spectra, and also those of the newly-discovered 
gases in the atmosphere. The tables of refractiveindices, 
specific heat, boiling points, electrical resistance, and the 
dielectric power of insulators have also been much im- 
proved, and the subject of the specific rotary power of 
liquids is introduced for the first time, the results being 
given both for monochromatic light and for the older 
observations made with the earlier sacchari meters and 
the passage tint of solar light. The latest determination 
of the refraction constants of quartz, fluorspar and 
calcite by Giffard are also given, with comparisons 
of the results obtained by earlier observers. In the 
chemical part a comprehensive table of the com- 
position of the principal metallic alloys has been added, 
and the well-known thermo-chemical tables of M. 
Berthelot, which had been crowded out for some years 
past, have again appeared in their accustomed place, with 
the author’s revisions. There are numerous other 
novelties of minor importance, but it would require too 
much space to notice them in detail. For 1905 we are 
promised very considerable developments in the subjects 
of money, weights and measures, geography, and statistics. 








The supplementary scientific notices, which occupy less 
space than formerly, include an excellent essay on the 
causes of tidal phencmena, by M. P. Hatt, and a report 
on the International Geodetic Congress at Copenhagen in 
1903, by M. Bouquet de laGrye. From this we find that 
the measurement of new meridional ares and the re- 
vision of older ones is being very actively prosecuted. 
Approaching as near to the pole as possible, an are of 
4deg. has been measured by Swedish and Russian ob- 
servers in Spitzbergen, and the Peruvian are—now in 
Ecuador—of Bouguer and de la Condamine is in process 
of re-measurement by a French Government Commission. 
In America, the United States Geodetic Survey is engaged 
on an important system of triangulation, following the 
ninety-eighth meridian of west longitude, which will be 
extended both north and south across Canada and 
Mexico ; and in Africa, the Capetown to Alexandria arc, 
covering 65 deg. of latitude. has been commenced, under 
the direction of Sir David Gill. The rapidity with which 
exact determination of the positions of the different 
stations is now made is very remarkable. Thus, in the 
United States arc the angles between stations up to 
32 miles apart have been measured sixteen times in a 
day or two, the work being commenced in the afternoon 
with heliostat signals and continued after sundown 
through the night with acetylene flames, the closing error 
of the triangles being below three seconds of arc. The 
average cost of each station is about £60. This great 
triangulation is founded upon nine base lines, having a 
total length of about 44 miles, which were measured, 
partly with compensation bars and partly with metal 
tapes, by ten persons in six months. Each kilometre of 
length was measured five times, and the result was 
checked on the spot by a standard bar, kept in melting 
ice. The maximum error in length was below 1 in 
690,000—0°09in. per mile. The measurement of base 
lines has been greatly facilitated by the method of 
Jaderin, who uses a combination of two wires of brass 
and steel, stretched by hand, with the assistance of 
dynamometers, whose difference of length gives a 
measure of their common temperature, and serves to 
correct the measurement to the standard temperature. 
This arrangement, however, is now giving place to wires 
of Dr. Guillaume’s high nickel iron alloy, which, when 
subjected to tractive strain to remove the curvature re- 
maining in coils as received after drawing, become prac- 
cally invariable in length, and the accuracy of the linear 
measurements becomes higher than those of the angles 
of the network. 








LANCASHIRE TEXTILE MACHINERY FOR 
THE ST. LOUIS EXHIBITION. 


Messrs. Pratt Bros. anv Co., of Oldham, are making a 
notable display of up-to-date textile machinery at the St 
Louis Exhibition, to be opened on the Ist of May, and we 
were recently invited to an inspection of a portion of their 
exhibit before shipment to America. The exhibit is, to 
consist of a complete series of machines for the manipulation 
of cotton, commencing with the raw material as it is gathered 
from the plant, and carrying it through all the various 
intricate and delicate processes to the finished yarn ready for 
the loom. Although there is, perhaps, little that is actually 
new or exceptional about the machinery which the firm is 
sending out, it has all been manufactured with special care, 
the most minute attention having been paid to every detail 
to ensure perfection, both in appearance and workmanship, 
and the various machines include all the latest improvements 
that have been introduced in Messrs. Platt’s standard 
type of textile machinery. One portion of the exhibit 
which, when complete, will occupy a space of 47494 square 
feet at the Exhibition, was shipped a few weeks back, this, 
including the preparatory machinery, consisting of cotton 
gins, cotton mixing machinery, hopper feeding machines, 
improved arrangements for mixing worked-up clean waste 
from carding engines, frames, &c., machinery for opening, 
cleaning and forming cotton in laps, stripping combs for 
carding engines, &c.; this set of machines has all been 
made at what are known as the Heartford Old Works at 
Lower Moor. The machinery which carries out the processes 
subsequent to the carding engine, including the drawing 
frames, hoppers, intermediates, rovers, and finally the mules 
and ring frames for spinning the cotton into the finished 
yarn, and which comprises the second portion of the exhibit, 
we had an opportunity of inspecting, was all manufactured 
at what are known as the Heartford New Works at Wernerth. 
Perhaps the most striking feature about this set of machines 
was its general excellence and high-class finish, together with 
the special attention that had been paid to every matter of 
detail in the way of those numerous small improvements that 
have mainly marked the progress of textile machinery during 
recent years. We can, however, make only very brief refer- 
ence to these various machines. The first in the set was an 
improved cotton combing machine on Heilman’s system, in 
which many changes in construction have been introduced 
durirg the last few years, with a view to increasing production 
and affording facilities for adjustment to suit short stapled 
cotton. Next in order were the drawing, slubbing, and 
intermediate frames, in which a number of improvements in 
detail were explained not only in the method of dealing with 
the cotton, but for ensuring safety to the operators. A self- 
acting cotton mule for fine yarns was a machine which 
attracted special notice; this mule contains 224 spindles 
1,‘;in. distance, 144in. spindle, 60in. stretch, and is specially 
adapted for fine counts, from 80's to 130’s, with slow-speed 
arrangement to run the spindles slowly during the lifting of 
the winding faller, and also during the completion. of the 
inward run of thecarriage. It is also so arranged that it can 
be adjusted without stopping the mule to force the slow-speed 
strap on the fast pulley sooner or later to suit the class of 
cotton being spun. Other portions of the exhibit included a 
self-acting cotton mule for hosiery yarns, and ring spinning 
frames for warp and weft yarns. The whole of this machinery 
is to be shown at the Exhibition in actual work, and will 
undoubtedly present a very fine example of the high-class 
character of the textile manufacturing plant made in Lanca- 
shire, and for which Messrs. Platt Bros. have so great a 
reputation. The exhibit will also include a show-case of 
worsted varns made on Messrs. Platt’s machinery, and a 
specimen of their yarn-testing machine. 
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DISTRIBUTION OF LOADS ON LOCOMO- 
TIVE AXLES. 
By A. T. J. Kerszy, A.R.C. Se. 

THE writer was recently asked to determine the distri- 
bution of the loads on the axles of a six-coupled tank 
engine now being designed for a railway in the south of 
Ireland, and the following investigation may be of some 
use to locomotive engineers as a guide in estimating the 
probable loads, and the effect of “pulling up” one or 
more sets of springs. The only probable errors in the 
investigation would be due to the assumptions (a) that 
the deflection of any spring is proportional to its load, 
(b) that local deflection of the frame is negligible in com- 
parison with the deflection of the springs. 





Fig. 1 


Rigid beam resting on four springs.— 
Let W = half total weight supported by springs. 
P, Q, R, S = loads on springs at A, B, C, D respectively. 
PP. q, ", 8 = forces required for unit compression of 
springs at A, B, C, D respectively. 
the respective compressions. 








| 
| 
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Assuming that the beam is perfectly rigid, we have from 
Fig. 2, 
¥— %— @ wre as ae 
pages by where L=a+b+c 
MT cede a os 
L 
— (a+ bn+e.zr 
L 


Similarly 


Then p-.«x 


f an + (b+ c) zr: 


R= r.z 

S 

The above assumes that “ deflection is proportional to | 

load ;” disregarding friction of plates, this is very nearly | 

true within limits, and in any case an experimental law | 

of deflection can be substituted without serious complica- | 

tion, when actual figures are substituted in the general | 

expressions. | 
Using the ordinary conditions of equilibrium, we get 


P+Q+R+S=W 
= p.xr+f an + (b+) 2 


-(a+b)n+e.r 


} 


8.7. 


(1) 
i - ) 
I (a+ b).n+c.e-+8.n 
4 ' 


Taking moments about A, we get 
(2) 


Ze 


W 


Q.a+KRia+b+S.L= W.k | 
where k = distance of C.G. of W from A 


<t an+t(b+toux- 
(a 


+ 2 (at+tbn+e.r +es.n.L= W.k 
From (1) we get 


(8) « (q(b+c)+e.r+p.L) 


) 
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+ (at b) rr) 
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+7 
From (2) we get 
y [0g (6 +0) + (a + b)r.e) 
L 
an (tV+eq 
( 


(4) 


+ (a + b)*. Le W.& 

L papa as 
Multiplying left-hand side of (3) by k, and equating to 

left-hand side of (4), we get 


r{q (b+c)tk—a)+er(k—-a—b) + k.p.L} 
n's.L (L—k) +a4.q. (a—k) +r (a+b) (at+b—k) 
q(a—k).a+r (a+b) (a +b—k)+s.L.(L—-hk) 


p.L.k+q (b+e) (k--a)+r.c. (k—a—-b) 

Actual numerical values may now be substituted in the | 
simultaneous equations (3) and (5), and hence .r and x 
may’ be found. Knowing v and », P,Q, Ry and S may be 
obtained. 
_ Since Wis the weight supported by the springs only. 
in order to find the total pressure on the rails in each 
case, the weights of the axle-boxes, wheels, &c., must be 
added to the values of P, Q, R, and S found as above. 

The following example will illustrate the use of the 
above equations, and will also show that they are more 
cimple than they appear to be. i 

Take p= g=r=4tons; s = 3 tons per inch; a 
= 7°5ft.; b = 7ft.; c = 6ft.; L = 20°5ft.. W = 19°5 tons 
on each side of frame. 


°; (6) 2 Nn: 





(5) r =n. 


(5) 


| (3) x- 
| { 


id 2£=n 


Substituting these values in the preceding general 
equations, we get 
(8) 7°7lx2x+ 7°29 = 19°5 
2326 — 149°5 k 
C= ATs 3 
158 k — 738 
*946 (15°6 — fh) 
k — 4°67 
These two formule enable us to find the effect of shift- 
ing the C.G. of the load; e.g., by changing the position 
of the water tanks. We can also find how the distribu- 
tion of the load is altered when the tanks are empty at 
the end of a run. 
Taking k as 10°8ft., we get 
from (5) r= :74n 
from (8) 5'*7n + 7°29 n 


rn= 


(5) 


(6) eee. 


19°5 


x= 1°12" 

= 1-22" 
1°41” 
1°5" 


Total 19°5 tons. 


Effect of tightening up one spring.—The effect on the 
other springs of adding a load X to each of one pair of 
springs by tightening it up will be the same as applying 
an upward force X at this point, which has to be counter- 
acted by the other springs. This may be ascertained by 
means of the formule previously given as follows :— 

Additional load X at A. Take p=0;k=o0. 
2nd case. + 4° ae alee » G=0;k=a. 
3rd case. Re ate » "op k=—aets. 
4th case. eae » Sr osk=L. 

lst case.— 
{q(o+ 


Ist case. 


(8) x eo) +r-e) 1, (s.L+a.g+(atdjr) __y 


L L ) 
s.L? 4 a&q+pr(a+ by 
-a.q(o+e)—e.r(a+b)y 

2nd case.— 


(5) c=. 


fe.r + p.L) {s.L+ (a+)r) 
( z ‘" p+ ( L, ) 
s.L (6+ c) + 7r.b. (a + 5d) 


a.p.L — b.e.r 


(3) x =X. 


3rd case.— 
q(b+c)+p.L) rer fet ag 
) ( 


(8) zx fq + ¢) 


l L 
fd s.c.L — a.b.q 

~ g.b. (b4e) + p.L. (a + d) 
4th case.— 
(q(b+ec)+e.r+p.L) 


} =x. 


4 


x on. 


= X 





4 ) 


fa.gqt(atdyr)_ 
+n t Seer co 
— a.q. (b+ c) —c.r.(a + b) 
qot+ePF+e.r+ yp. : 
Applying this to the previous example, we get 





lst case.— 
3724+73n =X 
xzr=—3:'16n 
— ‘228 X 
°718 X 
°372 X 
*049 X 


(3) 
(5) 


y 


Nou yd 


2nd case. 
(3) 5°17 2 
(5) 


5°83 n 
£ 
°137 X; 
-106 X; 
‘076 X;: 
"O51 XN; 


ats 


au 


3rd case.— 
(3) 6°53 x 4°46 n 
r= 067" 
“014 X; 4 
‘084 X; Q= 
= +e as R= 
= *204 X; ie 


4th case.— 
(3) T7laet+ 
(5) 


“+ 


vy 


— oe 
owe 


lund 


os 9 
i] 


n 

In each of the above cases P, Q. R, and S uiist be 

subtracted from the original loads, and the load X added 
to the spring which has been tightened. 

If the load on one pair of springs is reduced by slacking 


| the adjusting nuts, then the above values must be added 


to the original loads. 
The magnitude of the extra load on a spring may be 
estimated by measuring the amount of extra compression 
of the spring due to pulling up. 
Effect of 1 ton extra load on one of the springs in pre- 
vious erample.— 
(i.) No initial compression. 
P ( R 
4°44. 4°84 5°56 
(ii.) 1 ton extra at A. 
—1 1:49 
Total 5°44 3°35 
(iii.) 1 ton extra at B. 
*55 —1 
Total 3°89 5°84 
(lv.) 1 ton extra at (, 
‘06 “84-1 
Total 4°38 4°50 6°56 
(v.) 1 ton extra at D. 
—°58 “36 
5°02 4°48 


S 
4°5 tons 


— ‘68 tons to be subtracted. 
5°18 tons 


“29 
5°36 


‘15 fons to be subtracted. 
4°35 tons 


*30 
5°26 


‘61 tons to be subtracted. 
3°89 tons 


tons to be subtracted. 
tons 


1-98 =] 
Total 4°38 5°5 





1 (4) « 
|q.a(a—k)+r(a+b) (a+b —k)+s8(L -d)(L—d—k) 





| above the crest of the wave that broke over the town. 
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Reducing the load on a spring by 1 ton means adding 
the quantities given instead of subtracting. Taking cage 
(iv.), with 1 ton less at C, the respective loads become 

4°50 at A; 5°18 at B; 4°56 at C; 5°11 at bD. 
If two or more springs are altered simultaneously, adq 
the effect for each spring separately. F 

A similar effect might be obtained by altering p, 1, or » 
but it is usually advisable to have the springs on the main 
wheels uniform. In order to secure that the springs are 
actually loaded in the above manner, the: engine frame 
must be held up and levelled by means of jacks under 
the frame. The bolts connecting the springs to the 
frame must then be adjusted, so that each spring has just 
no load on it, and the frame may then be released. It wil 
then be found that when the engine is fully loaded with 
coal, water, &c., the loads on each spring will be approxi. 
mately as calculated, 

Adjustment of nuts for extra loading.—In ease (1), for 
1 ton extra load at A, the frame is lifted +718" at A, and 
spring is compressed by *25” extra. .. Total adjust. 
ment of nuts = 718” + :25” = °968". 

Similarly for other cases. It will be noticed that the 
total adjustment of the nuts is proportional to the extra 
load. ‘The investigation may be extended without any 
difficulty to the case of five or more sets of springs. The 
following investigation for a frame on five springs will be 
useful, as this case occurs in locomotive practice. 

Rigid frame on five springs.—Let P, Q, R, 5, T be the 
loads at A, B, C, D, E respectively. 





Using similar notations to the preceding, we get 
P = pt 


Q=qy= 14 


a.m + (L — a).2} 


im) 
rf 
ma 
f 
it 


ae 
ern. 
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(a + b)m + (c+ d) r} 


} = 6.8 


(L— d)m+ d.z} 
= 6. 


From the two equations 
P+Q+R+4+84T= W,and 
-Qat+R(iatb)4+Slia+b+ey4+T.L 


(1) 
(2) 


we get 


W.k 


(8) + 


I ) 


fp-L+q(L—a)+riectd)+s.d) 

\ ; 
fq.at+ria+b)+s(L—d +t.) _y 
ree ——_ 


+ m 
L 


m. 


p.L.k+q(L—a) (k—a)+r(ce+d)\(k—a — b)+8.d(k -L+d) 


Substituting known values in equations (3) and (4), we 
can obtain values of m and z, and hence P, Q, R, S, and 
T are known. 

The effect of altering the loads on one or more springs 
can be calculated as before. 





A TOWN SEVEN FEET. 


ELEVATING 


Wer are accustomed to hear occasionally of large buildings 


| being removed bodily in America, but the raising of the greater 


part of a town 7ft., with all the houses and other buildings on 
the area, is so novel that the following account of what is 
now in operation may be of interest. 

The town of Galveston, in the Bay of Mexico, which has a 
population of 40,000 persons, stands on the end of a long sand 
spit, varying in width from one to five miles, which runs out 
from the mainland for a distance of thirty-five miles, from 
which it is separated by Galveston Bay. The level of the 
city varies from 5ft. to 8ft. above mean high water. Gal- 
veston is a great cotton and grain shipping port, the exports 
of cotton ranking with those of New Orleans. 

In September, 1900, owing to the water being heaped up 
by a tremendous hurricane in the Gulf of Mexico, it rosé 
10ft. above its normal level, and the town was swept by an 
enormous wave, which inundated the whole of the lower 
parts to a depth of 6ft. It was stated that, partly due to the 
force of the wind and partly to the inrush of the water, 4000 
houses and buildings were partially or wholly destroyed, and 
that over 5000 persons lost their lives. Previous to this, 
extraordinary tides had overflowed portions of the streets, but 
the awful catastrophe that occurred about three years ago 
was accepted by the authorities of the town as a warning that 
some drastic remedy must be taken to avoid such disasters in 
the future. The first step was to erect a wall along the sea 
front for a length of three miles 17ft. high, the top being = 
After 
much consideration, a proposal made by Mr. Lindon Bates, 


|the great dredging contractor of New York, was accepted, 
| under which he has undertaken to elevate the surface of the 


town over an area of twosquare miles, or about one-fourth of 
the entire city. The material for this is to be dredged from 
the sea, and a canal has been excavated at the back of the 
sea wall to admit of the passage of the barges containing the 
material, the quantity of which is given as 11,243,900 cubic 
yards. This canal will be filled up again as the work pro- 
ceeds, its construction being rendered necessary to avoid 
interference with the beach and to overcome the difficulty cf 
discharging the barges if they had to lie in the open sea. 
This work will involve the raising of several hundred houses 
and the diversion and reconstruction of the streets and rail- 
way lines. The cost of the whole work, including the sea 
wall, is put at £1,116,145, 
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Tunnel Shaft. 
Forged Steel. Already rough turned. 
Turning bright allover Time taken /0 Hours. 
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Tunnel Shaft. 
Forged Steel. Already rough turned. 
Turning Two Couplings & One Bearing. Time taken 5 Hours 























Connecting Rod 
Wrought tron Forging 
Turning as per dotted lines. Time taken 22 Hours 
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MODERN TURNING. 





Tur figures given above illustrate very graphically the 
great advances that have been made in the turning of 
steel during the last few years. lor the greater part the 
examples given come under the head of heavy turning; 
the work which they illustrate was done without any idea 
of establishing records. They are regular everyday shen 
figures, which there is a certainty of repeating ninety- 
nine times out of a hundred. We believe we are right in 
saying that the lathes on which they were obtained are 
not of very recent design, but we may be confident that 
they were worked at their utmost capacity, since the 
premium system is in force in the shops. All the informa- 
tion that can be needed about the diagrams is given on 
them. The great thing to remember is that these are not 
trial results. The figures are based on everyday records. 
The lathes have been run at the maximum speed practic- 
able, and in many instances this speed has been fixed 
by the vibration of the work ifa higher speed were used. 





AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 
Apprentices in locomotive works.—The Baldwin Locomotive 
Works, U.S.A., 
three years, and they are divided into three classes. First : 


Boys of seventeen with a common school education, who bind | 


themselves to serve for four years, and to attend night schools 
for instruction in elementary algebra, geometry, and 
mechanical drawing. Second: This is practically the same, 
but the boys have had a grammar-school or high-school train- 
ing, including the mathematical courses, and bind themselves 
to serve for three years, taking night schools for mechanical 
drawing during two years. Third: This is for technical or 
Scientific school graduates of twenty-one years or more, who 
have taken courses in higher mathematics and science, and 
who desire to secure instruction in practical shop work. The 
indentures oblige the company to teach the apprentice 
thoroughly, and to furnish him abundant opportunity to 
acquire a practical knowledge of mechanical work. The rates 
of pay run from 24d. to 10d. per hour, and apprentices of the 
first and second-classes receive £25 and £20 each at the 
expiration of their terms. In all 545 apprentices have been 
employed, 153 have been discharged for other reasons than 
the expiration of their terms, and there are now 379, of whom 
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Propeller Shaft. 
forged Steel Already rough turned. 
finish turning as per dotted lines. Time taken 9 Hours. 
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Propeller Shaft. 
Wrought lron Forging. 
Finish turning as per dotted lines. Time taken /4 Hours. 
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Thrust Shaft. 
Forged Steel. Already roughturned. 
Finish turning allover. 
Time taken 23 Hours 


Thrust Shaft 
Ordinary Stee/ Forging. 


Roughing and Finishing complete. 
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345 are machinists, 12 patternmakers, 10 moulders, 5 black- 
smiths, 5 brassfinishers, 1 boilermaker, and 1 sheet-iron 
worker. There are 232 of the first-class, 99 second-class, and 
48 third-class. In addition to the indentured apprentices 
there are 23 special apprentices from foreign countries. 
During 1903 there were 165 new apprentices indentured, 156 
of whom take the machinists’ or engineers’ trade. During 
the same year 13 apprentices completed their terms, 6 of 
whom were promoted to positions of responsibility, while7 
were employed as machinists. During 1904 there will be 60 
apprentices to complete their terms. 

New York rapid transit railway.—Work on the under- 
ground electric railway of New York is well advanced towards 
completion. The main line extends north from the City 
Hall to Kingsbridge, 14 miles, with a branch north and east 
to Bronx Park. The standard construction consists of steel 
columns on a concrete floor, with transverse steel roof beams. 
The columns are embedded in concrete walls, and the roof is 
of concrete arches between the beams. The interior rows of 
columns are exposed. Part of the work is in rock tunnel, part 
in a steel-lined tunnel under the rivers, and five miles on a 
steel viaduct. The 38 stations will be lighted by a different 
source than that supplying tunnels, and the line will be 
dimly lighted, so that the drivers may see the rails. The 
line is laid with 1001b. flange rails on sleepers in stone 
ballast on a concrete floor. The power-house will have 
Westinghouse generators driven by engines with vertical and 
horizontal cylinders, both driving the same crank. High- 


| tension feeders will distribute three-phase current to eight 


| sub-stations, where it will be converted to 600-volt direct 
current. The power station will be 200ft. by 800ft., with 
12 generators of 11,000 horse-power each. The cars are 51$ft. 
long and 9ft. wide, seating 52 passengers each, and weighing 
21 tons. The underframes have wooden sole plates reinforced 
by steel plates. The outside is sheathed with copper. The 
trains are to run at 14 miles an hour in local service, and 
30 miles an hour for the express trains. Ait brakes are used, 
with air-compressors on the motor cars. The line will be 
operated on the block system, being equipped with the 
Westinghouse electro-pneumatic signal, operated by alter- 
nating current. 


New American battleships. — The United States Navy 
Department has awarded to the Cramp Company the hull con- 

| tract for the new 13,000-ton battleships Idaho and Mississippi 
| for £600,000. They are somewhat experimental in design, 
375ft. long on the load water-line, 77ft. beam, 13,000 tons 
displacement on a mean draught of 24ft. 8in.; maximum 
| draught, 27ft ; bunker capacity, 1750 tons. There is an 
armour belt 9ft. 3in. deep and Qin. thick for 244ft., forward 


and aft of which the thickness is 4in., and the width is also 
reduced. The casemate and ‘thwartships bulkhead armour 


| is Tin. thick ; splinter bulkheads, 1in.; 3in. gun protection ; 


| 2in. nickel steel. 





The main battery will include four 12in., 
eight 8in., and eight Tin. breech-loading rifles, and two 18in. 
submerged torpedo tubes. The secondary battery will com- 
prise twelve 3in. rapid-firing guns, six 3-pounders, four 
1-pounders, two 3in. field pieces, two machine guns, and six 
automatic guns of }in. calibre. The 12in. rifles will be 
mounted in pairs in two balanced elliptical turrets, controlled 
by electricity, with 270 deg. arc of fire. The Sin. guns will 
be mounted in pairs in four similar turrets, two on each 
beam at each end of the superstructure. The 7in. guns will 
be mounted in broadside, each pair being isolated by trans- 
verse splinter bulkheads of 14in. nickel steel. The forward 
and after guns can fire directly ahead and astern. All the 
7in. guns train inside the line of side armour so as not to project 
when the ship goes alongside a pier, &c. The design is 
planned on the general lines of first-class battleships, but the 
Board of Construction was hampered by the tonnage limit 
and ordnance requirements of the Act authorising their 
construction. 

Irrigation in Canada.—An irrigation project of great 
importance has been developed by the Canadian Pacific Rail- 
way for the purpose of improving a tract of some three 
million acres east of Calgary, in the province of Alberta. 
This tract of land is about 150 miles long—east and west— 
and 60 miles wide, and is traversed by the Canadian Pacific 
Railway. The soil is excellent, and during most seasons it 
furnishes good summer range for cattle, but although its 
climate is milder than that of the great wheat belts further 
east, in Assinaboia and Manitoba, it suffers from a small 
annual rainfall, the average being only llin. After three 
years of investigation and surveys plans have been prepared 
for irrigation works which will provide for about 1,500,000 
acres and will cost about £1,000,000. Irrigation in this 
province is not an experiment, for there are already about 
160 canals and ditches with a total length of 400 miles. 
The southern part of Alberta is a semi-arid country only in 
the sense that its annual precipitation shows marked 
fluctuations from year to year and from one cycle of years to 
another. During wet years, such as the last three, 
irrigation is unnecessary, and this condition has a marked 
effect on the return which irrigation undertakings will yield. 
It limits the possible capital charge per acre for water in a 
very marked way. Construction of the first section of the 
works will begin in a short time. The water is to be 
obtained from the Bow River, which rises in the Rocky 
Mountains to the west and carries from 3000 second cubic feet 
at extreme low water to perhaps 40,000 second cubic feet 
during floods. The first work will be the construction of a main 
canal 20 miles long, 60ft. wide on the bottom, and carrying 
10ft. of water. Some 85 miles of secondary or distributing 
canals have also been located. The completion of this 
portion of the project, at an estimated cost of about £260,000, 
will make it possible to irrigate an area of 300,000 acres and 
render available for grazing and dairy farms a contiguous 
area of about 400,000 acres. If this portion of the project 
proves successful the main canal will have its capacity 
doubled, several large natural depressions will be converted 
into storage reservoirs and a second canal will be constructed 
to take water from the Bow River about 80 miles below the 
first intake. These works will render about 1,500,000 acres 
suitable for cultivation, and make the remaining 1,500,000 
acres of non-irrigated land suitable for grazing and dairy 
farms. 








LOCOMOTIVE ENGINE DETAILS, GREAT 
WESTERN RAILWAY. 

By the courtesy of Mr. Churchward, chief mechanical 
engineer, Great Western Railway, we are enabled to publish 
this week a Supplement containing fully dimensioned draw- 
ings of some of the details of the engines most recently built 
at Swindon. These drawings will explain themselves at 
once to draughtsmen acquainted with locomotive engine 
practice. 

At the top are a piston, with rod, stuffing-box and guide 
bars, cylinder covers, and a coupling-rod ; below are various 
details of axle-boxes. 





MOTOR YACHT RACE. 





We have received for publication the following copy of a letter 
received from the Automobile Club de France, by the technical 
secretary of the Automobile Club of Great Britain and Ireland ;— 


Automobile Club de France, 
6, Place de la Concorde, 
Paris, February 22nd. 
COMMISSION DU YACHTING AUTOMOBILE. 

Sir,—The Commission du Yachting Automobile at its meeting 
on the 20th instant decided that the race for motor boats of 1904 
will take place on Monday, August 8th, about 10 o’clock in the 
morning, starting from either Calais or Boulogne, and finishing at 
Dover. The entries for this race will be closed on the evening of 
June 30th, and the entry fee will be 100 francs for boats up to 
20ft. 6in. (8 metres) inclusive, and 200 francs for boats of greater 
length. 

With this race the Coupe Recope will be competed for without 
a special entrance fee—this cup is for boats using ordinary 
petroleum—and the Coupe Quinones de Leon for boats using 
denaturised alcohol with a special entry fee of 200francs. That is 
tosay, that boats which wish to compete for the Recope Cup or the 
Quinones de Leon Cup alone, without being entered in the big 
race, will have to pay, in the first case, the entrance fee for the 
race according to their class, and for the second, the fixed sum of 
200 francs. 

I am pleased to inform you that the Minister of Marine has 
officially promised to convoy these boats by torpedo boats on 
leaving the French coast. We are in communication with him to 
obtain from the department a special prize. We shall be 
glad to learn that the Admiralty will also furnish torpedo 
boats and a special prize. This essentially open-sea race 
should prove of great interest to the navies of England 
and France, and it should naturally take place under the dis- 
tinguished patronage of the English and French Navy Departments. 
Will you place yourself in communication with the Corporation of 
Dover, the yacht clubs of that town, the railway companies from 
London to Dover, and the shipping companies between Dover and 
France, to obtain grants for prizes for this race? In this country 
we are approaching the same bodies. 

We are suggesting to the Automobile Club de France to allot for 
this race the sum of 20,000 francs to be distributed in prizes. 

Veuillez, &c., pour le President de la Commission, du Yachting 
Automobile. 

Vice-president, Count Recope. 








RAILWAY MATTERS. 


Tue number of passengers carried per day on the 
Central London Railway averages between 120,000 and 130,000. 
Over 150 millions have been carried since the line was opened. 


Axsovut 300,000 tons of coal are consumed yearly by the 
Siberian Railway. The bulk of the coal comes from the mines in 
the Tomsk and Irkutsk districts of Siberia, but the Urals supply 
most of that consumed on the western section of the line. 


WE learn that Mr. C. A. Lambert, the North-Eastern 
Railway Company’s district superintendent for the York (South) 
district, has been appointed district superintendent at Middles- 
brough, in the place of Mr. R. L. Wedgwood, who was recently 
appointed secretary of the company. 

Tuer Board of Trade have received a copy of the report 
of the General Manager of the Central South African Railways for 
the six months ended June 30th, 1903. According to this report, 
the working expenses for the year ended June 30th amounted to 
£2,978,000, and the receipts to £5,381,000, showing a surplus of 
£2,403,000. 

A PRESENTATION was made last week at Sheffield to 
Mr. Richard Barrow, who has retired under the age limit of the 
Great Central Railway Company, on behalf of the subscribers. 
Mr. Barrow has been forty-two years in the service of the com- 
pany as head of the train office branch of the superintendent’s 
department. 

THE Great North of Scotland Railway Company pro- 
poses to establish motor car services on the branch lines, and with 
this object two steam vehicles will be brought into service next 
summer. It is also proposed to run petro! motor cars by road in 


suitable districts, and these will commence work between Ballater 


and Braemar in May next. 

Russian railway accidents in 1902 are summarised in 
a report of the Russian Ministry of Ways and Communication. 
As recorded in the United States Consular Reports for February 5th, 
the total number of accidents reported was 9890, of which 1012 
were collisions and 1521 derailments. The casualties were 1529 
deaths, and 7908 persons injured. 


Two important Bills will come before the next session 
of the Canadian Parliament. One will authorise the extension of 
Canadian Pacific lines from the Ottawa River to Hudson's Bay, 
and from Ontario into the wilderness of northern Quebec. The 
second will authorise the formation of a new enterprise to build 
from near Edmonton—the most northerly point on Canadian 
Pacitic—to Great Slave Lake, which now lies several hundred 
miles north of the most northernly Canadian railroad. 


A TRIAL run was made on Sunday last over the electri- 
tied line of the Lancashire and Yorkshire Railway between 
Liverpool and Southport. A train containing officials of the 
company left Crossens, the next station beyond Southport, and 
ran direct to Liverpool without stopping, a distance of 21 miles. 
Sunday’s run is said to be the first time in this country that any 
electric tram or train has travelled for such a distance without 
stopping. Everything worked to the satisfaction of the engineers. 


On the Boston Elevated Railway some experiments are 
being made with solid manganese steel frogs and curve rails in its 
subway, where the conditions of wear are very severe. The man- 
ganese steel rails are laid in 20ft. lengths, and the experience with 
them, so far as wear is concerned, has been very satisfactory. 
The company has laid four curves, one of 90ft. radius, with this 
rail, and has a total of 685ft. of this rail in service. This company 
is also conducting experiments with nickel steel rails for curves 
where the wear is severe. 


THE directors of the Glasgow and South-Western 
Railway in their half-yearly report state, that after providing for 
the dividends on the preference stocks and shares, which amount 
te £114,788, there remains a balance of £135,161, out of which a 
dividend is recommended at the rate of 4} per cent. per annum on 
the ordinary stock, being at the rate of 25 per cent. per annum to 
holders of preferred ordinary stock,and 1} per cent. per annum to 
the holders of deferred ordinary stock, carrying forward £5756 to 
the next half-year’s account. 


THE accounts of the Great North of Scotland Railway 
Company for the half-year ended January 31st last show a revenue 
of £256,484 7s. 9d., as compared with £255,032 0s. 5d. in the 
corresponding period of last year, being an increase of £1452 7s. 4d. 
After providing for interest and preferential charges, there 
remains a balance of £30,270 4s. 4d. This balance will admit of 
a dividend at the rate of 3 per cent. per annum on the preferred 
converted ordinary stock, and 14 per cent. per annum on the 
deferred converted ordinary stock, leaving £5566 17s. to be carried 
to next half-year’s account. In train mileage there is a decrease 
of 18,931 miles, compared with the corresponding period of last 
year, 

Last Friday, Mr. J. F. 5. Gooday, general manager of 
the Great Eastern Railway, gave some interesting figures relating 
to the service of workmen's trains worked by this company. He 
said that the company conveyed about 7100 passengers from 
Walthamstow to London between 7.30 and 8.0 a.m. in nine trains, 
which provided accommodation for 7400. To keep pace with the 
growth of the traffic the Great Easterr had widened their trains, 
increasing the seating capacity from hetween 636 and 672 to between 
768 and 852, or about 21 percent. The directors had decided to 
lengthen the platform so as to admit of trains being run with 
seventeen coaches instead of fifteen, which would mean a further 
increase in their carrying capacity of 15 per cent., or accommoda- 
tion for 16,000 additional passengers during the busy hours of 
each day. 


SEVERAL new sleeping cars have recently been com- 
pleted atthe carriage works of the North-Eastern Railway Company 
at York, intended for service on the East Coast Scotch express route. 
Each runs on two six-wheeled bogies, the frames of which are 
constructed of compressed steel. The carriages are 56ft. 5in. in 
length, 9ft. in width, and rise 12ft. 8in. above the rail level. Each 
carriage is divided inte two third-class compartments, three 
single-berth sleeping compartments, and one double-berth sleeping 
compartment. Two of the single-berth compartments can be 
transformed into one double-berth. Efforts have been made to 
reduce to a minimum all vibration and tendency to roll when the 
train is travelling at high speed, and in order that the passenger 
may not be thrown from his bed in case of a sudden stoppage of 
the train, a net is fitted close to each berth. : 


THE Board of Trade have published three reports, 
furnished by their inspectors, on recent railway accidents. The first 
deals with a collision on the North British Railway, on December 
24th, in which a train entered a block already occupied by another 
train, but no serious damage was done. Major Pringle attributes 
the accident to laxity of disciplineamongst, and disregard of orders, 
by the signalmen. The second report, by Major P. G. von Donop, 
relates to a collision at Peckham Rye Station, on the London, 
Brighton and South Coast Railway, on January 28rd, in foggy 
weather, when two passenger trains collided, and several people 
complained of injuries. The inspector attributes the accident to 
the driver of one train allowing it to approach the station at too 
high a speed under the circumstances, and to the want of care on 
the part of a signalman. The third report, by Major Pringle, deals 
with a collision on January 5th, on the Midland Railway, at 
Chinley Station, when a passenger train struck a mineral train, 
destroying two wagons and injuring two persons, This was also 
due to the error of a signalman, 





THE ENGINEER 


NOTES AND MEMORANDA. 


Axout 170,000 acres of land have been brought under 
perennial irrigation as a result of the construction of the dams at 
Assouan and Assiout. 

Imitation gold, capable of being worked and drawn 
into wire, consists, according to a recent formula, of 950 parts 
copper, 45 of aluminium, and 2 to 5 of silver. 


THE occurrence of uranium in pitchblende was dis- 
covered by Klaproth in 1789, and first isolated by Peligot in 1842. 
It is closely related, chemically, to chromium, tungsten, and 
molybdenum. 


Ir has been decided thoroughly to overhaul the 
arrangements and to install new ventilating plant in the House of 
Commons. It is hoped by the commencement of another session 
to have the plant installed. 


THE importation of coal and coke into Russia is still 
very considerable, amounting to 200,943,000 pouds in 1902. Coke 
is not found in Poland, so the Polish foundries are fed from Ger- 
many. Donetzis too far from Poland, and railway rates are too 
high, to furnish that country at a remunerative figure. For similar 
reasons, the Baltic ports obtain their coal from the United King- 
dom. 

THE number of miles of streets containing water pipes 
constantly charged in each water company’s district within the 
metropolis is as follows :—Chelsea 127}, East London 304, Grand 
Junction 123, Kent 2514, Lambeth 2974, New River 509, South- 
wark and Vauxhall 160, West Middlesex 2663 —total, 2039} miles. 
Throughout this extent of streets hydrants for fire purposes can 
be fixed. 


AccoRDING to the latest available returns there are 
143 cotton mills in Brazil, of which 75 both spin and weave, and 68 
are for weaving only. The 18 mills in the State of Sao Paulo 
represent a capital of £1,000,000, and run 55,406 spindles, which 
use 7160 tons of cotton per annum, with a production of 34,270,000 
lineal metres of textiles, the cost of which is estimated at 


£223,150, or on an average 130 reis (about 14d.) per metre. 


Last week there was launched from the yard of Vickers, 
Sons and Maxim, at Barrow, two more submarines of the Holland 
type for the Admiralty. It is probable that six more will be put 
into the water by the end of the next four or six weeks. One sub- 
marine in course of construction at Barrow is of new design. It 
contains many improvements suggested by recent experiments, 
and it is expected that the ten submarines provided for in this 
year’s estimates will be of this type. 

Tue Russian coalfields of Donetz occupy the enormous 
area of 30,000 square kilometres, and contain every known species 
of coal. The reserves are great, sufficient, it is supposed, to last 
for several hundred years. The construction of railways has 
increased the annual output from 7 miliion pouds in 1867 to 694 
million pouds in 1901. (One poud is equivalent to 36 Ib. avoir- 
dupois.) Up to 1895 the Donetz mines produced anthracite, for 
the most part ; since then the output of sea-coal has increased 
considerably, forming 90 per cent. of the total. 


THE report on the condition of the metropolitan water 
supply during the month of January, 1904, by the Water 
Examiner appointed under the Metropolis Water Act, 1871, states 
that the average daily supply delivered from the ‘Thames during 
the month was 110,370,028 gallons, from the Lea 52,507,865 
gallons, from springs and wells 36,755,042 gallons, from ponds at 
Hampstead and Highgate 238,470 gallons, The daily total was 
therefore 199,871,405 gallons for a population estimated at 
6,466,430, representing a daily consumption per head of 30-91 
gallons for all purposes. 


Tue largest cotton mill in Brazil is provided with 
16,000 spindles and 426 looms. It employs 450 hands, consumes 
720 tons of raw cotton, and turns out 4,800,000 metres of finished 
cloth at the cost of 288,000 dols. per annum, or 55 reis, equivalent 
to 0-66d. per metre. There seems to be great differences between 
the cost of manufactures by different mills, as, for the next 
biggest mill, with 10,000 spindles and 400 looms, the cost is 
133 reis, or 1-6d. per metre. The consumption tax is 20 reis 
per metre of dyed and 10reis for unbleached. Most of the out- 
put is of the unbleached material. 


THE number of American blast furnaces reported in 
operation on February Ist showed a remarkable increase over that 
on January Ist. The total weekly capacity of the active furnaces 
on February Ist was 287,700 tons of pig iron, This is 92,100 tons 
more than at the opening of the year, and is the highest capacity 
reported since October Ist, 1903, The increase is chiefly due to 
the starting up of a number of furnaces by the United States Steel 
Corporation near the end of January. In the basis of the February 
statement, our blast furnaces are now making pig iron at the rate 
of about 15,000,000 tons per year. This is less than last year's 
output. 


THE new first-class armoured cruiser Lancaster, which 
attained the high speed of 24 knots at her official steam trials, 
arrived at Sheerness last week from the works of Sir W. G. Arm- 
strong, Whitworth and Co., of Newcastle-on-Tyne, where she has 


million sterling. The Lancaster was begun exactly three years 
ago, her keel plates being laid on March 4th, 1901. She has 





MISCELLANEA. 


A saLe of the London County Council Tramway horses 
was held on Wednesday, the prices realised being exceptionally 
good. The number of horses sold was 180, several realising £44 
£70, £65, £62, £60, £58, and £53, The average price for the 
whole sale was £41. 


THE Automobile Club of Great Britain and Ireland are 
endeavouring to obtain a 50-mile course in the Isle of Man on 
which to hold the eliminating trials in order to determine the 
three most suitable cars to represent England in the race for the 
Gordon Bennett Cup on June 17th. 


Tue contribution this year by the Tramways Depart. 
ment of the Manchester Corporation in relief of the city rates wil] 
be £50,000. This sum was agreed upon yesterday by the Tram. 
ways Committee. Last year, when the whole of the tramway 
system was not in operation, the Committee voted £30,000, ‘ 


DurinG last month Scotch shipbuilders launched 36 
vessels, of about 49,378 tons gross, as compared with 17 vessels, of 
12,012 tons gross, in January, and 29 vessels, of 41,729 tons gross 
in February last year. For the two months the total is 53 vessels, 
of 61,390 tons gross, against 42 vessels, of 61,513 tons gross, in the 
corresponding period of last year. 


A TELEGRAM from Johannesburg, dated March 8th, says 
that the Intercolonial Council have decided to reduce the capital 
expenditure on open railway lines by £170,000. Provision jg 
made, under the head of capital expenditure on open lines, for an 
additional £686,000, necessitating a total amount of £1,562.000 
being provided from loan funds. Work on four lines now in course 
of construction will be suspended. 


ENGutsH shipbuilders in February launched 28 vessels, 
aggregating 57,339 tons gross, as compared with 19 vessels, of 
38,155 tons gross, in January, and 25 vessels, of 44,334 tons gross, 
in February last year. The total launched in the two months in 
the United Kingdom was—including one at Belfast—96 vessels, 
totalling 163,384 tons gross, which compares with 83 vessels, of 
172,610 tons gross, in the first two months of 1903, 


A piscussion took place at the meeting of the Liver. 
pool City Council last week on the use of carburetted water gas, 
which caused the death of a nun recently from poisoning owing to 
an escape from a stove. Several councillors urged that strong 
measures should be taken against the gas company to protect the 
citizens. The Town Clerk said he had prepared a Bill for the 
House of Commons dealing with the subject, and he hoped all the 
members for Liverpool would support it. 


A pEspatcH has been received at the Foreign-oftice from 
the Acting British Consul-General at Valparaiso, relating to pro- 
posed improvements at that port. The Chilian Privy Council 
have approved of a project being submitted to Congress, authoris- 
ing the President to invite tenders for the work of improving the 
port of Valparaiso, according to Mr. Jacob Kraus’ scheme. The 
cost of this undertaking, which includes the construction of several 
docks and an embankment in front of the city, is calculated at 
£2,392,511,. 

WE learn from the British Vice-Consul at Liége that 
the success of the machinery section of the Liége Exhibition of 
1905 may be said to be already assured; it has been found 
necessary to modify the original plans with a view to enlarging 
the machinery hall, so great is the demand for space, Cockerill’s 
alone have taken more than 1200 metres, and the Ateliers de la 
Meuse 700. Liége as an easily accessible centre, and one of the 
greatest industrial centres of the world, is certainly worth the 
attention of exhibitors, who may obtain prospectus and forms of 
application from the Executive Committee of the Exhibition 
Company at Liége. . 

Most of the South Russian iron foundries obtain their 
ore from the Krivoi Rog. The ore found in this region is rich in 
iron, but limited in quantity. In 1900 a mining engineer estimated 
the unworked ore of the district at 57 million metric tons ; a more 
recent estimate puts the figure at 73 million metric tons. In 1900 
2,784,000 tons of this ore were used; in 1901, only 2,255,868 tons, 
The Russian railways in 1902 carried about 2,200,000 tons of are 
from Krivoi Rog; as part of this was destined for exportation to 
the United Kingdom and Germany, the home consumption shows a 
striking diminution, due to the widespread depression in the metal 
industries of Russia. 


Tue Manchester Electricity Committee have decided 
to ask the Corporation to sanction a rearrangement of the plant 
at the Dickinson-street station, the chief feature of which will be 
the substitution of two of the present engines by two new turbine 
engines at a cost of £11,000. By this means it is hoped to remove 
the inconvenience which has been caused in the neighbourhou| 
through the vibration of the engines in question. The Committee 
also approved a report in which the electrical engineer (Mr. S. lL. 
Pearce) recommended that additional machines should be provided 
at the sub-stations in order to meet the increasing demand for 
power for traction and other purposes. This matter also will come 
before the City Council at their next meeting. 
held a 


Tue Clacton-on-Sea Urban District Council 


, : . | special meeting on Wednesday, to consider a report from Mr. 
been built and equipped, at a cost of just over three-quarters of a | 


a length of 440ft., a breadth of 66ft., a meanload draught of 24ft. | 


6in., and a displacement of 9800 tons. She is equipped with 14 
6in. breech-loading guns and 13 quick-firing guns, and on her 
steam trials her engines, which are supplied with steam from 
Belleville boilers, indicated a mean of 22,881 horse-power. 


A New York electrician, named Mr. H. B. Ford, has 
patented a zinc amalgam electrode for secondary batteries. He 
fills a thin porous wooden cup partly with mercury and places into 
it a thin copper plate plated with zinc, and corrugated in a vertical 
direction. For the other clectrode he uses a copper plate covered 
with peroxide of manganese. As electrolyte, dilute sulphuric 
acid is used. The charging eurrent causes the mercury to act 
upon the zinc and copper plates in the usual way, and also forms 
by the absorption of hydrogen a mercury sponge containing also 
zine, which expands upwardly until the porous cup is practically 
filled. In the discharge of the battery there is double action of 
the oxygen upon the zinc and upon the absorbed hydrogen respec- 
tively. The action upon the hydrogen is first completed, resulting 
in the disappearance of the sponge. So long as the latter remains 
the voltage is about 2-5. Upon its disappearance the E.M.F. 
drops to about 1-5 volt. 


AN accident’ some time ago occurred on the United 
States battleship Iowa, by which the muzzles were blown off two 
Sin. guns in the starboard forward turret. In a memorandum 
submitted to the Secretary of the Navy, Admiral O’Neil, Chief of 
the Bureau of Ordnance, says the bureau is unable to assign any 
cause for the accident, but is of the opinion that it must be sought 
for in the powder, and not in the gun. A gun of this type has 
been in use at the proving ground for some time, and has been 
fired about 325 times, many rounds being with much higher 
pressure than those given by the service charges. The Iowa’s 8in. 
guns were designed for a working chamber pressure of 15 tons per 
square inch, and have frequently been fired at the proving ground 
with pressures up to 19 tons, so that 13:5 tons, for which the 
powder charges were fixed, should leave a large factor of safety, 
unless the powder ‘gave very erratic and abnormal results, such as 
have never been observed in an experience of several years with 
powders of this kind, 





W. T. Douglass. ‘The question of coast protection has for some 
time been a source of much anxiety to the Urban Council, and the 
local Sea Commissioners, who, acting jointly, have spent about 
£80,000 in constructing sea walls and groyning the beach. Mr. 
Douglass reported that a further £55,000 ought to be at once ex 
pended effectively to fortify the walls and conserve the beach, but he 
advised that such heavy expenditure would not be justifiable unless a 
Board of Trade order be obtained to prevent the removal of shingle 
from the beach. After discussion of the report it was decided to 
convene a conference of local authorities and others interested 
from Brightlingsea to Harwich to consider what steps should he 
taken in the matter. 


In view of the fact that Plymouth has now become the 
first port of call on the homeward journey for all the Atlantic 
mail steamers of the American Line proceeding to Southampton, 
the London and South-Western Railway Company have, at Stone- 
house Pool, erected a new ocean quay station which is connected 
with their main line at Devonport. Constructed immediately 
opposite the Royal William Victualling Yard and the Royal Naval 
Ordnance Depdt, the quay enjoys all the advantages of a well- 
protected harbour. Mount Wise rises behind the station; the 
deep waters of the Hamoaze—with their splendid anchorage for 
vessels of war—stretch inland on the south-westerly side ; Mount 
Edgcumbe Park is seen beyond the broad estuary ; and Plymouth 
Sound is directly approached from the quay at which American 
Line passengers are in future to land. 


Ir was long an axiom at the River Plate that the English 
threshing machine could hold its own against all rivals, This 1s 
no longer the case. American threshers are daily becoming more 
in use, and for the simple reason that they are able to do much 
more work in a given time. An English threshing machine will 
turn out 1500 to 2500 bushels of wheat per day and require the 
services of eighteen to twenty-one men ; whereas, according to an 
article in the South American Journal, the American machine will 
deliver 4000 to 6000 bushels and only require the aid of eight to 
ten men. Ina country where harvest hands are scarce and highly 
paid—as much as 6s. per day with food—this is important. The 
grain turned out by the English thresher is usually better cleaned, 
but it is naively remarked that as the owner of the thresher is paid 
by bulk of grain, so much a “ fanega,” hectolitre, or bushel, he 
does not want too much cleaning of grain, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


F. A. Brocknaus, 7, Kumpfgaase, Vienna. 
KELLY AND WALSH, LimrreD, Shanghai and Hong Kong. 
>RANCE. —BoyvEAU AND CHEVILLET, Rue de la Banque, Paris. 
_ERMANY.—ASHER AND Co., 13, Unter den Linden, Berlin. 
F. A. BrockHAus, Leipsie; ; A. Twerrmeyer, Leipzic. 
4. J. COMBRIDGE AND Co., Railway Bookstalls, Bombay. 
raed HER AND Co., 307, Corso, Rome; Bocca Freres, Turin. 


USTRIA. 
sHINA. 


ANDIA. 


‘ALY 
Seay KELLY AND WALSH, Limite, Yokohama. 
; Z. P. MarvuyA AND Co., 14, Nihonbashi Tori Sanchome, Tokyo. 





RUSSIA.—C. RICKER, 1h, Nevsky Prospect, St. Petersburg. 
is, AFRICA.- Wa. Dawson & Sons, Limirep, 7, Sea-st. (Box 489), Capetown. 
GorDON AND Gotcn, Long-street, Capetown. 
R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 
J. C. Jura ann Co., Capetown, Port Elizabeth, Johannesburg, 
East London, Grahamstown, King Williamstown, Stellenbosch. 
HanpveEt House, Limirep, Kimberley. 
ApAMS AND Co., Durban and Maritsburg. 
AUSTRALIA. —GoRDON AND Gorcn, Melbourne, Sydney, and Brisbane. 
R. A. THompson anv Co., 180, Pitt-street, Sydney; Melbourne, 
Adelaide, and Br isbane. 
TURNER AND Henperson, Hunt-street, Sydney. 
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PUBLISHER'S NOTICES. 


During the rebuilding of the house, No. 33, 
Norfolk - street, ‘‘THE ENGINEER” will be 
edited and published in Temporary Offices, 
Nos. 2 and 3, Norfolk-street, to which all com- 
munications for the Editor or Publisher should 
be addressed. 





With this week's number is issued, as a Supplement, a Two- page 
Inawing of Locomotive Engine Details, Great Western Railay. 
Krery copy as issued by the Publisher includes a copy of the Supple- 
went, and subseribers are requested to notify the fact should they not 


THE PREMIUM SYSTEM. 

The demand for the pemphlet on “ The Premium System of 
Paying Wages” has heen so great that two editions were rapidly 
erhausted, and we have found it necessary to print a third, This 
s now veady, and since we were obliged some time ago to tell 
wing correspondents that copies could not be obtained, we take this 
opportunity of informing our readers of the appearance of this 
third edition, It ts substantially the same as the two previous 
cssnes, and will, we believe, be found valuable to employers and 
i: UNAgeErs who contemplate adopting this rapidly-extending system 
of paying ? workmen, 
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TO CORRESPONDENTS. 


42 =In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

42 All letters intended for insertion in Tuk ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

4a” ~=We cannot undertake to return drawings or manuscripts ; 
therefore, request correspondents to keep copies. 





we must, 


REPLIES. 


C. (Sheffield).—The latest book on the subject is Neilson’s ‘‘ Steam 
Turbines,” published by Longmans. 

TROUBLED (Gravesend).—There is no legal obligation whatever to give 
testimonials or certificates to men leaving the employ of a firm. 

West Bripcrorp Moror Co.—The No, 745,410 is quite correct ; you are in 
error. A copy of the complete specification can be obtained from the 
United States Patent-office, Washington. 

T. C. (Trowbridge).—The Central London Railway is 6} miles long, and 
the capital issued was £3,643,103. Figures as to what will be the total 
cost of the electrification of the Metropolitan Railway are not yet 
available. 

E. B. (Devonport).—The latest information about the Grand Trunk 
Pacific Railway is given in the present issue. We believe an engineer 
has not, so far, been appointed. Why not write direct to the offices of 
the company, %, New Broad-street. 

A. R. E. (Barnstaple). (1) Only those bridges through which the trains 
pass are called “ tubular.” The Cry Bridge is not “tubular.” It is 
in a way a bowstring bridge. (2) It is not a suspension bridge. (3) 
Clifton Bridge is a suspension bridge. 

L. W. G. (Leeds).—You will find a great deal of information concerning 
the arrangement of steam piping in central electric light stations in 
‘Central Electrical Stations,” by C. H. Wordingham, published by 
Charles Griffin and Co., Limited. The ring system is here alluded to. 

D. B. (Horbury).—We should strongly advise you to call in a competent 
contractor to carry out the work. In case, however, you determine to 
do it yourself, you should begin by levelling the ground. Then spread 
over it a layer of broken bricks or rubble and ram it well down. Ovei 
this put a 6in. layer of concrete made of 1 part Portland cement, 3 of 
clean sharp sand, and 5 of broken stone or brick, with a greatest 
diameter of, say, ljin. Smooth this over and finish off with a lin. 
layer of cement made of 1 part Portland cement to 3 of clean sharp 
sand. This should be made quite smooth and level. When properly 
set the oak blocks can be laid on the top and separated with thin 
removable dividing strips of wood, and melted tar poured over the 
whole, so as to fill in the interstices between the blocks. Fine gravel 
may then he sprinkled over the top. 


INQUIRIES. 
ROBINSON'S STEAM TRAP. 


Sir,--Can any of your readers inform me who are the — - this 
steam trap? . F. 





FISHING-NET MACHINERY. 
Sin,—Can any reader oblige me with the names of a few — of 
mac hinery for the manufacture of fishing nets ? ° a 








MEETINGS NEXT WEEK. 


INSTITUTE OF MARINE ENGINrERS.—Monday, March 14th, at 8 p.m., at 


58, Romford-road, Stratford, E. Paper, ‘‘Coal from Seam to Shipment,” 
by Mr. J. T. Shelton. 
Tae InstirvTion oF MECHANICAL ENGINEERS: GRADUATES’ ASSOCIA- 


Monday, March 14th, at 7.30 p.m. Paper, ‘“‘ Two-cycle Marine 
Petrol Motors,” by Mr. Holbrook Gaskell, jun. 

RoyaL METEOROLOGICAL Society. — Wednesday, March 16th, at 
7.30 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, S.W. Ordinary meeting. Lecture, ‘Water Vapour,” by 
Richard H. Curtis, F.R. Met. Soc. 

Tae InstireTion oF MECHANICAL ENGINEERS.—Friday, March 18th, at 
& p.m., at the Institution House, Storey’s-gate, St. James's Park. Paper, 

Compound Locomotives in France,” by M. Edouard Sauvage, Chief Con- 
sulting Engineer, Western Railway of France. 

Tue Isstirerion or Exvecrricat ENGingers: BirMincHam Locav 
Section.—Wednesday, March 16th, at 7.30 p.m., in the University (Physics 


TION. 


Theatre), Edmund-street. Ordinary general meeting. Paper, ‘* Localisa- 
tion of Faults on Low-tension Networks,” by W. E. Groves. At 2.10 p.m., 
Visit to British Thomson-Houston Co., Ltd., Rugby. 


INstTiruTION OF Civil, ENGINEERS: NEWCASTLE-UPON-TYNE Asso- 
or Stupents.—Thursday, March 17th, at 7.30 p.m., in the 
Chemical Lecture-room of the Durham College of Science. General 
meeting. Paper, “ Notes on the Permanent Way of the Newcastle Cor- 
poration Tramways,” by Mr. H. Middleton, Stud. Inst. C.E. 

Society or Arts.—Monday, March 14th, at 8 p.m. Cantor Lectures: 
“Recent Advances in Electro-Chemistry,” by Bertram Blount, F.1.C. 
Tuesday, March 15th, at 4.30 p.m. Applied Art Section. ‘* Recent 
Developments in Lace-making,” by Alan 8. Cole, C.B. Wednesday, 
March 16th, at 8 p.m. Ordinary meeting. “ Artificial and other Build- 
ing Stores,” by L. P. Ford. 

Tue IsstiruTion oF CIVIL 


THE 
CIATION 


ENGINEERS. — Tuesday, March 15th, at 
Sp.m. Ordinary meeting. Papers, ‘‘The Barrage across the Nile at 
Asuyt,” by George Henry Stephens, C.M.G., M. Inst. C.E. ‘‘The Use of 
Cement Grout at the Delta Barrage in Egypt,” by Sir Robert Hanbury 
Brown, K.C.M.G., Major R.E. (ret.), M. Inst. C.E. Wednesday, March 
16th, at 2.30 p.m. Students’ visit to the Pianoforte Works of Messrs. 
John Broadwood and Sons, Limited, Stour-road, Old Ford, E. 

Roya Instrrution oF GREAT Britarn.—Friday, March 18th, at 9 p.m- 
Discourse on ‘‘The Foundations of a National Drama,” by Henry Arthur 
Jones. Afternoon Lectures next week: Tuesday, March 15th, at 5 p.m. 
Lecture I. on ‘‘ The Doctrine of Heaven and Hell in Acient Egypt, and 
the Books of the Underworld,” by E. A. Wallis Budge, M.A., Litt. D., 
F.S.A. Thursday, March 17th, at5p.m. Lecture I. on ‘‘ Shakespeare as 
Contemporaries knew him,” by Sydney Lee, Litt. D. Saturday, March 
19th, at 3p.m. Lecture V. on ‘The Life and Work of Stokes,” by the 
Right Hon. Lord Rayleigh, O.M., M.A., LL.D., F.R.S., M.R.1. Professor 
of Natural Philosophy, R.I. 
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TOOL STEEL. 

Tue Coventry Engineering Society is to be con- 
gratulated on the lecture which Mr. J. Gledhill 
delivered before it on Friday evening. At the 
present time it is impossible to discuss tool steel 
too fully. England, by one of those fine efforts 
which she is always capable of making when she 
feels moved to do so, has run away from her com- 
petitors in the manufacture of such steels, and it is 
very desirable that no effort should be spared to 
proclaim the fact,and so to counteract the argu- 
ments of those who, either from direct interest, or 
simply from that extraordinary motive which 
impels some people to decry their own country 
and their own times, would have us believe the 
contrary. No one is better fitted to discuss the 
subject than Mr. Gledhill. His position as the 


head of the steel department of an old and honour- 
able firm, which has thrown itself with all the 
energy of youth into the new industry, gives him 
at once the position and the knowledge that lend 
authority. His lecture was therefore listened to 
carefully, and the abstract of it which we print on 
on another page will, we think, be read with 
interest. 

If there is any point more than another that has 
been inimical to the success of the new tool steels 
it is the uncertainty of success. It is well known 
that even now chance will occasionally produce a 
steel that is vastly superior to others intended to 
be made under precisely the same conditions. It 
is recognised that some slight departure from the 
correct admixture of constituents, or some error in 
the judgment or measurement of temperature at 
critical stages, has led to the difference. Such 
abnormal specimens may be admirable as travellers’ 
samples, but obviously it must be the object of the 
manufacturer to prevent their occurrence. He must 
aim at the production of a perfectly normal and 
certain material, free from “freaks” superior, and 
“freaks” inferior. He must be able to produce bar 
after bar of steel which, under similar conditions, 
will give identical results. The difficulty of attaining 
such an end can be scarcely appreciated by anyone 
who has not devoted close attention to the apparent 
mysteries which steel presents, and Mr. Gledhill did 
well in his lecture to insist on the necessity for the 
exact proportioning of the ingredients and the exact 
measurement of temperatures. On the latter point, 
a firm that has years of experience in the manu- 
facture of armour plates is well provided. When it 
is remembered that at a temperature of many 
hundred degrees, the success of a plate worth 
several thousands of pounds is jeopardised by 
variations of no more than twenty degrees above or 
below a certain critical temperature, it will be fully 
appreciated that the knowledge of the importance 
of heat treatment has been impressed by stern and 
exacting experience. Tool steel demands little, if 
any, less exactness, and the heat of the furnaces in 
which it is treated—or, rather, its own heat in the 
furnace, for the two are not the same—must be 
measured by carefully graduated pyrometers. We 
think there is no point which impressed us more 
forcibly in the lecture, or even more in a study of 
the process in operation, than this great care in the 
proportioning of the constituents of the alloy and 
the delicate measurements of the temperatures 
employed. It is this care, combined with a close 
expert examination of the steel after each stage of 
its manufacture, that has led to the certainty with 
which it is produced. 

We turn for one moment from the production of 
steel to its use. There is certainly a very wide 
spread opinion, substantiated in the past by 
experience, that high-speed steel cannot be used for 
finishing. It has been, and probably is still, held by 
many, that whilst the new tool steels are excellent 
for roughing down, they will not preserve a suffi- 
ciently keen edge to leave a polished surface on the 
work. This, after a study of the samples which Mr. 
Gledhill used to illustrate his lecture, must never be 
said again. Particulars of the work will be found on 
another page, but they cannot give a correct idea of 
the high finish that is ‘on the work. When this is 
thought of in conjunction with the high speed at which 
the specimens were produced, we have a result 
which is certainly not surpassed in importance 


by the records of enormous cuts and _ light- 
ning drillings which the paper contains. For 


now that it is shown that a good surface may be left 
even when working at a very high speed, the 


economical value of high-speed turning is raised 
enormously. The objection that has hitherto de- 


tracted somewhat from its high economy is that two 
operations are needed—one to rough, one to finish. 
These specimens show that it is now possible to 
produce at one cut a surface equal to anything that 
can be desired for ordinary purposes. For example, 
it has been frequently said that a piston-rod cannot 
be economically turned with high-speed steel. After 
a careful examination of the specimens under dis- 
cussion, we have no hesitation in saying that piston- 
rods may certainly be easily and quickly produced 
by the use of the particular steel that was used in 
turning these samples. 

In conclusion let us direct attention to the fol- 
lowing passage in Mr. Gledhill’s lecture :—‘t Speak- 
ing for high-speed steel we must feel that we are 
only in the early stages of its manufacture and use, 
and that nothing approaching finality has been 
arrived at. When the steel maker looks at the 
innumerable alloys, of whose behaviour and propor- 
tions when mixed with steel so much has yet to be 
learned, and also to the infinite number of 
combinations and percentages of those alloys 
with steel, and the corresponding varied results 





obtained, it is easily seen what a large field 
of research there is yet to traverse.’ Such 





204 


TH-EE ENGINEER 


Marcn 11, 1904 











an observation as this coming from an expert steel 
maker should leave us in little doubt that the future 
has still further surprises in store for us. The 
science of steel is advancing at a rapid pace; 
what is new to-day may be old to-morrow. The 
machine tool maker must, therefore, bestir himself 
to keep pace with the rapid advance. Complacency 
with what he has done will not do. He must 
obviously be always on the watch, always en- 
deavouring to make the machine better than the 
tool, for it is plain that the steel makers of this 
country are not abating their endeavours to improve 
their already remarkable products, and it will need 
all the knowledge the machine tool builder can 
bring to bear to keep abreast of the advances. 


LOCOMOTIVE SIDE RODS. 


THE breakage of the coupling-rods of locomotive 
engines was at one time rather a common occurrence. 
The rods were always made of scrap iron, with one, 
or sometimes two welded joints in them, and these 
joints had a bad habit of giving way. Fortunately, 
as only goods engines were coupled, and the speeds 
were slow, not much mischief was done. To Mr. 
W. Adams when locomotive superintendent of the 
North London Railway, is we believe due the 
credit of introducing Bessemer steel rods forged in 
one piece. These rods give very little trouble. 
With the advent of coupled passenger locomotives 
much consideration was paid to side rods, and no 
pains have been spared to get all the safety that 
scientific design and the best possible material can 
give. The result has been very satisfactory, and 
the failure of side rods while a train was running 
became a very rare event. 

Recently several rods have broken—in one in- 
stance with very serious results, the cab being 
wrecked, and the driver and fireman injured. On 
the Great Western Railway a rod broke a few weeks 
ago, but as the train was moving slowly no one was 
hurt. If the fracture had been delayed, the train 
would have been running at a high speed down hill. 
We do not like to think of the possible conse- 
quences. Again, on Monday morning, when the 
Irish Mail Scotch express, drawn by two engines, 
was running at 60 miles an hour, the side rods 
of the train engine parted not far south of 
Dumfries. The cab was destroyed, and the driver 
and fireman had a very narrow escape. There 
is something a little alarming in this unusual 
repetition of casualties; and it is not possible to 
escape being curious as totheircause. Why should 
a small epidemic suddenly start into existence among 
side rods? Is there anything abnormal to account 
for it? Itis well known that failures in locomotives 
always appear in groups. At one time it is fire-boxes 
that crack, or side stays that break; at another, 
crank axles. In the old days months would elapse 
without a broken tire, and then they broke all over 
the country. For the moment we appear to have 
side rod failures as the prominent breakdown. Can 
the cause be ascertained and eliminated? It seems 
to be clear that the breakage of side rods must always 
be due to the transverse stresses set up by centri- 
fugal foree. In Tur EnGrNeer for January and 
February, 1903, will be found a full mathematical dis- 
cussion of the stresses involved. Breakage almost 
invariably takes place when the train is running 
at a high speed and the centrifugal effort is 
most violent. Just at that time the longitudinal 
stresses must be very small, because the average 
pressure on the pistons is not great, and is 
readily taken up by the adhesion of a single 
pair of driving wheels. It is well known that with 
express passenger engines the side rods are simply 
a superfluous nuisance at high speeds. The rods, 
therefore, are not pulled apart, nor are they buckled 
up. The exception to this is supplied by engines 
moving at slow speeds and beginning to slip. The 
injudicious use of sand may then bring quite ab- 
normal longitudinal stresses on side rods. This is 
exceptional, however, as we have just said. If only 
the rods would not break at high speeds, their 
failure at low speeds could be tolerated. Reasoning 
of this kind, however, does not help us much or 
suggest a means in the future of preventing 
catastrophes. Why should side rods begin to break 
now, after years have passed without a failure ? 

It may be urged in reply that, after all, the 
failures are, when compared with the number of 
rods in use daily, quite a ridiculously small per- 
centage. This does not, however, modify the fact 
that the percentage was yet smaller, very much 
smaller indeed, for some years. The facts, we think, 
point not to defects in design or new conditions of 
running, but to deterioration in the metal of which 
the rods are made. If a new rod properly designed 
and forged breaks, it seems to be clear that the 
steel is in fault, and we have to ascertain in what 
way. We know that locomotive engineers are most 
particular in specifying for side rods, piston-rods, 





and connecting-rods, because failure may be followed 
by the most disastrous consequences. It seems 
probable, therefore, that a defect in material leading 
up to breakage is far more likely to be acquired 
than congenital. The rods, it must be remembered, 
come tolerably near to the operation of Wolher’s 
law. Vertical bending is continuously going on 
although through only a small range. As has 
been well said by an eminent authority, “ Every 
variation in stress leaves its mark on the 
quality of the piece. The actual quality at any 
time is a function of all the states of stress in which 
the piece has previously been placed.’ It is a fact 
often overlooked that there is no such thing as 
rigidity, save under stress. A rod which is not to be 
bent at all transversely by a given effort must already 
be subjected to a greater effort. The fact is that a 
coupling-rod is continuously bending up and down 
through a very small range, and consequently, for 
reasons fairly well understood, the steel becomes 
fatigued, and at last may break. 

The remedy is, luckily, quite simple. It has been 
very clearly and precisely advocated by Mr. Stead. 
Let the rod be raised to a good bright red heat, and 
then permitted to cool, The whole operation will 
occupy only a short time, The rods will be 
restored to their original strength. We are unable 
to say what was the age of the side rods which have 
recently broken. It is, perhaps, quite safe to 
assume that they have made many millions of 
revolutions, and twice as many deflections have taken 
place. An engine with 7ft. drivers will make 
about 50,000 revolutions in running from Euston to 
Liverpool. It will make nearly four millions in a 
year. No stronger argument need be adduced in 
favour of annealing side rods carefully and periodic- 
ally at intervals not too long. Annealing is 
practised now; it is probable, however, that it is 
not as common or as frequent as is advisable. 


ENGINEERING AS A PROFESSION. 

WE publish this week a letter concerning the posi- 
tion and prospects of young engineers, abounding in 
strong statements and criticisms. We do not think 
that it covers the whole ground. We are, indeed, cer- 
tain that there are exceptions to the policy which 
our correspondent condemns. We have, however, 
to admit that there is a great deal of truth—-far too 
much truth, indeed—in that which he tells us. 
Apart, however, from the more minute questions 
raised comes the whole aspect of engineering 
regarded as a profession. We have pointed out to 
weariness that the great body of young men who 
learn engineering, and adopt it as a profession, do 
so for the same reasons that other young men 
become physicians, or surgeons, or clergymen, or 
lawyers, or. soldiers, or sailors. They become engi- 
neers in order that they may earn an income by a 
pursuit more or less congenial. For some reason 
that we have failed to grasp, it appears that the 
young man must be trained as an engineer on 
different principles from those governing the training 
for any other profession, and it is this circumstance 
which really lies at the root of all the discussion and 
variety of opinions which are heard about technical 
education. The engineer, in the wide sense of the 
term, is a man who makes something—it may be 
an engine, or a bridge; a dock, or a railway. Con- 
struction is the business of his life. A little thought 
will suffice to show us that there are two distinct 
cognate professions in existence. There is, first, the 
professor, or teacher, who never by any chance 
makes anything, and who has not commercial ability 
as a necessary qualification for teaching; and we 
have next the engineer who makes things, and to 
whom commercial ability is essential. It must be 
carefully kept in mind that there are hundreds of 
men whose whole business is to teach the art of 
construction, and yet they make nothing and never 
have made anything. They constitute, as we have 
said, a learned profession. They are many of them 
highly educated. They can teach well. Their know- 
ledge is, within its limits, perfectly sound. The 
existence of this profession must be recognised. It 
does not abound in émoluments, but there is an in- 
come to be had within its circle ; and reputations to 
be won. It isa profession which may be safely recom- 
mended to the rising generation. It is not over- 
stocked, and the demand for workers is increasing 
rather than diminishing. 

Between this profession and that of engineering 
there is a great gulf fixed. The engineer has to 
make things, and he has to make them with certain 
appliances in the shape of men, and necessaries in 
the shape of money, with which his teachers 
have nothing whatever to do. The contrast between 
engineering as a profession and teaching as a pro- 
fession is surprisingly great. The limits of the 
latter business can be easily defined. The limits of 
the former cannot be defined, because there are 
none. What a professor of engineering can teach 








may be surmised with some accuracy. No one can 
tell what an engineer may be called upon to make 
or to do. If we keep these facts steadily in mind, it 
will be understood why it is that the professional! or 
college education of engineers becomes ultimately 
so unpopular with the pupil. He finds that he hag 
spent much time in learning a great deal that is of 
no use to him. This he might tolerate; but he algo 
finds that he has not been taught that which would 
be of use to him, and this fact is intolerable. 

The plain truth is that the inner life, the mode of 
thought, the uims and ends and objects of the two 
professions, are wholly different. The teaching pro- 
fession has for its object the instruction of youns 
men in certain physical facts, and the application of 
these facts, with the principles they connote, to the 
daily work of construction. The teaching is very 
good of its kind, and the whole business is self. 
centred and complete. Most men who take up 
teaching as a profession can tell exactly what cach 
lesson will cost. They know what the value of 
each student turned out has been. They chop out 
engineers or electricians from the rough block, and 
they know precisely what the chopping costs, 
They work with a complete knowledge of the 
commercial facts of teaching as a profession. But 
nothing of this kind can be said of the engineer 
when he leaves the college or the technical school, 
He isin a totally different position from the members 
of the teaching profession, inasmuch as they have 
never taught him anything whatever about engineer- 
ing as a means of making a living. That is his 
affair, or the affair of his father; or of his 
mother who is a widow. There are two totally 
different sides to engineering as a profession, and the 
technical educator can only take one. This is the 
reason why we find so many men eminently success- 
ful as engineers who have never received anything 
like a thorough scientific training, while, on the other 


| hand, multitudes of highly educated men cannot earn 


more than a pittance. 

The advocates of technical education as a remedy 
for commercial depression appear to think that 
everyone, without exception, should be taught science. 
They never stop to ask what opportunities the 
student will have subsequently for using his know- 
ledge as means of earning his bread. At this 
moment there are hundreds of  college-trained 
engineers and electricians who are wholly unable to 
get employment ; and their numbers are being added 
todaily. It wouldseem that the time has arrived when 
extreme caution is demanded on the part of parents 
and young men before they adopt a profession in 
which there are so few prizes and so many blanks. 
We hear a classical education denounced. Is it 
really more useless than a_ so-called scientific 
education? If only the truth could be known—if 
only the stories of the lives of the multitudes of 
young men who have enjoyed a technical education 
could be told—we fancy that even the warmest 
advocates of it would pause before they recommended 
it without discrimination to everyone. 

If engineering is to be a really valuable profession 
some regard must be had to its commercial side. 
For many years this was not necessary, but in 
the present day competition must be considered. 
The designer can no longer exist with a royal dis- 
regard of the cost of that which he makes. Economy 
in construction is just as essential as excellence in 
design, material, and workmanship; and we can 
assure our readers that there is an enormous opening 
for the display of genius and constructive ability of 
the highest order in the preparation of designs which 
will give the maximum result with the minimum ex- 
penditure of money. The argument used by our 
correspondent to the effect that pupils are never 
told the cost of anything, is sound, no doubt. But 
we may point out that no one who passes through 
the shops and the drawing-office can fail, unless 
he elects to remain in ignorance, to pick up a 
great deal of information as to prices and outlay. 
lf, for example, he is in the pattern shop he can 
ascertain how many hours he himself, or some of his 
co-workers, are engaged on any particular job. If he 
is in the turnery he can learn much in the same 
way. When he is employed in erecting he can see 
for himself how many men are employed, and how 
long, in putting together any given machine. As a 
rule young men go through the shops without taking 
note of anything; and then they complain that they 
have not been taught prices or costs. We venture 
to think that it willnot be time to urge this argument 
until they have used their opportunities as far as 
possible. 
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THE IRON AND COAL OUTLOOK, 


ALTHOUGH the condition of the iron and coal trades since 
the year opened has not been reassuring, yet as we enter 
on the closing month of the first quarter indications oi 
improvement here and there are not wanting. One 
important element in the situation is that the weges 
question does not seem likely to give much trouble for 
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some time to come in either of these industries. The 
anticipations we recently expressed regarding the re- 
establishment of the € oal Trade Conciliation Board have 
since been fulfilled. The amicable understanding which 
has been arrived at, with the consent of both sides, 
<ecures in the federated area for a further period of 
three years, the existence of a tribunal capable of dealing 
with wages difficulties on the principle of an appeal to 
reason and negotiation. The coalowners have acted in a 
liberal way, for they have consented to raise the minimuin 
wage from 80 per cent. above the 1888 standard to 35 per 
cent. We are glad to see that both sides have agreed 
to certain modifications in the rules, which have the effect 

of introducing more elasticity into the Board's powers, a | 
feature which we recently, it will beremembered, strongly | 
commended, and which cannot fail to be to the advantage 
of the coal trade as a whole. Weare glad also to see that 
in future, alterations in the selling price are not to form 
the sole basis for the decisions of the Board in regard to 
wages, but that either side is to be entitled to bring for- | 
ward any reason why, notwithstanding an alteration in | 
the selling price, there should be no change made in the 

state of wages. This is as it should be; for whilst selling | 
prices must of necessity remain one of the chief elements 
in wages adjustments, yet it is only fair that the situation | 
should be looked at all round, and that, for instance such | 
accessory conditions as the state of the home and foreign | 
demand, actual or prospective, the average existing cost 
of mining equipment, the ever important matter of 
mineral freights on land and sea, and other points, 
should not be excluded from consideration when wage 
adjustments from time to time have to be made. This 
principle will assist in inspiring the give-and-take principle 
so eminently desirable in Conciliation Board practice. The 
new rules, it will be remembered, affect 300,000 men, and 
the area concerned, it may be added, covers Lancashire, 
Cheshire, West Yorkshire, Nottinghamshire, Derbyshire, 
Leicestershire, Warwickshire, Shropshire, Staffordshire, 
and North Wales. There remains still to be agreed upon 
a selling price as proportionate to a certain rate of wages. 
But we have no doubt that both sides having agreed upon 
main principles, will be able to go, pari passu, a stage 
further, and decide amicably upon this additional detail. 
Certain other proposals to be submitted by the secretaries, 
with reference mainly, it is understood, to details of pro- 
cedure, remain likewise to be considered. The effect of 
the Board's re-constitution upon the British coal markets, 
will be to renew the feeling of stability and confidence, 
which of late has been somewhat impaired by rumours of 
disagreements, and the re-assertion of which sentiment 
should be a benefit both to the coal and iron trades. With 
regard to the latter, we are glad to see that the Midland 
Iron and Steel Wages Board—whose annual report has 
previously been referred to—has since been re-established 
for another twelve months, and as its ramifications extend 
beyond the Midland Counties to portions of South Wales, 
North Wales, Cheshire, Lancashire, and Yorkshire, this 
circumstance is good for the iron trade over a wide area, 
It is gratifying indeed to find the chairman of that 
organisation, Sir Benjamin Hingley, saying that he 
thought that improved trade before the year closed, might 
contidently be looked forward to. That Board has done 
good work fora period of thirty years, and Mr. Ebenezer 
Parkes was doubtless correct when cn the same 
occasion he said that if only other trades and associations 
would follow the example of that body in the matter of 
conciliation and wages settlements, it would be for the | 
benefit of tie country as a whole. Further cheering 
“signs of the times,” in our opinion, include the large | 
amount of work ahead in the shipbuilding and engineer- 
ing trades in connection with the Navy Estimates; and | 
the unusually large number of electric, gas and water 
municipal schemes begun, or in prospect—both of which 
sets of conditions bode well for the coal and iron and steel 
trades, particularly the last named. We are inclined, 
therefore, to think that the present quietude will not be 
of very long duration. 





THE STEEL TRADE OF THE UNITED STATES. 
Unrest prevails in the labour market of the United | 
States. It is announced that 200,000 miners in the | 
Pennsylvania district are preparing to come out on strike. 
The steel trade has for a considerable period been in a very | 
unstable condition. Trusts are turning out to be not | 
quite what they represented themselves to be. In| 
England several firms have undertaken to get behind the | 
tarifis and make money by putting up works im the United | 
States. If it is really true that Americans can invest | 
capital to advantage in their own country, why should not 
British capital also find remunerative employment ? | 
William Jessop and Co., Limited, steel makers, of Sheffield, | 
have tried the plan. At the annual meeting of the share- 
holders, held in Sheftield, on Monday, a statement of the 
result was given by the chairman. It by no means 
supported the optimistic views held by many persons. 
‘The excellent feature in the statement is that it is true. 
It gives facts, hard commercial facts, which are not 
tinged or coloured in any way by the proclivities of the 
speaker. The new works have been erected in Washing- 
toncounty, Tennsylvania ; they are situated in the 
centre of the natural gas and oil district, and the boilers, 


| of different diameter. 
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ard demonstrates once more the necessity for taking the 
stories told us of American skill, energy, and prosperity 
with caution. 


LARGE SLOTTING 

THE large slotting machine which is illustrated above has 
been recently completed by James Spencer and Co., of Hollin- 
wood, near Manchester. Itis intended for machining large 
cranks, connecting-rods, and heavy forgings generally. It 
has a maximum stroke o! 14ft., stands 17ft. high, and weighs 
about 23 tons. Between the two uprights of box section the 
vertical slide is bolted. It carries the saddle, which is pro- 
vided with two tool-boxes and is balanced, the balance weights 
being properly guided. Motion is given to the saddle by a 
square-threaded steel screw, working in a nut fastened to the 
back of the saddle. The screw is driven by shafts and bevel 
gear, and receives motion from a set of fast and loose pulleys 
At one end it is fitted with thrust 
collars carried in adjustable gun-metal bearings. The belt- 
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sheet mill furnaces, &c., are fired by gas and oil, thus 
obviating the necessity for heavy expenditure on coal and 
coke. But wages are more than double, and in some 
cases three and four times the Sheffield rates for the same 
class of steel-making; the labour was found to be of no 
better quality, and the men had practically to be taught 
their trade, although they came representing that they 
were thoreughly competent. The district being prohibi- 
tionist, the furnacemen are unable to buy a glass of 
beer or spirits, with the result that they import strong 
drink wholesale. The firm state that they find themselves 
unable to imitate the reckless trading of some of their 
American competitors in the steel trade, who, in their 
desperation for business, are taking any price. An 
experience such as this teaches lessons of very great value, 


shifting gear is shown in the illustration; reversal can, of 
course, be effected at any part of the stroke. 

The lower parts of the uprights are planed, tongued, and 
securely bolted to a heavy bed made in double box form, pro- 
vided with a slide having square guide strips on its top 
| surface. The movable slides are adjustable by hand, or may 
be self-acting. They have square-threaded screws. The 
self-acting feed motions are worked from a grooved disc at 
the side of the machine, provided with suitable stops for 
| regulating the stroke, and slotted lever for varying the 
| feed on the ratchets for the different self-acting motions. 

A circular table, provided, like the square table, with 
trough to catch the lubricant used, may be fitted when 
desired. It is provided with circular self-acting motion. 

The distance between the uprights is 4ft., and the machine 
is 2ft. Gin. high from the top of rectangular table to bottom 
of vertical slide, 
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THE FIRST-CLASS ARMOURED CRUISER 
ARGYLE. 
On Thursday of last week the first-class armoured cruiser 


Argyle was launched from the yard of Messrs. Scott and Co., 
of Greenock. She is one of the six cruisers of the County 


class. The keel of the Argyle was laid in September, 1902. 
Her principal dimensions are—length, 450ft.; breadth, 
68ft. 6in.; depth moulded, 38ft. Gin.; mean draught, 


24ft. 9in. ; displacement, 10,700 tons. Her indicated horse- 
power is to be 22,C00, and her speed 22} knots. She has an 
armoured side of 6in. specially hardened steel between the 
main and lower decks, about 13ft. wide and extending for 
250ft. fore and aft. Forward of the Gin. belt a 4%in. belt 
extends to near the bow, where it is tapered to 2in. and runs 
into the ram. A citadel armoured bulkhead 44in. thick runs 
across the vessel to the after end of the 6in. belt, enclosing all 
the vital parts. Abaft this there is a protective deck 2in. thick. 
The hull is divided into over 200 water-tight compartments. 
She will carry 74in. quick-firing gunsin barbettes on each side. 
There will be four of these. She will also carry six 6in. quick- 
firers in casemates, two 12-pounder quick-firers, twenty-three 
3-pounder quick-firers, two maxims, and two 18in. submerged 
torpedo tubes. Her propelling machinery will consist of two 
sets of four-cylinder triple-expansion engines in separate water- 
tight compartments. She will have six single-ended cylindrical 
boilers, and sixteen Babcock and Wilcox boilers, the steam 
pressure being 220 lb. on the square inch. 










THE AssOcIATION OF MANAGERS OF AGE Disposal WORKS. 
—A meeting of the Association of Managers of Sewage Disposal 
Works will be held on Saturday, March 12th, at 2.30 p.m., in the 
library of the Sanitary Institute, Margaret-street, London, W., 
when Mr. W. D. Scott-Moncrieff will deliver his presidential 
address, entitled ‘‘The Year's Progress in the Solution of the 
Sewage Problem.’ 
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HIGH-SPEED TOOL STEEL—ITS MANUFAC- 
TURE AND USE. 

A VALUABLE paper upon “High-speed Tool Steel, its 
Manufacture and Use,” was read by Mr. J. M. Gledhill, 
of Messrs. Sir W. G. Arnastrong, Whitworth and Co., 
Limited, to the members of the Coventry Engineering 
Society on Friday evening, the 4th inst. The lecture 
theatre of the Municipal Technical Institute was crowded, 
and the paper was followed with great interest and 
frequent marks of appreciation. The subject was 
illustrated on the screen, and by means of an excellent 
collection of specimens and diagrams. 

Mr, Alfred Herbert, who presided, said the subject 
could not fail to be of interest to everyone engaged in 
using steel. He regarded the introduction of this high- 
speed tool steel as one of the most important in 
mechanical engineering within memory. 

THE paper opens with brief descriptions of —(1) The Open-hearth, 
or Siemens-Martin, (2) the Bessemer, and (3) the Basic Open- 
hearth systems of producing steel, and then goes on to describe the 
method of manufacturing modern crucible steel. 

It has been proved from long and extensive experience that the 
tinest qualities of crucible steel can only be made by using the best 
brands of Swedish or Dannemora ores, and which, on account <f 


their freedom from impurities—that is, their low percentages of , 


phosphorus and sulphur—render them the most suitable for pro- 
ducing tool steels that will best retain their cutting edges. High 
percentages of phosphorus in tool steel—anything above -03 per 
cent. phosphorus would be considered detrimental—is as opposed 
to good steel as fire is to water. Of course, these Swedish irons are 
expensive—£15 to £22 per ton—and the process of converting them 
into steel is slow and costly, as only comparatively small quantities 
of steel can be produced compared with the amount of fuel and 
labour expended. It therefore follows that the best brands of 
crucible steel must always command a high price, for it is impossible 
to produce them from inferior materials, although some manu- 
facturers will state otherwise, and claim, and often do, make the 
guileless purchaser believe, that they can put into the crucible the 
most inferior materials and eventually obtain therefrom the most 
angelic results. Time, however, and bitter experience, prove 
otherwise. You cannot produce good steel from bad materials, 
nor can you make bad steel into good steel, but conversely you can 
very easily make good steel into bad if you do not work and treat 
it properly ; and, to sum up on these points, if a good article is to 


haps desirable to define briefly some of the substances used in its 
manufacture, as well as certain technical terms. 

Blister steel is bar iron that has been heated for a long period at 
a high heat in a converting furnace in contact with carbon; the 
carbon gradually percolating into the bar, and the bar of iron thus 


becoming carburised. The surfaces of the bars, which were pre- | 


viously smooth, have become rough and dotted with blisters, and 
the fractured converted bar is quite different from the bar iron, as 
it has been converted to a more or less depth into steel. As the 
change goes on from the outside inwards, the conversion may go to 
a more or less depth in the bar or even right through it, so that 
we may obtain cemented bars of different grades steeled on their 
surface to varying depths with an iron centre or bars steeled 
throughout. 

The grades of comented steels usually made are : 

No. 1 containing 0-5 per cent. of carbon. 

ie aes 0-625 a s 

eee 0-75 ce si 
25 

The process of making shear steel is as follows : 

Five short lengths of blister bar are heated in a hollow coke fire, 
and which, by use of a soft blast, admits of being regulated to a weld- 
ing heat. During this time the surface of the bars is covered with 
clay beaten fine and applied during the heating to exclude the air 
and prevent oxidation. The bars are then carefully hammered 
and welded together. This is known as ‘single shear” steel. 
To make ‘‘single shear” steel into what is known as ‘double 
shear” steel, the bar made of ‘“‘single shear” steel as above 
described, is broken in the middle, the two pieces laid together, 
welded a second time, and again drawn to the required shape. By 
this double operation the steel becomes more homogeneous and of 
a finer texture. 

One of the first considerations in the melting of crucible steel is 
the necessity of ensuring the crucibles used to be of the perfect 
quality requisite to withstand the very high temperatures required 
to melt the iron and various alloys, and especially is this the case 
in the melting of the ingredients of high-speed steels, which 
require extremely high temperatures to thoroughly assimilate and 
mix themselves into a homogeneous whole. This difficulty is only 
overcome by taking great care in their manufacture, and by 
utilising only the finest «qualities obtainable of the various 
materials. The lecturer then illustrated by a number of slides 
the manufacture of crucibles at Openshaw. 

Proceeding now to the manufacture ef crucible cast stee!, it is 
necessary first to carefully select the blister, or cemented bar, 
according to the temper of steel required, and this having been 
done, the baris broken up into small pieces, suitable for charging 


| furnace holding thirty-six crucibles, The furnace is divided int 
sieditiinlene, anh ontcdbiteice, Wanbiaie pots. Each of the pot, 
holds on an average 56 lb. to 601b., so that in one round of melti . 
about 1800 1b. of ingots are produced from such a furnace, The 
ingots are carefully looked over in the melting department to fd 
that they are quite sound and free from outward defects, Th 
old rule-of-thumb method of judging the different tempers purely 
by fracture has been replaced by the more scientific way a 
chemical analysis. The whole of the ingots are tested by metat. 
lurgical chemists to prove absolutely that the analysis is correct 
and suitable for the purpose required, then marked in thei; 
| respective brands and stacked in the ingot warehouse, Procee,. 
ing, the lecturer said we now pass to another department, known 
as the tilting-shop, for h ing and finishing. The ingots 
require to be re-heated in accordance with their different com. 
positions and then cogged or hammered. The ingots are trans. 
ferred to a heavy forging hammer and are cogged out to suitable 
sizes, shapes, and lengths, They are then stacked and allowed to 
cool, after which a further examination is made, so that any defects 
that may exist can be detected before passing on to the smaller 
hammers for tilting and finishing. The very heavy sectional bars 
for large milling cutters, shear blades, &c., are, however, finished 
under the large hammers, At every stage ingots are also very 
carefully examined for any defects before passing to the smail 
finishing hammers, so as to ensure perfect regularity in the 
finished bar. ; 

We now pass to the annealing process, a very important branch 
of the business, especially to the users of tool steel. he very 
special brands of tool steel must not only be of the highest 
quality, but must be in such a state that they can be readily 
machined at the lowest possible cost to the many designs 
required for milling tools, boring tools, reamers, taps, dies 
&c., and tools for delicate and very fine work, Another point of 
importance is the necessity of eliminating internal strains or brittle. 
ness which are set up in hammering, rolling, and finishing. The 
annealing brings the steel to a uniform and regular condition, so 
that when the steel is heated for hardening equal expansion js 
obtained, also equal contraction when cooled in the air blast, or 
dipped in water or other quenching fluids used for hardening, 
Further, the tenacity and life of the steel is considerably increased 
by the annealing process. This quality of tenacity is especially 
requisite in tools that encounter sudden shocks in the course of 
their work, such as slotting tools, or turning tools on work where 
the cut is intermittent, and where corners require turning off. 

The cracking of milling cutters and other specially-formed tools 
is a very expensive matter, owing to the great amount of labour 
and machine work that is done upon them. To minimise this 
cracking tendency in complicated tools, it is not only neces<ary to 
anneal the bar of steel in the hammered state from which the 
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EXAMPLES OF HIGH-SPEED TURNING ON A HERBERT LATHE 


be produced in crucible steel, just as in everything else, good 
materials must be used and a fair price paid for the article. 

There is no royal road, so to speak, to the production of high- 
class tool steel, the first essential being the use of the highest 
qualities of raw material as a general basis, and together with this, 
the care and skill in its melting and manufacture throughout, and 
still further where exceptional results are desired, the exercise of 
scientific research as to the proper compositions for the various 
tempers of tool steel suited to the specific purposes for which they 
are required. 

There are several grades or tempers of ordinary crucible steel, 
each being suited to its own particular class of work. It is usual 
to speak of these ordinary tempers or grades by numbers, as, for 
example :— 

No. 1 temper, containing about 1-30 per cent. carbon, is suit- 
able for small turning and planing tools, drills, and small cutters ; 
also for tools requiring the sharpest edges, -.y., razors and surgical 
instruments. Great care must be taken not to overheat this 
quality. 

No, 2 temper, containing about 1-15 per cent. carbon, is suit- 
able for turning, planing, and slotting tools, drills, cutters, 
reamers, and engraving tools, 

No, 3 temper, containing about 0-90 per cent. carbon, is suit- 
able for large circular cutters, reamers, taps, and screwing dies, 
heavy turning tools, large drills, and taps, 

No. 4 temper, containing about 0-80 per cent. carbon, is suit- 
able for cold chisels, hot setts, small shear blades, and large taps. 

No, 5 temper, containing about 0-75 per cent. carbon, is suit- 
able for screwing dies, cold setts, hammers, swages, minting dies, 
miners’ drills, smiths’ tools, punches, and shear blades. 

No, 6 temper, containing about 0-65 per cent. carbon, is suit- 
able for snaps, dies, cup drifts, hammers, and stamping dies. 

Vita brand is a very superior water-hardening steel, specially 
adapted for finishing brass and steel at increased speeds in turret 
and capstan lathe work; also for turning chilled rolls and very 
hard materials. 

Dura brand is a special water-hardening steel suitable for ordinary 
drills, twist drills, small mining tools, brass finishing tools, reamer 
blades, and wood-working tools. 

It is very important to the producer that users of tool steel should 
state the purpose for which they require it, for it is obvious from 
the aboye grades that using, say, a No. 5 temper where a No. 1 is 
required, must be unsatisfactory alike to both parties, and often, 
in consequence, the steel is alleged to be bad and not unnaturally, 
condemned ; whereas, the fact is really that it has been applied to 
a purpose it was not made for. ° 

It is satisfactory to note, however, in this respect that users of 
steel look to this point much more than formerly, for technical 
education and more practical knowledge and acquaintance generally 


with the manufacture and treatment of steel has enabled them to | 
| which the expert can tell whether the melting has been good or 


discriminate better between the various tempers, and to select 
them in accordance with their specified requirements. 
Before describing the production of crucible cast steel, it is per- 


into the crucibles, and about 561b. of broken bar are generally 
cherged into each, together with the alloys and other necessary 
substances for the particular temper of steel it is desired to 
make. 

Before the crucible is put into the melting furnace it has a pre- 
paratory annealing ina separate furnace, which is placed close to 
the melting furnace, so that.the crucible is transferred from the 
former to the latter in a heated condition, this being done to pre- 
vent the too sudden heating of the crucible; for were it 


transferred directly into the melting furnace it would be liable | 


to fracture. The necessary charges being weighed out, are 
now ready for putting into the crucibles, and are charged therein 
through a long funnel or bell-mouth tube. The melting holes are 


either heated by coke or by means of gas ina regenerative furnace, | 
each division of such a gas furnace holding six or more crucibles, | 
The process of melting occupies anything from three to four and | 


a-half hours, according to the brand of steel being worked—the 
higher grade brands, such as high-speed steels, taking a longer 
time to melt and thoroughly mix the various alloys they contain. 


The skill of the chemists and leading melters is now brought to | 


bear on the important operation of melting, and the degree of heat 
of the furnace is regulated by them, the contents of the crucibles 
being inspected from time to time, so as to decide the exact time 
when they are thoroughly mixed together. Jtisonly by long and actual 
experience in melting that the correct condition can beascertained as 
to when the steel is properly melted, and is exactly ready for pulling 
out and casting into ingot form. Before withdrawing the crucible 
containing the molten steel from the holes, which is done by a man 
called a ‘* pulier-out,” he takes the precaution to envelop his legs 
with wrappers saturated with water, so as to prevent his apparel 
taking fire ; but, should he do so, there is every convenience at 
hand, as a tank is provided close to the pot-holes, into which he can 
plunge and ‘‘ extinguish himself.” 

Referring to some specimens of the materials used in the manu- 
facture of high-speed steels, the lecturer gave the following par- 
ticulars as to costs : 

Vanadium costs 
Molybdenum ,, 
Tungsten 9 
Nickel a 


40s. Od. per lb., or £4480 per ton. 
Oa, On. 3 or 672 os 
ye | ae or 280 oe 
ls. 6d. ee or 168 


” 


so that it will be seen where large percentages of such alloys are | 


used that high-class crucible tool steel is naturally a costly pro- 
duction. 

The manufacture of high-speed steel bars was illustrated by 
slides. One showed a 24-pot furnace being charged with the 
mixing received from the mixing-room, this being charged into 


each crucible which has previously been put into the furnace. | 
The men were seen a the moulds from the ingots and | 
y 


‘topping ” the ingots. ‘*topping ” is meant the breaking off 
of the ingot top, so as to reveal the fracture of the steel, and by 


bad, and the ingot fit for passing forward to the metallurgical 
testing department. 


Another gave a general view of a melting | 


tools are made, but it is desirable, preparatory to hardening, that 
the cutter itself be re-annealed so as to enable the strains set 
up by machining to release themselves and leave the metal in 
a normal condition, and further to minimise the evil effects 
caused by expansion and contraction due to the irregular forms of 
cutters. 

Intricate tools, having sharp square bottom recesses, fine edges, 
| or delicate projections, in which unequal expansion and contraction 
are liable to operate suddenly, are specially assisted by this second 
annealing. ‘To demonstrate the effect of annealing, three samples 
| have been taken from a steel bar, one being annealed and the 

other not ; also a test of ‘“‘A.W.” steel, annealed. On being sub- 
mitted to a mechanical test they gave the following results, which 
speak for themselves :— 
No, O02. 
NOT ANNEALED. 
Yielding 30 tons. 
Breaking 66-8 tons, 
Elongation 10-5 per cent. 
Reduction of area 17 per cent. 22 per cent 

After annealing, the bars are “ pickled” that is, dipped inte # 
special solution, by which process any defect, such as seams oF 
cracks, are at once detected, and are then transferred to the 
warehouse for final examination. Each bar is looked over 
separately, to ensure that it be thoroughly sound and correct to 
size. A fracture is also taken from each end and minutely exam 
ined, to detect if there are any defects of any kind due to wrong 
working or treatment. Each bar is then stamped and labelled 
with name and trade mark, together with distinctive information 
to denote the quality and temper, and the special class of work for 
which the steel is suitable. The bars are then stacked in their 
respective places ready for bundling, packing, and delivery, and 
for exchange into ‘“‘ metal ” of another colour. 

It might, perhaps, be advisable at this stage to refer to the 
methods of forging and hardening tools made from the * A.W. 
steel. Having obtained the bar, it is necessary to cut off the 
required lengths, and this must be done at a forging heat. The 
lengths must not be broken off cold, as this tends to cause cracks 
in the bars. For forging, the steel should be placed in the fire. 

' and slowly but thoroughly heated, taking care that the heating 
has penetrated to the centre of the bar, and then forged at a 
bright red heat. Whilst forging, the bar should not be allowed ae 
get lower than a good red. After the tool is forged, it should be 
laid down in a dry place and allowed to cool slowly. To harden 
the tool the nose oply should be gradually, but fairly ra idly. 
raised to a white melting heat, and then cooled with an air blast. 
If during this heating the point of the nose becomes fused or 

After grinding, which 


0 


‘+A.W. 
ANNEALED 


No, O2, 
ANNEALED. 
27 tons. 
42-5 tons. 
24°5 per cent, 
40 por cent, 


18-8 tons 
20-5 per « ni 


| melted, no harm whatever has been done. 
| should be done on a wet stone, the tool is ready for use. 
| obtain the maximum efficiency from the ‘‘A.W.” steel it is essen- 

tial that the nose of the tool shall be raised to a white melting 
| heat as described. pity ; 
Another method, which may be described, of preparing the too! 
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«ag follows :—Forge the tool as before, and when cold roughly 
” ne to shape on a dry stone or dry emery wheel. It then 
grine es heating to a white heat, just short of melting, and cooled 
hg 4 air blast. This method also lends itself for cooling the 
or ‘én oil before which the temperature has to be lowered from 
i * hite heat to a good red heat—about 1600deg. Fah,—either 
by ie air blast or in the open, and then quenched out in oil, 
M" 13 hardened by the latter method are specially good, where the 
wention of a sharp edge is a desideratum, as in finishing tools, 
on and automatic lathe tools, brassworkers’ tools, &c. 
“ay oferring to the question of grinding the tools, nothing has yet 
a found to be so good for air hardening steels as the wet sand- 
> 6and the tools ground by hand thereon; but where it is 
—, to use emery Wheels, we recommend users to adopt the 
— where the tools are roughly ground, to shape on a dry 
pana wheel or stone before hardening. By this means the tool 
en iees but lightly grinding after hardening, which should be done 
te hand. When the tools are ground on a wet emery wheel, and 
ndue pressure is applied, the heat generated by the great friction 
: 1 the tool pee the emery wheel causes the steel to become 
and water playing on air hardening steel whilst in this 
heated condition tends to produce cracking. ; ‘ 

Having described the processes of manufacturing crucible cast 
steel from the casting of the ingot up to the hammering and tilting 
of the stec! into bars, it will now be opportune to touch upon the 
question of high-speed steel, and its rapid progress and develop- 
nt during the last few years; a development that has revolu- 
tionised alike the theories and treatment of tool steel, as well as 
its uses in our engineering shops, In proof of this it need only be 
considered that we have the paradoxical condition that whereas it 
was formerly necessary above all things in treating self-hardening 
steel, that every care should be taken not to overheat it, that is, 
to exceed a temperature of between 1500 deg. and 1600 deg. Fah., 
otherwise its nature and cutting power would be seriously impaired, 
now it is one of the essential conditions to heat up the high-speed 
steel very considerably above these temperatures ; in fact, to so 
high a temperature as 2200 deg. or 2300 deg. Fah., that is, a tem- 
erature Which would practically melt pig iron, This is a truly 
remarkable paradox, and forms one of the most striking pheno- 
mena in the recent history of steel treatment. * 

Partly as a result of this it is now possible with our “A.W. 


betwee! 
very hot, 


mel 


high-speed steel to turn and machine steel at a rate up to 400ft. 
er minute, and also to drill cast iron at 25in. per minute. These 


sa indeed remarkable speeds, when it is remembered that only a 


comparatively short time back with the ordinary crucible steels a 
cutting speed of 30ft. to 50ft. per minute was more like the limit. 

The above figures can only appeal to all as profoundly remark- 
able. Could our engineering forefathers but return, and be tuid 
that such speeds were being attained in our workshops, they 

would doubtless say ‘‘ politeness forbids a true expression as to 
what I think of your statement.” Nevertheless, facts are stub- 
born things as regards these speeds. 

It is to Messrs. Taylor and White, of America, that the credit of 
initiating high-speed cutting is due, and who, some few years 
back, showed what was then considered to be some remarkable 
cutting speeds. It will, however, not be denied that the 
improvement and development beyond their process that has 
taken place during the past few years is due to our own country, 
for whereas in the Taylor-White process their steel could not be 
sent out in bars, but only in the form of finished tools specially 
treated on the nose only, now high-speed steel, manufactured in 
this country, is delivered to users in the ordinary way, and 
further, its forging and treatment is absolutely simple, in fact, 
simpler, and is accompanied by less risk, than in the case of 
ordinary tool steel. 

In the case of hardening the point of the tool on the American 
plan the author can recall a somewhat amusing story. One of 
such tools was taken and offered for sale to a certain works in the 
North of England, and the seller was enlarging on its wonderful 
properties and stating how cheap it was at 3s. per lb. The 
intending purchaser asked, ‘‘ But how shall we re-forge and re- 
harden the point of the tool’” ‘‘Oh,” was the reply, *‘ you will 
have to send it back to our works when the point is worn off, and 
we will re-treat the tool and return it to you with another point.” 
“Oh, indeed,” said the buyer; *‘now look here, I do not object 
to giving you your price for that little bit of the nose end, but 
as to the rest of the stuff behind it, well, say, 14d. per Ib. 
for that.” 

It will therefore be seen that the very exceptional treatment 
required in preparing these tools eee their adoption and use 
commercially, and it is a remarkable fact that the English manu- 
facturer is now exporting high-speed steel on a large scale to 
America. 

In forging, annealing, and hardening crucible steels it is 
essential that the most suitable temperatures should be found for 
all of these processes, and then accurate means be taken to ensure 
such temperatures being actually obtained as near as practically 
possible. This can only be effected by the skilful use of pyro- 
meters, or other scientific heat recorders, for to work on the old- 
fashioned lines of judging by the eye is no criterion of actual tem- 
perature, and is no longer advisable. It is now known that every 
composition of steel has its own definite temperature that is best 
suited for obtaining from it the most satisfactory results, and the 
nearer this can be worked to the better, and any deviation from 
the correct temperature, up or down, involves a corresponding 
difference in the efficiency of the steel. 

On the question of heat treatment of steel, it is indeed remark- 
able what divergent effects different temperatures of heating pro- 
duce on its molecular structure. To look ata bar of steel lying on 
the ground, one can scarcely believe that it contains as much 
mystery and complexity as human nature itself. For example, 
this bar, if it be heated to a certain degree of temperature, may 
be left in such a molecular condition as to be considered useless 
and thrown aside as such. Heated up a little higher, its structure 
is completely altered ; the bar attains a good condition, and is 
capable of showing great tenacity and ductility. Again, if we 
lake another bar of steel of kuown composition, we may heat it 
toa certain temperature, when its molecular structure will be such 
that it can be cut and shaped into any desired form ; but go a step 
further, and heat this bar to a still higher temperature, and rapidly 
cool it, its molecular condition has again changed. The bar has 
become intensely hard, and is capable of cutting softer steels ; it 
has, in fact, become tool steel. If the steel is heated to a still 
higher temperature, it is, in ordinary phraseology, termed burnt, 
and if you then rapidly cool the steel it is still intensely hard, but 
its structure becomes granular, and therefore very brittle. Its 
tough nature and cutting powers have become impaired. 

It will, therefore, be seen how important it is that in heating 

steel all respect should be paid to temperature, in order to get out 
of it all the best inherent qualities. One can imagine a bar of steel 
saying to those about to treat it, ‘‘Heat me properly, and I will 
serve you well; but heat me badly, and I will abandon you.” 
_ The author then gave some examples of high-speed cutting, the 
first-being that by the armour bolt-making machine, illustrated in 
our issue of November 27th last. A drawing of the bolt to be 
turned is given below. 

In ten hours forty bolts are turned, as against a production of 
ouly eight when using ordinary self-hardening steel. The follow- 
ing are the actual cutting speeds and feeds on these bolts : 

Cutting speed, 152ft. ‘per minute; depth of cut, }in.; feed, 32 
cuts per minute ; actual metal removed, 621b. per bolt, or 2480 Ib. 
in the day of ten hours. 

Another excellent example of high-speed cutting by ‘‘ A.W.” 
steel may be cited: —Turning oil-hardened gun-steel having a 
tensile strength of 40 to 45 tons per square inch, the cutting speed 
was 50ft. per minute, 11 cuts per inch, whilst the depth of cut 
varies from 4%; to }4, the tool cutting nine hours without inter- 
Tuption, 

There is another point raised by some users of high-speed steel, 
and that is as to its having been found brittle. This, however, is 








not the case if the steel is properly hardened, and the hardening 
confined to the cutting area, and proper support be given to the 
tcols when fixed in the machine. 

One example may be given as showing the great pressure- 
resisting powers of high-speed steel. An ‘‘ A.W.” tool ]jin. square 
section, cutting a steel forging at 25ft. per minute cutting speed, 
rin. depth of cut, with a feed of Zin. per revolution, and removing 
14} 1b. of metal per minute, 855 1b. per hour, withstood a the 
very great pressure which such heavy cutting as this would put 
upon it, and without showing any signs of weakness. In practice, 
for heavy cutting of this nature a tool of about Zin. square section 
would be used, so that it adds further proof when looking at the 
small section of the tool employed. It may be added that a much 
higher speed than 25ft. per minute could have been done if the 
lathe had had sufficient driving power. 

Another example of the resistance of high-speed steel to shock 
is shown by an “‘ A.W.” tool exhibited. This tool, of 1jin. square 
section, has been used for cutting the top and bottom faces of the 
webs of a large three-throw crank shaft, and the tool has worked 
for forty hours without being re-ground, the cutting speed was 
10ft. per minute, depth of cut Zin., and feed thirty-two cuts per 
inch, and, of course, it will be understood that the tool was not 
cutting continuously, but the web was coming on the tool inter- 
mittently. . 

Another interesting case is turning a cast iron fly-wheel, 12ft. 
diameter, 12in. face. Cutting speed, 35ft.; depth of cut, fin. ; 
feeds, four cuts per inch, 

This wheel had barrinz holes in the centre about Sin. pitch. 
Ordinary self-hardening steel refused to start on this job at the 
speed, after which an ‘‘ A.W.” tool was applied and finished the 
wheel, 

A subject that must be of the greatest importance to all 
engineers is that of milling, as by the use of this method of 
working a much greater output of production can often be 
obtained. By the use of cutters made of high-speed steel still 
greater economies are effected, for not only can higher cutting 
speeds be used than when using ordinary carbon steel cutters, 
but the cutters made from the former can be run for much longer 
periods without being ground, and as the grinding of milling and 
similar cutters is a comparatively costly operation, a further 
economy is thus effected. 3 

In support of these statements a few results may be submitted, 
taken from the daily practice at our works. A pair of straddle 
mills, 7in. diameter and 1l}in. wide, made of ‘‘ A.W.” steel, were 
used to cut a —an inverted tee section—section from bars of 
forged steel, 7ft. 3in. in length, each cutter taking a cut 1}in. 
deep and ,%in. wide, at a feed of lfin. per minute, the cutting 
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feed being 75-5ft. per minute. After milling eighteen of these 
bars—a total length of 130-5 lineal feet—and cutting continuously 
for twenty-three hours, and removing 380]lb. each, the cutters 
were quite uninjured. 

Another record, but of a rather different character, may also be 
mentioned, Thecutters in question were 4in, diameter and Zin. 
wide, and were employed on surfacing work in crucible cast steel, 
taking a cut ,,in. deep, at a feed of 14in. per minute, the cutting 
speed being 90ft. per minute. These cutters have cut continuously 
for sixty hours without being re-ground, whereas when using 
cutters made of ordinary crucible steel at a slower speed it was 
necessary to grind them every six hours. 

For working results when milling cast iron no more striking 
reference can be made than to those in practice at the works of 
Messrs. A. Herbert, Limited, Coventry, and the Linotype and 
Machinery, Limited, Broadheath ; but to give you an idea of what 
marvellous results can be obtained from these cutters I will just 
mention a trial that took place at our works some time ago, An 
“A.W.” cutter, 5hin. diameter, and ]hin. wide, cut several lengths 
of a cast iron block, 12in. long, the cutting speed being 174-5ft. 
per minute, cut jin. deep with a feed of 16in. per minute, whilst 
the same cutter, without being re-ground, took a finishing cut at 
357ft. per minute, and feeding 30in. per minute. 

It will, no doubt, be interesting at this stage to give the most 

suitable process for the heating, hardening, and tempering of these 
cutters. It is advisable to first fill up the hole and machined parts, 
which it is required to keep to size for fitting on the arbour and 
keys, with common fireclay. Then place the cutters into a cold 
muffle furnace. Heat up gradually toa red heat. Then transfer 
the cutters to another furnace ready heated toa very bright yellow, 
about 2200 deg. Fah., and allow the cutter to remain in until the 
teeth or cutting edges are heated to the same temperature as the 
furnace. Place the cutters under the air blast until the tempera- 
ture is lowered iust below visible red, that is, 1000 deg. Fah. 
temove away from the blast and place intoa pan containing 
tallow, and then heat up the pan to a temperature ranging from 
500 to 600 deg. Fah. Take out and allew to cool gradually, keep- 
ing away from cold draughts. 

Some results obtained with the brand of steel which is known as 
‘““T. Y.R.,” which is an offspring of the ‘‘A.W.,” and is specially 
made for machining hard materials, viz., nickel, chrome, and high 
carbon steels, close grained cast iron and malleable castings may 
be cited. This brand of steel working on chrome steel projectiles, 
12in. diameter, machined twenty, and was cutting 144 hours before 
it required re-grinding. Cutting speed 17ft. per minute. Depth 
of cut fin. Feed twelve cuts per inch. 

Another of these tools, cutting old wheel tires in one of our 
leading railway shops, finished one very hard tire, 3ft. 6in. 
diameter, at a speed of 17ft. per minute. Depth of cut, jin.; 
feed, 10 per inch, 

When ordinary self-hardening steel was used, they had to grind 
the tool eight times to perform the same work. Difference in 
time, 30 minutes for ‘T,Y.R.” tool, 2) hours ordinary self- 
hardening tool, 








A development of high-speed work, which was not at first looked 
for, has been in the manufacture and use of twist drills. Many 
attempts have been made to produce twist drills from ordinary self- 
hardening steel, with usually very indifferent success. Now, how- 
ever, twist drills made of high-speed steel are a practical success, 
and are largely in use. To those who are not acquainted with 
the working of these drills, the results obtained from them will be 
interesting. 

An “A.W.” twist drill of lin. diameter, working on steel plates 
of 2in. thickness, at 250 revolutions per minute, and 5in. feed per 
minute, generally drills 150 holes without re-grinding. 

The following is a comparison between a high-speed drill and 
an ordinary twist drill :—Drilling on gun cradles of 5in. thickness, 
an ordinary American twist drill did eight holes only and failed, 
the end being completely burnt up, whilst an ‘ A.W.” drill did 
124 holes at the same speed and feed without suffering any injury 
whatever. Thedrills were 2in. diameter, running at 80 revolu- 
tions per minute, and each hole was drilled in six minutes. 

The high-speed drills are equally efficient when used on cast 
iron, performing two to three times the work accomplished by 
ordinary twist drills, as for instance:—At the works of Messrs. 
Alfred Herbert, Limited, an ‘‘ A.W.” twist drill of lin. diameter 
drilled 30 holes through a 3in. cast iron block, each hole being 
drilled at the rate of 7jin. feed per minute, the drill being 
uninjured. 

In conclusion, it cannot be denied that the question of high- 
speed cutting is one of national importance to our country, for if 
we are to remain successful and retain our position in the engineer- 
ing world, we must not only possess the best and most modern 
designs of machine tools, but we must also produce the best qualities 
of tool steel to serve them to their utmost producing capacities, 
for it matters not how excellent the one may be if the other is a 
laggard ; the one must be the reciprocal of the other as near as 
practically possible. Given this, then we place ourselves in the 
most favourable position for the rapid and economical production 
of our various manufactures, and for best meeting our opponents in 
the open field of competition. This is why the question is indeed 
a national one, and it should be our aim to use every effort and 
skill to develop our machinery and the tool steel in connection with 
it to their highest states of efficiency. Speaking for high-speed 
steel we must feel that we are only in the early stages of its manu- 
facture and use, and that nothing approaching finality has been 
arrived at. When the steel maker looks at the innumerable alloys, 
of whose behaviour and proportions when mixed with steel so much 
has yet to be learned, and also to the infinite number of combina- 
tions and percentages of those alloys with steel, and the correspond- 
ing varied results obtained, it is easily seen what a large field of 
research there is yet to traverse. 

An interesting sample of a rough steel bolt produced quickly on 
a Herbert lathe was shown. It was ljin. diameter by 6in. long, 
with a cheese head 2in. diameter by lin. long. A length of 2}in. 
was screwed. 

This sample was made with a special tool and holder, using two 
** A.W.” tools, one at the front and one at the back. The total 
time was 2 min. 18 sec., made up as follows : 


Turning, speed 144, feed 33 per inch 1 min. 25 see. 


Screwing .. . ‘ eee 23 5, 
Cutting-off os 2 : San ee ; 30, 
Total 2 min. 18 sec. 


To the paper a series of interesting appendices are attached. 
From these we quote a few examples. The first is shown diagram- 
matically on page 266, and speaks for itself. Thework wasdone ina 
Herbert turret lathe, and the remarkable thing is that the work has 
a high degree of finish. In most cases there was only one cut down. 

To a number of questions that were put Mr. Gledhill replied as 
follows :—There was something not very easy to explain about cast 
iron. They did get some very good results upon it, but not so 
good as upon steel. Cast iron was of different composition 
altogether, and it seemed, as far as could be made out, that where 
they gota continuous cutting, as they did in cutting steel, the 
turnings adhered to the point of the tool, and rendered some 
support, which was not the case with cast iron, which broke off 
short. There was no doubt extremely good results could be 
obtained. With respect to belt speed, he understood that on their 
armour bolt lathe the belt originally had a velocity of 2000ft. per 
minute, but this had been increased to 2400ft. when the belt width 
was increased from 4in. to 7}in. As to small drills, -228 was a very 
small drill to resist pressure ; the pressure was on a small area. 
He took it that a tendency to buckle had been found when the 
drill was forced too much. There was not the amount of area 
needed to resist very high speed. His firm had made drills as 
small as -228, but they preferred to make them from lin. to 4in. 
or 5in, diameter. These small tools, however, were just as 
important to those who used them. The angle of the tools was 
rather a large question, but he hoped at some future time to give 
a paper entirely devoted to it. His firm was making a large 
number of experiments, and trying to discover the best angles, 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 


correspondents. ) 





THE PREPARATION OF ESTIMATES AND YOUNG ENGINEERS. 

Str,—In your leader of last week’s issue you say that ‘‘ over and 
over again the same statement is made by the manufacturing 
engineers of the country whenever education is discussed, that 
they cannot obtain men who know what work ought to cost.” I 
should like to ask what steps these engineers have taken in order 
to give men in their own employment an opportunity of gaining 
experience in that important branch of engineering--estimating. 
In my experience, managing engineers and principals generally du 
their very utmost to prevent young engineers from getting any 
knowledge of costs. 

In illustration of this, I may say that a year or two ago | was 
employed by a firm of engineers, and before engagement they 
said that they required a draughtsman who had some idea of costs, 
as they wished old designs altered and standardised, and all new 
designs made so as to reduce cost of machining and erecting to a 
minimum. 

I made some alterations in the design of an engine so as to 
reduce cost of machinery and erecting, and when the first two or 
three engines under the new conditions were completed I was 
informed by the works manager that he considered there had 
been a considerable saving. However, on asking the general 
manager, a purely commercial man, if there had been anything 
gained from the alterations to the design, he told me that it was 
quite against their rules to let the designing staff know what 
machines cost or what was gained by alterations to designs ; the 
reason being that a draughtsman, when he left their service, would 
benefit other firms by the experience gained through them. The 
fact that they were benefiting by experience I had gained from 
another firm went for nothing. I wonder whether that engineer 
has ever complained that he ‘‘ cannot obtain men who know what 
work ought to cost.” 

You mention the antagonism between the different departments 
of engineering establishments. This is a fact whieh everyone 
must have noticed. .The chief of the test shop makes: testsxand 
carefully locks away the records, The commercial department 
fills up elaborate cards showing the actual cost of each detail 
manufactured, and then carefully locks them away. 

A friend of mine tells me that when, some years ago, he was 
appointed departmental manager at a large engineering works, 
part of his duties consisted in estimating, and when he first 
started he asked to see the cards of costs. The chief of the com- 
mercial department, however, absolutely refused to let him have 
them, and it was only after application to the general manager, 
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who was that apparently rare combination of commercial man and 
first-class engineer, that he was able to obtain the very particulars 
which, presumably, were prepared for use in estimating. A 
parallel case would be for the drawing-oftice staff to make draw- 
ings, and then lock them away and refuse to let the shops have the 
use of them; yet if the general manager had been of a by no 
means uncommon purely commercial type, my friend would not 
have been able to get access to the records of costs. 

I will give another example of the methods of the commercial 
engineer. A certain firm subscribes for various engineering 
papers, which each week are duly carried into the manager's 
room. Probably he pretends to appreciate the technical articles 
which he dovs not understand and the drawings which he cannot 
read ; but, in any case, the papers remain there, and the drawing- 
office statf are not allowed to see them. One day a pile of these 
old papers was placed in a corner of the drawing-ottice, and, during 
the diuner hour, an apprentice-draughtsman picked one up and 
began to read it. The manager happened to pass through the 
drawing-office, and told the boy to put down the paper, and to 
remember that these papers were not bought for him to read. As 
this happened during the dinner hour, the boy could not be said 
to be wasting the firm’s time. Only the other day I heard that 
this manager had complained of the difficulty he had in getting 
good draughtsmen. 

This case, 2nd thecaseof those young engineers who complain that 
they cannot get men with a knowledge of costs, seems to me to be 
parallel. 

By what process of reasoning can engineers expect to get men 
with knowledge of estimating, if they refuse to do their own part 
in training such men? Surely they do not expect other firms to do 
what they refuse to do themselves? It has, I think, been already 
stated in THE ENGINEER that in most cases a knowledge of costs is 
obtained more or less surreptitiously by making friends with the 
cost clerk. 

There has been a considerable amount of discussion lately on the 
necessity for technical education, but no one seems to have con- 
sidered where the appointments are to be obtained for the large 
number of highly educated young engineers they propose to turn 
out year by year from our technical colleges. Of course the 
answer is that they will become foremen, draughtsmen, managers, 
&e. Certainly many of them will have to become draughtsmen. 

Now, Sir, if | am not mistaken, you yourself in a leader, about 
a year ago, stated that so long as eminent engineers paid their 
most experienced draughtsmen salaries which seldom exceeded 
£150 a year, the calling of a draughtsman could not be considered 
a serious method of earning a livelihood. 

In your last issue—February 19th—there is an advertisement 
for an assistant surveyor, offering the magnificent salary of £90 
per annum, rising on the third year of approved service to £100. 
As the applicants for this situation must be not less than 27 years 
of age, the successful applicant will at the end of three years be at 
least 30 years of age, and be in receipt of the miserable salary of 
£100 per annum. 

I marvel that the advertisement does not state ‘‘a married man 
preferred.” The pity of it is that in all probability there will be 
scores of applications. 

I wonder if the Council of Chichester had in their mind the 
scientific navvies and bricklayers we have been hearing so much 
of during the last few years in connection with technical educa- 
tion. 

If I may be allowed to give the town clerk of Chichester a hint, 
I should recommend him to again advertise, but with the following 
alteration :—‘‘ The successful applicant will be required to pay a 
premium of £100 a year. part of which will be returned as salary 
on approved service.” He will receive almost as many applications, 
and in all probability from a better class of men. 

If 1 remember aright, an advertisement appeared in a technical 
paper some three or four years ago for an assistant engineer for 
docks, in which it was stated that it would be a recommendation 
if the applicant had private means. The salary offered was some 
£70 or £80 a year. 

A short time ago | was speaking toa consulting engineer, and he 
said that he was very careful in recommending parents to allow 
their sons to enter the engineering profession, uniess they either 
had considerable influence or command of capital, because, he said, 
unless the young men were exceptionally brilliant, the result would 
be certain to disappoint their parents. He instanced the case 
of a friend of his, a medical man, whose eldest son, after many 
years in engineering, was in receipt of a salary under £100 a year. 
He said that he knew of many such cases. Now it seems to me 
that many young men are entering the engineering profession 
who have a very faint idea of what their prospects are. 

| know of one engineering firm, by no means a large one, who 
make over £1000 a year from premiums. The manager speaks in 
a vague way of the many fine posts open to engineers —posts worth 
£500 to £1000 and upwards a year. 

There are a few apprentices received into that shop without 
premium, the difference being that in the one case the parents are 
told that their son will be received as a pupil on payment of £100 
premium, while in the other case the boy is an apprentice. There 
1; no difference made in the shops. Now, Sir, I know of at least 
one case where that £100 could be ill afforded, and I am convinced 
that the widow lady in question will in the course of a few years 
consider that the money was thrown away, if, indeed, she does 
not consider that it was obtained under false pretences. 1 know 
of several cases of young men who, after paying a premium and 
serving an apprenticeship, have given up engineering and entered 
some other profession. Unfortunately every father cannot afford 
to pay for his son’s training in two professions. I believe that 
very few of the professors and principals of technical colleges have 
any idea of the actual prospects open tu their students, and I 
should imagine that many of. the professors would be surprised to 
hear that students who have neither capital nor influence will be 
very fortunate if they manage to obtain a salary of over £150 per 
annum within the next nine or ten years. Of course it is quite 
possible that I may be mistaken, and I should be very glad to hear 
that the prospects before young engineers are really better than I 
have indicated. 

_ In my own case, I may say that it is now just over nine years 
since, one winter morning, at six a.m., I first entered an engineer- 
ing workshop as apprentice. Now, after over nine years’ ex- 
perience I am earning the magnificent salary of just under £150 
perannum. Sir, I am not complaining. I entered the profession 
of engineering because I wished todo so. I remain in 1t because 
I love it, and because I believe I am happier in it than I would be 
in any other profession ; and had I to choose again I should choose 
as before ; and yet lam sure that had I followed the path—the 
medical profession—marked out for me by my parents, I should be 
in receipt of a much larger income than I have to-day, and my 
training would have cost less. ; 

ido not complain, I have never. regretted my choice; but at 
the same time I think that the members of other professions who 
set their sons to engineering should be told what the prospects 
really are; and if eminent firms really desire to have highly- 
trained draughtsmen and managers, let them offer salaries com- 
mensurate with the expense of training. A short time ago a well- 
known educationist, and the head of a high-class public school, 
expressed his surprise at the number of his pupils who were enter- 


ing mechanical engineering. So far as his experience went, he | 


said, mechanical engineers were a very rough and ignorant class 
of men.. If every outsider thought like this there would be no 


harm- done through their ignorance ; but, unfortunately, before | 
the minds of many float the magic naines of ‘Watt, Nasmith, &c. | 


Every day they hear of Lord Kelvin, Sir William White, Dr. 
Kennedy, Parsons, Edison, and so on; and thus their sons are 
doomed to become engineers. I could wish them no better fate ; 
but, unfortunately, many enter the profession who have no special 
taste for it, and I blame that curse of engineering in this country, 
the premium system, for many disappointed young men and 
parents, 


Again and again I have heard both from fellow apprentices, 
when I was serving as an apprentice, and from apprentices and 
parents since then, that if they had known what the conditions 
really were they would never have paid a premium. Many 
parents have been induced to set their sons to engineering from 
more or less vague statements made by engineers, who, I am 
afraid, were thinking more of the premium to be paid than of the 
good of the young man. I bring no charge against eminent firms, 
but there are many small firms throughout the country who do 
absolutely nothing in return for the premium. If the premium 
was only exacted from people well able to pay it the case would 
not be so bad, but in many cases it is paid by widow ladies and 
others who are ill able to afford it, and who pay under the impres- 
sion that they are ensuring a career for their sons, I am aware 
that I am speaking from so limited an experience that I may be 
unjust towards the vast majority of engineers ; but, at the same 
time, I cannot help thinking that my experience cannot be entirely 
unique. 

How is it that the system of incompetent managing engineers of 
the type indicated by ‘‘ A Manufacturer,” in the articles on ‘‘ The 
Preparation of Estimates,” is perpetuated in so many tirms! When 

was serving as an apprentice in the workshop, the son of the 
proprietor was also supposed to be learning his business. Asa 
general rule, on leaving the shop at breakfast time, we saw him 
riding down to the works on horseback. He changed to his work- 
ing clothes in his father’s private rooms, worked until about 
four o'clock, and then rode home again. During the three summer 
months he seldom appeared ; he was away yachting. 

In another case I know of, the young man went to college for two 
or three years, but came away without a degree, and also apparently 
without learning anything. He then went as a premium pupil for 
two years to an eminent firm of engineers, where also he apparently 
wasted his time. What was the use of his obtaining a degree at 
the university, or working hard in the workshop—was there not a 
position waiting for him in his father’s business! With that train- 
ing he ‘took his position” in his father’s firm, hoisted over the 
heads of capable engineers. Of course, there are many brilliant 
exceptions to this; and I am well aware that some of the first 
engineers of the day are the sons of engineering employers. J 
need scarcely say that every engineering student with any ambition 
hopes to enter the charmed circle of responsibility and high salary ; 
and I am sure that everyone would scorn to be in the place of that 
pitiable, almost pathetic, figure described by ‘* A Manufacturer” 
as sitting in his office, looking at an estimate prepared by the chief 
draughtsman, his subordinate, and which he dare not criticise, 
because he knows that he could not prepare one himself ; then he 
asks to see the drawings, which he does not understand, and 
cannot read, and says to leave them, and he will look them 
over later on, because he is afraid to make any remark 
concerning them lest he should say something foolish. The 
chief draughtsman then leaves him with an inward prayer that the 
old bungler will not interfere too much with his estimate, and thus 
lose work of which they are in need. It seems to me, Sir, that if 
there were fewer of these so-called captains of industry, if fewer 
sons ‘‘took their position” in their father’s firm, if there were 
fewer nephews and such like, put into positions for which they are 
quite unfit, we would have fewer decaying firms ; fewer of our best 
young engineers would leave this country ; and we would hear less 
of the difficulty there is in getting capable engineers and estimators, 

February 27th. A MECHANICAL DRAUGHTSMAN. 


ELECTRICAL CABLES IN WORKSHOP INSTALLATIONS, AND 


THEIR TROUBLES, 


Srr,—A great many works are at the present moment dependent, 
wholly or partly, upon electricity for their motive power and 
lighting, and their number is increasing very rapidly. Of the 
several items that go to make up the electrical equipment the 
cables, as a rule, cost the most, and very often are the cause of 
more trouble than all the rest of the plant put together. This is 
not on account of special complexity of construction or operation, 
but rather because they are simple-looking things, without work- 
ing parts, cams, lubricating necessities, or other complications, 
and therefore do not, as a general thing, command much of the 
tender mercy and loving-kindness which are almost the only 
things needed to ensure long life to them and happiness to their 
owners, 

The men who have charge of these comparatively small installa- 
tions are, as a rule, mechanical engineers who are quite at home 
with boilers, engines, and who soon get well acquainted with 
dynamos. Cables, however, they are apt to consider from the 
point of view of gas pipes if of the lead-covered type, or window- 
cord if of the rubber-braided variety ; that is before they have 
passed through the fire of cable maintenance, and ere they 
have entered upon the series of nightmares that await the mecha- 
nical electrician-in-charge. For, be it known to those who have 
not had this experience, a well-made cable is a quiet, long-suffering 
beast that will endure a lot of hard knocks and rude treatment, 
but once it is upset it can make things very unpleasant for those 
who have to deal with it. When it goes wrong there is no spare 
set or the equivalent of accumulators to work until it is put right, 
such as is the convenient state of affairs with the machinery part 
of the establishment. With it the trouble is not confined to a 
space 10ft. by 6ft. ina dry engine-room ; it is anywhere between 
the switchboard and the farthest motor or lamp, and its route is 
being wept upon from Heaven, or has had scrap iron planted upon 
it, or maybe pyramids of packing-cases, to render it still less 
accessible beneath the cold earth. 

Distribution boxes freely used will, of course, minimise the 
trouble, but there must still be lengths of cable laid in more or less 
out-of-the-way situations, especially in works consisting of various 
or separated buildings. In such works mains do not always con- 
sist of one class of cable, laid in one particular manner. The 
mains connecting the various shops with the dynamo-room are 
usually paper, invulated, lead-covered, and armoured ; while the 
sub-mains from the distributing boards are perhaps rubber cables 
cleated up to the walls. The latter very seldom go wrong, unless 
through particularly idiotic treatment, but the less expensive 
classes of cables used for mains will not put up with too much 
trifling. Consequently, what faults occur are usually upon these 
more imporant but less accessible main cables, and it is sometimes 
only by direful experience that a works electric installation is 
made a success if the cables have been treated like the before- 
mentioned gas pipe or window cord. What else is to be expected 
when, for instance, the cables to be laid are cut into lengths suit- 
able for reaching between their various terminal points, and are 
then left lying about the ground during trénch excavation, Xc., for 
trucks, floats, and barrows to run over after dark, and for the ends 
to be spoiled by damp and rain itself? And when the cable is laid 
| it is often left with kinks still adorning it in the shallow bed upon 
which it is to take its not too eternal rest. 

The ends of such cables are often particularly vulnerable spots 
in regard to exposure, and a safe motto for use when fault-finding 
upon fibrous cables is—look to the end. The particular risk that 
cable ends run is accentuated in concentric or twin mains, where 
they leave the switchboard without proper precautions being taken 
as to dividing the conductors of opposite polarity. In many cases 
the only covering afforded to protect the insulation from damp or 
rough handling is a wrapping of tapes, not always of rubber ; and 
when it is remembered that the thickness of insulation between 
| the two.conductors for this class ix about j';in. to hin., it will be 
plain that there is not much of a margin to allow for mechanical 
risks or the presence of moisture. A type of bifurcating box very 
commonly used in this class of work is Wlustrated herewith with 
the top half removed. The box is filled with an insulating com- 
| pound, so as to make a solid mechanical joint, and the two single 
| rubber leads are taken to their respective terminals. 

A practice that might be more generally observed is to arrange 
for the cable manufacturer to send an engineer to supervise the 
laying, as very few ordinary wiremen know how to treat fibrous 








—— ea. 
cables, being generally more accustomed to the rubber insul; 
type. Stated 

n any case, it is well to remember that cables should be trea 
with exaggerated care and held in constant respectful fear of 
sequences, his policy cannot be too freely indulged jn = 
like politeness, it seldom costs anything. » and, 

In regard to maintenance, a regular test should be made y 
all mains at least every week, and a watchful eye kept upon he 
route of the cables, so that anything likely to damage them 4 
be prevented or removed. For instance, shop foremen with a pene 
for hanging up jib cranes in odd places want a special ad justable 
telescope continually bearing upon them. The type of cab) . 
testing instrument best suited to the work depends upon the Fa 
of installation, but for most cases the Evershed ohmmeter ts 
the requirements, if it is one of the new type, reading up to fs. i 
ably high figures for the short eaatie used in shop wa 
Aithough it is hardly necessary to test fused branches - on aceoyn; 
of the low, but generally safe, insulation resistance, where oan 
exposed insulation surface is—-yet a long service line will re : 
occasional attention of this kind, for the impossible often happen. 
on mains, 

And now, when despite, or because of the want of, the motherly 
care lavished upon the mains, the dread news comes that the 
motors will not work or the lamps will not light, and when the 
switchboard instruments show that the generating side of the 
installation is blameless in the matter, and that the trouble is on 
the distributing side, what is to be done? Well, if we ask some 
people, they would talk of a certain Mr. Murray’s method, and 
would call for Wheatstone bridges, wiring tables, slide rules. and 
other common objects of the mechanics’ shop or foundry, If these 
were handy, in due course, possibly, the exact spot of the fault 
would be found. But if you want to please the man who rewards 
you weekly with coin of the realm, you will have ready « cut-and. 
dried plan for getting those motors to work, and those lamps to 
light without spending time on any kind of tests. It may be ay 


inconspicuous junction-box inserted between the afflicted network 
and a neighbouring sound one, which can be bridged across jn q 
few minutes, to yoursalvation. Or, in case it is the feeder main that 
is defective, you will have a spare length of cable that can be ruy 
out quickly along the ground, with plank protection where crossing 
thoroughfares, Thismay be a muchsmaller cable than the wrong one 
and the volts may drop heavily in it, while the current density 








may make the insulation to perfume the atmosphere with the 
scent of smouldering india-rubber. Nevertheless the motors will 
run, with perhaps a lower note, and the lamps will light, withou 
being too bright, all on account of the lack of volts which hay 
been dropped while pushing the current through a cable too smal! 
for its amptres. Ina serious case of this kind there are usual 

many lamps that might be switched off without causing mue 
inconvenience, and motors on ventilating fans or unimportant 
work that could make holiday for the benefit of special jobs goin 
through the shops. The cause of the trouble can afterwards be 
found either by mathematical methods or by cut-and-try-cum- 
commonsense customs, 

To render these first aid operations quicker and surer, an occa- 
siona! practice might be indulged in such as firemen are used to 
perform. By doing this at unimportant moments it is easy to 
tind out how much current the emergency cable can really stand, 
and which of the less important current-absorbing machinery 
should be sacrificed for the common good when the time comes. * 

In conclusion, it is worth pointing out that the similarity 
between the structure of the organ called Little Mary and con- 
volutions of electric wires does not end there, for a neglect of each 
in favour of the more visible parts of the human and electric 
mechanism will surely work to the most serious detriment of either 
installation. J. H. C. Brookine, 

March 8th. 


SUPERHEATING LOCOMOTIVES, 

Sirn,—We have read with much interest the Jeading article in 
your issue of February 26th, commenting upon Herr Berner's paper 
on ‘* Superheating Locomotives.” 

We have not yet had an opportunity of reading the paper itself, 
but we should like to point out that the experience gained with 
Schmidt superheaters in Canada and on the Continent proves that 
superheaters give quite as good results in locomotives as in 
stationary installations, THE ENGINEER for February 7th, 1902, 
records some early trials of a superheated locomotive, No. 548, on 
the Canadian Pacific Railway that year ; after having been in ser 
vice eighteen months, and run 64,926 miles, No, 548 was brought 
into the shops for re airs. 

During the eighteen months this engine showed a superior 
efficiency in ton-miles hauled per ton of fuel burned of 33-8 per 
cent. over simple engines, and 13-8 per cent. over compound 
engines, all the three classes being practically of the same type and 
weight. The ‘‘ton-mile ” system of comparison, which is the true 
measure of the work donc by the engine, shows that superheating 
increases the efficiency of any given engine without proportion- 
ately increasing its size and weight. 

Confirmation of this is given by the results of trials made by the 
Halle Railway Administration to determine the comparative 
efficiency and economy of four wheels coupled compound express 
engines and four wheels coupled simple superheated engines. Six 
engines of each class were used for comparison. The superheated 
simple engines used 23 per cent. less water, and 11 per cent. less 
coal than the saturated steam compound engines. 

Again, the adoption of superheaters by the Prussian Railway 
Administration has rendered piloting unnecessary on certain 
sections of the line, where, with saturated steam engines of the 
maximum permissible weight, it was formerly essential. 

With regard to the utilisation of the furnace gases a German 
experiment shows that the temperature of the gases entering the 
superheater—through the large flue—varied from 950 deg. to 
1150 deg. Fah. . That of the gases leaving the superheater 
averaged about 410 deg. Fah., which was also about the mean 
temperature of the smoke-box, showing that the heat of the flue 
gases is fully utilised in the superheater. The resultant super- 
heating of the steam was from 375 deg. up to 540 deg. Fah., which 
was the steam chest temperature. 

The results obtained by the use of highly-superheated steam are 
due without doubt to the properties in which it so greatly differs 
from saturated steam, and which possess so much value in the 
engine, its increase in volume by about 25 per cent. and its low 
heat conductivity, which solve the difficulties of cylinder condensi- 
tion and leakage, permit larger clearances and reduced compres 
sion, and piston valves of smaller diameter than possible with 
saturated steam, 

Your frequent recurrence to the question of superheating. how 
the great interest taken in the subledh, Its importance is ne" 
generally recognised. and we believe its general adoption in locv- 
motives is only a question of time. It seems to present a solution 
of the problem of increasing hauling power without enlarging the 
engine beyond the limits of road conditions. 

Easton, CouRTNEY, AND DARBISIIIRE, 

25, Victoria-street, Westminster, 

March 9th, 
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QUICK-ACTING BRAKE 


TRIALS. 





We have just received the following report on experiments carried out on the North-Eastern Railway with two 


trains of e1 
tested were 


npty 40-ton coal wagons, between York and Scarborough, on October 29th and 30th, 1903. 
the Westinghouse ‘‘ quick-acting’’ and the vacuum ‘ rapid-acting.”’ 


The brakes 


Fach complete train—consisting of engine and tender, twenty-five empty 40-ton coal wagons, and two vans, in 


of which was the recording apparatus—was about 380 yards in length. The total weight of the train fitted with 


om Westinghouse brake was 536 tons, and that fitted with the vacuum brake 543 tons. 
The Westinghouse apparatus consisted of quick-acting fittings, with a 10in. single-piston cylinder placed at one 
end of each vehicle. The whole of this apparatus was supplied by the Westinghouse Brake Company, and the train 


fitted to their requirements, 
cylinder. 


The engine fitted with this brake had two 13in. cylinders, and on the tender one 13in. 


The vacuum fittings were supplied by, and fitted on the vehicles to the requirements of, the Vacuum Brake 
Company, and consisted of two 18in. cylinders and two rapid-acting valves on each wagon, one cylinder and one valve 
being placed at each end of the vehicle. The engine had two 18in. cylinders, whilst the tender was fitted with one 


9lin. cylinder. Both engines had eight wheels coupled. 


The percentage of brake-power in the complete Westinghouse- 


fitted train was 64°61 on the outward journey, and reduced on the return journey to 54°92, The percentage of brake- 
ower in the complete vacuum train was 73°5 throughout, calculated from the cylinder pressure indicated by the 


recording apparatus. 
wagons. 


The experiments were made with varying lengths of trains, ranging from fifteen to twenty-five 
Appended are tables showing the results obtained by both brakes at each of the stopping places. 


Trials between York and Scar‘orough with the Westinghouse Quick-acting and Vacuum Rapid-acting Brakes on Two Trains 
of Empty 40-ton Wagons. 


OvuTWARD JOURNEY. 


Stop. Brake in use. 














Gradient. Number of vehicles 
on train 

F = falling. | exclusive of engine and 

R = rising. | tender. 





Time occupied 
between application on 
engine and brake 


going fully on at the 
required pressure. 














Sec. aC. BC. 
Sirensall Westinghouse 412 44 84 374 1 R. in 748 15 wagons and 2 vans 
(service) Vacuum 750 23 41 41 
Castle Howard Westinghouse 282 2} 4 19 Level fe ia 
(emergency) Vacuum 300 1} | 26 
Malton bc Westinghouse 487 74 314 35 1 R. in 1848 19 wagons and 2 vans 
(service) Vacuum 1025 1} 764 763 
tillington Westinghouse 157 3 44 154 1 R. in 517 - s 
(emergency) Vacuum 5 14 44 22 
Kuapton 4 Westinghouse 314 64 234 364 1 F. in 384 22 wagons and 2 vans 
(service) Vacuum 354 3h 74 474 j 
Weaverthorpe Westinghouse 334 3 4} 15} 1 R. in 1320 | ” ” 
(emergency) Vacuum 40 1} 5k 224 
Ganton Westinghouse 25% 74 544 544 1 R. in 462 25 wagons and 2 vans 
(service) Vacuum 314 324 
Scarborough Westinghouse 34} 72 $f i 14} 1 R. in 227 ‘on Pe 
(emergency) Vacuum 35 195 2 ) 18 
RETURN JOURNEY. 
Ganton (service)... Westinghouse 32 | 405 7 | 264 35} Level 25 wagons and 2 vans 
: (emergency) Vacuum No reliable record ; emergency took place instead of 
graduation. 
Knapton .. . Westinghouse 31% 165 3} 44 154 1 R. in 384 , io 
(emergency) Vacuum 32 170 1} Df 16} 
Malton ee Westinghouse 37 84 48} 1 F. in 3960 
(slow down) Vacuum 34 754 
Kirkham Abbey. . Westinghouse 314 a 87 1 R. in 1200 a 
(service) Vacuurn 27 354 
Barton Hill na Vacuum 32 Bi 304 1 R. in 264 * 
(service with quick action) Vacuum 22 64 1} 9 
(extra stop) 
Strenaall Westinghouse 38 240 3} 5 193 1 F, in 566 x. ve 
(emergency) Vacuum No reliable record obtained owing to derangement of 
recording apparatus. 
Ditto (extra stop) Vacuum No reliable record obtained owing to derangement of IF. in 745 
recording apparatus. 
York : Westinghouse 344 24 395 1 F. in 579 


(slow down) Vacuum 


— S - 
No reliable record obtained owing to derangement of 


recording apparatus. 





Nors.--In the vacuum graduated applications, the pressure was rising before the movement of the handle was indicated on the diagram. 





SOME NOTES ON THE COST OF GENERATING 
ELECTRICAL ENERGY.* 
By E. J, Fox, 
(Concluded from page 245) 
Watson BrotHers, Linwoop, 

THE engine-house consists at present of two 250-kilowatt 
steam dynamos—Bruce Peebles dynamos and Willans high- 
speed engine—the latter being triple-expansion and working 
with a boiler pressure of 250 lb. per square inch at the 
stop valve, the steam being superheated to give a temperature of 
500 deg. Fah, at the engine. By means of jet condensers a vacuum 
of 25in, to 25fin, is obtained on the engines. Each steam dynamo 
runs about 128 hours per week, the output at night being only 
slightly less than that during the day time ; the load is, therefore, 
extremely favourable for economical working. The staff is 
divided into two shifts, which work twelve hours each, each shift 
consisting of one engine driver and one stoker. 

_The boilers, two in number, are of the Babcock type, and have 
3080 square feet of heating surface each ; each boiler consists of 
eighteen sections of nine tubes, the latter being 18ft. long by 4in. 
diameter. The furnaces are fitted with this firm’s chain grate 
stokers, and the boilers are arranged with their own superheaters. 
Each superheater is made up of sixty-four tubes, having a heating 
surface of 460 square feet, and the steam in the superheater main 
has a temperature of 500 deg. Fah. to 550deg. Fah. The exhaust 
steam feed-water heater contains 316 square feet of heating sur- 
face, and is capable of dealing with 22,000 lb. of water per hour, 
and is used for the exhaust steam from the air and and feed pump 
engines, the resulting temperature in the feed-water being 
160 deg. Fah. This feed-water is then passed through an econo- 
miser, after leaving which the resulting temperature is about 
300 deg. Fah. : 

The whole installation has been designed by Mr. R. D, Munro, 
of the Scottish Boiler Insurance Company, who is acting as con- 
sulting engineer to Messrs. Watsons. 


Watson Bros., Linwood, 500-k/owatt Plant. 
tive Weeks in June, 1903. 


Readings for Consecu- 





| 
\Cost of coal. 


Coal in pence per unit. 





Units Total se o 3 " Z 
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Read before the Cleveland Institute of Engineers, Feb, 





The average cost per unit taken over a month is, therefore, made 
up as follows :— 


d, 

CO, “a, os vate tt Pe ce ca -. +148 
Oil, waste : a - .. 013 
Wee se ae d ay os a 
Repairs 24 per cent. on £10,000 .. .. .. . . 022 
boii i >. the Ta ae ae ee ee er . +205 
5 per cent. interest on £10,000 .. ae Bs ae “044 
10 per cent. depreciation on above .. .. vi «.. +088 
Total cost per unit .. .. +337 


Dorman, Long and Co., Middlesbrough.—The plant installed at 
Messrs. Dorman, Long and Co.’s Britannia Works amounts to 
1500 kilowatts, the dynamos, which are all direct coupled to their 
engines, being of the low voltage type, viz., 120 volts.. Thesmaller 
engines are of Messrs. Belliss and Morcom’s make, whilst the three 
larger ones were built by Messrs. Richardson, Westgarth and Co. 
More recently a Willans 700 indicated horse-power high speed 
engine has been installed in the way of extensions. A test carried 
out for a fortnight during November last showed that the total coal 
burnt was 374 tons 17 ewt. 1 qr., whilst the total ampéres, taking 
the average of ten minutes’ readings from the log-book, amounted 
to 8857 ampéres per hour; the total time the plant was running 
being 273 hours, gives a total of 302,211 Board of Trade units for 
the period. This brings the coal consumption per electrical unit to 
2-8lb. During the fortnight that this test was carried out a very 











power taken to drive the condenser. It is rather interesting to 
know that the previous test carried out on this plant, viz., during 
November, 1902, gave a coal consumption of 3-041b. per electrical 
unit, whilst the kilowatt installed was rather less than half that 
installed at present. 


1394 hours’ test—November 17th to 2rd, 1902. 


Plant installed —600 kilowatts, viz.: three 100-kilowatts and one 
300-kilowatts. 


Units generated per kilowatt installed +. « 5,050 


Units generated per we2k pei Paes ae ei 
COP eee ee oe TO 
Contel enmhomrat..k cas a co os 
Poundsceahvperwmie .. .. «2 oe + so ce SO 
eee ae 
i ate tp ae SE em marae ae 
24 per cent. on £15,000repairs.. .. .. .. .. 08d. 
Wn ei 2) rs, eee a a oc 2s “Ea 
5 per cent. interest on £15,000 fe ee 
10 per cent. depreciation on £15,000 .. .. .. -110d. 
Total cost per unit .. -. +. *491d, 


* Several other weeks show between 3 lb. and 34 Ib. coal. 


The figures as actually prepared by Messrs. Dorman, Long and 
Co., are as follows :— 


Units generated during week .. .. .. .. «. 60,408 

Steam used per electrical unit en ae, (cl oe nn 

Coal per electrical unit.. .. .. .. .. «.. «. 3-04]b. 

Coal, 3-04 Ib. at 1ls. 6d. perton.. .. .. .. .. +170d. per unit 
Water, 27-52 Ib. at 34d. per 1000 gallons... .. .. -O00d. ” 
Stores used ea a er eer ee, rte 
Wages (including keeping 150 arc lamps in repair) -066d. - 
Repairs SON ce tee Eas AES, cae tae aa a 
Deertnteennee gc ok ne ee ot ce “og as 





Interest and depreciation, 10 per cent. on £15,000 -099d. a 


401d. ,, 
1-81 Ib. 
16-43 Ib. 





Coal per indicated horse-power .. 
Water <a ae aa 


Kynoch, Limited, Birmingham.—The plant installed at these 
works amounts to 740-kilowatt direct-driven by Willans’ high-speed 
engines. One portion of the plant, amounting to 500 kilowatts, is 
usually run during the day time, the other portion, amounting to 
200 kilowatts, being used at night. The day shift lasts from 8 a.m. 
to 8 p.m., and power is available and required for various purposes 
during the whole of the twenty-four hours. A separate set of 
boilers is used for feeding the engines which are used at night, and 
are of the Lancashire type, whilst: during the day time boilers of 
the economic type are in use, working at 160 Ib. steam pressure. 
The steam used is not superheated, and at present economisers are 
not installed. The plant is run condensing during the day time, 
and non-condensing at night; the pumps for the condensers are 
electrically driven. 

City and South London Railwray.—The kilowatts installed in this 
station amount to 2440, which is divided between Willans’ high- 
speed central valve engines and slow-speed vertical type engines 
by Messrs. Cole, Marchant, and Morley. The boiler feed pumps are 
steam driven, and the air pumps working the surface condenser are 
both steam and electrically driven, thesteam pump being usually 
used, and the electrically-driven pump kept as a stand-by. 

The average units generated per week amount to 132,195 
Pounds of coal per unit generated .. .. .. .. 4-16 
Cost of coal per ton De etna ke Sa 13s. 9d. 

Table of generating costs per unit as an average of the year’s 

working :— 


d. 

Coal ay tak Wale hee Dats ae Aeecaat oes .. *B307 
| Oe ee here oar ec <5. wee ee 
Oil, waste, and other stores .. .. .. .. .. «.. °O027 
WE oy" cade add Peer ma ee we a” 36 ee. 
IO ac 3s rel dae anh Lk, aia cee: an ee 
Works cost perunit.. .. .. .. +446 


Crompton and Co., Limited, Chelmsford.,—Three steam dynamos 
are installed, viz., two 150-kilowatt Marshall-Crompton sets and 
one 120-kilowatt Willans high speed set. The boilers, three in 
number, are of Messrs. Babcock and Wilcox’s make, one of which 
is fitted with chain grate stokers, and has proved so successful 
that a second one is being likewise adopted. The steam pressure 
available is 150 lb., and is superheated in Messrs. Babcock’s super- 
heaters to the extent of 470 deg. to 550 deg. Fah. at the engine. 
The condenser is of the Ledward’s evaporative type, capable of 
giving 24in. as a maximum at full load. Each of the Marshall- 
Crompton sets is run about 110 hours per week on an average. 
The high speed set is not at present rnnning regularly, due to its 
being rather too small to take the full load; it is kept as a 
stand-by. The staff employed in this station consists in one stoker 
and one driver, and on the day shift one charge hand, one general 
hand, and one switchboard attendant are employed in addition. 
The proportion of units used in the auxiliary plant—motor-driven 
feed pumps and motor-driven air and circulating pump—to the 
total units generated is 34 per cent. The feed pumps are motor 
driven and not steam driven. The oil separator used is a ‘‘ Holden 
and Brooke,” with a feed-water filter of Messrs. Crompton’s own 
design. 


Details of Cost of Power for Half-year ending April 2nd, 1893. 


Units generated in the period. . 592,275 


Cost of coal per ton (hard) pdiNeds “swahias . 18s. 9d. 
‘ pe (small) .. .. . 15s. 1d. 
ae ob MCG s eeice, San ap . 43d. 

Lbs. coal per unit (about)... .. . va cad oa 

Oil, waste stores, &c., perunit .. .. .. .. ‘O18d. 

Wages perunit .. .. .. .. iid J Rope 

Repairs and maintenance per unit ears. | 

Works cost per unit aa 3 ale “579d. 


Crewe Electricity Works—At present there are installed two 
200-kilowatt Willans-Mather and Platt steam dynamos, the total 








Crewe. 
/ Cost of | Cost per unit generated. | 
Units Pounds of coal |-——————_—_—_- ———os ar ae Maximum| Units 
Date generated | coal per ton | Wages and load | used 
per per unit | on rails Coal Oil and Wages materials Works during | by 
month, generated. at } OR. stores. generation. main- cost. | month. | condensers. 
Crewe. tenance. | 
1002 i ae ae ra. ey ge 
vaginal é a 52,050 7-1 7s +262 “019 +113 +023 “417 
903 
January 50,033 6-76 pi +020 -148 +053 
Woteuary .. 6s ce oe 40,584 7-1 a 025 +138 -05€ 
March ale eae 37,108 6-5 os 026 +150 -072 
April y 6-25 ve -034 +153 -095 
May 6-9 vA -042 -180 +095 
June .. 6-8 is | -057 -230 | 176 
— : 7-2 be | -051 va a 
Augus 6-8 | -040 -170 +120 
September bvnik | 6-5 eee -030 141 065 
GOR 8 ws. S00 hoe we 46,405 | 6-3 is | -022 -149 | 056 
Se 53,000 | 6-3 ea -018 “115 | -020 
429,345 | 
| FA ee oe ae tas 
| 7 — |= +955 082 160 | = 089 | +525 


Pee Peer ee ee 6- 








light load was maintained on the station during the week ends, 
whereas in the ordinary course the plant would be totally shut down 


| at the end of the week, consequently better results would be 


obtained under ordinary working conditions. It should, however, 
be pointed out that the condensers are run from a separate battery 
| of boilers, consequently this coal consumption does not include the 





output being 510 kilowatts; three 30ft. by 7ft. Lancashire 
boilers by Yates and Thom supply steam to these engines, the 


| steam pressure being 150 lb. per square inch and not superheated ; 
| three Ledward ejector condensers and two motor-driven centrifugal 
| pumps are installed ; one Weir and one Green’s fly-wheel type of 


feed pump is used for feeding the boilers, The load factor 
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for the twelve months under review came out at 16-6 per cent. 

In conclusion, the writer would like to express his indebtedness 
to those that have been good enough to furnish him with particulars 
as to their working costs, notably Mr. Housman, chief engineer of 
Messrs. Kynoch’s ; Mr. P. V. MacMahon, engineer to the City and 
South London Railway ; and to Mr. Seaton, of Messrs. Easton and 
Co., who has kindly given the author particulars relating to super- 
heaters, 


INSTITUTION OF NAVAL ARCHITECTS. 








THE following programme of the annual meeting for 1904 has 
just been issued. The meetings will be held in the Hall of the 
society of Arts, John-street, Adelphi. The Right Hon. the Earl 
of Glasgow, G.C.M.G., LL.D., President of the Institution, will 
occupy the chair. 

Wednesday, March 23rd.—Morning meeting, at 12 o'clock: 
(1) Annual Report of Council; (2) election of the President, 
officers, and Council; election of new members and associates ; 
(3) alteration to rules relating to the admission of candidates, Xc, 
will be submitted ; (4) address by the chairman, the Right Hon. 
the Earl of Glasgow, G.C.M.G., LL.D. ; (5) presentation of the 
gold medal to Mr. W. H. Whiting, and of premium to Mr. R. 
Balfour. The following papers will then be read and discussed :— 
(1) ‘* The Battleships Triumph and Swiftsure (ex-Chilian Libertad 
and Constitucion),” by Sir Edward J. Reed, K.C.B., M.P., F.R.S., 
Vice-president ; (2) ‘‘Merchant Cruisers and Steamship Sub- 
sidies,” by the Right Hon. Lord Brassey, K.C.B., Past-president. 

Thursday, March 24th.—Morning meeting, at 12 o'clock :—(1) 
‘*On the Establishment of an Experimental Tank for Research 
Work on Fluid Resistance,” by Sir William H. White, K.C.B., 
LL.D., F.R.S., vice-president ; (2) ‘‘Some Results of Model Ex- 
periments,” by Mr. R. E. Froude, F.R.S., member of council ; 
(3) ‘* On the Heeling and Rolling of Ships of Small Initial Stability,” 
by Professor A. Scribanti, R.Ital.N.R., member. Evening 
meeting, at 7.30 o'clock :—(1) ‘‘Gyroscopic Effect of Fly-wheels on 
Board Ship,” by Herr Otto Schlick, member ; (2) ‘‘Some Advan- 
tages of Gas and Oil Engines for Marine Purposes,” by Mr. 
J. E. Thornycroft, associate ; (3) ‘Internal Combustion Engines 
for Propelling Small Vessels,” by A. F. Evans, Esq., visitor. 

Friday, March 25th.--Morning meeting at 12 o'clock: (1) 
‘*Steam Turbine Propulsion for Marine Purposes,” by Professor 
A. Rateau, of Paris; (2) ‘‘Some Points in Connection with the 
Transverse Strength of Ships,” by Mr. J. Bruhn, D.Sc., member ; 
(3) ** Normal Pressures on Thin Moving Plates,” by Mr. A. W. 
Joh=s, visitor. Evening meeting at 7.30 o’clock : (1) ‘‘ Ships’ Com- 
position,” by Mr. C. A. Holzapfel, associate; (2) ‘‘ Fire 
Prevention on Ship Board,” by Mr. Edwin O. Sachs, associate ; 
(3) Concluding proceedings. 

The annual dinner of the Institution will be held on Wednesday, 
March 23rd, in the Grand Hall, Hotel Cecil, Strand, W.C., at 
7.15 p.m. 








CATALOGUES. 


NILES-BEMENT-PoND Company, New York, Catalogue of Niles 
electric travelling cranes.—The book contains a number of admir- 
able half-tone illustrations of work carried out by this firm. 

McLavcHitn Bros., Land Title-buildings, Philadelphia.—Cata- 
logue A, describing the McLaughlin safety stop valve for boilers, 
which is constructed to operate both automatically and manually 
from any desired point and at any distance. 








Mr. THomMAs Moy.-—An appeal is being made for funds to help 
Mr. Thomas Moy, a well-known inventor, now of great age, and 
without means. Contributions will be received by Mr. J. T. 
Walls, of the Great Seal Patent-office, and by Mr. C. H. Powell, 
of 245, Peckham Rye. The case appears to be one well deserving 
of help. 

THE CANADIAN TRANS-CONTINENTAL RAILWAY.—At the half- 
yearly meeting of the Grand Trunk Railway Company of Canada 
on Tuesday, the proposed trans-continental line came in for a 
good deal of discussion. It is, as Sir Charles Wilson said, a sub- 
ject of ‘“‘more far-reaching importance to the company than any 
which had ever been presented to the proprietors.” Prosperity is 
flowing from East to West outside the boundary of the Grand 
Trunk, and it is felt that some effort should be made by the com- 
pany to profit by it. With this end in view a Bill was promoted 
by the Board many months ago, and the Canadian Parliament was 
asked to grant a charter of incorporation to an independent com- 
pany to construct and work this line, but always in close connec- 
tion and under the control of the Grand Trunk, The idea was to 
make a junction with the parent line in the neighbourhood of 
North Bay and carry the line across Canada toa point on the 
Pacitic Coast; the whole distance is about 3400 miles. The 
Government, however, were willing only to grant the charter on 
the condition that the line was extended eastward to Moncton, in 
New Brunswick ; but as the result of negotiations, the Govern- 
ment itself introduced a Bill to ensure the construction of this 
line by itself in conjunction with the Grand Trunk Pacific Com- 
pany. This was many months ago, when it was believed that the 
credit of the proprietors of the Grand Trunk Company need not 
be in any way engaged. Changes have, however, taken place 
since then, and the president had to ask the shareholders to 
accept a liability amounting to about three million pounds, and to 
this the meeting, after slight opposition, consented. 

H.M. Stoop Capmus.—-The new twin-screw sloop Cadmus, 
built at Sheerness Dockyard, and engined by J. S. White and Co., 
Limited, of Cowes, was taken into the steam basin at Sheerness 
Dockyard on Thursday, February 18th, upon the completion of the 
official programme of steam trials. These were of a satisfactory 
character, being carried through without a hitch, her engines 
working smoothly and the Niclausse boilers supplied by Humphrys, 
Tennant and Co., steaming satisfactorily. The Cadmus had very 
rough weather on her tirst thirty hours’ trial. With a mean pres- 
sure of 166 Ib. of steam in the boilers, and the engines working 
at 114 revolutions per minute, a mean of 327 horse-power was 
indicated. The speed, which had been retarded by the stormy 
weather, was 6 knots per hour, and the coal consumption 2-16 Ib. 
per indicated horse-power per hour. The second thirty hours’ 
steam trial was brought to a close in the North Sea on Friday after- 
noon, February 12th. The weather was rough in the later stages 
of the trial, but the Cadmus fortunately came into the harbour 
before the wind rose to the proportions of a gale. The mean 
results of the trial were as follows:—Steam in boilers, 195 lb.; 
vacuum, 27-5in.; revolutions, 175-5; horse-power, 1061 ; coal con- 
sumption, 1-83 lb. per indicated horse-power; speed, 11 knots, 
The full power trial took place on Monday, February 29th, in fine 
weather. Mean results: Steam in boilers, 217 lb.; vacuum, 
26-6in.; revolutions, 194; horse-power, 1424; coal consump- 
tion per indicated horse-power per hour, 1-98 lb.; speed, 
13-4 knots. The contract with Messrs. J. 8. White and Co., 
Limited, was for 1400 horse-power, so that the mean results 
showed an excess of 24 horsepower beyond requirements, Com- 
mander A. A. Lucas had command of the Cadmus, and the 
machinery was in charge of Mr. E. UC. Carnt for the contractors. 
Mr. J. A. Hodgson, Chief Engineer of Sheerness Dockyard, 
attended the full power trial, and Engineer-Lieutenant J. Maxwell 
was present at the preliminary and thirty hours’ trials. Engineer- 
Lieutenant Cecil E. Vinning represented the Dockyard Reserve. 
Engineer Commander Archie R. Emdin was present at the full 
power trial on behalf of the Admiralty. The Cadmus was taken 
to sea again on Tuesday for gun mounting, anchor, and circle- 
turning trials, all of which were carried out successfully. 
The machinery has since been opened out, and on March 4th and 
5th was subjected to a final twenty-four hours’ trial at half power 

preparatory to the machinery being taken over from the con- 
tractors—and this trial proved entirely satisfactory, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

TRADE is less depressed, and there is not likely to be much change 
between now and the end of the quarter. Members of. the 
Galvanised Iron Trade Association are expressing satisfaction at 
the galvanised sheet exports for February, amounting to 32,000 
tons, which are considered very satisfactory, being an improve- 
ment of 5000 tons over last year. The Argentine, India, and 
Australia have all increased their purchases. Common unmarked 
bars are quoted £6 to £635s., and other descriptions of finished 
iron are as follows :—Marked bars, £8; Earl of Dudley’s brand, 
£8 12s, 6d. ; second grade, £7 ; North Staffordshire bars, £6 10s. ; 
angles, £6 15s. to £7; sheets, singles, £6 7s, 6d. to £6 12s, 6d.; 
doubles, £6 10s. to £6 15s.; trebles, £7 2s. 6d. to £7 7s. 6d. ; 
galvanised corrugated sheets, f.o.b. Liverpool, £10 10s.; hoop 
iron, £6 17s. 6d. to £7 2s, 6d.; nail rod and rivet iron, 
£6 lds, 6d.; gas strip, £6 2s, 6d. to £6 5s. Steam and boiler 
tubes are in fair demand, and several contracts are in hand by 
wrought iron tube makers on gas and waterworks account. The 
demand for cast iron piping is considerable. One or two contracts 
have been booked for bridge and girder work needed on home 
and foreign railways, and building girders are moving somewhat 
more freely. 

An interesting paper was read recently before the Birmingham 

Association of Mechanical Engineers by Mr. R. B. Hodgson, on 

‘*Styrian Steel, Billets, Bars, and Forgings.” ‘‘ Noric” iron is 

mentioned by Horace in his ‘* Odes,” 65 B.C., whilst its excellence is 

spoken of by Ovid and Tacitus. Mount Erzberg, quarried 2000 

years ago, yields up its rich deposit daily, its supply being 

apparently limitless. Styria, with her vast forests to supply pure 
charcoal close at hand, and her strong mountain streams to give 
motive power, is comparatively richer in pure iron ores than any 
other part of the world. For toughness and hardness Styrian 
steel holds ‘“‘pride of place” the world over. Tap and die 
sinkers, stampers, piercers, general metal workers—all of which 
trades are numerous in the Midlands—are well acquainted with the 
excellent qualities of Styrian steel, whilst every mint of import- 
ance, except the Royal Mint, London, uses this metal for dies. 

In the discussion which followed, Professor Turner, Birmingham 

University, mentioned that in the British Museum there was a 

piece of iron which had been found in the Great Pyramid of Egypt, 

probably placed there before 3500 B.c. 

Good progress is being made with the new University buildings 
at Bournebrook, and one section of the engineering department is 
approaching completion. Members of the Birmingham Scientific 
Society recently paid a visit of inspection to this department, over 
which they were conducted by Mr. R. C. Porter, mechanical lec- 
turer at the University. The main buildings are being erected on 
an elevated site facing the Bristol road, about a quarter of a mile 
from Bournebrook, and the outside walls, in solid masonry, now 
reach a height of something like 25ft. Of these buildings the 
chief features will be the large hall and the block for the faculty of 
mining, but they will also comprise testing and electrical labora- 
tories, equipped in the most up-to-date fashion, workshops, 
students’ reading-rooms, and drawing-offices. The rest of the 
buildings—the engineering block—are nearer completion than the 
main hall, though progress is most marked in respect of the former. 
In the large engineering hall powerful engines and dynamos, and 
a number of machines of all descriptions and various mechanical 
contrivances, each having a distinct educational value, have been 
placed in position, and in some instances they have been got into 
working order. A few of the students in the advanced classes 
have already made their acquaintance with the engineering shop. 
Some time must necessarily elapse before the engineering section 
is located at Bournebrook, but when theory is taught there only, 
the senior students will be allowed to do experimental work in the 
large engineering shop. 

The engines and machinery in the machinery hall are estimated 
in value at £10,000. The boiler-house, containing several large 
boilers of various patterns, has been completed, and the feed 
pumps are also in working order. There is much to interest in 
that hall. A fine triple-expansion engine of the marine type occu- 
pies a position in the centre. It is equal to 150 horse-power, and 
is for the generation of electricity, which will illuminate the 
buildings, and drive the motors and machinery. A number of 
powerful dynamos and turbines, as well as steam engines, have 
also been completed. There is a good deal of apparatus specially 
designed for tests and experimental work. A Diesel oil engine 
drives an ammonia refrigerator for the production of ice. Outside 
the engineering hall is a plant for producing Mond gas, and fifty 
yards away are the metallurgical buildings, which include 
foundries and forges still under construction. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—Both the business and industrial situation through- 
out Lancashire remain very unsatisfactory. The condition of the 
engineering trades continues much the same as I have reported for 
some time past, and it is exceptional where establishments are at 
all well off for work ; in nearly all departments new orders still 
come forward very slowly, and slackness is the prevailing position. 
Throughout all sections of the iron trade business is extremely 
quiet, and almost complete stagnation prevails as regards buying 
in pig iron, and although there is no quoted alteration to any 
material extent in current makers’ rates, actual selling prices are 
very irregular, and it is scarcely possible to fix any definite 
price at which transactions might just now be put through 
under special conditions. The basis even of makers’ prices 
is, however, so low that there is a very general indifference about 
contracting forward at current rates; on the other hand, con- 
sumers show a disinclination to buy, no matter what price may be 
quoted, and just now there is little or nothing passing through 
beyond purchases that have to be made to cover immediate present 
requirements. Much the same tone of general depression also con- 
tinues throughout the finished iron trade. The only direction in 
which there is some substantial indication of improvement is in 
semi-finished and manufactured steel, prices for which have been 
steadily hardening, apparently not so much owing to any enlarged 
volume of buying in this district, as to the increasing activity in 
the shipbuilding industries of the North. Raw material does not, 
however, follow the upward move in other sections of the steel 
trade, and although makers are generally holding with firmness to 
late quoted rates, business is only practicable where sellers are 
prepared to meet buyers with some concession in the way of 
price. 

There was only a very inactive sort of iron market at Man- 
chester on Tuesday, and few transactions passing through to afford 
much real test of prices. For local and district brands of pig iron 
makers’ quoted rates were generally without alteration from last 
week, except that perhaps some brands of Derbyshire were to be 
bought at lower figures, and that Lancashire makers have to accept 
considerably under their nominal list to effect sales. The Lincoln- 
shire makers, at their usual meeting on Friday, re-declared the list 
basis prices both for foundry and forge numbers, but they are still 
underquoted by merchants in foundry qualities, and are now being 
undersold in forge qualities by some of the Derbyshire brands, 
which, it is said, have been withdrawn from the South Staffordshire 
market, and are being offered in this district at 1s. 6d. to 2s, 
under the list basis rates for both Lancashire and local makes. 
Delivered Manchester district, 47s. 6d. remains the list basis for 
No. 3 foundry Lincolnshire, with outside sellers at 47s. to 47s. 3d. 
Lancashire does not average more than 51s. to 51s. 6d., and Derby- 








shire brands are to be bought at 51s, to 51s, 6d, to 52s, Forge 


qualities, delivered Warrington, are still quoted about 47s, 24 fi 
both Lancashire and Lincolnshire, but Derbyshire forge iron’ has 
been offered, delivered in this district, at about 45s, 6d. to 46; 

Middlesbrough and Scotch iron has. eased down slightly fics 
the rates that were being quoted freely last week, and particula, iy 
for some brands of Scotch prices are extremely irregular the y 
being a margin of 2s. to 3s. per ton between the nominal * aa 
tions of makers at the figures at which special sales are cosa : 
ally put through. No. 3 foundry Middlesbrough ranges re 
about 50s, 10d. for open brands to 5ls. 4d. to 51s. 7d. for makew 
. 5 : 7 f J akers 
iron, delivered by rail Manchester, Scotch iron is quoted about 
53s, to 53s, 3d. Eglinton, and 53s, 3d. to 53s, 6d. up to His, as th 
makers’ price for Glengarnock, and about 56s. for Gartsherrie. 
delivered Manchester docks, Of American iron there are no 
further arrivals, and the quotation for foundry qualities remains 
about 47s. net, Manchester docks. A fairly large cargo of Cana 
dian iron is due shortly at Liverpool, but at present there are =A 
quotations on the market. 

Makers of hematites continue to hold with firmness to thei 
orices, and decline to entertain offers at under the quoted rates 

usiness is still, however, very limited in weight, which does not 
contribute towards any strength as regards the local market. and 
to secure orders sellers are prepared with concessions upon makers’ 
rates. For delivery in the Machester district 60s. 6d. to 61s, ang 
62s. may be given as about average quotations for No. 3 foundry 
qualities, ’ 

In the finished iron trade there is still nothing in the way of 
improvement to note, and at the usual fortnightly meeting of ‘the 
Associated Lancashire Bar Makers, held in Manchester on ‘i'uesday 
very depressed reports were presented with regard to business. 
Manufacturers are in the position that new orders are extremely 
few and difficult to book at current rates, whilst they cannot come 
lower in price without corresponding actual loss on the cost of 
production. It was decided that no further change could be 
made in the list basis rates, which remain £6 58. stations, and 
£6 6s, 3d. delivered into warehouse. Makers outside the Associa. 
tion are, however, selling at a trifle under these figures, and bars are 
reported coming in from the North of England at under £6 per ° 
ton delivered here. Yorkshire bars remain £6 5s., and North 
Staffordshire bars £6 5s, and £6 7s. 6d. upto £6 10s. delivered here, 
The Associated Hoop-makers, who also met the same day at 
Manchester, reported a moderate business doing, which is fairly 
taking away the present limited output, and list basis rates were 
unaltered at £7 7s. 6d. random to £7 2s, 6d. special cut lengths 
delivered Manchester district, and 2s. 6d. less for shipment. 

In semi-tinished and manufactured steel, although it can 
scarcely be said there is any largely increased business giving out 
so far as this district is concerned, prices all round have during 
the pet week shown an upward tendency. Billets continue to 
harden both in quotations for English and German makes, local 
quotations being tirm at £4 10s. to £4 12s. 6d., with German billets 
only in exceptional cases quoted under £4 4s, 6d, and £4 5s, for 
fin., up to £4 5s, 6d. to £4 6s. for 2in., and upwards. American 
billets are still reported obtainable at about £4 per ton delivered 
here. For most descriptions of finished steel quotations are steadily 
tending upwards, the principal advance being in boiler plates, 
The associated makers, at a meeting on Friday, put up their basis 
5s. per ton for Lancashire boiler specifications delivered in this 
district, the minimum quotation being now £6 17s. td., and 
common plates are stiffer to the extent of about 2s. 6d. per ton, 
quotations being now scarcely under £6 2s. 6d.; angles are also 
decidedly stronger and quoted £5 15s. to £5 17s. 6d.; with bars 
firm, but without really quotable change, and ranging from 
£6 2s, 6d. in special cases up to £6 5s. and £6 7s, 6d. delivered in 
this district. 

The announcement of the somewhat unexpected death of Mr. 
James Swift, the general secretary of the Steam Engine Makers’ 
Society, will be received with general regret throughout the 
engineering trades of this district. Mr. Swift was one of the 
best known trade union leaders in the North, and had held the 
position of general secretary for his society over a period 
of thirty years. He was a very strenuous worker for his society, 
and his greatest pride was that he had brought it to perhaps the 
soundest financial ition of any similar organisation in the 
country. In fact Mr. Swift practically died in harness on the 
work of his society, being at the time busily engaged in the pre- 
paration of his annual report, and the labour involved in this to 
some extent brought about a breakdown in his health. A few 
weeks back he was ordered by his doctor to remain at home, and 
although continuing work there, has not since been able to resume 
active duties. For several years Mr. Swift was a member of the 
Parliamentary Committee of the Trades Union Congress, and in 
all matters connected with trades union movements his views 
commanded the highest respect. What is known as the “new 
unionism ” found no support from Mr, Swift, who strongly held to 
the more sober policy of the old-time unionists. During the great 
dispute in the engineering trades a few years back, in which his 
society was involved, Mr. Swift was appointed one of the official 
representatives of the workmen, and laboured earnestly to bring 
the matter to a peacefulsolution. In 1895 Mr. Swift was appointed 
a Justice of the Peace for the City of Manchester, and always took 
a considerable share in the work of the courts ; he was also one of 
the Visiting Justices to the Strangeways Prison. 

At a meeting of the Manchester Geological and Mining Society 
held in Manchester on Tuesday, the question of the employment 
of electrical power for mining purposes was again under discussion. 
A paper was read by Mr. Maurice Georgi, of Edinburgh, on 
«* Fhectrical Machinery for Pumping, Ventilating, Winding, and 
Haulage and Coal-Cutting,” in which he said that although the 
initial outlay for an electrical plant might be from 20 per cent. 
to 25 per cent. more than if steam were used, the saving in work- 
ing expenses afterwards would be as much as 50 percent. In the 
discussion which followed the opinion was freely expressed that 
if Mr. Georgi’s conclusions were sound, and safety in the use of 
electricity could be guaranteed, electrical installations would 
speedily be installed in the various mines throughout the 
district. 

The slight improvement in the better qualities of round coal 
which has been brought about during the last week or two owing 
to increased requirements for house-fire purposes is stil] fairly well 
maintained, and most of the collieries are being kept on pretty 
nearly full time, with the output moving away and prices fairly 
steady at recent rates. : 

The position with regard to other classes of fuel remains unsutis- 
factory. Although the output of the collieries in the lower 
qualities of round coal outside present requirements for common 
house-fire purposes is moving away fairly well, for steam and forge 
consumption the demand for ironmaking and other manufacturing 
purposes continues but limited, owing to the general depression in 
the leading Lancashire industries. Users still buy only from hand 
to mouth, and prices are weak, with low-cut quotations frequently 
made to effect sales of anything like quantities. The commoner 
sorts of steam and forge coal could, on special sales, be bought 
from about 7s. 9d. to 8s. 3d., with 8s, 6d. and 8s, 9d. about the 
general quotations for good descriptions at the pit mouth. 

Engine fuel is, perhaps, rather more plentiful in some quarters, 
owing to the increased quantity of house coal recently going away, 
but generally there is no very great weight of slack hanging at 
Lancashire collieries, and prices for the most part are being well 





maintained, except, perhaps, in the inferior sorts, which have to 
meet with keen competition from outside districts. At the pit 
mouth the best descriptions of slack still fetch from 6s. and 6s. 3d. 
up to 6s, 6d. and 6s, 9d., medium sorts about 5s. to 5s. 6d., with 
common slack averaging about 4s. to 4s, 6d. at the pit. In the 
Derbyshire district there is, however, common slack to be bought 
for prompt clearance at from 1s. 9d. and 2s. per ton upwards at 
the pit mouth, 

A moderate business is doing for shipment, but mostly at low 
prices, ranging from 9s. and 9s, 3d. up to 9s..6d. and 9s, 9d. 
delivered at the Mersey ports or the Manchester Ship Canal, 
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~There is a shade of improvement in the hematite pig 


odes but the demand has not yet assumed much force and 
vigour - indeed, the volume of business doing is still kept down to 
the production of 22 furnaces, which is 12 less than in the corre- 


sponding week of last year. Jt was not expected that the demand 
for iron, Which was cut down so drastically in the autumn of last 
year, would recover as suddenly. But it is certain that by degrees 
‘makers are finding new markets for their produce, although the 
rowth in the demand is necessarily slow. Prices show no change. 
Mixed Bessemer numbers are at 54s. per ton net f.o.b., and 
warrant iron is at 53s, 6d. net cash sellers, buyers 6d. less, 
Stocks of makers’ iron have been further reduced, and do not now 
exceed more than about 30,000 tons. The stocks of warrant iron 
have been further reduced this week b 585 tons, and now total 
up at 20,792 tons. Only a small trade is being done in forge and 
foundry iron. The trade in charcoal iron is not so brisk as it has 
been, but the one furnace in blast in this district on this class of 
metal is likely to remain at work until the supply of native char- 
4] is exhausted. 
Iron ore is in better demand locally, but the market is still quiet, 
comparatively speaking, and prices show no upward movement ; 
Qs, is still the value of good ordinary sorts net at mines, and 15s, 
for best sorts, Only a small demand for foreign ores is reported. 

Stee! makers are fairly well employed. In heavy rails they are 
able to keep their mills steadily at work, and new orders are 
reported, while the inquiry is fairly steady. Prices, however, are 
low at from £4 15s. to £5 net at mines. Tram sections are in 
moderate request, but little is being done in light rails. Ship- 
building material is in improving demand, but the mills are yn 
employed on the day shift. Other steel sorts are in quiet request. 

Shipbuilders are gradually getting busier. Last week two more 
submarines were launched for the British Admiralty, and seven 
others are almost ready to take the water. 

Coal and coke are in rather better demand, but prices are still 
low. 

Shipping is more busily employed. The exports last week from 
West Coast ports included 8623 tons of iron and 15,£32 tons of 
steel, a total of 24,155 tons, in contrast with 16,170 tons in the 
corresponding week of last year, an increase of 7985 tons, The 
total exports this year have reached 110,212 tons, compared with 
147,527 tons in the corresponding period of last year, a decrease of 
37,315 tons. 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THe South Yorkshire coal trade continues to be very well 
maintained, the demand for house coal being exceptionally good 
for the metropolitan and Eastern Counties markets. The local 
demand is also fairly satisfactory, and values are therefore kept 
at former figures. House coal business, however, continues to be 
somewhat indifferent in thin seam pits, where reduced time is 
being worked. Best Silkstone house coal still fetches up to 
13s. 6d. per ton; Barnsley softs, 12s. 6d. per ton; seconds, from 
9s, 6d. to 10s. per ton. 

In steam coal, as is usual in this month, business is quiet, 
and no further progress is being made with regard to the placing 
of contracts for shipping, buyers being insistent on obtaining 
the reduction for which they have been standing out. Coke is 
no brisker than last reported, prices remaining at the unre- 
munerative rate already quoted. Small coal is a drug in the 
market, and can be had almost for the asking. 

The trade done by Yorkshire collieries with Hull during 
February shows considerable decrease. The total weight sent 
to the greatest Yorkshire port last month was 218,640 tons—a 
reduction of 43,088 tons as compared with the corresponding 
month of last year. A comparison of the two months’ trading 
shows that during January and February of this year the weight 
sent to Hull was 482,592 tons, and 515,232 tons in the two 
opening months of 1903. One reason for the falling off is the 
fact that in 1903 the dislocation of the coal trade in the United 
States caused heavy supplies to be sought in this country. Of 
that abnormal business the Welsh coalowners received the bulk, 
but Yorkshire benefited also, as 94,480 tons were shipped from 
Hull to the States during January and February, while for the 
two opening months of this year the total reaches to the slight 
amount of 477 tons, 

The export trade from Hull was considerably lower during 
February, the weight sent abroad being 73,062 tons, as compared 
with 104,861 tons in February of 1903 ; while for the two months, 
the corresponding figures are 150,238 tons this year, and 236,776 
tons last year. Sweden was the largest customer last month, 
taking 13,245 tons, against 9543 tons; Germany comes next with 
12,459 tons, against 14,241 tons; France, 4586 tons, against 3151 
tons ; Belgium, 3309 tons, against 3851 tons ; South America, 9425 
tons, against 9339 tons ; Holland, 6366 tons, against 5851 tons ; 
North Russia, 4715 tons, against 5152 tons; West Indies took 
1808 tons, and Italy 4785 tons. No business whatever was done 
with these two markets last year. 

A more confident feeling now pervades the East End of Sheffield 
where the heavy trades are situated, the principal factor in the 
improvement being the preparations made to deal with the armour- 
plate orders mentioned last week. The steel melters, the first 
workers to be benefited, are being freely called in, while the rolling 
mil] hands follow. Work in the armour mills benefits other indus- 
tries, more particularly in the case of firms who devote their 
attention to moulding. 

There is an improvement to report in forgings and castings for 
shipbuilding, owing to the increased trade doing on the North- 
East Coast. That improvement would have been still more marked 
were it not for the success of the German and other foreign firms 
in their competition with home manufacturers, but, as it is, the 
new work is making things more lively throughout several of the 
large establishments which give attention to marine material. 
The betterment formerly noticed in railway material is also being 
maintained, but it is noteworthy that what is now being ordered is 
not required for extensions of existing lines, but is mainly for the 
maintenance of the permanent way or rolling stock, with several 
enlargements of stations and other buildings. Railway material 
prices, it is complained, are extremely low; indeed, the rule as toa 
harrow margin of profit extends all round. 

In one comparatively recent department, that of electric tram- 
Way material, there is much good work being done by the Hadfield 
Steel Foundry Company, Limited, and by Messrs. a Allen and 
Co., Limited. The latter, who bought the business of Askham 
Brothers and Wilson, have decided to transfer the manufacture of 
tramway material from the premises carried on by their predeces- 
sors to Tinsley, the company having several acres of freehold land 





this week ; demand is better, shipments have increased, stocks of 
pig iron have been reduced both in makers’ hands and the public 
warrant stores, and in no branch have prices become easier ; in 
fact, in some, quotations have been advanced, the higher prices 
being also realised. There is thus an encouraging feeling, which 
may be said to be quite justified. 

Cleveland pig iron is stronger in price, and makers are well 
situated, as they have on their books good orders, which will take 
up the production for some weeks, pot as they expect the demand 
to continue to improve over the spring, they are not competing 
keenly. Cleveland warrants have risen in price, and have attained 
a higher figure than has been reported since the third week in 
February, but still the fluctuations are within narrow limits ; in 
fact, they do not favour operations among the speculators at 
Glasgow, who can now only deal in Cleveland warrants, there 
being too little Scotch or hematite in the stores to make it safe to 
operate in them. For most of the brands of Cleveland pig iron 
consumers have now to pay 43s. per ton for early f.o.b. deliveries 
of No. 3 quality, and makers quote and realise that where their 
brands are not found in the public warrant stores, but those whose 
iron is in these stores in any considerable quantity, have practically 
to take warrant price, for naturally the consumer will not give 
more than that at which he can get the same iron out of the 
warrant stores. The number of brands of Cleveland iron now 
in the warrant stores is very small; in fact, nearly the whole of 
the 102,000 tons now in Connal’s is said to consist of one firm’s 
brands, 

The general prices of Cleveland pig iron are less influenced now 
by the fluctuations in the quotations for warrants than they have 
been for years, more especially the prices of the lower qualities. 
Second hands and some of the makers have sold No, 3 Cleveland 
iron at 42s. 74d. per ton for prompt f.o.b. delivery ; and while 
some business was done at 42s, 6d. in the early part of the week, 
it is not now obtainable at that figure. Makers think there is no 
reason why they should come down to that in the face of the 
spring season, and they are not willing to commit themselves to 
the execution of orders the prices of which cannot cover cost of 
production. It is unders that the present prices leave little or 
no profit to even the most favourably situated of the makers. 

At present the price of No. 3 Cleveland pig iron compares badly 
with those of the lower qualities, the latter being relatively dearer, 
a fact which may be attributable to the circumstance that the pro- 
ducers have to themselves practically the whole of the market for 
the lower qualities ; there is nothing in the public warrant stores 
to compete with them, whereas in the case of No. 3, nearly the 
whole of the 102,000 tons in stock in the public stores is either 
No. 1 or No. 3. That leads to the price of Nv. 3 being largely 
regulated by the fluctuations in the quotations for warrants, 
whereas the prices of forge iron are determined more by legitimate 
business. It is not customary to put the lower qualities into the 
public stores, and the quotations for them have been steadily 
maintained for some time. No. 4 foundry is now at 42s. 6d.; No. 4 
forge at 42s, 3d.; mottled at 41s. 9d.; and white at 41s. 6d. per 
ton. On the same basis as No, 4 forge, the price of No. 3 should 
be 43s, 3d. 

Trade in hematite pig iron has improved, and the demand is 
better than it has been for a long time, owing to the brisker con- 
dition of the shipbuilding industry. Since the middle of February 
mixed numbers of East Coast hematite pig iron have stood at 51s. 
per ton, but this week the figure has been raised to 51s. 6d., and 
some of the makers have advanced their quotation to 52s, They 
have done a very good business, and have encouraging prospects, 
but they yet do not get relatively as good rates as the producers of 
Cleveland pig iron. No. 4 is at 50s. per ton, and there is not much 
of that quality on offer. The price of Rubio ore is increasing ; now 
15s, 3d. per tonc.i.f. Tees is the lowest figure that will be accepted, 
and the Spanish mineowners are very firm indeed, since there 
has sprung up a better demand. 

During this week an order from Canada for Cleveland pig iron 
has been secured, the first for two yearsor more. It is curious to 
note this fact, when Canadian pig iron is being sent to Scotland. 
The shipments of pig iron from the Tees to Italy continue to be 
heavy, the iron oe nearly all hematite, and that helps the 
improvement of that branch of the pig iron trade. The stock of 
Cleveland pig iron in Connal’s public warrant stores on the 8th was 
102,260 tons—a decrease this month of 497 tons. 

The demand for steel plates and angles has further increased, 
and a larger production is expected, but as yet none of the idle 
mills have been re-started. Steel ship angles have been advanced 
2s. 6d. per ton this week, and now consumers have to pay £5 5s., 
less 24 per cent. f.o.t. Steel ship plates are firm at £5 12s. 6d., 
less 24 per cent., which is practically the same as the Scotch 
producers are asking. Common iron bars are at £6 2s. 6d., less 
24 per cent., and there is more activity at the mills. 

The steel rail trade is less favourable, and the orders in hand do 
not suffice to keep the mills in full operation. Last week, Messrs. 
Bolckow, Vaughan and Co., stopped their mills on Thursday night, 
and until further notice they will only work four days per week. 
Some time ago the Derby Town Council gave an order for a 
considerable tonnage of steel tramway rails to one of the Belgian 
firms, who had quoted £1200 less than any English manufacturer. 
This contract has been cancelled, on account of delays in the 
delivery of the instalments and other circumstances, and the 
North-eastern Steel Company, Middlesbrough, have undertaken 
to complete the order on the same terms as those arranged with 
the Belgian makers. 

The Bill for the proposed Yorkshire Dales Railway has been 
withdrawn, but it is expected that the scheme will be revived 
next year. Mr. R. L. Wedgwood having been appointed secretary 
of the North-Eastern Railway Company, Mr. C. A. Lambert, the 
superintendent of the York (South) district, has been appointed 
to succeed him as district superintendent at Middlesbrough. Mr. 
Lambert is ason of the late general manager of the Great Western 
Railway Company, and has been district superintendent at York 
for the last two years. 

The coal trade continues dull, but, if anything, is a little better 
than it has been for the last month or six weeks, there having been 
more buying of best steam coal, as was to be looked for in March, 
and the price has been put up to 9s. per ton f.o.b. for this 
month’s delivery, and 9s, 6d. for April and May, while seconds are 
firmer at 8s., but small steam is a drug upon the market, and 
seldom will more than 3s, 3d. per ton be paid for it. As regards 
gas coals the demand has slackened, and not all that is bought is 
being taken. Thus, the London gas companies are not wanting 
all their regular monthly quantities, as they have now rather heavy 
stocks. It is very difficult to dispose of the surplus production. 
For best gas coals 8s. 3d. will now Setsion, with 7s. 6d. for seconds, 
There are several inquiries from the Continent for considerable 
quantities of gas coal, but the competition is keen, and German 


available there for concentrating that department at their head- colliery owners have of late been very successful in securing orders 
” By ? 


quarters, 

In the iron trade the symptoms point to higher rates ruling at 
ho very distant dates; but meanwhile the quotations given last 
week are not appreciably altered. 

The foreign trade in cutlery for February amounted to £45,790, 
against £47,231 for the corresponding month in last year, and for 
the two months £99,620 against £108,704. All markets show an 
increase except Norway, Germany, and Belgium, 





NORTH OF ENGLAND. 
(From our own Correspondent.) 
A MoRE satisfactory tone and a brisker trade are to be reported 





the imposition of the export duty telling much against sellers here. 
Foundry coke is at 14s. 6d. per ton f.o.b., and medium at 13s, 3d. 
per ton delivered at the furnaces on Teesside. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
THERE is a better feeling in the Scotch iron trade, and business 
has been improving in various important respects. Good orders 
have in recent weeks been placed with the steel makers ; and it is 
important to notice that, instead of competing with us, the 
Germans are now offering to buy steel from us, There -is little 
fear, at the same time, of any material competition from: America 





this week in the iron and steel industries. Consumers generally | either in raw or manufactured iron. The pig iron market was 


have bought more freely, as it does not now seem that they are 
likely to be gainers by holding off, seeing that the spring season is 


very idle at the beginning of the week, and there has been little 
doing in warrants, Cleveland iron is quoted 42s. 44d. cash, and 


at hand, and that is almost invariably a period of active deliveries | 42s, 6d. one month. Scotch warrants are quoted nominally 51s. 


and improving prices, and there is no reason why that should not 


There is no business doing in Cumberland hematite. The prices 








be the experience this year. There are several favourable features ! of Scotch makers’ iron are steady, and consumers have been pur- 


chasing freely from merchants and makers. G.M.B., No. 1, is 
quoted at Glasgow 51s. 6d.; No. 3, 49s. 6d.; Wishaw, No. 1, 
52s, 6d.; No. 3, 50s.; Carnbroe, No. 1, 52s. 6d.; No. 3, 49s. 6d.; 
Clyde, No. 1, 58s.; No. 3, 51s. 6d.; Gartsherrie, No. 1, 58s. 6d.; 
No. 3, 52s.; Summerlee, No. 1, 58s. 6d.; No. 3, 52s. 6d.; Lang- 
loan, No. 1, 69s.; No. 3, 55s.; Coltness, No. 1, 70s. 6d.; No. 3, 
56s.; Glengarnock, at Ardrossan, No. 1, 59s.; No. 3, 52s.; Eglin- 
ton, at Ardrossan or Troon, No. 1, 52s.; No. 3, 49s.; Dalmellington, 
at Ayr, No. 1, 51s. 6d.; No. 3, 48s. 6d.; Shotts, at Leith, No. 1, 
60s.; No. 3, 54s. 6d.; Carron, at Grangemouth, No. 1, 60s. 6d.; 
No, 3, 53s. 6d. per ton. 

There has been a good business in Scotch hematite pigs, the 
increasing demand for which has sent up prices 1s. to 1s. 6d. per 
ton. This class of iron is now quoted 56s. 6d. to 57s, for delivery 
at the West of Scotland steel works. 

Since last report one furnace that was making ordinary iron has 
been put out at Gartsherrie ironworks, and there are now 84 fur- 
naces in operation in Scotland, compared with 85 last week, and 
84 at this time last year. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 6539 tons, against 6373 in the corresponding week of 
last year. There was despatched io the United States 100 tons ; 
Canada, 115 ; India, 45; Australia, 647 ; France, 53 ; Italy, 1207 ; 
Germany, 415; Holland and Belgium, 200 each; Spain and 
Portugal, 10; China and Japan, 154; other countries, 275; the 
coastwise shipments being 3118 tons, compared with 2982 in 
the same week of 1903. 

The arrivals of Middlesbrough pigs at Grangemouth in the past 
week amounted to 8945 tons, being 94 tons less than in the corre- 
sponding week of last year. The total arrivals since January Ist 
are 90,755 tons, being 672 tons less than in the corresponding 
period of last year. 

There is a fair business doing in the finished iron trade, but 
makers are not so well supplied with orders as they could desire. 

A large amount of fresh work has been booked in the steel trade. 
It is reported that some firms have orders that will keep them 
going for three or four months. Owing to the improvement in 

usiness, the steel makers have again raised prices of bars and 
ship plates 2s. 6d. per ton. They now quote ship plates £5 15s., 
bars £6 5s., and angles £5 5s. per ton. The question of raising 
the prices of boiler plates was under discussion, but such a step 
was believed to be premature, and no alteration was made on the 

uotation of £6 5s. All the above rates are subject to 5 per cent. 

iscount for cash in one month. The steel makers have been 
receiving good orders for structural material as well as for ship- 
building steel. 

Within the last week or two the Clyde shipbuilders have booked 
a very considerable amount of fresh tonnage, and the business out- 
look has been gradually improving. 

There has been considerable activity in the home branch of the 
coal trade, and household coals have gone off very freely, owing tu 
the cold weather, at steady prices. The shipping branch of the 
trade, on the other hand, has been very dull. At Glasgow the 
past week’s shipments were about 11,000 tons less than in the 
preceding week, and, taking the whole of Scotland, the aggregate 
shipments from the various ports show a decrease of over 13,000 
tons. Main coal is quoted f.o.b. at Glasgow 7s. 6d., ell 8s. 6d. to 
8s, 9d., and steam and splint 8s. 9d. to 9s. per ton. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

GENERAL attention has been centred upon the Hirwain 
Colliery dispute, and its changing phases noted with interest. 
The colliery was stopped through the action of the colliers in 
absenting themselves without leave, and when they wished to 
resume work permission was only granted upon condition that they 
paid for the damage done to the pit. Then the Federation agent 
intervened. The next step was taken by the tradesmen of 
Hirwain, who offered to make good the loss, as the stoppage was 
ruining the district. The following step was taken by the Federa- 
tion last week by deciding not to interfere, but to allow the men 
to settle with the management, and the final incident is not with- 
out its touch of irony, for the colliery has so deteriorated that 
only a portion of the men can now find working places, and at 
least 200 men must seek employment elsewhere. The moral of 
the case is very obvious, and should be a deterrent to any im- 
pulsive action of colliers in abandoning a colliery, which gets out 
of order more quickly than an unlet house, 

The moderating weather has had a good effect on the coal trade, 
and quite a brisk time has been experienced at all ports. On one 
day at Cardiff thirty large cargoes were despatched, and Swansea 
total for the week was over 51,000 tons. Coalowners have been 
busy making up for lost time with the large and important con- 
tracts they hold. Best steam and seconds, drys, best Monmouth- 
shire, No. 3and No, 2 Rhondda, and best house have been the 
chief demand. As for small steam, there is no sign of its 
recovering, and prices, as will be seen by quotations, have fallen 
very low. 

Sales by auction of cargoes not infrequently give a forecast of 
the state of trade. Last week a cargo of Cory’s Merthyr steam 
coal was sold at Cardiff, and was knocked down to highest bidder 
at 10s. Id. 

Leading members of the coal trade in Wales are exercised by the 
floating rumour from town that not only will the tax on coal be 
retained, but, in all probability, increased. By the outsiders the 
tax has been regarded as easy of collection, and, in addition, not a 
few ple, otherwise well informed, have thought that Welsh 
coal, being a natural necessity, a few ‘“‘sprags in the wheels” for 
lessening output would be of service. But the fact, as coal 
authorities know, is that the tax is telling severely upon owners of 
second and inferior coals, and that an additional burden would 
cause the stoppage of many collieries, In the Swansea and neigh- 
bouring districts there is great distress at present, and over 
has been granted by the Federation for relief to colliers out of 
work, 

On ’Change, Cardiff, mid-week, the trend of prices upwards for 
best coal was firmly shown. Closing figures were :—Best steam, 
lds. to 15s. 3d.; best seconds, 14s. 3d. to 14s. 9d.; ordinary 
seconds, 13s, 6d. to 14s.; drys, 13s. 9d. to 14s.; best smalls, fs. 9d. 
to 7s. 3d.; best ordinaries, 6s, to 6s. 3d.; seconds, 5s. 6d. to 5s, 9d.; 
inferiors, including drys, from 5s. Monmouthshire semi-bitumin- 
ous: best large, 12s. 6d. to 12s. 9d.; best ordinaries, 12s. 3d. to 
12s, 6d.; seconds, Ils. 3d. to 11s. 6d. House coal: best, 16s. to 
16s, 6d.; best ordinaries, 14s. to 15s.; seconds and cheaper kinds 
from 10s. 6d. to 13s. Ruling prices for delivery inland up to 19s. 
No. 3 Rhondda, 14s. 6d. to 14s. 9d.; brush, 12s. to 12s, 3d.; small, 
9s. 6d. to 9s. 9d. No, 2 Rhondda in good demand for bunkers, 
1ls.; through-and-through, 8s. 6d. to 9s.; small, 5s. 9d. to 6s. 3d. 
Patent fuel, 13s. 9d. to 14s. 3d. good demand. Pitwood better ; 
best French fir, Newport and Cardiff, 16s. 9d. to 17s, 

The Italian navy will likely close in a few days for a quantity of 
best coals. Russian agents are also in the market, and negotiations 
are on with respect to Japanese purchasers, to be sent at high rates 
of insurance by a roundabout course to avoid capture, This is 
discussed by some members on Change. I give it for what it is 
worth. 

The Great Western Railway management is in the market for 6000 
tons weekly best locomotive coal. 

Anthracite coal has shared with steam and bituminous in 
improving demand, though prices are little altered. At Swansea, 
mid-week, best malting was quoted at 20s.; seconds, 17s.; large 
coal, 10s. 3d. to lls, 3d.; machine cobbles, 18s.; nuts, 16s. to 
18s. 6d.; peas, 10s. to 12s.; rubbly culm, 6s. 3d.; duff, 3s, 6d. 
Best steam coal is quoted at 14s. 3d.; seconds, 12s,; bunkers, 9s. ; 
small, 5s, to 6s.; No, 3 Rhondda, 16s.; No. 2, lls. 3d. Patent fuel, 
including tax, 13s. 3d. Pit-wood, 18s. to 18s. 6d. into truck. 








A good seam of coal, 4ft. 3in., has been struck this week at the 
Great Western Colliery, Abergwnti. 
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‘*Mabon ” remains at Mentone, but his health is improved. Sir 
W. T. Lewis returned from Biarritz on Saturday, much the better 
for the change. 

It is estimated that fully 30 per cent. lessened output from the 
western coal valleys is taking place. Swansea reports Llanerch, 
Velinfran, Drew, Birchgrove, Henllys Vale, Grengola, Merthyr (at 
Clydach) idle. 

On Change, Swansea, this week, steel make reported en- 
couraging, and a good week of tin-plate business ; spelter, record 
make; Mannesmann normal; copper works busy; Gloucester 
engineering sheds very busy ; large Bessemer works on the hills 
fairly employed. 

Last week I stated that one of the largest shipments of steel 
bars from America was expected at Llanelly. This came in a few 
days ago—3000 tons—and the consignment to R. Thomas and Co, 
from Baltimore was quite a record shipment. This week, how- 
ever, Germany ran this close by the despatch from Rotterdam of 
over 2000 tons bars, and a quantity of spelter to Newport. i 
iron has also been arriving at the same port from Hayle. Ulver- 
stone, and Barrow, and Swansea imported tin slag from Hayle, 
steel scrap from Belfast, and pig from Harrington and Ulverston. 
Another large consignment of steel rails—2500 tons—left Cardiff 
this week for India, and a mixed cargo for Natal from Newport. 
Newport a!so despatched 1100 tons railway chairs to India. 

There was a large attendance of members Swansea Exchange 
this week and marked animation. Pig iron was stated to be 
showing weakness, and prices slightly less, but tolerable business 
local. Present price, Glasgow warrants, 51s. cash ; Middlesbrough, 
No. 3, 42s. 4d. cash ; hematite, Cumberland, 53s. 3d.; Welsh 
hematite, 57s. 6d. to 59s. ; Welsh merchant bars from £6. 

Sheet iron, £8 to £8 5s.; steel sheets, £7 10s. to £7 lis.; 
Bessemer steel tin-plate bars, £4 5s.; Siemens, best, £4 7s. 6d.; 
steel rails, heavy £4 10s. to £4 l5s., light £5 10s. to £5 lis. Tin- 
plates: Bessemer steel cokes, Ils. 6d. to lls. 9d. ; Siemens coke 
finish, lls, 9d. to 12s. Ternes, per double box, 28 by 2, C., 
23s. to 25s.; best charcoal, 13s. to 14s. ; big sheets for gal- 
vanising, £8 17s. 6d. to £9 ; finished black plate, the same quota- 
tion. 

Copper, Chili bars, £56 17s. 6d.; block tin, £123 17s. 6d. ; spelter, 
£23 2s. 6d.; lead, £12 5s.; iron ore, 13s. 9d. to 14s. 

There has been a fair amount of business done in tin-plate, and 
the demand promises to be good, and good loading is going on this 
week. Last week close upon 92,000 boxes were shipped, and the 
activity at works was shown by 86,000 coming out of stock, which is 
now reduced to 135,022 boxes. Still, one hears on Change and at 
works expressions of concern at prices being too low and Russian 
sheets falling off, and the trade in that quarter declining. One 
prominent complaint is extra cost of raw materials, and in some 
cases makers have been forced to take less than the low quotations 
given. 

The Navagazione Générale Italiana has come into the Cardiff 
market for large contracts, large and smal] steam. In December 
considerable contracts were placed by the same. Coal has been 
going freely to the Cape, Hong Kong, and India, but I note that 
two vessels for Japan went out in ballast. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


BUstmNESS continues pretty much as last reported on the Silesian 
iron market. Pig iron is in fair request, and makers maintain 
with firmness the prices of previous weeks; to Russia a brisk 
export is done, and there has even been talk lately of abolishing, 
for a time, the Russian import duty for German pig iron. Manu- 
facturers of finished iron and steel, especially those producing 
bars and sheets, have been giving more favourable accounts of the 
activity at their establishments last week. Girders are in lively 
demand, but the orders offering are very keenly competed for, as 
the general occupation at the girder mills is still moderate ; 

rices, consequently, have been showing some weakness and leave 
ut a very small profit. Heavy plate makers are still doing a 
languid trade only. 

According to the Breslauer Zeitung, the iron company Buta 
Bankowa in Russian Poland contemplates the building of a heavy 
plate mill ; this would mean a strong falling off or, perhaps, easing 
of the Silesian export in heavy plates to Russian Poland, which 
has always been of some importance. 

The Rhenish-Westphalian iron trade shows no improvement 
upon the unsatisfactory condition previously reported. The 
most important event of the week has been the forming of the 
much-talked-of steel convention ; twenty-six works belong to the 
Convention, which has been constituted for three and a-half years. 
Pheenix-Laar, the Westphalian Steel Works, Bochum, and Georgs 
Marien-Hiitte-Osnabriick have not joined. The head office of 
the Steel Convention is to be in Cologne or Diisseldorf. A very 
limited trade only is done in crude iron, and prospects are any- 
thing but fair. In semi-finished steel only extremely little is 
bought, and the rolling mills are mostly but indifferently em- 
ployed. Girders have nm quiet and somewhat neglected until 
now, and it is quite an exception where the mills are fully occupied ; 
here and there, however, a better inquiry has been coming in quite 
recently. Quotations show but little firmness. The wire trade is 
unaltered, which means that it is depressed ; only wire nails have 
met with a fairly good request. 

The Saxon Machine-tool Factory T. C. Reinecker, in Chemnitz, 
is reported to have received an order for 100 lathes, with electrical 
machinery, for the Japanese arms factories. 

Requirements in house coal have been smaller than previously, 
both in Rheinland-Westphalia and in Silesia ; also in engine fuel 
a moderate business only is done, but there may be an improve- 
ment soon, when the brick-making period begins in Silesia. Coke 
is in fair demand, and likely to remain in a good condition for 
some time. 

Iron and steel makers in Austria-Hungary are but very poorly 
employed, and the tone of the market consequently has been 
extremely languid. The machine and wagon factories, which 
have been restricting their working hours lately, and have very 
keenly felt the general depression, are going to be in better 
employment now, as orders for the State Railways, worth 
1,800,000 cr., will be placed shortly. 

The position of the Austro-Hungarian coal trade is still without 
improvement, only small lots are being purchased. 

After a long period of depression ironmasters in France appear 
to be doing a somewhat better trade now; from nearly all 
departments an improvement as regards demand and inquiry 
could be reported. Also prices have been inclined to move up- 
wards in a few cases. In the North and Pas de Calais department 
a fair business is done in coal, but from other districts in France 
rather unfavourable accounts are given of the coal trade. 

To judge from the small number of orders received in the various 
departments of the Belgian iron industry, the war in the East has 
already caused a decrease in the demand for several articles. Some 
weeks ago a slight revival could be noticed here and there, but last 
week has been remarkably quiet in the iron trade. Semi-finished 
steel] is very languid. Sheets meet with fair request, and a lively 
inquiry comes in for hardware. Hea lates are dull, as before. 

Coal and coke remain in pretty g' emand in Belgium, house 
coal having improved upon the week, 

In the district of Wiborg, in Finland, on the banks of the 
Ladoga Lake, a large layer of iron ore has recently been dis- 
covered. Government is said to intend taking in hand the un- 
covering, and, later on, the working of the ore mine. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, February 24th. 
THE competition between independent steel makers and the 
Steel Trust is creating some little friction, Some troubleis brewing 





in which the cost of labour will figure, but as the wages schedule 
continues until next June, no immediate change in the situation is 
probable. A good deal of disappointment prevails among pig iron 
makérs because of the backwardness of demand. The curtailment 
of production, which began last autumn, has not put the market 
in the shape that was anticipated. There is a considerable accumula- 
tion of iron, and as a result, prices continue to sag. A few large 
purchases were made within a few days, but it is understood thata 
certain guarantee was extended that the buyers would have the 
benefit of any further recession in prices. Considerable buying of 
pig iron was reported at Cincinnati, Louisville, Chicago, and 
St. Louis, but the improvement is spasmodic and not genuine. 
The few larger consumers, after having provided themselves with 
more urgent requirements, will probably withdraw from the 
market, and await further developments. It isimpossible tomake 
any predictions with regard to the future of the market. The 
United States Steel Corporation, it is believed, will make heavy 
purchases of Bessemer pig soon after the return of W. E. Cory, 
president of the Corporation, who is at present in Europe. While 
a good deal of material is being bought by stove foundries, engi- 
neering plants, and car builders, yet the total amount is far below 
what the market expects, and which is demanded for the mainten- 
ance of present values. 

The iron and steel industry in a general way is stumbling along 
under disturbing influences, chiefly due to a greater capacity than 
the market will absorb. It is strictly exact to say that there are 
held up requirements for two million tons of material, including 
extensive railroad requirements, but a great deal of this work will 
not be bought until all elements of uncertainty as to the ability of 
the steel makers to maintain prices are removed. There are here 
and there symptoms of fractional advances in prices of finished 
material, but this is due to the fact that the necessities of the 
straggling buyers are very urgent, and as they must have material 
immediately, they are compeiled to pay slight premiums. There 
are also signs here and there of the blowing in of furnaces, but 
there is nothing to warrant the belief that any general expansion 
of capacity to the figures of a year ago will soon take place. 

The use of Texas oil on railroads is increasing ; the Santa Fe 
Railroad has just closed a contract for 600,000 barrels of Texas oil 
at twenty-five cents per barrel, which is to be delivered in storage 
tanks along the line of that road. The Southern Pacific is also 
increasing its purchases of oil, and other railroads are finding it 
profitable to adopt this fuel in place of coal. 

The Federal Government proposes to reclaim one million acres 
of land in Utah and Arizona, which involves the outlay of some 
five million dollars in construction work and equipment. The pro- 
ject includes the construction of reservoirs, canals, and tunnels. 
A large amount of machinery will be needed. 

_ Inquiries are to hand this week for a large amount of engineer- 
ing material, including structural steel. One order in this city 
amounts to 6000 tons for a hotel. The Pennsylvania Railroad 
Company will decide at a meeting to be held early in March 
whether to construct its own tunnels, and when they will begin. 
Contracts for generators and motors for the power-house for the 
Long Island Railway will be letinashorttime. Thereisasufficient 
amount of business insight to impart considerable vitality to the steel 
industry, and the steel makers are very anxious to see the tide 
turn. Railway gross earnings are somewhat below those a year 
ago. But the severe weather of the winter has been to some 
extent responsible for it. A gradual increase in tonnage is now in 
sight, and the customary congestion of traffic will again manifest 


itself. 
New York, March 2nd. 

The accumulation of railroad freights in the West during the 
recent freeze up has created a temporary congestion of traffic, 
and it is putting the railroads to no small degree of trouble. 
Railroad cars are scarce, and it will be some time before the 
congestion will be relieved. Railroad managers, in speaking of the 
development in the Western States, say that the conditions now 
exist for a general improvement in trade which will reflect favour- 
ably upon industrial conditions. There is nowhere any accumula- 
tion of stocks in retail hands. The masses of the people have had 
several years of prosperity, the farmers have had good crops, 
wheat and cotton have brought good prices, and the accumulations 
in the savings banks show that the purchasing power of the people 
has teen materially augmented during the past two years. This 
favourable view applies as much to the Eastern section of the 
United States as to the Southern. These opinions afford a basis 
for anticipations of another upturn of prices and a broadening of 
demand which will be in marked contrast to the depression of 
the past two or three months and to the downward course of 
prices, 

The financial condition is favourable. Prices have reached 
normal values. Speculation itseif is at a rather low ebb. The 
stockbrokers think they are having a hard time. This is a favour- 
able indication from the industrial standpoint. It is estimated 
that the banks are carrying fully 200 million dollars worth more of 
securities than they were a year ago, and the trust companies, 
savings banks, and life assurance companies are carrying an equally 
largeamount. Thereis an active demand for money for legitimate 
business purposes. All these facts are taken as indicative of a 
general improvement in stocks. An interesting event of the past 
few days was a large purchase of Bessemer pig iron by the United 
States Steel Corporation. This is nothing unusual, as this concern 
has purchased on an average of 700,000 tons of Bessemer pig per 
annum for two years, The purchase is made just now because as 
it is believed that 13 dols. is the bottom price for Bessemer pig. 
Large purchases of basic pig have just been made, and this opens 
the way for large buying of billets, the estimated requirements of 
which are placed in the neighbourhood of 100,000 tons. 

The January exports of iron and steel show that there has been 
a marked increase in pig iron, steel billets, steel hoops, and steel 
rails. The value of the increase exports this January in these four 
items over last January amounts to 642,000 dols. The increase 
for the month of February over February last year amounts to 
734,000 dols. These figures are given in order to show the effect 
of the export policy inaugurated by one or two large steel-producing 
concerns. 

The estimated output of mills and foundries throughout the 
country shows that from 60 to 70 per cent. of last year’s produc- 
tion is being maintained. Now that the railroads are all open, 
a “ety movement of raw material and finished products will take 

e. 

2 Pig iron continues to be piled up on the banks of the southern 
furnaces, which are still holding out for 9-50 dols. for No. 2 
foundry, large consumers are holding back, expecting to buy at 
9-00 dols. The agents who are buying up heavy steel melting 
scrap and old steel rails are selling everything they can find. 
Orders for foundry coke have begun to roll in within the past 
forty-eight hours. The Pennsylvania Company and the Norfolk 
and Western are unable to get coke from ovens to furnaces as fast 
as wanted. The tin-plate combination continues to do a good 
oe on the basis of 3.45dols, for 100]lb, boxes of I4in. 
vy 20in. 

Orders from railroads for all kinds of material, including cars, 
locomotives, bridge material, and track supplies, are quite satis- 
factory. Cars are in much demand, but rail companies are 
supplying their necessities rather cautiously, notwithstanding that 
both lumber and iron are at the lowest er they are likely to reach. 
The billet mills are working as usual, and no changes of any im- 
portance have taken place. The situation in a general way is not 
satisfactory, now that we are in the early part of March, when a 
large volume of business is usually presented. The trouble is 
readily explained. Consumers will not buy as long as there are 
mills, furnaces, and factories not fully employed. Besides, all 
consumers know that the iron and_steelmakers could reduce 
prices a good deal without doing any harm to themselves. They 
have not done so, and for a year have stubbornly refused to make 
the reductions which fair dealing would seem to warrant. They 
have made their strong combinations, and they are determined to 





get the benefit of them. These are some of the reasons why a 
great deal of the demand which should be presented about this 
time is withheld. There isno reason for believing that there will 
be any modification in billets, rails, plates, structural material or 
anything else, for months to come. ’ 








THE NEWPORT HARBOUR COMMISSIONERS: 
WEEKLY TRADE REPORT, 


STEAM coal market is firmer; prices remain unaltered. House 
coal still keeps quiet. The quantity of coal shipped for week 
ending March 5th was 81,036 tons; foreign, 67,090 tons; and 
coastwise, 13,946 tons. Imports for week ending March 8th: Iron 
ore, 4195 tons ; pig iron, 1450 tons; steel bars, &., 4154 tons: 
spelter, 94 tons ; cement, 480 tons ; pitwood, 1760 loads. ; 

Coal :—Best steam, 12s. 6d.; seconds, 11s. 6d. ; house coal 
best, 15s. ; dock screenings, 6s.; colliery, small, 5s. 6d. to 5s, 9q° 
Pig iron :—Hematite, 53s. Bd, nominal, f.o.b. Cumberland prompt ; 
Middlesbrough, No, 3, 42s. 7d. Iron ore :—Rubio, 14s. to 14s, 3d, : 
Tafna, 15s, Steel :—Rails, heavy sections, £4 10s. to £4 15a,: 
light ditto, £5 10s. to £5 15s., f.0.b.; Bessemer steel tin-plate 
bars, £4 5s. ; Siemens steel tin-plate bars, £4 7s. 6d.—all delivered 
in the district, cash. Tin-plates:—Bessemer steel, coke, 11s. 6d 
to lls. 9d; Siemens, coke finish, 11s. 9d. to 12s. Pitwood 
17s., ex ship. London Exchange telegrams :—Copper, £56 12s, 6d. 
to £56 15s. Straits tin, £123 15s. to £124. Freights steady, 








TRADE AND BUSINESS ANNOUNCEMENTS, 


Messrs. R. AND W. HAwrTHorRN, Lestiz AND Co., Limited, New. 
castle-on-Tyne, have completed important extensions of their 
Forth Banks Locomotive Works (established 1817), which has 
been necessary to cope with this branch of their business, 

THE Rhodes Electrical Manufacturing Company, Bishopsgate. 
street Within, informs us that on account of the great increase jn 
business, and for the final adjustment of certain private interests, 
it has been decided to form the present firm into a public company, 
with limited liability. 2 

WE understand that Messrs, Ernest Scott and Mountain, 
Limited, electrical engineers, of the Close Works, Newcastle-on- 
Tyne, have some large contracts in hand for electrical transmission 
of power machinery. We also understand that this firm have 
lately taken up again the manufacture of electric coal-cutting 
machines, of which they made a speciality some years ago. 

A PLEASING ceremony took place at Hamilton House, on the 
13th inst., when a presentation, consisting of a silver tea and coffee 
service, which been subscribed for by the staff of Callender's 
Cable and Construction Company, Limited, was made to Mr. F. E, 
Wilkinson, who is leaving the service of the company to take up 
the important position of Secretary to the British and American 
Mortgage Company, 

Messrs. WALKER BROTHERS, Pagefield Jronworks, Wigan, have 
received the order for the air-compressing plant required for the 
construction of the tunnel under the Thames at Rotherhithe for 
the London County Council. Messrs. Price and Reeves, of 15, 
Great George-street, Westminster, are the contractors. In about 
twelve months there will te six large pairs of compressors at 
work on this contract. 

IN spite of the many attempts made to a the ventilation 
of the Houses of Parliament, it is undoubtedly a fact that members 
have experienced very depressing effects therein, and it has now 
been decided to overhaul the arrangements thoroughly, and to 
install new ventilating plant. Messrs, Matthews and Yates, 
Limited, of Swinton, Manchester, have been entrusted with the 
order for this plant, and it is hoped to have it installed by the 
commencement of another session. 

A POWERFUL syndicate, consisting of some of the best-known 
engineering firms on the Continent, has recently been formed to 
exploit in Germany the new steam turbine invented by M. Zoelly- 
Veillon, director of Escher, Wyss and Co., Zurich, Switzerland, 
The syndicate is com of the following firms :—Frederick 
Krupp, Essen; the Norddeutsche Maschinen und Armaturen- 
fabrik, Bremen ; the Siemens-Schuckert Company, the Maschinen- 
fabriken, Augsburg and Nuremberg; and Escher, Wyss and Co., 
Zurich, Switzerland. 








A DILATOMETER.—At a meeting of the Physical Society, held on 
the 26th ult., a new dilatometer, exhibited by Mr. B. Bonniksen, 
was described by Mr. B. F. E. Keeling. The instrument was 
originally designed for measuring the expansion of balance-wheels 
of watches, and has latterly been applied to the determination of 
the coefficient of dilatation of specimens of materials, used in the 
form of wires about l}in. in length. The increase in length with 
change in temperature is magnified about 1500 times by means ofa 
chain of accurately moun gear-wheels, the last one of which 
moves a pointer over a circularly graduated scale. With an ordinary 
specimen of steel 1 deg. rise in temperature causes a movement of 
the pointer over about one-third of a scale-division, and a mean 
coefficient of expansion of sucha substance over a range of 100 deg. 
Cent. can be obtained to about 1 per cent. in a single experiment 
of five minutes’ duration. The instrument has been standardised 
by using specimens cut from bars which have been examined by 
Mr. Keeling in the water-bath comparator at the National Physical 
Laboratory. 

Tue Roya Scoot oF Mines.—The thirty-first annual dinner 
of the old students of the Royal School of Mines was held on 
Friday week at the Hotel, with Mr. Alfred Gordon Salamon in 
the chair. The gathering was numerously attended, and amongst 
those present were Mr. David Howard, President of the Institute 
of Chemistry ; Professor W. A. Tilden, President of the Chemical 
Society ; Mr. Hermen Jennings, President of the Institution of 
Mining and Metallurgy ; Mr. J. J. H. Teall, Director of the Geo- 
logical Survey ; Professor Sir Clement Le Neve Foster, Professor 
Bauerman, Mr. A. F. Yarrow, Mr. Bennett H. Brough, Secretary 
of the Iron and Steel Institute; and Mr. D. A. Louis, Hon, Sec. 
After the usual loyal toasts had been honoured, the Chairman 
proposed ‘‘The Royal School of Mines.” He pointed out that it 
was one of our earliest attempts at technological instruction, and 
the most successful, as testified by the long list of brilliant names 
of people connected with or emanating from the Institution, The 
keynotes of this success were the mingling of sound scientific 
training with the inculcation of the principles of practice and the 
grand esprit de corps which actuates all who have passed through 
the school. Professor Tilden responded, and, in course of his 
remarks, said he anticipated an extension of the present curricu- 
lum, to include the practical study of that applied science the 
principles of which are taught at college where practical study 
cannot be carried out. Mr. Brough, in felicitous remarks, pro- 
posed ‘‘ The Visitors.” Mr, David Howard responded, and ex- 
pressed his confidence in ge the proper study of science to 
the Royal School of Mines. Mr. J. J. H. Teall also responded, 
and pointed out succinctly that while the Geological Survey 1s 
ever watchful over the accumulation of true scientific knowledge, 
nevertheless the practical aspect is always kept in view as one of 
the main objects. The toast of ‘‘ The Past and Present Students 
was proposed by Mr. Hennen Jennings, who expressed his admira- 
tion for the School, and said that he and his colleagues of the Insti- 
tution of Mining and Metallurgy were exerting their influence to 
induce mineowners and others to take students during and after 
their course to test their capabilities in a practical manner. Mr. 
C. V. Boys and Mr. Everett Laurie responded, and the latter 
announced that the old esprit de corps was still maintained, that 
they had their various sports, clubs, and, besides, a powerful 
Mining and Metallurgical Society, Thanks were rendered to the 
chairman and secretary, and a pleasant evening terminated, 
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THE PATENT JOURNAL. 


rom ‘‘ The Illustrated Official Journal 
Condensed f of Patents,” 


Application for Letters Patent. 


When inventions have been ‘‘ communicated " the 
name and address of the communicating party are 
printed in italics. 


25th February, 1904, 


Warer-cLosets, J. Shanks, Glasgow. 
* E_ecrric Arc Lamp, G. C. Shankster, Hull. 
* Lapy's Dress Ho.per, M. Byron, Birmingham. 
* ApsusTABLE RgAMERS, J, Carson, Hampton-in- 
‘Arden, Warwickshire. 

4632. Locks, F. Barker, Wolverhampton. 

4633. HORSESHOES, M. J. Griebeknow, Edinburgh. 

4634. TRANSMISSION Gear for Moron Cars, H. I. 
Jacques, Bristol. , 

4635. CONSTRUCTING SURGICAL Trusses, A. D, Bateman, 
Manchester. 

4636, DOMESTIC Dry1inc and A1rInG Rack, 8. Parsons, 
Penarth. 

seq, DRRSSINO Stone, R. C. Mathewson and G. Ander- 
son and Co., Limited, Dundee. 

4638, VARIABLE SPEED GEAR for Moror Cars, T. 
Humpage, Bristol. . 

4639. TIRES and WaeeE.s of Moror Venicies, G. A. 
Strutt, Derby. 

4640. CraNé for SHIPBUILDING, G. E. Moore and The 
Glasgow Electric Crane and Hoist Company, Limited, 
Glasgow. ‘ 2 

441. CLEANING and Countina Coins, W. C. Morison, 
Wolverhampton. 

4642. A1n-COOLING ENGINE CyLiInpers, 8, W. Wilkinson 
and H. J. Taylor, London. 

4643. Woop Workino Macutsg, T., R., and W. Lees, 
Manchester. 

4644. Sas FasreneR, B. Davis, Bristol. 

4645. CoTTON SPINNING Macainery, J. and E. Appleby, 
London. 

4646. TELEPHONES, M. W. F. Petmeke, Manchester. 

4647. TROLLEY for ELEcTRIC Tramcars, W. Campbell, 
London. ss 

4648. COLLAR Fasrenrna, J. Reid, London. 

4649. InpIcaTING a Surp’s Position at Sea, W. Spink, 
London. 

4650. Loom Suutties, W. Dean, Burnley. 

4651. TREATING Brewer's Wort, J. B, Alliott. London. 

4652. Manuractorina Tupes, R. W. Leach, West 
Bromwich. 

4053. Raistnc or LoweRING BILLIARD Taptgs, W. and 
T. Smith, Accrington. 

4654. ComBineD Biinp Hoiper and Rover, W. J. 
Buck, Cove, near Farnborough, Hampshire. 

4655. MecuanisM for Speep INpicaTors, A. Groves, 
London. 

4056. Bixs or Sitios, C. Bichardson, Liverpool. 

4657, LicuTING with [NcANDESCENT BuRNERS, J. Moeller, 
London. 

4658. BuNseEN Burners, J. Moeller, London. 

4659. MANUFACTURING PLasTER Concretr, B. 
Simpson, London. 

4060. Contact Breakers, 8. R. and B. R. Cohen, 
London. 

4661. Warp-pRAWING Macuiyng, A. G. Brookes.— 
(Warp Drawing Machine Company, United States.) 
4662. Fiurp Pressure Tursines, J. W. Cloud, 

London. 

4563, Ruprurine Evectricat Circuits, P. H. Thomas, 
London. 

4664. RarLway Brakes, P. Hallot, London. 

4665. Batt Ciutcnes for Cycies, J. O. 
London. 

4066. SpkeD Gear Hovsinos for Cycies, C. Hubbard, 
London. 

4667. Apparatus for Ratsinc Water, E. Gaucher, 
London. 

4668, PoorocraPHs in CoLours, A. Cleaver and H. 
Marcussen, London. 

4669. Means for Securinc Suirt Currs, P. Hammor.d. 
London. 

4670. Inpicators, E. Dent, G. Robinson, and A. J. 
Parsons, London. 

4071. Firgproor FLoorina, R. W. McDonald, London. 

4672. Kyrrrinc Macuines, C. H. Aldridge, London. 

4678, CuinicaL THERMOMETERS, J. J. Hicks and 
B. J. B. Mills, London. 

4674. MANUFACTURE of ARTIFICIAL Stone, L. E. Ford, 
London. 

4675. Apparatus for RecorpinG Music, R. Maclachlan, 
London. 

4676. INsuLaTORS for Ececrric Raitways, F. D. Ward 
and H. C. Furniss, London. 
4677, AFFIXING ADHESIVE Stamps, W. H. Trinick and 

W. Baker, London. 

4678. Winpow Fasteninos, W. H. Trinick and W. 

Baker, London. 

4679. PuorocraPHic Print Curtrers, L. Helliwell, 

London. 

4680, Pygumatic Tires, L. Azulay, London. 
4681. ATTACHING WHEELS to AXLEs, Rudge-Whitworth 

Limited and J. V. Pugh, London. 

4082. Sprrroon, C. J. Plucknett and F, H. Comyns, 

London. 

4683. O11 Motors, C. H. Bryant and A. Watling, 

London. 

4684. CycLe Lamp, J. Andersen, London. 
4685. Lock Kev, W. R. Yearwood and J. H. P. Ibbott, 

Berbice, British Guiana. 

4636. PHoToGRaAPHIC PRINTING 

London. 

4687. Dist1LLine Apparatus, O. Perrier, London. 

4688, Opera Giasses, A, Levy, London. 

4689, a Musica InstruMEnTs, V. J. Charotte, 

mdon. 

4690. Moxo-rarL Traction, C. E. Faroux, London. 

4691. Cooter for Steam, C. Tuckfield and W. G. de F. 
Earland, East Molesey. 

4092, ELastic Cusuions, A. Tyrell, London. 

4693. WaTEeR Meters, N. Wolodimiroff, London. 

4694, PreventING Freezina of Liquip Gasgs, L. von 

Orth, London. 

4695, Transmission of Power in Motor VeHICcLEs, 

G, Wilton, London. 

4096. Umpretvas, J. Husbands, London. 
4697. Watcues, G. L. Mantaras, London. 
4698. HoroLocicaL INstruMENTs, C. E. Guillaume, 

London. 

4009. MANUFACTURE of Explosives, R. Haddan.—(J. 

Fiihrer, Austria.) 

4700. Matcu Ho.pers or Recepracies, J. E. Neahr, 

London. 

4701. ADsustinc Devices for BrnocuLars, Optische 

_Anstalt C. P. Goerz Actiengesellschaft, London. 

4702. Figs ConcERT ALLS, L. Wittenberg, 
ndon. 

4708. Hoops for Lapres’ Use, A. L. Cox, London. 

4704. CurRENT CoLLECTING SKATES, M. O. Spicknall, 

London. 

4705. Gotr CLus J. Bradbeer, London. 
em Ponwscation of Zinc, A. V. Cunnington, Liver- 





4628 
4629 


C. 


Peters, 


Frames, 0. Sichel, 


pool, 
4707. SicNaL Betis on Tramcars, E, A. Stanley and 
J. E. Anger, Liverpool. 
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ben MAKING of Coxg, T. Settle and W. A. Padfield, 
ndon, 

4709. Device for Use in Reapy Reckontne, J, Robert- 
Son, Glasgow. 
4710. Fastentne for MILK Cuurys, A. J. Shinkfield and 
_J.F. Phillips, London. 
4711, RectprocaTine Swart, J. Harrison, Erdington, 

Birmingham. 
4712. INTERNAL 
_Leeds, Yorks. 
4713. Cigar Pipes, J. Taylor, Colyn Bay, North 


ales, 
a IMPROVED Swive. Jornts, L. A. Wharrad, Red- 
ch. 


Comsustion Enoines, A. W. Maley, 


4715. Or. Fivrers, J. Burtinshaw, Manchester. 
4716. Brass Snap for Jewet Caszs, L. Lewis, Birming- 


ham. 
4717. Brick Presses, L. Whittaker and C. Whittaker 
and Co. (1900), Limited, Liverpool. 
4718. Copper Bit, H. Leigh and A. W. Mansbridge, 


Liverpool. 
719, ImproveD Gun SHELL, T. W. Gillet, Liverpool. 
4720. Locxtina Rattway Carriace Doors, 


M'Comiskey, Glasgow. 

4721, AUTO-CONDENSATION PLates, E. Brown, Glasgow. 

4722. Lamps for Motor Cars, H. and A. Mason, 
Keighley. 

4723. WEARING ApPaREL, C. E. D. Taylor, Kingston-on- 
Thames, 

4724. Boppins for Rina Spinninc Frames, S. R. 
Armitage, Manchester. 

4725. Gor Ciuss, H. Terrell, London. 

4726. Exve.orgs, J. W. Fitch and G. W. Howard, Bir- 
mingham. 

7. IMpRoveD MINIATURE CyCLE Track, W. Fenton, 
Halifax. 

4728. MecnanisM of Looms for WEAVING, J. Bracewell, 

Halifax. 

729. Apaprers for Guns and Rie.es, F. Greener, Bir- 

mingham. 

4730. Apparatus for Purirication of Skwace, A. Gray, 
Ripon, 

4731. INCANDESCENT E_ecrric Lamps, G. H. Scholes, 
Manchester. 

4732. Riwer for Taps, F. Holt, Manchester. 

4733. Saips’ Venticators, J. W. Craig, Liverpool. 

4734. Preparine Catr_e Foop from BREWERS’ GRAINS, 
W. Wardle, Burton-on-Trent. 

4735. Means for Ho.pino Screws, W. E. Suckling and 
R. Girling, London. 

4736. Means for PropgeLuinc VessEts, J. Murrie, 

ow. 

4737. Stanps for Cycies, R. P. Fuge, Ardinore, Co. 
Waterford, Ireland. 

4738. LeaTHEeR Stuppep Cuarns, R. Dollery, Reading. 

4739. Heatina Bep C.iorues, A. B. H. Sidebottom, 
Manchester. 

4740. TwisTiINc Frames, F. Bootes and F. H. Wright, 
Bradford. 

4741. Prgumatic DriLis, T. Wallace, Manchester. 

4742. Sarety Exp.osives, The Miners’ Safety Explosive 
Company, Limited, and W. Levett, London. 

4743. Return Device for Typewriters, D. 8. Dufur, 
London. 

4744. Preventinc Skrppinc on PNEUMATIC WHEELS, 
A. G. Rosser, London. 

4745. INTERNAL ComBusTION Motors, W. Montgomery, 
Coventry. 

4746. Winpow Frames for Use in Tarpavu.ins, W. J. 
Otton, Leytonstone. 

4747. Gearina for Motor Cycirs, A. W. Cope, 
London. 

748. Speep Inpicator, W. T, Oades and E. V. Gratze 
Epping, Essex. 

4749. Bicycies, R, R. Cory, London, 

4750. Manpouines, A. Weap, London. 

4751. Ruier for Use with Pen, J. Pettingall, Ching- 





ford. 

4752. CoIN-FREED APPARATUS to DELIVER CIGARETTES, 
A. J. North, C. Dickerson, jun., and G. Eades, 
London. 

4753. Storrer for Borriss, 8. Ruffin, London. 

4754. Comns, H. Saja, London. 

4755. gaa MouLps for Makino Crcars, F. Grindler, 

ndon. 

4756. Krerino Corrge MILs in Position, A. Dtiring, 
London. 

4757. Lock, J. Kessler, London. 

4758. LeveL, K. Loéffelhardt, jun., London. 

4759. Macuine for Bevectine the Enns of Betts, F. 
Nusch.—( Melzer and Feller, Germany.) 

4760. Copy Ho.tper for Tyrewriters, P. Dienstbach, 
London. 

4761. Damper Levers for Pianorortes, F. Poser, 
London. 

762. Key Rixc, K. Puttkammer, London. 

4763. WaTeR Moror, E. Bernhard, London. 

4764. BorrLe Stoprers, K. H. Cressman, London. 

4765. Improvep Curmney, J. Schild and F. Spring, 
London. 

4766. Ruxg, A. C. Playne, London. 

4767. Water Heaters, J. Rigg and 8S. Spencer, 

London. 

4768. Stamps, C. Frihlick, London. 

4769. ALTERATING CURRENT Motors, The British Thom- 

son-Houston Company, Limited. —(The General 

Electric Company, United States.) 

4770. ReauLators for ALTERNATING CURRENT Motors, 

The British Thomson-Houston Company, Limited.— 

(The General Electric Company, United States.) 

4771. CONTROLLING ALTERNATING CURRENT Motors, 

The British Thomson-Houston Company, Limited. — 

(The General Electric Company, United States.) 

4772. CONTROLLING ALTERNATING CURRENT Motors, 

The British Thomson-Houston Company, Limited.— 

(The General Electric Company, United States.) 

4773. CONTROLLING ALTERNATING CURRENT Motors, 

The British Thoinson-Houston Company, Limited.— 

(The General Electric Company, United States.) 

4774. SmaLu Arms, J. W. Esser, London. 

4775. SPARKING Pivos, T. F. Rene, London. 

4776. NeepLe THREADING Device, H. Horsfall, 

London. 

4777. Seats and SToo.s for OuTpoor Usk, G. T. Greaves, 

Sheffield. 

4778. Macuine for Stroprrna Razors, J. Dugmore, 

Birmingham. 

4779. Carpuretters, A. Ross, London. 

4780. Baixo Presses, W. P. Thompson.—(J. F. 

Elsworth, Egypt.) 

4781. Umpre.ias, G. H. Hastings, London. 

4782. Cocks and Taps, L. Lloyd, London. 

4783. E.ectric Heatino Device, J. Padris, London. 

4784. FLoatine Batreriges, H. H. Lake.—(A. P. Stokes, 

United States.) 

4785. Repropuction of Sounp, H. F, L. Hantz, 

London. 

4786. Drivine of Sprnpigs, H. Durieux and F. Vareux, 

London. 

4787. DygIne or BLEACHING TEXTILE MATERIALS, L. 

Détré, London. 

4788. Swarts Turners and Hay Co.tiectors, T. M. 

Jarmain, London. 

4789. Tarcets, H. G. Dee, London. 

4790. Apparatus for Sirtinc Cuarr, 8. B. Bamford, 

London. 

4791. Mow1ne and Reapinc Macuings, 8. B. Bamford, 

London. 

4792. Manuracture of Acnroo-Dextrin, G. Reynaud, 

London. 

4793. SEPARATING MeTaLs from THEIR Orgs, J. D. 

Wolf, London. 


4794. Rotary Ewncings and Morors, E. Marosy, 
London. 
4795. TRAVELLING Staircases, E. L. Hocquart, 
London. 


4796. EXTRACTION or PREPARATION of NiTratEs, J. C. W. 
Stanley, London. 

4797. Propetters, G. Spicer and E. Rankin, 

London. 

4798. MounTING Brakes on SPRING FRAME BIcYCLEs, 

A. H. Mathews, London. 

4799, ELECTRICALLY PROPELLED VEHICLES, C. T. J. 

Oppermann, London. 

4800. INpDExEs, R. Bogue, London. 

4801. Suirts, J. A. Scriven, London. 


L. 
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4802. Macuinery for Makino Hinags, C. Christopher- 
sén, London. 

4803. Bett Opgrators for Motor Cars, C. H. Dent, 
Tamworth, Devon. 

4804. Propge..ine Suips, R. Kennedy, Leeds. 

4805. Biouss Crp, F. G. Olivieri, Croydon. 

4806. Het Paps for Boots, T. and J. Brown and C. 
Smith, Sheffield. 


4808. DetacuaBLe Currs of Suirts, H. Shaw, Quakers 
Yard, near Treharris, Glamorgan. 
4809. Hyaumenic VALVE Pips, J, R. Stevenson, Chorlton- 


beg f near Manchester. 

4810. Dusr Exrractine, A. H. Jelly and R. W. Eadic, 
Leicester. 

4811. Trminc Device, W. Muse and A. Lunn, Melton 
Mowbray. 

4812. Savery Guarp for Tramcars, A. Spencer, 
Stockton-on-Tees, 


4813. FIRE-EXTINGUISHING APPARATUS, H. V. Pickstone, 
Manchester. 

4814, Trouser StretcueR, R. E. Eades, C. Dickerson, 
jun., and A, J. North, London. 

4815, Compinep BorrLe and MeEpIcine Tupg, W. G. 
Davis, Handsworth, Staffordshire. 

ba INTEGRATING INsTRUMENT, W. B, Day, Curragh 

amp. 

4817. ews for TRANSMITTING PoweER, F. L. Croft and 
G. Blamires, Bradford. 

1818. Reversipte Dry Seats, J. Shaw and J. Grant, 
Wallsend-on. Tyne. 

4819. RecisteRinG Books in Lipraries, Don M. de Z. 
Wickremasinghe, Oxford. 

4820, OPENING and CLosING Fan icuts, G. G. Harcourt, 
London, 

4821. Sprinc Hooks, G. Hughes, Wolverhampton. 

4822. Burner for IanitiInc Gas Lamps, F, T. Dudley, 
Ponders End. 

4823. INCANDESCENT Gas Burners, E. M. Goldstraw, 


Derby. 
4824. INcaANDEScENT Gas BuRNER Tips, J. W. Bray, 
radiord, 
4825. ATTACHMENTS for INDIA-RUBBER TIRED WHEELS, 
F. Wilson, lifax. 


4826. WeiauTinc Warp Beams of Looms, G. Smith, 
Halifax. 

4827. NumBeR PLATE for Motor Cycizs, W. Westwood, 
London, 

4828, Keo or Drum StorinG Apparatos, W. H. Cashel, 


Liverpool. 

4829. Hee Grip, G. Robinson, Leeds. 

4830. ATTRACTING ATTENTION to ADVERTISEMENTS, T. 
McGrah, Sheffield. 

4831. PHorograpnic Cameras, R. and M. Ballantine, 


sgow, 
4832 Furnace Fire Bars for Borvers, A. A. Scott, 
i Ww. 
4833. ArracHMENT for Cycies, J. Kirkland, Liver- 


DOL. 

4804. Mortisinc Macuing, T. R. and W. Lees, Man- 
chester. 

4835. CLrorn Foitpinc Macuines, W. H. Hacking, 
Manchester, 

4836. Trouser StrEtcHERS, V. Honour, London. 

4837. Curpoarps for Srorinc Furs, V. Honour. 
London. 

4838. ArFIxInc Stamps to ENvELopss, C. Crankshaw, 
Manchester. 

4839. Bracxets for Mirrors, J. G. Hall, Birmingham. 

4840. Eves for Starr Rops, J. G. Hall, Birmingham. 

4841. Pressers for Trousers and Vezsts, H. Bentley, 
Birmingham. 

4842. Frepinc Borttie Teats, G. H. Peplow, Man- 


chester. 

4843. Mai Snoots for Buitpixes, J. W. Cutler, 
London. 

4844. Burroxs, W. Nasmyth and R. C. de Winton, 
Liverpool. 

4845. Steam Boivers, J. Burrows, Glasgow. 

4846. Bat Bearineos, R. Conrad, London. 

4847. BaLu Bearineos, R. Conrad, London, 

= PLATE-ROLLING MILL, W. Lees, Ashton-under- 

uyne. 

1840. ADVERTISEMENT ApPaRaATts, A. Hitchon and W. 

Bannister, Accrington. 

4850. BoaT-LOWERING GEaR, F. Somerscales, Sheffield. 

4851. MiveraL Wacons, 8. Osborn and J. W. Laister, 

Sheffield. 

4852. Decanters, J. G. Patterson, Manchester. 

4853. BraceLets, 8. Mendel, Manchester. 

4854. Preventine Moror Cars SKIDDING, J. T., C. H., 

and C. 8. Ratcliffe and A. T. Thorpe, Frinton-on- 


Sea, Essex. 
4855. AuromaTic Fire ExtincuisHer, G. W. Clark, 
Birmingham. 
4856. Ourpoor Seats, G., H. F., and A. A. Parrott, 
London. 
4857. Steam Traps, F. Avens, Stroud. 
4858. CLeantne the Rotters of PrRintinc MACHINEs, 
W. H. Lock.-{S. Crump, United States.) 
4859. Macuine Toous, A. Herbert and P. V. Vernon, 
London. 
4860. DEMONSTRATING CHANGES in FLUORESCENCE, L. 
B. Miller, London. 
4861. Manc_es, W. Bennett, London. 
4862. Herets for Boors and Sxogs, M. 
London. 
4863. Ain Compressors for Orcans, L. B. Cousans, 
Lincoln. 
4864. Racks, G. F. Lawrence, London. 
4865. Tennis Bats, P. M. Justice.—(4. G. Spalding 
Bros, United States.) 
4866. ELecrric TRANSFORMER Furnaces, 0. Frick, 
London. 
4867. Extraction of Fat, T. A. Hearson.—(F. Frank 
and M. Ziegler, Germany.) 
4868. CirncuLaR Saws, T. A, Hearson.—(Z£. Bert, 
France.) 
4869. WIRELESS TELEGRAPHY, G. Marconi, London. 
4870. Hyprav.ic Mecuanism, Sir W. G. Armstrong, 
Whitworth, and Co., Limited, and C. H. Murray, 
London. 
4871. Navat War Game, C. J. Greene, Beckenham, 
Kent. 
4872. PHorocraPpHic Dark Rooms, E. Molt, London. 
4873. RirLes, W. Foggo, London. 
4874. ELectric Tramcars, W. H, Kilbourn and A. D. 
Flower, Kingston-on-Thames. 
4875. Construction of Eiectric Swircn, G. Markt, 
London. 
4876. Macuine for Dryine CLotrues, The Combinsd 
Washer and Hydro-Extractor Company, Limited, 
E. C. Hiscox and T. L. Livingston, London. 
4877. Emposstne METALLIC CaPsu.gs, F. A. G. Robin, 
London. 
4878. MaKING METALLIC CapsuLes, F, A. G. Robin, 
London. 
4879. PoLisHING MAcHINE ROLLERS, 
London. 
4880. MEASURING Quantities of Mixk, H. J. Smith, 
London. 
4881. SHUTTLE-CHANGING MeEcHANISM for Looms, H. 
Zwicky, London. 
4882. Pap.ocks, A. M. Young, London. 
4883. ILLUMINATING ApPaRaTts, 8. Carlson, London, 
4884. ManuracturE of Grass, H. H. Lake.—(The 
Toledo Glass Company, United States.) 
885. Motor Cycies, C. G. Redfern.—(P. Hedges, 
Victoria.) 
4886. INTERNAL ComBusTION Ewnorngs, F. R. Simms, 
London. 
4887. DISPLAYING ADVERTISEMENTS, J. F. Blyth, 
mdon. 
4888. UmBRELLAS, A. Green, London, 
4889. CoIN-FREED Macuines, J. Fotheringham and A. 
Spicer, London. 
4890. Automatic CoupLers for RaILway CARRIAGES, 
J. Willison, London. 
4891. INTERNAL ComBusTIon Enornes, 8. Brotherhood 
and C. W. Bryant, London, 
4892. Waist Bett, A. Witzel, London. 
4893. am for HEaTING Feepwater, H. Schmidt, 
mdon. 
4894. Paper Cy.inpers, F. E. Jagenberg, London. 
4895. Putrers, W. W. Davis, London. 
96. PressuRE ReauLatinc Vatves, 8. Carlson, 
London. 
4897. Fire Extincuisner, A. H. Durand, London. 
4898. MANUFACTURE of ReFrRactory MaTERIAL, The 
Wouldham Cement Company and W. Fennel, 
London. 


Vivian, 


B. Schnitzer, 





4900. Roor1nc Tixgs, C. J. Symons, Bristol, 
4901. Propettinc Gas BaLioons, H. Adams, Tun- 
bridge Wells. 
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4902. Piano Pepats, E. Asbeck, Barmen, Germany. 

4903. AIB-MOISTENING Apparatus, C. A. Erbsloh, Bar- 
men, Germany. 

4904. Mernop of Apverticinc, P. Neuhaus, Barmen, 
Germany. 

4905. OpgrapHonge AtTTacHMENT, A, G. Butler, 
Southampton. 

4906. Winpow Firtines, W. I, Rodway and W. B, 
Good, Birmingham. 

4907. TexTILe Faprics, W. J. Pope and J. Htibner, 
Manchester. 

4908. PHorocrapHic Firm Howpsr, The Thornton- 
Pickard Manufacturing Company, Limited, and C, 
R. Whinfield, Manchester, 

1900, CycLomereR AtTracuMEnNtT, H. R. Taylor and J. 
Stewart, Edinburgh. 

4910. Boor Last, G. E. Lawson, Kettering. 

4911. Pens, A. Munro, Wrexham. 

4912. Batt Beartines for Tro.Leys, G. A, Bennett, 
Colchester. 

4913. BowLInGc GREEN TaB_es, J., H,, and H. Wadding- 
ton, Accrington. 

4914. Carppoarp Boxes, &c., W. E. Walmsley, Liver- 


pool. 

4915. Packixes for Stream Joists, J. Hall, Man- 
chester. 

4916. Eyr-ciasses, C. W. Smith, Bradford. 

4917. MATHEMATICAL DRAWING INSTRUMENTS, J. Halden, 
and E. Hogg, Manchester. 

4918, Trottey Wires, J. Carter, G. Hall, and A. 
Parsons, Manchester. 

= ILLUMINATING ATTACHMENT, C. Boldry, Chester- 

4920. Compinc Macurves, F. Cooke, YF. 
E. Bancroft, Keighley. 

4921. Rupper Hess for Boots, T, 
Southsea. 

4922. AUTOMATICALLY-PROTECTED Seat, §. 
and E. E. Lawrence, Manchester. 

4923. Va_ve Gearfor Arn Compressors, F, W, Wilson, 
Manchester, 

4924. Stoppinc Piace Inpicator for Trams, R, 
Greenhalgh and W. A. Barnes, Bury. 

4925. E.Lecrric BeLt Pusnes, J. 8. Ross, Glasgow, 

4926. Boxes, J. Paul, Glasgow. 

4927. Lire-cvaRp for Trams, R. Greenha'gh and W, 
A. Barnes, Bury. 

4928. Facr-PLaTEs for Latues, 8, Tate, Stockto-.-cn- 


Heaton, and 
B. Norgate, 


Sncewdon 


Tees. 

4929. Paper Freep for Pristine Presses, T. H. L, 
Dixon, London. 

4930. Painters’ Brusues, C. Chaloner, Preston, 

4931. Teapots, D. M. MacGregor, London, 

4932. FeEpINc STeaM BOoILers, A, 
Leeds, 

4933. RoLLer Skate, E. Theysohn, Berlin, 

4934. Arm Cuarrs, O, Rast, Berlin. 

4985. Grinpstone Cutter, A. Funk, Berlin, 

4936. FisHING-Rop Tack.E, W, Smallwood, London, 

4987. Arc Lamps, J. D. F. Andrews and The Mapu. 
facturing Electric Company, Limited, London, 

4938. Prece-mMouLp, C. Marter, London, 

4939. Process of Makinc a Brspine AGENT, L, Weisa, 

ndon. 

4940. FLAMF-PREVENTING ComposiTion, F, fcaton- 
Snowdon, London, 

4941. CoLourR PHorocrapay, A. Hesekiel, London, 

4942. TypewriTER, H. S, Dukes and W, H. Clayton, 


Gomersall, 


mdon. 

4943. Ecectric ConTROLLeRS, The Cleveland Bridge 

and Engineering Company, Limited, and C. W, Hill, 
mdon. 

4944. Arc Lamps, C. Russo, London, 

4945. Speep Gxrar for Motors, H. J. Hardirg, 

London. 

4946. Sprinc Wrxpow Buixp, C. M. Roby, London, 

4947. DaYLIGHT-LoaD!NG Fitm Swipes, C. H. Shuman, 

London. 

4948. Lirg-Buoy, C. Baswitz, London. 

4949. SuspenpING Hats, J. E. Carter and H. Haynes, 

Birmingham. 

4950. BurGLaR ALaRM,C. H. De Volland H.S. Howland, 


London. 
4951. Device for Lirtine Skirts, M. Sadleir-Fcrster, 


mdon. 
4952. Improvep WHIFFLETREE Hooks, L. F. Hughes, 
London. 

4953. Apparatus for [NTERRUPTING ELEcTRIC CUR- 
RENTS, Aktiebolaget Svenska Electriska Urfatriken, 
London. 

4954. VatvE Mecuanism for Motors, A. Clement, 


London. 
4955. Pencit Sarg Pocket, T. M. K. Overland, New 
Y 


ork. 
4956. INTERNAL CoMBUSTION ENGINES, A. J. Boult,—( 
Maybach, Germany. 
4957. Fioat Vatves, G. P. Milnes, London, 
4958. GARMENT SupporTERS, J. A. Reynolds, Londen, 
4959. Hanpue for Knives and Forks, C. Bonifas, jun., 
London. 
4960. Gor Batts, R. Appleyard, London. 
4961. Frrepiaces, E. W. Jobson, London. 
4962. Toots for CLEANING BorLer Tuses, H. H. Lake, 
—(The Stirling Company, United States.) 
4963, INTERNAL CoMBUSTION ENGINES, W. H. Parrett, 
London. 
4964. Gas CookIne and GRILLING Stoves, F. Hatcker, 
London. 
4965. Drivine Gear for AuromopiLes, H. Kruseman, 
London. 
4966. IMPROVED Hanp SicNa Lamps, E. Sugg-Wright, 
London. 
4967. Boitine Sreve Cieaners, C. A. Schultz and G, 
H. Perry, London. 
4968. PaPER-cuTTING Macuines, P. Jensen.—(N. Gray, 
United States.) 
4969, — Tres on Stanp-uP CoLiars, F. Theak, 
don. 
4970. Motor Roap Veuic.es, J. Ramsden, London. 
4971. Bgeppans for Mate Patients, A. E. Lockyer 
ndon. 
4972. Toys, &c., A. E. Duquesne and L. L. Dockés, 
London. 
4973. Brazine of ALuMINivM, L. Trezel and A. J.C. de 
Montby, London. 
4974. ManuracturE of Yeast, W.S., L. R. L., and W. 
H. Squire, London. 
4975. Manuracrure of Iron, M. Moore and T. J. 
Heskett, London. 
4976. River Heattxe Force, J. P. O'Donnell and H. 8. 
Potter, London. 
977. Sarety GuaRp for IRoninG Macsrnegs, P. §, 
Liddell, London. 
4978. Supportinc Frames for Ciotus, T. Norrell, 
London. 
4979. ScrEENs, C. Bansa, London. 
4980. INTERNAL ComBUSTION ENornes, A. W. Dixon, 
London. 
4981. WeIcHING Macurnes, W. G. Neave, London. 
4982. Sram Carpets and Cramps, C. B. Pasley, 
London. 
4983. PHonocrapss, F. Heilbronn, Liverpool. 
4984, Fotp1nG Fietp Foreg, K. F. Schaller, London 
4985. Construction of BELT BLousg, H. McDonald, 
London. 
4986. Furnaces, The Wouldham Cement Company, 
1900, Limited, and W. Fennell, London. 
4987. Syrinces, H. Lambert, London. 
4988. Pips Couptines, W. P. Howell, London. 
4989. Rewovat of Scate from Steam Borvers, G. C. 
Marks.—(La Société Decelle et Cie., France.) 
4990. Gas and O11 Enornes, J. C. Hansen-Ellehammer, 


London. 
4991. PLuas for Expiosion Enorngs, A. J. Boult.—(L. 
Macquaire, France. 
4992. VARIABLE Speep Gear, S. Bramley - Moore, 
di 





4899. Hex. Paps for Boots, W. L. Webster and C. J. 











4807. Lock, J. P. Tierney, Walthamstow. 





Rhodes, London. 





London. s 
4993, Friction CLutcues, S. Bramley- Moore, Loncon, 
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PHOTOGRAPHIC 
vormals Meister, 


4994. Manvuracture of CoLouRED 
Imaces, O. Imray. —(Farbirerke 
Lucius, and Briining, Germany.) 

4995. ConNVERTING Raw Prat into Souip Peat Furi, C. 
Schlickeysen, London. 

49%). MANUFACTURE of YAPER Putp, H. Jackson, 
London. 

497. MANUFACTURE of Azo-COLOURING Marrgrs, J. Y. 
Johnson. {The Badisehe Avdin aad Soda Fabrik, Ger- 
many.) ' 

4998, Manuracture of CoLouRING Matrers, J. Y. John- 
son.—-{The Badische Anilin and Soda Fabrik, Gev- 
wan.) 

4999. AppaRatus for PLANTING Potatogs, 8S. Holmes, 
London. 

5000. Soap for CLeantnc Gioves, W. H. Kirton, 
London. 

5001. TYPEWRITING Macatygs, G. 1. Walsh, London. 

5002. Spikes, J. B. Anderson, London. 

5003. ConverRTING Heat into Work, G. Hévelmann, 
London. 

5004. Fasric Buttons, G. W. McGill, London. 

5005. Route Inpicator for TRamcars, A. K. Baylor, 
London. 

5006. Route Inpicator for TRamcars, A. K. Baylor, 
London. 

5007. Cash RECEIVING E. H. 
London. 

5008. CARBURETTERS for HypRo-cARBON Morors, A. 
Clement, London. 

5009. Apparatus for Tin Coatinc Macutnery, A. M. 
Goodwin, London. 

5010. AXLE-BoxEs for RarLway Wacons, D. J. Morgan, 

cardiff. 

5011. Currer Heaps, J. Villiger, jun., London. 

5012. Nut Lock, J. M. and C. B. Fudge, Lendon. 

5013. TRACTION ENcINEs, H. Beckwith, London. 

5014. ArmMouR for Preumatic TrrREs, Major Miller and 
J. A. Bunnell, London. 

5015. PappLte Wuee.s for Boats, T. J. Campbell, 
London. 

5016. Bata Tuas, W. A. O, Bussinius, London. 

5017. ~ rgggmed Frogs, A. A. Kimballand W. J. Conners, 

mdon. 

5018. Macutyegs for Fotpine Meta SHEeEts, B. H. Doll, 

mdon. 

5019. RatLway Brock Systems, J. Morton and H. 
Carson, London. 
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5020. Buoys, E. W. and C. H. Guinness, Dublin. 

5021. Rotter MILLs for Grinpine FLovur, J. McDonell, 
Limerick. 

5022. Cover for GuLLey Traps, R. Wood, London. 

5023. Fittinac Copp’s Botries VERTICALLY, F. Eccles, 
Blackburn. 

5024. Drop-pown SMALL Aros, J. 8. Heath, Birming- 


MACHINEs, Spear, 


ham. 

5025. Puncaine Apparatus, A. G. Jeynes and G. W. 
Green, Norton-on-Tees. 

5026. HEEL-LEVELLING Devices for Boots, A. J. 
Thacker, Leicester. 

5027. SyncuronisaTion of Ciocxs, T. H. Williams, 
London. 

5028. Exureitinc of Dummies, B. Scott and D. Taylor, 
Carlisle. 

5029. Lamp for Motor Cars, H. Collison, East Dere- 
ham, Norfolk. 

5030. Grit. Pan, E. A. Bolinder, London. 

5031. PRESSURE-REDUCING VaLvEs, H. Hargreaves, 
Bury. 

5082. ATMOSPHERIC BurNERS, M. Kay, London. 

5083. CoNNECTING WATER TUBES to STEAM GENERATORS, 
D. Crowther and Glover’s Water Tube Boiler Com- 
pany, Limited, Leeds. 

5034. Hat Boxss, J. B. Wood, Manchester. 

5035. MANUFACTURE of Boots, W. Heaton, Woodley, 
near Stockport. 

5036. Awwnrincs for Sgats. with RevERSIBLE Backs, 
A. T. M. Mather, Dundee. 

5037. PANTOGRAPH ENGRAVING MACHINES, H. Igel, 
Gateshead. 

5038. Castors for Cuarrs, E. A. Allen, Erdington, near 
Birmingham. 

5039. Loom Sautt.es, C. B. Webster, Manchester. 

5040. Jam Jars, A. H. Bishop, Glasgow. 

5041, TREATING FeRRvUGINOrs ORE, M. Moore and T. J. 
Heskett, London. 

5042. Sarety CHarr for CLEANING Winpows, L. A. 
Mackay, Glasgow. 

5043. Skats for Sprrit Jars, C. Buchan, Glasgow. 

5044. Automatic Rattway Covup.ine, W. P. Hallum, 
Glasgow. 

5045. Foematee for Burninc Tan, D. M. Myers, 
London. 

5046. Packine for Steam Jornts, G. Dearden, Man- 
chester, 
chester. 

5048, CLeaners for Root Cutters, A. McGregor and 
H. Burch, Manchester. 

5049. IMPLEMENT for Raistnc GREEN Portatogs, D. 

msay, London. 

5050. Botr.e Packrne Casgs, F. Firth, London. 

5051. Fisaisa Rops and Goir Civps, H. 
Glasgow. 

5052. Secvurinc Foor Warmers in Carriacgs, H. 
Gillies, Glasgow. 

5053. DisinFEcTING Devices, F. G. Jones and 8. Roberts, 
London. 

5054. ELecrricat Switcues, G. Sperryn and W. Cassell, 
Birmingham. 

5055. COLOUR-CHANGING Sprnninc Toy, A. A. Brooks 
and G, A. Watson, Liverpool. 

5056. LUBRICATING Ptston-rops, P. Redford, Man- 
chester. 

5057. FLoorinc Cramps, A. T. Bunting, Little Shur- 
rock, Essex. 

5058. SELF-REGULATING DyNAMOs, 

mdon. 

5059. UNDERGROUND P1PE-LINES for CoNVEYING STEAM, 
C. A. Allison.{(The American District Steam Com- 
pany, United States.) 

5060. Revotvine Cyc.Le Track, F. G. Wright, London. 

5061. NON-REFILLABLE Botte or Jar, W. Meadows, 
London. 


Kirk, London. 

5063. Hert Protectors for Boots, T. T. Spencer, 
London. 

5064. ELecTRICAL WorKING of Sicnats, D. M. Daboo, 
London. 

5065. CoNDENSERS and Raprators, M. H. Scott, 
London. 1 

5066. CHarGING Liquips with Gas, A. J. Campbell, 
London. 

5067. MANUFACTURING CYANIDE of Potassium, J. H. Lee, 
London. 

5068. Fack Protector, Guillaume, Limited, and H. 
Robinson, Redditch. 

5069. PorTABLE CLEANING MACHINE, R. Reggel and 
B. L. Tandy, London. 

5070. Fiur Pressure Brake Apparatvs, M. E. Orloff, 
London. 

5071. CONTROLLING ALTERNATING CURRENT CIRCUITS, 
H. R. Stuart, London. 

5072. TRAVELLING Trunks, P. M. Prager, London. 

5073. Prorectinc Case for Eve Grasses, E. C. P. 
Sadler, London. 

5074. SuperHeatTinc Systems, H. H. Lake.—(E£. P. 
Noyes, United States.) 

5075. Penpvtums, H. H. Lake.-+J. W. Daily, United 
States. 

5076. SasH Batances, G. F. Lawrence, London. 

5077. StgamM Tursines, E. Illy and E. Buchholtz, 
London. 

5078. ELevators, J. Cruickshank and C. 8. Burnham, 
London. 

5079. FERTILISER DistRIBuTORS, R. Love, London. 

5080. Gotr CiuB Heaps, W. Dunn, London. 

5081. Tupzs for Marine Borers, H. Ketzer, jun., 
London. 

5082. Boots, G. A. Royce, London. 

5083, Mouse Traps, J. Jennett, Belfast. 


Bowie, 


W. R. Harvey, 





5084. ELECTRICALLY-PROPELLED VEHICLES, E. C. Me- 
Cracken, London. 

5085. DiscHararne Devicefor FERTILISER DisTRIBUTOR, 
R. Love, London. 

5086. INCANDESCENT Gas Burners, H. H. Lake.— 
(Deutsche Gasqliihlicht-Actiengesellschayt, Germany.) 

5087. Marcu Boxes, R. H. Lawson, London. 

5088. Compounp for CuRING DISEASES in Horses, J. 
Budd, London. 

5089. IMPROVED FisH-PLATEJomnrCuarr, W. E. Redman, 
London. 

5090. Batt Brarinas, W. Hillman, London. 

5091. Frre-pLace Heater, A. B. Schofield, London. 

5092. TYPE-SETTING MACHINES, The Pulsometer 
Engineering Company, Limited, and E. A. Adcock, 
London. 

5098. AppaRaATus for FrtTertne Arr, F. Williamson, 
London. 

5094. Process for Heatine Coat, La Société Anonyme 
I' Industrie Verriére et ses Dérivés, London. 

5095. Or Cans, E. L. Fitch, London. 

5096. ToRQUE-TESTING APPLIANCES, A. le R. 
London. 

5097. ELectric Meters, F. P. Cox, London. 

5098. ELectric Lamps, C. P. Steinmetz, London. 

5099. Looms for WEavinG Fancy Goops, J. Janke, 
London. 

5100. Maxine AsBEstos WappING, H. 

London. 

5101. Makinec Sacts of Curomic Aci, A. G. Bloxam,.— 
(A. EB. Gibbs, United States.) 

5102. PropucinG Foop from Sweet Cassava, H. W. van 
Dalfsen, London. 

5103. ImproveD Dental Forceps, A. Schweickhardt, 
London. 

5104. INCREASING the DIscHARGE ENERGY Of ELECTRICAL 
VIBRATING Systems, W. P. Thompson. — (Gexell- 
schaft fiir draktlose Telegvaphie m. b. H. Germany.) 

5105. Means for Recetvinc ELecrricaL VIBRATIONS, 
W. P.. Thompson. — (Gesellschajt fiir dvahtlose Tele- 
grephie im. b. H., Germany.) 

5106. Fre Guarps, T. Hampton, Liverpool. 

5107. AppLrances for Siicinc Bacon, W. Evans, Liver- 


Ellis, 


P. Ibotson, 


pool. 

5108. Means for Fastentnc Boxes, E. P. Lehmann, 
Live 1. 

5109. ONE-CYLINDER ENGINES or Motors, C. Hasse, 
Liverpool. 

5110. PortaBLe Feipine Seats, R. Fuchs, Liver- 


pool. 
5111. Ligntinc Cicaretres, O. and C, Fitch, Sidcup, 
Kent 


5112. Apparatus for Borinc CyYLinpERs, Willans 
and Robinson, Limited, and J. Eaton-Shore, 
London. 

5113. WireLess TELEGRAPHY TRANSMITTERS, Marconi’s 
a Telegraph Company, Limited, and A. Gray, 

don. 

5114. Rrppies, C. Morehead, London. 

5115. Spring Packina Rrve@s for Pistons, P. Floyd, 
London. 

5116. Lock Nots, F. 
London. 

VenIcLe Brakes, B. D. Wise, J. Blower, and 
H. W. Far, London. 

5118. Execrricat Rapiators, H. J. 
London. 

5119. Hor 
London. 

5120. IRoN FraMinc or SKELETON Work, J. N. Dages, 
London. 

5121. Device for Connectine Lappgers, J. N. Dages, 
London. 

5122. MacuIne for DiscHarGine Gas Retorts, J. West, 
London. 

5123. MacuiIne for Cuarcinc Gas Retorts, J. West, 
London. 

5124. Apparatus for Conveyine Packaces from PLace 
to Piacg, O. M. Gould, London. 
5125. Apparatus for CoMPRESSING Gobhe, 

London. 

5126. MANUFACTURING NITRATED CELLULOSES, A. Voigt, 
London. 

5127. AuTomMaTiIc Musica. INsTRUMENTs, G. Willersen, 

ndon. 

5128. AuToMaTIC MULTIPLE DRILLING MacHINEs, The 
International Automatic Tool Company and F. J. 
Nutting, London. 

5129. INTERNAL ComBusTION Enarngs, 8. Coumont. 
London. 

5130. Repucine the Friction BETWEEN Rortatine 
Evements, R. Haddan.—(F. Pons-Solunas, Spain.) 

5131. BotrLe Seats, W. 8. Dorman, London. 

5132. Fotprne Cuarrs, E. Atkins, London. 


Obiols and A. Wilkinson, 


Dowsing, 


Arr Bato CasBinets, H. J. Dowsing, 


Arr, E. 
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5133. ConstRucTION of FirE Hyprants, I. Ross, Edin- 
burgh. 

sie, Waren-cunervina Apparatus, J. Whysall, Not- 
tingham. 

5135. Screw Stoppers for Borries, C. W. Neville, 
Bristol. 

5136 CLEANING Kip Gioves, T. A. Jones, Lower 
Broughton. 

5137. SAGGER-MAKING MacuINE, J. H. Fleming, Tunstall, 


taffs. 
5138. Cart for Conveyinc Grain, J. St. P. Macardle, 
uns a 

5139. Sash Corp Apsuster, F. C. Brockway and T. 
Johnson, Leeds. 

5140. INTERNAL COMBUSTION 
Gloucester. 

5141. Scurr_er for AGRICULTURAL Purposes, J. Smith, 
Lincoln. 

5142. Frre-cvuarps and Frenpers, 8. C. Hurford, 
Cardiff. 

5143. - PHoTocRaPHIC 
Birmingham. 

5144. ADJUSTABLE PARALLEL Ruter, W. H. Davies, 
Bristol. 

5145. Prorecrine Sown Sexps, A. 8. Corbett, 
Birmingham. 

5146. Dynamos and E.ecrric Motors, W. Armistead, 
Wolverhampton. 

5147. CommuTators for Motors, E. Talbot and D. 
Mondey, Sheffield. 

5148. Warpinc Macuiyes, I. Ickringill and Co., 
Limited, and A. J. Ickringill, Keighley, York- 
shire. 

5149. Sarr Covpiines, R. Leggott and W. and R. 
Leggott, Limited, Keighley, Yorkshire. 

5150. Apparatus for CLEANING CHaFF, T. Lord and E. 
Barlow, Todmorden, Yorkshire. 

5151. BorLinc of Ecas, G. W. Hawkes, Liverpool. 

5152. RupBer Heexs for Boors, F. H. Barker, Man- 
chester. 

5153. MecHANIsM for Paonocrapus, J. M. Tourtel, 
London. 

5154. Ligvuip Rerusk Destructors, F. Wellermann, 
Manchester. 

5155. BRaceLets, C. W. Russelland A. B. Pickering, 
Birmingham. 

5156. MINERAL 
Liverpool. 

5157. Fire Screens, F. Cooper, Birmingham. 

5158. Spinntnc of Textite Faprics, R. Todd, J. A. 
and A. H. Stott, Manchester. 

5159. Spinninc TexTiILe Fisres, R. Todd, J. A. and 
A. H. Stott, Manchester. 

5160. Steam Borvers, A. W. Metcalfe and J. 8. D. 
Shanks, Belfast. 

5161. VENTILATING Cows, &c., A. Ashworth, Man- 
chester. 

5162. Makino Wire Links, C. Longfield and C. Parker, 
Birmingham. 

5163. Seats for Tramcars, &c., T. Bowen, Man- 
chester. 

5164. ELecrric Arc Lamps, Crompton and Company, 
Limited, and A. J. Hodgson, Chelmsford. 

5165. Hgatinc Apparatus, C. W. Wallace, Barnes, 
Surrey. 

5166. Wacons for 
London, 


Enornss, J. Fielding, 


PRINTING Frame, J. Batty, 


Water Macuinery, W. Simpson, 


Mujrapy TRANSPoRT, A. Senior, 


5167. Boor Here. Paps, J. L. Tannar and A. Ellis, 


on. 

5168. Mgasurino Hipgs, J. J. and 8. F, Conolly and 
V. Osborne, London. 

5169. Pneumatic Trres, J. G. Grose, Coventry. 

5170. Expressinc Morsture from Prat, A. H. Higgin- 
bottom and A. B, Lennox, London. 

S171. Mrscrna Apparatus, A. H. Higginbottom and 
A. B. Lennox, London. 

‘172. SpeEp INpicaTor, J, L. Sampson, London. 

5173. Propuctna Mgrats of the ALKALI Group, E. A. 
Ashcroft, London. 

5174. Suspension of Moror VEHICLE FRaAmgEs, C. E. 
Chubb, H. A. Neal, and The St. Pancras Lronwork 
Company, Limited, London. 

5175, Stgam Generators, C. E. Chubb, H. A. Neal, 
and The St. Pancras lronwork Company. Limited. 
5176. Latags with Leap Screw, A. Urbahn, London. 
5177. Currine off Covers for Szats of WATER-CLOSETS, 

G. Meyerholz, London. 

5178. Hanp gs for Drawers, H. Bérsig, London, 

5179. Book Supports or Rests, C. D, Fothergill, 
London. 

5180. SILENCER for Gas Enarngs, E. R. Webb, London. 

5181. Games, R. E. Raven, London. 

5182. Toy Warsuips, H. M. Paget, London. 

5183. CuitpREN’s Carriaces, D. and J. J. Simpson, 
London. 

5184. Sarery Bot and Lock, W. Hope and C. Bayer, 

ndon. 

5185. WEIGHING Apparatus, L. Dreyfus and P. Saillard, 
London. 

5186, ANTI-FOULING Compositions for Saips’ Borroms, 
J. B. Hannay, London, 





SELECTED AMERICAN PATENTS. 


From the United States Patent-qfice Official Gazette. 


746,744, Biowine Enarne, F. M. Rites, Ithaca, N.Y. 
—Filed March 5th, 1903. 

Clain.—In a fluid compressor, the combination with 
a motor cylinder and a compression cylinder, both 
vertically arranged with.the motor cylinder above the 
compression cylinder, both cylinders closed at both 
ends, of pistons for said cylinders connected together, 
the piston of the compression cylinder having a trunk 


piston-rod, valves controlling the admission to and 
exhaust of motive fluid from both ends of the motor 
cylinder, and the admission to, and discharge of fluid 
from, both ends of the compression cylinder, a crank 
shaft, and a connecting-rod having its wrist-pin located 
within the trunk piston-rod. 


746,837. Lupricator for FLAKED Grapuite, A. D. 
Homard, Massillon, Ohio.—Filed April 28th, 1902. 

Clain.—_In an automatic feeder for powdered 
graphite, a cylinder, a piston therein, said cylinder 
being provided with a chamber on one side of said 
piston adapted to contain powdered graphite, a feed 
passage for said graphite leading from said chamber 
into a chamber containing a variable steam pressure, 
an induction passage for steam opening into said 
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cylinder upon the opposite side of the piston to the 
graphite chamber, and a nozzle surrounding the end of 
the steam passage projecting into the variable steam 
pressure chamber from an upper wall of said chamber, 
a check valve in the steam passage — toward the 
cylinder, and a check valve in the graphite passage 
opening toward the variable steam pressure chamber. 


746,849. Device for INTERMITTENTLY RorTaTING 
TaBLes of MacuineE Toois, F. Komnick, Elbing, 
Germany.— Filed June 29th, 1903. 











Cluim.—{1) In an intermittent grip device, in com- 


— 


bination, a table, a vertically-disposed tooth Segment 
and means for rocking the same, a orizontally-disposed 
segment in mesh with the same, and having a sprin 

pressed pawl mounted thereon, there being ratchet 
recesses in the rim of the table in which said pawl 
engages during its movement in one direction of it 
reciprocation, substantially as described. (2) 1), pi 
intermittent grip device, in combination, a tablo. « 
vertically-disposed tooth segment, and a horizontatiy. 
disposed segment in mesh with the same, means fi . 
rocking the vertically-disposed segment, and means for 
guiding the hhariababally diepeued segment on the ti 
of the table, means for coupling the horizontally-di. 
posed segment to the table during one beat of its 
reciprocation, substantially as described. : 


746,870. Rorary ExpLosive ENcine, A. MeCihon 
St. Joseph, Mo.—Filed December V7th, 1902, ' 
Claim.-—In a rotary explosive engine the combinat ion 
of a fresh air chamber and a fresh air pressur¢ tank 
and a connecting pipe, a mixture chamber and a pipe 
connecting the pressure tank therewith, a gasolene 
tank and a mixing bulb and connecting and intey. 
secting gasolene and fresh air pipes, leading into 
said bulb, an outlet pipe at the base of the bulb, a 
stationary axle and a hub adapted to be revolved 
thereon, plunger sides in said hub and plungers 
operating therein, end plates and plunger puides 
therein, a slotway extending longitudinally in the 
periphery of the axle and a feed pipe forming connec. 
tion with the end of said slotway and intersecting 
said bulb outlet pipe, ports in the hub to carry the 
mixed air out of said slotway into the hub pockéts ag 
the ports are respectively revolved across the slot way, 


ports at the periphery of the hub forming connection 





between the pockets and engine chambers and the 
bulb outlet, the mixed fresh air and gasolene being 
thus transmitted into the pockets as the respective 
ports between the pockets and chambers are revolved 
over said outlet, metal plates and wires having 
storage battery connection, the sparker points to 
cause explosions as they separate and the circuit ix 
broken, the expansion caused by said explosions 
driving three charges of fresh air into the pressun 
tank at each revolution of the hub, an airway in said 
axle and its blow-pipe and paddle fan and gearing, the 
exhaust for the burned vapour, pins, end their springs 
for closing the passages in the guideways between the 
fresh air and mixed air chambers and the valves, sy). 
stantially as shown and described. 


746,899. CoLLaPsED FURNACE STRAIGHTENER 

Todd, Seattle, Wash.— Filed February 27th, 1 
Claim.—In a device of the class described, compris- 
ing carrying rolls mounted on axles, a shaper roll 
mounted on an axle, toggle joints connecting the 
extremities of the phy ond axles with those of 
the shaper roll, longitudinal links connecting the 


axles of the carrying rolls, transverse bars connecting 
the intermediate pivotal connections of the said 
toggle joints and having a screw-threaded aperture 
midway of the said bar lengths, a bar passed through 
said apertures and having a corresponding thread and 
nuts of the last-named bar. 


747,172. APPARATUS FOR COMPRESSING AND CHARG- 
1nG CoaL Into Coke Ovens, J. Haug, Philadelphia, 
Pa,—Filed November 15th, 1902. 

Claim.—{1) In a device of the kind specified, means 
for compressing the coal and means for forming 
depressions on the lower side of the cake of compressed 




















coal. (2) In a device of the kind specified, a com- 
pression box, hinged sides therefor, means for operating 
said sides, a front for said box which is adapted to be 
lowered to form a support for the coal when the latter 
is being discharged into an oven, means carried by 
said box for compressing the coal, and a pusher for 
said coal. 
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| Aspinall, Everyone who knows anything about railways | between the two extreme points is destined very soon to 


THE ELECTRIFICATION OF THE LIVER- | ig aware how much this gentleman has done for the | become residential districts. Thus, the prospects of 


PpooL AND SOUTHPORT RAILWAY. 
No. I. 

Tur railway companies of this country have keenly 
felt the competition which the advent of electric tramways 
has caused, and have sought means to protect themselves 
against it. A number of things have been suggested so 
as while not reducing the speed of the trains, to keep 
down expenses to sucha point as would enable the fares 
charged to be reduced to the level of, or even below, the 
small charges made by the tramways. There have been 
motor coaches and powerful locomotives, and what not. 
Fach of these, perhaps, has its own useful sphere of 
activity, but that which will probably prove eventually to 
be the most efficacious is the adoption on our railway sys- 
tems of electric traction. With this motive power it would 
seem that the railways are better off than are the tram- 
ways, were it only because higher speeds can be attained. 
It is true that the railways only carry passengers between 
points some distance apart, and do not get the interme- 
diate traffic like their rivals, but it is not this intermediate 
traffic which the tramways have wrested from them. It is 
the station to station and the terminal traffic which has 
been dwindling. Now, if it can be shown that the railways 
can take passengers more quickly between two points, 
and as cheaply as, or more cheaply than the tramways, 
then it is certain that much, if not all, the lost traffic will 
be won back. 

At the present moment several of our railways are 
busily engaged in equipping their lines or portions of them 
for electric traction. We understand that in addition, 
several more are most seriously considering the question, 
some having gone so far as to get out complete plans. 
Here in London the Metropolitan and the District Com- 
panies are converting their lines in the metropolitan area. 
The Great Western is dealing in the same manner with 
a portion of its suburban lines. In the North there is the 
North-Eastern Company busily engaged in electrifying 
some of the lines running along the side of the Tyne, 
while on the other side of England the Lancashire and 
Yorkshire Railway has practically completed the task of 
equipping the line running between Liverpool and South- 
port for electric traction. Now to the average Londoner, for 

instance, the line between Liverpool and Southport would 
probably be considered as a branch line of no very great 
importance. This same Londoner would probably be 
most surprised to learn that the traffic between Liverpool 
and Southport is considerably greater than that between 
Liverpool and Manchester. Yet this is so. The number 
of people travelling between these two North Midland 
centres of industry is less than the number of persons who 
go backwards and forwards between Liverpool and its 
near neighbour, Southport. The reason is not far to seek. 
The town of Southport is a pleasant place. Itis only some 
18} miles from Liverpool, and itis right on the sea. It isa 
delightful residential locality, and the workers in Liverpool 
like to live there, and to go backwards and forwards morning 
and night, The distance between the two places is also 





Lancashire and Yorkshire Railway, of which he is general | the new venture are good. At present it is a hard matter 
manager. He has long been a believer in the utility and | properly to cope with the traffic by means of steam loco- 
adaptability of electricity. Our readers will no doubtremem- | motives; but with the electric trains, not only will the 
ber the ingenious electrically-worked overhead luggage | existing traffic be easily managed, but there will be room for 
trolley of his invention, which has for many years been | considerable expansion in it. Some idea of what is 
in service in the Victoria Station at Manchester, and | contemplated may be obtained from the statement 
which has been described in our pages. The electrifica- | that as soon as the new trains are thrown open to the 


tion of the Liverpool—Southport line will probably | public, which it is hoped will be very shortly now, it is 





involve the company in an expenditure—from start | proposed to run no fewer than forty-two trains out from 
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Fig. 1—THE LIVERPOOL-SOUTHPORT RAILWAY 


to finish—of £400,000 or more. Such an ex- 
penditure is by no means to be made lightly, or 
without the closest consideration, and this, we have not 
the smallest doubt, has been given to the present scheme. 


It is not only that people who will use this line desire to | 
get from Liverpool to Southport, and vice versd. There | 


is also a large suburban district to the north of Liverpool. 
The railway traverses this. The first station is Sand- 
hills, just over one and a-half miles away from the 




















Liverpool between 5.10 a.m. and noon, say, at the rate of 
six trains per hour, and during the same time forty-six 
trains will enter the Liverpool Exchange Station from 


| this branch alone. The express trains, Southport—Liver- 


pool, without stop and vice versd, of which there are, we 
hear, to be one every hour during the day, will do the 


| journey in twenty-five minutes. Third-class season 


tickets are in vogue on the line, and these are charged 


|for at such a rate that, allowing a passenger to travel 


backwards and forwards once per day for 300 days in the 
year, he is carried at the rate of 4d. per mile, and, of 
course, may travel backwards and forwards as many 
times as he likes. It would be hard for any tramway 
to compete with the railway on such terms as these. 

It is a fact worthy of notice that as soon as the railway 
authorities made up their minds to the change, the work 


| was carried out with remarkable promptitude. The com- 


plete scheme, saving only the actual rolling stock, was 


| entrusted to Messrs. Dick, Kerr and Co. Everything con- 


nected with the machinery and the permanent way has 
been constructed in this country, and the contractors may 


| be pardoned their pride at having been the first to carry 


out and complete a main-line electrification. They are 


| also to be congratulated on the celerity with which the 


whole scheme has been carried through. Twelve months 
ago the work of construction had not been begun. Now 
some 47 miles of single line have been fully equipped for 
electric running; the power-house is well on the way to 
completion; sub-stations have been built. Eight trains 
are actually delivered for service; two more are running 
their trials, and two are ready for delivery. It should be 
wemarked, moreover, that the work of conversion has 
been carried on without interference with the very heavy 


| steam-train traffic already mentioned. As one looking 


on from an outside standpoint it is not difficult to see 
that such a result could only have been achieved by 
reason of the contractors and railway company having 
worked most amicably together. A very great deal is 
due, without doubt, to the untiring energy of Mr. 
Aspinall ; but he must have been ably backed up by the 
contractors. 

Now let us for a moment glance at the line and the 
traffic as it existsto-day. It is a line with but few curves 
and with comparatively light gradients. The heaviest 
incline is a short length of 1 in 85 near Waterloo Station. 
The worst curve is one of 7 chains near Southport. 
Otherwise the road may be taken as straight and level—an 
excellent line for quick traffic. There are fourteen stations 
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not too great to prohibit a large day traffic of persons 
desirous of doing shopping in the large city. Consequently 
the Liverpool—Southport Railway is a main line of con- 


siderable importance. It was on this portion of its 
system that the Lancashire and Yorkshire Railway 
decided to make the experiment of electric traction. On 
Saturday last we were enabled by the courtesy of Mr. 
J. A, F. Aspinall, the general manager of the railway, and 
at the invitation of the contractors, Messrs. Dick, Kerr 
and Company, to insp2ct and make a trial run upon this 
line. We are indebted to the contractors for information 
freely accorded, and for the series of interesting photo- 
graphs and drawings with which they provided us, and 
many of which we reproduce. 

We understand that the scheme for the electrification 
of the Liverpool—Southport line originated with My, 





Fig. 2-MOTOR GENERATOR 


rather more than half a mile further on; then Bootle, 


half-mile, or rather less; Waterloo, another one and 
a-quarter ;. Crosby, nearly. two-miles, and Hall-road, over 
half a mile still further on, and nearly six and a-half 
|miles away from the terminus. There are, as will 
be seen, seven stations in this six- miles, and it is 
;on this portion of the line where the traffic is un- 
doubtedly the thickest. 


town, Altcar, Formby, Freshfield, Ainsdale, Eastbourne- 
road, Birkdale, Duke-street, and Southport; and beyond | 
Southport, St. Luke’s, Hesketh Park, Churchtown, and 
Crossens, all of which places have been included in the 
scheme of electrification. Besides this, unless we are 
| very much mistaken, much of the intervening country | 





Exchange Station in Liverpool. Then comes Bank Hall, | 


nearly three-quarters of a mile further; Seaforth, another | 
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between Liverpool and Southport, near together as they 
approach the city, and further apart, as a rule, near 
Southport. The traffic is almost wholly passenger. 
At the present time there are some thirty-six steam 


| trains in either direction- between the two points. About 


the same number run backwards and forwards between 
Liverpool and Hall-road. The majority of all these 


| trains stop at every station, though there are a certain 
| number of express trains morning and evening for busi- 
Further out still are High- | 


ness men. The express trains take 25 minutes—the same 
time as is proposed for the electric trains. The stopping 
trains take 54 minutes; the stopping trains to Hall-road 
take 25 minutes; the total train mileage is 1900 a day. 
Under the new conditions the train mileage is to be in- 
creased to 8200. The number of trains in each 
direction between Liverpool and Southport wil] be 
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increased from 36 to 65, and between Liverpool and Hall- 
road only from 38 to 54. 


37 minutes, and that between Liverpool and Hall-road 
from 25 to 17 minutes. The express time will not, as 
already stated, be altered, but there will be one express per 
hour instead of only rarely. In addition to this the express 
trains will run on to Crossens and give that suburb seven- 











a 

pL O.C. Leads to 

Sag Switchboard 
a9 —— 








These Ducts om 
logpasite each 


“THe ENGINEER" 


teen trains each way during the twenty-four hours. The 
accompanying plan map—Fig. 1, page 275—will give a good 
idea of the relative positions of the various places we have 
named. 

It is claimed, however, that the improvements in the 
service which have been detailed above by no means 
exhaust the possibilities of the new service. It is 


The stopping-train time | 
from Liverpool to Southport is to be reduced from 54 to | 


This caris to make numerous journeys between Liverpool | 


and Southport, and will, it is stated, immensely increase 
the ease and rapidity with which parcels can be delivered 
in the residential districts between Liverpool and South- 
port. We observed an excellent notice which was printed 
in large type and pasted up in prominent positions in all 
the coaches. This notice was to the effect that since the 
trains would only be stopped in each station for a few 


map, where it is transformed down in static transformers 
and converted in rotary converters into direct current of 
some 650 volts, 600 volts being the maximum Voltage 
supplied to the train motors. There are in all four sub. 
stations, these being at distances of 2, 3}, 104, and 16: 
miles from Liverpool, and being situated at Sandhills 
Seaforth, the main power-house, and Birkdale respective); ; 
Of course, the distance apart of. the sub-stations og 
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Fig. 3—PLAN OF SUB-STATION 


seconds, it was necessary for passengers always to enter 


Swain Sc, 


| Liverpool is approached is considerably reduced, this being 


at the rear end and get off at the front end. This method | necessary on account of the much greater density of 


will, if properly carried out, conduce to quickness, and 
prevent the loss of time consequent on the meeting of 
two streams of people proceeding in opposite directions. 
A glance at the map—Fig. 1—will show that the power- 
house has been placed in between the Formby and 
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Fig. 4—MAIN SWITCHBOARD 


averred, and, we do not doubt, with truth, that | Altcar stations, and ata point nearly midway between the 
should the traffic in the course of a year or two | two extreme ends of the line. Seeing the length of line 
demand an even more frequent service, it will be-available. | to be electrified, it was, of course, necessary to employ 
It is intended to shorten the stops at the intermediate | high-tension current. The voltage chosen was 7500, this 
stations, and as this is only possible by practically leaving | being generated direct by three-phase alternators. At 
heavy baggage and parcels out of the question, a special | this pressure the current is delivered to the various sub- 
baggage car has been designed to deal with these alone. | stations, the positions of which may be seen from the 


traffic between that terminus and Hall-road. 

The power-house is conveniently situated, both having 
regard to its almost central position and to the fact that 
it is close to, and half encircled by, a stream—the river 
Alt. The water from this is at present being used for 


feed purposes, and will eventually be also employed for 
condensing, though the condensers are not yet at work. 
It is soft, and there has been no trouble from it in the 
nature of a deposit in the boilers, and this in spite of the 
fact that up to now it has been used as pumped from 
the river, and without any previous treatment in the 
way of sedimentation. Eventually, however, there is to 
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be a large settling basin for the feed-water. The river | 
Alt is, of course, tidal, and we understand that lock | 
gates are to be constructed in it so as to keep its level | 
constant, no matter what may be the state of the | 
tide in the. sea. To obtain this advantage in the way 
of water, however, a difficulty in the way of forming the | 
foundations of the building was met with. This was that | 
the only site convenient in other ways was situated on a | 
bed of peat which was 40ft. thick. It was naturally im- | 
possible to remove all this amount of peat, and therefore 
a huge bed of concrete some 6ft. in depth was formed 
over the whole site—an area of some 280ft. long by 115ft. 
wide. On this the building was constructed. It is in | 
two bays, the one containing the machines and the other 

the boilers, the former bay being 280ft. long and 65ft. 

wide, and the latter 250ft. long and 50ft. wide. The | 
main structure is of brick, but the roof work is of steel 

carried on steel columns, which are independent of the 

brickwork. The steel work was supplied by Messrs. 

Head, Wrightson and Co., of Thornaby-on-Tees. There 

are in the engine-house two 20-ton overhead electric 

travelling cranes, these having been supplied by Messrs, 

Jessop and Appleby, of Leicester. 

It will be convenient, perhaps, to consider the boiler- 








| ash hoist. 


| miser. 
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plates in front of each boiler can be raised, and 
the ashes raked down into the tip wagons which 
are then propelled by hand to the centre of the 
building, and their contents shot into the hopper of the 
The ashes are lifted by this and delivered into 
wagons running on a siding alongside the building. 


into bins, from which the coal is taken by the stokers. 

In each of the downtake flues at the back end of the 
boilers is a Galloway type superheater. The main flues 
from each bank of boilers pass through a Green’s econo- 
Each economiser consists of 720 tubes arranged 
in groups of 120, and having a heating surface of 7200 
square feet. Each economiser is also subdivided into two 
separate parts containing 360 tubes in sections of 10’s, so that 
both can be used together or independently as required. 
The scrapers are run by a double set of gearing on the top 
of the economisers, and are driven by an electric motor 
The total water capacity of the economisers is about 9000 
gallons. Beyond each economiser is an induced draught 
fan, each fan being designed to deal with sufficient air for 
the consumption of 10,000 lb. of coal per hour, with a 
temperature of the flue gases after having passed through 


| the economisers of about 400 deg. Fah., and at a ncrmal 


On | 
this siding are also run the coal wagons which discharge | 
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| joined up in parallel. The piping is entirely in duplicate. 

| The exhaust pipes are of riveted galvanised steel, and 

| are so arranged that they may either deliver into jet con- 

| densers placed below the engine-house floor, or into the 

atmosphere, each main engine having its own condenser 

and atmospheric pipe. 

The engine-house is not yet quite completed, but it is 

| sufficiently far advanced to show that when it is finished 
it will be a very fine building indeed. The great majority 
of the machinery is delivered, and the greater part of it 
is in working order. Fig. 13, on page 288, is a view looking 
right down it. - All the main engines have been supplied 
by Messrs. Yates and Thom. The main equipment, when all 
the machinery is in place, will consist of four 1500-kilowatt 
units and one unit of 750 kilowatts. The addition of this 
smaller set, which, we gather, was an afterthought, should 
materially improve the load factor of the station. 
The four larger units are each driven by a hori- 
zontal cross-compound engine, with cylinders 32in. 
and 64in. diameter respectively, and with a 4ft. 6in. 
stroke. They run at 75 revolutions per minute, and at 
this they are designed to develop normally 2310 indicated 
horse-power with 1601b. of steam. They are, however, 
said to be capable of giving an overload of 20 per cent. 











Fig. 5—1500-KILOWATT THREE-PHASE ALTERNATOR AND ENGINE 


house and its contents, in the first place, before going on 
to describe the enginés. There are in all sixteen boilers, 
these having been made by Messrs. Yates and Thom, of 
Blackburn. They are of the Lancashire type, and are 
32ft. long and 8ft. 6in. diameter, their two flues each 
having a diameter of 3ft. 5in. The working pressure 
is 1601b. on the square inch, and the shell plates 
are }gin., the flue plates ;;in.,and the end plates 
jin. thick respectively. Each boiler consists of five 
tings of one plate each. On page 285 we give two 
engravings, Figs. 11 and 12, the second of which is a 
view looking down the boiler-house, on the stoking-floor 
level, and the other a view over the tops of the boilers, in 
which the arrangement of the steam piping may be 
observed. There is not a water-tube boiler on the 
premises, nor an automatic stoker. The boilers are 
arranged in two batteries of eight, the space between the 
two batteries forming a means of communication between 
engine and boiler-houses, and containing feed pumps by 
Messrs, Mather and Platt, and an auxiliary condenser. 
Half-way down the boiler-house, on the left-hand side, 
may be observed the ash hoist. Underneath the floor- 
plates is & passage-way running the whole length of the 
building. This is provided with a narrow-gauge 
tramway, along which-small tip wagons can run. The 


speed of 175 revolutions per minute. The fans are of the 
overhung blast wheel type, with three-quarter housings, 
and each was a first coupled direct to a horizontal side 
crank engine of American make, for which it has been 
found necessary to substitute English vertical engines. 
The size of the fan inlets is 6ft. 2in. diameter, and 
of the outlets 4ft. 11jin. square. The fans have 
eight wings. They are mounted on steel shafts 5in. in 
diameter, supported in self-oiling water-cooled bearings 
8in. long. There are two riveted steel chimneys, one at each 
end of the building. The gases, after passing through the 
fans, are delivered through brick flues to the bases of 
these chimneys. The chimneys are 60ft. high. 

The whole of the piping—steam, feed, exhaust, injec- 
tion-main, and auxiliary—was supplied by Messrs. Dick, 
Kerr, and Co. from their Kilmarnock works. The feed 
pipes, which are put in in ring form, are 6in. in diameter, 
and are connected to each boiler through check valves, 
the feed ring running the whole length of the boilers. 
Three sets of feed pumps, each being large enough for 
the whole load, are provided, and the water, may be either 


supplied to the boilers direct or through the economisers. | 


The main steam piping is of steel, 12in. in diameter. 
It is arranged on a modification of the ring system, and 
if required each section may be isolated, or the whole 


if called upon. Taking the 750-kilowatt set to be capable 
of giving just half that of the larger plants, the total 
indicated horse-power of the combined sets amounts to 
very nearly 12,500. The inlet and exhaust valves of the 
horizontal engines are of the double-ported type, and are 
placed in the cylinder ends. The inlet valves are worked 
by Messrs. Yates and Thom’s ingenious trip gear, the 
valves being closed by powerful vacuum dashpots. The 
exhaust valves are worked direct from the excentric 
without trip gear. Governing is done on the high- 
pressure inlet valves. The governors are of the vertical 
ball type, and are provided with a safety stop device, 
which is designed to stop the engine completely should 
the speed rise to 10 per cent. above the normal. This 
stopping device will not, however, prevent the engine 
taking overloads even beyond the range of the cut-off gear. 
The massive design of the engines and dynamo is well seen 
in Fig. 5, above. A peculiarity in construction is that the 
rotor is bolted direct to a 22ft. fly-wheel weighing 60 tons. 
Fig. 6, page 278, which is an engraving reproduced from 
a photograph of one of the generators before it left 
Messrs. Dick, Kerr’s works at Preston, shows the holes 
in the spider arms through which the connecting bolts 
pass, and also the general design of the generator. The 
weight of the bed-plate of each engine is 14} tons, each 
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crank shaft main bearing weighs about 11 tons, the 
crank shaft itself 17 tons, and the cranks each 11 tons. 
It will be observed that the engines are fitted with tail rods. 
These tail rods are for working the condensing apparatus, 
as well as supporting the weight of the piston. There 
are two Edwards air pumps, and the condenser is of the 
jet type. In the piping is an automatic exhaust valve, 
which throws the engine on to the atmosphere should 
anything go wrong with the condenser. 

The vertical engine for the 750-kilowatt set will have 
cylinders 23in. and 46in. diameter by 3ft. 6in. stroke. It 
is to develop 1180 indicated horse-power when working 
normally and at 94 revolutions per minute. Saving in its 
form and size, this engine is practically identical with the 
larger engines already described. Each engine is pro- 
vided with a motor-driven barring gear. 

The alternators are three-phase, with a periodicity 
of 25 cycles per second. We have already described 
this generator in our issue of October 30th last, so that we 
need not again go into any great detail. We may, how- 
ever, say that the-weight of the wheel complete is about 
41,500 lb., of which the poles represent 12,800 Ib., and the 
spools 6850lb. The complete stator weighs 75,800 Ib. 
The construction of the 750-kilowatt alternator is practi- 
cally identical with that of the larger machines. 

There are three direct-current exciter sets, each con- 


the main generating station being devoted to sub-station 
equipment—each have four rotary converters. The sub- 
station at Birkdale has only three rotary converters. In 
each case, however, there is provision made for extensions. 
The rotary converters are very similar in appearance to 
the standard direct-current machines made by Messrs. 
Dick, Kerr and Co., machines which have been before 
described in our columns. They have eight poles, and 
have a capacity of 600 kilowatts at 375 revolutions 
per minute, and produce direct current at from 
600 to 650 volts. In Figs. 8, 9, and 10, page 
281, are given an interior view of one of the sub- 
stations, an exterior view of the building, and a substation- 
switchboard. As will be seen, the motor generators 
are arranged down one side of the building, and the 
corresponding static transformers down the other side of 
the building, the switchboard being at one end. Beneath 
it are the high-tension oil switches worked mechanically 
from the switchboard, and here again there is no extra 
high-tension wire or part led up to the switchboard, where 
it might be touched by an operator. We need not go 
deeply into the construction of the motor generators, but 
we may say that on the alternating current side there are 
six gun-metal slip rings, which are connected to the 
armature windings at equidistant points, connection 
being made between the radial and the outer rings 


Fig. 6—THREE-PHASE ALTERNATOR 


sisting of a standard Dick-Kerr 4-pole 100-kilowatt 125-volt 
generator coupled to a Willans and Robinson engine 
running at 580 revolutions per minute. These also provide 
current for lighting, for the barring motors, and for the 
ash hoist. 

The main switchboard, of which we give an engraving 
in Fig. 4, page 276, is carried on a gallery, below which is 
a fireproof high-tension chamber. The switchboard 
has no less than thirty-three 2ft. panels of enamelled slate, 
the actual uses of each of which we have not space to 
specify. The contractors lay great emphasis on the fact 
that no extra high-tension wires or parts can be touched 
by a switchboard operator. The high-tension switch 
gear proper, the oil switches, &c., are contained in the 
fire-proof chamber just mentioned; only mechanical 
operating levers are on the switchboard. The fire-proof 
chamber at the generating station is 79ft. long by 12ft. 
wide, and is constructed of steel girders and concrete. 
The same method of isolation is employed at the sub- 
stations, as we shall show later on. 
the switchboard are low tension, and are worked through 
transformers. 

The general design of the sub-stations is exactly the 
same in all four cases, saving only that three contain 
more units of plant than does the fourth. The three 


sub-stations at Seaforth, Sandhills, and Formby—part of | 


| from 2in. to 3in. of water. 
The instruments on | 


by means of insulated bolts carried through the inter- 
vening rings. Each slip ring has bearing upon 
it three laminated copper brushes. On the direct 
current side there is the ordinary commutator with 
carbon brushes. The whole machine weighs 40,940 lb., 
of which the armature accounts: for 10,380 Ib., 
and the magnets 21,100lb. The static transformers are 
of the air-blast type, and have each a capacity of 
200 kilowatts. They are circular in form, and are built 
up of copper strip wound on edge and insulated with 
special wrappings repeatedly impregnated and dried. 
The secondaries are inside next the core, and the 
primaries above and outside. The air-blast is produced 
by electrically-driven blowers, of which there are to be 
two in each sub-station. They are to consist of a 5 horse- 
power motor coupled direct to a Davidson Sirocco fan 
keyed on to the motor shaft. The capacity of each blower 
is 8000 cubic feet of air per minute at a pressure of 
The air is delivered from the 
fans into a duct in the floor, leading underneath the line 
of transformers, from which duct it escapes up into the 
transformer cases, and away into the air.. The general 
arrangement of the switchboard with its instruments, 
switches, circuit breakers, &c., is well shown in the 
engraving, Fig. 10, and does not call for special mention. 


Fig. 3, page 276, and Fig. 2, page 275, show a plan and 





sections of a sub-station, and a drawing of a motor-gene. 
rator respectively, while Fig. 7, below, shows a trang. 
former in its case. 

The cables connecting the power-house with the various 
sub-stations were all supplied and laid by Messrs. W, 7 
Glover and Co., Ltd., acting as sub-contractors to Messrs, 
Dick, Kerr,and Co. The cablesare each laid in triplicate, and 
we are informed that under ordinary working conditions al] 
three cables will be used, but that in case of the 
breakdown of any one cable, the two remaining wil] 
carry the current without the drop being greater than 
is permissible. The extra high-tension cables are of the 
triple triangular type, insulated with diatrine paper, 
They are lead covered and armoured, and laid on the 
solid system. Four sizes are used, 37/15’s, 37/16’s 
19/15's, and 19/16’s, the length used of each being 13 niles, 
6} miles, 6} miles, and 18 miles respectively, in all 44 miles, 
The thickness of the insulation is ‘36in. between cop. 
ductors, and ‘26in. between conductors and the lead 
sheath. The reason for this latter lessened thickness jg 
that the system is earthed at the centre point of the 
machine winding. The cables are made for a working pres. 
sure between conductors of 10,000 volts, and for a pressure 
to earth of 5780 volts. The lead sheathing varies from 
*125in. to’ 15in. according to the diameter, and the armour. 
ing is of galvanised steel ‘O8in. to ‘lin. diameter. The 
joints are almost identical with that described in connection 
with the Metropolitan electrification in our lastissue. The 
troughs in which these cables are laid are of stout wood 
tarred and creosoted. They are, when the cables are 
laid in, then filled with compound and covered over with 
tiles. Three cables run in each trough. They are sup. 
ported on wood bridges 18in. apart. For the most part 
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the cables are run in the 6ft. way, and where they pass 
over bridges or in exposed situations they are laid in steel 
troughs. There are at various points along the line small 
switchboards contained in cast iron pillar-boxes painted 
red. 
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The Metallurgy of Steel. By F. W. Hansorp. With a 
section on the mechanical treatment of steel by J. W. Hats 
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trations. London: Charles Griffin and Co. 1904. 

In this volume Mr. Harbord gives us the results of his 

experience in steel-making on the large scale, accumu- 

lated during many years in the different functions, of 
works, practice, expert inspection, scientific investigation, 
and technical teaching—an amount of diversified experi- 
ence such as few have been afforded the opportunity of 
attaining... This will fully account for the many-sided 
character of the volume, which is neither an academic 
text-book, nor a mere summary of practical results and 
working details, but combines both features in a some. 
what original and decidedly welcome manner. - The sub- 
jects treated are classified under the four heads of steel- 
making proper, re-heating, mechanical’-treatment and 
finished steel, the latter including all details of tésting, heat 
treatment, micrography, and allied theoretical matters. 

In addition a very detailed list of ' specifications as 

adopted by railway companies and other users of iron and 

steel in Europe and America is given in the appendix. 

In the first section about a hundred pages are devoted to 

the Bessemer process, the modern form of 16-ton con- 

verter being described in detail, particular attention being 
given to the method of lining and the arrangement of the 
different forms of bottoms and tuyere plugs. In this, as 
in other parts of the volume, a mixed system of illustra- 
tion is adopted, outline drawings of a diagrammatic 
character, usually as folding plates, being used to explain 
the broad general features of the désign, while more 
detailed figures of separate parts are given in the 
text. In this way the various items—melting cupolas, 
metal mixers, hot metal and casting ladles, &c.—are noticed 
in succession. Particular attention has been paid to the 
subject of the ingot mould, a matter which, considering 
its economic significance, has not hitherto received the 
attention that it deserves from text-book writers. Plans 
of the North-Eastern Steel Company’s basic Bessemer 
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works and the Barrow Hematite Company’s works are 
given as examples of the general arrangement of plants 
according to modern ideas, and a detailed description of 
the working of a charge concludes the first chapter. The 
second is similarly devoted to the study of the basic pro- 
cess, and in the third the small converter, or baby 
Bessemer, is noticed in its various stages of development, 
from the original Clapp and Griffiths to the Robert, Wal- 
rand, Legénesil and Tropenas systems of modern times. 
These, however, are somewhat summarily treated, 
as their use in this country, at any rate, has been 
comparatively small. Chapters 1V.and V., whose subjects 
are the chemistry of the Bessemer and basic processes 
respectively, are of especial interest, the work of the 
earlier investigators in the progressive elimination of 
silicon, manganese, carbon, and other constituents of the 
charge being systematically noticed and classified for the 
different types of metal blown in different countries, 
while for the more controversial points, such as desul- 
phurising by lime, the evidence on both sides is given at 
Jength. The author's conclusion that, given sufficient 
fluidity, such as is obtained by Saniter’s method, lime is 
perfectly efficacious in removing sulphur in the slag in 
the basic process, will probably meet with general 
acceptance. There is a short section on the thermo- 
chemical reaction in the converter, which is mainly 
founded upon the work of Campbell, and the subsequent 
researches of Hartley and Ponthiére at the end of this 
section. 

The second and more important section dealing with 
the Siemens process is preceded by a chapter on gas 
producers in which the different systems that are or have 
been applied to steel melting are noticed in detail, begin- 
ning with the original Siemens producer and cooling 
syphon, and passing on to the newer Siemens and the 
circular steam-blown forms of Dawson, Thwaite, and 
Fraser-Talbot, the latter being distinguished by its con- 
tinuous stirring arrangement for preventing the formation 
of adhesive clinkers, while keeping the column of fuel 
close, and free from irregular air channels. The analysis 
of the gas from this producer, which has been adopted at 
Frodingham, is remarkable for the low proportion of 
carbonic acid (2°9 per cent.), and the correspondingly 
high amount of combustible constituents (48°2 per cent.) 
contained. The Mond and Duff system of gas producers 
are noticed, with sufficient illustration to render their 
working principles clear, but not in any great detail, and 
in the same way water gas is but briefly alluded to, as 
these kinds of producers are as yet but little used by steel 
makers. The question of the working efficiency of gas 
producers is drawn mainly on the lines of Mr. Jenkins, 
excellent paper in the “ Proceedings” of the Institution of 
Civil Engineers. 

Chapter VII., on the open-hearth or Siemens process, 
gives the description of the open-hearth furnace and its 
accessories, such as reversing valves, charging machines, 
and’ casting ladles, and special moulds for axle ingots. 
The furnaces selected for description are good examples 
of the modern English and American forms, with 
regenerators independent of the furnace proper, dust 
catchers, and air-cooled hollow castings built into the 
blocks, with the addition of the Campbell and Wellman 
form of tilting furnace. In these the different points 
upon which the efficiency of the structure has been found 
to depend are discussed in a manner well calculated to 
give the student a good idea of the importance of working 
out the details with the utmost care where such delicate 
monsters as large Siemens furnaces are concerned. The 
description of the working of the acid process for dead 
soft sveel, as well as higher carbon metal intended 
for axles, tires, springs, &c., and the consideration 
of the chemical reaction in the process concludes this 
chapter. 

In Chapter VIII.,on the basic open-hearth process, the 
different methods of making up the working bed are 
noticed, together with a generalised description of the 
method of working, which, however, is followed by 
detailed discussion of the condition governing the removal 
of phosphorus and sulphur, the latter more particularly, 
by the Saniter process. An interesting point in connec- 
tion with the process is the reduction in solubility in 
citric acid of the phosphoric acid in the slag, when 
caleium chloride and fluorspar are used, which is no 
doubt due to the formation of some apatite, which is 
notably more refractory than the quadribasic lime 
phosphate of the basic converter slag. In connection 
with the Bertrand Thiel process a diagram is given illus- 
trating Mr. Darby's arrangement for working it with a 
metal mixer and two furnaces of the Wellman pattern, 
and similar but larger plants, with 200-ton furnace units 
are given in the description of the Talbot continuous 
process. Combined processes, using both the converter 
and open-hearth furnace, are only incidentally mentioned 
in connection with washing processes. 

In a final comparison of the Bessemer and open- 
hearth processes the author discusses the economic and 
other conditions to be considered in selecting one or 
other for any particular kind of work, and his conclusion 
that the basic open-hearth, or some modification of it, 
will gradually supersede both the basic and acid Bessemer, 
and, to some extent, the acid open-hearth, both for 
structural and rail steel, is one that no doubt will be 
generally accepted. 

The subjects of steel casting, crucible steel and 
armour plates are next treated in successive short chap- 
ters, which, together with notices of some of the older 
direct processes, conclude the first section on steel making 
proper. The second, which is the joint work of Mr. 
Harbord and Mr. Hall, describes the principal forms of 
re-heating furnaces and pits, and a large number of 
different charging machines for heavy ingots both with 
hydraulic and electric motors. 

In Section III., under the title of “The Mechanical 
Treatment of Steel,” Mr. Hall has supplied what must be 
considered to be the most complete treatment of this 
subject that has as yet been published in this country. 
It makes up about one-third of the whole work, and dis- 





eusses in an admirably systematic manner the construc- 
tion of rolling mills for all uses, from the heaviest ingot 
cogging, down to the Bedson, Garrett, Belgian, and other 
rod mills capable of producing wire in a continuous coil 
more than six miles in length. The historical develop- 
ment of the rolling mill is given in sufficient detail, and 
the notices of the most recent developments in the 
direction of automatic appliances and high-speed working, 
both in Europe and America, are brought remarkably 
zlosely up to date. Tire rolling, tube making, and 
hammer and press forging, and the consolidation of ingots 
by pressure during cooling are similarly described in their 
order. The important subjects of handling materials in 
the stock-yard and the laying out of rolling mills, which 
are treated in Chapters XX VII. and XXVIIL., and involve 
economic, in addition to technical, questions, are also 
welcome additions. 

Section IV., by Mr. Harbord, deals with the properties 
of finished steel and the testing of finished materials. 
In this the leading types of testing machines and their 
uses are described, together with those used for tire and 
axle testing by falling weights, and the flattening or 
sagging test for springs, the subject being further 
illustrated by a very complete account of the specifica- 
tions currently used in England and America, contained 
in the Appendix I. Then follow chapters on carbon and 
iron, reproducing all the current theories upon this 
attractive, if somewhat controversial, subject; on the 
influence of different foreign elements on the physical 
properties of steel, and on special or steel alloys. Here 
again the author gives much original information, and a 
very complete summary of the work of other explorers 
in the same field, which considering the length of time that 
must have been occupied in the preparation of the volume, 
the details are very well brought up to date. Perhaps 
the most noticeable omission is that of high silicon steels, 
such as are now used for springs in France, which we 
have sought for with the aid of the index, but have been 
unable to find. It may, however. be present somewhere 
else under another heading, as in the index classification 
of such a mass of material there is always a chance of 
something being omitted or misplaced. Heat treatment, 
hardening, annealing, &c., and a notice of pyrometers for 
determining annealing temperatures, form the subjects of 
Chapter XXXIX., and in the final one the method of 
preparing microscopic sections of steel is described, 
while a large number of figures are reproduced from 
photographs in illustration. 

From the above condensed summary of its contents it 
will be apparent that a more detailed review of this 
interesting volume would be beyond the capacity of 
our pages. But we cannot conclude without earnestly 
recommending all who may be interested as makers or 
users of steel, which practically means the whole of the 
engineering profession, to make themselves acquainted 
with it as speedily as possible, and this may be the more 
easily done as the published price, considering the size of 
the work, is extremely moderate. 


Les Moteurs a Essence pour Automobiles. By Professor L. 
MarcuHis. Published by Vve. Ch. Dunod, 49, Quai des 
Grands-Augustins, Paris. 1904. Ilustrated. 

A REVIEWER is frequently at a loss as to the standpoint 

from which a work should be regarded. Professor 

Marchis’ treatise is a case in point. It is a voluminous 

work of 455 pages, exclusive of preface and indices. Yet, 

it can scarcely be said to contain anything original or 
new; it adds nothing to mere contemporary history ; it 
offers no help towards the solution of problems still 
unsolved; it is a recital of what has been done, with 
some reasons why it has been done—and there the work 
abruptly ends. However much this limitation of scope 
may be regretted it must not be condemned without con- 
sideration of the author's purpose. M. Marchis intro- 
duces his work as a reproduction of lectures given in 
1902-1903 before the Bordeaux Faculty of Sciences to a 
public mostly composed of engineers. The author's 
object was to interest a competent and_ technical 
audience in the application of the mechanical principles 
involved in the construction nd operation of petrol 
automobile motors. The professor, therefore, by Jimit- 
ing his instruction to the building and working of 
engines as they are to-day, was acting strictly 
within his rights. He was justified in throwing on 
to the screen of his auditorium systems and details 
embodied in current practice, without bringing under the 
searching ray of science their possible developments in 
the future; he might claim as sufficient, explanations and 
illustrations of problems already solved, without dwelling 
on those that still bar the path of progress. From this 

standpoint little fault can be found with “ Les Moteurs 4 

Essence,” and it is from this point of view the work 

should first be considered. 

The course or scheme of lectures is neatly planned. 
Chapter I. describes the various types of petrol motors 
employed in automobilism, and the methods of 
determining their horse-power. As this power is 
due to the evolution of heat, and as an _ excess 
of heat would render the operation of the engine 
impossible, Chapter II. deals with methods of cooling, 
and covers the employment of air, water, fans, pumps, 
radiators, kc. The explosive mixture is introduced into 
the combustion chamber through the inlet and the burnt 
gas rejected through the exhaust valve. Chapter III. 
therefore treats of these organs, discussing more particu- 
larly the two cases where, in the one, the mechanically- 
operated inlet valve is a useless complication, and where, 
in the other, it is a desirable, if not necessary, adjunct. 
On escaping from the exhaust valve the gases cause 
considerable noise, unless means are taken to deaden the 
sound; so that Chapter IV. is used to describe various forms 
of silencers or mufflers designed for this purpose. As the 
engine is required to run at various speeds and varied 
power, methods of governing are discussed in Chapter V. 
The fuel, being liquid, necessitates storage tanks; the 
construction of these, and the precautions to be taken 





against fire, are explained in Chapter VI. The petrol, 
flowing from the tank, has to be vaporised and mixed 
with air before entering the combustion chamber. This 
is the function of the carburetter, and in Chapter VII. 
carburetter designs are described and illustrated. The 
charge, after compression, has to be fired, and in Chapter 
VIII. tube and catalytic ignition are considered. But the 
now almost universal method of ignition is electric, thus 
Chapters IX. and X. treat of sparking plugs, coils, accu- 
mulators, magnetos, kc. With the exception oflubrication, 
with which the author proposes to deal in a subsequent 
publication, the whole subject of petrol motors is thus 
fairly covered, and the treatise is entitled to the merit of 
completeness. In one respect, however, even this claim 
is open to contention. The author is, in a marked 
manner, silent on British and continental engines other 
than French. To speak for our own manufacturers, Pro- 
fessor Marchis must recognise that British designed and 
British made petrol motors are now fully as perfect as 
the French; possibly, in point of material and workman- 
ship, somewhat superior. To ignore, then, rival makers 
portrays either prejudice or ignorance, both traits calcu- 
lated to detract from the confidence a reader might 
otherwise extend more fully to the author. 

We fear, however, that a severely critical reviewer might 
question the professor’s mastery of his subject. The old 
bugbear of ovalisation in horizontal motors crops up in due 
course; the reader is left to choose for himself anything 
between 3°30m. and 5m. per second as the best piston 
speed; scavenging by the incoming fresh charge is re- 
ferred to, apparently, as a novelty and commendable ; 
air-cooling is stated to be insufficient for anything above 
2 horse-power; the two-cycle motor is defined as con- 
sisting essentially of two parallel cylinders, one a pump 
and the other a working cylinder; and so on. These are 
little trifles, yet they do not indicate a profound and up- 
to-date knowledge of the subject. On the other hand, 
several of the chapters, witness the section on pumps— 
more or less, it is true, a compilation from papers read 
at the French Alcohol Congress of 1902—the pages on 
electrical ignition, and those on engine balance, embody- 
ing much of Professor Dalby’s recent researches, are 
lucidly written and well worth study. As regards the 
balance of automobile engines, we personally confess to 
feeling that professors, M. Marchis included, are apt to 
attach too much importance to the theoretical and 
mathematical demonstration of equilibrium problems. 
We hold that the reciprocating parts of automobile 
engines are so light that the question of their exact 
balance is the least factor in the production of sensible 
vibration. The real and vital causes are: the type of 
motor, the sequence of explosions, and the method of 
governing. The horizontal motor, more especially the 
opposed type, reduces vibration because the line of effort 
is at right angles to the spring system of the vehicle. 
Frequency of explosion tends to a like effect, because it 
provides a more constant application of torque, and in this 
matter high speed, multiple cylinders, and two-cycle 
engines have the advantage. Lastly, the more asystem of 
governing departs from the “ hit-and-miss ” method, and 
affords flexibility of speed and impulse, the less is the 
tendency of the motor to vibration. 

So far we have viewed “ Les Moteurs 4 Essence” from 
the vantage ground indicated by the author’s preface. But 
in every publication the reader also has to be considered. 
What will he gain by the purchase of the work, and the 
perusal of its 554 pages? The treatise purports to be for 
the information of engineers. To the engineer who knows 
nothing of the industry, and desires a summary of 
French practice in 1902-1903, the work may possibly 
appeal. But to the expert, or even to the “constant 
reader” of engineering journals and automobile periodicals, 
it offers nothing with which he is not already familiar. 
Authors who devote their pen to chronicle current prac- 
tice in an industry that is undergoing rapid transition 
have but one fate in store—their labour is of little value 
to either manufacturer or buyer, for it is out of date almost 
before the ink is dry. Such works to become standard 
must deal largely in principles. They must lay bare the 
theory of evolution; trace its influence in past and 
present practice, and, more than all, point out its 
development in the future. The growth of an industry 
towards finality is that of a plant set in stony ground. It 
cannot reach its natural perfection until the impediments 
to its growth are dug up and removed. The labour no 
doubt is hard, but the results are of permanent benefit. 
This, in the field of mechanical progress, is the opportunity 
for the technical author, and in proportion as his efforts 
root out the obstacles to future progress, so his work 
gains in lasting utility. M. Marchis’ treatise would have 
been infinitely more useful had he kept this aim more 
steadily in view. 





SHORT NOTICE. 


O'Gorman’s Motor Pocket-Look. By Mervyn O'Gorman, M.1.E.E: 
Westminster: Archibald Constable and (Co., Limited. Price 
7s. 6d. net.—We know of no publication amongst the large 
amount of motor car literature which exactly fills the require- 
ments of the automobilist so well as this handy book. Mr. 
O’Gorman combines a considerable amount of practical experience 
with theoretical knowledge, and manages to infuse into his 
writings, whenever possible, an undercurrent of humour which 
removes from them that dry quality which is inseparable from 
most technical literature. The book has been compiled in the 
dictionary form, which will enable a ready reference to any detail 
of the wide subject to be at once discovered, while for touring 
purposes the motor car driver who is not an adept in the French 
and German languages will find a fairly complete translation of 
the motoring and mechanical terms ready to hand. No detail 
appears to have been too trivial, and none too abstruse for 
inclusion under their respective headings. There are articles, for 
instance, on such diverse subjects as ‘‘ Alcohol as a Scurce of 
Power,” ‘‘India-rubber,” ‘‘ Fire Insurance,” ‘‘Tools,” ‘‘ Differential 
Gear ”—very clearly explained—‘“‘ High Tension Current,” ‘‘Horse- 
power,” by calculation or by experiment, ‘‘ Throttle Governing,” 
*¢ Lubrication,” ‘‘ Motoring Dress,” and a thousand-and-one other 
items, making, with illustrations, in all nearly 400 pages. We 
have no hesitation in recommending the handy volume to all 
motor car users, whether beginners or experts. It is a ‘‘ Motor 
Molesworth,” 
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THE ELECTRIFICATION OF THE LIVERPOOL-SOUTHPORT: RAILWAY 


(For description see page 275) 

















Fig. 8—INTERIOR OF A SUB-STATION 
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THE TROITSKY BRIDGE OVER THE NEVA, 
ST. PETERSBURG. 

Ix May last the Emperor and Empress of Russia opened a 
large and handsome bridge over the river Neva, at St. Peters- 
burg. The date of the ceremony was arranged to coincide 
with, and to impart additional lustre to, the public rejoicings, 
held at that time to celebrate the centenary of the foundation 
of the modern great northern capital. M. Felix Faure, the 
President of the French Republic, laid the first stone, in 1897, 
of the new structure which we are about to describe. A few 
words respecting the history of the undertaking will not be 
without interest. It was in the year 1891 that the Douma, 
or Municipality of St. Petersburg, decided upon the construc- 
tion of the work, and appointed a technical Commission to 
take the requisite measures to ensure its execution. The 
Commission thereupon issued a public invitation to engincers 
and architects, without distinction of nationality, to contri- 
bute plans and designs for the proposed bridge. In the 




















Fig. 1O—SUB-STATION SWITCHBOARD 








following year, sixteen designs were sent in by Russian, French, 
Belgian, Swedish, and German engineers. Among the com- 
petitors figrred the well-known Société de Construction des 
Batignolles, which, in consequence. of having desired to 
retain as its own property the design it had sent in, was 
ruled out of the list of competitors. It was subsequently 
stated by the jury that, had the Society been included, its 
design would have been awarded the first premium. After 
a delay of several months, the Commission adjudged the 
various designs, and, in addition, authorised the candidates 
to prepare others, accompanied with corresponding estimates. 
| The Batignolles Society submitted a priced tender for the 
plans it had supplied in 1892, and also for a modified plan. 
As nothing came of this offer, a geyeral Commission was 
appointed, under the presidency of thé Mayor of the city, 
with instructions to revise the wholg official programme, 
to select a design, and nominate a contractor to carry out the 
work. 
At this stage of the proceedings, in the year 1894, the 





Batignolles Society came forward with an offer possessing ad- 
vantages superior to those claimed by any other competitor. 
Under these circumstances, the Commission recommended 
that, in the interests of ‘the public, the offer of the Society 
should be accepted. But here the Douma interfered, and 
refused to ratify the decision of its own Ccmmission, and 
ordered an entirely new design to be prepared by a Russian 
engineer. The gentleman selected was M. Sangeurski, who 
submitted a plan in 1895, four years after the competition 
was first instituted. Unfortunately, after an cxamination, 
the experts rejected this last plan, and in the following year 
the Douma decided to entrust the bridge project to the Uprava, 
its own administrative council. Instructions were given to 
it to investigate carefully the offers of the Batignolles Society, 
as well as those of the other competitors, and to report thereon 
in the autumn'*of the same year. A new spécification was 
drawn up for the construction of the bridge, and new designs 
and tenders were solicited. Ultimately those of the Society 
were aceepted, and it entered into negotiations for the execu- 
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tion of the work. It is evident from all these preliminaries 
that a vast amount of care, study, and discrimination must 
have been expended in the selection of the design, and the 
appointment of a contractor. 

The Troitsky Bridge—represented in elevation in Fig. i— 
unites Savaroff-place and the quays on the left bank of the 
Neva with the opposite shore, upon which was situated the 
old town of Petersburg, built by Peter the Great. The 
structure may be said to consist of two parts, and is not 
symmetrical with respect to its central span for its whole 
length, which is 1584ft. It will be seen that the section of 
the river isa little peculiar, and does not follow the general- 
though not universal—rule of having the greatest depth of 
water at or near the middle of the stream. In this instance, 
the greatest depth—43ft. below L.W.M.—is close to the left 
hank, where the swing bridge is placed, forming the movable 
part of the whole design. Each swing span measures 85ft., 
and the intermediate pier 70ft., which appears to be in 
point of width a little out of proportion. Five arch 
spans, segmental in form, composes the fixed part of 
the structure, and have the following dimensions :—The 
central span C has a clear waterway of 317ft.; the 
two intermediate points BB = 251ft. each; and 
the shore openings A A, 176ft. In the elevation—Fig. 1—the 
longitudinal span measurements represent the distances from 
the centres of the respective piers. These latter vary. The 
two central piers, 4 and 5, are 26ft. in thickness, and the 
others 2, 8, and 6, 19ft. It will be noticed that the N type 
of open web trussing is adopted for the principal arches, as 
well as for the double cantilever girder of the swing bridge. 
Although of the arch form, the main trusses belong to a 
mixed system. That at the centre is furnished with articula- 
tions, both at the crown and springings, and is equilibrated 
on the cantilever principle, as will be pointed out. The inter- 
mediate spans are formed by the cantilevers of the central 
and end arches projecting in their direction, from piers 3, 4, 
5, and 6. These cantilever portions are joined to each other 
by an independent truss suspended from their extremities. 
A similar arrangement serves to equilibrate the end arch 
spans. 

In the diagram—Fig. 2—C represents the half arch of the 
central span, and B that part of the intermediate span which 
serves two purposes. First, it partially equilibrates the 
central semi-arch C ; and, secondly, it supports one end of the 
independent truss S, by means of the link arrangement in 
Fig. 3. This type of cantilever arch bridge was also adopted 
by the Batignolles Society in the construction of the. Viaur 
Viaduct.* Its object is to reduce the horizontal thrust 
exerted at the springings of the central arch as much as 
possible. From the axis of the pivot at the crown of the 
central arch to the axis of the articulation at the springings 
the height is 28ft., which gives a proportion of rise to span of 
about ;. The distance from centres of the springing articula- 
tionsis 326ft. Both the piers and abutments are built of 
ashlar work, with facings and ornaments of cut granite. Com- 
pressed air was employed for sinking the caissons, which 
attained a maximum depth of 76ft. They are of rolled steel, 
and put together with steel rivets. The masonry above the 
working chamber was carried on in proportion to the sink- 
ing, and its progress was regulated in such a manner that the 
weight of it was always a little in excess of the pressure in 
the chamber. At the same time it was not allowed to become 
sufficiently great to exert upon the soil a-greater- pressure 
than it could support during the execution of the work. The 
remaining portion of the masonry was built after the working 
chamber had been fitted with cement concrete, and there was 
no longer any fear of overloading the ground. By prolonging 
the sides of the caisson, the portion of the piers below the 
mean water level was built in the dry, and the foundation, 
which had a larger base than the body of the piers, was 
coped with stone on reaching the above level. The cutwaters, 
which act as ice breakers, are of solid cut granite work. A 
mass of cement concrete, run into trenches, and resting on 
the ground, formed the foundation of the abutments. Rows 
of piles were driven to consolidate the earth, and so placed as 
to ensure, as far as possible, that the total weight upon them 
was uniformly distributed. At a depth of 6ft. below the 
mean water level the concrete terminated, and the remainder 
of the abutments was built of the same description of masonry 
as the piers. Upon the right bank of the river the fixed 
portion of the bridge is lengthened by three granite arches of 
79ft., 72ft , and 66ft. respectively. Half of the first of these 
arches is shown in the elevation—Fig.1. This prolongation 
was added to the structure, because it was feared that the 
diminishing of the normal width of the stream might have 
the effect of silting up the approach to the fortress of St. 
Peter and Paul, which is situated on this bank of the Neva. 

There are eight cantilever arch ribs in each span of the 
bridge, of which a half cross section is given in Fig. 4, the 
other half being similar in every respect. Between the 
parapets the total width is 77ft. 6in., divided into a roadway 
57ft. 8in. broad, and two footpaths 9ft. 10in. wide each. 
The flooring of the fixed spans and of the swing bridge under- 
neath the roadway is of steel, to be further described. Six 
of the ribs are spaced 8ft. 3in. apart from centres, but the 
distance between the two outermost of these six and the face 
ribs is increased to 11ft., referred to the same points of 
measurement. From the centres of the face trusses the total 
width beneath the flooring is 69ft. The upper chords of the 
ribs are curved to suit the gradients of the roadway. Both 
flanges are of the ordinary trough shape, built up of hori- 
zontal plates, vertical or side plates, and angle steels, and 
the number of the different members varies with the amount 
of stress to which they are subjected, according to the 
position of plane of section inthe spans. The upper parts of 
the vertical plates are strengthened by angle steels—Figs. 5, 6, 
and 7, which allow of the introduction of small trellis lacing 
bars between them, with the object of maintaining the plates 
at a constant distance apart, and thus stiffening and enabling 
them to resist stresses of compression. In the flanges the 
horizontal plates are 3ft. 2in. wide and 4in. thick; the 
vertical plates 1ft. 8in. by the same thickness, and the 
angles, 34in. by 33in. by gin. All the members of the 
web, both vertical and oblique, consist of four angle steels, 
Sin. by 3%in., and varying in thickness, and riveted in 
pairs. by gusset plates to the inner surface of the side plates— 
as shown in Fig. 5. Certain of the angles in the struts are 
reinforced by the addition of plates. A lattice bracing unites 
the angle pairs—Figs. 6 and 7—of both the verticals and 
diagonals. The former are almost always under stresses of 
compression, and the latter under those of tension, so that 
practically there are no reversals. At the junction of the 
web and booms the lattice work is replaced by plate dia- 
phragms, /zin. in thickness. ‘ 

Since the example before us is that of a deck bridge, the 
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cross girders are of very insignificant spans, and consist of 
small plate girders—Figs. 6 and 7—with a depth of 1ft. 9in., 
and built up of four angle steels, 2gin. by 2gin. by Zin., and a 
plate j,in. thick. They are riveted to the vertical members of 
the web of the arch trusses. Small cantilevers or brackets, 9ft. 
long, support the footpaths, and are riveted to the upper 
flanges of the face arches, and to the top of the cross girders, 
having a clear projection of 4ft. 4in. beyond the face of the 
whole bridge. A longitudinal girder, which acts also as a 
ballast guard, connects the freé: ends of each bracket, upon 
which is fixed the parapet. Between the brackets there are 
two stringers, one at the fixed end of the bracket, and one 
dividing the space between it and the outside girder, and 
all three are continuous. Over these are riveted the buckled 
steel plates carrying the footpaths. The roadway on the 
fixed part of the bridge carries in the centre a double tram- 
way track—Fig. 4—and consists of wooden setts laid upon two 
thicknesses of planks placed upon a layer of asphalt, which 
rests upon a bed of concrete, supported by buckled plates. 
Stone paving is used for the tramway track. Upon the 
swing spans both the roadway and footpaths are of wood, in 
order to lighten the movable part of the structure, and facili- 
tate its mobility. The surface of the roadway presents a 
convex curve composed of two straight inclines of 1 in 33°3, 
joined over the central span by an adjusting parabolic curve. 
At the quay on the left bank the road level is16ft. 9in. above 
low water; to the right of the crown of the central arch at 
36ft., and at the further end, on the right bank, it is 25ft. 
above the same datum. 

The wind bracing—Figs. 6and 7—is framed in between 
the arch ribs, and is single or double, according to the depth 
of the truss at its location. Each panel is formed of one of 
the ordinary cross girders at the upper part, and of a lattice 
beam at the lower, riveted to the vertical plates of the respec- 
tive flanges by gusset pieces in the plane of the verticals of 
the web. Angle steels, 24in. by 24in. by gin,, united by 
triangular bracing, compose the lower beams, and the corners 
of the frame are tied together by pairs of diagonal angles, 
23in. by 2%in. by gin., in the form of a St. Andrew’s cross, In 
Fig. 5 an elevation is shown of the manner in which the 
central span and its cantilever continuation are sup- 

rted over the fourth pier in Fig. 1. Details of this 
arrangement are given in Figs. 8 and 11 of the articula- 
tion which is constructed partly of cast iron and partly 
of cast steel. A lower bed-plate of the former material 
is bolted to the stonework, and upon it is placed another 
plate with the supporting bracket, upon which rests the 
upper bed-plate under the flange of the ribs. These last 
two parts are of cast steel, and constitute the articulation 
shown in front elevation—Fig. 9. Between the bracket and 
the lower bed-plate steel wedges are introduced for the 
purpose of regulating the theoretical axes of the articulated 
bearings. A cross section in Fig. 8 is taken through a b 
in Fig. 9, a horizontal section in Fig. 10 through ¢ d in 
Figs. 8 and 9, and a vertical section in Fig. 11 through 
e fin Fig. 8. In the central span, Fig. 12, the ribs are 
discontinuous at the crown, and articulated by means ofa 
pair of cast steel brackets bearing upon a central pivot or 
pin. The brackets are connected to the ribs by steel 
wedges acting in the same manner as those provided at 
the springings of the arches. In order to ensure that the 
two abutting surfaces should always remain in contact, 
they were, after the bridge was erected, joined together by 
horizontal suspension links in a manner very similar to that 
described for the junction of the cantilever arms and the 
suspended girder between them, in Figs. 2 and 3. 

It has beén previously mentioned ‘that the independent 
girders or junction spans of the intermediate arches rest upon 
the projecting cantilevers by means of bars or links, of which 
Fig. 13 is an elevation. These bars terminate in a pair of 
axes, one of which is fixed to the upper part of the cantilever, 
and the other to the lower part of the first vertical of the 
junction span. It follows from this disposition of parts, that 
insomuch as the independent trusses are completely suspended 
at their extremities, all the metallic members have perfect 
freedom of expansion, however much might be the range of 
motion in the cantilevers. A longitudinal elevation of a part 
of the cantilever of the central span, with its terminal 
vertical, is shown in Fig. 14, and a part of the suspended 
girder, lettered to correspond with Figs. 2 and 3. Fig. 15 is 
a cross section of the last figure. The shore spans are pro- 
vided with a fixed and a movable bearing, the former resting 
upon the pier common to the intermediate and end spans. 
It consists of a pair of bed-plates, the upper cast steel and the 
lower of cast iron, separated by an articulating axis of forged 
steel—Fig. 16. In the movable bearing the lower plate rests 
upon a roller bed placed upon the stonework. So far as 
regards the axial or pivoting part of the appliance, the differ- 
ence between that at the crown and at the springings is that 
the one is at right angles to the other. 

The swing bridge is composed of a couple of spans, Fig. 1, 
symmetrical about the axis of the circular pier supporting 
them. While the upper chords are straight, upon an incline 
of 3 per cent., the lower slope upwards from the pier being 
connected over it by a common horizontal junction. When 
the bridge is open, the end of the arm, swung up streamwards, 
is supported by a pier provided with an ice-breaking cutwater. 
This part of the structure carries the mechanism for the 
swinging and fixing operations. Under the roadway and 
footpaths, the flooring is built up of a timber platform placed 
upon wooden cross beams fixed to the cross girders attached 
to the longitudinal face girders. The construction of the 
swing trusses is similar to that already described for the 
arched ribs. The platform rests on the masonry of the pier 
by means of acircular roller bed, contained between an upper 
and a lower rail. One of these rails is fastened to the floor- 
ing, and consequently rotates with it, and the other is bolted 
down to the stonework. The swinging of the spans is effected 
by a pair of pinions and a Galle chain, each carried on a 
vertical shaft. . These pinions are secured to the platform, and 
cause it to rotate by bringing into play the chain, partly 
wound round the exterior rim of the rail, where it is fastened 
at the ends. An electric motor, supplied with current from 
the city installation, furnishes the necessary working power. 
At the same time hand gear:las been added in case of 
accidents. 

The system of construction adopted for the arches allowed 
the determination of the stresses in their members to be 
arrived at, without the necessity of taking into consideration 
the elasticity of the metal. All the stresses were, in fact, 
statically determinable, and were calculated for the different 
cases of loading by Ritter’s well-known method of three 
moments. According to the position of the loads, their 
amount varied for different parts of the trusses. A load 
uniformly distributed of 88 lb. per square foot was assigned 
for the cross girders, 106 lb. per same unit for those under- 
neath the footpaths, and the same charge, or a single load of 
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5 tons, for the roadway. The working stresses for the metyl 
varied in a similar manner. In both compression and ten. 
sion the limit was 4:7 tons per square inch, and 2°7 tons in 
shearing, for members not exceeding 49ft. in length. Fo, 
girders of spans up to 105ft. in length, the stress units are fo, 
tension and compression 4°8 tons, and for shearing 2°8 tons 
When the girders surpass 105ft. the first two descriptions of 
stresses are 5°2 tons and 3:1 tons for the third. In the case 
of both vertical and horizontal wind bracing, the metal may 
be stressed as high as 6°9 tons per square inch. For mem. 
bers in compression the above coefficients were in sore 
instances reduced according to the formula of Laisle and 
Schubler. A similar reduction was made when the materi,| 
was subject to reversals. Rivets were worked up to 4:2 tons. 

Upon a timber platform, prepared for the purpose on the 
right bank of the river, the main trusses were put together iy, 
sections. Each section was hoisted upon a couple of 
pontoons and floated to its permanent site. A timber 
staging was erected at the crown of the central span. After 
the semi-arches and their cantilever arms had been got 
into position, the articulation of the former two was keyed jy 
and adjusted, and the shore spans put together. The swing 
bridge was got into position by means of a temporary bridge 
built upon piles, and ranging with the axis of the permanent 
structure when opened. Steel was used for the foundation 
caissons, and the superstructure of the fixed and movable 
parts of the bridge, and for the rivets. The hand-rails, 
ornamental panels, and other decorative additions were of 
cast iron. In the foundations 1000 tons of metal entered, 
and in the rest of the work 6000 tons. There were 39,000 
cubic yards of ordinary masonry and cement concrete, and 
4,120 cubic yards of ashlar in the whole structure. The 
bridge cost £560,000. It should be mentioned that th. 
architectural features were very carefully studied, and before 
execution submitted to the approval of a Commission of the 
Academy of Fine Arts. We are indebted to our contemporary, 
Le Genie Civil, for our information and illustrations. 
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Tue Army Council has approved the proposal to arm 
the. Motor Volunteers with rifles, and the Service weapon and 
ammunition is to be issued to the Corps on the ordinary Volunteer 
Infantry scale. The members will go through a course of musketry 
annually, 
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SUPERHEATED STEAM. 


sin,--May I protest against the claim made by Messrs. Easton, 
(Courtney, and Darbishire, that superheated steam gives any economy 
by reason, among other things, of its increased volume over 
saturated steam. Since all superheat has disappeared by the time 
for cut-off, this increase of volume never acts. During the time it 
oxists all work effect is coming from the boiler—at saturation 
temperature. After cut-off work is done in the cylinder by expan- 
sion of steam no longer superheated. If your correspondents 
would lay out two steam expansion curves of Rankine’s approximate 
order, namely, the adiabatic for dry saturated steam, with the 


ay 

equation pav ™, and the adiabatic expansion curve for steam 
— be% iv 

gas, for which p av or pe” =const, and p ¢’**= const., they 
will perceive where the fallacy of larger volume comes in. To maintain 
the volume of expanding superheated steam, if this could be main- 
tained, there would need to_be a peculiarly efficient jacket, and 
not a specially quick rotation. Superheat, if it gives the one 
effect of dry steam at cut-off, is quite a sufficient economy upon 
wet steam, as usually supplied, without the untenable claim 
being put forward that there is anything in bulk. The steam 
engine is a heat engine, and requires, therefore, a maximum of 
heat per unit of volume of cylinder. It gets this with saturated 
steam, and it does. not get it with superheated steam, the heat 
capacity of which per cubie foot is less than that of saturated 
steam. Hence to get the maximum effort out of the minimum of 
cylinder oy er the best practice is to use such a superheat as 
will carry the steam to the cut-off point dry. If the engine is too 
large for its work, the superheat might be carried somewhat along 
the expansion, but with a fully-loaded engine this cannot be done. 

W. H. Boorn. 
Cruse Controllable Superheater Company, 
2, Queen Anne’s-gate, S.W., March 14th. 





ENGINE-ROOM ARTIFICERS. 


Sin,—-Seeing that your valuable paper is greatly read by the 
engine-room artificers of the-Royal Navy, it can be easily under- 
stood that your remarks upon the general efficiency of ‘‘ FE. R. A.,” 
uader the heading of ‘‘ The Naval Estimates,” were much com- 
mented upon, 

The general opinion of all is that they are inclined to be mis- 
leading, especially the remarks concerning the resourcefulness of 
the engine-room artificers in’ general. It stamels to reason, Sir, 
that if not men of resource, how are many repairs effected upon 
ships which are not fitted with all the latest tools, which, you say, 
are necessary to an engine-room artificer, and without which he 
cannot work! That remark, Sir, is entirely without foundation 
so far as my experience goes, In fact, they must be men of 
resource to do the necessary repairs required. 

Again, if the engine-room artificers were not satisfactory as a 
class, why is it that both warrant and commissioned ranks are now 
open to them! And besides, where could be found a place for a 
more thorough training than that of a new type of battleship or 
crniser ! 

Your remarks concerning each separate trade also call for com- 
ment. For instance, in how many cases is a turner entered who is 
not also a fitter’ Very rarely. But a fitter who is entered has in 
nearly all cases a knowledge of turning. 

The knowledge of the “art” of engine driving one also fails to 
understand, An engineer in the merchant service can only gain 
that ‘‘ art” after he has been appointed toa ship. Engine-room 
artificers are exactly the same. Bat it should be remembered that 
the majority of engine-room artificers serve their apprenticeship 
in marine engineering shops, and enter the service upon their own 
merits as a tradesman, not as in the merchant service, where the 
“letter of introduction” carries such weight with it. 

If engine driving were the most necessary ‘‘art ” required, it 
would be no longer a tranch of the Navy open for tradesmen only, 
but the places would be filled with men whose duty before joining 
had been taking charge of steam rollers, cranes, &c. 

I trust, Sir, you will see your way clear to publish this letter, as 
it may help to clear up the misunderstanding your remarks 
caused, NELSON. 

Barking, Essex, March 8th. 





BOROUGH COUNCILS AND HOUSE DRAINAGE. 


Sik,—I shall be obliged by information from any of your 
readers on a subject which is of very considerable importance to 
owners of house and factory property of all kinds. 

Last summer a stoppage occurred in a house drain. I called in 
a builder who works for me. An exploration of my drains showed 
that they were perfectly clear up to the intercepting chamber ; 
the soppeg? was between that chamber and the main sewer in the 
roadway, 

This sewer is about 18ft. deep below the surface of the road. 
My builder informed me that he could not interfere with the road- 
way, and I must apply at once to the Borough Council. This I 
did, and men were sent, and proceeded to open the ground. They 
made a mistake, opened in the wrong place, and had to make a 
very large excavation, Much water was found and had to be 
pumped ; the men carrying out the work did not take sufficient 
precautions in poleing the sides, which caved in, and an enormous 
amount of extra work was caused. 

Ultimately it was found that the pipes from the intercepting 
chamber had been drawn apart under the roadway by the settle- 
ment of the treacherous clay. The drain had been put in thirty 
years before, 

| estimate that the whole of the work, if it had been properly 
done by my own contractor, would have cost about £5. To my 
ureat surprise, more than three months after the repair, I received 
i bill from the Borough Council for about £15. I have not paid 
the bill, but carried on a long correspondence, endeavouring to 
tind out by whose authority the Council is empowered, first, to 
charge me at all for the repair of a drain outside my property : 
secondly, why my own men were not permitted to carry out the 
work ; and, thirdly, why I am to pay for the mistakes made by 
the men who did it, 

It may perhaps be held that a house-owner must bear the cost 
of repairing a drain in a roadway, but why should he be precluded 
from employing his own men, and compelled to pay whatever the 
Council think fit to charge? I have only to add. that up to the 
present I have quite failed to get from the Borough Council any 
references to an Act of Parliament, a by-law, or a precedent 
which applies to the present case. 

_ Perhaps some of your readers with experience can give me some 
information. HoUsE-OWNER. 

March 15th, 





TRADE MARKS IN JAPAN. 


Sin,— Will you allow me to call attention to a slip of the-pen in 
tny letter of October Ist on the above subject, which appeared in 
your_.issue of December 18th last, page 606? 

As will be apparent to any one who has taken the trouble to 
collate the figures given in the earlier of the letter, the last 
paragraph but one should read—‘“‘ The total cost for each trade 
mark and each class of goods, not including the patent agent’s 
charges, &e, &c,” : i 
~ The following may be of interest to some of your readers’: 

(1) No matter for what length of time, or how widely, a certain 








trade mark may have been known or used in Japan, the Patent 
Bureau refuses to take any cognisance of it until it has actually 
been registered at the Bureau. 

(2) The registration of a trade mark by any person is accepted 
“ prima facie evidence that the grantee is the bond side owner 
of it. 

(3) In the absence of any sufficient precedents it is impossible to 
say what would be the result of a prosecution on the ground of 
fraudulent misrepresentation as to the origin, manufacture, 
description, or nature of any particular article. 

(4) A manufacturer who neglects to avail himself of the protec- 
tion afforded by the laws of Japan has only himself to thank if an 
outsider forestalls him by pirating his mark as soon as its value 
becomes actual or probable. W. SILVER HALL. 

Tokyo, Japan, February 10th. 





COLD IRON SAWING BY BAND SAW. 

Sik,—After nearly fifty years’ experience in wood band sawing 
and its early difficulties, also many years of cold iron sawing, with 
circular saws, I wish to gather some trustworthy information as 
to the value of the band saw for cold iron, and more especially for 
straight cuts not exceeding ljin. in depth, ¢.¢., best size of machine ; 
dimensions of saws as to width and thickness for avoiding all 
possible waste ; expense of the band saws and durability ; output ; 
frequency of sharpening; proper speed of saws; whether saws 
require cooling with water or not ; cost <f machine, and so on. 

Any enlightenment your many readers can impart will be much 
esteemed by PROGRESSIVE. 

March 13th. 


DECIMAL SYSTEMS. 


Sir,—Mr. Thomas Parker's paper, traversing as it does the 
claims of the ‘‘ Metric” enthusiasts, is peculiarly opportune at the 
present time. May I point out, however, that his system of retain- 
ing the inch as standard would necessitate a considerable re-adjust- 
went of our ideas? As a practical people I think that we should 
find it better to adhere to the foot and pound as units of length 
and weight respectively, since the foot, for instance, is neither too 
large—like the metre—nor too small—like the inch. Keeping the 
foot and pound as they are, we can then proceed to decimalise them 
without any very violent shock to our habits of thought. 

Hampstead, N.W., March 5th. A. J. ALLEN. 





INSTITUTION OF CIVIL ENGINEERS. 


THE annual dinner of the Institution of Civil Engineers was 
given on Wednesday evening last, by permission of the Masters of 
the Bench in Lincoln’s-inn Hall. It was as usual largely attended. 
Sir William White, President, occupied the chair, and all the toasts 
were proposed by him. In proposing ‘‘ Our National Defenders,” 
he said there were some axioms which were often stated, and could 
never be too often stated. ‘The Navy was our first line of defence ; 
our frontier was the enemy’s coasts ; the best form of defence was, 
as a whole, offence ; the sea must be kept free at all hazards ; and 
the Navy must be kept free from party politics. The public was 
always ready to vote the money for the Navy. There was never 
any interference with what the Government said was necessary. 
On the other hand, it was the duty of the Navy—a duty that no 
doubt would be fulfilled—-to ask only what was really needed for 
the Navy, and the scheme of defence for the Empire resting on the 
defence of the Navy must, of course, be supplemented by a proper 
scheme for our Army. 

To this toast Admiral Sir E. Seymour replied. He remarked 
that the British Navy could be looked upon as the largest 
insurance company in the world, for it simply insured the British 
Empire, and he thought it was also the cheapest, if they con- 
sidered, not only the issues involved in it, but the actual value of 
the merchandise it protected. He thought it very satisfactory to 
see that the type of battleships, extremely various twenty years 
ago, seemed settling down more into a single type. He was of 
opinion, as a sailor, that it was a mistake to go on increasing the 
size of our battleships any more. One reason was that, in these 
days of torpedoes and submarine mines and boats, it was putting 
too many eggs into one basket. He thought that the size of. the 
battleship was a thing that should be somewhat limited. . 

Mr. Arnold Foster also responded, and in the course of his 
speech strictured very severely the present management of the 
Army. Inanage when applied science and pure science were 
giving to those who possessed the knowledge of them the mastery 
of the world, it was a very serious thing for a nation to subject the 
management of the Army to so unscientific a system as that which 
we were compelled to labour under. 

‘“‘Ships, Railways, Colonies, and Commerce” were then pro- 
posed by the President, and responded to by Sir Francis Evans, 
who appeared to think that in the case of a naval war the mer- 
chant tleet would be well able to look after itself; and by Lord 
Stalbridge and Mr. Pember Reeves. The final toast, ‘‘ The Insti- 
tution,” was proposed by the Lord Chancellor. 


EXAMINATION RESULTS. 

The following is the Pass List of the February Examinations, 
1904: 

Studentship :—H. J. Amoore, Southall ; T. H. Baillie, London ; 
E. Ball, Southport; S. S. Barber, London; A. 8. Barker, Hor- 
bury ; A. P. Barry, Limpsfield ; R. A. Bentall, Worthing ; D. G. 
Bevan, Scarborough; R. J. P. Briggs, London; T. C. Broom, 
Rainhill ; R. E. Bury, Crewe; F. G. Carron, Portland ; I. M. 
Chippindale, Leeds ; W. H. Cochrane, London ; E. Combe, Cob- 
ham ; W. G. Cooper, London; H. B. Cortis, London ; H. Creagh, 
Horwich; A. L. R. Cross, Birmingham ; J. Cummings, Rothbury ; 
D. C. K. Davidson, Inverness; E. Dixon, Plymouth: E. F. 
Dusautoy, Derby ; G. E. Dutton, Birkenhead ; J. Ellis, Liverpool ; 
J. C. Farrant, Woodford ; E. M. Fincham, Leeds; R. W. Foxlee, 
London: N. Glasgow, London; G. H. G. Gostwyck, Perth; 
1. Grant, York; H. G. Gregory, London; L. C. Hall, South- 
ampton: G. R. Harding, Worthing: F. E. Harrison, Newcastie- 
on-Tyne; W. M. Hayman, Glasgow : P. Q. Henriques, London ; 
G. B. G. Hull, Stockport ; H. F. Hutchinson, Chorley ; D. M. W. 
Hutchison, Maidstone; B. C. Jervis, London; 8. B. Keast, 
London: C. M. Keay, Broughty Ferry; W. E. Keith, Leeds; 
T. Lees, jun., Girvan ; W. E. Lloyd, Guildford ; W. 8. MacCulloch, 
Greenock ; A. G. Martin, Wolverhampton; A. Mudd, Bradford ; 
R. Neilson, Glasgow ; P. Noble, Woolwich ; R. E. H. Orrinsmith, 
London ; C. Pain, London ; G, 8. Paterson, Shipley ; J. A. Patter- 
son, Farnham; F, L. Pawley, Hessle; L. Reynolds, Wakefield ; 
W. J. E. Rigby, Hove; H. C. Ritchie, Stockport ; L. Roberts, 
Croydon; H. I. Robinson, Sevenoaks; H. B. Saxby, Lough- 
borough ; T. M. Shakoor, London ; F. G. Smith, Chadwell Heath ; 
P. A. Spalding, London; F. G. Stevens, Torquay ; T. B. Stewart, 
Cheltenham: W. L. M. Thomas, London; W. H. 8. Tripp. Isle- 
worth; H. T. Tudsbery, London; J. F. Tunnock, Tarbolton ; 
A. M. Turner, Nottingham; E, L. H. Tutt,-Bexley ; G. A. Waite, 
Bradford; A. A. Watkins, Edinburgh; E. Wilson, Wolver- 
hampton; A. R. Wright, West Hartlepool. 

Associate Membership: Whole Examination.—J. G. Alexander, 
London; R. V. Allin, London; J. W. K. Allsop, London; W. F. 
Anderson, Bridge of Allan; H. R. Andoe, Plymouth; J. A. Baker, 
Cooper’s Hill; R. H. Beaumont, Sheffield ; A. T. Beazley, Rugby ; 
L. E. Becher, Cooper’s Hill; H. C. Bell, Clones ; F. T. Bowler, 
Neath ; A. M. Brookes, Plymouth; W. Burn, Stockton-on-Tees ; 
R. T. R. P. Butler, Cooper's Hill; W. T. S. Butlin, London ; F. J. 
Bywater, West Bromwich ; 8. H. Bywaters, York; T. B. Carter, 
Cooper's Hill; G; Clarke; Cooper's Hill; F. H.-Clough, Rugby’: 


M. F. Cochrane, Glasgow ; RK. 8. Coutts, Manchester ; L. G. Craw- 
ford, Barrow-in-Furness ; R. H. Cripps, London; A. W. Duncan- 
son, Liverpool; F. T. Ecroyd, Manchester; G. T. Edwards, 
Stockport ; A. Ellson, London ; F. D. Flint, Bishops Teignton ; 
8. F. L. Fox, Newport, Mon.; R. J. Francis, London ; T. P. Frank, 
Huddersfield ; . A. Fraser, Edinburgh ; C. Garrod, London ; 
M. G. George, Rhondda ; J. M. M. Greig, Glasgow ; KE. Gunson, 
Barrow-in-Furness; H. Hanson, Huddersfield; J. H. Harley- 
Mason, London; F. E. H. Harrison, Newcastle ; N. E, Harrison, 
London; F, 8. Harvey, Devonport; T. W. Harvie, Glasgow ; 
L. H. M. Heathcote, Cooper’s Hill ; A. Henderson, Wormit, Fife- 
shire ; G. P. Heney, Deal; W. Hepworth, Bolton ; F. A. Heymann, 
Cooper’s Hill; C. F. M. Hibberd, London ; J. M. Hogg, eam ; 
G. ©. Hubback, Dover; F. E. H. Hughes, London; I. D. 1. 
Hughes, Cooper’s Hill ; H. L. Jones, London ; J. F. Jupp, London ; 
E. Knapman, London; W. D. Knight, London ; W. Lawson, New- 
castle-on-Tyne ; 8S. Leggett, Stafford; A. B.Lismer, Croydon ; 
J. E. Lister, Sheffield ; C. O. Lowsley, Cooper's Hill ; N. D. Lyons, 
Dover; A. M. Macnab, Cooper’s Hill; A. B. Madapa, Cooper's 
Hill ; H. G, Marrian, Manchester ; H. Marsland, Cooper's Hill ; H. 
T. Martin, Glasgow; F. H. Matthew, Bedford; H. Mattinson, 
Manchester ; J. 8. D. Moffet, Rochdale ; F. 0. C. Nash, Rochdale ; 
A. H. Nathanielsz, Glasgow; T. A. Neill, London ; J. Neilson, 
Cooper's Hill; H. A. Newman, Manchester; H. L. Nicholson, 
Cooper's Hill; H. N. Ogston, Aberdeen ; G, A. Ostler, Bourne- 
mouth; V. O’Sullivan, Cooper’s Hill; G. Parker, Cooper’s Hill; 
W. A. Parker, Glasgow; R. H. Parsons, Whitchurch; K. R. 
Pearson, London; F. G, Pratt, Mildenhall ; T. J. Purves, London ; 
A. H. Quick, London; F. B. Robinson, Skipton; H. Robinson, 
London; A. E. Ruffhead, London; T. M. Salmond, Stonehouse ; 
P, E. Scott, Shrewsbury ; J. K. Sidebottom, Buxton; A. J. Sinipson, 
London ; F, W. Skelsey, Leeds; E. A. Slater, Colchester; E. M. 
Smith, London; W. L. Stampe, Leeds; C. E. Stanier, Middles- 
brough ; A. C. Stern, Cooper’s Hill; T. B. Tate, Cooper's Hill ; 
H. A. Thomson, Glasgow; R. Thornton, Southport; V. Turner, 
London; M. N. Varvill, Cooper’s Hill; C. C. Walker, London ; 
G. D. Walker, Nottingham ; N. de C. Walker, Glasgow ; L. A. V. 
Webb, London; F. Wilkinson, Rochdale ; J.S. Williams, London ; 
F. Wilson, Bristol; H. L. Wimbush, Manchester; G. 8. Young, 
Glasgow. 

Section B of Part II. (preciously passed in Part I. and Section A 
of Part 11.).—H. M. T. Hodgson, Harpenden; R. C. 8. Murray, 
Henley-on-Thames; TT. Robson, Gateshead; R. de R. Roche, 
Leeds ; T. Stevens, London; W. Thompson, Burton-upon-Trent ; 
N. Wilkinson, Batley. 

Part I, and Section A of Part 11.—A. J. Grindling, Derby od. 
Ramsay, Glasgow : N. P. P. Sandberg, London ; E. 8. Warmington, 
Morecambe ; H. C. Williams, Liverpool. 








BIRMINGHAM ASSOCIATION OF MECHANICAL 
ENGINEERS. 

At the monthly meeting of the Birmingham Association of 
Mechanical Engineers held on Saturday evening, the 5th inst., at 
the Grand Hotel—Mr. R. Holliday, president, in the chair—Mr. 
R. B. Hodgson, A.M.1.M.E., read a paper on ‘‘Styrian Steel.” 

The lecturer prefaced his paper by explaining that the Council 
had requested him to prepare something to fill the breach that 
had occurred, and in the two weeks allowed he had done his best, 
with the assistance of his colleague, Mr. Simon Redtenbacker, tv 
write a paper which be hoped might interest the members, and 
which might be taken as an introduction to another paper that he 
hoped to present next session. 

The lecturer first considered the various steps that had beew 
taken during the many stages in the development of steel manu- 
facture, pointing out that practical mechanical engineers should 
be grateful to metallurgists and scientists, who, by their assiduous 
investigations, had given an immense store of information to the 
world concerning the physics and chemistry of iron and steel. The 
history of iron brought forth some interesting facts dattmg back 
2000 B.c., when iron was known to have been used in Egypt. 
The Roman invasion of Britain occurred in 55 B.c., and they came 
armed with steel swords, spears, scythes, and hooks.of iron, and 
were met on Britain’s shores by the ‘‘ Celts,” who were also pro- 
vided with similar warlike weapons. 

The old boundary walls of Cardiff Castle, 11ft. thick and 30ft. 
to 40ft. high, was proved to have been built upon a heap of 
irou cinders, The lecturer next proceeded to trace the history of 
Styrian steel, showing the interesting link connecting the ex- 
tensive works of Bohler Bros., at Styria, with the remote part, the 
ore mountain of Erzberg, situated between the villages of -Eisenrz 
and Vordenberg, had been surface-mined for nearly 3000 years. 
The conquering Roman legions had produced their famous Noric 
iron from the spathic ore, quarried from the Erzberg, this iron ore 
being acknowledged by metallurgical experts to be of special 
purity, the phosphorus sulphur and copper being exceedingly low, 
whilst the manganese is relatively high. 

The immense pine wood forest, covering 60 per cent. of the 
total area of Styria, enabled the Styrians to smelt pure spathic 
iron ores entirely with charcoal fuel, producing a white cast iron. 
The subsequent treatment which the cast iron received in the old 
Styrian open hearth resulted in the production of a refined steel 
in which the impurities dues not exceed 0-03 per cent. Thus, the 
excellent properties of Styrian steel, especially the readiness with 
which even some of the high carbon varieties can be safely welded, 
could be accounted for by the remarkable low percentage of im- 
purities. The lecture was illustrated by a fine collection of 
lantern views, giving a clear conception of the work carried.on in 
Styria—(a) Iron ore quarried from the Mountain Erzberg; ()) 
melting the pig in the blast furnaces at Vordenberg ; (c). refining 
the raw material at numerous charcoal steel refineries; (d) 
casting the steel at Kapfenberg ; (e) tilt hammering and rolling 
to different sections at their various branch works in Europe, 
the chief of which are now at Ratibon Works, Silesia, and 
the Styrian Steel Works, Sheffield, the finished steel being 
despatched to all parts of the world. The lecture was followed 
by an interesting discussion, in which both visitors and 
members took part. The speakers included Professor T, Turner, 
of the Birmingham University, and Messrs. John W. Hall, A. 
Latham, John Bates, R. Van Helden, W. H. Thornby, Hugo 
Gibson, H. J. Garrington, J. Hampton, J. 8. Horton, W. Deakin, 
and M. Flint. The lecturer, in acknowledging the votes of 
thanks, expressed his appreciation of the great interest that had 
been taken in his paper, and remarked that he felt particularly 
honoured by the presence of Professor T. Turner and his esteemed 
friends, Messrs. John W. Hall and M. Flint, and he would 
endeavour to interest the members of the Association in the 
autumn session on the hardening and tempering of steel. 








Reptyine to a question asked by Mr. Runciman 
respecting the vessels to be repaired and re-fitted for which 
£247,000 was asked in the Navy Estimates for 1904-5, what was 
the total first cost of each vessel, and what amount was’ estimated 
to be spent on each, Mr. Pretyman states that the vessels in ques- 
tion are the following, the amounts being first cost, including 
direct charges and incidental expenditure :—Goliath, £866,006 ; 
Canopus, £866,516 ; Argonaut, £545,756 ; Crescent, £392,453 ; St. 
George, £399,755; Terrible, £708,619; Highflyer, £280,182; 
Rainbow, £187,740; Pique, £188,589; Warrior, £389,394; 
Triumph, £274,121. All these vessels except the last four are 
already in hand, the re-fits having been commenced: under 
previous programmes. In view of the special character of the 
arrangement under which these repairs are being carried out, it 
would probably not tend to economy to publish beforehand the 





estimated expenditure on each ship. : 
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THE REPORTS TO THE ALLOYS RESEARCH 
COMMITTEE. 
By T. K. Rost, D.Sc. 
(Conclusion . ) 
THE HEAT TREATMENT OF STEEL. 

TBE annealing of metals has been practised for cen- 
turies without being understood. It has been a striking 
example of the succéss of a rule-of-thumb method, and of 
its failure to deal with new conditions. The discovery of 
the molecular mobility of solid metals, however, has 
thrown a ficod of light on the subject, and has placed 
metallurgists in a position to deal with its various 
problems in a scientific way and to arrive at the required 
results expeditiously and with certainty. The credit of the 
discovery must be shared by a number of workers, among 
whom Roberts-Austen is prominent. 

The diffusion of metals into each other when they are 
in a molten state was found by him to occur at a rate 
which is far from inconsiderable, although the action of 
convection currents is doubtless much greater in 
thoroughly mixing the constituents of fused alloys. A 
still more important step was taken when it was realised 
that diffusion takes place in solid metals also, in which 
convection currents can play no part. The effect is com- 
paratively small. The amount of gold, for example, which 
would :diffuse in solid lead at the ordinary temperature in 
1000 years is almost the same as that which will diffuse 
in molten lead in a single day. The rate of diffusion in 
solid metals increases es the temperature rises, slowly at 
first and-much more rapidly as the melting point of the 
chief constituent of the alloy is approached. This factor 
must not-be. lost sight of in considering questions of 
annealing. 

The effects of annealing are, however, more directly 
due to the. forces by which the crystals making up the 
mass of metal are shaped. Spontaneous changes at the 
ordinary temperature in the constitution of selid alloys 
have long been suspected in particular cases. - At the 
ordinary temperature tin is slowly converted to a grey 
powder, without oxidation taking place, the time of change 
being measurable by centuries; Hardened steel becomes 
soft, probably at a still slower rate. The alloys contain- 
ing about equal parts of iron and aluminium are reduced 
to powder in the course of a few months, and other 
aluminium alloys suffer disintegration somewhat more 
slowly: 

The examination of the microstructure of metals shows 
that striking changes.oceur almost. universally at higher 
temperatures. In gold containing 0°2 per cent. of 
antimony, large crystals are rapidly transformed into 
minute ones at 250 deg. Cent. Charpy showed that if 
worked specimens of brass were annealed at various tem- 
peratures between 430 deg. and 900 deg., crystals were 
developed whieh became larger as the temperature of 
annealing was raised. If brass is heated to 500 deg., that 
is to a temperature just below redness, the microstructure 
is rapidly changed, all internal strains disappear, and a 
minute crystalline structure is obtained. When heated 
to 900 deg. large crystals are formed and the alloy 
loses its ductility. Similarly Stead and Campion have 
shown that low carbon steel when subjected to long- 
continued heating at 600 deg. becomes coarsely crystalline 
and brittle. The Jarge crystals are broken up into minute 
ones, and the metal rendered ductile by heating at 
850 deg. _On the other hand, high carbon steel becomes 
coarsely crystalline by long continued heating at 900 deg., 
and finely crystalline at 700 deg. 

The alteration in the crystalline structure of metals is 
doubtless connected with the presence of- internal strain. 
Certain crystals grow at the expense of their neighbours, 
and the net result of the re-arrangement of the particles 
is that the internal strains are removed. Equilibrium is 
at length obtained at any particular temperature, but: on 
cooling down other strains are set up and re-crystallisa- 
tion begins again, all the more slowly as the temperature 
is lower. It follows that a period of rest after strain is 
always one of reconstruction and renovation, and that the 
longer the rest the- more completely the metal recovers 
its original qualities: © The well-known increase: in the 
length of life of steel machinery by arranging for periods 
of rest is due to this cause. 

There is much probability that even flaws and cracks, 
in whatever way they may have been developed, can be 
removed by suitable annealing. In an experiment at the 
Mint two pieces of pure gold were squeezed together so 
as to be in close contact, and were heated for five minutes 
to 750 deg.—that is to a temperature 300 deg. below the 
melting point of the metal. It wasclearfrom an examination 
with the microscope that the crystals had altered, and had 
grown across the junction in places. The line of demar- 
cation was almost obliterated, and the two pieces of ‘gold 
adhered firmly together. The experiment has not been 
tried on two pieces of iron, or of other industrial alloys: 
but there seems no reason why it should be impossible to 
remove incipient cracks in such materials by the action 
of the same molecular forces. 

It has long been believed that certain classes of steel 
which have become brittle from various causes, such as 
over-heating, mechanical work or fatigue, due to vibra- 
tion or alternate stress, may have their toughness restored, 
in part at least, by careful annealing. The brittleness 
caused by fatigue is believed to be due to the formation 
of incipient cracks following the cleavage planes of the 
crystals, and in that case it would be strange indeed if 
its brittleness could be only aggravated by heat treatment, 
as has lately been stated. It is to be regretted that the 
matter has not yet been investigated by. the. Alloys 
Research Committee; but ié has been studied by others, 
and the confirmation of their results might well be under- 
taken by the National Physical Laboratory. Any hasty 
decision that nothing can be done is certainly to be 
deprecated. 

Deterioration of steel due to overheating is an entirely 
different matter. Stansfield has shown ‘that at high 
temperatures there occurs a seguegation of some material 
more fusible than the mass of the steel. The fusible 





portion collects in the joints between the solid crystals, 
and is subsequently driven out by gases previously exist- 
ing or formed in the steel. The escaping gases form 
blisters and openings in the skin and the cavities between 
the crystals from which the fluid material has been 
expelled subsequently become oxidised. In the Sixth 
Report of. the Alloys Research Committee it is shown 
that the size of the crystals in high carbon steels con- 
taining 0-9 per cent. or :aore of carbon is greatly 
increased by annealing at 1200 deg. Dark lines make 
their appearance between the crystals, and these lines 
become wider in course of time. It is suggested that 
they may owe their dark colour to deposited. carbon. 
When these steels were annealed for thirty’ minutes at 
1200 deg. their toughness was not much altered, but 
when soaked for twelve hours at the same temperature 
their breaking stresses were greatly diminished and they 
were probably brittle. 

It is clear that a great advance in our knowledge of the 
overheating and burning of steel has been made by these 
researches. The curves of equilibrium of the carbon iron 
alloys—see THE ENGINEER, March 4th, 1904, page 225, 
Fig. 3—show the temperatures at which solidification: of 
steel is complete along the line marked “Completion of 
separation.of Austenite.” Steels must be heated above 
this line before the most fusible constituent melts, and 
burning cannot oceur at lower femperatures. The tem- 
perature of burning of steel containing 1°25 per cent. of 
carbon, for example, would be 1300 deg., and that of steel 
containing 1 per cent. of-carbon would be 1360deg. It 
is true that there are still some unknown factors in the 
problem. The influence of small quantities of phosphorus, 
silicon, and other constituents on the temperature at 
which the most fusible alloy is formed has not yet been 
determined. : Further experimental evidence is required 
to confirm the exact details of the curves of equilibrium 
even for pure carbon-iron alloys. There is evidence in 
the reduction of strength of high carbon steels by long- 
continued heating at 1200 deg. that, if sufficient time is 
allowed, segregation with the formation of a weak net- 
work takes place below what is at present believed to be 
the line of completion of solidification. 

In the microstructure of steel containing 0°8 per cent. 
of carbon which has been overheated and quenched—see 
Fig. 130 of Sixth Report—needles of martensite are 
plainly visible between dark patches. Whether there is 
really any deposit of carbon in these dark cavities seems 
very doubtful, but in any case there is no reason why the 
areas should not be dispersed and the useful properties of 
the steel restored by annealing at a Jower temperature 
and working, provided that no fusible carbide has been 
expelled and that no oxidation has taken place. Stead 
and Richards have lately shown that heating at about 
870 deg.-is sufficient by itself, without: any working, a 
conclusion of very great interest. When once the oxida- 
tion stage has been reached the steel is past recovery, 
and its brittleness can be removed only partially. 

The ordinary problems of annealing, quenching, and 
re-heating have not been much changed by the work of the 
Committee, but confirmation has been afforded of the 
results of Brinell, Campion, and others. However, it 
may be useful to compare the results of the experiments 
described in the Sixth Report with those of Brinell and of 
Campion. This comparison is briefly made below. 

The composition of the different steels used in the 
three series of experiments differed somewhat. Roberts- 
Austen used steels containing about ‘2 per cent. of man- 
ganese and less than *1 per cent. of silicon. Brinell’s 
specimens contained from -4 to "5 per cent. of man- 
ganese, when the carbon was between *2 and *7, but only 
about °2 per cent. of manganese in the other steels. The 
silicon amounted to about °3 per cent. Campion used 
steel with -6 per cent. of manganese and less than 
‘1 per cent. of silicon. _In-all three series the percentages 
of sulphur, phosphorus, and arsenic were low. 

(1) Annealing.—Roberts-Austen found that annealing 
generally reduces the ultimate stress and elastic limit, 
and that long continued heating at 720 deg. is particularly 
injurious in lowering the ultimate stress of steel containing 
more than ‘7 per cent.-of carbon. Long continued 
heating at 900 deg. raises the ultimate stress and elastic 
limit of these steels. Heating for 30 min. at any tempera- 
ture from 800 deg. to 1100 deg. does not lower the 
ultimate stress. Heating at 620 deg. for a short time 
gives a good elastic limit, a fact which may prove to be of 
some importance. 

Brinell found that annealing at temperatures between 
350 deg. and 1000 deg. tends to raise the ultimate stress, 
especially for steels containing more than ‘7 per cent, of 
carbon. The elastie limit is increased at the same time, 
and the increase is great when the steels are annealed at 
1000 deg. The elongation is improved by annealing, but 
when the temperature is raised to 1000 deg. the per- 
centage of elongation begins to fall off again in the case 
of high carbon steel. The resistance to shock is improved 
by annealing at 850 deg., and in the ease of -low carbon 
steel it is further improved by heating to 1000 deg. 

Campion found that low carbon steel becomes brittle if 
it is heated to 500 deg. or 600deg., or if it is allowed to 
cool slowly. Steel containing from °3 to -*7 per cent. of 
carbon becomes brittle if heated up to or above 900 deg. 
The best temperature of annealing is about 800deg. for 
steel with ‘2 per cent. of carbon, and diminishes as the 
earbon increases, falling to about 700 deg. for steel, with 
‘65 per cent. of carbon. 

These results are very far from being in agreement. 
The conclusion ‘may perhaps be drawn tliat steel low in 
manganese may. advantageously be annealed at 900 deg., 
or for a short time at even higher temperatures, but that 
for steel with much manganese a iower tempcrature is 
preferable; also’ it’ appears that‘: very slow cooling 
through the temperature of low redness is to be avoided 
in the case of low carbon steel. It is to be observed that 
Roberts-Austen did not examine the: effect of annealing 
on brittleness as measured by resistance to shock. 

(2) Water quenching.—Roberts-Austen found that the 
breaking stresses of untempered hardened steel containing 





less than *25 per cent. of carbon are raised about 
25 per cent. by quenching at 720 deg., and are higher jn 
proportion as the temperature of quenching is higher, up 
to 1200 deg. In steel containing more carbon, a quench. 
ing temperature of 800 deg. gives the highest ultimate 
stress. The hardened steels were not tempered in these 
experiments. 

Brinell obtained results similar to those of Roberts- 
Austen on quenching at 750 deg. _He found that the 
greatest improvement, as shown by tensile tests, is 
obtained by quenching in water from 850 deg., and subse- 
quent re-heating to 550 deg. His results were obtained 
by testing tempered specimens, and are therefore to be 
preferred to those of Roberts-Austen. 

(3) Owl quenching and _ tempering.—Roberts-Austen 
observed that by quenching in oil from 750 deg. the 
ultimate stress is but little affected. Tempering at 
350 deg. reduces the ultimate stress and elastic limit, but 
increases the elongation of all steels containing from °1 
to ‘7 per cent. of carbon. By quenching at 870 deg. or 
at 1000 deg., and tempering at 350 deg., the ultimate 
stress and elastic limit of high carbon steels are raised by 
50 to 100 per cent. Low carbon steels are similarly 
improved, but to a less extent. Tempering to 600 deg. 
again reduces the breaking stress and elastic limit to 
about the same as those of unhardened steel. The con- 
clusion drawn by Professor Gowland from Roberts- 
Austen's results is that the most suitable temperature for 
quenching is about 900 deg., and the most suitable 
temperatures for tempering are 600 deg. when the steel 
is required to withstand violent percussive action, and 
350 deg. when resistance to shock is not of paramount 
importance. 

Brinell found that quenching in oil followed by temper- 
ing raises the breaking stress and elastic limit of all steels, 
but that the good effects are less than in the case of water 
quenching. He obtained the best results by quenching 
from 850 deg., and re-heating to 550 deg. 

When larger masses of steel are under treatment, it 
appears probable that the present practice of oil quenching 
from about 800 deg.—a full red heat-—and re-heating to 
about 550 deg.—a very dull red heat—can hardly be 
improved upon. The work of Roberts-Austen and of 
Brinell has shown at least that there is little to be gained 
by the introduction of new methods in this particular 
work, 





SCIENTIFIC NOTES FROM GERMANY. 
(Bu a Special Correspondent.) 


Osmium lamps.—L. Lombardi, in a recent issue—-No. 3—of 
the Elektrot. Zeitschr. endeavours to determine as accurately 
as possible the temperatures of osmium lamp filaments. 
From an average of all the measurements made on osmium 
lamps 1435 deg. is found to represent the temperature of 
normal luminous intensity, being 135 deg. below the corre- 
sponding temperature for ordinary glow lamp carbon fila- 
ments. This striking result—that the normal temperature 
of the incandescent osmium filament is so materially below 
that of a carbon filament, although the economy of osmium 
lamps is much higher than that of ordinary carbon filament 
lamps—is illustrative of the high luminous power of the 
osmium filament. 

Comparative tests of incandescent gas and electric are lamps. 
~—-The Schuckert Electric Company, of Niirnberg, some 
time ago caused comparative tests of incandescent gas and 
electric arc lights to be made, the results of which have just 
come to hand. These exveriments, as conducted by Dr. 
Lehmann Richter, gave the following results:—The surface 
luminous intensity at the level of the eye proved fully satis- 
factory for both light sources, arc light affording a very uniform 
distribution of light. In the case of electric arc light no in- 
jurious change in the atmosphere was noted; the tempera- 
ture did not rise to any appreciable extent, nor was the per- 
centage of carbonic acid gas present augmented. With 
incandescent gas light, on the other hand, the temperature 
at the level of the eye was found to rise by about 6 deg. Cent. 
in the course of three hours, while the percentage of carbonic 
acid gas was found to increase up to more than five times the 
initial figure. As regards the cost of operation of both classes 
of light, this proved somewhat smaller in the beginning with 
Auer light, whereas after a short time the figure corresponding 
to arc light was reached even without taking the by-pass flame 
into account, and if this flame were included, the cost of Auer 
light would be much higher than that of electric arc light. 

The present state of the art of lighting.—In a paper recently 
presented tothe Association of German Engineers, W. Wedding 
compares the different systems of lighting from the point of 
view of the luminous intensity, the cost, evolution of heat, 
utilisation of energy, &c. As regards the illuminating value, 
an ordinary petroleum lamp with a 14 line burner will give 
14°8 normal candles, an incandescent alcohol lamp 65°3, and 
an incandescent gas lamp 73°8 normal candles. Auer light 
appears to be the most economical with respect to illumina- 
tion, and the price of a unit of light is about the same for 
petroleum and alcohol. ‘Intensive gas ’’ burners as lately 
designed have very high illuminating powers; the Lucas 
light, characterised by a prolonged funnel and an augmented 
draught, gives 481 candles; compressed gas lamps 303, 
and ‘‘Millennium’’ light the enormous amount of 1500 
candles. As regards electric lamps, small carbon filament in} 
candescent lamps give 18°3, and large lamps 33°8 candles, 
while the figure corresponding to osmium lamps is 42°3, and 
Nernst lamps 184 candles, measurements being made in a 
horizontal direction. All these different lighting systems 
utilise rather imperfectly the energy stored up in the fuel ; 
in this connection it may be mentioned that the 304 millions 
of normal candles of light produced by electricity in Berlin— 
i.e., 500,000 incandescent lamps of 25 candles, and 18,000 arc 
lamps of 1000 candles each—would, in the case of energy 
stored up in the carbon being-entirely utilised, require only 
ahs horse-power, viz., the strength of a little child, and the 
condition for lighting gas is quite analogous. Incandescent 
aleoh 1 light and flame arcs show the most economical 
utilisation of fuel. As to incandescent electric light, osmium 
light is remarkable for its constancy, and for the fact that the 
filaments are burnt through, as soon as the lamp has lost onc- 
fifth of its initial Juminous power. Nernst lamps stand as 
an average of 700 to 800 burning hours, Among electric. arc 
lamps; Bremer light requires only one-third of the energy 
necessitated by an ordinary arc lamp. Enclosed arc lamps 
represent another improved tepe. 
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IRRIGATION IN THE NORTH-WEST 
TERRITORIES OF CANADA. 
(By our Canadian Correspondent.) 
Tus is a subject about which the average Canadian 
citizen in the older provinces knows comparatively 
nothing, nor does the prospective emigrant from other 


countries understand the immense importance of this | 


work in the reclaiming of arid or semi-arid areas. 


At this period, when hundreds of Britons are flocking | 


into the territories, it may not be amiss to endeavour, in 
two or three articles, to convey some idea as to the 
importance, extent, and relative value of the work which 


has already been done, and which is now under way. | 


When settlement followed the construction of the 
Canadian Pacific Railway in 1882 and 1883, the settlers 
were of two classes—those who went in for the growing of 
wheat, oats, &c., and those whose idea was stock-raising. 
The first class settled chiefly in Eastern Assiniboia,* while 
the latter moved on to Western Assiniboia and Alberta. 
For a good many years stock-raising was the sole industry 
of the latter class, but after a while small areas were 
brought into cultivation, and the growth of grain and other 
crops began. During the first two or three years of these 
cereal-growing attempts there happened to be sufficient 
rainfall favourably to mature the crops. and, consequently, 
larger areas were got under 

cultivation, and not a thought 

was given to the necessity 

for an artificial water supply. 

However, successive seasons 

of drought, with very little 

snow in winter, so disgusted 

many of the settlers that 

there was quite an exodus 

into other parts of the terri- 

tory. Some of the people, 

who had, perhaps, migrated 

from soa of . the - inter- 

national boundary, and who 

had acquired some knowledge 

of the value of an artificial 

water supply, began making 

smal] canals"and ditches on 

their own account, and uti- 

lised the waters of adjacent 

creeks and streams. Good 

results soon followed, and 1i 

was practically demonstrated 

that the land was good, the 

climate all right, and all that 

was necessamy- in order to 

render p ive the so- 

called barvéj¥lands was to 

provide an¢efficient water 

supply. . Csequently the 

matter was tore fully taken 

up and--gone into both by 

private individuals and public 

companies, until now there 

are in operation 169 canals 

and ditches, with a total 

length of 469 milés, capable 

of irrigating’614,684 acres of 

land, and “the” increase~ in 

value of saidland is at least 

12s. per acre, or a total of 

1,850,000 dollars. 


Of course, as was to be 
expected, niany doubts were 
expressed at first as to the 
usefulness and value to be 
obtained, and- whether it 
would be permanent or other- 
wise; but now it has gone 
beyond the experimental 
stage, and the interests in- 
volved are so great that 
nothing short of a big com- 
prehensive scheme is worthy 
of attention.” Such a scheme 
the Canadian Pacific Railway 
Company, with its usual free- 
handedness, has now de- 
finitely undertaken, and while 
as yet it is impossible to 
learn anything more than the bare outline of the work 
mapped out, there is no doubt that in the near future the 
plans and specifications will be public property. To 
understand the position of the Canadian Pacific Railway 
Company, it should be explained that when the grant 
was given’ by the Government of Canada to the 
railway company in aid of construction, it consisted 
of the odd-numbered sections, or half the land lying 
in a belt twenty-four miles wide on either side of the 
railway. It was also agreed that the company need not 
take the lands unless they were fairly fit for settlement. 
On account of the arid, or semi-arid, nature of a large por- 
tion of the territories through which the railway passed, 


the company declined at first to accept these lands, and | 


Settlement | 
| skill with which he presided over the engineering depart- | 


the matter rested there for some time. 
followed the railway as a matter of course, but was con- 
spicuous by its absence along this belt, although the even- 


numbered sections were all open for homesteading, and it | 


was finally agreed between the company and the Govern- 
ment that the former should take both the odd and even 
sections in this tract for the balance of land grant due to 
them. It is this vast tract of land, comprising some 
3,000,000 acres, that the Canadian Pacific Railway have 
set themselves to reclaim and render fit for cultivation 
and residence. * It will, no doubt, be argued that the com- 
pany is seeking its own gcod, and perhaps justly so, but 
what matter ; if this country is to contribute her quota of 
England's. bread, it is urgently necessary to be up and 
doing, and great praise is due to the Canadian Pacific 
Railway Company for their enterprise in eyolving such a 


gigantic scheme for irrigation. The settler will have to 
pay a little more for his land. That is true, and he can 
well afford to do so, as he is independent of the rainfall 
and quite sure of his crops. He is also along the main 
line of the Canadian Pacific Railway, which means 
money, in the way of getting rid of his products, and just 
at present the prospects are particularly good. Next 
week I shall give you the boundaries of this region, some- 


governing this portion of North-Western Canada. 








C. J. GALLOWAY. 


a prominent position in the engineering trades of Lancashire, 


but who was well known and highly appreciated throughout the | 
engineering profession both in England and on the Continent. | 
Mr. Galloway, who was born in 1833, was, on leaving school, | 


apprenticed to his father and uncle, who carried on the busi- 
ness of engineers in the name of Messrs. W. and J. Galloway. 
He became a partner in 1856, and subsequently was asso- 
ciated with all the great undertakings of the firm. 

Mr, Galloway had considerable experience in matters con. 


CHAFLE3 JOHN GALLOWAY, M, INST. C.E. 


| nected with public works, and he had charge of some very 
| important undertakings, one of the most notable being the 
construction of the viaduct carrying the Bowness Railway 
over the Ulverstone Sands By the successful conduct of 
this undertaking he achieved a feat which had been held 
by many engineers to be“ impossible. He also rendered 
valuable assistance to some of the large Exhibitions 
England and abroad, and was consulted with reference to 


the engineering arrangement of the great Paris Exhibitions | h¢ : 
; | displacement being 3000 tonsona draught of 14}ft. 


in 1878 and 1889. As a’mark of their appreciation of his 


abilities in connection with these Exhibitions, the French | 


Government conferred upon him the title of Chevalier 
of the Legion of Honour, and later advanced him to 
the rank of - officer of the same distinguished order. He 


Exhibition, held in Manchester in 1887, and the zeal and 


ment largely contributed towards making this one of the 
most successful séctions of the Exhibition. In other local 
engineering matters Mr. Galloway also rendered great public 
service. He was one of that courageous body of practical 
men who, in 1886,° formed the consultative committee to 
| report upon the desirability of constructing the Manchester 
Ship Canal. “When the directorate of the company was re- 


| constructed Mr: Galloway joined the Board, and remained 
| a member to the time of his death. During the construc- 


in | 


also rendered «valuable “assistance to the Royal Jubilee | 


| searchlight platforms, 


tion of the canal’ he was one of the most active and | 
valuable-members of the Works Committee, and, with the | 


late Mr. Samuel R. Platt, devoted his attention especially 
to the section from Manchester to the Barton Aqueduct. 
Mr. Galloway was a Member of the Institution of Civil 
Engineers and of the Institution of Mechanical Engineers, 


| 


| 


to | diagonally by the main lines. 
WE regret to have to announce the death of Mr. Charles | 
John Galloway, who for over half a century not only occupied | 


A CURIOUS UNDERGROUND RAILWAY. 

A NovEL type of electric underground railway for handling 
postal matter, parcels. and goods has been put in operation 
in Chicago, U.S.A. A few years ago a franchise was granted 
for an independent and automatic telephone system —with 


| automatic calls and exchange—and the company found the 
: | space under the streets so filled with a network of pipes 
thing about the proposed source of water supply, the |. : 
temperature, the altitude, and the climatic conditions | 


sewers, and electrical conduits that it decided to build a 
system of tunnels for its cables and wires. Certain main 
tunnels are 124ft. by 14ft., but most of them are 6ft. wide 
and 74ft. high, of horseshoe or oval section.:- There are now 
over 20 miles of completed tunnel, forming a network under 
the city streets. At all intersections of tunnels running 
north and south with those running east and west there are 
four connecting curves, forming a square which is crosse«| 
The telephone and telegraph 
cables are carried by racks on steel frames against the tunne! 
walls. : 

After the tunnel system had become pretty well developed, 
the company saw a possibility of using it for transportatio;, 
purposes, and was granted an amended franchise permittiny 
the use of the tunnels for this purpose, but not including the 
transportation of passengers. © Locomotives and wagons are 
now being built. The lines are of 2ft. gauge, laid with 
56 lb. flange rails, bolted to cast-iron chairs, which are em. 
bedded in the concrete invert or floor; the entire tunne| 
being lined with concrete, 

The system of traction is 
peculiar, but has already been 
extensively adopted for electric 
haulage in coal mines. Be- 
tween the rails, and supported 
above the sleepers, is a rack 
composed of a perforated stee! 
plate, the edges of which are 
clamped between wooden longi- 
tudinals, two on each side, the 
section being that of an H. 
This rack forms also the con. 
ductor rail, and the current is 
taken from it by the teeth of a 
driving pinion which engage 
with it. 

The locomotive is of the 
class used for electric haulage 
in mines, and consists of x 
heavy steel frame mounted on 
four-flanged wheels. On each 
axle is a sprocket wheel mesh- 
ing with the rack, and these 
are driven by gearing from a 
motor. These wheels are 
geared to always run in unison, 
thus avoiding all difficulty at 
points and crossings. There 
are two styles of locomotives. 
One of these has a single motor 
of 80 horse-power, and weighs 
3 tons; it is 7ft. long, with a 
maximum height of 34ft. above 
the rail. The other has two 
80 horse - power motors, and 
weighs 5 tons ; it is 10ft. long, 
and 4ft. high from the rail. 
The motors are wound for 250 
or 500 volts as desired. This 
system of traction is aiready in 
extensive use in collieries, and 
has the advantage of requiring 
no trolley wire or arm, while 
the rack rail conductor is 
thoroughly protected, and the 
rack ensures against slipping. 
Speeds of 5 to 20 miles an 
hour can be attained. As the 
tunnels are some 30ft. below 
the street surface, steep in 
clined approaches, with gra- 
dients of 1 in 8, will be built 
to-connect with the basement 
floors of railway stations, post- 
offices, newspaper offices, 
warehouses, &c. 

The wagons will be of steel 
construction throughout, 
mounted on bogie trucks. 
They. will include platform 
and high-sided goods wagons, 
the sides being of steel-plate. 
These latter are 12ft. long and 
4ft. wide, with the top 54ft. 
above the rails. They will 

carry about 20 tons of goods, and can pass the curves of 
20ft. radius used at all junctions and intersections. 








H.M.S. SApPHIRE.—H.M.S. Sapphire, which was launched 
yesterday by Palmer’s Shipbuilding and Iron Cun. Limited, 
of Jarrow-on-Tyne, is a third-class cruiser of the latest type 
specially designed to obtain‘a high’ rate of s on a moderate 
horse-power. Her dimensions are 360ft. by 40ft. by 21ft., the 
She is fitted 
fore and aft with a protective deck, 2in. thick, under which the 
boilers, engines, and steering gear are placed. In a capacious poop 


| accommodation is found for the captain and officers of the ship, and 


there there is also the ward-room.* Thé crew is berthed in the fore- 
castle and in the ’tween-decks, both of which are large and well 
ventilated. The magazines are placed underneath the protective 
deck, and consequently below watér-line. The armament of the 
vessel comprises twelve 4in. guns, ‘ten of which’are placed on the 
upper deck ; the foremost pair’and the aftermost pair are capable 
of fore and aft fire. On the forecastle and on the poop are the 
usual bow and stern chasers, There are eight 3-pounders, four of 


| which are placed on the upper deck’ amidships, and two are in the 


forecastle and in the stern to be used as bow and stern chasers. 
Two above-water to’ lo tubes are fitted on the upper deck. On 
the forecastle deck there is an armoured conning tower of nickel 
steel 3in, thick, from which the manceuvring of the ship is 
controlled. There are also the usual navigating bridge and 
The vessel has three funnels, and two 
schooner-rigged masts fitted with semaphore signals and spar 
for wireless telegraphy. She will carry nine boats, including a 
32ft. steam cutter. ‘I'he vessel is to be fitted with twin-screw 
engines, each having four cylinders, capable of developing 9800 
horse-power, and there will be ten boilers of the Reed water-tube 
type. She has a total bunker capacity of 750 tons, which will give 


' a large radius of action at a moderate speed, 
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RAILWAY MATTERS. 


Tye Pennsylvania Railroad Company is reported to 
have concluded the preliminaries toa contract with a New York 
firm of contractors for the construction of the section of the Hudson 
River tunnel leading into New York city. The section will cost 
about £4,000,000. 

It has been found by American railway engineers that 
the bearings on the elevated rail cars wear from two to six 
times as long as those on the street surface, Thisis, nodoubt, due 
chiefly to the absence of dust and grit on the former, and also pro- 
ably in some measure to the use of oil instead of grease. 


Tur St. Petersburg correspondent of the Kolniche 
Zeitung telegraphs that he can assert, without fear of contradiction, 
that Russian engineers have prepared the plans for a new railway 
for connecting the Trans-Siberian with Pekin by way of Kiakhta, 
Urga and Kalgan, the point of bifurcation being to the east of 
Lake Baikal. 

‘Tue total length of State railways in Sweden at the 
close of 1902 was 2432 miles, while that of private railways was 
5037 miles. The gross receipts of the State railways came to 
£2,578,800, from which a sum of £1,934,950 must be deducted for 
working expenses, The gross receipts of the private railways 
came to £2,470,850. 

Tue record of the principal train accidents which 
occurred in the United States in the month of January contains 
accounts of 31 collisions, 16 derailments, and three other accidents. 
Twenty persons were killed and 110 were injured. The number 
of electric car accidents reported in January was 17, in which 
seven persons were killed and 62 were injured. 


Tue directors and shareholders of the Leek, Cauldon 
Low, and Hartington Light Railway Company have decided that 
it is very desirable to continue the line on to Longnor and thence 
to Buxton. The estimated cost is £30,000, and the County 
Councils of Derbyshire and Staffordshire are to be approached 
with a view to inquiring if they will help the project. 


A Committee of the House of Commons on Monday 
considered a proposal to introduce into this country for the first 
time the Dolter system of electric traction at Torquay. It was 
claimed that the system was a perfectly safe one, and had worked 
satisfactorily in Paris, The Committee inserted a clause for the 
protection of the Torquay Gas Company, on the ground that this 
was a7 untried system in this country. 


Tue Board of Trade have confirmed the undermen- 
tioned Orders made by the Light Railway Commissioners : 
County of Hertford Light Railways (No. 1) Order, 1904, authoris- 
ing the construction of light railways in the parishes of Arkley, 
Barnet Vale, Chipping Barnet, Bushey Kural, Bushey Urban, and 
Watford Urban, in the county of Hertford ; Bradford Corporation 
(Nidd Valley Transfer) Light Railway Order, 1904. 


It is proposed to extend the existing system of the 
London United Electric Tramway Company by constructing lines 
over Kingston and Hampton Court Bridges from Middlesex in 
order to connect with authorised routes in Surrey, and at a 
meeting of the Surrey County Council on Tuesday a committee 
was appointed to confer with a committee of the Middlesex County 
Council and the tramway company on the subject of the widening 
or reconstruction of the bridges. 


Ir is stated that the Midland Railway Company, in 
addition to the purchase of the Donegal Railway, has al] but com- 
pleted negotiations for the acquisition of Larne Harbour. Whether 
the other railway companies interested in the Stranraer route have 
joined in the purchase of the harbour is not stated, but it is clear 
that its acquirement will greatly facilitate traffic by the shortest 
sea route to Great Britain. The new turbine steamer will be placed 
on the service during the coming summer. 


Ar Cardiff, on Monday, Mr. A. Beasley, general 
manager of the Taff Vale Railway, was presented, on behalf of 
the employers of labour and others, with a cheque for £1000, a pair 
of silver candelabra, and a handsome brooch pendant, studded 
with diamonds and pearls, for Mrs. Beasley. The presentation 
was made in recognition of services rendered by Mr. Beasley 
in the High Courts, in connection with what is known as the Taff 
Vale decision in regard to the liabilities of trade unions. 


SEVERAL short private railways in Sweden were 
opened to traffic during 1903. Their total length was 182 miles. 
The most important one was that running from Linkiping to 
Vimmerby, a distance of 62 miles. Some of the smaller branches 
are narrow-gauge lines. The authonsation of the Government 
was given during the past year for the construction of seven new 
lines, of a total length of 235 miles, the chief of which will be that 
from Gefle to Hernosand, on the eastern coast. The line extends 
some 183 miles, 


A CommiTres of the House of Lords last week passed 
« Bill authorising the construction of a tramway between Preston 
and Blackburn. The only opponent was the Lancashire and 
Yorkshire Railway Company. It was stated that the gauges of the 
tramlines of Preston and Blackburn differ, and that, having to 
make a choice, the promoters had adopted the Blackburn gauge, 
and by arrangement with the corporation would run to the centre 
of that town, while at the other end the Preston Corporation would 
provide a service of cars connecting with their system. The esti- 
mated cost of the line is £150,000. 


Live No. 3 of the Paris Metropolitan Railway—under 
the Grand Boulevards—is now completed, as also is the Opéra 
Station, where lines No. 3, No. 7, and No. 8 will intersect at 
different levels, 7 m. (23ft.), 12m. (39ft.), and 18m. (59ft.), 
although Nos, 7 and 8 are not yet begun. The width of the stair- 
case leading down to the station from the Place de l’Opéra will be 
‘'m, (294ft.), and the booking-office will be 18-55 m. (61ft.) by 
17-5 m. (58ft.), while the platforms are 75 m. (246ft.) long by 4 m. 
(13ft.) wide. The three levels are eventually to be connected with 
the surface by lifts, the wells for which are finished, 


THE half-yearly report of the Caledonian Railway 
shows a reduction of 1 per cent. in the working expenses, and an 
increase of 5d. per ton per mile in goods and mineral receipts. 
The total receipts show a decrease of £40,000, and the working 
expenses also a decrease of £40,000. The company, after spending 
£71,000 in bridge renewals, has carried £40,000 towards further 
bridge renewals, but has transferred £60,000 to revenue in respect 
to displaced works in connection with the postponement of 
previously-estimated capital expenditure. The ordinary dividend 
. 4 per cent., against 4} per cent. for the corresponding half of 
ast year, 


tEUTER’s Agency is informed that the Cape to Cairo 
tailway will reach the Zambesi at the Victoria Falls in the course 
of next month, and that the first through train from Capetown to 
the Zambesi will run in April or May. On February Ist the rails 
were within 48 miles of the Victoria Falls, and the excavations for 
the great bridge which is to span the Zambesi were in active pro- 
gress, The first fortis of the bridge work is now on its way to 
South Africa, and it will be followed by the remaining sections as 
rapidly as possible, so that the erection of the bridge may be com- 
pleted this year. With the setting up of the bridge and the 
completion of the line to that point the present contracts will 
expire. The next section of the line to be built will be from the 
Zambesi north-east to Broken Hill, a distance of 350 miles in the 
direction of Lake Tanganyika. 
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NOTES AND MEMORANDA. 


Av the Paris Academy of Science, on March 
M. Darboux read a communication from M. Curie as-to the dis- 
appearance of the radio-activity induced by radium in solid bodies. 
For explaining this phenomenon and the law which governs it 
M. Curie advances the hypothesis of radium transforming itself 
into a substance that may give rise to a second body, and thus 
bring about a diminution in the intensity of the radio-activity. 


On an average 11,000 road vehicles pass through 
the Strand at Wellington-street every day between eight o’clock 
in the morning and eight o’clock in the evening. At South- 
ampton-row, Holborn, the average for the twelve hours is under 
10,000, and along Piccadilly the numbers have been found to be 
15,280 in July, and 12,258 in September. The percentages of 
— in the above thoroughfares were respectively 36-5, 31-3, 
and 29-9, 


In his summary dealing with London traffic, Mr. Harper, 
in the paper.read . before the Royal Statistical Society, gives the 
number of journeys per head of population in London, New York, 
Paris, and Berlin, Leaving out decimals, in 1902 these figures 
were respectively 208, 254, 255, and 205, showing that the popula- 
tion of both New York and Paris makes a slightly greater number 
of journeys than the population of London, while that of Berlin 
is slightly less. 


M. Micuet Levy has _ brought before the Paris 
Academy of Science a work by M. Delamnay as to the distribu- 
tion of the chemical substances composing the earth according to 
their atomic weights. The principal chemical substances that 
have been formed since the origin of our planet are those the 
atomic weight of which is the least: and the author concludes 
that these substances are arranged from the centre to the periphery 
in inverse order of their atomic weights. 


In answer to Mr. Weir, who asked at what factories 
the improved pattern of rifle, approved in 1903, was being made, 
and whether the jigs, gauges, cutters, and other special tools for 
the manufacture were made at the Government works or at the 
respective factories where the rifle was produced, Mr. Arnold- 
Forster states that this rifle is being made at the Government 
Factories and at the Birmingham Small Arms and London Small 
Arms Factories, and that each factory makes its own tools, 


An American service newspaper states that the latest 
types of United States guns are from 12-5 to 29-5 per cent. less 
efficient than the average of similar foreign guns; and from 21 per 
cent, to 38 per cent, less efficient tha the best similar foreign 
guns: also that in no single instance is the designed muzzle energy 
of the latest United States naval gun as great as its corresponding 
calibre of foreign guns; and the inferiority of the guns has been 
further increased by diminishing the muzzle velocity from 7 per 
cent, to 8 per cent, 


By pushing the decomposition of tar oils to the ex- 
treme limit, Prof. A. P. Lidoff has succeeded in obtaining a hard 
coke of superior quality, says the Jouraal du Pétrole., Thus 
treated, the raw petroleum of Grosny gives 5 per cent. of gas and 
loss, 85 per cent, of liquid hydrocarbons of different sorts, and 
10 to 11 per cent. of solid hard coke. Of course, a determined 
temperature is necessary, and this the professor puts at from 
400 deg. to 420 deg. Cent. In putting the price of the petroleum 
at 6 roubles the 100 poods, products of the value of 10°50 roubles 
are obtained. 


Tue cruiser Medea had a satisfactory basin trial at 
Devonport last week. It will be remembered that, with the 
cruiser Medusa, she has undergone a number of boiler trials, under 
the superintendence of the Boiler Committee of the Admiralty. 
The Committee are anxious to obtain* more data than they 
already possess, and a further series of trials with the Medea only 
has been arranged. In addition to a preliminary trial of her 
engines between Plymouth and Queenstown, she will make three 
trips to Malta and back ih quick succession. It is intended that 
the Medea shall become a sea-going training-ship for boys at the 
end of the series of trials just arranged. 


Tue demand for labour in this country last month was 
slightly larger than in January. In the 220 unions, with an aggre- 
gate membership of 563,824, making returns to the Board of Trade, 
34,388 —or 6-1 per cent.—-were reported as unemployed at the end 
of February, as compared with 6-6 per cent. ‘in January, and with 
4-8 per cent. in February, 1903. The mean percentage of unem- 
ployed returned at the end of February during the ten years 
1894-1903 was 4-4. The-changes in rates of wages reported during 
February affected 134,900 workpeople, of whom nearly 1900 
received advances and about 133,000 sustained decreases. The net 
effect was a decrease of over £3200 per week. 


A NEw inner tube for pneumatic motor car tires of any 
make is about to be introduced by the Sirdar Company. When 
inflated the tuhe is the same form as any other, but when deflated 
it takes the shape of the letter U with the upstrokes inclined 
inwards. In the process of manufacture the tube is moulded so as 
to take this form, while the whole of the tube is in compression 
when deflated. When inflated the tube conforms to the section of 
the tire without being in tension, thus contributing to the diminu- 
tion of internal frictional heat. Among the many advantages 
claimed for this tube is its stiffness when deflated, this and its size 
making it practically impossible to nip the tube in replacing the 
tire. 


Tue electrical resistance of the human body, according 
to M. S. Leduc in Comptes Rendus, is chiefly that of the skin, and 
this is dependent on its chemical composition; that is, on the 
nature and number of the ions it contains. It does not depend on 
the degree of moisture, for on closing a circuit of low voltage—two 
volts—the intensity of the current attains its maximum imme- 
diately and remains constant, in spite of the fact that prolonged 
contact with the wet electrode increases the moisture of the skin. 
Neither does it depend on the amount of blood flowing through 
the skin, since the electrolytic introduction of adrenalin does not 
increase the resistance, although it produces extreme vaso-con- 
striction, 


In the February number of the American Journal of 
Science Messrs. Bumstead and Wheeler give the results of an 
investigation of the radio-active gas found in the soil and in the 
tap water at Newhaven, Conn. They establish its identity with 
the radium emanation by a careful comparison of the rate of decay 
of its activity and of its rate of diffusion. Mr. E. P. Adams has 
recently shown that the radio-active gas discovered by Professor 
J. J. Thomson has the general characteristics of the radium 
emanation, and it seems likely that the gas obtained from the 
soil in various parts of Germany by Messrs, Elster and Geitel owes 
its activity to the same source. The authors conclude that radium 
is probably widely diffused in the earth’s crust. 


A DIRECT micrometric method for the measurement of 
the diameter of fog particles has ‘been ‘devised.- A thin ‘plate of 
glass is covered with a film of oiland-held for a cértaih time 
horizontally in the fog, and then rotated back into the field. of the 
microscope, where it is screéned;from further deposition. The 
particles caught on the oiled siitface appear as~brilliant round 
globules, and persist in a saturated atmosphere for may minutes. 
Some preliminary results of the number of particles per ccm. 
and of their diameter are given in the American Journal of Science 
by Dr. ©. Barus. The former varies from 4 x 104 to 25 x 10°, 
and the latter from 4 x 10-4 to8 x 10-4em, In certain cases 
the diameters of the drops varied between 10-3 and 5 x 10—4em, 
all the intermediate sizes being present, 
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H MISCELLANEA. 


In consequence of a profit of £56,000 on the half-year’s 
| working of the gas, water, and electrical undertakings of the 
| Leicester Corporation, the rates will be reduced 3d. in the pound. 


THE premium system of payment was begun in 
Devonport Dockyard on Monday. Its application will be first 
tried in the machine shops, and if it is successful there it will he 
extended to the whole of the departments. 


In consequence of defective ventilation on board the 
French cruiser Sully, the temperature in the stokehold of the vessel 
when in the Red Sea reached 150-8 Fah., says the Petit Journal. 
hag men are said to have been completely prostrated by the 
heat, 


Tue Belgian Government have decided to place an 
order for a new mail packet for the Dover and Ostend mail and 
passenger service, at a cost of about £60,000. Thesteamer will be 
built at Hoboken, in Belgium. It is stated that she will be on the 
turbine principle. 


Motor boat owners in the United States are annoyed 
at a Bill at present before Congress which would compel all 
operators of petrol, naphtha, and similar boats to be licensed 
engineers and pilots, subject to the same regulations as govern the 
navigation of steam craft. 


A visit of the Institute of Sanitary Engineers has been 
arranged for Saturday, March 19th, to see over the new buildings 
of the Prudential Assurance Company, Limited, Holborn Bars, 
London, W.C. Members are asked to assemble at the main 
entrance, Holborn Bars, at three o’clock sharp. 


A Brut- dealing with the manufacture of denatured 
alcohol has been’ introduced into the United States House of 
Representatives. It provides for the sale of alcohol free of internal 
taxes, with penalties for the removal of the substances which are 
added to render the alcohol unfit for use as a beverage. 


Tae Manx Legislative Council on Tuesday passed 
through all its stages a Bill legalising the holding of the eliminating 
trials in connection with the motor race for the Gordon Bennett 
Cup, and the House of Keys followed the Council’s example, but 
inserted a clause prohibiting the trials on Sundays. The Bill was 
signed and sent up for Royal Assent. 


BeinG the largest producer of petroleum in the world, 
Russia’s consumption of sulphuric acid is enormous. By far the 
greater part of this acid is either imported or made from Scandi- 
navian pyrite, in the vicinity of St. Petersburg. A small quantity 
of acid is also recovered as a by-product from zine ores in Poland. 
Comparatively little native sulphur, found at various places, is 
consumed, although last year the imports from Sicily totalled 
15,068 tons. 

At the meeting of the London County Council: on 
Tuesday a joint committee reported the receipt of an offer from 
Sir David Salomons to present to the Council Stephenson’s loco- 
motive the Invicta, with a sum of £1000 for a pedestal. It was 
recommended that the offer be accepted, and that the engine be 
placed on an open space at the Lambeth end of Westminster 
Bridge. On the recommendation being discussed, it was obvious 
that there was a strong dissentient feeling against the absurd site 
chosen for the model, and the matter was referred back. 


Out of the twenty-one entries for the side-slip com- 
petition, organised by the Automobile Club, no less than eight are 
devices which form integral parts of the tires and five are for 
attachment directly thereto ; three entries are for attachmenis to 
the wheels, and four consist of dises or of some gripping surface 
attached to bars suspended from the back axle. There is only one 
device involving a new principle, consisting of an arrangement for 
automatically locking the axle on one side or the other of the 
differential gear, as the front wheels are turned in one direction or 
the other. 


Tue Cleveland Bridge and Engineering Company, 
Limited, has recently made tests with the 10-ton cable conveyor 
which is to transport materials for the railway over the Zambesi 
during the construction of the bridge at the Victoria Fails, and 
the cableway and all the necessary materials for the bridge erec- 
tion, together with the first portion of the bridge, have now been 
shipped. Mr. Imbault, the chief engineer-in-charge of the work 
for the Cleveland Bridge and Engineering Company, Limited ; 
Mr. A. T. Prince, assistant engineer ; and Mr. E. L. Salmon, com- 
pound manager, with a number of men, are now on their way to 
the site to prepare for the reception of the materials. 


Ar a meeting of the Conservators of the Thames 
held on Monday it was decided to instruct the engineer to report 
to the Board as to what arrangements and addition to staff would 
be necessary to enable him to make a survey of the non-tidal river 
commencing at Teddington, showing the relative capacity of the 
weirs, the obstructions to the natural flow which exists, the 
sectional area of this portion of the river, the proper dimensions 
for each weir, so that when a weir has to be reconstructed it 
should be constructed on a determined scale, and any other 
information which may be requisite for formulating a compre- 
hensive scheme for dealing with floods in the Thames Valley. 


Tur County Purposes Committee of the City of London 
Corporation has invited the Local Government Board to confirm a 
regulation to the effect that the speed limit of motor cars passing 
through the City of London should be fixed at eight miles an hour. 
It was at first thought that the public safety would be well guarded 
by the maximum speed being limited to ten miles an hour, but as 
that speed could not be attained with any degree of safety, owing 
to the peculiar condition of the vehicular‘and pedestrian traffic in 
the City during the day time, the lower limit has been proposed. 
Except during the night or the early hours of the morning it 
would be dangerous for motor cars to travel even eight miles an 
hour through the congested streets of the City. 


A SUPPLEMENTARY law, dated July 10th, 1899, giving 
fuller powers to the Swedish Government in dealing with strikes, 
was passed during the last session. This measure, which was 
strongly objected to by the members of the Supreme Court of 
Justice on various grounds, but more especially on those of a formal 
character, was voted in the Lower Chamber by only a very small 
majority. It now forms part of chapter 15, paragraph 22, of the 
Penal Code, and is to the effect that anyone who has without 
authority, or by abusing his authority, by violence or by threats, 
endeavoured to compel another person to join in a strike, to pre- 
vent him from returning to his work, or to prevent him from accept- 
ing work offered to him, shall be held liable to the same punish- 
ment as if he had succeeded in his endeavours. 


Tue single-phase system of electric traction is to be 
used on the Fort Wayne, Springfield and Devatur Line, about 
110 miles long, and on the Indianapolis and Connersville line, 
which is at present 53 miles long, but is to be extended to 
Hamilton, giving it a length of 93 miles. The generators for the 
latter, which were ordered before it was decided to use the new 
system, will develop electricity at 2300 volts. This will be stepped 
up to 16,500 volts for two-phase transmission to static:transformer 
sub-stations situated at about 10 miles* apart. * Half of these 
stations, of which there will be ten, will be connected on ore 
phase, and half on the other, and the current will be reduced to 
3300 in the trolley wire, and further brought down by trans- 
formers on the car to a working pressure. The plant is being 
supplied by the Westinghouse Electric and. Manufacturing Com- 





pany, of Pittsburg. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.- F. A. Brocknaus, 7, Kumpfyasse, Vienna. 
CHINA. KELLY AND Watsn, Limrrep, Shanghai and Hong Kong. 
FRANCE.—BoyvEAU AND Curvitiet, Rue de la Banque, Paris. 
GERMANY.- ASHER AND Co., 13, Unter den Linden, Berlin, 
F. A. Brocxnavs, Leipzic; A. TWEITMEYER, Leipzic. 
_A, J. COMBRIDGE AND Co., Railway Bookstalls, Bombay. 
_LoESCHER AND Co., 307, Corso, Rome; Bocca Freres, Turin. 
JAPAN.—KELLY AND Watsu, Limirep, Yokohama, 
YZ. P. MaRUYA AND Co.. 14, Nihonbashi Tori , Tokyo. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
g, AFRICA.—WM. Dawson & Sons, Luurrep, 7, Sea-st. (Box 1,89), Capetown. 
Gorpon ano Gorcn, Long-street, Capetown. 
R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 
J. ©. Jura anv Co., Capetown, Port Blizabeth, Joh 9; 


INDIA.- 
ITALY.- 
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THE ENGINEER 


TO CORRESPONDENTS. 


4a In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 


that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 
aap «All letters intended for insertion in Tue ENGINEER, Or containing 
qvestions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of y icati 
We eannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 
N. B. (Edinburgh).—The book is now in the reviewer's hands. 











East London, Grahamstown, King Williamstown, Stellenbosch 
Hanpev Hovuss, Limitep, Kimberley. 
Apams AND Co., Durban and Maritsburg. 
AUSTRALIA.—GORDON AND Gorcu, Melbourne, Sydney, and Brisbane. 
R. A. THompson AnD Co., 180, Pitt-street, Sydney; Melbourne, 
Adelaide, and Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Urrton anv Co., Auckland ; Craia, J. W., Napier. 
CANADA.—MonTREAL News Co., 386 and 888, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 83 and 85, 
Duane-street, New York ; Susscription News Co., Chicago. 
STRAITS SETTLEMENTS.—KELLY anv Wa su, Liuirep, Singapore. 
CEYLON.—WisavartNa AND Co., Colombo, 











SUBSCRIPTIONS. 


Tux ENGINEER can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) .. £0 14s. 6d. 
Yearly (including two double numbers).. .. £1 9. Od. 
Cot Reabixe Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 
If credit occur, an extra charge of two shillings and sixpence per annum 

will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Tue ENGINEER weekly and post free. Subscriptions sent 
by Post-office Order must be made am rowd to Tue ENoINgeER, and 
accompanied by letter of advice to the Publisher. 


Tux Paper Copies. TuHick Paper Coptes. 
Half-ycarly £0 188. Od. | Half-yearly £1 Os. 3d. 
Yearly £1 16s. Od.| Yearly .. .. .. £2 Os. 6d. 

(The difference to cover extra postage.) 
ADVERTISEMENTS. 


4a” The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition, 

Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o'clock on Tuesday morning in 
each week. 

letters velating to Advertisements and the Publishing Department of the 
Paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
letters to be addressed to the Editor oj Tuk ENGINEER, 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.”’ 








PUBLISHER’S NOTICES. 


*,." During the rebuilding of the house, No. 33, 
Norfolk - street, ‘‘THE ENGINEER” will be 
edited and published in Temporary Offices, 
Nos. 2 and 3, Norfolk-street, to which all com- 
munications for the Editor or Publisher should 
be addressed. 


THE PREMIUM SYSTEM. 


The demand for the pamphlet on ‘The Premium System of 
Paying Wages” has been so great that two editions were rapidly 
ethausted, and we have found it necessary to print a third, This 
is now ready, and since we were obliged some time ago to tell 
many correspondents that copies could not be obtained, we take this 
opportunity of informing our readers of the appearance of this 
third edition, It is substantially the same as the two previous 
issnes, and will, we believe, be found valuable to employers and 
uanagers who contemplate adopting this rapidly-extending system 
of paying workmen, 
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E. B. (Devonport).—There is at present no Grand Trunk Pacific Railway. 
It is a line for the construction of which the Grand Trunk Railway 
Company has obtained a concession. See page 270 of our last issuc. 

J. 8. (Chirnside).—We have had no personal experience with the reduc- 
ing valve you mention, and cannot say whether it is good or . 
There is a number of reducing valves on the market ; all claim to be 
excellent, and we imagine that you would have no difficulty in obtain- 
ing one guaranteed to do what you want. If it fails, you would not 
have to pay for it. . é 

J. H, (Bristol).—Your scheme has been tried more than once. Abuses 
always creep in and the inventor is victimised. The cost of adequately 
protecting an invention is only £1.. One great difficuity is that any 
society or syndicate such as you suggest would be overwhelmed with 
applications for assistance. A large staff would have to be main- 
tained, and the cost and friction would in the end be prohibitive. 


INQUIRIES. 


WIRE-DRAWING. 
£1r,—I should be obliged if some of your readers could give me the 
particulars of the latest systems of wire-drawing machinery. 
Sheffield, March 15th. WIREMILL, 





DEPRECIATION OF PROMENADE PIERS. 


S1r,—I should take it as a great favour if any reader would inform me 
in your correspondents’ column what is the proper percentage upon 
capital cost to allow for the depreciation and maintenance of iron and 
steel piles and girders exposed to the sea. Also the same upon concrete 
and masonry structures similarly situated. 

Bradford, March 14th. A. O. 





MEETINGS NEXT WEEK. 


Tae InstiruTe or Saxrrary Encrneers, Ltp.—Wednesday, March 
23rd. Extraordinary gencral meeting, 4.30 p.m.; Council meeting, 
6 p.m. 

Tae WorsuipruL Company or Canpenters.—Thursday, March 94th. 
Lecture on ‘‘ Development of Methods of Locomotion,” by Basil Mott, 
M. Inst. C.E. The lecture will be accompanied with lantern illustra- 
tions. 

CLEVELAND INsTITUTION OF ENGINeERS. —. Monday, March 2ist, at 
7.30 p.m., in the Hall of the Cleveland Literary and Philosophical Society, 
Corporation-road, Middlesbrough. Paper, ‘‘ Motor Car Construction,” by 
Mr. A. M. Hall. 

Tae Farapay Socrety.—Monday, March 2\st, at 8 p,m.,in the Library 
of the Institution of Electrical Engineers, 92, Victoria-street, S.W. 
Papers, ‘‘The Electrolytic Analysis- of Gold.” by F. Mollwo Perkin, 
Ph.D., and W. C. Prebble; “Thin Film Electrolysis, with an: Applica- 
tion to Printing,” by Chas, R. Darling. 

MancuestgeR SECTION OF THE INsTITUTION OF ELECTRICAL ENGINEERS. 
—The next meeting will be held in connection with the Liverpool Engi- 
necring Society at Liverpool on Wednesday, March 23rd, at the Royal 
Institution, 2}, Colquitt-street, at 7.30 p.m. Paper, ‘‘ Notes on the 
Design of Electrical Machinery,” by J. L. Hunt, A.M.1.C.E., A.M.I.E.E. 

Society oF Arts.—Monday, March 2ist, at 8 p.m. Cantor Lectures: 
* Recent Advances in Electro-Chemistry,” by Bertram Blount, F.LC. 
Tuesday, March 22nd, at 4.30 p.m. Colonial Section. ‘‘ Cotton Growing 
in the British Empire,” by Alfred Emmott. Wednesday, March 23rd, 
at 8p.m. Ordinary mecting. ‘‘The Rural Housing Question,” by T. 
Brice Phillips. . 

Tue InstrirvtTion or Civit ExGINRERS: NEWCASTLE-UPON-TYNE_ ASsSO- 
CIATION OF StupENTs.--Thursday, March 24th (postponed from March 
17th), at 7.30 p.m., in the Chemical Lecture-room of the Durham 
College of Science. General meeting. Paper, ‘‘ Notes on the Permanent 
Way of the Newcastle Corporation Tramways,” by Mr. H. Middleton, 
Stud. Inst. C.E. 

Rovat Instrrution or Great Brirain.—Friday, March 25th, at 9 p.m 
Discourse on ‘‘ Liquid Hydrogen Calorimetry,” by Prof. Dewar, M A., 
LL.D., D.Se., F.R.8., M.RK.1.—Afternoon Lectures next week: Tuesday, 
March 22nd, at 5 p.m. Lecture II. on ‘‘ The Doctrine of Heaven and 
Hell in Ancient yma and the Books of the Underworld,” by E. A. 
Wallis Budge, M.A., Litt. D., F.S.A. Thursday, March 24th, at 5 p.m. 
Lecture II, on “Shakespeare as Contemporaries knew him,” by Sydney 
Lee, Litt. D. Saturday, March 26th, at 3 p.m. Lecture VI. on ‘The 
Life and Work of Stokes,” by the Right Hon. Lord Rayleigh, O.M., 
M.A., LL.D., F.R.S., M.R.I. Professor of Natural Philosophy, R.I. 

Tue Institution oF Civit Enoingers.—Tuesday, March 22nd, at 
8 p.m. Ordinary meeting. Papers to be discussed, ‘‘The Barrage 
across the Nile at Asyut,” by George Henry Stephens, C.M.G., M. Inst. 
C.E.; ‘The Use of Cement Grout at the Delta Barrage in Egypt,” by 
Sir Robert Hanbury Brown, K.C.M.G., Major R.E. (ret.), M. Inst. C.E. 
Papers to be read, ‘‘ Lowering the Sill of the Ramsden , Barrow-in- 
Furness,” by- Leopold Halliday Savile, Assoc. M. Inst. C.E.; “ Burnt- 
island Harbour : Construction of the East Dock,” by Robert Henderson, 
M. Inst. C.E.—Friday, March 25th, at 8 p.m. Students’ meeting. 
Paper, ‘‘The Relative Advantages of Cuntinuous and Alternating 
Current for Traction Purposes,” by J. M. Kennedy, Stud. Inst. C.E. 
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THE TARIFF COMMISSION AND THE IRON AND STEEL 
TRADES. 


Tue first fruits of the labours of the Tariff Com- 
mission appear. in the form of a Memorandum on 
the Iron and Steel Trades, which will be found on 
other pages. While it is more than probable that 
most ironmasters and steelmakers have already 
been made acquainted with the memorandum, its 
facts and its figures, it is none the less desirable 
that it should be brought before our readers. Many 
of them though not iron or steel makers, .are 
possessed of information, and hold opinions based 
on experience, which it is highly desirable should be 
brought to the knowledge of. the. Tariff Commission: 
That Commission desires to obtain’ the exact faets of 
the business situation, and not mere opinions for oF 
against any fiscal proposition. But .it must not 
be forgotten that the difference in valués between 
that of a fact, and of a well-considered opinion based 
on facts, and held by men of great experience, may 
well be very small. For the moment, however, the 
Commission is entirely well advised to deal with the 
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examination of witnesses will shortly be commenced. 
“ The witnesses,” we are told,- “ are selected solely 
with a view to their representative character. The 
opinions they may hold upon the fiseal question are 
in no way considered ; indeed, in most cases these 
opinions are unknown when their evidence is invited. 
So far as practicable, the information which .the 
Commission has previously collected will be placed 
in the hands of witnesses, so that they may see 
exactly what stage the inquiry has reached before 
their examination takes place.’ Nothing can be 
better or more impartial. Yet we think that the 
work of the Commission would be only half done if 
it did not ultimately give the world the deductions, 
drawn from its figures and facts by those who are 
most nearly concerned. 

The tables which we publish are not pleasant read- 
ing. From the maze of figures may be deduced the 
approximate truth that the British iron industry has 
remained absolutely stationary during the last thirty 
years. At the end of the seventies the United 
Kingdom produced 45 per cent. of all the iron the 
world required. In 1902 the percentage had fallen 
to 19-80. The world’s demand for pig iron had 
augmented enormously, but Great. Britain took 
little or no part in satisfying the extrademand. We 
find nothing in the memorandum to explain this 
deplorable fact. It cannot be said that it was the 
result of want of scientific method, because in no 
country. under the sun has more been.done to 
improve the manufacture of iron and steel. Not 
only have the ablest brains of British iron and steel 
masters, chemists, and engineers done their best, but 
we have freely availed ourselves of every improve- 
ment and development made in other countries. 
The cause of stagnation is not in the men of this 
nation, but in the favourable conditions under which 
those of other countries work. . In the United States, 
for example, there are unlimited supplies of raw 
material, ore,-and coal, and natural gas. In Great 
Britain we have to rely largely on Spain and 
Newfoundland for our ore. In the period between 
1876-80 the percentage of imported ore was 18-76 
of the total supply; in 1902 the percentage was 
58°55. But even with this drawback the British 
ironmaster would hold his own, provided he had an 
open market and fair play. It is matter for con- 
gratulation that we have done so well under condi- 
tions so adverse that they clamour for amelioration. 

We cannot speak too highly of the methods of 
the Commission in conducting this branch at all 
events, of their investigation. We confidently 
recommend the careful perusal and examination of 
the memorandum to our readers. It cannot be said 
that the Commission is otherwise than impartial. 
The figures given are all the more convincing. They 
certainly do not justify that optimism so industri- 
ously manifested by politicians who have none of 
that personal practical experience which is the 
foundation of sound business methods. The fact 
that a country in which the iron and steel manufac- 
ture originated should no longer take a prominent 
place in supplying the world is one of serious import. 
Our readers who can help the Tariff Commission, 
and refuse to do so, either through negligence or 
perversity, will be much to blame. Above all things 
we need facts, and‘ it will not be the fault of the 
Commission if they are not obtained. 


ELECTRICAL RAILWAYS. 


Tse running of trains on the Liverpool and 
Southport branch of the Lancashire and Yorkshire 
Railway means much that is not. apparent at first 
sight. Apart altogether from the electrical and 
engineering work done, we have a remarkable 
demonstration of the latent power and energy of the 
British character. ._In another place we begin a de- 
tailed description of the mechanism of the line. Here 
for the moment we wish to confine the attention of 
our readers to the conditions under which the electri- 
fication of railways is likely to proceed. It is 
unfortunate, but unavoidable, that some things must 
be said, some truths told, which may be unpalatable 
to the engineer-electrician of other nations. -The 
salient facts with which we have to do are two in 
number. The first is that the engineer and elec- 
trician of this country have been reproached for 
indolence, and charged with incapacity, because they 
have apparently not kept pace with Americans and 
Germans, who have left them so far behind that the 
electrical work of this country was falling absolutely 
into their hands. The second fact is that these much 
abused British engineers are after all the- first in one 
sense to work a main line passenger service by elec- 
tricity, and that in such a way asto prove thatin future 
We are wholly independept of other nations. For the 
moment, at all events, the Liverpool and Southport 
line is without a parallel. Tubes and tramways and 
overhead urban railways are, it is true, worked 
successfully by electricity. But the conditions are 








entirely different. Every railway man in the king- 
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dom knows how different, and that new possibilities 
have been opened up; that anew departure has been 
made; and that for an historical analogue to the 
events of Saturday last we must go back to the ever 
memorable Rainhill trials of 1829. 

It is eminently suggestive that just at this 
moment it should be announced that it has been 
decided to postpone sine die the construction of that 
high-speed electrical railway between Berlin and 
Hamburg about which so much has been heard 
during the last few months; and it is freely admitted 
that the development of the high-speed railway 
must take place in England, not in Germany. That 
we have learned many things from the United 
States electricians is, of course, indisputable ; their 
successes, their mistakes, and their failures have 
been equally instructive. Their commercial energy 
and the absence of legislative restrictions intended 
to protect the general public in person and pocket, 
have combined to make them ideal pioneers of a new 
industry. Most of the criticisms which have been 
passed on British methods have emanated from 
more or less irresponsible or uninstructed sources. 
It is none the less deplorable that they have been 
taken seriously by many persons of influence. The 
truth is, however, that we in this country do not like 
to make mistakes. It is for this reason that we move 
surely. Our slowness is, after all, nothing more 
than a making certain of the ground traversed. In 
the long run a greater advance in every way is 
achieved than could possibly result from jumping at 
conclusions and trying to run before we can walk. 
The Lancashire and Yorkshire Railway is a very 
important line. Its directors, its general manager, 
its engineers, have very heavy responsibilities, not 
only to their shareholders, but to a great public. We 
fear that nothing but an actual personal examina- 
tion of the electrical traction plant can convey an 
idea of what this feeling of responsibility has 
involved, and of the thoroughness with which the 
chances of failure have been combated and 
eliminated. 

No one knows what electricity is, and a state- 
ment of the various theories extant appears alto- 
gether academical when we come face to face with 
the use of electricity on a large scale. For all prac- 
tical purposes it is enough to say that electricity 
is merely an agent for transmitting motion. 
How it transmits it must remain for the pre- 
sent a mystery. In the power-house at Formby 
motion is produced by steam engines, which is 
transmitted to the trains. We have said that the 
electrification of the Liverpool and Southport line is 
a new departure. In nothing is this more remark- 
wble than in the generating machinery. The power- 
house is carried on a great raft, so to speak, of 
concrete from 6ft. to 8ft. thick, supported on a bed 
of peat 40ft. deep. There is not the smallest room 
to fear irregular settlement. Mr. Aspinall under- 
stands too well the nature of peat ‘‘ bog,” what 
it can and cannot do, to have made any mistakes 
here. The compound Corliss engines supplied by 
Messrs. Yates and Thom, with fly-wheels each weigh- 
ing 60 tons, are designed apparently to last for ever. 
It is impossible to avoid contrasting these splendid 
2000 horse-power engines with the Allis engines 
in the Central London Railway power-house— 
engines that look like toys compared with those at 
Formby. Again, the boiler-house is, so far as we 
are aware, without a parallel. There are sixteen 
Lancashire boilers, each 32ft. long, and 8ft. 6in. in 
diameter, arranged side by side in two batteries of 
eight each. The boilers are fitted with superheaters 
and economisers, and draught is obtained by two 
exhaust fans. These fans were driven by American 
engines, which, we may add, have had to be replaced 
already by English engines, the principle of “use up 
and buy more ” having been carried a little too far. 
When, leaving the steam engines, we turn to the 
electrical plant, we find that that has been carried 
on just the same lines, with just the same object, with 
no less‘skill. Everything, from the big dynamos to 
the electrical heating mechanism in the carriages, 
has been made by Messrs. Dick, Kerr and Co. 
Obviously their set purpose has been that nothing 
shall break down.’ No chances have been taken. 
All that extended experience, scientific knowledge, 
and unstinted expenditure could do has been done 
in order to secure the absolute success of the first 
real electrical railway in the world. We say this 
not because we have been told it. On Saturday 
everything was thrown open to the inspection of a 
group of trained men not easily led astray; and it 
was quite impossible for any experienced engineer 
to be mistaken as to the excellence of the design 
and workmanship of the machinery from first to 
last. 

Let us give credit where credit is due. No one 
has disputed the competence of the mechanical 
engineers of this kingdom. 
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States alone, can supply the electrical plant, 
dynamos, motors, converters, and so on, required for 
railway work. Messrs. Dick, Kerr and Co. have 
once for all proved that this assertion has no shadow 
of foundation in fact. It is quite certain that various 
causes—above all, the action of Parliament—have in 
the past so far retarded the development of electricity 
in this country that at one time America had almost 
a monopoly in the supply of special machines. This 
is at an end forever. Great Britain has learned 
how to supply her own wants. Huge schemes of 
electrification are being prepared. What the future 
has in store no one can say. It is enough to know 
that the Liverpool and Southport line supplies per- 
manent evidence of the most cogent order that 
everything that a rigorous board of directors can 
demand can be supplied by British firms employing 
British workmen. This is a very gratifying fact—a 
fact giving us infinite pleasure, because we have 
always maintained, and we stood practically alone 
in maintaining, that nothing could be achieved 
outside our shores that could not be done at least 
equally well within them. 

How far the application of electricity to the work- 
ing of trains can be extended is a very large ques- 
tion which it would be out of place to discuss here. 
It may, however, we think, be taken for granted 
that we are still far from having reached the limit of 
the development of discovery or invention. To say 
nothing of electricity, it may be that new forces of 
Nature will be utilised. Who can tell? As one 
speaker at the dinner given on Friday night in 
Liverpool by Messrs.. Dick, Kerr and Co. said, 
“Possibly the time may come when a train will be 
drawn by a radium locomotive controlled by a 
driver cased in leaden armour to save his life.” 
For the time we may rest content. For some 
years to come there will be plenty of work to be 
done without entering the purely speculative field 
of physical science. 


TRUSTS IN THE UNITED STATES. 


THE story of Trusts, honestly written, will form 
a remarkable chapter in the history of the United 
States. The popular idea that Trusts are a new 
creation of Mr. Pierpont Morgan’s brain is quite 
erroneous. The work of that noteworthy financial 
speculator only differs from that of his numerous 
predecessors in the same class of business in the 
way of dimensions. More than a quarter of a 
century ago the Trust system had reached a con- 
siderable development. Amusing stories have been 
told, which are not the less true because diverting, 
of the action taken by rival Trusts. Thus, a 
Wire Nail Trust was met by a Keg Trust, and that 
in turn had to fight a Keg hoop Trust, and so on. 
Years have passed since grave apprehensions were 
felt, or at least expressed, as to the consequences of 
these methods of trading. The system suddenly 
acquired new and unenviable notoriety in the hands 
of a group of American financiers. So much alarm 
was excited that a special Act of Congress was 
passed known as the Sherman Anti-trust law, the 
object of which is to prevent the formation of 
trading monopolies which will stifle competition and 
operate against the well being of the State. It need 
scarcely be said that this law 1s extremely unpopular 
with men of the Morgan and Schwab type, and 
various attempts have been made to get it repealed, 
to limit its range of action, and to elude it altogether. 
But President Roosevelt is a masterful man, and he 
has persistently opposed Trusts and supported the law. 
At last a great test case has been decided, and the 
result is all that can be desired; more, indeed, than 
was hoped. 

It is not very easy to follow the case through its 
complications; but the main facts are quite in- 
telligible. The Northern Pacific Railway Company 
and the Great Northern Railway, U.S.A., attempted 
to merge their interests, pool receipts, and become, 
in fact, the Northern Securities Company. This 
merging was opposed as contrary to the Anti-trust 
law, and various legal proceedings, extending over 
a period of many months, have at last culminated in 
an appeal to the Supreme Court. Nine judges heard 
the pleadings, and five of them have decided against 
the combination and four for it. The effect of this 
decision cannot fail to be very far-reaching. All 
the great Trusts are placed on the defensive. Their 
lives are not worth twelve months’ purchase. 
President Roosevelt's hands are strengthened, and 
speculators and the public alike watch for the next 
move with interest and alarm. 

The decision concerns manufacturers in this 
/country, and, indeed, on the Continent, and even 
|the United States not a little. It may be argued 
| that by the concentration of energy a very large 
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practice the action of a Trust or combination will 
probably, if not certainly, have a different result. [f 
is an axiom that competition means cheapness 
The Trust kills competition. That is, indeed, one 
of its principal objects. Low prices must come to 
be regarded as benefits conferred as an act of grace: 
not as a result of that incapacity to get more for g 
thing than the value fixed for it by keen competition 
It is not remarkable that the Trust is highly un. 
popular with large numbers of American citizens 
One consequence of the predominance of the Trust 
system would unquestionably be the possibility of 
dumping to advantage in other countries. The 
possession of enormous capital concentrated in a 
few hands, and supported by a tremendous Protec. 
tion tariff, would be that a sale at one price in 
Great Britain and another much higher in the 
United States market would become possible. The 
average price obtained might be high enough to 
leave a considerable profit. It does not require 
much argument to prove that the Steel Trust, for 
example, ought to be able to dispose of all its 
surplus product in this country at a smaller price 
than that at which we can produce, and yet pay a 
good dividend. In this fact lies our danger. Any. 
thing, therefore, which tends to hamper the 
operations of the millionaire speculator cannot fail 
to be acceptable to the British manufacturer. 

The decision of the Supreme Court at Washing. 
ton is but one of several events unfavourable to the 
American Trust system. It is certain that the 
Steel Trust has not been successful to anything like 
the extent promised.. Its history has yet to be 
written. The Shipping Trust, from which so much 
was expected, is drifting back into British hands: 
and influential Americans do not hesitate to say 
that they cannot pretend to the knowledge of the 
shipping trade possessed in this country, and that, 
on the whole, they think it better not to attempt to 
compete with England. Altogether it would seem 
| that the worst is past, and that the clay feet of the 
|Giant Trust are becoming very obvious. Some 
| indefinite or obscure law appears to come into 
| action after a time, and limit the power of any body 
of men to obtain and enjoy a monopoly. The 
‘corner’ invariably breaks down, and hundreds of 
individuals may be buried under the ruin. The 
truth seems to be that it is impossible to persuade 
the great mass of the populace of a country that it 
can be for their good that the production of the 
necessaries of life should fall absolutely into the 
hands of a few individuals. Again, internal dissen- 
sions arise among “ operators for the rise ;” the 
unexpected happens, and so the corner in wheat or 
in cotton ends. Much the same disintegrating 
forces are at work on Trusts. The populations of 
most countries are not wholly fools. The Trust 
can only represent a minute minority, and in the 
end the majority become alarmed, take action, and 
the Trust suffers. To hope that the Supreme Court 
at Washington has broken up the Trust system 
would be to hope too much. But the verdict is, 
none the less, a distinct gain, and we cannot doubt 
that it will do good. 
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ACCIDENTS TO WORKMEN ON BRITISH RAILWAYS. 


THE well-meaning, if mistaken, advocates of automatic 
couplings will do well to read an able letter published in 
the Times of the 12th inst. from the pen of Mr. E. A. 
Pratt, on the results obtained from automatic couplings 
in the United States. It need scarcely be added that 
these results do not support the views of those who would 
force automatic couplings on British railway companies 
at any cost. Our concern now, however, is not with Mr. 
Pratt's letter, but with another which it has elicited 
demanding attention to the operation of the Board of 
Trade regulations in making it appear that the risks of 
railway shunting and coupling have increased rather than 
diminished. The figures given are very interesting. “ Acci- 
dents” vary in magnitude, and, whereas at one period 
only those serious in character were reported, from the 
beginning of 1896 every accident which was sufficient to 
prevent the injured man from being employed for five 
hours at his ordinary work on any one of the three work- 
ing days following the mishap had to be returned. The 
result was that the number of accidents to railway 
servants reported in connection with the movement 
of traffic jumped from 2654 in 1895 to 8986 in 
1896. We have here another example of the facility 
with which anything may be proved by _ figures. 
The number of accidents apparently increased, while, 
in fact, the record has been improving; for, whereas 
in 1895 the proportion of injured was “estimated 
at one in every 117 employed—the exact number of rail- 
way servants not being known for that year—in 1898 it 
was one in every 129, and in 1901 one in every 135, the 
latter not being very different from the proportion 
estimated for 1898, and better than that estimated for 
1892,” in both of which years the laxer system of 
reporting prevailed. 


BRITISH SHIPBUILDING. 


In another page will be found an extract from the 
Tron Age of more than usual interest. No task can be 
undertaken by the engineer on this side of the Atlantic 
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wore difficult than obtaining the truth as to what goes on 
at the other side. American bombast, coupled with a | - ws Sate F 
NEW BRIDGES AT SONNING 


able light, backed up by an inexplicable tendency 


manifested by a section of the English Press to depreciate 
Great Britain, has resulted in the formation of a mistaken 
idea as to the superiority of the American workman, as a 
being better fed, clothed, and housed than his fellows in any 
other part of the world. The story told by Mr. Downey is 
not calculated to support this view. It is, in a way, 
humorous ; and Mr, Downey must be congratulated on 
the possession of a singularly equable disposition. His 
trials were numerous. His failure complete. It really 
appears that, Trusts or no Trusts, there are some things 
which are done much better in this country than anywhere 
else. Shipbuilding is one of these things. We suspect 
that if the truth were made public it would be found that 
it is not the only one. 








COMBUSTION CHAMBERS IN ITALIAN 
LOCOMOTIVES. 

Tue successful employment of a combustion chamber in 
some of its locomotives in the place of the brick arch has 
decided the Mediterranean Railway Company of Italy to 
introduce such chambers in other locomotives, with certain 
slight modifications in the designs now in preparation. 

The first locomotive fitted with this arrangement was the 
Vittorio Emanuele, No. 3001, built, with the combustion cham- 
ber,at the Turin workshops in 1884-1885. This engine was, we 


believe, the first six - coupled bogie express (,- coupled) 
locomotive ever built in Europe. At that time the company 
was then known as the Sociéta dei Ferrovie del 1’ Alta Italia. 
Mr. Frescot had; charge of the material, and Signor Cervini 
was chief engineer of-plans and designs. The locomotive, 
therefore, was due to the collaboration of these engineers, and, 
for that time at~ least, was a really remarkable departure. 


In Italy the ‘‘ Traction ’’ and the.‘ Material ’’ are dual | 


yuthorities, and the then new engine was adversely criticised 
by the head engineer of the traction department, so that in 
another locomotive, No. 3002, constructed three years later 


able desire on the part of Americans to appear in a | 
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in Italy at least, a particular aversion by enginemen; from‘ brick 
arches, and once the arch shows small signs of disaggregation, 
very little time is lost before the whole mass is brought down, | 
and then the men prefer to have the fire-box without this | 
deflector. 
Upon one of this class of engines under mention with a brick | 
arch, a number of tubes were recently suppressed for the pur- | 
pose of strengthening the tube plate, the greater number of 
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creased area of blast orifice the back pressure on_the piston 
should also be decreased. y 

It is also intended to modify, subsequently, the compound 
engines of the Galileo Ferraris class by the introduction of a 
combustion chamber, for these engines also have long tules. 
As the latest type of < -coupled compound express engines 


known as the Alessandro Volta class have shorter tubes, only 
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—1887—by Ansaldo and Co., the prolongation of the fire-box 
in the boiler barrel was omitted, notwithstanding that the 
first engine had not proved unsuccessful up to that time, but 
quite the reverse. Of this particular type Nos. 3001 to 3055, 
without combustion chambers, fifty-five engines were built up 
to the year 1896, when their construction ceased in favour of 
the newer Galileo Ferraris compcunds—3061-3085. In the 
meantime the ordinary engines, with or without brick arches, 
of the 3001-3055 class, came back into the shops for the usual 
heavy boiler repairs—notably for the flue-sheet—which, in 
the interval, was renewed or 
repaired several times, whereas 
the Vittorio Emanuele persisted 
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the suppressed tubes—32—occurring low down, yet, notwith- 
standing this diminution of tube heating surface, no 
perceptible difference was discovered in the evaporative 
efficiency of the boiler, and this, therefore, pointed to the fact 
that the flames passed over the brick arch in a straight line to 
the blast nozzle, which for various reasonsis not often placed 
lower than the centre of the boiler. Apart from the theory 
of this direct course of the gases to that part of the smoke-box 
where the action of the blast is the most effective, it is also 
certain that the brick arch frequently interferes with a proper 





in keeping out of big boiler shop 
repairs for a period of eighteen 
years, while in continual service, 
and with a minimum of small 
hoiler repairs. In 1902 the boiler 
was finally overhauled at Turin, 
when it was decided to rebuild the 








engine with a combustion chamber 
of the exact form and dimensions 
as in the old boiler. 

As a consequence of this remark- 
able experience of durability with 
combustion chambers in the fire- 
box, it has been decided to put 
these extended fire-boxes into all 
locomotives of the same class, 
when and as they come in for 
boiler renewals. 

It should be remarked here 
that this modification has been 
resolved upon for several other 
reasons besides, one of which is 
the fact that the two chief 
railway companies have now 
decided to abandon the use of 
iron tubes, both smooth ‘and 
ribbed, which demand frequent 
renewal, and to replace them 
during all boiler repair jobs with 
brass tubes—which metal is a 
better conductor, incrusts rather 
less, yields more readily to, the 
dilatation, of the tube plates, 
so producing less deformation, 
with consequent reduction of leakages, and makes a more 
homogeneous joint at the fire-boxend. Moreover, along tube 
is more liable to produce deformations than a short one, and 
a reduction of the length of the tube would therefore be an 
improvement with regard to the lessened cost of maintenance. 
The extension fire-box or flame chamber permits this shorten- 
ing, while it will also remove the new brass tubes somewhat 
away from the direct impinging of the flames. Thus the brick 
arch will, it is hoped, become quite unnecessary. There is, 









































LOCOMOTIVE COMBUSTION CHAMBER 


cleaning of the lower tubes, which are the first to become | 
choked. | 
Certain of the drivers, who have not found it as economical 
as with other engines, are opposed to this system of combus- 
tionchambers. Whether this complaint is justified or not, it 
is evident that the saving in repairs, and also in earning time 
of the engine, must outweigh aslight extra expenditure of coal 
if, indeed, such extra consumption really takes place, for with 


| the lessened velocity of the gases and a proportionately in- 
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3°80 m. in length, and are good steamers, it is not intended 
to make any alteration in these new engines. 

In the sketch appended are given the thicknesses and form 
of the plates in the old type combustion chamber. In the 
new chamber the principal differences only relate to a better 
disposition of the boiler seams, and more convenient position 
of the crown stays. For many of the preceding particulars 
acknowledgments are due to Signor Valenziani, engineer of 
the material department of the Strade Ferrate del Mediter- 
raneo. 





THE SONNING BRIDGES. 





Ir will be remembered that some time ago a considerable 
outcry was raised against the proposed demolition of the 
old wooden bridges across the Thames at Sonning (near 
Reading), and the erection of steel lattice-girder bridges 
in place of them. The latter have just been completed. 
Altogether they are 150 yards long and 25ft. wide, 
with red brick piers and grey-painted parapets. The old 
brick bridge that leads up to the bridge of Sonning still 
remains intact, but presumably it is intended eventually to 
demolish it, as the new bridges have been erected chiefly 
with the object of taking heavy traffic—traction engines, 
road rollers, &c.—which the old wooden construction was 
unable to bear, and the existing brick bridge already has a 
notice board at one end of it cautioning drivers that it is not 
to be used for heavy vehicles. The new steel bridges have 
been carried out by the Oxford County Council, from the 
design of their surveyor, Mr. H. J. Tollit. 








Royal IystiTuTIoN.—At the last general monthly meeting of 
the members of the Royal Institution the following were 
elected members :—Miss L. A. Black, Mr. H. T. Davidge, Mr. 
H. F. Dickens, K.C., Mr. F. 8. Eve, Mr. F. L.-M. Forster, Miss 
Cc. E. M. Gibbons, Mr. T. G. Hull, Mr. Vivian B. Lewes, Mrs. 
Gerard Leigh, The Hon. Mary Portman, Mr. H, R. Prendergast, 
Mr. W. N. Shaw, F.R.S., Mr. J. Sorley, Dr. R. H. Scanes Spicer, 
The Hon. Sir Joseph Waiton, and Mr. E. Wormald. The 
following are the lecture arrangements at the Royal Institution 
after Easter :—Professor L. (. Miall, three lectures on the 
‘Transformations of Animals”; Mr. L. Fletcher, three lectures 
on ‘ Meteorites”; Mr. H. F. Newall, two lectures on the 
‘Solar Corona”; Prof. Dewar, three lectures on ‘‘ Dissocia- 
tion”; Mr. H. G. Wells, two lectures on ‘ Literature 
and the State”; Mr. Cyril Davenport, three lectures on (1) 
‘¢ Mezzotints,” (2) ‘‘Cameos,” (3) ‘‘Jewellery””; Mr. Donald 
Francis Tovey, three lectures on the ‘‘Sonata” (with musical 
illustrations); and Sir W. Martin Conway, two lectures on 
‘‘ Spitsbergen in the Seventeenth Century.” The Friday evening 
meetings will be resumed on April 15th, when Monsignor the 
Count vay de Vaya and Luskod will deliver a discourse on ‘‘ Korea 
and the Koreans.” Succeeding discourses will probably be given 


| by Lieut-Col. David Bruce, the Dean of We&tminster, Dr. P, 
| Chalmers Mitchell, Mr. M. H. Spielmann, Professor E, Ruther- 


ford, H.S.H. the Prince of Monaco, 
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94in. by 6fin. on the base, 3in. high, 2fin. between the jaws 
at the top, and 4}in. at the bottom. There is one plug hole on 
each side, lin. in diameter. The ordinary chairs are of the 
same size, except that they are 2in. narrower, 4?in. instead of 
63in. The rail itself weighed originally 56 lb. per yard; it is 
now 3gin. deep. At first the chairs were placed—longitudinal 
timbers being used—5ft. apart, small ‘* saddles "’ or rudimers 
tary chairs clipping over the base only being put on at the ends 
and moved to positions half way between the ordinary chairs, 
It is to be regretted that no specimens of this contrivance are 
me known to exist. 
height Ft lin The interesting discovery has lately been made that slightly 
baste different designs were used in old days, according as chairs were 
intended for use upon stone blocks or wooden sleepers. It is 
well known that in general blocks were used in cuttings or 
low-lying parts of the line, and sleepers on embankments, 
the settling of the latter not affecting sleepers so much as it 
would single rows of blocks. For blocks the sides of the chairs 
were made quite perpendicular, 9in. by 4gin. on the base, but 
the others had a moulded base gin. wider and slightly battering 
sides. Aspecimen of a Liverpool and Manchester fish-bellied 
rail, several yearsin the Museum, has had chairs of both 
sorts fitted to it to show the difference. Each kind had two 
plug holes of fin. diameter, and was provided with outside 
iron keys about 8in. long. The Liverpool and Manchester 
chairs bear, many of them, the initials C.R.C.L., for 
Charles Rylands, Contractor, Liverpool, who supplied them. 
The rails under the engines Sansparel and Rocket have 
lately had their chairs readjusted accordingly, the former 
on stone blocks, now having straight-sided chairs, whilst the 
Rocket's rails are in sloping ones on wooden sleepers. Two 
kinds of early joint chair from the same line have also been 
attached to the rail before mentioned. One was laid in 1833, 
it is of 11}in. by 74in, base, 3fin. deep, with two plug holes of 
Zin. A groove is cast inside the outer jaw to take an iron key 
of square section 10in. long. A groove was also rolled in the 
rail, the key fitting into both. The keys have a head like a 
dog spike. This chair, of which only one other specimen, now 
at Kelvingrove, Glasgow, is known to exist; has two little 
vertical recesses cast in the jaw on each side. The other 
joint chair is of smaller base, only Yin. by 64in., with one such 
recess between the plug hole and the jaw. This also dates 
from 1833. 

A very early single-headed rail, said to have been made by 
Birkinshaw in 1815, has been presented, but its place of origin 
is not stated. Being a parallel or straight rail it is superior 
to the rolled fish-bellies patented by Birkinshaw in 1820 and 
so much used a little later. In this specimen the head is 
1-4in. wide, the web being slightly thicker at the base than 
in the middle to enable the key to hold it down. The rail is 
Qin. deep and now weighs 154 1b. per yard. A very small and 
apparently new chair, but perhaps moulded from a broken one, 
is attached ; it is 74in. by 2¥in. at foot, weighs 5 lb., and has 
Zin. holes. They were given by Messrs. C. E. and C. Stretton. 

Perhaps the earliest known example of a bridge rail has 
lately been put on view at South Kensington. It was laid on 
Lord Maynard’s Bagworth Colliery line in Leicestershire in 
1820; is 1fin. deep, 3in. wide across the flanges, and 1:2in. 
across the head. It only weighs 1641b. per yard. 

Both the last-named rails were, of course, intended for 
horse traction only, but some extremely interesting specimens 
of very early steam railway permanent way have been given 
by Mr. D. Drummond, of the London and South-Western 
Railway. They came from the oldest portion of that system, 
viz., the Bodmin and Wadebridge Railway of 1834. The rails 
are semi-bullhead, so to speak, 2in. wide on the top and lin. 
at the base, with a web gin. thick. Being now much wasted, 
they only weigh 32 1b. per yard, but were 42 lb. originally ; 
aad are 3}in. deep, with half-lap joints. The Ebbw Vale and 

| other ironworks furnished them, at the price of £8 to £10 
per ton. The ordinary chairs, at first 10}1b. in weight, are 
now 101b., they are attached to large shapeless blocks of 
granite averaging about 20in. square. The cheapness of these, 
for they are stated: to have cost only 8d. each, doubtless 
balanced the high price of the rails. Iron keys are used ; the 
centres of the chairs were 3ft. apart. At some of the joints 4 


The principal dimensions or No. 171, Albion, are as 

follow :— 
Boiler, length 14ft. 10in. 
| Sft. Gin. 
(4ft. 10Jin, 
Fire-box, outside length oft. 

{ 5ft. 9in. 
breadth 1 4ft. 
height Oft. 6/yin. 
length . 8ft. 2,;',in. 


ri 
breadth bog 9in, 


NEW SIX-COUPLED EXPRESS ENGINE FOR 
THE GREAT WESTERN RAILWAY. 
By CHARLES Rovs-MARTEN. 

Since I deseribed, in the columns of THE ENGINEER, 
five years ago, the earliest six-coupled express locomotive 
ever seen in Britain, viz., Mr. Wilson Worsdell’s North- 
Eastern engine, No. 2001, the cult of the “4-6-0” type 
has made remarkable progress. Mr. Worsdell himself 
has followed up his first ten, which had 6ft. coupled 
wheels, with five more, identical, save in having wheels 
Sin. larger in diameter, viz., 6ft. 8in. Then Mr. Peter 
Drummond, on the Highland line, introduced a similar 
type, with 5ft. 9in. wheels; Mr. J. Manson brought out a 
like engine on the Glasgow and South-Western, with 
G6ft. 5in. wheels; Mr. W. Dean designed a 6ft. Sin. six- 
coupled 10-wheeler for the Great Western; and Mr. 
4J.G. Robinson another, with 6ft. wheels, for the Great 
Central, following it up with a variant whose wheels are 
6ft. 9in. in diameter; and Mr. J. F. M’Intosh designed 
and built for the Caledonian two stupendous “4-6-0” 
engines, with 6ft. 6in. coupled wheels, the front pair being 
the drivers. 


diameters 


inside 


Tubes: 
Number . 250 
Length 15ft. 2,5.in. 
Diameter 2in. 
Fire-grate area 27 sq. ft. 
Heating surface 1988-6 sq. ft. 
- - 154-3 sq. ft. 


Tubes 

Fire-box 
Total 2142-9 sq. ft. 

Steam pressure per square inch 225 Ib, 

Cylinders, diameter .. .. . ee ... 18in. 

Piston stroke... ... 30in. 

6ft. 8in. 

3ft. 2in. 

4000 gallons 


é Coupled wheels (six), ‘diameter. 
And now, on the Great Western Railway, Mr. G. J. | Bogie ” 


Churchward has just brought out the newest of all the Tender—Water capacity... .. 
(Fitted with pick-up scoop.) 


already somewhat numerous “ 4-6-0’s,” the engine illus- | yy) : 
trated above, through the courtesy of Mr. Chaschineel, bal srg been apsenls 

No. 171, Albion. The special duty of thishandsome loco-| Tender ... .. ... ... S: 
motive will, presumably, be to haul the heaviest and Engine and tender, in working order 
fastest-booked expresses between London and the Far The object of the exceptional steam pressure is to 
West, particularly during the summer season. For this enable a fairer comparison to be made with the French 
work Mr. Churchward has provided his new engine with engine, whose pressure is 228 Ib., than could be accom- 
a very large and powerful domeless boiler, 14ft. 10in. in plished were a lower pressure employed in the British 
length and 5ft. 6in. in greatest diameter. It is of the | engine. 

wagon-top shape, and has a large Belpaire fire-box, 2 
8ft. 2;4,in. in internal length, which furnishes 154 square 
feet of heating surface. Adding to this the 1989 square 
feet of surface given by the tubes, there is a total heating 
surface of 2143 square feet. The boiler is pressed to no 
less than 225 lb. per square inch, the highest steam pres- 
sure ever yet employed in any British-built locomotive. 
The reason will appear later. Mr. Churchward has con- 
tented himself. with a moderate cylinder diameter, viz., 
18in., experience having demonstrated on the Great 
Western that when there is ample boiler power this size 
is large enough for practical purposes, and is in several 
respects more convenient than a larger one. But the 
piston stroke is no less than 30in. in length, thus afford- 
ing both increased leverage and also enhanced facilities 
for the expansiveness of the steam. As the driving 
wheels are 6ft. 8in. in diameter, this represents a nomi- 
nal tractive force of 121°5 lb. for every pound of effective 
pressure on the pistons. The adhesion weight is as much 
as 54 tons 4 cwt., so that the actual power of the engine 
for purposes of traction is obviously very .large—esti- 
mated at 24,450 lb. The total weight in working order is | 
70 tons 4cwt. Steam is taken, as in the case of Mr. 
Churchward’s “City” class, direct from the highest 
point in the tapering portion of the boiler, without the 
intervention of either dome or perforated pipe, it being 
found that sufficiently dry steam can thus be obtained, 
while the weakening—theoretical, at any rate—of the 
boiler barrel by the dome aperture is wholly avoided. 
The new locomotive has been built at the Swindon works 
of the Great Western Railway, and is at present making 
preliminary trials preparatory to some comparative 
experiments with the French engine, La France, whose | 
initial performance I described in a recent issue of THE 
Eneingcer. The result of the experience should be most 
interesting. 


70 tons 4 ewt. 
43 tons 3 ewt. 
113 tons 7 ewt. 





EARLY PERMANENT WAY AT SOUTH 
KENSINGTON. 


Some interesting additions have lately been made to the well- 
known collection of early permanent way materials at South 
Kensington. One of the most curious fresh exhibits, though 
not quite coming under the head of permanent way, is a wheel 
from one of the coal trucks used on the Duke of Rutland’s 
private railway at Belvoir Castle, near Grantham. This line, 
12 miles in length, was laid down by William Jessop in 1793, 
and is still in use, specimens of its rails being also shown. 
| These, however, were described, and a photograph of the 
wagons given in our columns on April 27th, 1900. The wheel 
is of cast iron, 223in. in diameter on the tread, and has eight 
curved spokes, made more or less like an S, to prevent the rim 
breaking on cooling down. The spokes are 3jin. wide in the 
narrowest, and 53in. in the broadcst part, near the boss. The 
wheel ran loose upon the conical end of a fixed iron axle, 
secured on it by a washer andsplit pin. In the tread is worn 
a groove 1#in. wide—equal to about half the tread—and jin. 
deep, by the narrowness of the rails. The general thickness 
of the metal in both spokes and rim is gin. to gin.; there is 
also a yery sharp flange lin. high. Wheels of this kind have 
always been used on the tram road. 

A fish-bellied rail lent by the Patent Nut and Bolt Company, 
of West Bromwich, has the underside of the head much worn 
where the chairs touched it, no arrangement for holding it 
down in them having been made. The rail now weighs 283 lb. 
per yard. It is 2}in. wide on the top, and said to have been 
| made for the Bolton and Leigh Railway, Lancashire, in 1820-7. 
This line was not opened, however, until 1828. 

A piece of an original Birmingham and Gloucester rail, 1840, 
is flat-footed, but. the foot being only 2jin. wide, against 
2gin. for the top, it is easily mistaken for a bull-head. With 
this narrow base holes in the foot were inadvisable, and chairs 
were used. The joint chair has only lately been added ; it is 
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huge block of granite about 6ft. long was used, to help to 
mie otail the gauge, 12 1b. joint chairs being spiked down on 


ats with hand-made nails. Probably the extremely 

onfined space available prevents one of these joint blocks 
seine shown. The only other line which, so far as we know, 
over used through stone sleepers was also opened in 1834, viz., 
the Dublin and Kingstown. With entirely a passenger traffic, 
they were soon obliged to be taken out, and the square blocks 
ag well, but the Bodmin and Wadebridge had hardly any 
traffic at all and this rough-and-ready style of road remained 
until the London and South-Western Railway Company re- 
constructed the line in 1886-8. It is much to be hoped that 
when the new buildings are completed, sufficient room will 
he devoted to displaying properly this very remarkable 
collection . 


chiselled se 





THE HAESLER PNEUMATIC HAMMER. 
Tar Haesler pneumatic hammer is like all pneumatic 
hammers in the possession of a freely moving piston, which 
trikes the top of the tool, but it is unlike others in having 
apart rotary or radial action valve in place of the usual 
piston valve. Tt is claimed for it that the valve being 
palanced there is less wear, and that moving at right angles 
to the motion of the piston there is less vibration. We do 
not know that there is very much in these claims, but the 
valve is simple, is well made, and, we think, should prove 
effective in daily use. snes ities 

A gene ral section of the hammer is given in Fig. 3, and a 
general view in Fig. 4. In the former a bis the’valve chamber. 


0 valle wing chamber +& 
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outside of the valve-box is open to atmosphere through a 
“number of holes in the cylinder head. 

Let us now describe the action of the hammer. The valve 
shown in Fig. 2 is a steel ring provided with two wings or 
projections ; it fits air-tight but freely in the valve chest. 
The latter is for the greater part circular, but two chambers 
or recesses are cut in it to receive the two wings above- 
mentioned. The circular part controls the supply of air to 
and from the cylinder, the wings serving only to cause the 
partial rotation of the valve at the proper time. For the 
purpose of the distribution of the air, four sets of holes are 
drilled radially into the ring. In one position of the valve 
they correspond with radial holes E, E, passing right through 
the valve chest to the exhaust outlet; in the other position 
they communicate with passages A, A, A, A, in communica- 
tion with the air supply, the air thus entering radially to the 
centre of the valve, which is in direct communication with 
the cylinder. The valve has also another function as well as 
that of the admission and exhaust of air from the top of the 
piston. On the outside of the ring two similar ports or 
passages, P, are cut, which, in the position shown, connect 
the pressure passages A, A, with the holes B and B. These 
holes BB are closed at their upper ends, so that only 
through the services of the valve and passages P, P, can they 
receive air. The air that enters them is conveyed by two 
fine holes to the lower end of the cylinder, and the air 
passing down them, acting beneath the piston, causes it to 
make its return stroke. 

We must now endeayour to make clear the means employed 
for moving the valve. The smaller wing may be disposed of 
at once, since its only function is that ofa spring tending to 


the Ingersoll 
country by 
Glasgow. 


Sergeant Drill Company, and sold in this 
John Macdonald and Son, of York-street, 





THE TARIFF COMMISSION. 


MEMORANDUM ON THE IRON AND STEEL TRADES. 
[THIs memorandum is not for adoption by the Commission. It 
has been drafted by the secretary merely to explain the significance 
of some of the points for witnesses to be submitted to the Com- 
mission. | 

1. The fact of the relative decline of the British iron and steel 
trade is brought out by the tables prepared in the office. The 
general statistics require to be supplemented with—(a) Evidence 
derived from the answers to questions in Form I. (hb) Evidence 
given by witnesses with regard to the particular branches in which 
they are engaged. The different branches are given in the 
classifications of Colonel Charles Allen and Sir Alfred Hickman 
respectively. The witnesses should represent typical firms from 
the following districts :— England and Wales: Tyne and Wear 
district ; Cleveland, &¢.; Cumberland and Lancashire ; South and 
South-West Yorkshire; Derby and Nottingham ; Leicester, Lin- 
coln, and Northampton; Stafford, &c.; South Wales and Mon- 
mouth ; other districts. Scotland. 

2. Raw materials.—The question of raw materials enters into the 
inquiry in the following ways:—(a) The relative exhaustion of 
British mines. Is this due to (i.) physical causes, (ii.) change in 
the kind and quality of ores required, (iii.) freights ’? (1) Sources of 
oresused, Ores are at present derived from many different countries. 
To what extent may the supply of imported ores be permanently 
relied upon? (c) Is any change likely in the policy and development 
of these countries which will relatively diminish the supply avail- 








Fig. 1—D'AGRAMMATIC SECTION 


It is a e\lindrical steel box which contains the valve, and is 
closed at the top, or left-hand end, by a plate pierced with 
certain holes, and at the opposite end by a circular plate, or 
disc, having a large hole in the centre communicating 
directly with the cylinder, and also other holes, the use of 
which will be understood hereafter. Fig. 2, which shows 


the valve in place, presents this face of the valve-box, but 
The hole in the plate is about as 
This box 


with the plate removed. 


large as the central hole X in the valve. rests on 





Fig. 2- VALVE AND VALVE BOX 


the top of the cylinder, rotation being prevented by a dowel, 
and is pressed down on its seat by the head or handle, which 
screws on to the cylinder. It is of great importance that 
there should be no escape of air past this box, and hence the 
joints « and ) must be quite tight. They are metal to metal, 
and to ensure that the head may be locked in any position 
an ingenious plan has been adopted.. As the external view 
shows, both the handle and a collar on the cylinder aré 





keep the valve permanently in the admission position. For 
this purpose one side of it is in constant communication with 
the pressure chamber, whilst the other is open to exhaust. 
We have, therefore, only to consider theadmission and exhaus- 
tion of air to and from one side, F, by the big wing, the other 
side being in constant communication with the atmosphere. 
In the walls of the cylinder a number of holes are drilled 
which may be expressed diagrammatically—as in Fig. 1. The 
diagram only shows one passage for each function ; there are, 
as a matter of fact, two for some and four for other purposes. 


The piston is shown at nearly the end of its stroke. In it 
there is turned a groove or recess A. It is this groove that 
effects the distribution of the air to the valve. In the 


position shown, it couples together the holes a and 6, thus 
permitting the live air from a to enter 6 and thus reach the 
valve wing, which is instantly driven over into the exhaust 
position. The same action of the valve puts A and B—Fig. 2 
in connection through the passage P, and since there is live 
air in A, which is a hole pierced right through the valve box, 
it finds admission to B, and thence by two very small holes, 
d in the diagram, right down the cylinder walls to the very end. 
Hence, the valve being now open to exhaust, and live air 
being under the piston, the latter is driven backwards until 
it passes the two ports b' and c—Fig. 1. These two being 
then in communication, aud a and b being closed by the 
body of the piston, the air from the big wing escapes 
down and out through 6' and through c up to the atmosphere. 
But air is still entering by the small passage, and by opposing 
the exhaust from 6' would, were it in sufficient quantity, 
prevent the valve from moving, and it is to obviate this that 
it is made so small, for it is obvious that the air can escape 
more quickly by the big hole c than it can enter by the little 
hole d. Hence the valve returns to its original position, air 
is admitted above the piston, and the stroke repeated. It 
will be observed that the space above the piston is very long, 
so that there is no danger of the piston striking the valve. 
We have examined one of these hammers with a good deal 
of care, and find it very well made. The valve and the valve 
case are of steel, hardened and ground to fit each other 
freely, but air-tight. The valve rotates about a stout central 





Fig. 3—GENERAL SECTION 


Castellated, the latter with seven notches, the former with 
twelve, hence it is possible at all 
4 pair of notches that match, an 


in pos:tion. The throttle valve is shown jn Fig. 3. 
admitted through it can gain access only to the top surface 


of the valve chest and through certain prescribed passages to | 


the cylinder and elsewhere. The annular space round the 


—— of the head to find | 
t tches a key being driven into | making the air holes, &¢., diametrically opposed, so that the 

‘hem totation is prevented. A spring ring holds the key | 
Air | 


pin, so that it cannot be pressed against the walls by unequal 
pressure, but the latter is obviated as far as possible by 


valve is nearly jn balance. It is, however, obvjously im- 
possible to balance the pressure in the two wing chambers, 
and@ it is probably for this reason that it has been deemed 
desjrable to provide the centre pin through the valve. 

Tn conclusion, we may say that the hammer is made by 





| a brief historica. 








Fig. 4—HAESLER HAMMER 


able for British requirements ? (¢) Supposing a preferential system 
were established, which stimulated the export of British manu 
factures to the Colonies, would it be possible, by a system of return 
freights, to cheapen and develop the supply of colonial ores, and, 
if so, what would be the effect on the British iron and steel trades ‘ 
(¢) The shipping and railway rates, which enter into the cost of 
ores imported by British firms, should be compared with the rail- 
way rates paid by United States or German firms on their ores ; 
(f) The question of fuel should also receive the attention of wit- 
nesses, with special reference to the relative advantage said to be 
enjoyed by American firms. 

3. Processes.—This is the point at which the ‘‘ Charlottenburg 
theory” comes in as an alternative to Mr. Chamberlain’s policy. 
In view of the importance the subject has received in the fiscal 
controversy and the fact that free trade witnesses are sure to 
mention it, a question should be put as to what extent, if any, the 
relative decline of the British iron and steel trades is due to a 
want of technical education. 

4. Finished What is likely to be the effect upon the 
British iron trade of the declining importance of this branch ! 
To what extent is our present degree of prosperity dependent 
upon it? Assuming that the present tendency towards the sub- 
stitution of steel is permanent, and that the finished iron trade is 
rather of the nature of a hardy survival, can we, under existing 
conditions reckon on an extension of the steel trade to counter- 
balance the decay of the latter, and, if not, what are likely to be 
the consequences! We then get to the heart of the iron and 
steel problem, and the following considerations are closely inter- 
woven. 

5. Standing charges. 


On. 


Under this head the important factors to 

be considered are :—(a) Interest on capital; (/) administration. 
The subject of local rates should also be considered. There 
should, probably, be a question which would bring out the con- 
trasts, such as they are, between British and foreign (i.) methods 
of finance and accounting; (ii.) training; (iii.) salaries. The 
subject of secondary and commercial education will crop up in 
this connection both in evidence and in free trade criticism. 

6. But the evidence will probably show, on the whole, that, 
although British practice leaves much to be desired, the advan- 
tages enjoyed by the United States and Germany turn upon: 
(a) The development of combination ; (/) continuous running of 
the works; (r) unity in administration; (/) organisation of 
transport ; (¢) inducements to industry and invention; (/) fiscal 
policy as a condition precedent to most of the advantages under 
(a), (4), (¢), (¢), and (¢). 

7. On (a), (c), (¢), and (¢) adequate information will probably be 
forthcoming in :—(i.) Replies to Form I.; (ii.) memoranda to be 
prepared on the German Kartels and recent developments in the 
United States iron and steel trade ; (iii.) evidence on fiscal policy. 
It will, therefore, not be necessary to cover all this ground in 
dealing with witnesses. A few questions should suffice to test 
their experience. 

8. On (+), the continuous running of the works, it should be 
possible to state the facts from existing reports. But a question 
on trade union action, addressed both to employers and trade 
unions, and supplemented by a record of stoppages, Xc., from 
Board of Trade returns, might be useful. The essential features 
of the ‘‘ changed conditions,” which have to be dealt with, are :— 
(1) We had, in former times, a virtual monopoly of the home 
market for iron and steel, while we had also other countries, as 
yet undeveloped, as customers and ‘“‘dumping” grounds for 
surplus products, and availed ourselves of these advantages to the 
fullest extent: (2) ordinary trade has now been checked and 
remunerative ‘‘dumping” on our part stopped, not by the tariffs 
of foreign countries alone, but by their tariffs combined with their 
internal development ; (3) the growth of their-iron and steel trade 
has been stimulated by the free gift of our market. 

It is important to deal with the following points :—(«) To what 
extent did the ‘‘ dumping” of British goods formerly prevent the 
growth of the iron and steel trades of the United States, Germany, 
| &c.? (4) Is there any evidence to show that established trades in 
| foreign countries were injured or destroyed by British ‘‘dumping” ? 
(c) To what extent were foreign tariffs adopted as a measure of 
protection against British competition? (¢@) Has the iron and 
steel trade of any foreign country benefited by such measures ? 

These are not questions for witnesses, but could be dealt with in 
and statistical memorandum. This kind of 
evidence would, no doubt, carry weight in showing people the 
importance of the subject. The points which follow will be dealt 
with partly in the replies to Form I,, in officiai returns, and in 
replies to the Iron and Steel Form :—(+) The diminution of British 
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ene in foreign protected markets ; (/) the destruction of 
whole departments of British works as the direct consequence of 
the adoption of a tariff by foreign countries ; (g) the rapid growth 
of the foreign competing industry; (4) the appearance in the 
British iron and steel trade of the conditions against which foreign 
countries provided as far as they could by their tariffs ; (i) the 
accentuation of these conditions by the operation of the railway 
systems of Great Britain and foreign countries respectively. 

10. ZJmport duty.—The foliowing points should be dealt with : 
(«) It is said that ‘‘the iron market is so sensitive that an offer of 
25,000 to 50,000 tons of pig iron or steel, in markets like Glasgow 
and Middlesbrough, at 5s. or 10s. below current prices, would com- 
pletely demoralise the market, and almost create a panic.” There 
should be a question on the effect on prices of ‘‘ dumped” im- 
portations ; (+) the first object of a tariff should be defence in 
normal times against such incursions and the maintenance of fair 
conditions of competition. These considerations should determine 
the minimum rate of duty. The answers to Form I. and the Iron 
and Steel Form will, no doubt, give numerous indications of the 
appropriate rate of duty. But the subject must be fully diseussed 
with representative witnesses. It will be necessary to go carefully 
into the organisation and working of American Trusts and other 
combinations, and the German Kartels, and to consider the pro- 





76 (873 1878 1883 1888 1893 


740 
720 
700 
680 
660 
640 
620 
600 
580 
560 
540 
520 
500 
480 
460 
440 
420 
400 
380 
360 
340 
320 
300 


IN PRINCIPAL COUNTRIES, SINCE 1876. 


Frence. 
Belgium. 


260 
240 
220 
200 


180 
160 
140 
120 


&6 
60 
aed | 
20 
0 | I | | 
1873 1878 1883 1888 1893 


“Tre Encincea 


See Taste III. 


bable effect of a moderate duty in destroying their power for 
mischief. (c) In determining the general tariff, the rate necessary 
for exercising coercive power in promoting negotiation should be 
kept in view; (¢) the objects of foreign tariffs must be considered. 
As they are, in general, adopted with the view of building up 
national industries, they will not be induced by any form of nego- 
tiation to tolerate the destruction of those industries by British 
competition ; (¢) hence questions must be addressed to witnesses 
on the answers to Form I., which deal with suggested reductions 
on foreign tariffs, and the Commission must form some judgment 
as to the reasonableness and practicability of such suggestions, 
and the potential increase of trade with foreign countries by 
negotiation. 

ll. Trade with the Colonies.—Questions on the above points will 
bring out clearly:—(a) The importance of securing the home 
market (United Kingdom) ; (4) some rough estimate of the possi- | 
bilities of negotiation with foreign countries ; (r) the importance of | 
the colonial markets, and the methods of promoting reciprocal | 
arrangements. 

12. On (c) the answers to Form I. and the special Iron and Steel 
Form must be analysed and laid before the Commission. 

13. These answers will probably, along with the Board of Trade 
figures, establish the importance of colonial duties, giving a pre- 
ference for British goods. 

‘i. But the question of the increase of our colonial trade cannot 
he dealt with, except in relation to the general scheme of prefer- 
cence and the special arrangements to be made between the United 
Kingdom and each Colony. 

Nowe of the points which may he dealt with hy memoranda prepared | 
Yu the office from acailable returns.—(1) Comparative statistics 
of the iron and steel trades of Great Britain and foreign countries | 

a list of tables has been circulated ; (2) countries from which ore | 
is imported, with quantities ; (3) present tendencies in the policy 
of such countries ; (4) iron ore resources of British Colonies ; (5) | 
some statistics of American and German railway rates ; (6) fuel ; | 
(7) railway policy of foreign countries ; (8) iron and steel develop- 
ments in the United States; (9) organisation and working of the 
German Kartels ; (10) Board of Trade returns as to stoppages due | 
to strikes and lock-outs in recent years ; (11) ditto state of employ- | 
ment ; (12) ditto wages ; (13) the origin of continental tariffs ; (14) | 
the effect of such tariffs ; (15) periodic depression of trade ; (16) | 
prices in England and foreign countries ; (17) objects of foreign 
tariffs ; (18) trade statistics under the Canadian preferential 
tariff. 

Points which will he partly dealt with by the forms of CHGMer Ys — | 
(1) State of particular branches of the iron and steel trades ; (2) raw | 
and partly manufactured materials ; (3) effect of foreign railway 
policy ; (4) changes in the organisation of the iron and steel trade ; | 
(5) the effect of recent developments of combination ; (6} decline of | 
trade with fereign protected countries ; (7) effect of tariffs on par- 
ticular works ;-(8) instances of “‘dumping ;” (9) suggested reduc- 
tions of foreign tariffs: (10) effect of colonial preference ; (11) 


wages, local rates, and fuel ; (12) drawbacks or rebates and manu- 
factures in bond. ; 

Points upon which questions should be addressed to witnesses.—(1) 
District and branch of trade represented ; (2) state of trade in that 
district in recent years ; (3) causes, in the experience of witness, of 
improvement or deterioration ; (4) difficulties or advantages in the 
supply of raw material, and geographical position ; (5) foreign 
railway rates and the organisation of transport by land and water ; 


(6) return freights and the Colonies ; (7) processes used as compared | 


with foreign countries ; (8) relative condition of different branches 
of the iron and steel trade; (9) British and foreign methods of 
finance and accounting : (10) importance of technical and commer- 
cial training and higher education of all grades ; (11) causes of 
amalgamation ; (12) proportion of different elements of cost ; (13) 
relative cost of production in Great Britain and foreign countries ; 
(14) experience of different forms of foreign competition ; (15) 
effect of foreign and colonial tariffs ; (16) conditions of fair com- 
petition ; (17) rates of duty suggested ; (18) incidence of duties ; 
(19) effect of such duties on prices ; (20) ibilities of expansion ; 
(21) experience of colonial preference ; (22) decimal system. 


DIAGRAM SHOWING GROWTH OF PIG-IRON PRODUCTION 


DIAGRAM SHOWING PERCENTAGE OF WORLD'S TOTAL 
PRODUCTION OF PIG-IRON, SINCE 1876, 
KINGDOM, GERMANY AND UNITED STATES. 


TABLE IL,-—- Production of Pig Iron in Principat Countries ey 
os Percentages of World's Total Production, ~ 


‘pressed 


United 
States, 


United 
Kingdom. 


44-07 


Period. France, 


Germany. Belgium, 


14-86 


ey 


3-81 


1876-80 .. 14-45 0.79 


ISS1-85 .. 40-2 2t-ls 


1886-00. 82-82 747 25-58 
IS9L-05 

1806-1900 

101... 


1902 36-22 


In the next Table (III.) the growth of pig iron production in the 
principal countries of the world is exhibi In each case th 
average production in the period 1876-80 is assumed to be 100, . 
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DIAGRAM SHOWING PERCENTAGE OF WORLO'S TOTAL: 


PRODUCTION OF STEEL, SINCE 


1876, IN UNITED 


KINGDOM, GERMANY AND UNITED 
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STATISTICAL MEMORANDUM ON THE IRON AND STEEL 
INDUSTRY IN THE UNITED KINGDOM, 

In the following statement certain aspects of the iron and steel 

industry in the United Kingdom, in so faras they admit of quanti- 


| tative measurement, are presented in tabular form. So far as 


practicable and possible, comparative figures for the principal 
foreign countries are added. Explanatory notes are also given where 
they have been thought necessary. 

The method of treatment here adopted is specially designed to 


focus attention on the industry as a whole, and not on any part of 


it, however great. This latter part, dealing with the export and 
import trade, will be the subject of a separate memorandum, which 
is in course of preparation. It is intended also to deal later with 
the various forms of manufactured iron and steel. 

1. Production of pig ‘von.—The following table has been pre- 
pared from the official returns of the United Kingdom, Grermany, 
and the United States, in so far as the figures given apply to thoxe 
countries, and from theannualissues of ** Mineral Industry,” edited 
by Mr. Rothwell. For convenience of comparison the «uantities 
have, here and throughout this memorandum, been reduced to a 
common measure of tons of 2240 Ib. 


TABLE I.- -A verage Annual Production y ig Tron tn the Princé 
pol Countries during the last 27 years (in million tous.) 





| United 
States. 


United | 
Kingdom. 


Period. Germany. | 


1876-80... 3 66 2. | 2-20 


1881-85... +26 1-86 


1886-0). . 1-66 
18M1-95 .. 
1896- 100, 
1901 

1902 15-88 


In the next Table (II.) these figures are re-stated as percentages 
of the world’s total-production.of the same periods, 


1878 


Encinesr 


See Tasty VIII. 9 


TABLE I11,— Showing the Growth of the Production of Pig Trou in 
the Principal Countries. 
: United ,, United 
Jory 1c) a 
Period. Kingdom. Germany| States, 


1876-SO . . 


France. Belgium. World. 


100 100 & 100° 100 


1881-85 . 156-1 193-6 128-3 


1886-90 193- 275-0 


233-2 B67 -2 


1801-9 


1896-1000) 133-5 BAL 4) 482-7 


101 Lived SOL-7 


1902 130-3 3R6- 721-8 164-8 220-4 


In Table LV. the average amount of Pig. iron retained annually 
for home consumption is further shown. - This figure is obtained 
TasLe IV, Showing the A ceraye Annual Consumption of Py Trou 

in United Kingdom, Germany, and United States tu each of the 

undermentioned Periods (in million tons), 
(Compiled from Official Returns of United Kingdom, Germany, 
and United States. 


United States. 


Germany. 


Period. United Kingdom. | * 


1876-80 ., 5-43 
IS81-85 .. 

1886-4). 

Lsii-t 


18145-1000 


1901 


the difference 


by adding or subtracting, as the- case-may require, 
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tween the exports and imports of pig and puddled iron, to the 
eS pre ivollenas given in Table I. Itis practicable to give these 
figures for the United Kingdom, Germany, and United States 


oy. Table V. the consumption of pig iron in each of the above 
-ountries is given per head of the population. This will allow for 
the different rates of growth of the population. In Table VI. the 


gro 


js further given, assuming in each case the value 100 for the con- 
sumption per head of the population in the first period. 


Tap.e V. Showing the Acevage Ann val Consumption of Pig Trou 
oa wich of th undermentioned Periods and Countries pe Head 
i 7 * 
of th Population (4a tous), 


Period. | United Kingdom.| Germany. United States. 
a Gan Sas hae os ee” 
[ss1-85 “180 -073 -082 
[Ssb-0) “ISL | “O88 +105 
1801-105 +163 -QU8 +122 
1806-1900) 105 ‘1 } 144 
1901 ATS +136 | 176 
yu2 “185 +142 } +182 


Tas.e VI. Showing the Clrowth of the per Capita Consumption 
of Pig Tron in each-of the undermentioned Periods and Countries, 





Period. | United Kingdom.| Germany. United States. 
1876-80 5 | 100 100 ope ~ 100 
1Ss1-85 7-4 143-1 182-2 
1886-90 112-4 172-6 23354 
1801-95 101-2 192-2 271-1 
1806-1900 121-1 276-5 | 320-0 
1001 , 108-7 266-7 391-2 
1902 : 114-9 28-4 | 404-5 


In the above tables no allowance has been made for stocks at 


works and elsewhere. The absolute values of the figures given | 


would be affected only if there were considerable fluctuations in the 
values of such stocks. 


The above tables bring out the following facts. At the end of | 


the seventies the production of pig iron in the United Kingdom 
was equal to nearly 6 million tons, representing 45 per cent. of the 
world’s total production, and equal to the total production of the 
next five iron-producing countries, At the end of the eighties the 


wth of pig iron consumption, which generally is regarded as an | 
index of the condition of the iron and steel industry in any country, 


| lead tothe United States—who continued to increase this lead 
| during the last decade—and is now being further rapidly over- 
| hauled by Germany. The total production of the United States is 
| now only just less than the combined production of the United 
| Kingdom and Germany. 

If we turn to consumption of pig iron the new century finds the 
United Kingdom third among the iron consuming countries. 
Measured by any test that can be applied, either by comparing the 
production of other countries, or by consumption, or by consump- 
| tion relative to increased population, the same result is brought 

out. That is, that the British iron industry has remained abso- 
lutely stationary during the last thirty years as a producer ; and 
compared with the world’s demand, has given up her supreme 
position, and receded to avery backward place. A closer analysis of 
these figures will be undertaken later. 

11.—Production of steel.—In the tables which follow (VI.—X.) 
similar figures are given for the steel industries in the principal 
steel-producing countries of the world. These are based largely 
on the figures given in the annual issues of ‘‘ Mineral Industry,” 
edited by Mr. Rothwell. The returns made by the British Iron 
Trade Association have also been consulted. : 


TasLe VII. Average Annual Production of Steel in the Principal 
Conntrics during the last 27 Years (in million tons). 








Period. Kiondond. — Germany. France, | Belgium. Pa 
1876-80 . Fs 1-02 -—. nse: : age ae y warn ~ 8.06 
1881-85 . . 1-97 1-05 1-07 48 rs 5-88 
1886-90 . . 3°27 3-29 1-79 “51 +22 19-03 
1891-95 . 3-08 4-07 2-78 70s -B2 13-07 
1896-1900 4-66 8-45 | 5-52 1-26 63 | 23-25 
101 4-90 13-47 6-20 1-41 52 30-58 
w2 Ct 5-02 14-94 7-65 1-61 76 35-89 





TABLE VILL.—Production of Steel in Principal Countries expressed 


as Percentages of the World’s Total Production. 








period, | United, | Vattell Germany. | France. Belgium 
1876-80 ig 33-83 | 26-47 |S 16-67 } 048 3.92 ae 
1881-85 .. | 83-51 | 28-06 18-20 8-16 2-89 
1886-00 .. 32-60 | 32-80 | 17-85 — 5-08 2-19 
1891-95 .. .. 23-57 35-73 21-27 5-36 2-45 
1896-1000 ..| 20-04 36-34 23-74 5-42 2-71 
Lt 16-44 44-12 20-60 4-62 1-70 
12 13-99 41-63 21-32 | 4-49 2-12 


TABLE XI.—Showing (Quantities and Values of Iron Ove Lmported and Raised, and Proportion of Imports to Total Supply. 
(Compiled from Mineral Statistics issued by Home-office; and from “Statistical Abstract.”) 


Quantities (in thousand tons). 


Period, aameenet 


Percentage of 
imported ore to 


Percentage of 


Values (in thousand £). 
imported ore to 








Imported. Raised. Total supply. total supply. Imported. Raised. Total. total supply. 

1876-80 1341 16,333 17,674 | eee ee 7; ad Me | T8IT 18-67 
IS81-85 3004 16,883 19,887 15-1i 2447 NOT T554 32-30 
1886-00 3742 14,025 17,767 21-00 2707 3605 6312 42-89 
TRO} 15 Su7s 12,055 16,033 24-8] 27384 3042 5826 47-79 
Dav. 1200 6046 14,031 20 O77 30-11 4553 8570 * $232 56-52 
101 40 12,275 17,824 31-13 4551 3222 7773 58-55 
1902 6440 13,426 19,866 32-41 4979 = 

1903 §313 _ {838 = 


Table XIN, Showing Production of Pig Tron in Principal Districts of the United Kingdom during the last Seventeen Yeurs, 


(Compiled from ‘‘ Mineral Statistics,” issued annually by Home-office.) 





Quantities (in thousand tons). 


District. 
1886-90. | 1891-95. 1896-1900. 


Scotland or ee 7 902 826 1126 





Durham and Northumberland 730 709 1037 
Cleveland ; ; : 1862 1838 2128 
Cumberland and Lancashire : : 1586 1284 1572 


Wales, Monmouth, Wiltshire, Worcester- 
shire, and Shropshire .. .. .. .. 1016 SH 931 


Lincoln, Northampton, Derby, Notts, and 


Leicester soz 910 1177 
Stafford 7 ‘ 542 506 580 
Yorkshire, W. and 8. Ridings .. va 197 213 292 

a 





Percentage of total preduction. 








1901. 102. 1886-90. 1891-95, | 1896-1900. 1901. 1902. 
113 1295 12 -_ ae A Sar >a 14 $35 ioc 
058 948 Ww li 12 12 ll 
1855 1914 24 25 24 24 23 
1386 1470 20 1s is 1s 17 
750 sou 13 ll 10 ” 10 
LOLI 1178 ll 13 13 13 14 
529 593 7 7 7 7 7 
247 259 3 3 3 3 3 
: 7349 8516 “| 100 a ~ 100 ‘ 100° é ~~ 100 u 100 


TABLE XIV.—Showiag the Average Number of Furnaces Built and in Blast in Principal Districts in undermentioned Periods. 


(Compiled from “ Mineral Statistics.”) 


1886-90, 
District. mositnanenlibediniaciott 
Built. In bl 








Cumberland and Lancashire oe eles 101 58 96 
Durham and Cleveland.. .. .. .. .. 149 96 133 
Yorkshire, West Riding era Sibrs wt) aa 37 16 38 
Lincolnshire and Leicester Lecsetas 24 17 25 
manda 600 >, " <i ; 241 104 198 
Glamorgan and Monmouth .. .. .. 103 Bh 80 
Other districts in England and Wales 21 ” 7 
Scotland i 136 s1 118 
‘siz | 46 | 705 


exclusive 


world’s production had increased by 59 per cent., while that of 
Great Britain increased by 17 per cent.; Germany and the United 
States having respectively increased this production by 93 per cent. 
and 175 per cent. The United Kingdom's share of the world’s 
production had fallen to rather more than one-third, while that of 
Germany had risen to about one-sixth, and that of the United 
States to about one-fourth, Early in the nineties Britain gave up the 


1891-95, 


Built. In blas 





1806-1900, 1901, 1902. 














“Built. | In blast.| Built, | In blast.| Built.” | In blast. 
42 Pi eee rea 81 42 —- 45 
86 125 05 121 79 119 82 
18 31 1s 4 | a 16 
1s 5 1s 23 | 14 21 14° 
v1 176 i) 163 82 141 84 
4 70 2 us 1 > 1 
6 10 , 8 3 l4 Ss 
oe 107 82 101 83 Wo s+ 
3i1- | ~ 631 sso | sey |-sar | so. |, 3m 





of Leicester, 


The results in the case of steel are, if possible, even more strik- 
ing than in the case of pig iron. _While in the period 1876-80 the 
average annual: production of steel in the United Kingdom repre- 
sented one-third of the world’s total requirements, it now 
represents less than one-seventh. The United States and 
Germany are thé only two cotntries'‘whose production has increased 
he former has increased 


more rapidly than the world’sdemand, ‘I 








her proportion from about one-quarter to two-fifths; the latter 
from one-sixth to more than one-fifth. The result is brought out 
more clearly and with less ambiguity in Table X., which shows 
that while the consumption of steel in the United Kingdom per 
head of the population has increased by 294 per cent., the corre- 
sponding increases for the United States and Germany are 981 and 
1026 per cent. respectively. The relative slothfulness of the stee 
industry in this country is thus again demonstrated. 


TABLE IX, Consumption of Steel cu Principal Countries per Head 
of the Population,* in undermentioned Periods (in Tons). 








Period. | United Kingdom.| United States. Germany. 
1876-80... .. ..| 0287 aa “rae ae a 
1881-85 .. .. «| 0556 028 W225 
1886-90 .... a4 -0847 +0524 0358 
ee 0764 0672 0521 
1896-1900 .. .| 1154 1105 0065 
1901 1154 -1657 1052 


1902 SS i ie “Ss 1131 1806 1261 





* In the case of quinquennial periods, the population has been taken 
as that of the middle year of the period. 


TaBLe X.—Growth of per Capita Consumption of Steel in Principal 
Countries and undermentioned Periods. 











Period. United Kingdom.| United States. Germany. 
676-00... .. .. 100 100 “> 
1881-85 .. .. .. 193-7 175-4 200-0 
1886-90 206-1 313-8 319-6 
eer 266-2 402-4 455-2 
1806-1900 tie tide 402-0 661-6 861-6 
1901 ee Skat 402-0 992-2 30-4 
12 os Kine cee 304-1 1081-3 1126-5 


11T,—Iron Ore.—It is important to note'the extent of the grow- 
ing employment of imported iron ores for the production of pig 
iron, The most satisfactory mode of carrying out this comparison 
would be by giving the proportion of pig iron made from foreign 
ores to the total production. The difficulty of comparing ores of 
varying qualities is thereby eliminated. Unfortunately, the official 
returns do not make this distinction earlier than about 1886. They 
show, however, that during 1887-90, 374 per cent. of the pig iron 
made was from foreign ores. By 1901 this proportion had risen to 
48 per cent. By using the figures for the actual importations of 
iron ore instead of the pig iron made from it, it is possible to carry 
the comparison much further back, as illustrated by the following 
table :— ia . 

Nearly the whole of the imported ore is obtained from Spain. 
During the last five years the quantities obtained from this source 
were as follows :— 


Quantity (in Percentage of total 


Yom. thousand tons). imports of ore. 
sn TIO ae ee ee ere gee 
MMe ee ao 3 da oe ER a ae a 
1901 .. ey et eee le SEE . 86 
SONG 4 oes ow cavide . oo, SRO oh eens ance 
1899 a ft kee GIBB. 20 ce ces ce cc ce 


A small but rapidly increasing quantity of iron ore is being 
obtained from Newfoundland. From 1899 to 1902 this quantity 
has risen from under 3000 tons to more than 90,000 tons. 

Some information as to the ultimate distribution of iron ores can 
be gleaned from the following Table XII.:— 


TABLE XII.— Showing the Principal Ports of Import of Ove during 
the last Five Years (in thousand tons). 
(From Annual Statement of Trade of the United Kingdom.) 


1899, | 1900. 1901. | 1902. 














Port of import. 1898. 

CPEs Tons. | Tons. | Tons. | Tons. | Tons. 
Middlesbrough ; --| 1108 | 1334. | 1251 986 1177 
Glasgow .. de we 655 730 Gs 818 919 
Gu@ei-.. . tae 478 831 780 tis $18 
Neweastle, N. and §8.| 677 677 64 | 508 50 

Shields | 
Maryport 14 6. « «- 357 523 482 474 478 
Ardrossan.. .. .. .«. 487 402 372 |) = 338 441 
ea 203 450 304 | (250 366 
WEE Se. a ke ee 247 619 435 265 339 
Stockton oa , ‘ 252 206 258 234 238 
Swansea .. . eh ee 185 251 255 140 171 
Workington .. .. .. 118 219 145 151 159 





Roughly, it may be said, about one-third of the foreign ores are 
worked up in the Durham and Cleveland districts, another third 
in the Glasgow and West of Scotland district, about one-sixth in 
South Wales, and the remaining one-sixth- in Lancashire and 
other districts. 

In the following Tables XIII. and XIV. the production of pig 
iron in the United Kingdom is analysed into the principal districts, 
and a compilation has also been made showing for each of- those 
districts the average number of blast furnaces built and in blast. 

This table shows that, on the whole, the relative importance of 
the different iron-producing districts has remained unaltered in 
the last quarter of a century. 

The West of Scotland and the Midlands.districts have progressed 
somewhat, while Lancashire and South Wales have diminished in 
relative importance. The South Wales production of pig iron is 
the only one which has apparently diminished. 

It must be noted that the furnaces out of blast include those 
which are undergoing repairs as. well as those for which there is 
no work, The average number undergoing repairs should not 
exceed 8 per cent. at the present-time. Thus the great majority 
of furnaces out of blast are in that condition because of lack of 
orders to keep them running. Their standing idle must represent 
an appreciable charge on each ton of pig iron made, in addition to 
a considerable amount of unemployment. 








AccorbiNné to the Australian Mining Standard, there 
is a growing demand for mica, more especially in industries con- 
nected with electricity, Some fairly large deposits of mica exist in 
Central Australia, about 45 miles east of the gold mines of 
Arltunge. Mining opérations were commenced there a few years 
ago, but were Subsequently abandoned. The price of mica has, 
however, nearly doubled since then; and a geological expert, 
appointed by the Australian Government, is of opinion that the 
mica industry in the district mentioned has a bright future 
before it 4 
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ARMOURED CRUISER 


ARGYLE. 


As briefly announced in our last issue, there was launched 
from the yard of Scott and Co., Greenock, on the 3rd inst., 
the first-class armoured cruiser Argyle, one of six armoured 
cruisers of the ‘‘ County’ class. . No vessel for the British 
Navy has been constructed by Scott and Co. since 1889, when 
they built the composite gunboats Sparrow and Thrush, but 
the connection between the firm and the Admiralty is av old 
one, dating back, indeed, to the days of England’s ‘* Wouden 
Walls."’ In this connection it is interesting to state that in 
the year 1803 they constructed a sloop of war called the 
Prince of Wales, and in the year 1903—one hundred years 
after—the firm constructed and fitted engines in the battle- 
ship bearing the sane name, built at Chatham. 

The keel of the Argyle was laid in September,.1902, the 
first rivet being put in by Admiral May, the Controller of the 
Navy, during a visit to the yard. The contract for the Argyle 
necessitated suitable fitting-out berthage and crane accom- 
modation, which was not available in the usual fitting-out 
harbour at Greenock. Negotiations -were ‘immediately 
entered upon with contractors for supplying these require- 
ments within the firm’s own establishment, with the result 
that in the interval a large fitting-out- basin has-been made, 
und a powerful electric derrick crane arranged for, which is 
now in course of erection on its western side. 

The principal dimensions of the new vessel being the same 
is in the cases of her predecessors of the same. class, these 
need only be briefly recapitulated, although in general con- 
struction the new vessel has, or will have, features peculiar 
to herself which demand a little fuller notice. The principal 
dimensions are :—Length, between perpendiculars, 450ft. ; 
breadth, 68ft. 6in.; depth, moulded, 38ft. 6in.; mean 
draught, 24ft..9in.; displacement, 10,700 tons; indicated 
horse-power, 22,000; speed, 22} knots. Owing to the fact 
that the launch was delayed for some months pending the 
completion of the new dock and crame, the hull of the 
Argyle is in an unusually: forward state of construction, and 
the launching weight was in consequence greater than in 
the case of any of the other cruisers of the class when put 
into the water. More than the usual amount of machinery 
had also been put on board prior to Jaunching. 

The vessel has an armoured side between the main and 
lower decks about 13ft. wide, and extending for 250ft. fore 
and aft, of 6in. specially hardened steel. -This protects the 
vital parts of the ship, and encloses the engines and_ boilers, 
magazines and shell-rooms, workshops ‘aud stores: Forward 
of the 6in. belt a 44in. belt extends to near the bow, where it 
is tapered to 2in., and runs into the ram, thus stiffening this 
important part of the structure. The armour is bedded on 
teak planking, behind which are two thicknesses of ordinary 
steel plating. A citadel armoured bulkhead, 4in. thick, 
runs across the vessel at the after end of the 6in. belt, thus 
enclosing all the important parts. Abait this the protective 
deck of 2in. thick protects the after part of the ship, in- 
cluding the steering gear, &c. The main deck over the 
armour is built of two thicknesses of steel plate, as is also 
the lower deck, which is of the turtle-back form. The hull 


FLRST-CLASS 


suv-divided into 20) water-tight compartments, 
fitted, of course, with water-tight doors and scuttles. The 
double bottom extends all through the engine and _ boiler 
space and under the magazines forward and aft, part of it 
being fitted for carrying reserve feed-water for the boilers. 
The coal bunkers extend all along the engine and boiler 
spaces, and thus afford additional protection behind the 
armour, and have a capacity of over 1800 tons. 

Beginning with the Argyle, the Admiralty have quite 
recently decided to strengthen the fighting power of the for- 
ward battery in vessels of her class, and render them still 
more formidable war vessels. Instead of the 6in. guns in the 
forward casemates, there will be 7°5in. quick-firing guns in 
barbettes on each side. This will necessitate very consider- 
able alteration in the forward part of the ship, imparting 
quite a different appearance. The top sides will have to be 
cut back and the casemates removed to give the necessary 
clearance for the larger guns. Magazines and shell-rooms, 
&c., below will also require to be modified to suit the new 
armament. Thearmament will now consist of four 7 *5in. quick- 
firing guns in‘barbettes, six 6in. quick-firing guns in casemates, 
two 12-pounder quick-firing guns, twenty-three 3-pounder 
quick-firing guns, two Maxim guns, and two 18in. submerged 
torpedo tubes. The barbettes and casemates are of specially 
hardened steel 6in. thick. The 7°5in. guns are in direct 
communication with their own magazines and shell-rooms, 
there being a central armoured hoist from each barbette 
worked by hydraulic power, thus enabling the men working 
the guns and those supplying the ammunition and shell to be 
always under protection. There is. also an ammunition 
passage running along each side of the engine and _ boiler 
space under the lower protective deck, connecting the fore 
and after ends of the vessel, so that should either the forward 


over 


or after guns be put out of action, the ammunition can be | 


transported to cither end as required. 
The propelling machinery of the Argyle, which is being 


expansion engines, arranged in separate water-tight compart- 
ments. 
high-pressure;: 414in. ;_ intermediate-pressure, 654in.; and 
two low-pressure, each 73$in., all having a stroke of 3ft. 6in. 
The engines will develop 21,000 indicated horse-power. 
high-pressure and intermediate-pressure. cylinders are fitted 
with solid forged-steel liners, the intermediate-pressure 
cylinders being steam-jacketed.~ The shafting is hollow, the 
crank shaft being 18in. exterior and Yin. interior diameter. 
There are four large condensers which serve for the main and 
auxiliary engines. The total cooling surface is 26,300 square 
feet, and the condensers are arranged so that any one may be 
overhauled while the others are at work. 

There are four separate boiler-rooms. In the aft boiler- 
room six single-ended cylindrical boilers are fitted. In the 
other three boiler-rooms sixteen water-tube boilers of the 
Babcock and Wilcox type are fitted, and all the boilers ate 
arranged to work under a modified system of forced draught 
and yield a pressure of 220]b. Fourteen fans are fitted in 
the boiler-rooms, driven by enclosed steam engines,’ dnd ‘six 
electrically-driven fans in the engine-rooms’ fér- ventilating 
purposes, prey 


The | 





BRITISH AND AMERICAN SHIPBUILDING. 


IN the course of the inquiry on the eight-hours’ bill in America, 
Mr. Wallace Downey, president of the Townsend-Downey Ship 
building Company, paid the following tribute to British ship 
building. 

The statement was drawn out by a declaration by Representative 
Hughes that the eight-hour day was in force in British shipyards, 
and that since it went into effect the cost per ton of producing 
vessels had been reduced about 8 dols. Mr. Downey said with 
much emphasis that all talk of an eight-hour day in British ship- 
yards was misleading, for the reason that 80 per cent. of the labour 
performed on ships was done on a piecework basis. The workmen 
in the British yards acquired great speed and expertness because 
of the piecework system, and the result was that a vessel of a 
certain size could be built in a British yard in from four to five 
months, while in this country it would be contracted for on the 
basis of twelve months, and would probably be finished in fifteen 
months. By building large numbers of vessels under such condi- 
tions the various types were standardised, which also contributed 
to efficiency, speed, and low cost. In reply to a question by 
Mr. Du Brul as to whether there was anything to prevent an 
American shipyard from adopting the piecework system in use in 
Great Britain, Mr. Downey said he had made a personal experiment, 
but had failed. Continuing, he said : 

‘* I have spent sixteen hours a day trying to persuade 1500 work- 
men to produce these results. I bought 90,000 dols. worth of tools 
in Scotland, and brought them over here and instatled them in 
New York City, and I brought over the materials, and said to my 
men: ‘Is it possible that we here cannot put through as man) 
pounds of steel per hour or per day as they do in Scotland!’ | 
tried to get them to doit. I begged them to do it, and tried to 
drive them to do it, and did everything a white man could do to 
get up to what they were doing in Scotland, and we never got 
within 60 per cent. of it.” 

**Do you mean to say,” asked Mr. O'Connell, of the Interna- 
tiona)] Association of Machinists, ‘‘that the skilled workman produces 


| over there 60 per cent. more than the skilled American workman 


Each set has four cylinders, the diameters being : | 


Sanne 


: : . : can produce ?” 
supplied by the builders, consists of two sets of triple- | p 


‘T mean to tell you,” replied Mr. Downey, “that right under 
my own eyes that experiment was tried. I did not take my fore- 
man, but I did it personally. I secured their records for three 
months in black and white while I was there, studying the question 
sometimes by day and sometimes by night, and then J took our 
own records after we had made them, and the absolute fact is that 
we could never come within 60 per cent. of what they did. Now, 
you can theorise and hope, but I spent 500,000 dols. to learn that, 


| and lost it trying to do wha’ they did in Scotland, and | con- 


tributed to your people 25,000 dols. a week for three months trying 
to establish a‘business where you might get 90 per cent. of it, and 
I could get 10 per cent. We may make many things, such as 
sewing machines, &e., and beat the foreigner on the same machine 
with the same material, but under existing conditions, and those 
that will prevail if this legislation goes through, the shipbuilding 
business of this country will go absolutely into the gutter, except 
in so far as the people are willing to pay exorbitant prices for 
Government vessels.”—The Iron Age. 








SLOTTING MACHINE.—An obvious error occurs in the description 
of a slotting machine made by James Spencer and o., of H«llin 


wood, in our last issue. The stroke of the machine is 4ft., not 


l4ft. as printed, 
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STANDARD GAUGE PETROL LOCOMOTIVE 


THE MAUDSLAY MOTOR COMPANY, LIMITED, PARKSIDE, COVENTRY, ENGINEERS 











A NEW PETROL LOCOMOTIVE. 

TuE locomotive shown in the accompanying illustration 
has been designed and built by the Maudslay Motor Company, 
Limited, of Parkside, Coventry, for the City of London Cor- 
poration, for the special purpose of hauling trucks between 
the meat market and the London, Brighton, and South Coast 
Railway sidings. Its full load consists of four trucks, weigh- 
ing, when loaded, about 50 tons, and the maximum gradient 
over Which it has to work is 1 in 36.° The line is of standard 
gauge. As the rails to be traversed run partly through the 
public streets, and partly through the market, the locomotive 
is geared to travel at a slow speed only,.and has two speeds 
in each direction, namely, 24 miles and 5 miles per hour. 
The motor is of the Maudslay Company's standard pattern. It 
has three cylinders, Yin. bore, by 9in. stroke, and develops 
80 brake horse-power, at 450 revolutions per minute. Half 
compression cams are fitted, and for greater convenience, 
an 8-horse-power single-cylinder engine is fitted for starting 
purposes. Westinghouse brakes are provided in addition to the 
ordinary hand brakes, also a sanding apparatus for use when 
the road is greasy. The water and petrol tanks are cf 
sufficient capacity for a whole day’s run, and the motor is 
cooled by a large tubular radiator fitted with a fan. The 
mechanism is all covered in from view, to conform with the 
Board of Trade regulations. The weight of the locomotive 
complete is about 12 tons. 

The official trial of this locomotive took place on Feb- 
ruary 29th, in the presence of Lieut.-Col. Yorke, R E., Board 
of Trade. The trucks shown, in the engraving were loaded 
with paving stones to bring them up to the contract weight- 
fifty tons. We understard that tke locomotive hauled them all 
over the system with ease, and that there was an ample 
margin of power to spare. The trial included stopping and 
re-starting on the steepest gradients, and the ease with which 
the locomotive was controlled and reversed gave complete 
satisfaction. 








THE INSTITUTION OF CIVIL ENGINEERS. 

Ar the ordinary meeting on Tuesday, March 8th, Sir William 
H. White, K.C.B., President, in the chair, the paper read was 
“The Erection of Iron Bridges,” by R. 8S. Scholefield, 
Assoc, M. Inst. C.E. The following is an abstract of the paper : 

The question of the temporary work for the erection of iron 
bridges is of as much importance as any other part of the design 
of the structure.» In large bridges the erection alone will probably 
cost as much as the ironwork, and the proposed method of erection 
should always be considered as part of the design of the bridge 
itself. In tropical countries, or in any place where rivers are 
liable to sudden floods, quickness of erection is often of paramount 
importance, as it may be also in the renewal of existing railway 
bridges. Almost every type of bridge can, if needful, be erected 
by means of temporary girders, protrusion, or some other means of 
building out, without fixed staging from the ground below ; but 
in each case it should be considered whether such staging would 
not be really more economical in the end. The cost of labour and 
of materials, and the possibility of securing trained labour of 
sufficient amount and quality, are important factors, especially in 
foreign countries and in the Colonies. Bridges and the methods 
of their erection may be classified as follows:—Ia. Girders, on 
staging. Ip. Girders, by floating out. Ic. Girders, by pushing 
over sideways. Ip. Girders, by lifting bodily. Ik. Girders, by 
protrusion of temporary stage. ITA. Continous girders, by rolling 
out. IIB, Continuous girders, by various means of erection. 
Ill, Cantilever, by building out. IV. Metal arches, by building 
out. V. Special methods. 

Method IA. is the earliest system of bridge erection. Its great 
advantage is in the facility with which the work of construction is 
afterwards done. Safety, convenience, and certainty are also 
important points to be considered. The disadvantages are the 
great cost, and sometimes the Canger arising from flood: or ice. 
The following bridges were referred to as examples :—Allgyo, 
Suen Bommel, Empress Bridge over the Sutlej, and some 
others, 

Method In, has many advantages, but some risk must be taken 
during the execution of the work. A large quantity of plant such 
as tugs, winches, barges, or pontoons, is required. Many bridges 
have been partly protruded and partly floated out, and advantage 
may be taken of the tides for the raising and lowering of the 
pontoons. When the plant can be used again for other a 
this system may perhaps be the cheapest method of erecting large 
girders, The following examples were mentioned :—Moerdyk 








Bridge in Holland, Syzrain Bridge, Hawkesbury Bridge, New 
South Wales, also the Hugli Bridge, the Niagara, Niemen and Tay 
bridges. 

Method Ic. is much used for the renewal of existing bridges 
where traffic has to be maintained. A staging is generally pre- 
pared on both sides of the bridge to be reconstructed ; on tle one 
side to receive and prepare the new structure before it is pushed 
over into its position, and on the other side for receiving the old 
structure after its removal from the bridge, and for taking it to 
pieces. The examples referred to were :—The Hernad and Lomna 
bridges, the Prater Bridge near Vienna, the Tornocz Bridge, and 
the Delaware Bridge at Trenton. 

Apparently the simplest, but in some cases really the most 
complicated, system of construction is methcd Ip. Great care has 
to be taken in the handling and lifting of large girders in one 
piece, as there is great danger of straining and so injuring the 
metal. The advantages are that the riveting will probably be 
much better done at the contractor’s yard than in the field, as in 
the case of building out, &e. Reference was made to a railway 
bridge near Mainz, the Crumlin, Meldon and St. Pinnock 
viaducts, the Saltash Bridge, and the temporary footbridge along- 
side London Bridge. 

Method Ik. is not often employed, and is used only where there 
is unusual danger from floods, &c. Generally, where the method 
of protrusion is adopted the girder is designed as continuous, and 
is protruded without any other scaffolding. To avoid ambiguity 
in stresses the girders so protruded may be cut after erection at 
the points of contra-flexure, and so formed into a cantilever struc- 


ture. This class could, perhaps, with advantage be included in 
Class V. The case of the Regoa Bridge is referred to. 


Method IIA. is probably the most advantageous method for the 
erection of the continuous girder, the chief advantages being that 


to:—The Fribourg Bridge, Switzerland, the Stadlau Bridge, 
Vienna, the Dao Viaduct, Portugal, and the Tardes Viaduct. 

Method IIB.: Sometimes continuous girders are erected on 
staging, in other cases they are floated out, and the principle of 
continuity is perhaps effectively given by induced initial stresses ; 
or a continuous girder may be built out from the abutments, the 
members being arranged to meet in the middle of the opening. 
In other cases the girders may be lifted bodily, and perhaps even 
lifted as the piers and supports are being built. In one case con- 
tinuous girders have been moved sideways, and great care had to 
be taken that the ironwork was not strained injuriously in the 
operation. The following bridges were mentioned :—The Znaim 
Viaduct, Moravia ; Bordeaux Bridge, the Britannia tubular bridge, 
the Irwell viaduct, on the Manchester Ship Canal; and the 
Approach Viaduct, Forth Bridge. 

Method III. has been adopted for the construction of some of 


| the largest bridges in the world. The chief advantages are that 


scaffolding or staging is dispensed with. The greatest care 
must be taken with the setting out of the work, so that when 
the work from both sides meets in the centre of the opening 
there shall be no error at the junction. The temporary ties 
necessary to hold up the work during the progress are relatively 
of very small cost. The cases referred to were the Kentucky and 
Forth bridges. 

Method IV. is similar to the building out of a cantilever. 
Special means are discussed for effecting the accurate junction in 
the centre of the span. The following instances were given :—El 
Cinca Bridge, Spain ; the St. Louis Bridge over the Mississippi, the 
Douro Bridge, Spain ; and the Rio Grande Bridge. 

Under the last heading (V.) reference is made to some processes 
which cannot be ma under either of the preceding classes. 
They include the construction of. metal arches by the protrusion 
of a temporary stage, and of suspension bridges from suspended 
platforms. p 








OUR EXTORT TRADE. 





ENGINEERS will be glad to see that the export trade in the pro- 
ducts of British workshops is holding its own compared with a 
year ago, and, indeed, making a little headway. ‘Ihe combined 
steam engine and machinery shipments for February have im- 
proved from £1,335,047 in 1903 to £1,504,471 in 1904, which is 
an increase of £169,424, or 12-60 per cent. There has also been 
an advance in the value of these exports for-the two months’ 
period—January aud February—from £2,855,955 to £2,946,241, 
which is a growth of £90,286, or 3-16 per cent. These improve- 
ments must be regarded as satisfactory, for although it is true that 
there was one more working day last month than in the correspond- 
ing month of 1903, this does not account altogether for the advance 
in trade. This total three millions’ worth of trade was almost 
entirely in machinery proper, less than three-quarters of a 
millions’ worth being transacted in steam engines. It appears to 
us to be striking testimony to the manner in which the resources of 
British electrical engineering establishments are almost entirely 
monopolised by the large and growing requirements of a con- 
stantly expanding home trade; to find-that the value of electrical 
machinery of all kinds sent alrcad for the single month was only 
£30,066, and for the two months £63,792 ; for ‘all the electricai 
machinery-making firms have been very busy since the year opened, 
and figures such as these must represent only a very small propor- 
tion of their total output. 

Some heavy contracts for electrical plant have of late been given 
out, and a number of others are contemplated, so thatthe outlook 
in this department for the summer and autumn is a cheerful one, 
and so long as there is plenty of home work to be done, engineers 
would prefer to concentrate their attention upon that rather than 
upon foreign work, which generally entails inuch more trouble and 
is frequently less profitable. ‘Turning first to the chief depart- 
ment, namely, ‘‘ other descriptions” of machinery—/.¢., miscel- 
laneous—an improvement for the single month has to be noted 
of £85,072 upon last year, this year’s value having reached 
£469,380; whilst as regards the two months, headway has been 
made from £820,959 to £930,757, or the gratifying augmentation 
of £109,798, which is equal to 13 percent. A little more thana 
fourth of the total trade in this department has been transacted 
with countries in Europe, and they have considerably increased 
their orders compared with a year ago, the single month’s trade 
being £33,000 better than then, and the two months’ trade being 
better by £19,000. Infact these new European totals of £148,305 
for February, and £277,278 for January and February together, 
cannot be regarded as other than cheering in comparison with 




















MAUDSLAY PETROL 


the use of staging is.entirely obviatea, and that the constructior , 
of the girders may be carried on.without danger and in a sheltered 
position, The girders have to be made stronger in order that they 
may be protruded, that is, they have to be strong enough to carry 
their own weight at all positions whilst the protrusion -is being 
accomplished. One source of danger is in the stress that must 
occur at the top of the piers during the progress, unless. very 
special arrangements are made, The following cases were referred | 


LOSOMOT:VE 


‘ast year, though they do not come up to the standard of a 
couple of years ago. 

We are glad also to see good advances in the machinery exports 
to South America, for the single month, from £28,010 in 1902 to 
£31,589 in 1903, and to £43,248 in 1904, and there have also been 
correspondingly good increases with regard to all three years with 
reference to the bi-monthly period. Thanks to mining and agricul- 
tural progress that country is indeed proving an increasingly 
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valuable market for British engineering productions and we look 
forward, when the Panama Canal becomes an acconplished fact, to 
a still farther extension of British trade. It has for the two 
months so far this year been even more valuable as a customer for 
miscellaneous machinery than our own colonial market of Australia. 
This last-named buyer has also purchased more freely, the 
machinery shipments to the Antipodes having risen since last year 
for the month of February from £34,321 to £40,515; and for the 
two months from £70,189 to £86,605. Our Indian trade has been 
much better than last year, having risen for February by £18,360 
to £78,313 ; and for the two months by £4579 to £149,974. Textile 
machinery shows large increases, both for the single month and for 
the two months, and in the light of current events in the Far 
East, it is interesting to note that trade with Japan, as compared 
with a year ago, has advanced for the short period from £4246 to 
£10,595 ; and for the longer period, from £10,105 to £37,398. The 
effect the war will have upon this trade remains to be seen. Ship- 
ments of British mining machinery to South Africa still go on 
advancing with great strides, as the following figures for the two 
months will show :—1902, £33,594 ; 1903, £42,145 ; 1904, £74,810 ; 
and the figures for the single month of February are equally pro- 
gressive for all three years. 








LAUNCHES AND TRIAL TRIPS. 


MANISTEE, steamer; built by, Swan, Hunter, and Wigham 
Richardson, Limited ; to the order of, Elders and Fyffes (Ship- 
ping), Limited, London and Manchester ; dimensions, 362ft., 46ft. 
by 32ft.; to carry, fruit; engines, triple-expansion, 27in., 46in., 
7oin. by 48in., pressure 1801b.; constructed by Wallsend Slipway 
and Engineering Company; launch, March 2nd. 

OLDHAMIA, steel screw steamer; built by, Furness, Withy and 
Co., Limited ; to the order of, Messrs. Sivewright, Bacon and Co.; 
dimensions, 364ft.; engines, triple-expansion, 24in., 39in., 66in. 
by 45in., pressure 1801b.; constructed by Richardsons, Westgarth 
and Co., Limited ; launch, March 3rd. 

Evrxrr, steel screw steamer ; built by, Irvine’s Shipbuilding and 
Dry Docks Company ; to the order of, Messrs. Thos. Appleby and 
Co.; dimensions, 311ft., 44ft. by 22ft. lin.; engines, triple- 
expansion, 23in., 37in., 6lin. by 39in., pressure 160 lb.; constructed 
by, Richardsons, Westgarth and Co., Limited; trial trip, 
March 3rd. 

MAJesTIC, steel screw steamer ; built by, Irvine’s Shipbuilding 
and Dry Docks Company, Limited; to the order of, Messrs. 
W. H. Cockerline and Co., Hull; dimensions, 336ft. by 47ft. by 
24ft. 10in. ; engines, triple-expansion, 24in., 38in., and 64in. by 
{2in., pressure 160 ib.; constructed by, Richardsons, Westgarth 
and Co., Limited ; launch, March 4th. 

NICHOLAS, steel screw steamer ; 
Taylor and Co., Stockton; to the 


built by, Messrs. Craig, 


order of. 





Senor Ramonde | 


Madariaga, Bilbao ; dimensions, 27Sft., 40ft. 8in. by 20ft. 6in.; to | 
carry, 3000 tons deadweight ; engine cylinders, 20in., 33in., 54in. | 
by 39in., pressure 1601b.; constructed by, North-Eastern Marine | 


Engineering Company ; a speed of 104 knots was maintained ; trial | blo u p 1 
| weight ; indeed in general form the design very closely resembles 


trip, March 5th. 
Brookwoop, steamship ; built by, Messrs. Ropner and Son ; to 


Middlesbrough ; dimensions, 336ft. long; to carry, 5200 tons dead- 
weight; engines, triple-expansion, 1100 horse-power, pressure 
1601b.; constructed by, Blair and Co., Limited, Stockton ; the 
trip was satisfactory : trial trip, March 5th. 

DRAGON, single serew hopper dredger ; built by, Wm. Simons 
and Co,, Limited, Renfrew; to the order of, the Trustees of 
Workington Harbour ; launch, March 8th. 

ROBINA, steamship; built by, Chantier Naval 
Hoboken, Antwerp ; M. Alcibiades Embericos, Braila ; dimensions, 


most useful purpose, and bid fair to hold their own with any other 
type. Among the many inventions that had come under the head 
of pneumatic power hammers, those which had succeeded in 
forcing themselves into anything like general adoption fell into 
two main groups—first, those in which the power was transmitted to 
the tup from a crank or excentric through cushions of air, 
acting above and below a piston working on a cylinder which was 
itself one of the moving parts. Secondly, those in which two 
pistons were employed in a stationary cylinder or in two adjacent 
stationary pee 24 one being attached to the connecting-rod and 
the other to the tup, the power being transmitted to the tup by 
the alternate formation of vacuum and pressure in the space 
between the pistons, caused by the reciprocation of the one 
which was directly connected to the driving mechanism, the regu- 
lation in this case being obtained by means of valves which con- 
trolled the air between the piston. For many trades a power 
hammer would find favour in proportion to its similarity, from the 
user’s point of view, toasteam hammer. This feeling had led 
some to retain the steam hammer types without any modification 
whatever, and to adopt it to modern methods by driving it by 
compressed air, There was, no doubt, a great deal to recom- 
mend this plan, and it had in many cases been adopted success- 
fully. This system involved, however, another transformation 
of power, and though the necessary loss from this cause might be 
less than the other gained, the initial cost of the upkeep of the 
additional plant involved, as weil as the increased complication, 
was a very serious drawback, which had prevented this method of 
driving from becoming popular. Mr. Massey then described an 
improved patent pneumati: power hammer brought out by his 
firm, and which has previously been noticed in these columns, 
which took an intermediate position, and was operated by alter- 
nate vacuum and pressure. On the one hand, it was worked 
entirely by compressed air, supplied alternately above and below 
the hammer piston in a stationary cylinder, and, on the other 
hand, it supplied its own air pressure at each stroke. One of the 
advantages claimed for this hammer was that it lent itself remark- 
ably well to modern methods of driving. The question of the 
power required to drive was a point of considerable importance, 
and must be considered in close relation to the work given out by 
the hammer, and in this connection two points received special 
attention. In this type of hammer the pressures both for lifting 
and throwing down were very much higher than would be possible 
in a hammer lifted by vacuum. This did away with the need for 
inconveniently large cylinders, which were found necessary when 
the lifting pressure was limited to that of a partial vacuum. The 
pressures began high and continued, gradually diminishing 
through the whole down-stroke and as much as was required on 
the up-stroke. The lifting and depressing forces followed one 
another immediately, the one beginning as the other ceased, thus 
useful energy was being put into the tup the whole time, which 
could not be said of either the air-spring type or the vacuum type, 
as in both these cases an appreciable interval between effective 
lifting force and effective depressing force was inevitable. There 
was practically no back pressure on the down-stroke, and only as 
much as was necessary to stop the upward movement of the up- 
stroke. In the actual design the endeavour has been to keep the 
blow about equal to that of a good steam hammer of equal falling 


| that of a steam hammer, but there were important differences in 


| amount of back pressure was inevitable. 


Anversois, | 


360ft.. 44ft.. by 23ft. 6in.; to carry, 4700 tons; engines, triple- | 


expansion, 23ft., 38ft., 64ft. by 42ft., pressure 1801b.; constructed 
by, North-Eastern Marine Engineering Company. Trial trip, 
recently. 

ATLANTIC, steel screw steamer; built by, William Gray and Co.. 
Limited, West Hartlepvol ; to the order of, W. H. Cockerline and 
Co., Hull; dimensions, 336ft., 47ft. by 24ft. 10in.; engines, triple- 
expansion, 24in., 38in., 64in. by 42in., pressure 160 lb.; con- 
structed by, Central Marine Engine Works of builders; average 
speed was 105 knots ; trial trip, March 9th. 

CARMELINA, steel screw steamer ; built by, Wood, Skinner and 
Co., Limited, Bili.Quay-on-Tyne; to the order of, Mr. Ludwig 
Castberg, Christiania ; to carry, 2300 tons ; engines, 19in., 3lin., 
and 5lin. by 3in., pressure 180 lb.; constructed by, North- 
Eastern. Marine Engineering Company ; spar deck 
steamer ; mean speed, 12 knots ; trial trip, March 9th. 

GIMLE, steel screw steamer; built by, Laxwaags Engineering 
and Shipbuilding Company, Bergen; to the order of, Mr. Y. 
Torkildsen, Bergen; dimensions, 239ft., 36ft. by 16ft. 9in.; to 
carry. 1700 tons cargo: 
4Sin. by 33in., pressure 175 lb.; a speed of 11 knots was attained ; 
trial trip, March 14th. 

CELIA, steamer; built by, Joseph L. Thompson and Sons 
Limited; to the order of, Grace Brothers and Co., Limited, 
London and New York; dimensions, 414ft., 50ft. by 31ft. din. ; 
engines, triple-expansion, 26in., 44in., 72in. by 5lin., pressure 
1801b.; constructed by, John Dickinson and Sons, Limited ; 
average speed on the measured mile was 125 knots ; trial trip, 
March 14th. 

BURNHOLME, steamer ; built by, Joseph L, Thompson and Sons, 
Limited ; to the order of, Rowland and Manwood’s Steamship 
Company, Limited, Whitby; dimensions, 345ft., 47ft. 2in. by 
27ft. 8in. ; engines, triple-expansion, 24in., 40in., 66in. by 45in. ; 
pressure 180]b.; constructed by, John Dickinson and Sons, 
Limited ; launch, March 15th. 








POWER HAMMERS AND RECENT DEVELOP- 
MENTS. 


SoME recent developments in power hammers were dealt with in 
a paper read before the Manchester Association of Engineers, at 
their meeting on Saturday, by Mr. H. F. Massey, B.Sc., M.I.M.E. 
His main object, Mr. Massey said, was to give a clear and accurate 
account of the principles followed and the results obtained with 
certain recently-developed types of power hammers, which had 
been worked out under his own immediate superintendence at 
their Openshaw works. Ofcourse, much had been done, and could 
still be done, to improve the efficiency of the steam hammer on 
the same lines as those adopted in the case of the steam engine, 
but there was need for further development in the cost of running 
and adaptation to modern methods of driving. What had been 
sought was not so much an improved hammer, but a hammer 
which, while at least equal to the steam hammer in power, control, 
and general adaptability, should also be cheaper and more con- 
venient to drive under modern conditions, Nothing had been 
introduced or even suggested that could cover anything approach- 
ing the same wide range, but much had been done in finding satis- 
factory substitutes in different sections of the ground covered by 
the steam hammer. Efforts at improvement, though numerous, 
had been chiefly in two directions—spring hammers, in which 
motion was transmitted to the tup from a crank or excentric 
through one or more steel springs or cushions, and pneumatic 
hammers, in which the motion was transmitted to the tup from a 
crank or excentric through the compression and rarefaction of air 
enclosed in the cylinder. Spring hammers were necessarily very 
limited in their application, but within these limite they served a 


| that a ‘‘ coupling-rod ” is shown. 
| necting-rod, such as has been 


the order of, the Constantine and Pickering Steamship Company, | favour of the pneumatic haz:mer. 


| departments. 
| 191,433 tons, which is at the rate of 1,148,198 tons a year. 


In the first place, in a steam 
hammer which was controlled by self-acting valve gear, the steam 
was reversed before the blow was struck, which seriously detracted 
from the force of the blow. Ina steam hammer, too, a certain 
In the pneumatic 
hammer, however, the air was withdrawn from one side as it was 
applied to the other side of the piston, a small amount of vacuum 
being obtained, which increased the force of the blow. 





ERRATCM.—In the Supplement illustrating Great Western Rail- 

way locomotive details in our issue dated the 11th inst., it is stated 

The rod in question is 4 con- 
fitted to the 2-6-2 tank engine 
recently turned out from the Swindon works, 

THE OFFICIAL RECORDS OF OUR IMPORTS AND Exports oF TRON 
and steel for the first two months of 1904 show a decrease in both 
The total imports for the two months have been 
The 
imports for the first two months of 1903 were 203,149 tons, which 
is at the rate of 1,218,912 tons a year. Hence the difference 
between the two periods has been 11,716 tons, or at the rate of over 
70,000 tons annually. The exports amounted to 484,306 tons, 


| compared with 536,852 tons in 1903, and 397,300 tons in 1902. 
type of | 


AN Exectric RAILWAY FOR CANADA.—The tender of Bruce 


| Peebies and Co., Limited, Edinburgh, has been accepted for an 


| electric railway in Canada. 


This is, we believe, the first electric 


| railway with plant entirely of British manufacture to run in 


engines, triple-expansion, 1Sin., 29in., | 


Canada. The railway runs through an agricultural district, the 
first portion of which—30 miles—extends from London, Ontario, 
through the city of St. Thomas to Port Stanley on Lake Erie. As 
soon as this line is energised the remaining portion from London 
to Hamilton will be electrified on the same system, making a 
total distance of 160 miles. The Ganz system has been adopted, 
as the makers hold that the guaranteed figures in comparing con- 
tinuous current, single-phase and three-phase estimates show 
a saving of 30 per cent. both in first cost and in running costs in 
the Ganz three-phase system. The power will be transmitted at 
10,000 volts, 25 periods, and will be transformed down to 1000 
volts for the motor cars, of which there are ten, each motor car 
being designed to go at a speed of 30 miles an hour on the level and 
15 miles an hour up grades of 1 in 25. ach car holds fifty pas- 
sengers, and is capable of hauling either a freight or passenger 
trailer in addition. The line is built partly across private right of 
way and partly across public roads, as is the case with urban rail- 
ways in Canada and the Uuited States, and the results in practice 
will be awaited with considerable interest, as the line is under con- 
tract to be completed six months from date. The whole of the 
electrical portion of the plant will be of British manufacture built 
at Bruce, Peebles and Co,’s works at Edinburgh. The amount of 
the contract is £42,500. 

INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ ASSOCIA- 
TION.—A meeting of the above Association took place in the 
Graduates’ Room on Monday evening, March 14th, Mr. Mark 
Robinson, Member of Council, being in the chair. The following 
paper was read and discussed: ‘‘ TwoCycle Marine Petrol Motors,” 
by Mr. Holbrook Gaskell, jun., graduate, of Liverpool. The 
author, in the commencement of his paper, described the principles 
of the two-cycle motor as distinguished from the Otto cycle, and 
pointed out the advantages and disadvantage arising from an 
impulse every revolution. Dealing with the subject ofignition two 
forms were described : (1) The high-tension jump spark ; (2) the 
low-tension break spark ; owing to its simplicity and reliability this 
second form of ignition is largely adapted for two-cycle motors. 
Underthe head of lubrication, the manner of lubricating the cylinder, 
adopted in the Lozier engine, was described by the author. This 
system results in a small quantity of oil being sprayed on to the 
piston rings immediately preceding the explosion of the charge. 
Passing on to reversing, the Daimler method was described, and a 
description of a reversible propeller given. The weight and horse- 
power of a number of motors were also given. In concluding his 
paper, the author stated that two cycle motors were almost 
entirely used for launches in the United States, and that English 
makers were behind the Americans in their design and construc- 
tion. An interesting discussion took place, in which points of 
interest were raised by the chairman, Messrs, M. G. Duncan, J. 8. 
Warner, Mitchell, R.N., and others. A hearty vote of thanks was 





awarded the author for his interesting paper, 


THE IRON, COAL, AND GENERAL TRADEg 
OF BIRMINGHAM, WOLVERHAMPTON, Anp 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE engineering trades wear a brighter aspect, and the quarter js 

drawing to a close more satisfactorily than had been anticipated, 

This district is benefiting indirectly by the improvement in ship, 

building in the North. Marked bars are quoted £8, with oles 

descriptions of best iron in proportion. Galvanised sheets ne 
£10 10s., and merchants who ship these and other goods to South 

Africa are experiencing much competition from the United States 

and are protesting against British shipping companies charging an 

all-round rate of 50s. from New York to Capetown, as against fron 
25s. to 42s. 6d, upon similar goods to those ports from England 

With regard to the great utility of motor cars, an interestin, 
experiment has been initiated with a view to developing the market 
trade existing between Birmingham and Coventry. Hitherto the 
trade has not been very extensive, as a large proportion of the fr rit 
and vegetables sold in the Coventry market is brought in from the 
surrounding neighbourhood, and the cost of carriage from Bir. 
mingham by rail bas made it difficult for the wholesale merchants 
in that market to establish any considerable connection with 
Coventry. A motor car and trailer, capable of carrying heayy 
freights of fish, vegetables, and fruit, left Birmingham on the 10th 
inst. with supplies for the Coventry traders, and in the event of 
the experiment proving successful, it is intended to establish a 
regular service. 

Extensions, involving an outlay of £30,000, are contemplated by 
the Aston Borough Council in connection with their electri: power 
station. The station was opened as recently as September 30th 
last, yet the Committee states that it is advised that the present 
plant is already altogether inadequate to cope with the increased 
demand. The Committee is unanimously of opinion that the 
power station and plant must be immediately extended and 
increased, The existing plant consists of two 500-kilowatt steam 
driven dynamos and one 200-kilowatt dynamo. The Council has 
arranged to supply current to the British Electric Traction Com. 
pany, Limited, for the running of the Astoi trams, alid the Com. 
mittee is informed that the company intend to have about twenty 
cars on circuit regularly, and’ about forty. cars on football and 
other special days. On the latter occasions two generators will be 
required on traction. Plans and estimates for the proposed exten- 
sions will be submitted at a special méeting of the Council at once, 
and the chairman will move their approval, and that application 
be made to the Local Government Board for sanction to the borrow- 
ing of this £30,000, He will also move that sanction be asked to 
the borrowing of an additional £20,000, for the purpose of pro- 
viding for the expenditure incurred in excess of the loan already 
sanctioned by the Board in connection with the electric power 
station and plant. 





NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Meuchester.-The indications of slight improvement in some 
sections of the engineering trades to which I have previously made 
reference continue noticeable, chiefly amongst machine too! makers, 
who here and there report that they are booking orders more 
freely than of late. There is also some confirmation of this in the 
fact that subsidiary branches of industry which are dependent 
upon the engineering trades, such as nut and bolt makers and 
manufacturers of shafting and cranks, although not busy, are not 
quite so slack as they have been. The situation generally, how- 
ever, can scarcely be said to show appreciable improvement, and, 
taking the reports of the trades union organisations, the position 
would seem to be worse, if anything, in several of the large 
Lancashire engineering centres. In the Manchester and Salford 
district there has been an increase in the number of unemployed, 
with trade reported as anything but good. In the Bolton district 
there are more unemployed members on the books than has been 
the case for many years. The large railway centres at “'rewe and 
Horwich are still feeling the effects of prevailing depression, and 
trade in this district continues to be reported as bad. The textile 
machinery centres remain in a very depressed condition, and 
Oldham still reports trade as bad or very bad ; at Accrington all 
classes of workmen are being suspended at the principal works ; 
and in the Blackburn district all shops, both engineering and 
textile, return trade as bad. 

As to the general unemployed returns of the engineering trades 
union societies, these continue to show an abnormally large per- 
centage of members in receipt of out-of-work support. This is 
notably the case in the report Iast issued by the Steam Engine 
Makers’ Society, which returns a substantial increase in the 
number of members receiving out-of-work benefit, but the 
general percentage of this society is still below that of the other 
organisations. The Amalgamated Society of Engineers, which 
recently has had an exceptionally large percentage of out-of-work 
members, is able to report a slight decrease, there being now 5087 
on the books, as compared with 5219 last month, whilst at the 
same time there is a slight increase in the membership, which is 
now 95,697, as compared with 95,298 the previous month. The 
percentage of unemployed members remains, however, a little over 
54, as compared with about 54 per cent. the previous month. The 
Machine Workers’ Society also is in a slightly better position as 
regards out-of-work members, but there is still 64 per cent. in 
receipt of out-of-work support, as compared with 7 per cent. last 
month, This decrease in the number of unemployed is, however, 
not due, as already intimated, to any better condition of trade 
in Lancashire, but has been chiefly brought about by the 
recent improvement in the shipbuilding centres in the North of 
England. 

On the iron market here there is perhaps a tendency towards 
more steadiness, with a slight hardening in some brands, and 
actual selling prices approximating more nearly to makers’ quoted 
rates. The business passing through continues only of very mode- 
rate dimensions, and there was again only a slow Change meeting 
at Manchester on Tuesday. The situation is one of considerable 
perplexity as to the future ; the large buying recently on account 
of increased shipbuilding requirements no doubt gave a check to 
receding prices, but this is now tere over. The question is 
whether requirements in other directions will be sufficient to give 
strength to the market, and at present there is little or no indica- 
tion of reviving activity in other large iron-using industries. The 
general feeling amongst merchants and large operators is, how- 
ever, that anything approaching “bear” speculation would be 
risky in the extreme, and for the most part there is a disposition to 
keep a very level book and wait the course of events, 

In pig iron there has been less of the underquoting by mer- 
chants, and although business continues difficult at makers’ quoted 
rates, !there is nothing like the margin between these and the 
actual selling prices that was so noticeable quite recently. Very 
few inquiries of any moment come upon the market, and there is 
evidently a disinclination both on the part of buyers and sellers to 
enter into forward engagements of any weight. Delivered Man- 
chester the average current prices for.No. 3 foundry Lancashire 
remain about 51s, to 51s. 6d.; Lincolnshire makers, notwithstand- 
ing there are still sellers at 3d. to 6d. under the official list basis, 
have been booking moderately at their list basis of 47s. 6d.; Derby- 
shire brands remain low, and only in exceptional cases average more 
than 51s, to 51s. 6d. net. The quoted rates for Lancashire and 
Lincolnshire forge iron remain 47s, 2d. net Warrington, but offers 
are being made of Derbyshire forge iron, delivered Bolton, at about 
46s, to 46s. 6d. net. Middlesbrough iron has stiffened about 3d. 
per ton upon the minimum quotations of last week, and although 
there are here and there low sellers to be found, it is exceptional 
where good No, 3 foundry brands are quoted under 5ls, 4d. to 





51s, 7d. net by rail Manchester, Scotch iron is also steadier to the 
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that there are not the very low sellers of a week or so back. 

Delivered Manchester docks Eglinton averages 538. to 53s. 3d.; 
(jlengarnock, 53s. 6d. and 53s, 9d., with makers still quoting 54s. ; 
and Uartsherrie about 56s. to 56s. 6d. net; American iron, of 
which, however, there is at present very little at the docks, remains 
nominally at about 49s. net. ; MBeay - 

For hematites the demand remains only indifferent, but prices 
are maintained with firmness, makers declining to entertain offers 
at anything under their quoted rates. It can scarcely be said, 
however, that business is practicable at the prices which makers 
are asking ; but the average quotations can scarcely be given 
under about 60s, 6d, and 61s, to 62s. for No. 3 foundry delivered 
Manchester. } : 

In finished iron only a very quiet trade continues, and, although 
one or two makers report rather more inquiry, there is no real 
improvement in the position, the principal works being still short 
of orders and the smaller manufacturers only kept goiug from hand 
to mouth, The Association list basis rates remain unchanged, but 
there is some slight cutting by outside manufacturers, with North 
of England bars coming in at fully 5s, per ton below local quota- 
tions. Delivered stations Manchester, the Association basis for 
Lancashire bars remains £6 5s., and delivered warehouse £6 6s, 3d. ; 
North of England bars are to be bought about £6 ; Yorkshire bars 
are quoted “£6 5s.; with North Staffordshire bars £6 5s. to 
£6 7s, 6d, and £6 10s. Hoops meet with a very slow inquiry, but 
makers do not alter their list basis rates, which remain at £7 2s. 6d. 
random to £7 7s. 6d. special cut lengths, delivered Manchester, 
and 2s. 6d. less for shipment. 

The stronger tone generally throughout the steel trade is fully 
maintained ; local billets are firm at £4 10s, to £4 12s. 6d., with 
German billets not quoted under £4 5s. for 4in. up to £4 6s. and 
£4 6s, 6d, for Zin, and upwards. American billets seem to be just 
now out of the market; at any rate are not being at all freely 
quoted, and it is difficult to get at reliable prices. Angles remain 
low. and could be bought at £5 10s. and £5 12s. 6d. ; bars are firm 
at a slight advance of 5s. to 7s. 6d. over recent low quotations, the 
average being now £6 2s. 6d. to £6 5s. Makers of boiler plates 
have been booking moderate orders at the recent advance of 5s, 
per ton, at which they are exceedingly strong, and are evidently 
anticipating that before long there may be some further upward 
move upon the present minimum basis which, for Lancashire 
boiler specifications delivered in this district remains at £6 17s. 6d. 
per ton. 

The quarterly meeting of the Manchester Association of En- 
yineers was held on Saturday, Mr. Alfred Saxon, the president, in 
the chair, Amongst the business was the election of a list of pro- 
posed new members, which included the name of Mr, Tadayoski 
Okubo, of Japan, an expert in textile machinery, employed at the 
works of Messrs. Platt Brothers, Oldham. This was the first 
occasion, the president remarked, on which a Japanese had been 
nominated for election as one of their members, and he was sure 
they would be glad to associate themselves with the progress of 
civilisation in the East. Mr, Okubo was unanimously elected, and 
received a hearty welcome from the members on taking his seat at 
the meeting. The following gentlemen were also unanimously 
elected members: -- Messrs. Arthur Balfour, Seebohm and 
Dieckstahl, Limited, Sheffield; James MacGregor, Sanderson 
Brothers and Newbold, Limited, Sheffield; G. G. Sumner, 41, 
Corporation-street, Manchester; J. G. Walthew, British 
Westinghouse Company, Manchester; A. C. Whittaker, W. 
Whittaker and Sons, Oldham; and J. Wilkie (M.A. Edin.), 
Meldrum Brothers, Limited, Timperley. 

The position generally throughout the coal trade in this district 
remains very much as reported last week. The better qualities, 
suitable for house-fire purposes, continue in fairly active request, 
and with the Laster holidays now close at hand it is more than 
probable the present demand may be tolerably well maintained 
during the remainder of the month. There is, however, no real 
pressure for house-fire coals, and the large majority of collieries 
tiroughout Lancashire are not running more than four to five days 
per week. Prices are about steady, and for the present there is no 
talk of any actual quoted reduction. Full list rates are, however, 
scarcely being adhered to in all cases, and the market position is 
not strong. 

Other descriptions of fuel are still largely affected by the un- 
s :tisfactory industrial conditions throughout Lancashire. Common 
round coals meet with but an indifferent inquiry for iron-making, 
steam, and general manufacturing purposes, and for these prices 
are weak, low cut quotations being frequently necessary to effect 
sales, although nominally pit rates remain unchanged. For inland 
sale common steam and forge coals could be bought at from 7s, 9d. 
to 8s. 3d., with better qualities quoted 8s. 6d. to 8s. 9d., but the 
maximum figure only to be gotin exceptional cases. For shipment 
there has been rather more inquiry during the past week or so, 
and although for this class of business low prices have generally to 
‘be accepted, collieries in many cases have been able to find an out- 

‘let at the ports for a good deal of their surplus production for 
common round coal, For delivery the Mersey ports or the Man- 
chester Ship Canal prices range from about 9s. and 9s, 3d. on 
special low sales up to 9s, 6d. and 9s. 9d., which is being got in 
some cases for the better sorts of common round coal. The con- 
tinuance of short time in the Lancashire cotton trade and the 
decision to stop the milis for a full week during Easter necessarily 
seriously affects requirements for engine classes of fuel. Restricted 
production prevents the better qualities of slack being over-plenti- 
ful on the-market, and for these prices are being well maintained 
at about 6s, and 6s. 6d. for the best descriptions, and 5s. to 5s. 6d. 


extent 


‘for medium sorts. Inferior descriptions of engine fuel continue, 


however, more or less, a drug, and very low prices are quoted to 
effect clearances, common Lancashire slack being obtainable from 
ds. Od. and 4s. per ton upwards, with Derbyshire slack to be 
bought at from 1s, 6d. to 2s, upwards at the pit mouth. 

Barrow, — There is very little improvement to note in the demand 
for hematite pig iron this week,and makers are not yet doing a 
business which will justify them in increasing the output of their 
works ; yet as stocks are being cleared on the one hand “as well 
from makers’ yards as from warrant stores, and as there is a fuller 
inquiry for forward deliveries in the open market, it is evident 
before’ long some additional furnaces will have to be put in blast. 
‘At present only twenty-two furnaces are engaged in the produc- 
tion of pig iron, being twelve less than in the corresponding period 
of last year, but those furnaces which are associated with local 
steel-making plant are kept fairly busy, and are likely to remain 
‘so for some time, although, as a matter of fact, the trade doing in 
crude iron with makers generally is not up to ordinary. There is 
every prospect, héwever, of greater business activity from this 
source. No change can be noted in prices. Mixed Bessemer 
numbers are at 54s. net f.o.b. Warrant iron 53s. 6d, net cash 
sellers, buyers 3d. less, 

A quiet tone characterises the native iron ore trade. Orders are 
not equal even to the low rate of output at the mines, but local 
raisers have the satisfaction of knowing that prices are so low that 
Spanish ores are for the time hardly marketable in the district. 
They would, however, prefer a smaller trade at higher values ; 9s. 
per ton is the current price of good average sorts net at mines. 
A fair business is doing in best sorts for special steel-making and 
for other purposes. 

The steel trade shows no material change. Orders for heavy 
rails are fairly well maintained, and the mills keep busy, but low 
prices are necessary to secure orders owing to the keen competi- 
tion of continental makers. There is not much competition 
from American sources. Light rails are quiet, and tram sections 
are on offer in a few cases. Ship plates are not in large request, 
although some considerable orders have been booked for forward 
delivery. Makers are, however, awaiting specifications. Mer- 
chant steel is quiet. ‘ Hoops are a fairly good market. The heavy 
steel foundries are busy. Chilled steel castings are iri good demand, 
and local foundries have lately been exténded and new machinery 
has been put down with the view of increasing the output. 
Coal and coke are alike quiet, and prices remain yery low, 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THERE is no change to report in the South Yorkshire coal 
market this week, The weather continues uncertain, cold and 
wet for the most part, with occasional bright days. The effect is 
to maintain the activity in house coal previously reported, and 
values keep at the high quotaticns which have been current during 
the winter. The largest business is done in Barnsley house, which 
make up to 12s, 6d. per ton, seconds from 10s. per ton. Best 
Silkstone coal, in which a pretty good business is doing, realises 
13s. 6d. per ton. Steam coal is in fair request considering the 
season of the year, and values, on the whole, are maintained. The 
shipping contracts, about which there has been so much talk of 
late, stall remain unsettled, prices ranging from 8s. 6d. per ton to 
8s. 9d. One railway company has been ‘able to negotiate terms at 
the lower figure, others are paying 8s. 9d., while in the case of un- 
completed arrangements coalowners are standing out for 9s. per 
ton. There is rather less doing in gas coal, owing to the lengthen- 
ing of the days, and no change for the better is perceptible in coke 
or in small coal, 

The intimation regarding armour plates is not yet greatly 
affecting the three large military material establishments at the 
East End, Steel melters are being taken on from day to day, and 
they will be followed at a later date by hands for the rolling mills 
as occasion requires, The effect, however, will not be very great 
in reducing distress amongst the workers in the heavy industries. 
It was hoped that the Lord Mayor’s Relief Fund would have 
terminated this week, but it has been found necessary to make a 
fresh appeal in order to carry it on for another month at least. A 
more cheerful feeling is prevalent with regard to trade prospects 
in the heavier industries. The revival in the shipbuilding yards 
on the North-East Coast has had the effect of placing considerable 
work in castings and forgings in the Sheffield district. Mueh 
more would be done in this way were it not for the keen competi- 
tion of German firms, who are delivering castings and forgings 
in these yards at considerably less money than they ask for in their 
own country. A little more is doing in bar iron, but otherwise 
movements are very slight. The low prices obtained for the 
finished articles prevent makers making the profit which the 
cheapness of raw materials would otherwise have brought them. 

The annual meetings of various important companies are now being 
held, and the general outcome is more hopeful anticipations for 
the current year. At the annual meeting of Hadfield’s Steel 
Foundry Company, Limited, Tinsley, Sheffield, heldon the 14th 
inst., the chairman, Mr. R, A. Hadfield, had a» very satisfactory 
statement to present, which he did most ably and: clearly. With 
regard to South Africa, Mr. Hadfield said that: developments had 
not taken place there so rapidly as they had hoped. They had, 
however, made arrangements with a very good firm there to take 
up the representation of the company, and the visit of their 
secretary, Mr. Dixon, had resulted in information which would be 
of the greatest value in helping them to develop the South African 
business. Hadfields are not only anticipating the requirements of 
South Africa in steel castings and various parts of mining and 
crushing machinery, but they intend to supply complete machines, 
and Mr. Hadfield believes that the agency they have established 
will enable them to develop in about half the time that would 
otherwise have been required. The chairman added that he had 
great contidence in the immediate future. In his opinion, there is 
stillan enormous amount of work going on in: this country, and 
England could still hold her own against foreign competition. Sir 
Henry Brackenbury has joined the board, and his election by the 
directors was confirmed by the shareholders, the chairman 
remarking that Sir Henry had possibly the greatest individual 
experience in this country of the various classes of war material. 

The death is reported—by cablegram—of Mr. George Henry 
Firth, manager of the tool steel department of the Firth-Sterling 
Steel Company’s Works, at Demmler, near Pittsburg, U.S.A. 
Mr. Firth, who was the son of one of the first managers of 
Norfolk Works, Sheffield—Thomas Firth and Sons, Limited—went 
out to Pittsburg in 1897, He was thoroughly conversant with the 
manufacture of high-class tool steel, and was most successful in 
sustaining the reputation of Sheffield in that staple industry on 
the other side of the Atlantic. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE dullest period of the year for producers of pig iron in this 
district is now practically over, and what is usually the briskest 
time is entered upon. The influence of this is already being 
experienced, a cheerful tone has become apparent, and consumers 
are evidently of opinion that the chances are in favour of prices 
advancing rather than receding ; indeed, that is almost invariably 
the rule in the second quarter of the year. The result of this 
feeling is that orders are given out more freely, and since this 
month came in buying has been more active than at any time 
since the autumn. And not only is the demand stronger on export 
account, but it is likewise larger for home consumption, which fact 
may be taken to bear out the reports of improvement in the 
finished iron and steel trades. Prospects are, therefore, accounted 
better. 

Makers both of Cleveland and hematite pig iron are now in a 
position to maintain increased pri¢es, for they have become well 
supplied with contracts, and their stocks are small. There is less 
competition at present than, has been the case for a long period, 
because producers are not under the necessity of pressing sales : 
they will have very little iron available for sale during the next 
month or five weeks, for they have already disposed of nearly the 
whole that can be produced. Stocks are very small with which 
to begin the spring season. It is usual at this time of the year to 
have a good stock, which has been accumulated during the winter, 
when the production generally exceeds the consumption. But 
during the past winter the output has not been in excess of require- 
ments, not, however, because the latter have been heavy, but 
because the output has been curtailed. Seldom has the spring 
been entered upon with so little iron in stock in makers’ hands, 
and there are anticipations that there will be some difficulty in 
getting full deliveries later on without more furnaces are put in 
operation. There is the stock of about 100,000 tons of Cleveland 
pig iron to fall back upon in Connal’s public warrant stores, but 
consumers of the lower qualities cannot avail themselves of that, 
because it consists of Nos. 1 and 3 only, for it is not usual to lodge 
in the public stores any quality below No.3. At the present time 
the stock in the public warrant stores consists largely of the iron 
of one or two firms. 

This week the price of No. 3 Cleveland G.M.B. pig iron has been 
advanced to 43s. per ton for early f.o.b. delivery, the highest 
figure that has been reported this year, or, in fact, since last 
autumn. But some of the leading firms have put up their quota- 
tions to 43s. 6d., and most makers are more independent of the 
fluctuations on the warrant market than they have been for a long 
time. All other Cleveland iron prices have been advanced this 
week. No, 1 is at 44s., No. 4 foundry at 42s. 9d., No. 4 forge at 
42s, 6d., mottled at 42s., and white at 41s. 9d., and the supply of 
these qualities being short, they continue relatively dearer than 
No. 3, but they have not to compete with warrants. 

The producers of East Coast hematite pig iron find the situation 
more satisfactory than it has been for a long time, and now they 
have some chance of working at a profit, which is an experience 
that most of them did not enjoy last year. The prospects for this 
year may be considered good, owing to the substantial revival in 
shipbuilding, upon which the hematite iron trade greatly 
depended. At the same time there is an increased export 
demand. Makers will not now take less for mixed numbers than 
52s,.per ton, and at this considerable sales haye been made this 





week, while for No. 1 the price has been 52s. 6d., and for No. 4 
about 50s. 6d. Rubio ore continues firm in price, and consumers 
find that they have to pay at least 15s. 3d. ¢.i.f. Tees. 

The exports of pig iron from the Cleveland district this month 
are on a larger scale than was reported either in January or 
February, but they fall a good deal short of those of March last 

year, which may be accounted for by the fact that neither the 
United States nor Japan are taking any iron, whereas last year 
they were good customers ; in fact, the United States in the third 
month of last year took 35,217 tons. 1t may be reported that the 
deliveries of pig iron from this district to oversea destinations this 
month are not much more than half the quantity shipped during 
the corresponding period of March, 1903. Furthermore, the 
deliveries to Scotland are poor this month, they likewise being 
not much more than half those of March last year. The total 
shipments this month have reached 41,945 tons, as compared with 
35,279 tons last month, and 66,988 tons in March, 1903, all to 16th. 
The stock of Cleveland pig iron in Connal’s public warrant stores 
on 15th was 100,889 tons, a decrease this month of 1868 tons. 
The stock of hematite pig iron in the public stores is only 
300 tons. : ; 

The plate and angle manufacturers continue to report improve- 
ments in demand, but nevertheless it has not been enough yet to 
call for the re-opening of any of the idle mills, and the district 
could produce a good deal more than at present if it were called 
upon, 
Mt is satisfactory to note the continued improvement in the ship- 
building industry. A good many not in the shipping trade are 
sceptical with regard to the wisdom of adding to the fleets of 
steamers when there are so many idle and freights are so low, and 
they ask what the shipowners will do with the vessels when they 
are ready. The shipowners believe that by that time trade will 
have considerably improved, and they could not afford to, lose the 
opportunity of securing steamers at the tempting prices which the 
builders were quoting. It is to be reported that freights are 
showing an upward tendency, and that there is fuller employment 
for steamers, since a good many have been requisitioned for 
business in the Far East. It may be expected that soon the ranks 
of the laid-up vessels will be thinned. The North-east Coast 
builders have done very well, and some have orders enough to 
keep their yards in full operation this year; indeed, some have 
never had so many orders on their books as at the present time, 
and in the whole district there is only.a single yard which is 
entirely idle, that being Messrs. Turnbull’s, at Whitby. It is 
calculated that since the year opened orders have been booked - by 
builders in this district for close upon ninety steamers, and they 
are generally no longer in a position to book for quick delivery. 
Messrs. Ropner and Sons, Stockton, have secured an order this 
week for a 4650-ton steamer for Newcastle owners; and Messrs, 
Doxford and Sons, Sunderland, have to build another turret- 
decked steamer for Messrs. B. J. Sutherland and Co., Newcastle. 

A more fitting memorial of the late Sir William Allan could 
hardly have been selected than that proposed by Lady Allan. She 
has given £500 to the Sunderland Municipal Technical College for 
the purpose of founding a Sir William Allan scholarship for marine 
engineering apprentices, by which they are to spend half their 
time at the college and the other in the workshop. It is expected 
that the £500 will yield £18 to £20 per annum, and that will pay 
for the training of one apprentice student at the college. Whether 
the scholarship shall be tenable for one or three years will be 
decided later on. 

It is only twenty-four years since the new Central Station at 
Sunderland was built, but the North-Eastern Railway Company, it 
is reported, contemplates building another which will be used 
for expresses and excursion traffic, the present station being used 
for other classes of passenger trains. ‘The new station is to be at 
Holmside, and will be constructed when a start is made with the 
new bridge over the Wear between Deptford and Southwick, 
which the company and the Sunderland Corporation will build. 

The River Wear Commission report that in the past year they 
have completed the new Roker Pier, have finished No. 1 gateway, 
and at a cost of about £40,000 have nearly completed the extension 
of the Hudson Dock, an area of 84 acres being added. The 
Hendon sea barrier has been extended 1650ft., and 1,132,000 tons 
of material have been dredged from the river and docks. 

The steam coal trade has changed for the better, and a good 
deal of activity has sprung up. It is usual for the steam coal 
business to brighten up in March, but the improvement is greater 
than had been looked for, and prices are moving upwards, Last 
week sales of best steam were made at 9s. per ton f.o.b., now 9s. 3d. 
is asked for the current month’s dellvery, 9s. 6d. for April, and 
9s. 9d. over the Baltic season, and sellers appear to be somewhat 
independent. The above-named prices have been realised. For 
prompt delivery of seconds 8s. 3d. is obtained, with 3d. more for 
forwards. Smalls are sold at 3s. 44d., that showing an improve- 
ment of 14d. this week. The gas coal trade is slacker ; in fact, the 
best time of the year is now practically over for this description of 
coals, and prices are inclined towards ease, 8s. 3d. being asked for 
best, and 7s. 6d. for seconds, Coking coals are firm at 8s. 6d. per 
ton, and there is some improvement in the coke trade, both best 
and medium qualities being dearer. Thus, foundry coke is about 
15s. 6d. f.0.b., and medium is up to 13s, td. per ton delivered at 
the furnaces on Teesside, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tue demand for pig iron in the last few days has been quiet. 
It would appear that in the last week or two consumers have 
purchased raw iron so freely that it is not anticipated they will be 
free buyers for some time. Of course, this depends much upon 
the orders for finished material that may be available in the 
immediate future. Stocks are so low that any marked and sudden 
increase in inquiry would almost certainly have a strengthening 
effect on the market. 

Since last report one furnace has been lighted to make ordinary 
pig iron at Carron Ironworks, and there are now 84 furnaces blow- 
ing in Scotland compared with the same number at this time last 
year. 

: Scotch hematite pigs are going freely into consumption at the 
steel works, and merchants quote_56s._6d..to. 57s. for delivery of 
this class of iron at the West of Scotland steel works. 

An agitation has sprung up among the shippers of hematite pig 
iron from Bilbao with the object of increasing the rates of freight 
from Spain to this country and elsewhere. ‘The real cause of the 
low freights is recognised to be the excessive amount of steam ton- 
nage engaged in the trade. The proposal is made by the president 
of the Bilbao Shipowners’ Association that a conference of shipowners 
should be held at Paris to devise measures for improving the present 
condition of this section of the freight market. It is recognised 
that such a movement would likely at present be impracticable in 
the several shipping markets of the world. But the president of 
the Bilbao Association thinks it might not be so difficult to take a 
smaller sphere, such as the ore trades from the North Spanish 
coast and the coal! trades from the United Kingdom and Germany, 
to Northern and Western Europe. It will be recollected that 
quite recently our shipowners were invited to confer with those of 
France on the question of the low rates of general freights. Since 
that time, chiefly owing to the outbreak of war, there has been an 
improvement in not a few directions. So far as the feeling of 
Scottish shipowners could be ascertained, they were not prepared 
to confer with the French owners, who are in the enjoyment of 
Governmént bounties, for running sea mileage without cargo. 
Whether the steamship owners will be any more anxious to discuss 
freights at Paris remains to be seen. 

Some fair additional orders have been placed in the Clyde ship- 
building trade since last report. It is stated that orders have 
been placed in the district for 12,000 horse-power of gas engines, 
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to be employed in lighti 
The makers of nae 
steel trade the works are, as a rule, well employed. 
In the coal trade business has been fairly active in most depart 
ments. The 
increase of 23, 


and propelling tramways by electricity 


week of 


last year. Glasgow shipments are 13,000 tons better than 
in the phered : 


ing week, but come short of those of the correspond 


ing week by nearly 2000 tons. The inland trade has continued 
active in consequence of extremely cold weather, and there is also 
Prices are 


a good volume of business in manufacturing coal. 
generally without material alteration. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


TIN-PLATE has advanced to a front rank amongst the Welsh 
Last week 
63,572 boxes were received from works, and 80,233 boxes shipped, 
The shipments in February 
But perhaps the 
most interesting pronouncement is that of Sir J. J. Jenkins at the 
Swansea Harbour meeting this week, when he observed that, 
although things were not settled in Russia, the increased shipment 
to that country had been over 3000 tons, and had more than made 


industries, more particularly in the Swansea district. 


leaving stocks down to 118,361 boxes. 
exceeded those of February, 1903, by 4367 tons. 


good the loss by the tariff policy of the United States. 


A large quantity of the tin-plate bar used is foreign, and but for 
be a better condition of things at the large steel 
German agents were reported in the district to be offering 


this there would 
works. 
this week at 5s. to 7s. 6d. less than Welsh quotations. 
Fortunately, there is still a fair degree of business, and a steady 
make of rails going on for home and Colonies. One cargo of iron 
and steel, 500 tons, left for Valparaiso this week. Large 
quantities of iron continue to be sent from Newport to Bristol and 
of steel blooms from Mannesmann and Co. to Bristol, also a steady 
import of over 2000 tons comes in weekly to this port from 
Antwerp, and 1000 billets to Swansea from Hamburg. A healthy 
tone characterises iron and steel trade at Dowlais, and the manage- 
ment is reported to be intently carrying out arrangements for even 
surpassing late records. On ‘Change, Swansea, this week, local 
steel make was stated to be lessening, and alarmists discussed the 
ws of ‘some works closing down, on doing away with certain 
ranches, unless the rumoured negotiations announced from Berlin 
of arrangements between American, German, and British steel 
makers are carried out whereby the rivalry, which cannot benefit 
any country, can be avoided, and a healthy international trade 
maintained. 
In the Swansea district the coal trade has shown more activity, 
and last week patent fuel shipments exceeded 10,000 tons. With 
regard to the Swansea coalfield, which has for some time had mare 
idle or semi-idle collieries than other districts, there was a hopeful 
feeling indicated at the Swansea harbour meeting, the chief 
grievance being the tax on coal, which tells severely upon the port. 
As remarked by Sir J. Jenkins, the chief coal produced in the 
district was small, and a proposition was carried to interview the 
Chancellor of the Exchequer upon the subject. Commenting upon 
the prospects of the port, the chairman told the meeting that 
thirteen or fourteen of the most eminent contractors in Great 
Britain were about to tender for the construction of the new dock. 
The tenders would be in by March 3lst. Speaking of the future, 
he added that Swansea was well situated both for export and 
import trade, having the largest undeveloped coalfield in Great 
Britain at its back. He believed that the deep-water dock would 
attract a trade which, up to the present, they had not been able to 
reach. Business in the anthracite district is improving, and news 
from London, of the advent of increased demand to obviate the 
periodical fogs, was discussed with anticipation. 

On Monday five steamers were fixed at Cardiff for Japan; all 
were for March, and the route vid the Cape. One for tons, 
24s. 6d.; a second, 6000 tons, 25s.; a third, 7000 tons, 25s.; fourth, 
6200 tons, 24s. 6d.; fifth, 7000 tons, 25s. The same day 9200 tons 
in two boats for Shanghai, at 25s. Russia continues in the 
market. Last week 10,000 tons of coal went to Hongkong one 
day, 8000 to Port Said, and 4000 to Capetown. The latest phase 
is that best steam coal is ‘‘scarcely practically obtainable,” 
stated a large dealer this week, in moderate quantities for 
‘*prompt” or ‘‘ future.” Stems are well filled for a month ahead, 
and booking business is into April, and even May. 

An interesting presentation was made this week at the Taff Vale 
Railway office to Mr. Beasley, general manager of the line, by a 
large number of employers of labour, ngst whom leading coal- 
owners and shippers of Cardiff and Newport figured. The testi- 
monial was stated to be ‘‘in recognition of his services rendered 
in the action which the company brought against the Amalgamated 
Society of Railway Servants, the result being that trade unions, 
their officers, and others are liable for any wrongful act com- 
mitted.” The presentation took the form of a pair of handsome 
silver candelabra, and a cheque for £1000. At the same time Mrs. 
Beasley was presented with a valuable diamond brooch. 

Mr. David Roberts, chief engineer at Dowlais under Guest, 
Keen and Co., after doing excellent service, has been compelled 
to resign on account of impaired health, and now, I understand, is 
in Cardiff as consulting engineer. 

The Cardiff Corporation decided this week not to entertain 
the opposition of the ratepayers against lighting the streets by 
electricity. They have under consideration a project for obtain- 
ing electric motors for hire. 

Mr. Dalziel, secretary of the loca] Coalowners’ Association, has 
been in communication with the Chancellor of the Exchequer upon 
the coal tax subject, and has been informed tkat the Royal Com- 
mission is now investigating the subiect, and that it would be 
premature to discuss the matter until its report is received. 

From the statistics prepared in South Wales and submitted to 
the Government in connection with the coal tax, I glean the fol- 
lowing figures :—In 1901 the tax yielded on Cardiff coal returns 
was £445,005 ; Newport, £77,278 ; Swansea, £83,747; and Port 
Talbot, £9939. Up to date the returns for the four years are as 
follows :—Cardiff, £1,992,110; Swansea, £386,724; Newport, 
£362,330 ; Port Talbot, £62,083—total, £2,800,247. 











NOTES FROM GERMANY. 


(From our own Correspondent.) 

THE outlook generally is still disappointing in the iron industry, 
a great scarcity of work being complained of in nearly all trades; 
prices, as a rule, are pretty well maintained. 

Pig iron on the Silesian iron market is in fair request, and in- 
quiries in the malleable iron trade have slightly increased during the 
week. The Union of Silesian Rolling Mills quotes M. 125° to 
M. 130 p.t, for orders that are to be delivered in the second quarter 
of the present year. Export is pretty regular, and, perhaps,.a trifle 
more animated than last month. Girders, as well as bars, and 
sheets too, have been last week in comparatively. fair demand, 
sheets being specially well inquired for on foreign account. 

Little life is reported from the Rhenish-Westphalian iron market. 
Crude iron is languid, and the output had to be considerably 
reduced at several establishments. A very limited inquiry comes 
in for malleable iron. Girders show an inclination to improve, 
while activity in the plate and sheet department is poor and unsatis- 
ane as before. Irregular employment is complained of at the 
machine shops, 
Current list rates are as under:—German foundry pig, No. 1, 
M. 67-50; No. 3, M. 65; white forge pig, M. 56, freeSiegen ; Lorraine 
and Luxemburg basic, 61f. to 62f., free Luxemburg ; ditto foundry 


iron report a quiet business, but in the 


ate shipments from the Scottish ports show an 
) tons over those of the preceding week, and they 
are at the same time 5000 tons better than in the corresponding 


the month of January of 53 per cent., an 
earnings of 234 percent. These same roads, counting from last 
July, show an increase in gross earnings of 8} per cent., and an 
increase in net earnings of about 6 percent. The decrease during 
the winter was attributable to weather conditions, which seriously 
obstructed the distribution of traffic. 


plants, in 


the sup 
in this 3 


eisen, M. 67, free Spi 
the same in basic, M. 110 to M. 112; ang’ 
irders, M. 117-50 to M. 122-50, free W 


all per ton at works. 
-| S$ ae on home account of the Diisseldorf pig iron convention 
rose from 778,697 t.. in 1902, to 958,781 t. in 1903. The newly- 


formed steel convention resolved to maintain the former -yuotations ; 
girders only have been raised in price, the basis quotations being 
henceforth free Diedenhofen, instead of free Burbach, which is 
equal to an advance of M, 25 per wagon. On the /th inst. the 
managing department of the girder convention has been removed 
from auetens to Diisseldorf. The steel convention is also going 
to have a perfectly new organisation for all foreign business. Here 
and there consumers have been showing less reserve, especially in 
girders purchases have increased, and business transactions 


which optimists consider a result of the steel convention. 


iron they would be able to produce when working full time. 
smaller establishments, wi 


heavily. 


mines to 15 per cent. For red iron ore, both in the Siegerland and 
in Nassau, the former quotations have been maintained. The 
plate trade in the Siegerland is still without improvement, and 
prices, therefore, could not be raised; M. 115 p.t. is the basis 
quotation for sheets, per ton, free Siegen. 
All the manufactured iron trades are irregularly and rather 
poorly occupied, but as a rule low prices are more frequently 
complained of than the want of orders. 
House fuel was in slow demand all through last week in Silesia, 
foreign consumption being exceptionally weak. Much the same 
is reported of engine coal, while coke is in good request. 
A falling off in the demand for house coal was caused by the 
mild weather of last week, but for engine coal a moderately good 
inquiry came in on the Rhenish-Westphalian market. Shipments 
in coke have decreased. 
In iron and steel, as well as in coal, a poor business was done on 
the Austro-Hungarian market last week. Also in brown coal an 
unsatisfactory trade was done. From the Dux-Osseg coal district 
large numbers of colliers are reported to emigrate to Lorraine and 
Westphalia. 
Though heavy orders are still scarce, the majority of the iron- 
works in France report themselves in fairly good employment ; 
also in the north the position of prices has now become a little 
more favourable. 
Aweakening tendency could be perceived in the French coal trade. 
In the north and Pas de Calais district prices for tout venant have 
been reduced If. p.t., and for small coal jf. to 4f. per ton. Quota- 
tions for house coal are not likely to meet with the usual April 
change on the Paris market this year. 
Requirements generally in iron and steel in Belgium remain 
but indifferent ; very little is bought on foreign account, and home 
orders are mostly small. However, there was a fair stiffness 
noticeable in prices, especially those for merchant iron have become 
firmer of late. Some fairly large spring orders for girders could 
be secured last week, but the prices that had to be taken were low 
as before. A meeting of the Belgian rolling mills is reported to 
have recently been held, for the purpose of arranging about the 
forming of a Belgian syndicate of steel works. 
Stocks in house coal begin to be alarmingly heavy in Belginm, 
and the pits of the Charleroi and Litge district have therefore 
reduced the prices for house coal 3f. to 5f. p.t. Eugine coal is in 
better request, although purchases are still confined to the most 
urgent requirements only. On the 15th inst. the tenderings for 
the supply of coal for the State Railways will take place ; the value 
of the quantity required will be one million francs. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, March 9th. 
Tue American mining industry is just at this time threatened with 
a strike which will affect 200,000 coal miners in the bituminous coal- 
fields of Indiana, Illinois, Ohio, and Western Pennsylvania. The 
employers made a liberal proposition to advance wages, but the 
miners have refused, and unless friendly counsels intervene the 
strike will begin on April Ist, and will involve the largest number 
of workmen in that vocation ever engaged in a strike. The 
miners in their action are refusing to act upon the advice of their 
officials. It is hoped yet that wise counsels will prevail, and 
that work will be continued. The anthracite region is working 
smoothly, and all large consumers of anthracite are now carrying 
large stocks for emergencies, 
Large deals have been made in West Virginia coal lands, and 
extensive leases of coal territory are being effected in various parts 
of that great coal-producing State. The United States Steel Cor- 
poration will build a large number of coke ovens, and other large 
— interests are opening up mines, which are being reached 
y new railroads under construction. The coal situation is in 
jeopardy on account of labour disturbances, and unless adjust- 
ments are effected, there will be considerable trouble within sixty 


days. 

* iron and steel very little change has taken place since last 
week. The only decided improvement is in structural material, 
for which a goodly number of small orders have been secured for 
delivery during May and June. The bridge-building orders thus 
far have not counted up as well as last year, but the delay in 
placing of some of the larger orders was = tempora: A great 
deal of work is ready for a but the rai and other 
interests wish to see a little farther ahead before beginni The 
car shops have just had inquiries for a large amount of rolling 
stock, and the managers are negotiating for additional umber 
supplies for work which is expected to come in next autumn. 
There is a halting spirit in all directions, and in a general way 
trade can be considered of a retail nature. » With all that the 
manufacturers are content, and the best informed express very 
confident opinions as to the ultimate outeome. A good deal of 
railroad building has been undertaken in the south-west in the 
country between St. Louis and the Gulf Coast, especially through 
Texas. Agricultural conditions in that region are favourable, and 
a great deal of traffic is to be had with a little cultivation on the 


part of the railroads. 
Railroad earnings show up quite well and traffic is abundant in 
Fifty-six railroads, whose reports of 


all sections of the country. 
earnings have just been received to-day, show a decrease for 
da decrease in net 


The greatest activity prevails in locomotive works, electrical 
ineering works, and in those industries engaged in 
ly of mining ‘equipments. All conditions are favourable 
rection. Much more locomotive power is needed, and the 


n ; all per ton. Good merchant bars, M.120; 
les, M. 110 to M. 112; 
estphalian works ; sheets, 

. 120 to M. 125; heavy plates in basic, M. 140 to M. 145; 
Siemens-Martin plates, M. 160; No. 2, M. 145 to M. 150; tank 
plates, M. 145 to M. 150; construction plates in mild steel, M. 150 
to M. 155; rails in Bessemer, M. 135; light section rails, M. 105; 


generally during the last week have been slightly improving, 


From the Siegerland iron industry discouraging accounts come 
in ; all through last month a poor and insutffieient trade was done, 
some works securing orders only for about half the quantity of ig 

e 
only one. blast furnace, have been 
feeling this decrease in orders very badly, because they cannot, by 
a steady restriction in output, reduce their make, but have to stop 
altogether, now and then, to prevent stocks from increasing too 


Owing to the falling off in the demand for pig iron, the Union 
for the sale of Siegerland iron ore had to reduce the output of the 


W. Fennell, W. 
th 


call upon outside aid to do repairs because of the overcrow 
cael of its Altoona shops, : ied 

Nearly all railroads are pr lly in the same condition, The 
past winter has been very hard on rolling stock and engines, and 
repairing facilities are taxed. We are just out of the most severe 
winter we have had for a generation. The streams are breaki 
up, and much damage is being done in some localities. Rail 
travel has been interrupted here and there and more trouble js 
anticipated. The railroad companies are on the alert, and manufac- 
turing interests along river lines have prepared themselves to 
resist floods and damage from water. The snow ploughs have been 
kept quite busy in the mountain sections, 
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THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


SreaM coal market is very tirm, and for forward delivery prices 
have an upward tendency. House coal unchanged. The quantity 
of coal ship for the week ending March 12th was 79,598 tons; 
foreign, 62,927 tons; coastwise, 15,671 tons, Imports for week 
ending March 15th: Iron ore, 3501 tons ; manganese ore, 3600 
tons; steel bars, &c., 2676 tons ; pig iron, 1070 tons ; scrap, 
325 tons ; poles, 505 loads ; pitwood, 7898 loads, 

Coal Al om steam, 12s, 6d. to 12s. 9d.; seconds, 11s. 6d, ; 
house coal, best, 15s. ; dock screenings, 6s.; colliery, small, 5s. 9d, 
to 6s. Pig iron :—Scotch warrants, 51s. 6d.; hematite warrants, 
53s. 44d. to 53s. 9d., f.o.b. Cumberland prompt ; Middlesbrough, 
No, 3, 42s. 9d. Iron ore :—Rubio, 14s, to 14s. 3d.; Tafna, 15s, 
Steel :—Rails, heavy sections, £4 10s. to £4 15s.; light ditto, 
£5 10s. to £5 15s., f.o.b, ; Bessemer steel tin-plate bars, £4 5s, ; 
Siemens steel tin-plate bars, £4 7s. 6d. Tin-plates :—Bessemer 
steel, coke, lls. 6d. to lls. 9d; Siemens, coke finish, lls. 9d. 
to 12s., nominal Pitwood, 17s. 3d., ex ship. London Exchange 
>: 1 ~—lliiaiaaia £57 to £57 2s. 6d. Straits tin, £126 to 








TRADE AND BUSINESS ANNOUNCEMENTS. 


WE are asked to state that the boilers for the New Central Sugar 
Factory for Antigua described in a recent issue were made by 
Babcock and Wilcox, Limited. : 
WE are informed that the business of David Joy and Cooper 
has been purchased by Mr. Jasper E. Cooper, formerly managing 
partner, and will be carried on as in the past. 

THE Governing Body of the South-Western Polytechnic, Chelsea, 
have unanimously appointed Mr. Sidney Skinner, M.A., of Christ's 
College, Cambridge, to the position of Principal, in succession to 
Mr. Herbert Tomlinson, RS. who is retiring. Since 1888 Mr, 
Skinner has been attached to the teaching staff of the Cavendish 
Laboratory at Cambridge, and has also acted as Lecturer and 
Director of Natural Science Studies at Clare College. 

Lupw. LoEWE AND Co., Limited, inform us that arrangements 
have been completed whereby they and their parent Berlin Com- 
ny will in future act as the sole agents of the Colburn Machine 

‘ool Company, Franklin, Pa., U.S.A., for the sale of their vertical 
boring mills and saw tables, both in Great Britain and on the 
Continent. They add that the Norton Grinding Company, who 
lately appointed them as their sole agents for Great Britain, have 
now appointed their Berlin house sole agents for all continental 
countries, 








TELEGRAPHIC ADDRESSES.— We have received a copy of the 1904 
edition of Sell’s registered telegraphic addresses, which has now 
attained its nineteenth year. This valuable directory is complete 
to the end of 1903, containing every new telegraphic address or 
alteration registered at the Post-office up to December 31st, 1903. 
It contains the names of the 60,000 firms of the United Kingdom 
who have telegraphic addresses. A complete list of our consuls 
in foreign countries is included in the volume, classified under the 
town in which they are resident. 
THE AUTOMOBILE CLUB,—The following are the names of the 
members of the new committee of the above club :—Lieut.-Colonel 
H. C. L. Holden, R.A., F.R.S., Sir David L. Salomons, Bart., J.P.; 
E. H. Cozens-Hardy, Lionel de Rothschild, C. E. Shaw, M.P.; 
Henry Norman, M.P.; Major Lindsay Lloyd, R.E.; Dr. Boverton 
Redwood, D.Sec., F.R.S.E.; E. R. Calthrop, Lieut.-Colonel Mark 
Mayhew, Mervyn O’Gorman, George Montagu, M.P.; The Hon. J. 
Scott Montagu, M.P.; Hon. Stuart Bouverie, Frank H. Butler, 
Alfred F. Bird, Hon. Arthur Stanley, M.P.; Sir John I. Thorny- 
croft, F.R.S.; Earl Russell, Sir Edgar Vincent, K.C.M.G., M.P.; 
Robert E. Phillips, E. Keynes Purchase, Paris E. Singer, J. R. 
Nisbet, Hon. C. 8. Rolls, F. R. Strickland, Captain H. H. P. 
Deasy, Hugh Weguelin, C. D. Rose, M.P.; James F. Ochs, 
William J. Bull, M.P.; Captain Sir Wroth Lethbridge, Bart.; 
Captain G. H. J. Skeffington-Smyth, F. P. Armstrong, Claude John- 
son, J. D. Siddeley, J. A. Holder, Henry Sturmey, G. C. Ashton 
Jonson, Stanley Spooner, Captain T. G. Tulloch, R.A.; Theodore 
G. Chambers, C. Jarrott, W. H. Astell, Wilson Noble, Claude 
Watney, S. F. Edge, W. J. Leonard, Robert Todd, Frederick R. 
Simms. 
THE JUNIOR INSTITUTION OF ENGINEERS.—At the meeting of this 
Institution held at the Westminster Palace Hotel on March 4th, 
the Chairman, Mr. Samuel Cutler, jun., presiding, a paper was 
read by Mr. G. C. Allingham entitled, ‘‘Notes on Electric 
Accumulators.” After a brief reference to the Edison and other 
types of cell, the author confined his remarks to the lead storage 
cell, stating in stationary cells it was now the usual practice to em- 
ploy Planté-type positives and pasted negatives. He then discussed 
the ‘‘formation” of the positives, the ‘‘shedding” of the per- 
oxide from them, and buckling. The pasting and formation of 
the regatives were then dealt with, as well as the gradual shrinkage 
of the active material, and consequent loss of capacity. The older 
system of building up the plates into ‘‘sections” was contrasted 
with the modern plan of suspending the plates freely in the cells 
by their lugs, and the advantages of the practice, which is rapidly 
coming into favour, of ‘‘burning” up all the connections on the 
spot, after the erection of the battery, were pointed out. The 
importance of arranging batteries so as to provide every facility 
for attention and inspection was emphasised. Motor-car and other 
portable cells were next considered. Here the usual practice was 
to employ light pasted plates, which have a very short life, but 
which are made as cheaply as possible, and are simply scraped and 
replaced by new ones as soon as they begin to give trouble. 
brief outline then followed of the chemical action in the lead 
secondary cell, and of the causes of ‘‘sulphating” and the treat- 
ment of backward cells. The variations of voltage and specific 
gravity during charge and discharge were discussed, and the 
author laid considerable stress on the fact that, in his opinion, the 
assing is the best indication of the completion of the charge of a 
ttery. Mention was made of the importance of free circulation 
and diffusion of the acid, and of the consequent failure of all 
attempts to construct “dry” or ‘‘solid” accumulators, and the 
variation of capacity with the rate of discharge was touched upon. 
The paper concluded with a reference to the extreme importance 
of the caamioal purity of the materials, not only of those used in 
the manufacture of the plates, but also of the acid, and even of 
the water used for filling up. In illustration of the paper, 
specimens were shown which had been kindly lent by the D. P. 
Battery Company, the Electrical Power Storage Company, and the 
Tudor Accumulator Company. A discussion followed in which 
Messrs. F. 8, Pilling, L. M. Ferreira, W. Alston, J. R. Bowden, 
T George, A. W. Marshall, E. S. New, and 
Archer took part. A vote of thanks was accorded the author, and 
e proceedings closed with the announcement of the visit on 
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Pennsylvania Railroad Company, for instance, has been obliged to 


March 11th, when the works of the Electrical Power Storage 


Company at Millwall would be visited, 
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THE PATENT JOURNAL. 


ed “The Mlustrated Official Journal 
Gales Pe he 


Application for Letters Patent. 


we When inventions have been ‘communicated " the 
name and address of the communicating party are 
printed in italics, 


2nd March, 1904, 
CoxsTructTiInG Jornts for Rops, G. E. Sparkes, 


5187. 
London. 

sigs. TiMina Devices for DEVELOPING PaorooRapus, 
F. W. Emuss and J. W. Jones, London, 

4189. Brakes for Locomotives, J, Gresham, London. 

5190, MacazinE CHaNnck Backs for Cameras, N. L. 
Scott, London. 


5191, ELEcTRIC and OTHER Lamps, J. A. Stevens, 


jon. 
so, NON-REFILLABLE Borris, J. R. Musto, Horley, 
rey. 
sind. G.As-COLLECTING Device, W. Macaulay, Larne, Co. 
trim. 
Bg ExTractina Nirrocgn from Arr, E. Kenyon, 
London. 
5195. Makino Nirrocenous Compounns, E. Kenyon, 
London. 
5196. Go.¥ Batis, W. M. Maynard, London. 
5197. INHALER and VaPoRIsER, A. H. Powis, London. 
5198. PHosooRaPHS, A. Fischer, London, 
5199. JacQuARD Looms, H. Résgen, London. 
5200. Rams of Bortnc Mitts, J. E. Mathewson, 
London. 
5201, WOOL-WASHING MacuINe, E. Lesenne, Kingston- 
on-Thames. 
5202. BALL Bearinas, R. Conrad, London. 
5203. Repuctne VaLves, J. Auld, Liverpool. 





5204. PHoTooRaPHIc Cameras, J. Frachebourg, 
London. 
5205, Manvractore of Cosaqugs, H. N. Cahen, 


London. . - 

5206. ManuracTuRE of Cosaqurs, H. N. Cahen, 
London. 

5207. THe DupLex ALBum Lear, M. G. Plowman, 
London. 

5208. Stampine Macuines, M. Eisen, London, 

5209. Macnine Guns, E. Dumortier, London, 

5210. IncaNpescentT Gas Lamps, J. Braunstein, 
London. 

5211, Draco Suogs, W. B. Stark, London. 

5212. Propucinac Printina Surraces, F. Wicks, 


London. 

6213, ConverTING ELgcTricaL into MrcHANicaL 
Evgroy, W. Geipel, F. M. T. Lange, andG. W. Mascord, 
London. 

5214, CONVERTING ELxgorricaL into MEcHANICAL 

Everoy, W. Geipel and F. M, T. Lange, London. 

5215. Trucks for Tramways, E. E, Cook, London. 

6216, Construction of Buttons, C. Franze, London. 

5217. Postal CaRD for ADVERTISEMENTS, A, B, Doxter, 


ndon. 

5218. Burnine of Liqguip Fur, J, Badger, London. 

6219, AvBuMs for PicroRIaL Postoarbs, S. Timings, 
Birmingham. 

6220. Crump Trays and Dust Pans, 8. Timings, Bir- 
mingham. 

6221. Compressinc Hex xs for Boors, J. V. Collier, Bir- 
mingham. 

5222, Bripies for Horses, A. Schumann, London. 

5223. Vatves, J. Y. Johnson.—(4, K. Manafleld, United 
States.) 

5224. Luprovep Fumicatinc Apparatvs, M. Schnaier, 
London. 

6225. Usirep TRADESMEN’s Excnanag, J. W. Youngs, 
London. 
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5226, Line for Towine Cycies, W. Milligan and W. 
Townsend, Stowmarket. 

5227, Guarp for ELecrric Rartways, H. L. Doulton 
and C. E. Morris, London. 

5228. Dress Fastentnos, H, Biinger, Barmen, Ger- 


many. 

5229. Pin Fastenine for Broocugs, G. H. and C, V. 
Hodgetts, Birmingham. 

5230. Lacine Foorpaut Casgs, J. F. Dunkerley, South- 
port, Lancs. 

5281. a Drives for Motor Cars, C. H. Dent, Tam- 
worth. 

5282, ConTROLLING Gas Burners, E. W. C. Kearney, 
London. 

5233. VentiLators for HeLuets, W. and W. Taylor, 
Manchester. 

5234. PLovass, A. G. Mabardi, Manchester. 

5235. InvaLip Frepino Bortties, A. Thatcher, 
London, 

5236. AppLiaNnce for Licutina Topacco Pipgs, A. J. 
Greaves, London. 

5287. Guarp for Hatcuets, R. Morgan, Hafod, near 
Pontypridd, South Wales. 

5288. Door Hanpes, F. Hardman, Smithills, Bolton. 

5239. Lacine Boots, R. Bell, Dumfries, N.B. 

5240. Reverstnc Razor Buapgs, J. R. Watts, Shef- 


eld. 
5241. AppLiaNces for Cycizs, T. 8. Smith, Birming- 
m. 

5242, Pweumatic Trres, J. Davis, Glasgow. 

5243. ManuracTure of Sanitary Pipss, R., A., 8., and 
H. Wragg, Derby. 

5244. Power Screws, G. J. Stevens and W. E. Richards, 
London. 

5245. Stgam Generators, G. J. Stevens and W. E. 
Richards, London. 

5246. PropeLiers for Suips, G. J. Stevens and W. E, 
Richards, London. 

5247. Apparatus for Dyeinc Warps, R. W. Goddard, 
Bradford. 

5248. Wueecs for Venicies, J. W. S. Lawton, Man- 
chester, 

5249. Gotr CLups, A. A. Tattersall, Glasgow. 

5250. Door Sprinas, F, Smith, Birmingham. 

5251. ELectric PLua Connectors, J. H. Tucker, Bir- 
tmingham. 

5252. CLeansinc Beer Pumps, J. W. Billington, 
Burnley. 

5258, VENTILATING APPLIANCES, W. A. Simpson, 
Burnley. 

5854. Fras Lamp for Home Portraiture, T. Azulay, 
London, 

— — Lamp for Home Portraiturg, T. Azulay, 

sondon. 

5256. Baus, Morris and Wilkinson, Limited, and J. 

_ Wilkinson, Burnley. 

5257. TREATMENT of Liquips, T. Berry and W. F. Den- 
holm, Dundee. 

5258. Fotpinc Hat and Bowyer Rests, F. Manley, 
Nelson, Lancs, 

~~ ec for Coat Cuttina, &c., F. Eckersley, 

eds, 

5260. Sounp REcorDING INSTRUMENTS, A. Reiner, 
London. 

5261. TRANSMISSION of PowER of Motors, W. Biddles, 

7, Leicester. 

5262, FInisHine FeLtep Fasrics, R. J.C. Mitchell and 

5 J . Eaton, Manchester. 

5263, Kins for Dry1nc BREWERS’ Gratns, 8. Dymond, 

_ Bristol. 

5264. Macuines for WinpING Yarns, J. B. Hyde, Man- 

Us chester. 

5265, Rk@uLATING the Fiow of Liquip, P. W. Harrison 

_ and T. Webb, St. Helens. 

5266. Startina Motor CycLe Enaines, H. B. Stocks, 

_ Birmingham. 

5267. IMpRovep Bep Warmers, C. M. C. Tyrrell, 

x London. 

5268. TRape Price Lapets, A. E. and F. A. Adams, 
London. 

ELxcrric TRACTION Systems, H. F. Parshall, 

London. 


5270, Recorpinc INstRuMENTS. G. K. B. Elphinstone, 
Londors 











5271. Evtipsoorapn, E. L. Bates, Londo 


n. 

5272. MANUFACTURE of ALconoL, R. Kenneth and 
W. Murray, London. 

5273. Fuse Carriers, J. H. Ward and M. H. Goldstone, 
Manchester. 

5274. RatLway Coupiines, W. and A. G. Williams, 
London. 

5275. Suspenpino Skirt, H. Bloom, London. 

5276. Rerinine of Iron and Sregt, J. B. de Alzugaray, 
London. 

5277. Manuracture of Paper, J. B. de Alaugaray, 
London. 

5278. Sions, H. J. Pearce and W. R. F. Avery, 
London. 

5279. Arr Compressors, D. Cook, London. 

5280. MaNnuracture of Ce.iucorp, R. E. M, Ortmann, 
London. 

5281. Brake for Motor Venicies, A. H. Dare, Ton- 
bridge. 

5282. Bratpinc Macurngs, C. Schiirmann, London. 

5283. Recepracies for Ick Cream, J. B. Schiffer, 
London. 

5284. Sprnit Heatinc Lamps, H. Weissenburger, A. 
Nathan, and B. Goldmann, London. 

5285. Towg. ArreR and Rapiator, J. W. Ewart, Wend- 
over, Bucks. 

5286. APPARATUS for TREATING Viscosz, F. W. Howorth. 
—(La Société Francaise de la Viscose, France.) 

5287. MANUFACTURE of Exastic Tings, A. Spencer, 
London. 

5288. Nut Lock, W. H. Clark, London. 

5289. DisINFECTING TELEPHONE INSTRUMENTS, R. Red- 
path and J. Good, London. 

5290. Printine and Rutine Macuings, F. W. Vickery, 


London. 

5291. Gas and Arm Bow Pipes, L. C. Dettmer, 
London. 

5292. Mepium for CoLourtna, H. H. Charlesworth and 
P. W. H. Grab, London. 

5298. Process for MAKING Nitrates, F. Pearce and C. 
Couchet, London. 

5294. ELecrric ALarMs, J. Kiewert, London. 

5295. CLOTH-DRYING Macuines, P. Klug, London. 

5296. SteaM SuPERHEATERS, D. Roberts, London, 

5297. ELecrric AccumuLaTors, M. I. P. Electrical 
Syndicate, Limited, and A. Blackman, London. 

5298. Fuse Boxes for ELecrricity Suppiy Marys, J. L. 
Davies, London. 

5299. Means for GLazina Gass Houssgs, G. F. Strawson, 
jun., London, 

5800. Means for PLayine a Game of Skit, R. Haddan. 
—(F, Rieuz, ; 

5301. Means for CLeanina Borter Tupes, R. Haddan. 
—(L. Fontaine, France.) 

5302. Pirg Covptinas, G. T.. Temple and J. McRac, 

mdon. 

5303. Manuracturg of IpoxyL, 0. Imray.—({The Basle 
Chemical Works, Switzerland.) 

5304. Maxine Surcicat Banpaaes, R. Robitschek, 
London. 

5805. Save-aLL or CANDLE Howper, M. Cramer, 
London. 

5806. Apparatus for APPLYING Brakes on TRAINS, 
E. M. Preston and A. F. Rock, London. 

5807. Fuse Boxes, E. M. Roberts and P, Good, 
London. 

5808, Exrecrric Contact Devices, P. O. Pedersen, 
London, 

5309, ADJUSTARLE SCAFFOLDING, 
London. 

5310, Improvep Mitts for Grinpixe, GC. J, Potter, 
London. 

ImprRoveD CompounD Boarp, G. 8. Mayhew, 
London. 

5312. PuLt-over or Lastinc Macuines, F, Cutlan, 


ndon, 
5813. BaLt Bearinos, R, Conrad, London, 
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5814. Pweumatic Ting Cover, P. T. Somerville-Large, 
Kilcullen, Co. Kildare. 

6315. DistnrecTING SaniTaRy Apparatus, W. I. and 
M. A. Brooks, Hove. 

5316. Gas Esector for OnpNanceg, A. Boucher and T. J. 
McCloskey, New York. 

~~ Savino Lire from Firg, 8. H. Scotter, Brighton 


est. 
5318. Tae RUDDER-PROPELLER, H. W. Hoszowski, 
Alexandria, Egypt. 
5819. ‘‘ Dry-copyine" Fivump, A. C. Aspinall, Birming- 


am. 

5320. Eygeciassss, T. H. Pritchard, London. 

5821. Reautatina Execrric Vottace, A, Campbell, 
Teddington. 

5322. SecuRING RaILway CaRR1AGE Doors, G. Knowles, 
Nottingham. 

5323. Horsgsuors, J. Grace, Liverpool, 

5324. Exastic Drivinc Mercuanisms, A. Sharp, 
London. 

5325. Drivina MecuaNism of Motor Cars, C. H. Dent, 
Tamworth. 

5826. INTERNAL ComBusTION Enaings, W. Sisson, 
Gloucester. 

5327. PHotooraPHic Cameras, 8S. D. McKellen, Man- 
chester. 

- Hee Puates for Boots, H. Harvey, Stockton-on- 

‘ees, 


5329. AUTOMATICALLY LIGHTING Fires, E. Protheroe, 
Stockton-on-Tees, 

5330. Steam Turpines, H. G. Gardner, Glasgow. 

5331. Means for Ciostnc Carriack Winpows, J. 
Altrichter, G Ow, 

5832. Movine and VANISHING TarRaets, W. F. Brisland, 
Hereford. 

5333. INCANDESCENT Gas Burners, H. Dewey, Bir- 
mingham. 

5334. Winp Sutevps, R. D. Cond, Birmingham. 

5335. Freep InLets of Perrot Cans, H. G. Atkinson, 
Birmingham. 

5336. Improvep Lock Nut, C. W. and J. A. Osborne, 
Manchester. 

5337. Mitts for Rottinc Meta, J. Calderwood and 
J. A. Parker, Birmingham. 

5388. Borers, J. Hailwood and The Smokeless 
Chimney Company, Limited, Manchester. 

5339. PuLLEys, F. Frowein, Sheffield. 

5340. Tippinc Boxes for Sanitary Purposss, W. H. 
Jackson and J. W., B., and H. Dean, Halifax. 

5341. Gas Brackets. T. and G. Hodgkinson, Halifax. 

5342. Steam GenEratino, D. Thomas, Swansea. 

5343. PaonocrapH Recorps, F, M. Cowley, Man- 
chester. 

5344. Lamp Curmneys, O. Schott, Jena, Germany. 

5345. Pneumatic Tires, J. Hardie and F. H. Cooper, 
London, 

5346. STAMPED Brassrounpry, P. G. Allday, London. 

5847. — for SusPENDING Stockinas, E. H. King, 

ndon. 

5348. CoIN- FREED AppaRaTus, U. 8. Sjistrand, 

mdon. 

5349. Oxipisine Merta.uic Surraces, A. 8. Bower, St. 
Neots, Huntingdonshire. 

5350. Hot and Cotp Water Vatves, J. F. Waller, 
London, 

5351. Saws, W. B. Cowham, London. 

5352. Ganaways for EMBARKING PassENGERS, J. Iron, 
London, 

58538. Vatves for Sanirary Traps, J. 
London. 

5354. Wrencu, I. Shoop, London. 

5855. Motors, J. Brockie, London. 

5356. SUPPORTING INCANDESCENT MANTLES, The New 
InvertediIncandescent Gas Lamp Company, Limited, 
and J. Bridger, London. 

5357. Ferbinc BortLe Howper, A. 8. E. Sedgwick, 
London. : 

5358. Pencit Casrgs, P. Heyden, London. 

5359. Printers’ BLanxkets, J. E. Rhodes, London. 

5360. Propucine Hyprocyanic Acip, H. C. Woltereck, 
London. 

5861. SoLDERING ALUMINIUM, W. H. W. Proctor and F. 
T. Jackson, Coventry. 

5362. Contac? Breakers; F, H: de Veulle, Coventry. 


Stewart, 








5863. Mitk Cuurns, R. Lee, London. 

5864. Puzzuz, C. E. Haynes, Kingston-on-Thames. 

5865. ROAD-SANDING ATTACHMENTS for VEHICLES, W. 
Lintern, Kingston-on-Thames. 

5366, Dist1LLinc Apparatus, P. R. J. Willis.—(A. C. 
G. Dupuis, United States.) 

5367. Stopreninc Borrizs, A, Hensler, Kingston-on 

mes. 

5368. SHopkeerers’ Dummiss, C. H. Cohen, London. 

5369, SaHow Carbs, C. H. Cohen, London. 

5370. Finters, E. M. Knight, London. 

5871. Automatic ContRoLLers for Returns Traps of 
Heatine Apparatus, C. A, Southwick, London. 

5372. OverHEAD Ropeways, R. A. Poole and G. C. 
Imbault, London. 

5373. Friction Drivinc Ciutcu, A. Soames and W. 
Langdon-Davies, London. 

5374. Execrric Gear for CoNTROLLING 
Bjornstad, London. 

5375, TooTH-BRUSHES, F. Kleinsorgen, London. 

5376. WHEEL Tires, G. Looms, London. 

5377. Dust Screen for Rar.way CARRIAGE WINDOWS, 
W. McLaren, London. 

5378. Gas Reau.ator, F. Howell, London. 

5879. Revotvine Brusu, G. Rose, Brighton. 

5380. Gyroscopic APPARATUS, F. Verde, London. 

5381. Manuracrore of Lace, J. Francois, London. 

5382. Macuings for ManuracturE of Bricks, B, Kittler, 
London. 

5383. Harr Frame, G. Grunbach, London. 

5384, and Ssogs, E. Evans, London. 

5385. Drivinc Mecuanism, D Honeywood, London. 

5386. Wave Motors, J. A. Langstroth, London. 

5387. Arenas for Aquatic DispLays, B. Thornton, 
London. j 

5388. CARBURETTING AIR, M. Steel and R. Thornton, 
London. 

5389. Locks, G. J. Coles, London. 

5390. Device for Licutinc Fires in Grates, F. W. 
Bell, London. 

5391. MaIntarnine the Surrace of BrLuiaRp TABLEs 
in a Horizontat Position on Boarp Surp, H. J. W. 
Raphael, London. 

5392, Automatic Switch Dancer Sicnaus, C. H. 
Remington, London. 

5393. REFRIGERATING Apparatus, G, C. Marks.—(7The 
Railway and Stationary Refrigerating Company, United 
States.) 

5394. SuPPpoRTING Matrresses upon Bepsteaps, J. R. 
Nolon and F. R. James, London. 

5395. Grips for Gas Puririers, S. and G. B. Cutler 
and 8. Cutler, jun., London. 

5396. Macuines for Makino EnveEcorss, 8. A., F., and 
R. M. Grant, London. 

6397. GrinpiInG or CrusHING Macuines, R. Funcke, 
London. 

5398. Rat Joint SHogs and Cramps, J. B. Anderson, 
London. 

5399. PRESERVATION of CagaM, H. Taylor, Portsmouth. 

5400. NegpLe THREADERS, J. Bratley, Sheffield. 

. NEEDLE THREADERS, J, Bratley, Sheffield. 

. NEEDLE THREapDERS, J. Bratley, Sheffield. 

NEEDLE THREADERS, J. Bratley, Sheffield, 

. NEEDLE THREADERS, J. Bratley, Sheffield, 

NEEDLE TuHreapens, J, Bratley, Sheffield, 

NEEDLE THreaveRs, J. Bratley, Sheffield, 

NEEDLE THREADERS, J. Bratley, Sheffield. 
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5408. Strikisc Gear for Bett Surrtinc, A, Drum- 
mond, Guildford. 

5409. INTERNALLY-FIRED Borer, H. C. Reading, 
Bretby, near Burton-on-Trent. 

5410. Casrers, H, McDonnell, Birmingham, 

5411. CHEEse-cuTtiInc Macuing, G. Lewis and A. 
White, Chelmsford. 

5412. IpentiFicaTion Disc for Motor Cars, H. Collison, 
Dereham, Norfolk, 

5418. Pouttry Automatic Freeper, L. W. Stott, Peter- 
borough. 

5414. Coat-noxes, J, G, Hampson, Liverpool, 

5415. Corrin Drop HaAnpDLEs, 6. H. arsons, Bir- 
mingham, 

5416. InpIa-RUBBER Tires, W. Rowbotham and W. A. 
Tant, Birmingham. 

5417. Marine Borters, J. A. Derham, Halifax. 

5418. Penpants for Corys, C, J. Harmer, Birmingham. 

5419. Fasrentncs for Lecornecs, J. Clarke, Bir- 

mingham. 

5420. Saneuse Boarp and Tee SquaRE ATTACHMENT, 
W. Cerny, Birmingham. 

5421. WeicuTine Motions of Warp Beams, H. Taylor, 
Halifax. 

5422. INTERNAL Comsustion Enotnes, J. J. and W. K. 
Meldrum, Liverpool. 

5428. Power Presses, H. A. and R. H. Griffiths, 


mdon. 
5424. Incanpgscent Gas Burners, H. Sutcliffe, 


‘ax. 

5425. Rupper Heer Paps, I. Frankenburg and Sons, 
Limited, and I. Frankenburg, Manchester. 

5426. Coupsines for Raitway Varxicies, J. and W. 
at on Manchester. 

5427. Constant Drip Lusricator, A. B. Roxburgh, 
Whitley Bay, Northumberland. 

5428. Heckuinc MacuiNne for TreaTIne Fiax, R. W. 
Knox, Glasgow. 

5429, CoIN-FREED Macurygs, A. C. Harris, Leicester. 

5430. PHonocrapss, 8. Angel, Birmingham. 

5431, ImproveD Breve. Prorractor, C. Mole, Birming- 


ham. 

5482. Movements of Looxine Giassgs, G. Moore, jun., 
Birmingham. 

5433, PrEvENTING Loss of Arr from Trrgs, J. Thornhill, 
Pemberton, near Wigan. 

5434. Winpow Sasu Firttinas, G. Anderson, Glasgow. 

5435. MANUFACTURE of GARDEN SPRINKLERS, W. Purser, 
Birmingham. 

5436. Warp Beams of Looms for Weavine, J. Ward, 
Halifax. 

5437. ACETYLENE Gas Generators, D. Whalley and 
The Ideal Gas Company, Limited, Halifax. 

5438, WeicHine Macuings, J. Crowther, Halifax. 

5439, AtracuINnG HEE xs to Boots, A. F, Preston, Not- 
tin . 

5440. RELIABLE Dratn Macuine, A. Salter, jun., 


mdon. 
5441. Vessets for Conrarnina Foops, W. A. 8. Benson, 


ndon. 
5442. Atracuinc He s to Boots, A. F. Preston, Not- 


tingham. 

5443. Boot and SHor Lastinc Macuings, A. F. Preston, 
Nottingham. 

5444. TrEaTinG Yarns, H. H. Tillotson and H. Barker, 
Keighley, Yorks. 

5445. FERMENTED Beveracss, W. Frew and T. Demp- 


ster, London. 

5446. Brake BLocks for FLANGED WHEELS, J.D, Allan, 
London, 

5447. BaLLast CoMPARTMENTS for SUBMARINES, S. Lake, 
London. 

5448. Va.ve Taps, C, Russo, London. 

5449. OssERVING TuBEs for VESSELS, 
London. 

5450. INTERNAL ComBUSTION Enarngs, A. J. Clay, Bur- 
ton-on-Trent. 

5451. Propuction of Hypro-caRBURETTED Arr, R. N. 
Sharp, J. H. Ingle, and H. Thornton, Leeds. 

5452. Stipine Winpows, O. Herzog, Germany. 

5453. Hames for DraveHt ANIMALS, F, Leinen, Ger- 


8. Lake, 


many. 
5454. Sea Baturxo Macuines, W. Burchell, Felix- 
stowe, 


. 6455. AXLE PuLLEys, A. Brown and H. C. Pruce, Bir 


mingham. 
5456. Drawine IupLements, H. A, Swenson, London. 
5457. Macnines for Massacine, J. V. T. Daniels, 


Andon. 
5458. TorLetT Paper Box, J. Owen, Shelton, Stoke-on- 


rent. 
5459. Starntina Exptoston Enarnes, H. B. Stocks, Bir- 
mingham, 









5460. Wrappino or LABELLING Macurves, J. A. Horne, 
London. 

5461. Mik Fitter, H. Anderson, London. 

5462. Packxinc STeRILiseD Dressincs, A. W. Gerrard 
and J. Cuxton, Birmingham. 

5463. Rererence Boox and Writine Stare, C. Plow- 
man, London. 

5464. CHEST Proractors, A. W. Gerrard and J. Cuxson, 
Birmingham. 

5465. Apparatus for Stroppinc Razors, I. and J. 
Rheinberg. London. 

5466. ENoiInE Packino, G. W. Beldam, Liverpool. 

5467, Apparatus for Puriryinc Water, H. Wehner, 
London. 

5468. SELF-LIGHTING MANTLE, F. M. Oldham, London, 

5469. ANALYTICAL Scaces, G. Reimann, London. 

5470. SreeRInc Devices for AvuTomopites, T. L, 
Mitchelmore and E. M. Bowden's Patents Syndi- 
cate, Limited, London. 

5471. TRamRoaps for WHEELS without FLances, A. H. 
Rowan, London. 

5472. Wueet Raiser, H. Edeline, London. 

5478. Arm Brake Apparatus, W. Clark.—(/. V. Wells, 
United States.) 

5474. CenTeRING Piate for Woop TurNINo, T. Hume, 
Galashiels, N.B. 

5475. Process of TREATING LEATHER, J. A. Richardson, 
London. 

5476, Or Lamps, J. Molas, London. 

5477. COLLAPSIBLE Seats or Cuairs, A. E. McCracken, 
London. 

5478. Macuine for Caarcinc Gas Retorts, J. West, 
London. 

5479. Gas Puririzrs, 8., G. B., and 8. Cutler, jun., 
London. 

5480. INcREASING Power of Enoines, A. and W. 
Hunnable, Ilford, Essex. 

5481. TRansMiIssion of Power, A. Hunnable, Ilford, 


B8eX. 
5482. a Cars for CHILDREN, R. H. Baveystock, 
on. 


mi le 

5483. Prgumatic Tires, J. 8. Smith, London. 

5484. Cuttinc ToorHep Gearino, C. G. Redfern.— 
(Werkstitte yiir Maschinenbau cormals Ducommun 
and G. Nardin, Switzerland.) 

5485. Conpensine of Gases, A. F. Browne and D. 
Chandler, London. 

5486. Cutmney Ports, J. W. Smith, London. 

5487. Manuracturine Rerractory Bricks, J. T. Curry; 
London. 

5488. ApsusTING the Sicuts of OrpNancer, G. Forbes, 
London. 

5489. Motor Cyetes, C. G. Garrard, London. 

5490. Rotary Piston Enornes, W. R. Fletcher, T. T. 
Ker.naugh, and J. Gleave, London. 

5491. APPLIANCES for Use in Swimmine, A. R. Hughes, 
London. 

5492. Lirts, H. D. Barlow, London. 

5493. Apparatus for Dryino Textites, P. Klug, 


London. 

5494, Inpex for ReoisTeERING Names, A. 8. Verrall, 
London. 

5495. FLurp Pressure Repucine AppaRatvs, 0. Imray, 
+E, Kunzel and Co,, Germany.) 

5496. Rock Daitis, G, Barnsley, London. 

5497. ReciprocaTinG Enajnegs, V. Daniel, London. 

5498, Cooxina Apparatus, O. Ramsedorf and J. Frese, 


mdon. 
5499, Brakes for Rar.way Wacons, J. Peart, London, 
5500. Smoke Reraininc Apparatus, B. Loeb, London. 
5501. Compasses for Ska Use, de C, Beamish, Liver- 


pool. 
5602. Oaws for Mitk Carts, &c., G. Carey, Livyer- 


poo: 
5503. Pen Nips, G. Cooper, Abbey Wood, Kent. 
5604, NEEDLE THREADER, R, J. Winn, Newcastle-on- 


‘yne. 
5505. Locomotive Funnets, G. H. Schofield, Abram, 
W 


near an. 
5506. SeeED PuniEys for Motors, C, Payne, Cran- 
brook, Kent, 
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5507, Horss-sits, J. P. Andresen, Germany. 

5508. Guipinc Device for Cycizs, J. von Billow, 
Germany. 

ba oS + ape cme Action for Orcans, J. T. Bannister, 


5510. HAMMock, A. Gundlfinger,. Germany. 
5511. .Weavine Faprics, E. Béran, Berlin W., Ger- 


many. 
5512. Stups, W. H. Moore and T. Morton, Birming- 
hai 


m. 
5513. Propetiine Surps, R. W. Clery, Queen's Co., 
Ireland. 

5514. Woop Biocks, W. Nicholson and G. Chapman, 


5515. Seat for Trams, J. Latham and J. Mallinson, 
Wakefield, Yorks. 

5516. ENVELopg, F. A. Homer, London. 

5517. Sprep Gear for Cycies, H. Russell, Kirkby 
Mabycard, near Ripon. 

5518. Manoies for Fasrics, &c., J. Smalley, Man- 
chester. 

5519. Etectric Conpuit PLovenway, T. T. Dewhirst 
and J. Gurney, London, 

5520. Frame for Spinninc Cotton, J. Hargreaves, 
Bolton. 

. SPEcTACLE TriaL Frames, T. H. Sutcliffe, 
London. 

5522. PHotocRaPHic Rotter Buinp Ssutters, J. E, 
Thornton, Altrincham. 

= Concrete Roors, M. Manke and P, Kilau; 

iw. 

5524 ASHING PHOTOGRAPHIC Piates, H. Smith, 
Newcastle-upon-Tyne. 

5525. Suction CHAMBER for DENTAL Pats, W, Jones, 


London. 

5526. Drivine Gear for Motors, E, C. F. Otto, 
London. 

5527. WHEELS for Motors, C. L. Tweedale, Weston, 
near Otley, Yorks. 

5528, Composition for InsuLATING Purposes, J. H. 
Brindle, Urmston, near Manchester. 

5529. ARGaND Gas Burners, W, Grafton, London. 

5530. AvToMoBILEs, H. B. and S, A, Lake, Birming- 
ham. 

5531. Manuracture of TusvuLaR Bopyss, J. Knox, 
Manchester. 

5532. INTERNAL ComBusTION Enatnes, A. D. Sedger, 
jun., Birmingham, 

5533. VENETIAN BLInps, C. E. Dodsley, Burnley. 

5534. HoLpger for Fire-Licuters, J, T. Mayall, Man- 
chester. 

5535. Gas Propucers, J. B. Smith and R. Grant, 


~ 

5530. RANGE-FINDERS for Use at Ska, J. A. Rowe, 
London. 

5587. Box for Paper, W. H. and B. H. Jones, Wolver- 
hampto: 


»pton. 

5538, Cone Drivine, J. W. Briggs, Halifax. 

5589. SpinpLe for SPINNING AMES, H. Meynell, 
Halifax. 

5540. Propuctne Nitric Acrp from Arr, A. and H. 
Pauling, Berlin W., Germany. 

5541. MetHop of RecuuaTine the SprEp of Explosion 
Enorngs, C. Smith, W. N. Savory, and H.C. Adams, 
Norwich. 

5542. MILKING APPLIANCES, R. Wallace, Glasgow. 

5543, Matcu-pox Houpers, E. A. Parker, London. 

5544. CHEgKING Fares of Passencers, H. D. Black, 
London. 


5545. Stove for Heatina Irons, A. V. Maniachi, 
London. 
5546. Drivinc Device for Boats, R. Rauhudt, 


Berlin W., Germany. : 

5547. Bow Lamp, J. Smallwood and W. E. Crowther, 
Manchester. ‘ 

5548. WrapPEeR for Usk as a Covupowr, A. J. Lawson, 
London. , 

5549. MaNuFacTuRE of Campnors, J. C. Richardson, 
London; 
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. Apparatus for Recorprina Music, G. E. Prince, 
London. 
5551. Buckets for Conveyors, F. W. Dawson, 
London. 
5552. SurcicaL Instruments, F. J. Hyam, London. 
53. CanDLEsticks, G. Edson, London. 
5554. Prevention of Down-pRavenut in Carmyeys, J. 
Williams, Amersham, Bucks. 
5555. SPRING FrRaME ATTACHMENT for Motor CycLEs, 
R. W. B. Billinghurst, Sutton, Surrey. 
5556. MaNuFAcTuRE of CYLINDERS for Printine, M 
Sandmann, Germay. 
5557. Surrt lrontna Macurnes, H. Fabian, London. 
5558. ArracuiInG Sipe Liexts to Van Covers, F. A. 
Poupard, London. 
4559. PrevENTING the FreEzine of Water, F. E. Ross, 
London. 
5560. Corts for EvecrricaL Macuines, I. Ge Kaiser, 
London. 
5561. VARIABLE SpeED Gear, W. H. Newman, London. 
5562. Frrrinas for Lrpraries, G. Gardiner, London. 
5563. INCANDESCENT Vapour Burners, R. T. Broughton, 
Derby. 
5564. TRAVELLING Baas, A. Garstin, London. 
5565. SHorrne Smitus’ Rasp, M. Miller, London. 
5566. Jorsts for Wires of Etectricat ENerecy, W. 
Heatley, London. 
5567. CLEANERS for SeecTac ies, A. Siissmann and R. 
Hoffmann, London. 
5568. Avromatic CuT-orF Vatvges, G. W. Koehler, 
London. 
5569. CrcLe Supports, J. Garel, London. 
5570. CARBURETTING and DISTRIBUTING 
Hogan, London. 
5571. PoRTABLE Lappers, M. Tetzlaff, London, 
. Horse Biankets, I. J. Foglesong, London. 
5573. THIMBLE, F. Needham and W. H. Sorfleet, 
London. 
5574. Propuctne Starch MATERIALS, J. Kantorowicz, 
London. 
5575. Corset Buss, S. Lindauer, London. 
5576. VARIABLE Friction GkaRING, L. 
London. 
5577. Vatves, L. L. Griffiths, London. 
5578. PaonooraPH, G. C. Marks.—(The New Jersey 
Patent Company, United States.) 
5579. Motor Tire Covers, M. J. Rowley, London. 
5580. Ixprcators, C. E. Elliott, London. 
5581. Jars and Borttss, A. E. Pike and J. L. Osborn, 
London. 
5582. ELecrrostatic Watt Meters, E. Wilson, Black- 
eath. 
5583. NoN - REFILLABLE Bortties, J. G. Reddick, 


Ar, G. L. 


Sanders, 


London. 

5584. Suprporr for Motor Cycies, J. J. Bourcart, 
London. 

5585. Propuctne CoLour Errects on TexTILe Fasrics, 
A. E. Sunderland and the Bradford Dyers’ Associa- 
tion, Limited, Liverpool. 

5586. PorTaBLE PxHotocraPHic Dark Rooms, A. 
Meunier, Live: 

5587. TeacHING NuMERaTIoON, G. W. and M. L. Hoyle, 
Liverpool. 

5588. Partovcr Tennis, A. Aston, Liverpool. 

5589. Brarpine Macuryss, J. P. Swift and A, Sutcliffe, 
London. 

5590. Horstine Apparatus, A. A. Hopkinson, London. 

5591. TreaTInGc Zinc Org, W. L. St. J. Alton and W,. 
Raimsay, London. 

5592. INTERNAL COMBUSTION Miles, 
London. : 

5593. MANUFACTURE of Cicars, W. Arp, London. 

5594. Topacco Prpgs, J. V. Miillenbach, London. 

W. Howorth.— 

Acetylen Akticbolaget, 


Enaings, L. 


(The Svenska Carbid and 
Sweden.) 

5596. TELEGRAPHIC AppaRaTus, F. G. Creed and W. 
A. Coulson, Iondon. 

5597. Pocket Knives, I. Kenney and H. E. Culverwell, 
London. 

5598. Locomotives, J. Stumpf, London. 

5599. INCANDESCENT Gas Burners, A. S. Francis, 
London. 

5600. Hypravutic Presses, W. P. Trenery, London. 

5601. Apparatus for Mrxinc Beveracgs, C. G. Scott, 
London. 

5602. Tires for the WHELs of VenIcLEes, A. Bonnaud, 
London. 

5603. MAKING CARBONATE of Ammonia, F. Lennard, 
London. 

5604. Dentat Casrnets, 8. E. Pedley and L. Spillman 
and Co.'s Successors, Limited, J ondon. 

5605, Rat Jort Tig Piates, P. W. Mosher, Michigan, 


-S.A. 
5606. Repgatine Action for PiaNorortss, E. E. Max- 
ted and G. H. Starmer, Tunbridge Wells. 
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5607. NON-SPLASHING BaRREL VENTER, W. H. Read, 
Redditch. 

5608. New Mopet Carp TaB.e, W. T. Low, London. 

5609. MANUFACTURE of CanpLes, J. Fearnhead, 
Bolton. 

5610. Horse Racine Retreat Frac, H. T. Pearson, 
T. M. Kenna, and W. Pike, Windsor. 

5611. Bett Conveyors, R. M. Catlin, London. 

5612. Wispows for Venicies, G. W. Pridmore, 
London. 

5613. CooLIne 
Coventry. 

5614. Barres, T. Main, Glasgow. 

5615. Protectors for Pyeumatic Tires, F. Schmidt 
and C. Sharp, Southampton. 

5616. WasHInc Macuines, W. L. Bradford, Man- 
chester. 

£617. Bune Locks, F. Pentlarge, Glasgow. 

5618. Device for THReapInG Neepies, J. Darling, 
Glasgow. 

5619. Printinc Macutngs, J. de. B. Galwey and E. 
Schreier, Dublin. 

5620. Junction Boxes for E:ectric Wirina, F. Muir- 
head, London. 

5621. BorronHOLe SewinG Macuines, W. Fairweather. 
— (The Singer Manufacturing Company, United 
States.) 

5622. Miners’ Borrnc Macuiygs, J. Allison, London. 

5623. CLEANING Tosacco Pipgs, E. H. W. Foot, Dun- 
cannon, Co. Wexford, Ireland. 

5624. HacKuinc Macuings, J. Barbour, Halifax. 

5625. IMPROVED MEMORANDUM TaBLET, B. E. Drury, 
Sheffield. 

5626. Foot for TaBLes and Caarrs, W. Trussell, Bur- 
ton-on-Trent. 

5627. BoTrrLe-RINsING Apparatus, T. Hill, Hull. 

5628. SqueEcrEs for Photocrapus, A. W. 8S. Sanderson, 
Altrincham. 

5629. Revo.vine Biscuit Box Stanp, E. C. Underwood, 
London. 

5630, Gas or ELEcTrRicat Fittinas, J. Solari, Exeter. 

5631. Nove. Puzzxr, J. Dewar, London. 

632. Motor Cars, W. Baines, Liverpool. 

7 = of ARRANGING Carbs, W. E. Walmsley, 
1 Ve! ool. 

5634. Switcu Pornt for ELecrrica Traction, J. Bon- 
throne, Liverpool. 

5335. Construction of ReFrricgrators, H. O. Ellis, 
Liverpool, 

5636. Winpinc Mecnanism for Spinninc Muves and 
Twiners, J. Bowker, C. Butterworth, and T. McVay, 
Manchester. 

5637. SeaLine Bortves, L. Johnson and J. H. Jefferies, 
Wolverhampton. 

5638. Topacco Pipes, H. H. Mayor, Liverpool. 


Device for Enotnes, A. J. Davis, 


5639, TippLeRS for Coat, J. A. G. Ross, Newcastle-un-. 


Tyne. 

5640, Roor Exrract VENTILATORS, J. King, Limited, 
Liverpool. 3 

5641. Rorary SewacE Distrisutors, H. B. Killon, 
Heaton Moor, near Stockport. 

5642, ADJUSTABLE Easy Cuairr, 8. Realff, Brighton. 

5643. Protectors for Herts of Boors, C, P, Horton, 
Birmingham, 





- 

5644. Foa SicNaLine, A. E. Mitton and E. Blakemore, 
Birmingham, 

5645. Trump Carp INbIcATOR, Payton, Pepper and 
Sons, Limited, and J. W. Rowbatham, Birmingham. 

5646. Execrric Lamps, R. Béhm, London. 

5647, Roap Swrepinac Macuings, G. Cox and G. C. 
Freeman, London. 

5648. TREATING BLast Furnace Siac, J. H. W. String- 
fellow, London. 

5649, PLatine ALuminiuM, R. B. Wheatley, London, 
}50, PuLLEy Biocks, M. A. Magness and J. Ratchford, 
Birmingham. 

5651, FLusnina Tanks for Water-cLosets, G. Barker. 
—+(C. H. Phillips, United States.) 

5652. GATHERING Tape, R. J. Brownlow, Manchester. 

5653. SEWAGE SPRINKLERS, E. T. Howard, Wellington, 
Somerset. 

5654. Borr.e Stopper, F. Wolter, Hamburg, Germany. 

5655. IMPREGNATING Apparatus, F. Wolter, Hamburg, 
Germany. 

5656. Securnina Laces of Boots, W. J. Bamber, Man- 
chester. 

5657. Lack Macuines, T. Fletcher and R. Wragg, 
Derby. 

5658. Steam GENERATORS, W. T. Smith, Manchester. 

5659. Heat CrrcvuLator for Borer Tupes, J. Philp, 
New York City, U.S.A. 

5660. INTERNAL CompBusTION Enorngs, E. J. Bucking- 
ham, London. 

5661. Hay-stack TESTER and MgasureRr, A. G. Colson, 
London. 

é . NON-REFILLABLE Bott.e, M. Vincent, London. 

5663. ANNUNcIATORS for ELEcTRIC BELLs, H. Henning, 
London. 

5664. Wat Biock for ELectric Licut Fixture, J. W. 
Ewart, Wendover, Bucks. 

5665. Carvine Forks, A. J. Rowe, Ramsgate. 

5666. CONVERTING MATCHEs into Fusrss, C. H. Morgan, 
London. 

5667. TRIPLE Piston Steam Enatve, D. T. Thomas, 
London. 

5668. AvTomaTic Lupricators, C. McG. Bate, Belfast. 

5669. Raw Hive Spuitrinc Macaines, C. Pell, 
London. 

5670. ELectric INCANDESCENT Lamps, E. B. Skinner, 
London. 

5671. Brazrsc, H. H. Lake.—(VJ. C. Bassett, T. £. 

Parker and H. F. Strout, United States.) 

5672. Pneumatic CAULKING Too;s, J. Keller, London. 

= ADJUSTABLE WRENCHES, G. W. Nasbey, Birming- 
ham. 

5674. Apparatus for GENERATING Gas, W. 
London. 

5675. Boxes, H. E. Hughes, London. 

5676. Junctions of Tramway Ral.s, G. Law, jun., Bir- 
maingham. 

5677. Rius for VenicLe WHEELS, H. H. Lake.—{ Verein- 
igte Guamiwaaren-Fabriken Harburg-Wein Vormals 
Menier-J. N. Reithoffer, Germany.) 

5678. a Conpvuctors or CaBLEs, 8, G. Brown, 

mdon. 

5679. Gear for Vatves of Exastic FLvrip PRressuRE 
EnoiNnes, Davy Brothers, Limited, A. J. Capron, and 
E. Crowe, London. 

5680. Stanps for PHotocrapasic Apparatus, J. Becker, 
London. 

5681. Apparatus for Heatinc Deap Heaps of Street 
incots, A. G. Bloxam.—(Gutehoffaungshiitte Aktien- 
verein fiir Berghbau und Hiittenbetrvieb, Germany.) 

5682, REVERSIBLE Drivinc Gear, A. G. Bloxam.— 
(Cannstatter Misch-und Knetimaschinen-Fabrik-Cann- 
statter Damps-Backojen Fabrik Werner and Preiderer, 
Germany.) 

5683. TYPEWRITING Macuings, H. Ellis, London. 

5684. Music Supports, W. R. Pearce and Chappell and 
Co., Limited, London. 

5685. IMPROVED Foop for Catrir, E. Gibson-Cooney, 
London. 

5686. Devices for Motor Car WHEELS, F. H. Richard- 
son, London. 

5687. Device for Savinc 
Schnurer, London. 

5688. APPARATUS for Propuctine Reactions in GasEs, 
J. Y. Johnson.—{Badische Anilin and Soda Fabrik, 
Germany.) 

5689. AMUSEMENT Apparatus, C. C. Eggers, London. 

5690. MacHINes for SCREENING Sanp, C. Morehead, 
London. ‘ 

5691. Macutnes for ScREENING Sanp, C. Morehead, 
London. 

5692. PHonocrapas, E. Middleton and 8. J. Hamblin, 
London. 

5093. WATER-CIRCULATING APPARATUS, A. J. Boult.— 
(The Goold Shapley and Muir Company of Brantyord, 
Limited, Canada.) 

5694. GrinpING Biapes of Razors, F. W. Blasberg, 
London. 

5695. PorTABLE Soap Boxss, A. J. Boult.—(Chemische 
Werke Hansa Gesellachaft iit beschriinkter Haftung, 
Germany.) 

56%, DorGH-BREAKING H. Scott, 
London. 

5697. WaATER-TUBE Borters, M. Gratz and J. Gahbos, 
London. 

5698. Vices, H. H. Lake.—(/. Jacobson, United States.) 

5699, Toots Brusaes, B. F. Burman, London. 

5700. Frames for the Manoracture of Matcurs, F. 
Durant, London. 

5701. Founpry CorE-MAKING Macurnes, J. W. Phillips 
and 8. Holt, London. 

5702. Puzzie, W. B. Mair, London. 

5708. SecuRING TURBINE Bucket Covers, The Warwick 
Machinery Company, Limited.—{The General Electric 
Company, United States.) 

5704. Exastic Frum Tvurpines, The Warwick 
Machinery Company, Limited.—{ The General Electric 
Company, United States.) 

5705. Evastic Fivrp Torsines, The Warwick 
Machinery Company, Limited.—{ The General Electric 
Company, United States.) 

5706. Exastic Fier Twoursines, The Warwick 
Machinery Company, Limited.—( The General Electric 
Company, United States.) 

5707. Bucket for TuRBINES, The Warwick Machinery 
Company, Limited.—(The General Electric Company, 
United States.) 

5708. Exastic Fiurp Torsines, The Warwick 
Machinery Company, Limited.—(The General Electric 
Company, United States.) 

5709. Supports for Buckets, The Warwick Machinery 
Company, Limited.—(The General Electric Company, 
United States.) 

5710. FasTENERS for Bets, A. H. Edwards, London. 

5711. MAkInG Cement, E. and G. J. Bidtel and G. K. 
N. Nutz, London. 

J. Shedlock, 


Lord, 


Lire at Sea, E. Manco- 


MacHINERY, W. 


5712. MANUFACTURE of ASPHALT, J. 
London. 

5713. Rock Breakers, G. H. Thurston, London. 

5714. Way Brackets, A. H. Wheeler.—(F. A. Wheeler, 
Natal.) 

5715. INTERNAL ComBusTION Enatnes, Sir C. 8. 
Forbes, Bart., London. 

5716, Automatic FEEDING MACHINE, 
London. 

5717. SLAUGHTERING ANIMALS, A. Brennecke.—(Thiv 
Adler Waffenwerk, Germany.) 

5718. Stgam Boirers, G. H. Biddles and Wadkin and 
Co., London. 2 


and Co., London. 

5720. NON-REFILLING Bottes, F. Jost, Liverpool. 

5721. VeHicie Trres, M. V. B. Rush, London. 

5722. Apparatus for Sprayina Carps, O. L. Burdick, 
London. 

5723. WATER-POWER ENGINE, F. Kwiatkowskl and F 
Stefanski, London. 

5724. MAaNuracturE of Cosaques, H. N. Cahen, 
London. 

5725. Atr Guns, M. Pulvermann.—(F. 
Germany.) 

5726. INCANDESCENT Gas Manties, T. N. Atkinson, 
London. 

5727. Optica. Prisms and InstRumEnNtTs, P. F, Putz, 


P. Dubrule, 


Langenhan, 


Othe 


London, 





AGRICULTURAL IMPLEMENTS, J. Tennant, 
sndon, 

5729, ELastic Fiur Turpinges, F. W. Howorth.— 
(Actiengesellachast dev Maschinenfabriken von Escher 
Wyss and Co,, Sivitzerland.) 

5730. TREATMENT of Viscosk, F. W. Howorth.—(La 
Société Francaise de la Viscose, France, 

5781. Crocks, F. W. Howorth.—(4et/engesellachayt 
* Mugneta” Bleterisehe Uhven ohne Batterie wnd ohne 
Contacte, Switzerland.) 

5732. TRIGGER ARRANGEMENT of 
Turudija, London. : 

5733. Gas Burners, F. Altmann, London. 

5784. CENTRIFUGAL GoveRNors, The Warwick 
Machinery Company, Limited.—(7he General Electric 
Company, United States.) 


FIRE-ARMS, §&. 
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5785. Mii. for GRinpING PuRPosEs, J. Beacon and W. 
A. Rowe, Birmingham. 

5736. CHENILLE Carpets, H. J. Homfray and W. H. 
Lorimer, Halifax. 

5737. Dry Seats, T. Thomson, Dublin. 

5738. Sprep Recucators for STEAM Enornes, H. White, 
Halifax. 

5739. Kant Trp and Untiprine Brinor for BANsogs, C. 
Skinner, London. 

5740. TrpE Miu, T. B. Stoney, Donegal. 

5741. Motive Power, J. W. Hartley, Stone, Staffs. 
5742. Stentina Device for Frre-arms, T. Gilbert- 
Russell, Lewes. 
5743. TRANSMITTING 

London. 
5744. Lixorypr Macuines, E. B. Clark, Manchester. 
5745. MANUFACTURE of Starr-Rop Eves, J, J. James, 
Birmingham. 
5746. FASTENING Motor Car Doors, F. W. Leggatt 
and A. G. Giles, Birmingham. 
5747. Steam GENERATORS, J. Cowan and L. Jones, 
London. 
5748. Cups, C. Challoner, Manchester. 
5749. Wert-suppLyInG Devices, G. P. Holden and J. 
W. Bury, Manchester. 
5750. ToasTInG APPLIANCE, J. D. McCormick, Glasgow. 
i . Saucepan Lips, A. E. Roberts, Huddersfield. 
5752. Gas Heatina Stoves, H. Niemeczek, Man- 
chester. 
5753. VARIABLE Speep Gear for Motor Cars, W. 
Baines, Liverpool. 
5754. Penctt Hotpra Device, G. Ramsay, London. 
5755. Sewina Macaines, The Singer Manufacturing 
Company and R. J. Kerr, London. 
3. ANTI-SKIDDING APPLIANCES for Motor Cars, T. 
Stewart, Glasgow. 
Rocxinac Devetopinc Disues, A. Whowell, 
W. E. 


Rotary Motion, A. Gerrett, 


Manchester. 

5758. ELEcTRIC 
Oxford. 

5759. StopreRina Bortves, E. A. Matthias, Liverpool. 

5760. Sewinc Macutives, 8S. H. Keeling and H. M. 
Picken, Birmingham. 

5761. COMBINATION SOVEREIGN Pcrsk and Matcnu Box, 
T. Wilcox, Birmingham. 

5762. OpENING SEALED CANISTERS, J. E. 
Belfast. 

5763. ORNAMENTING 
Manchester. 

5764. Boor Protectors, E. Ayers, London. 

5765, TRANSMITTING Heat, W. J. Still, London. 

5766. Porato-cuTTinc Macuings, E. Klotz, Londcn. 

5767. TURBINE Pips, R. Kerr, Glasgow. 

5768. Cutout for Exgecrric TRo_Ley Wires, J. Wood- 
ward, Leeds. 

5769. Putieys, H. A. Farwig, Edenbridge, Kent. 

5770. PREVENTING Dust ACCUMULATING on WHEEL 
Rus, R. Blakoe, London. 

5771. Fire Sprinkvers, C. H. Behnisch, 

5772. CaNpuesticks and Hotpers, W. W. 
sham. 

5773. Gear for E.ecrric Conpuir Tramways, P. T. J. 
Estler, London. 

5774. AUTOMATIC Fintno FunNEL, C. Mead, London. 

5775. Mostarp Pot, R. Kunicke and W. Junor, 
London. 

5776. Apparatus for Loapinc Hay, H. H. Harman and 
W. A. Parks, London. 

5777. Borris Stopper, W. F. Donovan and G. Baumann, 
London. 

5778. Fiurp Pressure Tursines, J. W. Cloud, London. 

5 INTERNAL CompusTiIon Motors, 8. Miller, Ted- 
dington. 

5780. Supports for Cores 
Sonnet, London. 

5781. Tent Equipment Rack for Micitary Purposes, 
R. Hook, W. Taylor, and J. J. Cooke, Birmingham. 

Print1NoG, H. E. Newton.—(Farlienfubriken vormals 
Fricdrvich Bayer and Co, Germany.) 

5783. Botties, R. D. Bradford, London. 

5784. Sprino Saarts, C. von KnorringandJ. Nadrowski, 
London. 

5785, CARBURETTERS, J. Gore, London, 

5786. Gasor Vapour ELgctric Lamps, The British Thom- 
son-Houston Company, Limited, and E, Schattner, 
London. 

5787. Macutne with Revotvinc Wines, H. Hiickel, 
London. 

5788. Junction Prece for Tuninc, W. H. K. Bowley, 
London. 

5789. Process for BLEACHING FLour MILK, S. Leetham, 
London. 

5790. APPARATUS for STERILISING, &c., 8S. 

sondon. 

5791. Apparatus for Propvcino a Vacuum, O. Imray. 
—+(C. W. Stanton, United States.) 

5792. Means for Protectinc Pockets, E. 
Kingston-on-Thames. 

5793. IMPROVED CALENDAR, J. A. Cheape, Kingston-on- 
Thames, 

5794. OPENING of Gates, C. Wilson and J. E. Sadler, 
Kingston-on-Thames. 

5795, SpgeD GEAR for Cycies, H. T. Craven, Kingston- 
on-Thames, 

5796. MANHOLE Covers, H. P. Martin, Kingston-on- 

mes, 

5797. PREPARING PrintinG Surraces, P. R. J. Willis. 
—(B. A. Brooks, United States.) 

5798. UmBRELLAas, T. Pachali, Kingston-on-Thames. 

5799. APPARATUS for SEraRaTING Coke, H. Lelarge, 
Kingston-on-Thames. 

5800. ExpLosion Enoines, L. C. Barker and H. N. 
Hickley, London. 

5801. CoupLine for Rattway Veuicies, J. Langford, 
London. 

5802. DEMONSTRATING the PrINcrIPLEs of uhe METRIC 
System, J. Lingham-Lees, London. 

5803. ELxctric Motors, Mavor and Coulson, Limited, 
and H. A. Mavor, London. 

5804. INTERNAL ComBusTION Enarnes, K. J. McMullen, 
London. 

5805. Rappina Piates for Patterns, A. L. Dugon, 
London. 

5806. CHANGE SPEED GEar, A. Soares and W. Langdon- 
Davies, London. 

5807. KING Nuts, J. G. Blatter, London, 

5808. CanDLEsTIcKs, P. A. Vaile, London. 

5809. ProvectILes, P. A. Vaile, London. 

5810. ANTI-CONCUSSION Paps, W. 8S. Cort and G. I. 
Porter, London. 

5811. LUNCHEON Baskets, J. W. Paton, Liverpool. 

5812, Apparatus for ConpENsING SrEaM, J. Tinsley, 
Liverpool. 

5813. Stiver Cans, G Stiechle, Liverpool. 

5814. PHOTOGRAPHIC PRINTING Process, H. Bennion- 
Booth, Liverpool. 

5815. Toornep Wnaerets, R. Haddan.—(F. 
France.) 

5816. Boot-MaKING Macuinery, R, G. Hammersley 
and J. H. Pochin, London. 

5817. Vatves, E. Whitaker, London. 

5818, PNgumatic Tooxs, A. J. Boult.—(/mpevial Pneu- 
matic Tool Company, Unitea States.) 

5819, CaARBURETTERS, W, Poland, London, 

5820, CARBURETTERS, W, Poland, Jondon, 


CaBLE ConDUCTORS, Hitch, 


Ferguson, 


Piaitep Faprics, C. Gebiihr, 


London. 
West, Hor- 


used in Founpries, H. 


Leetham, 


C. Bates, 


Gayer, 





— 


5821. Borrte Fittinc Apparatus, 8. L, Goldman 
London, ’ 

5822, DrracHABLE Rims for Motor Cars, J. H. Barry 
and W. J. Hunter, London. . 

5823. DryIne STEREOTYPING Marrices, H. Harrild and 
J. F. Buckland, London, 

5824. lanirer for ExpiLosion 
London, 

5825, Propuctna Gas for Exaines, J. 8, 
London. 

5826, Ecectric Arc Lamps, W. J. Davy, London, 

5827. ManuractuRE of Tire Covers, N, Korth 
London. , 

5828. Dries for 
London. 

5829, Winpow Buinps, E. Joly, London. 
330. RESILIENT WHEELS, E, C. F. Otto, London. 

5831. Braces, H. Dowler. London, 

5832. Motor VruHic.es, W. J. Lloyd and W. 
London. 

1833. Fountain PEN FILierR, Bewley and 
Limited, and H. C. Draper, London, 

5834. Mretar Pier Currers, W. T. Snell, London. 

5835. Rock Dritis, La Société Anonym 
Ateliers Burton, London. * 

5836. Cricket Bats, W. H. Stanley, Loadon. 


Motors, TI. Luthi, 


Pre Utice, 


Empossinc Paper, T. Hawking, 


Pr iest, 


Draper, 


des 








SELECTED AMERICAN PATENTS, 


From the United States Patent-qffice Official Gazette, 


747,387, Traction Esaing, B. J. Diplock, West. 
minster, England.—Filed Mareh 21st, 19038, 

Clain.—-Q) The combination of a spoke, a foot 
pivoted to the spoke, and friction-gear tending to tury 
the foot about its ar (2) The combination of 4 
— a foot pivoted to the spoke, a roller pivoted to 
the spoke, and friction gear connecting the roller and 
the foot. i 


(8) The combination of a spoke, a foot 


pivoted to the spoke, a stud fixed to the 


<3 Q 
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roller free to turn on the stud, and friction gear con- 
necting the roller and the foot. (4) The combination 
of.a spoke, a foot pivoted to the spoke, a stud fixed to 
the spoke, a roller free to turn on the stud, a spindle 
passing through the stud, a friction device connecting 
the roller and the spindle, a pinion fixed to the spindle, 
a rack gearing with the pinion, a second pinion gearing 
with the rack, and a finger carried by the second 
pinion and engaging with the foot. 

747,857. Evastic Fiurp Tursing, (. G. Curtis, New 

York, N.Y.—Filed Auguat Lat, 1902. 

Claim.—In an elastic fluid turbine, the combination 
with a wheel rim having a dovetailed channel of 
greater width than the vane bases, and extending 
entirely around the wheel rim, of dovetailed vane 


ws 
AQNANEN 


Wy 


bases inserted in said channel on one side thereof, each 
vane hase carrying a number of vanes, bevell 
locking keys securing the vane bases in the channel 
and anencircling band secured to the outer ends of the 
vanes by studs formed integral with the vanes, sub 
stantially as set forth 


747,920, CEMENT AND Process OF PRODUCING SAME, 
H. Passow, Hamburg, Gerindiny.— Filed January 6th, 
1903. 

Claim.—(\) The cement process which consists in 
disintegrating highly - heated furnace slag into 
particles, in projecting the same through a cooling 
fluid into inpingement upon a surface and in cohering 
the same. (2) The cement process which consists in 
aggregating disintegrated particles of highly-heated 
furnace slag and in regulating the time said furnace 


40 


slag remains within tho critical temperature zone 
as to form a material containing substantial propor- 
tions of active cement material. (3) The cement pro- 
cess which consists in bringing furnace slag to a 
molten condition, in disintegrating and in slowly 
cooling the same so as to form active cement material, 
in bringing furnace slag to « molten condition, in dis- 
integrating and in quickly cooling the same s0 as to 
form inert cement material and in mixing substantial 
proportions of said active and inert cement materials 
to form a highly cementitious material, 
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BRITISH LOCOMOTIVE WORK IN 1903. 
By CHARLES Rovs-MARTEN. 
No. V.* 

Next in order of Bradshaw after the London and North- 
Western comes the Midland Railway. My experiences 
on that line were obtained with three different locomo- 
tive types, all designed by Mr. 8. W. Johnson, whose 
recent retirement from the locomotive superintendency at 
Derby is a great loss to the engineering world, how- 
ever well-earned his repose must be recognised as being: 

(1) The new compounds, (2) the Belpaire class, and (3) 
the single-wheelers. 

As Mr. Johnson in his interesting pamphlet descriptive 
of his compound locomotive expressly mentions its method 
of compounding as the Smith system, I presume it will 


be correct to refer to the Midland compounds as being | 


« designed by Mr. Johnson on the Smith system,” just as 
the Great Western compound La France and her sister 
engines on the French Northern Railway were “ designed 
by M. du Bousquet on the de Glehn system;” and, if so, 
it will probably be accurate to go a step farther and 
point to No. 1619 of the North-Eastern Railway as the 
prototype of the new order. It will be remembered that 
that North-Rastern engine, originally designed and built 
by Mr. Wilson Worsdell on the two-eylinder compound 
system, invented by his brother, Mr. T. W. Wors 


dell and Herr von Borries, was rebuilt in 1898, 
but not on the high-pressure single-expansion — prin 


ciple, as in the case of the other 
compounds. Occasion was taken to 
method of compounding devised by 


two-cylindered 
test the new 


Mr. Walter J. 


Johnson, in his official description of them, which he was 
good enough to send me, says: “ There are three cylinders 

-one high-pressure and two low-pressure. The high- 
pressure cylinder, which has a diameter of 19in. and a 
stroke of 26in., is placed between the frames under the 


smoke-box, and communicates its power to a crank on the | 


driving axle. The low-pressure cylinders are 2lin. in 
diameter with 26in. stroke, and are placed outside the 
frames on either side of the high-pressure cylinder, and 
conununicate their power to crank-pins on the wheels at 
the ends of the axle connected with the high-pressure 
cylinder. The outside cranks are at right angles to each 
other, and the middle crank bisects the obtuse angle 
between them. The middle cylinder takes steam directly 
from the boiler at 195 lb. pressure per square inch, and 
this steam is exhausted without the intervention of any 
pipe directly into the steam chest common to the two 
outside cylinders. Simultaneously with the admission of 
steam to the high-pressure steam chest steam at a pre- 
determined pressure is automatically admitted to the low- 
pressure steam chest by a specially-constructed regulating 
valve placed on the side of the smoke-box. The regulat- 
ing valve is so arranged that when the maximuin pressure 
allowed in the low-pressure chests is attained, further 
supply of steain directly from the boiler is automatically 
cut off; thus excessive stresses are avoided on the moving 
parts, and although the boiler pressure is 195 |b. per square 
inch, none of the pistons are ever subjected to a pressure 
equal to that of the pistons ina simple engine working 
with a boiler pressure of 170 1b, When working com- 
pound, the pressure in the low-pressure chests, according 
to the position of the reversing gear, varies from 40 lb, to 


| engine, non-return valves are so arranged that steam can 
| pass from the low-pressure steam chest into either end of 
the high-pressure cylinder. These valves only open when 
the pressure on one or other side of the high-pressure piston 
is lower than the pressure in the low-pressure steam chest. 
The engine has a fire-box 8ft. 6in. long, and the boiler barrel 
| is 11ft. Tin. in length and 4ft. 8in. in diameter; arid In the 
ease of the two first engines of the type built, one of the 
boilers is fitted with plain copper tubes 1fin. inside dia- 
meter, and the other is fitted with steel Serve tubes 23in. 
outside diameter. In both engines the front’ portion of 
the grate is hinged, so that it may be lowered, and the fire 
and clinker remaining in the box at the end of the day’s 
work can then be pushed through into the ashpan.” 
The principal dimensions of Nos. 2631-2685 are as 
follow : 
Cylinders— 
High-pressure (one) 
low-pressure (two) 


19in. by 26in. 
2lin. by 26in, 


Diameter of coupled wheels (four) 7ft. 
soiler— 
Diameter 4ft. Sin. 
Length llft. Zin. 
Axis above rails Sft. Gin. 
Heating surface 
Tubes 1448 sq. ft. 
Fire-box 150 sy. ft. 


Total 1598 Sq. ft. 

26 acy. ft. 

195 Ib, 

59 tons 10 ewt. 
52 tons 12ewt. 


Fire-grate area 

Steam pressure 

Weight of engine in working order 
tender 








Smith, of the Gateshead Works, and so No. 1619 was 
rebuilt as a three-cylinder compound on his system. 
I dealt in the columns of Tue ENGINEER with this rebuild- 
ing, and gave specimens of the work done by the engine as 
rebuilt, shortly after No. 1619 recommenced work. Hen 
performances were undoubtedly very successful, as also 
were several others more recently observed by me. 

It was understood that Mr. Johnson was so much im- 
pressed with the excellence of the work done by this 
engine and by several points in the Smith system of com- 
pounding that he formed the resolution to try the same 
plan on the Midland Railway, and in due course five 
engines were built to his design on that system at the 
Derby Works, and were numbered 2631 to 2635. The 
first two were employed exclusively in working heavy, 
fast express trains over the very severe road between 
Leeds and Carlisle. They had been performing this duty 
for many months before the other three were put in hand, 
so that the plan might be thoroughly tested before the 
engines should be multiplied. But the result was never 
for one moment in doubt. From the outset of their 
career Nos, 2631 and 2682 proved a signal success, doing 
such work as had never before been seen on the Midland 
line, even on the part of the Belpaire class, Nos. 800-804 
and 2606-2610, which had completely eclipsed all rivals 
up to that time. 

It may be as well at this point to give a brief account 
of the engines themselves, and of the compound system 
Which constitutes their most prominent feature. Mr. 


* No. 1V. appeared March lith, 








COMPOUND LOCOMOTIVE, MIDLAND RAILWAY 


60 Ib.; but for starting or working‘a :heavy train up a 

steep incline, increased powe* can be obtained by admit- 

ting steam from the boiler through the regulating | 
valve to the low-pressure chests for as long a time 

as is necessary. The amount of steam that can be passed 

by the regulating valve between the minimum and maxi- 

mum limits is governed by a controlling valve placed in 

the cab. By manipulating this valve, the driver can vary 

the low-pressure steam-chest pressure to suit the work in | 
hand. As an instance of this, quoting from actual 
indicator diagrams, while working ‘compound’ at a speed 
of 10 miles per hour the indicated horse-power is :—High- 
pressure cylinder, 141; low-pressure cylinders, 198; total, 
389 horse-power; and working ‘semi-compound’ at the 
slightly higher speed of 11°5 miles per hour, the other 
conditions being similar, the indicated horse-power is :— 
High-pressure cylinder, 59; low-pressure cylinders, 596; 
total, 655 horse-power. A gauge is provided in the cab, 
which shows the driver the amount of pressure that the 
engine is working with in the low-pressure steam chests. 
A piston valve is used for distributing steam to the high- 
pressure cylinder, and D valves are used for the low- 
pressure cylinders. Each valve is actuated by means of 
an ordinary Stephenson link motion, and the reversing 
gear is so arranged that the high-pressure motion can be | 
moved independently of the low-pressure motion, and one 
handle will reverse both motions together or separately, as 
may be necessary. To prevent excessive forward pressure 
or unnecessary back pressure on the high-pressure piston, 
which would occur at starting in some positions of the 








Serve tubes have been employed in one or two of these 
engines, raising the total heating surface to 1720 square 
feet. 

In one of my earliest experiments with the Midland 
compounds, No. 2632 was put on the Edinburgh express 
from Hellifield, which was a continuation of the train 
leaving St. Pancras at 11.30 a.m., and was booked to do 
the 763 miles from Hellifield to Carlisle over a summit 
1160ft. high in 88 minutes, averaging 52°3 miles an 
hour from start to stop over an exceptionally severe road. 
The load was approximately 250 tons behind the tender. 
No pilot was employed, although there was a very strong 
side gale blowing, which of necessity impeded us 
materially, especially on the steepest grades where the 
mountainous road is badly exposed to the wind. Never- 


| theless, under these adverse conditions No. 2632 ascended 
ithe 15 miles of continuous steep gradients, ranging from 


1 in 100 to 1 in 92, at a steady 36 to 40 miles an hour. 
Only during a single quarter mile, when the gradient was 
1 in 92, did the speed fall so low as 35 miles an hour, 
which was the absolute minimum of the whole climb. 
I had never previously seen any ascent of that arduous 
bank accomplished so smartly even with two engines on 
an equal load. The descent of 48} miles from passing 
Aisgill to the Carlisle stop was performed in 42 min. 9 sec., 
steam being shut off for a considerable distance. At 
one point a speed of 88°2 miles an hour was reached 
and maintained for three successive miles on a falling 
grade, this distance being covered in the. fast time of 
2 min. 2°4 sec. The final length of 30} miles from 
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Appleby to the Carlisle stop was done in 28 min. 2 sec. 
under easy steam, and the total stage of 763 miles from 
Hellifield to Carlisle, start to stop, was done in 80 min. 
57 sec., representing an average rate of 56°8 miles an 
hour over that very heavy road. Certainly such a per- 
formance as this, taking load and road and speed into 
consideration, had never been seen on the Midland in 
the ante-compound days. 

In the opposite direction No. 2632 gave me equally 
fine results, and in one respect still finer. The train 
was the 11.50 a.m. Anglo-Seottish express from Carlisle, 
and it weighed 240 tons exclusive of engine and tender, 
the latter, moreover, being of the large eight-wheeled 
double-bogie type, and so weighing 52} tons, or 16} tons 
more than the old six-wheeled tenders. This, of course, 
made each way a difference of an additional coach in the 
load hauled by the engine proper. For the first two 
miles after the start the grade was 1 in 132 up, yet at the 
end of that distance we were going at 40 miles an hour. 
Appleby—30} miles—was passed in 34 min. 33 sec., the 
speed never falling below 47°4 miles an hour; but then 
came the severe continuous climb for some 15 miles, 
chiefly at 1 in 100, but now and then as steep as 1 in 85, 
to Aisgill. On this length the remarkable capacity of Mr. 
Johnson’s compound made itself specially prominent. As 
far as Crosby Garrett a rate of 47°4 miles an hour was 
maintained up the 1 in 100, only for a single quarter-mile 
dropping to 45, from which it immediately recovered, 
then increasing to 48, 50, and finally 53°6, but then 
gradually decreasing to 47, 45, and lastly to 43 miles an 
hour, which was then sustained unwaveringly up the 1 in 
85 to 1 in 100, until the Aisgil! summit was reached 
57 min. 38 sec. from Carlisle—distance 48} miles—and 
only 23 min. 5 see. from Appleby—18 miles. After 
emerging from the Bleamoor tunnel we entered upon the 
downhill run of 15 miles to Settle Junction. Here the 
speed rose very rapidly, first to 70, then 80, then 90 miles 
an hour, and at last, for two consecutive miles each 
quarter-mile was covered in 9°8 seconds, or at the rate of 
91°8 miles an hour. I may add that the quarter-miles 
preceding the point where this maximum was attained 
were done successively in 10°4, 10:2, and 10 seconds, so 
that no doubt was left as to the accuracy of the 
record. At Settle, being some 10 minutes in advance of 
booked time, we had to ease down to avoid overtaking 
a slower train in front. Nevertheless, we stopped by 
signal at Skipton—863 miles from Carlisle—in 93 min. 
18 sec. start to stop. These two journeys constitute an 
entirely new departure, and were eloquently suggestive 
of future possibilities on the Leeds-Carlisle timing. Sug- 
gestive in the same direction, albeit in another way, was 
the fact that after our Skipton stop we completed our 
journey to Leeds in 2h. 16min. 27 sec. from Carlisle, 
although we were again stopped by signal, and also were 
slowed to walking pace no fewer than eleven times, our 
total delays being 17} minutes, and our net time for the 
113 miles being, therefore, 1194 minutes. 

On the 10 a.m. express from Leeds to Carlisle and the 
3.35 p.m. from Carlisle to Leeds, the other compound, 
No. 2631, did with ease all that was required, but the 
booked timing was not fast enough in the one case or the 
load heavy enough in the other to afford interest to the 
results. I will therefore turn to the performances of the 
three later-built compounds, Nos. 2633, 2634, and 2635 on 
the London-Leicester distance of the Midland line. 
These were in a way even more striking than those of 
No. 2632 in the Leeds-Carlisle district, for although the 
grades were less steep, the loads were far heavier. Two 
specimen runs with No. 2634 will sufficiently illustrate 
my experiences. The train in each instance was the 
10.15 a.m. fast express from St. Pancras to Manchester, 
which is always heavily loaded. In the earlier case it 
was reckoned as “ nineteen coaches,” equivalent to about 
320 tons behind the tender, including passengers, staff, 
luggage, and stores. Previous to the advent of the com- 
pounds that train was, in my experience, invariably 
piloted, even when its load was only seventeen or even 
sixteen coaches. In this case, No. 2634 was left to do 
the work unaided, and perfect confidence was manifestly 
felt that this work would be done satisfactorily. That 
confidence was abundantly justified. The compound got 
away very smartly and covered the first 5} miles—to 
Cricklewood—in 8 min. 34 sec., although the distance is 
on a virtually continuous rise at 1 in 132. Up the bank, 
at 1 in 168 and 1 in 176, to Elstree the speed never fell 
below 47°4 miles an hour, and up the 1 in 177 past St. 
Albans the minimum was 49°5. The final 193 miles to 
the Bedford stop—15 miles being on a falling grade of 
1 in 200—occupied only 17 min. 34 sec., in spite of a signal 
check, and the time for the 493 miles from London to 
Bedford was 55 min. 26 sec. inclusive start to stop. The 
subsequent stage to Leicester was spoiled bysignal stops 
and checks. 

But the second experimental trip was still more note- 
worthy, for the load behind the tender was approximately 
350 tons, the train being officially computed as “ twenty- 
one coaches.” The engine was again No. 2634. Once 
more the engine started away with remarkable facility up 
the bank out of London, and passed Hendon, 7 miles, in 
11 min. 14 sec., at a speed of 60°8 miles an hour. Up the 
stretch of 1 in 168 and 1 in 176 to the Elstree summit, 
the minimum rate was 47°4 miles an hour, and Elstree 
was passed in 17 min. 42 sec. from the start. This was 
undoubtedly excellent work, never before equalled with 
such a load over that part of the Midland line. St. Albans, 
20 miles, was passed in 25 min. 2 sec. from the start, and 
No. 2634 was still running at 55°8 miles an hour ‘after 
ascending three miles of 1 in 177, while the lowest point 
touched up the grade was exactly 50. After passing 
Luton, 30} miles, in 86 min. 25 sec. from London, we ran 
the following 19% miles—15 being at 1 in 200 down—to 
the Bedford stop, in 17 min. 8 sec. The maximum down 
hill speed, as on the former occasion, was 80°3 miles an 
hour, no attempt being made to reach any exceptional 
velocity, especially as the train had got considerably 
ahead of time. We stopped at Bedford in 58 min. 83 sec. 
from St. Pancras, having averaged just under 56 miles 





an hour from start to stop, hauling 350 tons behind the 
tender. 

The second stage of 49} miles from Bedford to Leicester 
is noteworthy for several steep banks. First comes the 
rise of 4 miles at lin 119, and even 1 in 100 to Sharnbrook 
summit; then a 7 mile rise, mostly at 1 in 160 and 1 in 
182 to a point north of Desborough, and finally another 
up-grade at 1 in 161, 1 in 110, &e., to Kibworth, each 
ascent having a corresponding subsequent descent. Up 
the Sharnbrook bank when we had settled down to a 
normal rate, we sustained a steady 40 miles an hour for a 
long series of quarter-mile tests. At the actual summit 
we dropped momentarily to 39:1 miles an hour through 
too early notching up, but the engine had shown her 
capacity to take 350 tons up several miles of 1 in 119 
at a minimum of 40, working compound all the way. 
On the steepest part of the Rushton bank, 1 in 110, near 
Desborough, the lowest rate was 42°8, and up the 1 in 111 
near Kibworth we never were going less than 48°6 miles 
an hour. The down-hill speed was never exceptionally 
high, being purposely kept under with the view to 
uniformity of running. Leicester was reached in 56 min. 
41 sec. inclusive from Bedford, 49} miles, or 55} min. 
net, a signal check being encountered just outside the 
station. From St. Pancras to Leicester the actual travel- 
ling time was 110 min. 14 sec. with a midway stop and a bad 
slow. This is undoubtedly one of the finest performances 
I have ever recorded on the Midland line, indeed quite 
the best if I except those already recorded to the credit 
of the other compounds of the same class. 

As illustrative of the smartness of these engines with 
light loads I may instance a start-to-stop run of 19 min. 
40 sec. from Luton to Bedford, 19% miles, by No. 2633 
with eleven coaches, and another of 112 min. 16 see. 
travelling time from Leicester to London by No. 2634 
with twelve coaches, notwithstanding signal delays total- 
ling 163 min., leaving the net time only 95}: min. No. 2635 
has since given me some excellent work during the 
current year. Thus I feel warranted in regarding Mr. 
Johnson’s compounds as an emphatic success on the only 
just and trustworthy basis of estimate—their actual 
work. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
COMPOUND LOCOMOTIVES. 

THE paper which formed the subject of discussion on 
Friday last at the Institution of Mechanical Engineers 
we commence to reprint in abstract on another page. It 
attracted a good audience but the small number of engi- 
neers eminent in the railway world which was present was 
to be regretted, and it is a matter for congratulation that 
the debate was adjourned till April 15th, when it is hoped 
others may find it possible to attend. 

When the paper had been read in an abbreviated form 
by the secretary, M. Sauvage, the author, at the invitation 
of the President said a few words. He spoke particularly 
of the efficiency of four-cylinder compound engines, and 
quoted from a letter some records obtained on the P.L.M. 
Railway. With a train weighing 250 tons, 200 miles had 
been run at an average speed of 50 miles per hour, and 
73 miles at a speed of 63 miles per hour. The actual 
horse-power developed in the engines, calculated from the 
results, and not from indicator diagrams, was about 1200, 
rising at times to 1800. The steam consumption was 
low, amounting only to 24 1b. per horse-power per hour, 
and, since the boiler evaporated about 7°71b. per pound 
of coal, the engine must be considered very economical. 
Everyone in France was satisfied with the four-cylinder 
compound locomotive. 

The President having spoken of the value of the paper 
and called for a vote of thanks, which received a very 
cordial response, the discussion was opened by Mr. de 
Glehn, the engineer of the Société Alsacienne, and the 
introducer of the compound engine of this type. It was 
obviously pleasant to many of the members to hear from 
Mr. de Glehn’s own lips that heis an Englishman. Touching 
upon the popularity of the four-cylinder compounds, he 
said that the 1570 engines of this type, mentioned by 
Monsieur Sauvage, had, since the paper was written, been 
increased by ninety; more than 600 similar engines were 
at work outside France, and there were in all more than 
2000 engines of the kind at work on the Continent. In 
Europe all locomotive engineers were striving to reduce 
the weight without decreasing the hauling power of 
engines. In America the opposite plan had so far been 
followed, but he thought that the engineers there were 
beginning to see that enormous engines had drawbacks, 
and he was confident that in time they too would fall in 
with European practice. The principal criticism directed 
against the four-cylinder compound was, briefly, its com- 
plication. He admitted at once that it was complicated, 
but he thought that the whole modern tendency was to 
use more complicated mechanism if it resulted in a com- 
mensurate increase of efficiency. For example, the air 
brake was certainly subject to the same criticism, but no 
one would now give it up. 

He then went on to speak of the causes which had led 
to the introduction of the four-cylinder compound locomo- 
tive and of the advantages which it offered in the better 
balancing of reciprocating parts, which permits of the 
omission of balance weights in the wheels, and thus 
obviates the hammering on the rails and the slip which 
accompanies it, and of the more regular turning motion 
which results from the use of two engines. He then 
touched upon the valve gear, and avowed a preference 
for the old D-type of valve, pointing out that in engines 
of this kind the receiver pressure relieves the load on the 
high-pressure valve, and that the low-pressure valve never 
gave any trouble. Speaking of the remarkable power of 
starting quickly possessed by these engines, he men- 
tioned the case of a six-coupled engine, with an adhesion 
weight of 40 tons, which had caused, by its ability to get 
away quickly, a saving of no less than-10 minutes in a 
run of 40 minutes. He directed attention to a diagram 





on the wall, which showed the arrangement of the steam 
passages, and laid stress upon the desirability of so 
arranging them that the flow of steam through them 
might be direct and continuous. 

Mr. F. Robinson said he was convinced that engines of 
this type had come to stay, but he had a few questions 
about them he would like the author to answer. He 
gathered from the particulars given that the fire-box was 
about 3ft. 6in. wide inside, and since it had 83} square 
feet area, its length must be about 9ft. Now, since jt 
was no easy matter to stoke a box of this length when 
it was stationary, and much more so when it was travel- 
ling at 70 miles an hour, he asked if any trouble in this 
direction was experienced. He noticed, too, that tubes 
were getting very long, and since it had been the experi- 
ence in this country that it was far more difficult to keep 
long tubes tight than short tubes, he asked if these 
French engines gave any trouble on that account, and on 
the same subject he would like to know if manganese 
bronze tube plates had been tried. 

When Mr. G. J. Churchward rose to speak he was 
greeted with a round of applause, since his experiments 
with a French engine of the type under discussion were 
fresh in every one’s mind. He spoke of the unfairness of 
the competitive tests that had hitherto been made 
between compound and simple engines. The foimer 
worked generally with a pressure of 220 lb., whilst the 
latter were rarely allowed more than 175 lb. Under such 
conditions relative values could not be reached. But the 
advocates of the compound claimed that such high 
pressures as they employed could not be used in tle 
simple engine. This he doubted, and it was with a view 
to finding out that he had persuaded his directors 
to purchase La France, and to allow him to build 
a simple engine to work at the same pressure, so that 
the question might be tried under proper conditions. The 
power of the two engines is practically identical, La France 
cutting off at 55 per cent. and €5 per cent. in the high- 
pressure and low-pressure cylinders respectively, his new 
engi.e* at 20 to 25. He had not yet made sufficient 
experiments to form any definite opinion as to the 
relative values, but he mentioned that in a test at 70 
miles per hour the French engine with 225 lb. pressure 
gave a draw-bar pull of 2 tons, and so did the English 
engine with a pressure 25 |b. less. As to the amount of 
steam used, he found that his 18in. by 80in. cylinders, 
cutting off at 20 per cent., used just the same amount as 
Mr. de Glehn’s engine cutting off at 55 per cent. On the 
question of coal consumption, he would say nothing; it 
depended on such a variety of causes that not less than 
twelve months’ running could be taken as a basis. La 
France was undoubtedly doing very excellent work. Two 
tons draw-bar pull took a great deal of getting and more 
keeping. He was of the opinion that too much stress 
ought not to be laid upon the weight of a train. A 
train of the same weight might at one time be com- 
posed of eight bogie coaches, at another of thirteen, 
and on curves or in wind the resistance of thirteen 
coaches is very different from that of eight. The 
only way of knowing: the work done by an engine is 
to measure it in a dynamometer car. One of the great 
defects of the compound engine was that it did not get 
over the boiler trouble. The engine, he said, he did not 
mind; it was with the boiler that difficulties arose. 
He had, however, found that the troubles with a pressure 
of 200 lb. were not so great as he had anticipated. The 
advocates of compounding had claimed that the same 
work could not be done without very large cylinders. He 
had shown, on the Great Western Railway, that it could 
be done with an 18in. cylinder. He failed, so far, to see 
how the turning moment was rendered more regular by 
the employment of two engines, and asked for an 
explanation. 

Mr. W. Smith, of the Midland Railway, said that it was 
generally believed that a compound engine could only be 
used efficiently with a full load, but he was of the opinion 
that an engine might be made which would give equalls 
good results with various loads. He gave some figures 
and particulars of compound engines on the Midland Rail- 
way, mentioning a case in which the consumption was 
only +0856 lb. of coal per ton-mile, or 2°16 1b. per horse- 
power per hour; a simple engine would certainly consume 
3 lb. per horse-power per hour. 

The next speaker touched upon a number of points, 
and mentioned that he was endeavouring to obtain some 
definite figures as to the horse-power of light engines. He 
had been, he said, informed by Mr. Ivatt that every engine 
had a certain speed at which it could do.no more than 
move itself; that is to say, there was no draw-bar pull left. 
He had so far failed to obtain the particulars he wanted, 
but Mr. D. Drummond had promised to have some dia- 
grams taken for him,-and if they arrived before the 
resumption of the discussion he would be happy to show 
them. 

Mr. J. W. Smith discussed several indicator diagrams 
given in the paper with a view to finding whether 
the trains were accelerating or the reverse at the time 
they were taken. In one case, that of diagram 2, he 
found that with a horse power of 1129 and a draw-bar 
pull of 1°9 tons the train resistance was 13°41b. per ton 
and the engine resistance 25'1, or a ton of engine was 
absorbing 1°84 times as much as a ton of train. All the 
diagrams except one, No. 6, showed that the train was 
losing speed, and at a rate of about six to seven miles per 
hour per minute. He would ask Monsieur Sauvage 1! 
his deductions were correct, for they could then ascertain 
whether French rolling stock took less effort to move It 
than English rolling stock. He agreed with Mr. Church- 
ward in not being able to understand the claim that the 
turning effort was more regular when two engines were 
used with cranks at 180 deg. than when a single engine 
was used, and he thought that probably the three-cylinder 
engine was the best in this respect. He contrasted the 
arrangement of steam and exhaust pipes in such engines 
with the simple arrangement in Mr. Johnson’s engines, 
which required the use of no external pipes at all. The 
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steam pipe was in the smoke-box, and he thought that 
there was far less condensation than in the French 
engines. He mentioned a case of a Midland compound 
that was doing an average monthly mileage of 6800 miles, 
had run every day since Christmas, and with 350 tons 
behind the tender, made an average speed of 52 miles 
per hour. 

The discussion for that evening was concluded by 
Monsieur Laurent, assistant locomotive superintendent of 
the Paris-Orleans Railway, who gave some particulars of 
compound engines that his company was adopting. 








THE RATING OF MACHINERY. 


Once more the House of Commons has been asked to 
pass an Act amending the law of rating as applied to 
machinery; once more a measure of this kind has been 
passed on the second reading without the official support 
of the Government. In the circumstances it is not 
likely to become law, but, in view of the immense 
unportance of the subject to engineers, we think it well to 
draw attention to the object for which the Bill is thus 
brought before the Legislature. 

The whole principle of rating is founded upon the 
Parochial Assessment Act, 1836, the first section of which 
provides that— 

‘No rate for the relief of the poor in England and Wales shall 
be allowed by any justices, or be of any force which shall not be 
made upon an estimate of the net annual value of the several 
hereditaments rated thereunto ; that is to say, of the rent at which 
the same might reasonably be expected to let from year to year, 
free of a!] usual tenant’s rates and taxes, and tithe commutation 
rent charge, if any, and deducting therefrom the probable average 
annual cost of the repairs, insurance and other expenses, if any, 
necessary to maintain them in a state to command such rent. 
Provided always that nothing herein contained shall be construed to 
alter or affect the principles or different relative liabilities, if any, 
according to which different kinds of hereditaments are now by 
law rateable.” 

Although the above-cited provision has been subjected 
to some slight modification in its application to the 
metropolis, it may be broadly stated that “the net annual 
value,” or “the rent at which premises may be reason- 
ably expected to let from year to year ’—sometimes 
called the “hypothetical rent”—is the groundwork 
of every rate. How, then, is this hypothetical rent 
determined? That is the problem with which every 
Assessment Committee has to deal, and which presents 
unusual difficulties in connection with buildings having 
valuable machinery upon them. 

It is another elementary principle of rating that 
chattels are not rateable per se. Hence it is not un- 
natural to find that occupiers of factories have contended 
from early times that the machinery upon their premises 
must not be taken into consideration by those who have 
to determine the rateable value. Machinery, it has been 
urged, resembles furniture and other movable chattels— 
nothing but the hereditament alone, which comprises the 
four walls of the factory, is to be regarded. Now, it is 
obvious that if “factory and machinery” are to be in- 
cluded in the term “ hereditament,” the hypothetical rent 
is enormously increased, and the rateable value of pro- 
perty at the disposal of the Assessment Committee is 
enlarged part passu. In these circumstances, it is not 
surprising that the wider construction has been adopted 
by Assessment Committees, Courts of Quarter Sessions, 
and the higher Courts of Justice, upon which the duty of 
interpreting the above statute has very properly de- 
volved. 

It is not necessary to travel along the tortuous path 
which has led to the existing condition of the rating law 
as applied to factories. It will be sufficient for our 
present purpose to refer to the leading case upon the 
subject, e.g., the Tyne Boiler Works Company v. Overseers 
of Longbenton.* 

The facts of this case, which may well be termed a 
leading authority, were shortly these :—The appellants— 
against a rate—were the occupiers of premises known as 
the Tyne Boiler Works. Certain machinery and plant of 
a heavy nature, including an engine, boiler, shafting, 
travelling cranes, and other machinery, the property of 
the appellants, had been placed upon the premises, and 
were required by the appellants for the purpose of boiler- 
making. They came under the same category as millstones 
in a mill which would pass by a demise of the mill. The 
machinery in question could be moved and re-arranged 
as desired. Some of the machines were not attached 
either to the soil or to the building, others were what are 
known as fixed machines. The Assessment Committee 
ascertained the rateable value of the premises by taking 
the gross estimated rental which a tenant from year to 
year might reasonably be expected to give for the use of 
them—inclusive of the machinery and plant—and by 
making the usual statutory deductions. The appellants 
contended that the machinery and plant were not any of 
them part of the freehold or hereditament, but were 
chattels, and that they were not, nor were any of them 
rateable, or to be taken into consideration as enhancing 
the rateable value of the premises. The Court of Appeal, 
however, refused to adopt this argument, the late Lord 
Esher saying that the machinery should be taken into 
account as enhancing the value of the premises. 

The rule above enunciated has been recognised in 
Courts of justice ever since 1886; but although the rule 
itself is universally adopted, methods of applying it are 
not always identical. The reason for this lack of 
uniformity is not far to seek, if the rule itself is carefully 
examined. What does it amount to? It says:— 
“Machinery is to be taken into consideration for the 
purpose of enhancing the value of premises;” but there 
it stops. No criterion is given whereby the enhancing 
value of machinery is to be determined; and it is defi- 
nitely laid down that machinery cannot be separately 
rated. Thus the late Lord Justice Lopes, another 
member of the Court which decided the above case, 
said:—“It is clear that personal property, such as 





machinery, is not per se rateable.” A rule is laid down, 
but the method of applying it is not described. The 
result is that there is no uniformity in the application of 
the law of rating to factories which contain valuable 
machinery. The state of things now existing is de- 
scribed in the phrase, Tot homines tot sententie—where 
*“homines” represents Union Assessment Committees, 
and * sententie” the various methods which they have 
adopted in order to render the owners of machinery 
rateable in respect of that property for the relief of the 
poor. It is a paradox that machinery should be declared 
not rateable, and that it should at the same time come 
into rating. But this is not the only anomaly in respect 
of which the present law requires amendment. It seems 
that if the Assessment Committee or other rating 
authority discloses the fact that, in arriving at the rate- 
able value of a factory, they have valued the machinery 
separately, the rate will be declared invalid. Such is the 
result of the recent case of Crockett and Jones v. North- 
ampton Union Assessment Committee.+ In that case 
the appellants, who are proprietors of a boot manufactory, 
were rated at £825 as the gross estimated rental, and 
£550 as the net annual value. The machinery upon the 
premises was of two kinds. Of these, the first was fixed 
to the premises, and belonged, apparently, to the land- 
lord. No question arose as to the right of the Assess- 
ment Committee to have regard to its enhancing 
value. The second class comprised machines which 
were the property of the tenant. The value of this 
machinery was £205, and the learned Recorder of 
Northampton eventually assessed the rateable value 
of the entire premises at £399, at which figure he 
arrived by the following method :— Value of land, as 
agreed, £31; No. 1 machinery, as agreed, £39; buildings, 
without taking machinery into consideration, £202 ; value 
of No. 2 machinery, £127; total values, £399. The 
method at which he arrived at the figure “ £127” is not 
clearly disclosed in the report, but it seems to have been 
5 per cent. on the actual value. When the case came 
before the Divisional Court on appeal, the Court decided 
that the machinery had been properly taken into con- 
sideration for the purpose of estimating the rateable value, 
but exception was taken to the method by which the 
value of the machinery No. 2 had been separately esti- 
mated. In the opinion of the Lord Chief Justice, “the 
valuation of the machinery ought not to be separate in its 
ultimate result. The case must go back to the Recorder, 
that he may assess the amount of the enhanced rateable 
value, if any, in accordance with the Tyne boiler case, and 
amend the valuation list accordingly.” It is probable 
that if the gross figure had been stated without reference 
to the method by which it had been calculated, the judg- 





ment of the Recorder would have been allowed to stand. 

The above is a brief statement showing the nebulous | 
state of the present law of rating as it pertains to| 
machinery. As we stated last year, when dealing with | 
the motion then proposed, lack of uniformity is one of the | 
chief objections which can be raised to the existing law. | 
We are in a position to comprehend the changes embodied | 
in the Bill under discussion. Shortly, the proposal is to | 
exclude the value of machinery altogether. 

The Bill of 1904, which is presented by Mr. Chapman, | 
has the support of the following members, namely :—Sir | 
Edward Strachey, Sir William Houldsworth, Sir John | 
Dorington, Mr. Cawley, Sir William Tomlinson, Mr. 
Emmott, and Colonel Royds. It consists practically of 
one clause, which provides that— 

‘*From and after January Ist, 1905, in estimating for the purpose 
of any valuation list, or poor or other local rate, the gross esti- 
mated rental and rateable value of any hereditament occupied for 
any trade, business, or manufacturing purposes, any increased 
value arising from machines, tools, or appliances which are not 
fixed or are only so fixed that they can be removed from their place 
without necessitating the removal of any part of the said heredita- 
ment shall be excluded. 

‘* Provided that the gross estimated rental of any such heredita- 
ment shall be estimated at not less than the sum at which it might 
reasonably be expected to let for the purpose for which it is used 
on a tenancy, from year to year, void of the machines, tools, and 
appliances which it might reasonably be expected woujd be 
supplied by the tenant, if the tenant paid all the usual tenants’ 
rates and taxes, and if the landlord undertook to bear the cost 
of the repairs and insurance and the other expenses (if any) 
necessary to maintain the said hereditament in a state to command 
such rent. 

‘* Provided also that the terms machines, tools, and appliances 
for the purposes of this Act shall not apply to any machinery, 
machine, or plant used in or on the hereditament for producing or 
transmitting first motive power, or for heating or lighting the said 
hereditament. 

“This Act is not to apply to Scotland or Ireland.” 

In moving the second reading, Sir W. Holland (York 
W. R., Rotherham), said that to some constituencies, such 
as Oldham, Bolton, Preston, Blackburn, Bradford, Hud- 
dersfield, the measure was of vital importance. 

When introducing a similar measure last year Mr. 
Chapman stated that “there was no desire to alter the 
law, but simply to bring about uniformity in decisions.” 
To deal, in the first place, with the question whether 
“uniformity of decision will result,” it is not easy to see 
how the new hypothetical rent of a factory is to be esti- 
mated. What is the sum at which an empty mill may 
reasonably be expected to let for the purpose for which it 
is used on a tenancy from year to year? The difficulty 
one feels in supplying a proper answer to this question 
tends to justify the application of a wider meaning to the 
term “ hereditament” as used in the old Act, which has 
resulted, as we have seen, in the effective rating of 
machinery. Again, take the case of a factory as a going 
concern, all the machinery belonging to the landlord. It 
would then be necessary to single out those portions of 
the machinery which the tenant might reasonably be 
expected to supply. The remainder would go into rating. 
If difficulty of interpretation and consequent lack of uni- 
forinity is the chief complaint against the existing law of 
rating, it seems that in trying to amend it the legislators 
who framed the above clause shun Scylla to fall into 
Charybdis. 

Passing on to consider the economic changes involved, 
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it is clear that the exemption of machinery must lower 
the rateable value of factories, and so send up rates on 
other property. In other words, the incidence of loca] 
taxation will be considerably altered; but the fact that 
the second reading has been passed shows that Parlig. 
ment is content to let rating authorities deal with this 
difficulty. The chief points in favour of the measure 
seem to be these :—(1) It will tend to prevent smal] 
industries from being burdened with high rates; (2) jt 
will establish one system of rating machinery; (3) jt 
will abolish the anomaly that although chattels are 
declared not rateable, certain persons—i.e., manufac. 
turers—are rated in respect of their chattels. If, by 
some alteration of the language of the Bill, “ uniformity» 
can really be obtained, we should be glad to see the 
measure placed upon the Statute-book, not only because 
uniformity spells fewer rating appeals to quarter 
sessions, but because the release of machinery from rates 
means lessening of cost of production. Reduce cost of 
production, and foreign competition becomes less for. 
midable. 

The arguments adduced in opposition to the measure 
were to some extent what might be expected from persons 
who are glad to see as much property as possible brought 
into rating. Thus, Sir J. Joicey said: “ Itis not atime to 
reduce the rateable area when there are such great 
increases in rates, such large expenditure on the part of 
municipalities, and so many improvements being carried 
out.” It would be interesting to see a list of the 
improvements to which the honourable member referred, 
We expect that the schemes of the modern municipal 
trader would cut a large figure in the schedule. In the 
circumstances we are not surprised that Mr. Grant 
Lawson, speaking on behalf of the Government, felt him- 
self able to state that the measure was not supported by 
the rating authorities, who must, after all, take care that 
the local authorities do not run into debt. We have only 
to state what is at present taking place in Leeds to under- 
stand the urgency of the matter from the millowners’ 
point of view. At the Leeds City Sessions, which are to 
be held after Easter, there are no less than fifty rating 
appeals pending. These appeals are by millowners and 
others in Hunslet, the rateable value of whose property 
has recently been raised in some cases by so much as 
200 per cent. The Court of Quarter Sessions frequently 
compromises an appeal against a rate; and even if this 


| course is adopted it is apparent that some of the Hunslet 


millowners will fare badly. Is it surprising that they 


should agitate to have the burden of the rates more 
equitably distributed ? 





IRRIGATION IN NORTH-WEST TERRI. 


TORIES OF CANADA. 


( By our Canadian Correspondent. ) 
No, IL* 

Some idea may be formed as to the immensity of the 

proposition the Canadian Pacific Railway Company has 

efore it when it is pointed out that the area comprised 
within the arid or semi-arid region embraces some 100,000 
square miles, or about 65,000,000 acres. 

The boundaries of this district can best be described by 
an extract from the Dominion Government report on this 
subject, and quoted as follows:—‘* Commencing at the 
intersection of the 3rd meridian with the international 
boundary (49th parallel); thence north, following the 
3rd meridian to the north boundary of township 34; 
thence west, following the north boundary of township 34 
to the line between ranges 8 and 9 west of the 3rd 
meridian ; thence north, following the line between ranges 
8 and 9 to the north boundary of township 48; thence 
west, following the north boundary of township 48 to the 
line between ranges 10 and 11 west of the 4th meridian; 
thence south, following the line between ranges 10 and 
11 west of the 4th meridian to the north boundary of 
township 34; thence west, following the north boundary 
of township 34 to the eastern boundary of the Province 
of British Columbia; thence south and south-easterly, 
following the said eastern boundary to its intersection 
with the international boundary (49th parallel); thence 
east to the point of starting.” 

The map on the next page will indicate how these lines 
run. This district embraces what is generally known as 
the ranching and grazing area of the West, and is a vast 
open prairie, broken in the southern parts by the Wood 
Mountain and Cyprus Hills, and including the foothills 
of the Rocky Mountains tothe west. The sources of water 
supply for the use of this district are the South Saskat- 
chewan, Bow, Belly, St. Mary, Oldman Highwood, and 
Red Deer rivers, besides numerous smaller streams, but 
as may be judged, many districts are almost entirely 
without water, or what water they have access to 1s 
scanty and of poor quality. 

The physical geography of the country is such as to 
make this scheme of irrigation feasible. With an 
altitude of 1000ft. above sea level at its eastern boundary, 
there is a fairly rapid rise all the way west, till in the foot- 
hills of the Rockies a level of 8500 is found, thus 
demonstrating the feasibility of the proposed scheme ; and 
when it is remembered that the rivers mentioned all 
flow with an eastern tendency, or east and north, the 
casual observer will understand that the engineering 
difficulties in the way may be overcome. 

The character of the country has been spoken of before, 
but it may be well to say here that the soil almost 
throughout the whole of this vast region is of the rich 
alluvial nature, containing the requisite component parts 
for the remunerative production of all kinds of crops, 
and the only drawback has been the insufficiency of the 
rainfall. Nevertheless, grass of a more or less luxuriant 
and succulent nature is found in almost every portion of 
this territory, and it may be said to be the largest tract 
of unoccupied land producing food for cattle and horses 
in North America. : 

Of course, the irrigation scheme will not touch all this 
tract of land, but the object is to run main ditches or 
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canals in the directions which present the fewest engineer- 
ing difficulties, and thus provide a source of water supply 
never failing for the settler or rancher who may be 
induced to take up stations in the district. 


The successful accomplishment of this work will be not , 


only the means of opening up new territory for settlement, 
but will also be of untold benefit to many who have 
already settled here, and who at times suffer considerable 
Joss to flocks and herds on account of lack of water. 

The climatic conditions governing this area are such as 
to suggest great possibilities apart from the lack of rain- 
fall. As far as temperature 1s concerned, the tables show 
that this region is perhaps less subject to the extremes of 
cold and heat than others that are generally con- 
sidered more favoured districts. Speaking generally, 
the summer is hot and the winter cold; but in the 
cumer the nights are always cool, with an almost entire 
absence of mosquitoes, and in the winter the warm 
chinook winds blow from the Pacific Ocean, raising the 


| built numerous examples of that length. We have gone 
| further, and there appears uo particularly valid reason why 
the principle may not be applied to girders of another 50ft. 
inspan. It is further prescribed for.the Prussian railways 
that the members carrying the flooring should have con- 
tinuously riveted up webs, and that wherever possible rolled 
joists of the double-T pattern, or of a channel section, should 
be selected. The manner in which the rolled joists and the 
main girders are connected together is shown in the accom- 
panying cuts. It will be seen in the clevation—Fig. 1—that 
one of the connecting angles extends over the full depth of 
the main girder, while the other, and smaller, one is fitted in 
between the flanges of the rolled joist. The advantage 
claimed for this somewhat lop-sided arrangement is that it 
necessitates the cutting off of a bit of only one of the half 
flanges of the joist at each end, asin Fig. 2. The upper part 
of the figure is a horizontal plan, through the line a-b, in 
Fig. 1, and the lower, a similar plan, at c-d. 

When trussed or open-web girders are employed, the com- 
| ponent parts, if they do not consist of plates or flat bars, 
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temperature in a few hours to balmy, almost summer-like 
conditions. 

Cattle do well there, and so far this winter have not 
only been holding their own, but have actually gained in 
flesh, though out all the time. 

The writer was informed the other day by Mr. J. T. 
Gordon, of Gordon and Ironside, that they had never seen 
cattle do so well in the west as was the case this year. 
Consequently the climate is nothing to fear, and the 
enterprise can only be looked upon with delight by all 
who know the West. 

Next week I shall try and give you the modus operandi, 
distribution, and, if possible, the approximate cost to the 
settler on these lands. ; 





NEW OFFICIAL REGULATIONS FOR RAIL- 
WAY BRIDGES IN THE PRUSSIAN 
STATE. 

Nrvx years ago the Minister for Public Works in Prussia 

issued a code of instructions relating to the design and con- 

struction of metallic railway bridges in that part of the 

German Empire. Recently the former code has been 

revised, modified, and extended, so as to be fully up to date 

and the better adapted to the modern requirements of that 
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particular type of engineering works. We propose in the 
present article to draw the attention of our readers to some 
of the more prominent points characterising the new official 
regulations. First and foremost, it is provided that in no 
case shall a metallic bridge be adopted, unless it is either 
impracticable or absolutely disadvantageous to build one of 
masonry. When the span does not exceed 66ft., plate girders | 
are as a general rule to be employed. It may be mentioned | 
that this is a very limited dimension for solid web girders. | 
American engineers, who have undoubtedly a preference for 
the open web or truss system, acknowledge the complete 
suitability of the plate girder for spans up to 1o0ft., and have 


| rollers are to be preferred to any other description. 
| arrangement of the bearings it is essential 





should be of the rolled joist, channel, tee or angle section, 
disposed in such a manner as to avoid, when built up, the 
necessity of using long continuous rows of rivets. The 
channel section is especially recommended for the sides of 
the flanges of trusses, the rolled joist for the web members in 
compression, and angle bars, placed crossways for bridges of 
small span. An example of a flange in compression is given 
in Fig. 3. It is composed of a horizontal plate, or plates, 
and a pair of vertical side channels, between which pass the 
rolled joists, forming the compressive members of the web, 
and is, in fact, identical with our well-known trough flange. 
The lower ribs of the channels are braced together by plate 
diaphragms—Fig. 4—and are placed so as to divide each panel 
of the main trusses into three parts. Should it happen that 
rolled sections are not available for the web struts, they must 
be built up with a solid, and not atrellisweb. Solid sections 
are to be preferred to others, composed of plates and angles 
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Fig. 3. 


riveted or bolted together. Whenever it becomes necessary 
to unite several members, with spaces between them, care 
should be taken to prevent them being so small as to be 
difficult of access. Consequently, the verticals of small 
trusses, consisting of a pair of angles and joint pieces, should 
be arranged, not as in A, but as in B,in Fig. 5. If it should 
not be possible to avoid all small interstices, distance plates 
should be used, to the exclusion of ordinary washers. 

The regulations regard the practice of fixing the lower plate 
of movable supports by holding-down bolts, as likely to 
damage the stonework of the bearings, but do not prohibit it. 
For bridges of small span, a combination of the pivot and 
roller bed may be used, either by employing only a single 
roller, and thus rendering the pivot superfluous, or by fashion- 
ing the bed-plate under the pivot of a cylindrical form whose 
axis of rotation coincides with that of the pivot. Cylindrical 





to provide against | 





any accuimulation of water or dirt between the movable parts, 
and to avoid such -contingencies, they-should -be sufficiently 
raised. The ribs or mouldings required to prevent-lateral dis- 
placement should not be attached to the lower bed-plate, but 
to the rollers, or upon the upper plates or shoes. All the bear- 
ing parts should be readily accessible for cleaning and repairs. 
The testing of the Prussiai railway bridges is effected-by a 
standard train consisting of two engines of 85 tons weight 
each, and a pair of tenders of 39 tons each, and a varying 
nuimber of wagons, weighing separately 26 tons, placed in,the 
position which would create the maximum stresses. In:the 
previous regulations, the weights of the locomotives, tenders, 
and wagons were respectively 60, 33, and 24 tons. The axle 
loads and the distances between them are indicated in Fig. 6, 
in tons and feet. In the calculations for trellis girders of small 
span these loads are to be increased by 50 per cent., in order 
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Fig.3. 


to ascertain the number of panels in which it may be necessary 
to introduce counterbraces. In the case also of small bridges, 
and of cross girders and stringers, experiments must be 
undertaken to determine whether one or other of the different 
dispositions of the moving load given in Fig. 7 would not 
produce a greater local stress than that which might arise from 
the previously prescribed conditions of testing. In Fig. 7 
there are four variations, comprising a single axle load of 20 
tons, two axles with 20 tons each, three of 19 tons, and four 
of 18 tons cach. In 1895 the axle loads were only 14 and 16 
tons. 

The wind pressure is estimated at 30-71b. per square foot 
when the bridge is loaded, and at 51 1b. when unloaded. 
Deck bridges are specially treated. In their case the wind 
bracing is attached to the lower booms only of the girders, 
and the increasé caused by the wind of the vertical loading 
on the main girders must be taken into consideration when it 
exceeds in amount 10 per cent. of the total load due to the 
dead and live weights. The exact position of the bridge must 
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be also studied. If it should be on a curve, the action of the 
centrifugal force must be allowed for, and if situated upon a 
gradient or near a station, the effect of the brake must not 
be neglected. 

When mild steel is used, the limits of stress for members 
in tension in lattice girders, with the exception of counter- 
braces, and for the flanges of plates, girders exceeding 338ft. 
in span, are given in the accompanying table. A reduction 
of 10 per cent. is the allowance when, for special reasons, 
welding operations are permitted to be employed. Members 
in compression as well as in tension are subjected to the 
same limits of stress, but in the former the co-efficient of 





| 
Spansinfeet .. .. .. ..| 66 | 182 | 264 | 396 | 628 | 660 
Limits of stress in tons per | 
square inch— | 
Neglecting wind pressure) 5-4 5-7 6-0 6-3 6-6 7-0 
Including _,, 6 6-6 | 7-0 7-3 | 7-6 8-0 
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safety against bending is not to be less than five, and this 
minimum is to be in accordance with Euler’s well-known 
formula. If diagonal counter- 
braces are dispensed with, the 
primary bracing must be able 
to resist reversals. When the 
span of the main girders sur- 
passes 33ft. the limits of stress 
are fixed at 5 tons per square 
inch if they are built of mild 
steel, and at 4°7 tons if of 
wrought iron. For cross gir- 
ders and stringers the working 
unit is the same as that for 
main plate girders, provided 
the road is laid upon ballast ; 
but if the rails rest upon 
bearers by the aid of interme- 
diate cross girders, the units 
will be lowered to 4-7 and 4°4 
tons per square inch for mild 
steel and wrought iron respec- 
tively. Again, the rails—but 
only in exceptional instances 
—may be laid directiy upon 
the bearers or the cross beams, 
or at least with only metal- 
lic plates between them. 
Under these conditions ths 
working stresses will be, for steel and iron, 4°4 and 4 tons 
per same unit. The permissible stresses upon the wind 
bracing are accompanied by the instruction that no flat bar 
section is to be less than 23in. by 7;in., and no angle less than 
23in. by 23in. by yin. All wind bracing is, where possible, 
to consist of rigid members. This regulation appears to be 
contrary to our usual practice, for admittedly tie is more 
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economical than strut bracing. In the case of the rivets in 
the main girders and in the wind bracing, the shearing limit 
is fixed at 90 per cent. of the values given in the table in the 


In the | line neglecting wind pressure. 


It is not considered generally necessary te inquire mato the 
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question of secondary stresses, whether they may be occ isioned 
by rigid apices, or connections of the stringers and cross 
girders, or “of the latter and the main girders.* A _ table 
is appended to the official document giving for girders resting 
upon two supports of a span L the values for the maximum 
moments for a single track produced by the moving loads as 
already defined. Compared with the former regulations of 
1895, it is particularly noticeable that the new conditions 
characterising the present test loads have resulted in a very 
considerable augmentation of the bending moments. 








HIGH-SPEED LOCOMOTIVE, PRUSSIAN 
STATE RAILWAYS. 


WE have referred frequently in our pages to the high-speed 
electrical railway between Berlin and Zossen, and we have 
given a few particulars of a trial made with steam loco- 
motives intended to competé with electricity. We have 
received from the Simplex Coke Oven and Engineering 
Company, Limited, of Temple Bar House, the agent in this 
country for Messrs. Henschel and Sohn, of Cassel, a photo- 
graph-and the following prelimmary description of one of 
these high-speed locomotives, completed by Messrs. Henschel 
on February 4th. . - 

This engine is intended to conduct an express traffic, at a 
speed of 80 miles an hour, with a train of four or five bogie 
corridor coaches weighing 180 tons. The estimated horse- 
power is 1400. 

The engine is a three-cylinder compound. The high- 
pressure cylinder is inside, the two low-pressure cylinders are 
outside and drive a second pair of wheels. The four wheels 
are coupled. There are besides a two-wheeled pony truck in 
the front, and another in the rear. The tender is carried on 
two bogies. 

The locomotive and tender together have a total wheel base 
of about 68ft., of which space the locomotive occupies rather 
more than one-half. The overall length from the front buffer 
of the locomotive to the rear buffer of the tender is about 
8idztt. 

The outward appearance of the locomotive and tender is 
peculiar. Both are completely encased in a cover of sheet 
steel, tapered at the front of the locomotive in the shape of a 
wedge, which has been done in order to reduce the resistance 
of the air, whereby it is hoped to effect an economy of 250 to 
800 horse-power. The driver has a position in the wedge- 
shaped front of the locomotive. An auxiliary driver is also 
carried in the driver’s cab, and takes his turn in stoking with 
the fireman. 

In order to facilitate communication on the locomotive, 
running boards are provided on each side inside the casing. 
At the rear of the tender a gangway has been placed, which 
permits through communication from end to end of the train 
between the engine driver and the rear guard. 

The grate area of the locomotive is about 50 square feet, 
and about 32 ewt. of coal are burnt in an hour. The heating 
surface of the boiler is 3000 square feet. The tender carries 
4000 gallons of water and also seven tons of coal. The 
weight of the locomotive in service amounts to 79 tons, that 
of the tender about 57 tons, and the weight on the wheels 
does not in any case exceed that allowed by the authorities. 

The type of locomotive has been indicated by Herr Wittfeld, 
Royal Councillor of Architecture in the Ministry of Public 
Works in Berlin. Messrs. Henschel and Sohn have thoroughly 
studied every detail of the proposed locomotive before pro- 
ceeding to construct it. It is intended to run the locomotive 
on the lines of the Prussian State Railways, between Cassel, 
Hanover, and Berlin, and to ship it afterwards, together with 
three other locomotives built by Messrs. Henschel, to the 
St. Louis Exhibition. 








PRIVATE BILLS, 1904. 

Ix comparing the Private Bills of the present session with 
those scheduled in the parliamentary list of last year, the 
general reduction in number, scope, importance, and capital 
petitioned for, is too great and remarkable to escape the 
attention of the most unobservant. It has been attempted to 


explain this serious discrepancy by attributing it to the fact | 


that the Royal Commission on London Traffic has not yet 
issued its report. Some consideration is certainly due to this 
statement, and it may be fairly accepted as one of the prin- 
cipal causes why there are only two Bills proposing to 
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authorise the coastruction of new electrical underground 
railways in and near the metropolis. But here this line of 
argument stops. It will not explain the reason of the short- 
comings in almost every other class of Bills, nor how and 
why the total amount of money proposed to be raised this 
year exceeds the half of that of last session by barely one- 
third of a million. The increasing competition of the two 
systems of conveyance, railways and tramways, no doubt 
counts for something, and so must the enormous sums that 
have been and are still being expended by our great railway 
companies in continual extensions, widenings, new stations, 
bridges, and similar important engineering works. Before 
proceeding to a brief analysis of the more noteworthy under- 
takings in the list before us, it may be stated that the total 
number of Private Bills deposited for the present session, 
relating to railways, canals, tramways, and the supply of 
electricity, gas, and water, is 159, as against 188 for the year 1903. 
The total amount of capital to be raised is £37,825,761, as 
compared with £75,287,015, showing a decrease of £37,461,254. 
It may be here mentioned that a large and increasing 
diminution of capital appears to attend the annual applica- 
tions to Parliament for the purposes under notice. In round 
numbers, the money asked for in 1902-3 and 4, amounted to 
the respective sums of 97, 75, and 37 millions. 

The Bills relating to railways and canals number forty-six, 
exclusive of three Bills classed among Tramway Bills, three 
among Gas Bills, and one among Water Bills. Of these forty- 
six Bills, only twenty propose to authorise the construction 
of new. railways or additional railway works. A comparison 
of the first two columns in Table I., which gives in a succinct 
form the details referring to the two descriptions of Bills, 
will indicate how very disproportionate is the relation between 
them and the absolute length of new mileage effected. 


t 


rate items of the projected undertakings of the existing and new 
railway companies, the number of Bills is 53, in the place of 
67—no very great discrepancy. But the length of new lines 
is but 185 miles against 467, a decrease of 282, and the money 
applied for is as £14,187,000 to £55,773,830, a notable fallin 
off of £41,586,830. Poor as are the results for England and 
Wales in the list II., they are not quite so bad as the returns 
for Scotland and Ireland. In those last-mentioned countries, 
new enterprises of this character appear to be, if not completely 
defunct, at least in perfect temporary abeyance. We may 
now pass in brief review the few schemes of importance 
which demonstrate to some small extent that Private Bil] 
legislation in 1904 will not prove altogether useless or 
unproductive. The Great Central, the most recent example 
of a main line with a metropolitan terminus, is the promoter 
of two Bills. One under its own title—which, financially, is 
a very small affair—and another, under that of the (reat 
Central and Midland Joint Railways. The purport of the 
latter is to change the name of the Joint Committee 
constituted under the Manchester, Sheffield and Lincolnshire 
Railway Company and Midland Railway Company (Joint 
Lines) Act, 1869—to that of the Great Central and Midland 
Joint Committee. It further seeks to empower the Comittee 
to lease the undertaking, to create stock, and to extend the 
time for the purchase of lands authcrised by Acts of 1901 and 
1902. It also proposes to raise, wholly by shares, two 
millions of capital, which is the largest sum applied for in 
this particular class of Bills. It certainly appears rather 
small, in comparison with the three, four and six millions 
scheduled in last year’s list, but, as we pointed out at the time, 
not all of them become faits cccomplis. 

One of the new projects, the North Yorkshire Dales 
Railway, comprises the incorporation of a company to 
construct 51 miles of lines from Hellifield to Scorton, 
and to work the same by electricity. The capital 
required to effect this exceptional result, so far as 
the mileage is considered, is £1,410,000. The Great Western 
has a very comprehensive scheme in hand, including new rail- 
ways to be known as the Swansea District lines, extensive 
widenings on the Llanelly Railway, and additional time for 
completing the Windsor and Ascot undertaking. The Bill 
also asks for powers to make agreements with the Great 
Southern and Fishguard Companies, with respect to the execu- 
tion of works authorised by the Fishguard and’ Rosslare Rail- 
ways and Harbours Acts of last year. Fifty-three miles is the 
length of new track, and £1,333,000 is the amount of money 
proposed to be raised by the company. In last session the 
Great Western applied for a capital exactly double that of the 
present sum. A clause is inserted in the Bill for this year to 
enable the company to work omnibuses by electrical power. 
The London, Chatham, and Dover seeks to raise £1,250,000 of 
further capital by the issue of debentures, and the Metropolitan 
is in-want of a million. It also proposes to consolidate and 
convert its preferential and debenture stock, to dispose of 
lands and shops, and to enter into agreement with other 
companies for the supply of electric current. With the 
exception of the London, Brighton, and South Coast, all the 
great railway companies are represented, but the capital 
proposed to be raised by any one of those not already 
mentioned is under half a million, and the contents of the 
Bills have no particular public interest. It may be stated 
that powers to construct new works in. the vicinity of the 
metropolis are sought by the Great Northern, the London and 
North-Western, and the London, Tilbury and Southend 
lines. The Great Western and Weaver Navigation and the 
two Manchester Ship Canal Bills are the only petitions 
having reference to inland navigation by canals. It should 
be mentioned that Ireland applies for £145,000 to build 114 
miles of track at Convoy, Conwal, and Conleigh ; and to change 
the title of Strabane, Raphoe, and Convoy, to that of the 
Strabane and Letterkenny Railway Company. The Man- 
chester Ship Canal Company, under its Finance Bill, desires 


TABLE I, 


No. of 
Bills, 
1, —Raitways asp CaANa.s. 
Promoted by existing companies — 
England and Wales .. 
Scotland 


Ireland .. 


Total 


1l.—PROMOTED BY NEW CoMPANIES. 
England and Wales .. 
Scotland 


Ireland . 


Total 


Total for railways and canals.. 


Tape II. 


No. of | 
Bills. | 


TRAMWAYS. 
Where situated. 


England and 
Scotland .. 
Ireland 


Wales 


Total for tramways 


From the data and particulars included in Table I. we are 
able to compare the results and the corresponding figures for 
last year with those of the present. The Bills of existing 
companies number 42, the proposed new lines show a length 
of 123 miles as against 223 miles in 1903, and the amount of 
new capital is £11,557,000, in lieu of £24,828,830, and very 
nearly in the same proportion to the latter sum as are the 
| two total amounts of capital for the same years. The 

thirteen Bills deposited by new companies in the previous 
parliamentary campaign have shrunk to four, the mileage 
from 244 to 62, and the money asked from £80,945,000 to 
| the insignificant figures of £2,630,000. Summing up the sepa- 


Length of. 
new line. 


Length of = 
new line. 


Proposed capital. 
By shares. By loan. 


Miles. 


§, 408,000 1.0024 000 11, 332.000 


25,000 225,000 


200,000 


11,557,000 


6,608,000 4,949,000 


1,850,000 730,000 2,630,000 


1,850,000 780,000 2,630,000 


8,458,000 5,729,000 14,187,000 


Proposed capital. 


Total. 





By shares. 


By loan. 

Miles. y 

206 
1 


21 


£ € e 
1,165,000 3,230,971 4,395,171 


874,000 


54,000 28,000 


11,219,000 4,104,97) 5,323,971 


228 


to raise further capital to the extent of £2,000,000 by lou, 
and to confirm and give effect to arrangements between the 
Corporation of Manchester and itself with respect to the 
financial arrangements between the two bodies. In Table Il. 
will be found a general statement relatirig to the Tramway Bills 
which follow the defection prevailing all along the line. As 
compared with the previous year the decrease in the number o! 


| Bills is 17, in the mileage 176, and in the capital £1,438,331. 


It is worth noting that the relation between the respective 
mileages of railways and tramways is reversed, that of the 
latter exceeding the former by 43 miles. Foremost among 
the roll of promoters is the London County Council’ with 
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their Tramways and Improvements Bill, which was also 
deposited in the previous session. The provisions are not 
much altered, except that the capital now required is 
£1,692,695, or rather less than double the last amount. 
The total length is 47 miles. The practice of municipalis- 
ing tramways, or of transferring all such undertakings 
to the chief local authorities, is still on the increase, as we 
have formerly pointed out. Eighteen of the thirty-nine Bills 
before us are promoted by corporations and urban district coun- 
cils. A good example ona large scale is afforded by the Belfast 
Corporation. That body proposes to transfer to themselves 
the whole undertaking of the Belfast Street Tramways Com- 
pany, and of the tramways authorised by the Belfast and 
County Down Railway Tramways Order of 1895; £856,000 
are sought for, together with such further sum as may be 
necessary for the purchase of the said tramways. Neverthe- 
less companies are not behindhand in promoting and prosecut- 
ing large schemes, sums varying from £430,000 to £220,000 
are applied for by the Preston and Lytham, the Mid-Cheshire, 
the Preston and Blackburn, and the West Riding Tramways 
Companies, to carry out their own enterprises. A fair 
proportion of the Tramway Bills asks for powers to run 
omnibuses and to erect waiting rooms. The latter proposal 
appears to be a new departure, and might be advantageously 
followed at least at all terminal stations. Private Bills for 
the supply of electrical energy are not numerous, but the 
money to be raised is double that of last session. The more 
prominent of these will be referred to in another article. 








ir has been decided that the side-slip competition 
being organised by the Automobile Club shall commence by an 
endurance test of 1000 miles, to be carried out over a period of five 
or six days, starting from the Automobile Club, on Monday, April 
18th. On the completion of the 1000 miles’ run the cars will be 
submitted to the side-slipping tests which will be carried out on 
the track round the new Clement-Talbot works, near Ladbroke- 
grove. The track is wood pavement, which will be made greasy, 
and the cars will have to make a right-angle turn on the grease, 
todescribe “‘S” curves, and also to be subjected to brake tests. 
The p< wer absorbed by the device will be tested by running the 
car down-hill by gravity both with and without the device fitted, 
and measuring the distance between the stopping places in each 
case, Points will be given for ease of attachment and renewal, 
and for price, and a device which gives the best control of the 
car under all possible conditions that is to say, whéther for 


side slipping of front or back wheels, or of forward skidding, 
perry considered the better. 
rials, 


Kighteen cars will take part in the 











THE INSTITUTION OF NAVAL ARCHI- 
TECTS. 

Tue forty-fifth session of the Institution of Naval 
Architects began at the hall of the Society of Arts, John- 
street, Adelphi, at noon on Wednesday, the 28rd inst., 
the president, the Earl of Glasgow, in the chair. After 
the preliminary routine business had been transacted, the 
report of the Committee was read. 

The Council had pleasure in reporting the Institution's 
satisfactory progress during the past year. The increase 
in the roll of membership is above the average of recent 
years, and the list of new candidates for admission is well 
maintained. Reference was made to the deaths of the 
year, those of the Earl of Ravensworth, second President 
of the Institution, who for thirteen years ruled over its 
destinies and contributed so much to its present success ; 
of Sir Frederick Bramwell, K.C.B., F.R.S., Vice-President, 
whose death removed one who had helped largely to bring 
scientific investigation to bear upon questions of the 
highest practical importance; of Mr. John Scott, C.B., 
Vice-President, an original member of the Institution, and 
a leader among the shipbuilders of Scotland; and of Mon- 
sieur L. de Bussy, Honorary Member of the Institution, 
for many years the distinguished head of French Naval 
Construction, and President of the Association Technique 
Maritime. Among other deaths that have been recorded 
with deep regret during the past year are those of Mr. 
John Penn, M.P., one of a distinguished family of marine 
engineers; of Mr. H. M. Brunel, son of the designer of 


| the s.s. Great Eastern; of Mr. W. T. Courtier-Dutton, 


Mr. David Joy, Mr. Thomas Phillips, Mr. A. E. Payne, 
all members of the Institution, while among the associates 
occur the names of Mr. Samson Fox, of the Leeds Forge, 
and Prof. R. H. Thurston, of Cornell University, U.S.A. 
There will be no regular summer meeting this year, but 
an invitation has’ been received from the Committee of 
the International Engineering Congress that is to be held | 
in St. Louis, U.S.A., on October 8rd to 8th, inviting any 


| members of this Institution who care to do so to take part | 





in the above Congress, and further particulars will, in due | 
course, be communicated to members,,so that those who 
areable can take advantage of the opportunity thus offered 
of visiting the exhibition and taking part in the Congress. 
The Council have introduced new rules for membership 


| had suffered during the past year. 








providing more exact definitions for the qualifications 
required of candidates for membership and associate 
membership respectively, while the age limit for both 
these classes is slightly raised. Further, a student class 
will be created enabling young men between the ages of 
18 and 25 to join the Institution without entrance fee and 
at a lower rate of subscription. The Council have great 
pleasure in announcing that Mr. A. F. Yarrow has inti- 
mated his readiness to offer a scholarship of £50 a year in 
marine engineering in connection with the Institution. 
Mr. Yarrow’s offer is conditional upon a second scholar- 
ship of the same value being given from some other 
quarter, and the Council therefore hope that another 
donor may come forward to fulfil this condition. 
At the request of the Council of the Royal Society, a 
new representative on the General Board of the National 
Physical Laboratory has been appointed in succession to 
Mr. J. T. Milton, who retires by rotation, and Mr. A. F. 
Yarrow, Vice-President, has been selected to fill the 
vacancy. The question of an experimental tank in con- 
nection with the National Physical Laboratory at Bushey 
has been further considered by the Council, and in order 
to elicit a definite expression of opinion on the subject 
from the members generally, Sir William White, at the 
special request of the Council, has consented to read a 
paper on the subject of experimental tank work at this 
meeting. Lastly, the Council have much pleasure in 
announcing the award of the annual gold medal and pre- 
mium for the past vear:—Gold medal, to Mr. W. H. 
Whiting for his paper on “The Effect of Modern Acces- 
sories on the Size and Cost of Warships;” premium, to 
Mr. R. Balfour for his paper on “ Marine Installations for 
the Carriage of Refrigerated Cargoes.” 

The new rules concerning membership were proposed for 
adoption by Professor Biles, seconded by Dr. Elgar, and 
carried unanimously. 

The President then delivered his address. He said 
that before proceeding to the remarks which he proposed 


| to make upon professional subjects, he would dwell for a 


few moments upon the sad losses which the Institution 
Lord Ravensworth, 
whose death occurred soon after the summer meeting, 
was the second President of the Institution, following 
Lord Hampden in 1880, and only retiring after thirteen 
vewrs of assiduous devotion to the duties he had under- 
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taken. To his ability and zeal the Institution is largely 
indebted for its present position, and his record here has 
been an example by which both his colleagues and his 
suecessors have profited. Among the Vice-Presidents 
whose deaths they had to deplore, both Sir Frederick 
Bramwell and Mr. John Scott, C.B., were familiar figures 

each a tower of strength in his own sphere of activity, 
and both mourned by a large circle of friends who appre- 
ciated not only the high intellectual gifts with which they 
were endowed, but also the genial courtesy and unfailing 
tact which they displayed towards all with whom they 
were brought into personal relations. Lastly, he would 
allude to the death of their old friend Monsieur de Bussy ; 
one of those who have done much in a quiet unobtrusive 
way to bridge the space that must necessarily divide 
nation from nation. His enthusiasm for the work and 
aims of our Institution was only second to that which he 
bestowed upon his own Society of French Naval Archi- 
tects, of which he had been the distinguished President 
ever since its foundation. 

He then proceeded to discuss the position of the ship- 
building industry, to which he made allusion a year ago. 
It had not, he regretted to say, shown much sign of im- 
provement during the interval. The gross tonnage 
launched during the year in the United Kingdom (exclu- 
sive of warships) was 1,190,618 tons as compared with 
1,427,588 tons for 1902, a reduction of no less than 
236,949 tons, or over 16 per cent. On the other hand, the 
tonnage of warships launched totalled 151,890 tons, as 
compared with 94,140 tons in the previous year, or an 
increase of 57,700 tons; so that the total reduction for 
the year is reduced to 179,190, or under 12 per cent. 
Moreover, the increase in warship tonnage is due entirely 
to vessels built in private yards, the total of which is this 
year almost equal to that of 1901—a quite exceptional 
vear. In Ireland, however, at Messrs. Harland and 
Wolff's, the tonnage launched during the vear had reached 
the high total of 110,463 tons, or 31,000 tons above the 
preceding year; while engines aggregating over 100,000 
horse-power have been turned out by the same firm. The 
Baltic, which was successfully launched from the Queen's 
Island Yard in November last, marks another record in the 
history of shipbuilding,- her gross tonnage exceeding 
23,000 tons. The new Allan liner, which is to be the first 
ocean-going vessel to be fitted with turbine engines, is to 
be laid down in the yard of Messrs. Workman and Clark. 
Foreign shipbuilders seem to have fared slightly better, 
comparatively speaking, than those of the United King- 
dom; for, although the returns of most of the principal 
shipbuilding countries show a reduction on the figures of 
the previous year, yet this reduction is proportionately 
less than that for the United Kingdom during the same 
period. In the United States, for instance, the total mer- 
cantile tonnage launched last year—381,820 tons—is some 
2000 tons more than the previous vear, while the warship 
tonriage launched is three times that of 1902. In Ger- 
many also, although the mercantile tonnage shows a con- 
siderable falling-off, this is largely counteracted by the 
increase in the output of warship construction. In France, 
however, a serious diminution in the tonnage launched is 
a feature of this year’s returns, the construction of large 
steel sailing vessels haying almost ceased, in consequence 
of the expiry ofthe bounties on this class of vessel ; and 
as the new laws which had been framed to confer upon 
steamship constructors the benefits previously enjoyed by 
builders’of sailing vessels do not appear to have yet 
attained that object, there is by no means a correspond- 
ing increase in the total steamship tonnage built in France 
during the year. In the field of naval engineering there 
is little, if anything, to chronicle in regard to new depar- 
tures during the past year. No doubt our marine engi- 
neers have not been lacking in the initiative that has 
always distinguished them, but such advances as may 
have been made have been in the improvement of detail. 
The world was still watching and waiting for the 
practical demonstration of the use of the steam tur- 
bine in larger vessels of the ordinary sea-going class, 
and ships that are now under construction or about to 
be tried that will, doubtless, afford data which will enable 
engineers and shipowners to form some idea as to whether 
this new description of prime mover will effect the 
revolution in marine propulsion which its advocates fore- 
tell. At the presenttime The Queen and the Brighton, 
fitted with Parsons steam turbine, are in daily cross- 
Channel service, and so far they appear to have given 
satisfaction, both as regards manceuvring powers, and 
behaviour in a seaway, qualities which are essential for 
the work upon which they are engaged. The success of 
these cross-Channel steamers appears now to be well 
established, for there are at the present moment four more 
such vessels being built and fitted with turbine engines of 
an aggregate of 22,000 indicated horse-power, while two 
Atlantic liners and five ocean-going vessels of smaller 
size are also under construction, and are expected to be 
running within the next twelve months. Future develop- 
inents of great interest to the engineering world may be 
looked for if the report of the Committee now sitting 
should prove favourable to the adoption of this type of 
engine in the two great Cunarders that are to win back 
for us the blue ribbon of the Atlantic. Their distinguished 
Vice-President, Sir William H. White, in the course of his 
inaugural address as President of the Institution of Civil 
Ingineers, referring to gas engines, said that the progress 
of recent years raised the question whether these motors 
might not take the place of steam engines even in the 
largest ships.. That the double-acting steam engine, with 
its almost perfect flexibility in the regulation of power, 
should give place toa propelling apparatus in the cylinder 
of which only one stroke in four is effective, as in the 
Otto cycle; and that the steam boiler, with ‘all its well- 
known advantages, should be ousted by the gas-producer, 
is a supposition that would, perhaps, have scarce been 
regarded by orthodox marine engineers, had it fallen from 
one less eminent. It is well to remember, however, that 
the impossible of yesterday becomes the commonplace of 
to-morrow, and, if we are not to have the gas engine on 
board ship, there is another form of internal combustion 








motor which has already asserted its supremacy afloat, 


although, as yet, only in cfaft of small size; He referred, 
of course, to the off motor. Trials are progressing in 
the use of liquid fuel, but these have largely been confined 
to vessels of different navies, and details have not been 
made public beyond those of which members of the Insti- 
tution already have knowledge. Here, again, the financial 
element is the ruling factor, but when oil is used as an 
auxiliary to coal for the purpose of extra speed on an 
emergency, the money question may be ignored. Another 
detail of engineering practice which is engaging renewed 
attention is the use of superheated steam of high pressure. 

The subject of the training of engineers, to which 
allusion has been made in the report of the Council, is 
still one of great importance to this Institution, and it is 
satisfactory to learn that so strong a committee as has 
been recently formed under the chairmanship of Sir 
William White is now considering the matter, with a view 
to framing some workable scheme for general adoption. 
Having referred to.the Yarrow Scholarship, he touched on 
the Naval Estimates, pointing out that in addition to two 
battleships of the new programme, there will be laid down 
during the coming year seven armoured cruisers and 
fourteen destroyers, while it is interesting to note that ten 
more submarines, which will embody the results of 
experience gained with those already built, are to be added 
to the strength of the Fleet. The total of the ships that 
should be completed within the next twelve months 
includes three battleships, five armoured and five minor 
cruisers, eight destroyers, and ten submarines. The 
maintenance of the two-power standard of strength upon 
which the Government have based their shipbuilding 
policy will thus be amply assured. It is satisfactory to 
note the provision in the estimates for the thorough 
renewal of the machinery and equipment of the Royal 
Dockyards during the next two years, and this decision 
cannot but reflect credit upon the naval administration of 
Lord Selborne and his colleagues. The experiment of 
adopting in certain dockyards the premium system of 
payment for skilled work done within a certain standard 
of time and up to a certain standard of excellence will be 
watched with great interest. If the system is as success- 
ful as its advocates predict, a very great improvement in 
the efficiency of the dockyard personnel will doubtless 
ensue. 

The first paper read was by Sir Edward J. 
K.C.B., M.P., F.R.S., Vice-president, on 
BatTLesHips TRIUMPH AND SWIFTSURE, 

LIBERTAD AND CONSTITUCION.” 

The author began by giving a history of the conditions which 
led to the construction of the two ships. Subject to the limita- 
tions of dimensions imposed by the “aleahuano Dock, the first 
condition laid down was thai~of speed, for which the minimum 
at load draught prescribed by the Chilian Government was 
19 knots. This condition had-much to do, of course, with deter 
mining the form and proportions, when taken in conjunction with 
the prescribed armament. 

He then proceeded with the descriptive particulars of the ships, 
and, im order to facilitate’ comparisti* between them and H.M.S. 
Duncan, which was recéntly selected¥ifi the House of Commons by 
the Secretary to the Admiralty expressly for the purpose of making 
such a comparison, the particulars of both ships dre placed in 
adjacent columns :— = 


Reed, 


“ THE LATE 


Prin cipal Dintensions. 


Triumph. - Duncan. 
405ft. 
75ft. Gin. 
26ft. bin, 


436ft. 
Tift. 
24ft. Thin. 


Length 
Breadth - 
( With normal coal 
Increase with bun 
a full 
A fNormal.. .. 
Coal \ Bunkers full 
Displacement, normal 
Freeboard at bow 
Complement 
Armour- 
Belt .. : 
Side above belt 
Bulkheads ‘ 


Draught 
Ift. Sin. 
00 tons 
2,000 tons 
14,000 tons 
22ft. Yin. 
750 


Ift. LOjin. 
soo tons 
2,000 tons 
11,853 tons 
21ft. Giri. 
776 
Tin. 
Tin. (to upper deck) 
6in. 


Jin. 

Jin. (to main deck) 
Aft only, Llin. 
Harveyed. 
Barbettes 10in. fronts) Barbettes 1 lin. fronts 
and Sin. rears.| and casemates 6in. 

Caseimates Jin. 


Gun positions . . 


Guns 
Calibre 
Number ; “ 
Number on broadside . 
Weight of projectile, lb. . 
Weight of chargé, cordite, lb. 
Muzzle velocity, ft. sec. ae 
Muzzle energy, ft. tons 
Weight of broadside, Ib. (with 
2 big guns cnly in each case 
Muzzle energy of broadside 
eae ‘ 
Muzzle energy of broadside 
compared with Triumph. 
Height of centre of lowest 
main deck gun above nor- 
mal water-line .: .. .. 


10in. 


135-5 
2,860 2 2,520 
28,355 37,000 


2,400 2,300 


138,060 104,240 


75 per cent. 


I3ft. 2in. 13ft. 2in. 
14 14-pounders 
2 12-pounders 
$ 6-pounders 
| 4 pom-poms 
4 maxims 
20-17 
14,105 


12 12-pounders 
Small armament 6 3-pounders 
8 maxims 


Speed in knots on trials r 
Indicated horse-power 

A large portion of the paper was concerned with the criticisms 
which have been passed on the ships by the Admiralty and others. 

The objection to the Swiftsure and Triumph, that they have a 
weight of hull less than that of the Duncan by 770 tons, and 
armour less in proportion, and weight of machinery also less in 
proportion, is not that of a naval architect. The essential com- 
parison between the ships is in their fighting power and speed, and 
in little else. Captain Pretyman, the Secretary to the Admiralty, 
further suggested that the Swiftsure.and Triumph are to be more 
or less condemned because they have engines which run fast as 
compared with the’engines of his Majesty’s ships. 

The author said, however, what marine engineers will readily 
endorse, viz., that, although the revolutions per minute of an 
engine have their own importance, the piston speed is really the 
speed of the engine ; and although the revolutions per minute of 
the Triumph were 157, which is soniewhat higher than has so far 
been obtained in a first-class battleship, the piston speed was only 
1020ft. per minute, which is probably less than that of some 
vessels in the Royal Navy. .'The speed provided for under the 
contract was that of 19 knots per hour, and it was calculated that 
this could be easily obtained with an indicated horse-power of 
12,500, The question of deciding upon the type of boiler to be 
used for the generation of the necessary steam for this horse-power 
was naturally an anxious one, and after a close consideration of 
weights, available space, and other circumstances — peculiar 





Sir Edward decided, while in Chili, that tl 
Yarrow large-tube type of boiler was the one that offered 
the greatest advantages for these vessels, The designed “a 
of 19 knots was actually obtained with an indicated hea 
power of 11,500, and the steam-producing power of the bolle 
proved to be sufficient for the development of slightly over 14 000 
horse-power during the time occupied by six runs over de 
measured-mile course, The mean speed obtained during the Ea 
hours’ trial, in the course of which the measured-mile runs ae 
made, was within less than a decimal point of 20 knots, the heat 
power being maintained without any undue exertion on the part 
of the stokehold staff, and with no more than lin. of air pressure 
The mean speed of the measured-mile runs was 20-17 knots “H 
given in the table. The author then considered at much length 
the relative merits and demerits of the Chilian ships and The 
Duncan. Proceeding now to the more general comparison, 
come to the figures given in thé table: ‘The total muzzle energy of 
the broadside of the Triumph amounts to 138/960 foot-tons, and 
that of the Duncan to 104,240 ; that is to say, the“Duncan’s is only 
75 per cent. of the Triumph. A doubt was suggested as tu tho 
ability of these ships to fight théir guiis in a Seaway. It will be 
seen, however, from the following’ table, that While, the lowest of 


to the case, 


we 


the 7-5in. guns of the Triumph is at the same height above the 
normal water-line as the 6in. gins of thre Dutican, it is a few inches 
higher than those of the battleships the King Edward VII, and the 
Canopus; and as much as 2ft. 7in. higher than those of the cruisers 
King Alfred and Cressy. 


_ Distance of Angle of hex 
muzzle of gun | required to bring 
from centre | centre of muzzle 
line of to watér-level, 
4 


Height of centre 
of gun 
above normal 
water-line. 

Ft. 
Triumph 5 13 


King Edward VII. Eee b2 


ship. | 
Ft. in. | Dog. min 
M8 “40 


in. 
” 


Duncan ; ‘ : | 
Canopus xe 2 5 4) 
King Alfred ‘ 48 


Cressy ; Ww 47 


As amatter of fact, however, these comparisons seem to be of 
little value as bearing on the practical question of the ability of 
the various vessels to fight their guns when amongst waves. As 
will be seen from the table, the total difference between the least 
favourable and the most favourable examples, under the theoretical 
conditions there assumed, amounts to no more than 2 deg., « fact 
from which it would seem that no deduction can be.made except 
that in a sea-way all the vessels in the table would be practically 
on a par as regards their ability to fight their guns. If this view 
be correct, the Triumph, while possessing all the advantages 
attaching to guns of greater length, does not suffer any real dis- 
advantage in respect of them. 

With regard to the height of freeboard at the bow, a point upon 
which also adverse criticism has been passed, owing to inaccurate 
information, this height in the Triumph is 21ft. 6in. in the normal 
load condition. This height is certainly somewhat less than in 
the case of the Duncan (by Ift. 3in. only), but the difference does 
not seem to be of such importance as to merit any great amount of 
condemnation, especially when it is remembered that the I'riumph, 
although actually a 20-knot ship, was designed for a speed of 10 
knots, and is a much stnaller vessel#than the Duncan. 

The stability of this vessel is MMtisfactory, and compares well 
with other recent ships. In the ‘formal load condition she has « 
metacentric height of 34ft., which is calculated to ensure an ample 
degree of stiffness without interfering unduly with the steadiness 
of platform. In the fully loaded condition, that is to say with 
the bunkers and reserve feed-water tanks full, the metacentric 
height becomes 3-75ft., and in the light condition 2°71ft. 

Finally he for one claimed for these vessels this distinction that, 
given their size, speed, armour, and gun-power, they have not sv 
far been matched by any other battleships, and in this remark he 
would include those’ astounding battleships now building of the 
King Edward VII. class, which, although of-fearly- 5000 tons 
greater displacement and less speed, fall slightly below the 
Triumph and Swiftsure in the muzzle energy of the aggregate 
broadside. Why a secondary battery of only 6in. guns has been 
given to these enormous ships far surpassed his powers of con- 
jecture. 

The discussion which followed the reading of 
Edward Reed's paper possessed a peculiar interest in 
that it took the form of a duel between himself and Sir 
W. H. White; two ex-Chief Constructors of the highest 
ability expressing opinions on each other’s designs. Sir 
Edward Reed had compared the Swiftsure and_ the 
Triumph with the Duncan, and he had in his paper, ws 
pointed out above, commented on the utterances of the 
Admiralty. Sir William White took the other side. He 
said no more than others echoed when he expressed his 
pleasure at seeing Sir Edward Reed back agan 
among the members of the Institution and taking 
his part in the discussion of great subjects. He wert 
on to say that ax far as possible he would try to keep 
out criticism. The author of the paper complained that 
his ships had been the subject of adverse anonymous 
criticism, but he (Sir W. H. White) had had his own 
designs criticised anonymously. It was a thing that 
seemed unavoidable. He had some difficulty in dealing 
with the paper, of which he had not seen a copy till he 
came into the room. He was not there to defend thie 
King Edward class of ship. He was now detached from 
the Admiralty, and could speak as an ordinary taxpayer. 
The Chilian boats had been designed under favourable 
circumstances. They did not form units in a big fleet. 
That was a most important consideration. The service 
conditions of a navy dictate largely what the ship» 
shall be. The Chilian ships had the advantage of all 
the most recent improvements and developments. 
The Duncan was designed as far back as 1898. If 
he had to design a Dunean now, she would no doubt 
be better in various ways than the present ship. The 
Duncan was a larger ship, it was true, than the Swiftsure 
or the Triumph, but they got a good deal in return for the 
extra displacement. The Duncan carried 234 tons more 
equipment. The machinery of the Duncan weighed 
600 tons more; her armour 580 tons more. As to hull 
weight, if Sir Edward Reed could design a lighter hull, 
equally strong, he would indeed like to see the specifica- 
tion. He then went on to consider the distribution of 
armour. The Triumph was 30ft. longer than the 
Duncan, and artuour had to be spread over a greater 
area. It must be thinner, or else it must be 
reduced somewhere. It was curious that Sir Edward 
Reed, who had always advocated short, handy ships 
should have designed two 30ft. longer than what 
might be regarded as the normal maximum length 
of the British battleship. He had said that the Duncans 
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machinery and boilers weighed 600 tons more than that 
of the Chilian ship. From the published reports of trials, 
he saw that the Swiftsure’s engines developed 14,500 horse- 
power, OF about 14 horse-power per ton, while the 
Duncan's engines developed about 11 horse-power per 
ton, which implied greater powers of endurance in the 
latter. The saving in weight in the Chilian ship has been 
secured by running the engines faster. He did not think 
it was advisable to stress engines too much, and he 
might remind his hearers that the Admiralty Boiler Com- 
mittee had reported strongly in favour of longer 
strokes and fewer revolutions. The Duncan's engines 
were designed for endurance, and hard steady work. 
The Swiftsure had been fitted with Yarrow boilers, 
viving on the trial trip 14,000 indicated horse-power 
of steam, though designed for 12,500 horse-power. 
Leaving out brief tests, the speeds of the Chilian ship and 
the Duncan were about the same, 19} knots. Sir William 
White then proceeded to criticise at considerable length 
the way in which the value of guns had been estimated by 
Sir Edward Reed. He took exception to Sir Edward Reed's 
method of blocking out half the heavy guns. In naval duels 
only one side of a ship would be engaged at a time, but in 
fleet actions the battleship would have to fight on both 
sides at once, and on this assumption the Duncan was 
far the more powerfully-armed ship. The guns of the 
Swiftsure had an aggregate muzzle energy of 196,000 
foot-tons, and those of the Duncan of 180,000 foot- 
tons, not 104,000 foot-tons, against 138,000 foot-tons, 
as shown by Sir Edward Reed’s method, not a very im- 
portant difference ; but he would much like to know 
with what powder the Swiftsure’s results had been 
obtained. He did not think cordite could give the 
requisite muzzle velocity. He then called attention to 
a marvellous similarity between the design of H.M.S. 
Cressy and that of the Swiftsure. They were the same 
dimensions ; the armour was different, but the Cressy had 
a wood and copper sheathing which weighed 540 tons. 
By abandoning the sheathing the weight might be made 
up in armour or otherwise. He held that it was a 
complete mistake to confound freeboard with displacement. 
It was wrong to say that the smaller the ship the 
less might freeboard be. Finally, he wished to say that 
he objected most strongly to the mounting of very long 
guns between decks and near the water. They ought 
always to be carried in revolving turrets. 

Admiral Fitzgerald asked for information as to the 
explosive used in the Swiftsure guns, and maintained that 
future fights would take place at long ranges, the ships 
engaging on one side only, and so Sir Edward Reed was 
right in his estimate of gun power. 

After the adjournment for luncheon, the discussion was 
resumed by Mr. E. H. D’Eyncourt, who had been largely 
connected with the construction of the Swiftsure. He bore 
unstinted testimony to the value of Sir E. J. Reed’s services, 
and gave some interesting figures illustrating the rate at 
which the ship was built, particularly in the earlier stages. 
The order was received on February 26th, 1902. The 
keel was laid on March 20th; she was launched January 
13th, 1903. The yard returns showed that as much as 
200 to 250 tons of steel were worked into her per week, 
and, allowing for interruptions due to bad weather, often 
50 tons a day were worked in, and that of an intricate 
kind. The designs were not all completed when she was 
begun, and that caused some delay. The contractors 
bound themselves closely, guaranteeing displacement, 
speed, draught, and stability, under heavy penalties. No 
matter for what country a ship was built at Elswick, the 
result would be as satisfactory as though she had to pass 
our Adiniralty tests. The armour was better than that on 
the Duncan, which, too, was concentrated on barbettes, 
while in the Swiftsure it was distributed. 

Adiniral Sir E, Fremantle said that he had always fa- 
voured the small ship, and if the Triumph was really equal to 
the Duncan, then a very great stride had been made. The 
size of the ship was really settled by that of the available 
docks. Until Keyham was finished—that is to say, in 
two years—they could not dock an 18,000-ton battleship. 
As to battleships, he agreed with Sir William White that 
they would have to fight both broadsides at once, but 
cruisers would not. He was glad that a trial had been 
made of Yarrow boilers, which were very popular in the 
Dutch navy. As for engines, they were too light, and not 
trustworthy. A most important point was the amount of 
stores carried, which was excessive and unnecessary. The 
Adniralty had a way of voting things a failure because 
they did not try them the right way. One instance was 
the sea-going training of cadets, which was pronounced a 
failure some time ago. It has now been carried out with 
some changes, and is pronounced a great success. 

Mr, Seaton bore testimony to the ease with which it 
was possible to work with Sir E. J. Reed. The Admiralty 
were slow to adopt improvements suggested by con- 
tractors. When they did adopt them, they insisted on 
their being carried out at the contractors’ expense, which 
did not pay. As to engine speeds, a velocity of 157 revo- 
lutions per minute presented no difficulty at all to firms 
like Humphrys and Tennant. Forced lubrication would 
settle the whole matter. Engines by Belliss and Morcom 
had been run at 500 revolutions a minute for three years, 
wnd when opened up and gauged they showed no sign of 
Wear, the scraper marks being visible on the white metal 
of the main bearings. As to tests, there was a vast 

difference between six hours full speed and eight hours, 
as contractors knew to their cost, but he had no doubt 
that the Triumph could do her eight hours with ease. 

After a vote of thanks had been passed, Sir E. J. Reed 
replied. When he wrote his paper he did not mean to 
stir up controversy, but, as he had said, certain anony- 
mous criticisms had appeared which he thought ought to 
be answered, if only for the credit of his Majesty’s Navy. 
He felt that illusory comments made on ships bought by 
the nation ought to be answered, and that led to the in- 
troduction of the Duncan. He then considered the 
question of the distribution of armour. As to the extra 
length of the Chilian ships, it must be remembered that 
they were intended to fit the only dock that the Chilian 
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Government had that was suitable, and that dock limited 
the beam and the draught of water. The only dimension 
remaining to supply displacement was length. That 
fact explained the 30ft. extra. As to engines, any one could 
design a very heavy engine. He held it to be a testimony 
to the skill of Messrs. Humphrys and Tennant that they 
got 14 horse-power per ton, as compared with the 11 horse- 
power per ton that satisfied Sir W. White. As to the 
broadside question, he still held to his opinion, though he 
had two admirals apparently against him. As for the 
Cressy, he could only repeat that the resemblance of the 
new ships to her was a pure coincidence. He had never 
seen any plans of the Cressy in his life. He concluded 
with an expression of the pleasure which he felt in con- 
tributing to the British Navy what he did not, think could 
be regarded as two of its worst ships. He was heartily 
cheered as he resumed his seat. 

The last paper read on Wednesday was by Lord Brassey 
“On Merchant Cruisers and Steamship Subsidies.” The 
object of this paper was to urge a more liberal expenditure 
on subsidies to fast ocean services, and thus to provide 
the fleet, at the lowest cost, with a reserve of ships for 
scouting duties. Such ships may serve another purpose. 
Practical instruction in engine-room and stokehold duties 
for newly-entered men in the Royal Navy was formerly 
obtained in the transport service. It may be given, and 
at less cost, in the auxiliary vessels of the Navy. He 
once more asked, is it possible to build ocean liners, able 
to carry portable armour, and fitted for additional internal 
bulkheads, without increasing the cost unduly or impair- 
ing efficiency for peace service? Is it feasible to look for 
reduction in the cost of cruisers, specially designed as 
vessels of war ? 

The discussion which followed was brief and of small 
importance. It was carried on by Professor Biles and 
Admirals Morant, Fitzgerald and Fremantle. The 
general conclusion was that merchant ships would be of 
small use, that it would be vain to armour them, that they 
might to a limited extent act as scouts or messengers, and 
that the work contemplated could be far better done by spe- 
cially built ships. Admiral Sir E. Fremantle held, how- 
ever, that the liner enjoyed the advantage that her engines 
would not break down, while he believed that no fast ship in 
the Navy could be trusted to do 1000 miles at full speed. 

Lord Brassey's reply terminated the proceedings for the 
day. 

On Wednesday evening the annual dinner was given at 
the Hotel Cecil. It was largely attended. 





SUPERHEATING ON STEAMSHIPS. 





Fok the last four years Mr. W. S. Hide, the chief engi- 
neer of Messrs. Thos. Wilson, Sons and Co., Limited, of Hull, 
has been carrying on a number of interesting experiments 
regarding the effect of superheating the steam of sea-going 
steamers. The first vessel to be fitted by Mr. Hide with a 
superheater was so equipped in 1900, and has been running 
regularly ever since, with a steam temperature averaging 
500 deg. Fah. The steamship Idaho is the fifth and most 
recent boat of the Wilson line, has now been running for 
some months since the alteration, and some highly interest- 
ing results have been obtained. Mr. Hide has courteously 
given us, at our request, the figures arrived at during a run 
home from the United States by the Idaho, and has permitted 
us to publish them. 

The engines of this vessel are of the quadruple-expansion 
type, having cylinders 24in., 33}in., 48in., and 7Qin. in 
diameter by 5lin. stroke. The boat itself is the usual type 
of ocean cargo carrier. She was built by Messrs. Earles, of 
Hull, and is fitted with a shelter deck, and is arranged for 
carrying cattle. Her length between perpendiculars is 400ft.; 
breadth, 50ft.; and with a loaded draught of 27ft., her dis- 
placement is 11,060 tons. Her machinery was built to 
Mr. Hide’s designs and specification, and was adapted for 
working with superheated steam, the superheater pipes being 
placed in the uptake. Steam is supplied by three boilers, each 
14ft. Gin. by 12ft., and the working pressure is 215 lb. on the 
square inch. Heated forced draught is used. 

The engines were designed to develop between 2250 and 
2300 indicated horse power in regular work at sea. We have 
been enabled to examine a set of indicator cards taken at sea 
under normal conditions. These show an indicated horse 
power of 2273, the steam gauges showing the following 
pressures :—215 1b ; high-pressure, 195 1b ; first intermediate, 
95 lb.; second intermediate, 34 lb.; and low-pressure, 
7 lb., the mean pressures in these cylinders being 62-5, 
47-4, 16875, and 81 lb. The vacuum was 25 in. 
When the cards were taken the engines were making 67 
revolutions per minute. The average for the day was 66°7. 
The vessel made an average of 11 knots for the day. 

The coal consumption for the day on which the indicator 
cards were taken was 31 tons. This was slightly in excess of 
the average for the whole voyage, which was 304 tons a day, 
this weight of coal including the amounts used for every 
purpose—in addition to the propulsion of the vessel, including 
that for the steam steering gear—the electric light engine, 
the steam heaters, and all the other auxiliaries. 

We are not informed as to what horse power was being con- 
sumed by all these auxiliary engines, but even if they are 
neglected the consumption of coal per indicated horse-power in 
the main engines is remarkably low. The indicated horse- 
power may be taken as averaging 2275. This multiplied by 24 
gives 54,600 horse-power hours in a day. The average daily 
consumption was 30°5 tons, or 67,320 Ib., and this figure 
divided by 54,600 gives 1°233 lb. of coal-per indicated “horse- 
power. The coal burnt was, we are informed, small Ameri- 
can, supplied in New York. It was of a little better quality 
than that usually obtainable in Hull. The average speed of 
the vessel for the whole voyage was 10°8 knots. The weather 
was bad for a considerable part of the time, and the ship had 
to be hove to on two occasions. 

The maximum temperature of the steam at the engine stop 
valve was about 550 deg. Fah., and the average for the whole 
voyage was 520 deg. Fah. We have seen a continuous 24 
hours’ record of this temperature, and it never fell below 
about 515 deg. Fah. The average amount of superheat 
shown in the first medium-pressure valve box was about 60 
deg. Fah. It is, of course, varied with the amount of super- 
heat at the high-pressure cylinder inlet. The average tem- 





perature of the smoke-box at a point below the superheater, 


was 728 deg. Fah., and above the superheater 502 deg. Fah., 
while above the air heater in the funnel it was 339 deg. Fah. 

From the foregoing it will be seen that some excellent 
results are being obtained in this vessel. 





SCIENTIFIC NOTES FROM GERMANY. 
(Byu Special Correspondent, ) 


Producer gas plant for brown-coal briquette operation.— Ai 
electricity works comprising a 100 horse-power producer gas 
dynamo, which was recently installed in Hoyerswerda 
Germany, appears to be the first central station where the 
producer gas plant isoperated by means of brown-coal briquettes. 
The gas motor is similar to those used with ordinary lighting or 
generator gas. The producer gas plant is also very similar to 
the usual design, being made up of the generator proper, the 
dust collectors, the scrubber and the sawdust cleaner. This 
system was adopted in October last, and it has been carried 
on continuously since, with most successful results, and with- 
out any accidents, working about fourteen hours daily. 
Tests made some time ago showed the piston to be free from 
impurities from tar or paraffin. The brown-coal briquettes 
used were composed as follows :— - 


Per cent. 

Carbon. . 48-32 
Hydrogen ete 3-35 
Oxygen and nitrogen 26-54 
Sulphur ey , 1-0 
Ashes . 5-00 
Moisture 15-70 

Total... . 100-00 


The heating value is 4853 heat units. 

A rough experiment to ascertain the consumption of fuel 
which was made during ten hours gave 0-65 kilos. per horse- 
power. A similar plant is now being erected at their works. 
Operating generators with brown-coal briquettes proves in 
many respects more convenient than the use of anthracite, 
the generator never being obstructed by slag. After the 
normal causes in operation, it may be started again without 
any blowing-in ; the door leading to the ashpit may be opened 
during operation so as to clean the grate, which, on account 
of the absence of any slag, is an easy matter. As Germany 
is mainly compelled to derive her supply of anthracite from 
abroad, the use of brown coal is likely there to afford a con- 
venient fuel at a lower cost; the use of brown-coal briquettes 
seems to be especially suitable to small concerns in the centre 
of cities, on account of the possibility of having a supply of 
brown coal in smal] quantities, as well as_of the cleanliness 
and commodity with which it may be stored. This will 
no doubt serve to further the development of producer gas 
plants. 

The single-phase moter in Germany.—The following par- 
ticulars of the single-phase traction motor designed by the 
Union Electric Company, Berlin, in accordance with Winter 
and Eichberg’s data, and which is being tried on the 
Johannisthal-Spindlersfeld suburban line, near Berlin, have 
just come to hand. The motor includes a stator similar to 
those of ordinary induction motors, containing coils wound in 
slots, with a collector designed like the commutator of a 
direct-current motor, to which two sets of brushes with axes 
perpendicular to one another are fixed. The first set—-the 
axis of which coincides with the axis of the stator coil—-is 
short-circuited, and carry the working currents proper, which 
are induced by the field in the direction of the axis of the 
stator coil of a series transformer inserted in the maitf current 
circuit, carrying only magnetising currents, which produce 
a transverse field F, perpendicular to the above field, by which, 
in conjunction with the stator current, the active torque is 
produced. The use of two separate fields enables the motor 
to work without sparking. The electromotive force generated 
in a winding, short-circuited by a brush through the mduction 
of the field F, is perfectly compensated at increasing speeds 
by the electromotive force due to the rotation in the second 
field », which is impossible with a monophase series motor 
motors, where in the winding short-circuited through a brush 
an electromotive force independent of the number of turns 
and incapable of being compensated is induced. Moreover, 
by the rotation of the armature an_ electromotive 
force is induced in the exciting circuit of the armature, 
which is able not only perfectly to counteract the self- 
induction, but at the same time the electromotive force 
corresponding to the primary and secondary leakage. The 
power factor will thus, with increasing numbers of revolutions, 
approach the value cos = 1, this value being maintained 
constant within wide limits by means of efficient regulation. 
Without any prejudice to the motors, the air gap may there- 
fore be made as great as in the case of direct-current motors, 
and open stator slots may be used instead of closed slots. 
The ratio of the exciting transformer is regulated by the 
insertion or disconnection of windings. If the transformer 
is adjusted for a given ratio the motor will behave in a way 
similar to direct-current series motors, both the current 
intensity and the torque having the maximum value at rest, 
and decreasing for increasing angular speeds. If, however, 
the ratio of the transformer is diminished, the characteristic 
curve of the motor is displaced so as to produce the same 
torque, as was previously observed with a given number of 
revolutions M;, at a number of revolutions M, (superior to 
M,). The same number of revolutions then correspond with 
a higher torque than in the first case, the torque at starting 
being evidently also higher. The motor is started by alter- 
ing the ratio of the regulating transformer, the current of the 
exciter brushes being interrupted at rest when the primary 
coil of the series transformer will act as a reaction coil, the 
whole motor being traversed only by a very small current. 
It is thus unnecessary to break the circuit of the primary 
coil of the motor when stopping, it being sufficient to 
open the exciting cireuit—low tension coil—as the motor 
works only in the case of the exciting circuit being closed. 
The motors of the Spindlersfeld cars have an output of 
about 100 horse-power ; they have four poles and an air gap 


of 83mm. The total weight of a motor, including the small 
toothed wheel, is 2140 kilos., the weight of the exciting 
current transformers common to both motors being 


1100 kilos. As regards the arrangement of the connections, 
the direct current multiple unit system of the Union 
Elektricitits Gesellschaft has been used and slightly modi- 
fied. Two cars are being used in connection with the 
Johannisthal-Spindlersfeld trial runs in addition to three 
trailers, each 16 tons in weight. The experimental trains are 
run on the same track as used for the regular steam train, 
being inserted between the steam trains according to a fixed 
time table. The cars are designed for a maximum speed of 
40 kiloms. per hour, 
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THE ALBULA RAILWAY. 
No, 111.* 


WE continue our account of the construction of the | 


Albula tunnel. 

The Pred& side.—There was a steady increase in the 
influx of water up to 76 litres—say, 17 gallons—a second, 
when, in April, 1900, at 1006 m. portal distance, suddenly, 


Fig. 19—THE BRANDT BORING MACHINE 


a quantity of 300 litres—say, 666 gallons—a second broke 
into the tunnel. This quantity, in the course of some 
days, diminished, so as to give a total, measured at the 
portal, of 244 litres—say, 54°5 gallons—a second, which 
quantity, however, did not diminish any more.. At the 
same time, the temperature of this water was so low— 
6 deg. Cent.—that it was nearly impossible for the men 
to work in it. 


| On account of this the machine boring was brought to a 

stop at 1120 m. portal distance, and the work was only 
| carried on with very great difficulty by driving a small 
heading of close timbering, which was closely followed 
by the tunnel lining, in order to prevent the breaking 
down of the tunnel roof, which was continually threaten- 
ing. Not until September, 1901, was it again possible to 
recommence machine boring after it had been interrupted 
for fifteen months. 


In the meantime the contractors had given up. the 
work, which in March, 1901, was taken over by the 
railway authorities. An experienced Swiss engineer, Mr. 
Weber, was engaged to conduct the entire works of the 
Albula Tunnel to their finish. In May, 1900, the moraine 
was struck, and on October 17th the machine boring com- 
menced. At both ends of the tunnel there were installations 
with hydraulic power for machine boring—the Brandt 
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Fig. 20—-METHOD OF TUNNEL BORING 


The main difficulty commenced at 1100 m. from the | 


portal, where the water enclosed in the mountain had 
entirely transformed the trap into sand, which filled up 
the network of hollows in the mountain. As this part 
was struck by the tunnel heading, the sand broke out 


in a rush, and was thickly deposited in the heading. | 
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* No. If. appeared March IIth. 
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hydraulic tunnel boring machines—see Fig. 19—being used 
—as well as for ventilation. On the Preda side the 
machine boring commenced in October, 1899, and ren- 
dered an average monthly advance of 90 m. up to June, 
1900, when this method of boring was stopped as above 
mentioned. 

When, at the end of March, 1901, the railway company 


——S 


itself took over the work, there were yet left 4260 m. of 
tunnel to make. This work had to be finished in two 
years, a condition which demanded the greatest expedi. 
tion without too much regard to economy in expenditure 

At the end of August, 1901, before machine boring on the 
Preda side was re-commenced, the distance bored being 
then 1260 m. from the portal; and as the heading on the 
Spinas side by this time was 1485m. distant from the 
portal, there were consequently still 3121 m. to be pierced, 
The work was so cleverly and energetically carried out 
that the headings joined on May 29th, 1902. The 
nonthly progress of the headings was thus on an average 
luring nine months 347 m., which corresponds to an 
werage daily progress for each heading of 58m. On 
both sides three Brandt boring machines were at work at 


nh In the snow region 
<' Bergun-Bevers 
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: | 
Fig. 2:-CROSS SECTIONS OF PERMANENT WAY 


he same time, as far as possible working continually 
ily resting the time necessary for the adjustment of the 
axis of the tunnel. The work was carried on in three 
zight-hour shifts. 

In order to avyo:d the Spinas heading getting too much 
ym the other side of the tunnel summit, and having to be 
worked on a down grade, the work on the Preda side was 
2ven more rapidly pushed forward. On the Preda side 
she heading was widened up to 100m. distance from the 
1eading point—and this distance kept throughout—so as 
50 shorten the time for the removal of blasting débris. On 
his side the average daily progress for a month rose 
iteadily from 6°37 m. in October, 1901, to 7°28 m. in 
\pril, 1902, a progress which has hardly been paralleled 
ia hard rock. 

The excavation of the tunnel was carried on in accord: 
ance with the rapid system at first introduced in the 
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Fig. 22—TYPICAL ARCHES 
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The dimensions of the abutments apply only for a height of 
abutment not greater than a, if greater, then add 0-15 m., for each 
additional metre. 


Marienthaler Tunnel, and after that in the Arlberg Tunnel. 
The bottom heading was forced ahead by means of boring 
machines and a liberal use of explosives; then from this 
heading borings were made at intervals up to the top of 
the tunnel. From the new points of attack thus created 
headings in both divisions were driven along the top of 
the tunnel. The top heading thus cut through is widened, 
and afterwards the remainder of the tunnel section 
excavated. The Albula granite is very hard, and is in 
places veined with layers of quartz, and is either quite 
compact or fissured. The piercing of the top heading was, 
of course, very expensive in this hard rock, and Herr 
Weber finally introduced another way of working. From 
the bottom heading narrow cuttings or slits, correspond- 
ing with the top heading above-mentioned, were formed up 





to the top of the tunnel, these slits being eut out in two 








MarcH 25, 


_— 
= 


steps, for which work, after the joining of the bottom 


stagings 





THE ENGINEER 








THE ALBULA RAILWAY 











headings, boring machines placed on 


A 





[ 


Fig. 24—TYPICAL TUNNEL SECTIONS 
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employed. By this method, which was used for a length 


were 











Fig. 23—VIEW AT KILOM. 40 


metre were saved. This method, which is shown in 
the accompanying engraving, Fig. 20, does away with the 
difficulties of ventilating the top heading. The boring 
machines were further used for the widening of the 
bottom heading to the full width of the tunnel section. 

In a heading of seven square metres sectional area the 
consumption of dynamite was 25 kilos. a metre run. As 
a rule ten holes were bored. Using gelatine dynamite, 
the holes can be made up to 1:4 m. deep. The bore bits 
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Fig. 25—TYPICAL RETAINING WALLS 
Retaining Walls. 
On banks. 


In cuttings. 


Height. 1 batter. Vertical. } in mortar 4 dry. 
h RS <1, K. K} 
m. m. m. m. m. 
1-00 0-60 0-70 0-50 . 0-60 
2-00 0-60 0-70 0-50 0-70 
3-00 0-75 0-90 0-50 . 0-80 
4-00 0-85 . 1-00 0-60 1-00 
5-00 1-00 , e212 Oe . 1-20 
6-00 1-15 . 1-30 0-90 1-50 
7-00 1-25 . 1-45 1-05 

8-00 1-40 . 1-60 1-20 - 
9-00 1-50 . 1-70 1-35 

10-00 1-65 . 1-80 1-50 

12-00 1-90 2-10 1-80 

14-00 2-15 2-30 2-10 


K = thickness at cinieon of wall. 
had, asa rule, to be changed after the boring of 0°16 m. 
hole. The granite was.in some parts so fissured, that it 
| was feared that it would scale off from the side of the 


of tunnel of 2900 m., it was found that some £5 12s. per | tunnel, These places were lined atthe sides, but not arched 


in, but there were, on the other hand, no places where 
arching without lining of the sides was used. The tem- 
perature of the air in the headings was, before they were 
joined, 14 to 15 deg. Cent. The water from the principal 
springs had a temperature of 6 deg. Cent. 

The tunnel is without lining fora length of 1909 m.; has 
a lining of 0°35 m. at the top of the arch for a length of 
1526 m.; a lining of 0°45 m. at the top of the arch for a 
length of 2073 m.; a lining of 0°55 m.—0°75 m., at the 
top of the arch—for a length of 358 m.; total, 5866 m. 

(f) Spinas—St. Moritz (kilom. 50°6 to kilom. 61°8.)— 
After the station at Spinas at the Engadine Tunnel end 
come the stations Bevers, Samaden, Celerina, and St. 
Moritz. The line was here easy to construct, and pos- 
sesses no special interest. It was of somewhat heavy 
character between Celerina and St. Moritz, where there 
are two tunnels of a total length of 0°6 kilom. The heaviest 
gradient is 3°2 per cent. The piece from Celerina to 
St. Moritz is not yet finished, and the railway is only 
as yet operating up to Celerina. The cost of construc- 
tion on this section was £3600 per kilometre. 

Normal types of cross sections of the line, arches, 
tunnels, &ec., are given in Figs. 21, 22, and 24. 
These types of cross sections served for the designing 
and carrying out of the railway work under normal con- 
ditions ; on the difficult parts of the line they were some- 
times only followed to a rather small extent, as will be 
seen from the detailed descriptions which will appear in 
later articles, the prevailing cireumstances demanding 
forms and dimensions adapted to the special cases, these 
being of more or less marked abnormal conditions. 

The characteristic cross sections—shown in Figs. 3 and 
4, page 227, of our issue of March 4th—are sections 
selected from various parts of the line, showing in a 
marked way its character. The total number of definite 
cross sections taken on the Albula Railway is about 
4000. 

On page 309 and above are given two engravings which 
emphasise well some of the engineering difficulties which 
were encountered and overcome. Fig. 18, page 309, is a 
view taken at kilom. 41°6, looking across the valley, with 
the big upper loop in the open. On the other side of the 
valley are the lower and upper entrances of the first and 
second Tona spiral tunnels. The lower entrance to the 
first Tona spiral tunnel is just to the left of the third 
Albula viaduct. The fourth Albula viaduct is on the 


right. The main Preda road winds upwards from left to 
right. Fig. 23, above, is a view taken from kilom. 40, 


a little below the line and looking down from it over the 
first of the four loops below Preda. To the right may be 
seen the upper mouth of the great avalanche gallery at 
Muot, and the small Muot station. Beyond that is a 
short tunnel, and further on still the first of the four 
Albula viaducts. To the left is a viaduct to take the line 
across a place exposed to ground avalanches. 
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Jahrbuch der Schiffbautechnischen Gesellschaft. 
Quarto, pages 570. Berlin: Julius Springer. 


5ter Band. 
1904, 


Tut volume contains the record of the meetings of 
the German Shipbuilders’ Society for 1903, which were 
held in Stockholm in the summer and in Berlin in the 
winter. When compared with the “ Transactions” of 
preceding years the growing interest in social and 
economic matters connected with shipping as contrasted 
with more technical questions becomes apparent, as the 
principal place at the Stockholm meeting was given to a 
paper by Admiral Schmidt on “The Adoption of Com- 
pulsory Load Line,” which, after discussing the historical 
aspeet of the question from the time of the Plimsoll 
agitation downwards, criticised the Board of Trade 
regulations as based upon merely theoretical considera- 
tions and unsuitable for German use, and, in conclusion, 
mentioned that a system had just been agreed upon by 
the Corporation of the Shipping Union and the Germanic 
Lloyd. This system, based upon the structural peculiarities 
of each particular ship, was largely due to the work of the 
Director of the latter Society, the late Herr F. Middendorf, 
whose recent death they all deplored. The discussion on 
this paper turned mainly upon corrections of the author's 
historical details and comments on his depreciation of 
theoretical treatment of what was essentially a practical 
matter, but on the whole the new scheme seems to have 
been generally approved. 

The second paper, by Herr A. Isakson, dealing with the 
present unsatisfactory comparative statistics of merchant 
shipping, discusses the discrepancies in the methods of 
estimating the tonnage of ships adopted in the 
official statistics of different countries, and advocates, 
in addition to the general use of the gross register 
tonnage as a point of departure; the net register and 
a new quantity, the so-called calculated tonnage of 
Dr. Kiars, based on the assumption of one ton 
steam being equal to 3°6 tons of sailing ship capacity, or 
rather, a further development of the latter by introducing 
the question of speed by adding the indicated horse-power 
to twice the gross register tonnage, which is supposed to 
give a more correct view of the carrying capacity. By 
this method the Deutschland is credited with 2 x 16,502 
+ 31,000 = 68,004 tons, while Kiars’ rule only gives 
3°6 x 5196 = 18,706 tons. This somewhat startling 
proposition does not seem to have been met with favour 
in the discussion, as it was pointed out that although the 
carrying capacity ofa steamer may be several times that 
of a sailing ship, it is frequently, if not generally, 
only partially utilised. The use of net tonnage as 
indicated carrying power was also advocated, and there- 
fore the net tonnage of a sea-going tug boat was 
given at an extremely low amount, which was not 
increased when she had a heavy sailing ship in tow, 
the carrying capacity being confined to the latter. 
Another speaker made a useful distinction between public 
and private statistics; the former should contain official 
details only, while the latter could be extended to such 
deductions as those propounded by the author. A paper of 
more economic importance, by Dr. A. Sieveknj, described 
in a clear and detailed manner the legislation on national 
and municipal harbour dues in the Northern European 
maritime countries, and in an appendix the tariff rates in 
thirty-one different ports were given. These seem to be 
well up-to-date, except in the case of Southampton, where 
the ownership of the docks by the London and South- 
Western Railway Company is not noticed. 

The last of the economic papers in the volume by Dr. 
Wiesinger, on the value and signification of wages methods, 
discusses the various systems of payment of workmen, 
including day wages, piecework, time premium systems 
and profit sharing, the last being specially reprobated as 
unsuited to the present conditions of human development. 
The author’s preference was for a piecework system upon 
a standard system of prices to be agreed upon for all the 
German shipyards. The discussion on this paper, which 
was very animated, was complimentary in tone, with the 
exception that the standard price list advocated was held 
to be generally impracticable. 

The most important among the technical papers com- 
municated to the Stockholm meeting was one by Mr. W. 
H6k on “Trunk Deck Steamers,” which described two 
examples of iron ore-carrying ships built by Sir James 
Laing and Sons, in Sunderland, and by the Howaldt 
Shipyard at Kiel, which trade between Swedish and 
North American ports and Rotterdam with minerals for 
the Rhenish and Westphalian ironworks. During six 
months in 1902 one of these ships carrying 7500 tons on 
22ft. draught of water made regular passages from New 
foundland to Rotterdam in ten to eleven days, the time 
for discharging the cargo being fifty hours, so that no 
time was available even for the smallest repairs. The 
outward passages are made with water ballast. 

At the Berlin meeting the subject of steam turbines 
was introduced by Professor Riedler, who, after noticing 
the Laval and Parsons systems and their defects, 
described the Riedler-Stumpf turbine, which we noticed in 
our issues of 18th and 25th of December last, and which, 
roughly speaking, may be said to be a steam Pelton wheel. 
This has as yet only been applied to dynamo driving, but a 
method proposed for ocean ship propulsion is given with 
illustrations at the end of the paper. 

Many of the author's statements were vigorously ques- 
tioned by Herr Boveri, representing the continental 
makers of the Parsons turbine, who contended that not 
only was Parsons the creator of the steam turbine, but 
that up to the present time his construction had 
realised the best working results. In its application 
to shipping, eleven ships, with a total of 63,400 horse- 
power, had already been built, and seven-more, with 
58,800 horse-power, were in course of construction. The 
speaker had great expectations from the results of the 
study of the application of the turbine, which was about 
to be made by the German Admiralty to a small cruiser 
and a torpedo boat destroyer, which he was conyinced 
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would surpass the corresponding ships simultaneously 
building in England, and place Germany at the head of 
the nations. 

The Berling condenser and air pump with separate dis- 
charges for air and water, the former, being collected in 
a chamber formed at the cold end of a surface con- 
denser, worked with counter-current injection, is described 
on page 366. The principle of these seemed to be 
generally approved, but alterations in the details were 
suggested by different speakers. An experimental plant 
has been erected, by Messrs. Otto Schwade and Co. 
in connection with a central surface condenser, and when 
compared with the ordinary wet air pump, the Goliath, as 
the new air pump is called, improved the vacuum from 
77 to 80 per cent., while the volume of air discharged, 
owing to the diminution in temperature, was reduced 
from 2200 to 1400 litres per minutes. A design for the 
application of the method to the condensers of armour- 
decked ships is given on page 391. 

Anti-fouling compositions for ships are treated by Mr. 
A. C. Holzapfel, on page 898. These consist essentially of 
resinous varnishes, with an addition of copper or mercury 
salts. The seat of the trade is principally in England, 
where there are about eighty makers, but the largest part 
of the business is in few hands. Thus, out of 4863 ships 
treated in the five principal ports of the United Kingdom, 
the colour was provided for 1502} by Holzapfel and Co. ; 
for 925, by Rahtjen or Hartmann; and for 320}, by 
Héveling or the British Anti-fouling Company. From 
80 to 90 per cent. of the total export of anti-fouling paints 
is supplied by England, the duty on the alcohol used 
being more than compensated by the free entry of the 
other materials. The heavy import duties in foreign 
countries, however, has Jed to the establishment of branch 
works by the principal makers in America, Russia, Ger- 
many, and elsewhere. In the discussion on this matter 
the function of the poisonous additions was brought in 
question, and doubts were expressed as to whether they 
were efficacious in preventing the adherence of marine 
organisms. This, however, was met by experimental 
evidence from the author, proving that the durability of 
the protection varied with the amount of such substances 
added. It was also pointed out that the value of such 
coatings was enhanced if time were allowed for the 
varnish to dry before admitting water into the dock. 

The minor papers contained in the volume include one 
on “ Quadrant Davits for Ships’ Boats,” by Mr. A. Welin, 
a Swedish marine engineer residing in London, who 
replied to the discussion at Stockholm in English; and 
several on electrical appliances, including an_ electric 
registering apparatus for patent logs, by Hjalmar von 
Kohler; on telephones for ships’ use, by H. Zopke; 
and an ingenious self-acting electric coal whipping 
engine, by H. Wilhelmi. The theoretical papers include 
one by Herr F. Ahlborn on the stream lines set up by 
obstacles moving through water, which somewhat resemble 
those of Professor Hele-Shaw ; and on stresses in plates with 
apertures and doubled edges, by Mr. K. G. Meldahl, which 
referred mainly to the weakness in deck-house structures 
under alternating longitudinal bending strains. This is 
lilustrated by numerous experiments made with an elastic 
composition of glycerine and gelatine, somewhat in the 
same manner as those of Dr. Bruhn with india-rubber, 
which were published in the “Transactions” of the 
Institute of Naval Architects for 1899. The newer 
developments of the Hunt elevating and transporting 
plant for discharging bulk cargoes are treated in a 
paper by Mr. J. Pohlig, which describes a large plant 
for handling coal at Savona, and a smaller one carried 
out as a travelling cantilever crane for the Sabang 
Company in the Dutch East Indies. The volume con- 
cludes with an illustrated description of the telephone 
and telegraph works of Messrs. Mix and Genest, which 
were visited during the Berlin meeting. 
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Mr. FLETCHER begins at the beginning. 


English and American 
Engines. By Witutam FLETCHER, 
London : Longmans, Green and Co. 

His book is 

divided into two parts. The first deals with ancient and 

modern steam carriages, the second treats of road loco- 
motives and traction engines. In 1891 he published 

“The History and Development of Steam Locomotives 

on Common Roads.” The present volume is an extension 

of, and addition to that work. Chapters I., II., and III. 

deal with historical steam carriages; Chapters IV. and V. 

with modern steam carriages; Chapter VI. considers 

small road locomotives; Chapter VII. describes various 
spring mountings. Particulars of a road train for 
passenger and goods traffic are supplied in Chapter VITI. 

In Chapter IX. the undertype traction engine is described. 

Modern road locomotives and their details form the sub- 

ject of Chapter XI. The last chapter is devoted to recent 

types of American traction engines. 

The book possesses much interest, and will be weleomed 
by all those who, like ourselves, believe that steam has 
not been finally driven off the road by the petrol explosive 
engine. The first steam cars depended on coke for 
power ; and so long as this was the case a light steam car 
was not to be had. The introduction of petrol spray as a 
fuel revolutionised the conditions. We do not know to 
whom the credit of the introduction of this system of 
firing belongs, and Mr. Fletcher is silent on the subject. 
There is some reason to believe that the Mason car, an 
American invention, was the first in which it was applied 
on a smal] scale. A Mason steam car was shown at the 
last Paris Exhibition. The performance of the boilers 
used for the Locomobile, the Chelmsford car, and that of 
the Motor Construction Company, is really extraordinary. 
They appear to be independent of the quality of the water 
used, and always remain free from deposit. Mr. Fletcher 
describes very well, and his style is clear and terse; but 
the book is altogether descriptive, and supplies no 
information as to the practical details of working and the 
results obtained. Thus, for example, no reference is 
made to the troubles—quite unnecessary troubles—which 
have been entailed by putting ball bearings into the 
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engines of steam cars, when nothing was needed but 
glass-hard steel and phosphor bronze surfaces, and plenty 
of them. Crank pins so fitted will run for 20 miles 
with once oiling—a few drops from an oil can sufticing— 
and appear to last for ever without wear. We do not 
mean to say that Mr. Fletcher ought to have devoted g 
great deal of space to the management of the steam cay 
and a criticism of details; but something might have been 
said which would have done away with the impression 
that in the main he has written at second hand, and not 
with much personal knowledge of his subject. 

The chapter on undertype road locomotives deserves 
careful consideration. These engines resemble railway 
locomotives, and possess many advantages over the 
normal type of traction engine. Several have been made, 
Unfortunately, they all present the insurmountable 
objection that they are more expensive to construct 
than is the normal type of engine with the cylinder on the 
top of the boiler, and the purchaser will not pay the 
difference. Mechanically they are admirable, because the 
design lends itself perfectly to the use of easy bearing 
springs, and engines of this kind will run up to six or 
eight miles an hour with remarkable freedom from noise 
and vibration. 

So far as we can see, Mr. Fletcher has described every 
type of common road locomotive that deserves descrip. 
tion, and one or twothat do not. There are 250 excellent 
illustrations, and the printing is very satisfactory. The 
work is admirable for reference. A critical book has yet 
to be written, perhaps one will constitute Mr. Fletcher's 
next literary venture. 








MOTOR CAR SHOW AT ISLINGTON. 


Tue exhibition of motor vehicles which is being held at 
the Agricultural Hall, Islington, is a very strong one, con- 
sidering how closely it follows upon the gigantic show 
held so recently at the Crystal Palace. It is chiefly 
remarkable for a fine display of heavy vehicles of com. 
merce, practically the whole of which are the products of 
British builders. The Lancashire Steam Motor Com- 
pany, Leyland, is represented by a 6-ton tipping wagon, 
and a 4-ton brewers’ dray, in which a new type of road- 
wheel forms a prominent feature. This wheel has a cast 
steel hub and spokes, with a wooden rim, and steel tire, 
and is said to give excellent results. Some modifications 
have also been introduced into the compound engine, 
which has a constant lead valve gear, giving an equal 
opening in either the forward or backward direction. 
Certain improvements in lubrication have also been 
introduced. Foden’s, Limited, of Sandbach, have 
on show two steam wagons of their well-known pattern, 
a remark which also applies to the wagon of the 
Yorkshire Steam Wagon Company, Leeds. An addition 
to the ranks of steam wagon builders is provided 
by Messrs. J. Robertson and Son, of Fleetwood, who 
show a vehicle capable of carrying a load of five tons and 
hauling a trailer with an additional two tons. We intend 
to describe this vehicle more fully in a later issue, but we 
may here mention that the boiler is of novel design, being 
of simple multitubular fire-tube pattern, with large heating 
surface. The fire-bars, with the ash-pan, are slung by 
wire ropes or chains under the boiler, and can be raised or 
lowered by worm gearing for cleaning. The engine is of 
the compound horizontal reversing type, 4in. and Tin. by 
5in. The crank shaft outside of the engine casing is square, 
and on this slides a steel double pinion moved into mesh 
with the steel wheels on the differential gear shaft by a lever 
from the platform. The second motion shaft carries the 
differential gear, and from sprocket wheels on this shaft 
the power is transmitted to the large sprocket wheels by 
large roller chains. Other builders of steam wagons 
represented are the Hercules Motor Wagon Com- 
pany, Levenshulme; Messrs. J. and IF. Howard, Bed- 
ford, whose wagon we described in connection with 
the Smithfield Show last December; Mann’s Patent 
Steam Cart and Wagon Company, Limited, Leeds; 
and Savage, Brothers, Limited, of King’s Lynn. Light 
traction engines, constructed to come within the Motor 
Cars Act, are shown by W. Tasker and Sons, Limited, 
Andover, and Wallis and Steevens, Limited, Basingstoke. 
The Empire Hagen Motor Wagon Company shows a 
16 H.P. petrol lurry, 3-ton load, driven through excentric 
gear and clutch, which affords infinitely variable speed 
between maximum and minimum ratios. The show of 
light motor vehicles is fairly representative, and there is 
an additional attraction in the shape of an exhibition of 
flying machines. 








THE INSTITUTION OF CIVIL ENGINEERS : MEETING OF STUDENTS. — 
A meeting of students of the Institution of Civil Engineers was 
held on Friday evening, March 11th, Mr. A. F. Yarrow, M. Inst. C.E., 
in the chair, when a paper on ‘‘ The Premium System of Payment 
for Labour” was read by Mr. W. G. Bannister, Stud. Inst. C.F. 
Theauthor first mentioned various methods of paying for labour which 
are in general use at the present time, namely, day work, piecework, 
profit-sharing, and the premium system ; and after briefly consider- 
ing their advantages and disadvantages, proceeded to discuss the 
premium system in detail. The systems of Halsey and Rowan 
were described, and were compared by considering their applica- 
tion to an assumed case at a given rate of wages, the results being 
discussed from the standpoint of both employer and employed, 
and illustrated by a sheet of curves, The author then described 
the method of estimating the time required for a job, and illus 
strated his remarks by a detailed calculation of the time required 
for turning and slotting a manganese bronze bush, Lastly, the 
paper dealt with the method of recording the work done by the 
card or book system. The author was of opinion that the premium 
system possessed advantages over piecework, and that it met .juite 
satisfactorily a serious difficulty in fixing the payment of labour. 
It was essential, however, to the successful working of the system 
that there should be no attempt to cut prices, and that the rate- 
fixing should be done by competent men, having considerable 
practical experience ; further, there must be no adoption of the 
system for the purpose of ascertaining the minimum time value of 
a job, with the intention of reverting to time pay. The reading of 
the paper was followed by a discussion, in which Messrs. A. Car 
michael, H. S. Coppock, E. M. Cory, A.S. Ellerton, H. 0. H. 
Etheridge, (. W. Gibbs, J, M. Kennedy, F. A. Legge, N. N. Maas, 
O, F, Parker, and A. H, Smyth, Studs, Inst, C.E., took part, 
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RAILWAY MATTERS. 


Tur first train run on the German Shantung Railway 
lic tratlie arrived at Chi-nan-fu on March 15th, having taken 


for pub ors * Cie 
hours to do the 252 miles from Tsintau. 


fourteen 

T'ueRE is a proposal to have one central shop at 
Lucknow for carriage and wagon erecting work for the North- 
Western and Oudh and Rohilkhand State Railways under one 
superintendent. 

Tur doubling of the Burma Railway line from Insein 
to H-vlaga, and from Pazundaung to Thingangyun, is being pushed 
on rapidly, and both sections should be ready by the end of March 
or beginning of April. 


Aw extensive telephone.and telegraph system is to be 
constructed by the Los Angeles-Pacific Railroad Company. It will 
cover 135 miles, and many stations will be established along the 
Santa Monica and Hollywood lines. 


Tur Midland Railway Company's train service on the 
Derby and Manchester line has resumed its ordinary working, and 
the temporary special service between Chapel-en-le-Frith and the 
North and Peak Forest and the South has been discontinued. 


DESPITE severe competition from American and German 
jocomotive builders, the contract for fifteen powerful compound 
express locomotives, required by the Chilian Railways, has been 
secured by the North British Locomotive Company, of Glasgow. 


A new post of carriage and wagon superintendent has 
been created in the locomotive department of the Great Indian 
Peninsula Railway, and we understand that Mr. A. M. Bell, lately 
of the Shell Transport Company, and the Great Eastern Railway, 
is appointed to fill it. 

Tur Japanese Government is being pressed by the 
industrial and commercial community of Japan as to the necessity 
for extending the internal railways, but the money originally set 
apart for the purpose not being now available, the Government 
proposes to invite foreign capital for the necessary works. 

Tue special train which conveyed General Kuropatkin 
and his staff to the seat of war, and which will also serve as his 
headquarters during the campaign, is made up of two saloon cars, 
a restaurant car, and a brake van, all armoured with 8 mm. = gin. 
steel plate, the windows being made bullet-proof by wire netting. 


A comMMUNICATION, dated February 22nd, has been 
received from the correspondent at Thabanchu of the Commercial 
Intelligence Branch of the Board of Trade, in which it is reported 
that the construction work on the railway to Modderpoort is 
practically complete, and platelaying and ballasting is going on 
fast. his railway will open up the large grain districts of Lady- 
brand and Ficksburg. 


Tur Canadian Pacific Railway runs a train daily from 
Montreal terminus, on the Atlantic Ocean, to Vancouver, British 
Columbia terminus, on the Pacific Ocean, a distance of nearly 3000 
Commencing June 13th there will be two trains daily 
from Montreal. One of them has been christened the Pacific 
Express, and the other Imperial Limited. Commencing June 
18th, corresponding trains will be run in the opposite direction. 


A TELEGRAM to the Standard from Ottawa states that 
the Dominion Steel Company of Sydney, Nova Scotia, has decided 
to put in a steel rail plant. The company has sent steel billets to 
England and had them manufactured into steel rails under a 
Government inspector, who has forwarded a report stating that 
the rails are of the best quality. The rails are expected here 
soon, and on arrival will be placed on the Inter-Colonial, Grand 
Trunk, and Canadian Pacific railways to be tested. 


A prrect line of steamers between Antwerp and 
Canada has recently been inaugurated by the Canadian Pacific 
Railway Company. The fleet consists of four first-class steamers, 
each capable of carrying a cargo of from 11,000 to 12,000 tons. 
The steamers have superior passenger accommodation, and it is 
expected by the Canadian Pacific Railway Company that the new 
line will attract a portion of the large emigrant traffic between the 
Continent and Canada, The steamers sail from Antwerp direct to 
the Dominion, and call at London on the return voyage. 


THE opening of the first part of the railway from 
Pireus to the Turkish frontier 774 Athens, Damerli, and Larissa, 
took place on Saturday. The line is of standard gauge, and when 
completed will allow of a direct service from Calais to Pirzeus, and 
will be the quickest route from England to Egypt and India. The 
railway is now finished as far as Thebes on the main line—as is also 
a branch line from Skimatari—to Chalcis, whereby communication 
between Athens and Thessaly is shortened by some twelve hours. 
The line was constructed by the Greek Railways Company. 


miles. 


Tue Midland Railway Company is introducing a 
number of steel wagons of a novel pattern, which have been 
designed for either coal or ordinary merchandise traffic. Some of 
these trucks have been erected at the Derby works, whilst others 
have been built by the Leeds Forge Company. The wagons are 
17ft. 6in. in length (inside), 4ft. 6in. in depth (inside) ; 7ft. 9in. 
in width (inside), 8ft. 4}ft. high from the rails, with a carrying 
capacity of 15 tons, Considerable economies will, it is claimed, 
be effected by having wagons which can be used for either coal or 
goods traffic. 


A RETURN has been issued this week by the Admiralty, 
giving the results of prize firing in the fleet during 1903, in which 
their lordships note with satisfaction the improvement in shooting 
with nearly all classes ef guns. The award of medals, it is 
announced, will be promulgated shortly. Among the battleships, 
the Majestic, flagship of the Channel squadron, heads the list, the 
Albion and Goliath, of the China squadron, being second and third 
respectively. The Benbow, of the Home squadron, is thirty- 
second, and last of the list, her barbette guns actually scoring no 
points whatever. Among the cruisers, the Good Hope, of the 
Cruiser squadron, was first ; the Charybdis, of the North American 
squadron, second ; and the Flora, of the Pacific, third. 


NortH of the Thames the railways of the metropolis 
serve an area of 433 square miles, with a population of more than 
4} millions, On the south the area served is 259 square miles, with 
a population of over 2} millions. In the former case there is just 
over three-quarters of a mile of railway for every square mile, and 
in the latter case just over one mile, the number of passenger 
Stations per unit area being approximately the same in both cases, 
but in the northern district nearly 13,000 inhabitants have to be 
served per station, in the latter case 1200 less. The inward trains 
on the northern section per week-day are 2582 and on the southern 
2115, altogether 4697, An examination of these figures shows that 
the south side of the Thames is better served than the north. 


A PNEUMATIC sanding device has been devised by an 
American company for electric tramcars fitted with air brakes. It 
1s simple, and consists of two traps placed beneath the sand-box. 
From each trap a rubber hose connects with a lin. iron pipe. The 
air supply is taken from the main reservoir, from which it passes 
through the motorman’s valve with warning port to the traps. 
lhe sand is then lifted from the traps and blown between the 
tread of the wheel and the rail. The operating valve in the cab 
is fitted with a warning port, and is so constructed that when the 
sander is in operation the warning port keeps up a continuous 
Whistle, Should, however, the motorman wish to stop the 
Whistle and still desire to keep the sander in operation, he can 
do so by simply pressing on the valve placed in the end of the 
Operating valve handle, 


NOTES AND MEMORANDA. 


An Automobile Technical Society has been formed in 
Berlin with the object of promoting the interests of the motor car 
industry. Branches will be established all over the country. 


THE death is announced at Dorchester, Mass., U.S.A., 
of Mr. Edward Howard, one of the pioneers in the watch and 
clock trade, He started in 1847 the first clock factory in America. 


Tur total area of land covered by forest in Sweden in 
1902 was put down at some 20,900,000 hectares (about 80,000 square 
miles). Of this area about 3,350,000 hectares (say 13,000 square 
miles) belong to the State, while the rest is private property. 


By a majority of 477 in a total vote of 1801, the 
American Society of Civil Engineers decided to decline joining 
the other three engineering associations in accepting Mr. Carnegie’s 
offer to provide funds for a central building. This was the result 
of the letter ballot. 


THE Great North of Scotland Railway Company, the 
chairman stated at the annual meeting, is about to try motors on 
some of its branch lines, The company also intend to introduce a 
road motor service, and the first trial will be made on the roads 
between Ballater and Braemar. 


tETURNS from all the piants of the United States Steel 
Corporation, the Cambria, Pennsylvania, Maryland, Lackawanna, 
Wheeling, Ashland, Republic, Jones and Laughlin, Clairton, 
La Belle, Bethlehem, and Colorado companies, show a total pro- 
duct of 756,230 tons for February, as compared with 502,994 tons 
for January. 


Tue Motor Car Act has thrown more work on the 
London County Council than was expected, and the clerk has had 
to ask for seven extra men. Already over £5000 has been received 
in registration fees, The number of motor cars registered is 2544, 
and of motor cycles 1750 ; total, 4294. Applications for registra- 
tion are still coming in at the rate of thirty-five per day. 


ANTWERP, according to an official return recently pub- 
lished by the Department of Commerce and Labour at Washington, 
stands third on the list of the world’s ports, with a total tonnage 
of 16,721,011 tons, entered and clea London ix first, with a 
total tonnage of 17,564,108 tons, and New York the second port 
in the world, with a total tonnage of 17,398,058 tons. These 
figures refer to ocean-going traffic only, and are for the year 1902. 


THE Coal Smoke Abatement Society met on Tuesday 
at Stafford House. Sir W. B. Richmond presided, and said they 
were making progress. Some Councils have appointed special 
smoke inspectors, and the London County Council is preparing a 
scheme under which it is suggested that a fine of £10 should be 
the penalty for a first offence. The chairman said that although 
572 complaints had been addressed to the West Ham Corporation 
they had not instituted a single prosecution. 


TE value of the mineral output of Canada for the year 
1903 shows a decrease of £131,897 from the total reported for 1902, 
and of £622,521 from that for 1901, which was the highest point 
ever attained. This decrease, however, was wholly due to the 
falling off in the production of placer gold in the Yukon. Apart 
from this Yukon gold there has been a remarkable gain, and the 
output from Canadian mines and quarries last year was more than 
three times that for 1895, and more than ten times that for 1886, 
when this series of reports was begun. 


Maenattvum is an alloy of aluminium and magnesium 
which is being used especially in the manufacture of scientific 
instruments. It is lighter than aluminium, is easily worked with 
cutting tools, can be obtained in good castings, is durable in con- 
tact with moist air in closed vessels, but corrodes in water. Two 
alloys were examined containing respectively Al 85-9 per cent., 
Mg 12-7 per cent., and Al 96-5 per cent., Mg. 1-9 per cent., the 
impurities being Si 0-7, Fe 0-5, CuQ-1 per cent. The former 
alloy had density 2-538 and coefficient of expansion at 10-40 deg. 
Cent., 0-0000238. } 

THE new 4in. quick-firing gun, which is to replace the 
present description of ordnance of that calibre, is a decided 
improvement on the gun nowin use. Witha charge of some 10]b. 
of cordite, it projects a shell weighing 31 1b. with a muzzle velocity 
exceeding thatof the present 4in. gun by no less than 530 foot-seconds. 
The charge now in use for the 4in. guns mounted afloat being 
31b, 9 0z. of cordite only, and the projectile 25 1b. in weight, this is 
a very valuaLle improvement. One remarkable feature of this 
design of ordnance, says the .Vaval and Military Record, is that 
the charge will not be inserted in a brass case, but will be made 
up ‘‘ bare ”’—that is to say, in a silk cloth bag only. 


A NEW method for increasing the density of steel ingots 
was described recently in Stah/ und Eisen. The object is to allow 
for the escape of occluded gases in the metal by keeping the upper 
part of the ingot in a fluid condition until the mass of the ingot 
has solidified. To accomplish this, a burner cap is placed on the 
top of the ingot mould and a gas blast flame is directed downward 
upon the metal ; vent-holes at the sides of the cap allow the gases 
to escape. The flame is so proportioned as to keep the upper part 
of the ingot considerably above the melting-point, thereby causing 
the ingot to solidify progressively upward. The metal can thus 
follow the contraction in volume and the gases are free to 
escape. 

WE regret to have to announce .the death, on March 
2nd, of Mr. Russell Wheeler Davenport, vice-president and general 
manager of the William Cramp and Sons’ Ship and Engine Build- 
ing Company, Philadelphia. He was born in New Haven, Conn., 
November 26th, 1849. He was graduated from Yale in 1871. 
After leaving Yale he went to Berlin, where he studied metallurgy. 
On his return to America he accepted a position with the Midvale 
Steel Company, rising to the position of general manager. He 
relinquished that position in 1887 to take charge of the armour- 
plate and ordnance departments at the Bethlehem Steel Works. 
In June of last year he accepted the position at Cramps’, which he 
filled up to the time of his death. 


By far the most important of the new ordnance which 
is being introduced into the Navy is the 7-5in. gun with its charge 
of 77} lb. of cordite, projectile of 200 lb., and muzzle velocity of 
2860 foot-seeconds, For the present this is relatively the most 
powerful gun we possess, and it cannot be matched for range, 
penetrative power, speed of working, facility of loading, and 
general all-round usefulness by the ordnance of any other nation, 
says the Naval and Military Record. The guns coming forward 
for proof are of 45 calibre in length, that is 337}in., and 
the mountings, although yet necessarily in an experimental stage, 
are of the handiest possible description, the gun and mounting 
being under the complete control of the gun layer, while the 
breech mechanism is of the simplest character. 


A sERIEs of laws for the better preservation of woods 
and forests in Sweden came into force from January Ist last. 
Among the principal provisions of these new measures are :—(1) 
That timber on private properties is not to be felled in a measure 
detrimental to reproduction, and that the soil is not to be treated 
so as to hinder the fresh growth of trees. (2) That the felling of 
timber in woods exposed to the action of shifting sands is to be 
under official control. (3) The creation and organisation in certain 
districts of ‘‘ forest boards,” with officials to whom various functions 
are assigned. (4) The introduction of certain modifications and 
new regulations as regards woods owned by towns, churches, 
schools, hospitals, or any other public institutions, (5) That 
leases of forests are not to exceed 50 years, and that where timber 








is concerned the leases are to be limited to five years, 


MISCELLANEA. 


A MovToR Car service is to be inaugurated in Wales next 
month between Llanstephan and Carmarthen. 


Tur twin serew turbine steamer Antrim, intended for 
the Midland Railway's cross-Channel Irish traffic, was launched at 
Clydebank on Tuesday. 


TuE Ribble, a torpedo boat destroyer of 520 tons dis- 
placement, and 7500 indicated horse-power, was launched on 
Saturday from Yarrow and Co,’s yard at Poplar. 


A BILL is being promoted by the Austrian Government 
for effecting improvements in Trieste Harbour. The works are to 
be executed in two periods, during the first of which 45,000,000 
kronen will be spent. 

A TEST case is before the Penrith magistrates affecting 
the road motor wagons which have been running between Penrith 
and Patterdale, a distance of fifteen miles. The point to be 
settled is whether the wagons are motor cars or locomotives. 


AN immense scheme of additional irrigation for the 
Punjab, costing 64 crores of rupees, is being prepared, and in order 
to keep pace with what is being done, the Government of India 
have sanctioned a second chief engineer for irrigation for that 
province. 


THE Corporation of London are about to take imme- 
diate steps to promote a Billi in Parliament authorising them to 
inspect all buildings and compel owners to provide proper means 
of exit through the roof by fixed ladders, or other adequate means 
of escape, in the case of fire. 

Ir the Americans should build the ships in the United 
States that are needed for their foreign carrying there would be 
expended in our shipyards alone from £10,000,000 to £20,000,000 
annually, and 100,000 more men would be profitably employed at 
skilled labour, says an American paper. 


ADVERTING to the notice published some time ago 
respecting an electrical exhibition which it was proposed to hold in 
Warsaw during the current year, a despatch has been received at 
the Foreign-office from H.M. Consul-General at Warsaw, reporting 
that the exhibition has now been postponed. 


Sratistics published in South Wales on Saturday 
show that since the coal tax has been imposed it has yielded at the 
four leading ports in South Wales a total of £2,803,247. Of this 
Cardiff contributed £1,992,110; Newport, £362,000; Swansea, 
£386,724 ; and Port Talbot, £62,083. In 1902 Cardiff's share was 
£705,174, and in 1903, £721,221. 

Tue British Consul at Trieste, in a recent despatch, 
reports that a large establishment for the manufacture of Portland 
cement will be erected near Albona, in Istria. The output is 
destined entirely for exportation. It is said that immense 
quantities of stone adapted for the manufacture of cement exist in 
the neighbourhood, as well as a coal mine. All are situated close 
to the port of Rabaz, 


THE new president of the Automobile Club is the Duke 
of Sutherland. The Earl of Dudley, the Earl of Onslow, Lord 
Stanley, and Sir David Salomons, Bart., have been elected vice- 
presidents. By a unanimous vote the Club Committee has elected 
Lieut.-Colonel H. C. L. Holden, R.A., F.R.S., chairman of the 
club. The Hon. Arthur Stanley, M.P., and Lieut.-Colonel Mark 
Mayhew were elected vice-chairmen. 


Tue Town Clerk of Liverpool has prepared a Private 
Bill, which will be introduced in the House of Commons for the 
regulation of the supply of water gas. The measure provides 
that, after consultation with the Local Government Board and the 
Secretary of State, the Board of Trade may make regulations 
prohibiting, either absolutely or during certain hours, the supply 
of water gas or any poisonous gas, other than ordinary coal gas, 
containing more than a specified proportion of carbonic oxide ; 
providing for notice to the consumers before the supply of such 
gas, and for the testing and odorising of such gas, Penalties 
are provided for contravention of the regulations made under 
the Act. 


THe Bath Corporation having lately laid much new 
wood pavement, and had it damaged by locomotives passing 
through the city, have asked the Local Government Board -to 
schedule so many streets that the effect will be to leave locomotive 
owners and users no way of getting through the city. At a meet- 
ing of the Surveying Committee, it was reported that the Loco- 
motive Owners’ and Users’ Association had petitioned for an 
inquiry to be held, holding the by-laws proposed to be unjustifiable, 
since they made locomotive traffic practicaily an impossibility. A 
committee was appointed to confer with the acting clerk in pre- 
paration for the inquiry. It is sincerely to be hoped that the Bath 
Corporation will not take such drastic steps as will prevent the 
passage of traction engines through this city. 


At a meeting of the Royal Statistical Society held on 
Tuesday, Mr. Edgar J. Harper read a paper on “Statistics of 
London Traffic.” Mr. Harper showed that there were about 600 
miles of railway in greater London, of which 222 miles were in the 
county itself. It would seem that South London was better 
equipped with railway facilities than North, especially in proportion 
to population. The number of stations per square mile was almost 
the same on both sides of the river, but on the North side each 
station had to serve a population 10 per cent. greater on the average 
than on the South side. The length of railway per square mile in 
the South was nearly 30 per cent. more than in the North, while 
the population per mile was 45 per cent. less. As many long-dis- 
tance trains arrived from the South as the North, although the 
local trains were 20 per cent. less. 


M. Feurx Rovsset’s report, of more than 600 pages, 
on the Paris Metropolitan accident of last August has been 
submitted to the Paris Municipal Council. The following are its 
principal conclusions :—The surest and simplest factor of safety is 
the possibility of interrupting the electric current at any moment, 
and the most effective measures for accomplishing this are 
dividing the line into distinct sections, each supplied with current 
by separate conductors, and providing appliances for interrupting 
the current both at will and automatically. This will suppress 
the cause of fire on its breaking out, when it will be easy to master 
its effects by ordinary means, which should be multiplied. Panic, 
which is often more to be feared than material danger, may be 
guarded against by the lighting of rescue appliances, the indication 
of exits, facilities for rapid circulation, and keeping the approaches 
clear, Xe. 

THERE has recently been completed for the United 
States Army transport service a steamboat of novel construction, 
built on the sectional plan. The dimensions are :— Length, 80ft.; 
beam, 18ft.: draught, loaded, 3ft. 6in.; and displacement, 72 
tons. The bow section is comparatively short, carrying the derrick 
and anchor equipment, with chain and store lockers inside. 
The quarter section, or that next the bow section, serves both as 
a hold for the cargo and as quarters for the crew. The third 
section carries a water-tube boiler, the coal bunkers, and a portion 
of the water storage. On the top of this third section is also fitted 
a pilot house. The fourth section next aft the boiler will carry 
the driving plant, consisting of two compound engines, which 
have 6in. and 12in. by Yin. cylinders, their shafts and propellers. 
A portion of this section, measuring 11ft. 6in. fore and aft, is cut 
off with an inside bulkhead to give quarters for the officers. The 
fifth section composes the oval counter which may or may not 





be used, 
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SUBSCRIPTIONS. 


Tur ENGINEER can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) .. £0 14s. 6d. 
Yearly (including two double numbers). . £1 9s. Od. 
CiorH Reapino Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 
If credit occur, an extra charge of two shillings and sixpence per annum 

will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive THe Encinger weekly and post free. Subscriptions sent 

——- to Tue Enoinegr, and 


by Post-office Order must be made 
blisher. 


accompanied by letter of advice to the 


Tun Paper Corres. Tuicx Paper Corres. 


Half-yearly .. .. £0 188. Od. | Half-yearly £1 Os. 38d. 
Yearly on £1 16s. Od..| Yearly .. .. .. £2 Os. 6d. 
e difference to cover extra postage.) 

ADVERTISEMENTS. 


‘#@ The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 

Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o'clock on Tuesday morning in 
each week, 

Letters relating to Advertisements and the Publishing Department of the 


Paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
letters to be addressed to the Editor of THR ENGINEER. 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.” 








PUBLISHER'S NOTICES. 


.* During the rebuilding of the house, No. 33, 
Norfolk - street, ‘‘THE ENGINEER” will be 
edited and published in Temporary Offices, 
Nos. 2 and 3, Norfolk-street, to which all com- 
munications for the Editor or Publisher should 
be addressed. 





*,” Next week THE ENGINEER will be published on THURSDAY, 
instead of FripaY. New Advertisements should reach the Office 
not later than Six o'clock on Wednesday evening ; alterations to 
Standing Advertisements before One o'clock on Monday afternoon. 
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TO CORRESPONDENTS. 


£2” In or ler to avoid trouble and confusion we find it necessary to inforni 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

4 All letters intended jor insertion in THE ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of Yy icati 

427 ~=6We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


A. 8. (Dudley).—See Barker's ‘“‘ Management of Small Engineering Work- 
shops ;” Technical Publishing Company. 

C. W. (Harrogate).—Write to the Secretary of the Institution, Great 
George-street, Westminster, and ask for full particulars. 

O. B. (Doneaster).—We do not recall any French paper devoted wholly 
to railway and locomotive engineering, but Le Genie Civil and La Revue 
Technique deal a good deal with such subjects. Probably you could get 
some small French work on the locomotive that would give you the 
terms you want. You might write to Vve C. Dunod, Quai des Grands 
Augustins, Paris, and ask if they publish such a work, or to Messrs. 
Hachette, of King William-street, Strand, who would also be able 
possibly to recommend the dictionary you waut. 








INQUIRIES. 


CUMMINGS’ WATER-TUBE BOILER. 
S1r,—I shall be obliged to any one who will give me the address of the 
maker of Cummings’ water-tube boiler. 
Warwick, March 23rd.__ . Cc. C. 





MACHINE FOR COILING SPRINGS. 
Sir,—Can of your readers give me the names of makers of machines 
for coiling small brass and steel springs? 
March 24th. F. C. 








- MEETINGS NEXT WEEK. 


InsTITUTE OF Marine Enotnegers.—Monday, March 28th, at 8 p.m., at 
58, Romford-road, Stratford, E. Paper, ‘‘The Application of Electric 
Power on Cargo Steamers,” by Mr. D. K. Roberts. 

Tue Institution oF Crvi,_ ENGIngERS.—Tuesday, March 29th, at 
8 p.m. Ordinary meeting. Papers to be discussed, ‘‘ Lowering the 
Sill of the Ramsden Dock, Barrow-in-Furness,” by Leopold Halliday 
Savile, Assoc. M. Inst. C.E.; ‘‘ Burntisland Harbour: Construction of 
the East Dock,” by Robert Henderson, M. Inst. C.E. 
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THE FRENCH NAVY. 


In being called upon to give an account of his 
sowardalgaae 1a the twenty-one months that he 
has been Minister of the Marine, M. Pelletan is 
passing through an ordeal out of which there 
seems to be exceedingly small chance of his coming 
unscathed. As critic of the naval department, 
M. Pelletan showed a remarkable talent for assimi- 
lation, and so far convinced the country of his 
thorough grasp of naval matters and his desire to 
put everything on a satisfactory basis, that his 
acceptance of the portfolio of Minister of the 
Marine in succession to M. de Lanessan was received 
with general approval. Neither M. Lockroy nor 
M. de Lanessan had done all that the country had 
expected of them. Being somewhat weary of the 
vacillating policy that had been pursued up till then, 
the country turned to M. Pelletan, whose earnest- 
ness of purpose led the French to believe that he was 
the man to put an end to the disorder which seemed 
to reign in all departments of the marine. He 
commenced his term of office with measures of a 
bold, not to say startling, character. The man who 
had passed the whole of his long life as a combatant 
on the platform and in the Press took upon his own 
shoulders the reform of the French navy. His 
predecessor, M. de Lanessan, had consulted the 
Conseil Supérieur de la Marine on all matters that 
needed the ripe experience of the eminent admirals 
and naval architects constituting this permanent 
council. M. Pelletan has only called this body 
together once during the whole time that he has 
been in office. He has ostentatiously held aloof 
from the hierarchy of the marine; he has snubbed 
admirals and disgraced officers for offences which 
the Ministers’ enemies say are no offences at all, 
and he has shown, according to his critics, an 
unduly benevolent attention to the men and to the 
dockyard hands, whose work he has considerably 
lightened, whose hours have been shortened, and 
whose pay has been increased. The country bore 
these excentricities patiently in the hope that there 
was some good underlying the Minister’s autocratic 
manners ; but when Parliament called the navy to 
arms and wanted to send a fleet to Indo-China, and 
utilise the naval bases for which huge sums of money 
had been voted, the blow came. The ships all 
wanted repairs; there were not sufficient men. to 
man them ; the naval bases at Bizerta, Dakar, and 
Diego-Suarez could not be utilised ; and there was 
no coal at Saigon. The French naval defence was 
“a mere skeleton.” Had the Russo-Japanese war 
developed international complications, France would, 
in the opinion of the Minister's critics, have been 
utterly helpless. 

The great defect in M. Pelletan’s policy is that he 
has been unable to separate politics from the ques- 








tion of naval defence. He has looked upon the 
officers as political opponents who were likely to 
become a standing menace tothe Republic. He has 
ostentatiously held them in restraint,and is charged 
with having weakened the moral authority of the 
officers over their men. M. Pelletan has fought 
against what he calls the “ manufacturers’ syndi- 
cate’’ upon the plea that all the metallurgical 
concerns have conspired to make the State pay 
heavily for the material supplied. He has given 
out orders and then eountermanded them, and has 
neglected to carry out works of the most urgent 
character. The Minister has also seriously tried to 
effect economies, and this is the most creditable 
feature of his policy ; but his efforts in this direction 
have merely had the result of “ spoiling the ship for 
a halfpennyworth of tar.” In the estimates he will 
shortly present to the Chamber of Deputies he will 
ask for grants amounting to 3,005,000f., but he 
will also recommend the suppression of 7,231,000f. 
in the sums already granted, so that there 
will be a net reduction of 4,226,000f. This 
would appear satisfactory if it were not for the fact 
that the reduetion has reference to naval construc- 
tion and repairs, or, in other words, in the amount 
of-material purchased ; but there is no corresponding 
diminution in wages, which have been maintained, 
and in some cases increased, while the hours of 
work have been reduced. Thus the arsenals are 
doing less work for the amount of money expended. 
The reduction in expenditure on naval armaments 
is partly to be explained by the countermanding of 
orders given out by the previous Minister, and 
partly by the way in which M. Pelletan has delayed 
signing contracts for the completion of vessels 
already on the stocks, with the result that, when it 
was found ‘necessary to put as many ships as pos- 
sible in active service, there were scarcely any 
capable of going to sea at a few days’ notice. M. 
Pelletan is charged with putting the Navy back 
seven or eight years during the twenty-one months 
that he has been in office, for the programme voted 
in 1900, which was to. have been terminated in 
1906, appears to have been retarded indefinitely. He 
is also aceused particularly of weakening the 
squadron in the Far East by abandoning the 
measures adopted by his predecessor for increasing 
the efficiency of the fleet, in reducing the number of 
ships, and diminishing the armaments voted by Par- 
liament. In view of this unsatisfactory state of 
things, the Budget Commission have been making 
an inquiry into the present state of the navy with 
the intention of recommending a larger grant to 
repair the deficiencies resulting from the policy of 
economy adopted by M. Pelletan, and the Minister 
has had to defend himself against a charge of 
incapacity such as probably no Minister of the 
Marine has ever had to meet. 

When a Parliamentary Commission base their 
charges against a Minister on the strength of 
evidence supplied. by the reports of admirals, and 
the testimony of men who have preceded him in 
office, it may be taken for granted that they look 
solely at the effects, and have nothing to do with 
the intentions of a Minister whose management of 
the Navy is called into question. The fault of 
M. Pelletan is that he has pursued one aim which 
could only be reached by an entire upheaval of 
naval traditions. He had said what everybody 
knows, that the French navy is the most costly in 
the world. The productive capacity of the arsenals 
is small in proportion to the number of hours put in 
by the men, and the cost of material is very high. 
The delays in giving out contracts are partly due to 
the refusal of the Minister to pay the prices asked ; 
but this does not explain other delays, lasting twelve 
or eighteen months, during which completed ships 
have been unable to carry out trials because 
they were unable to get necessary parts of their 
equipment. For the sake of economy M. 
Pelletan has reduced the time during which ships 
have been in commission. He has reduced the 
number of men on the Mediterranean fleet by 
two-thirds during the winter, so that the vessels 
have been practically laid up for four or five 
months of the year. He has suppressed squadron 
manceuvres, and has undoubtedly impaired the 
efficiency of the fleet for the sake of whittling down 
his estimates. . What is still more serious is the 
way in which he has taken upon himself the 
technical reform of naval construction. When 
Parliament voted the programme in 1900, it was 
with the intention of seeing it carried out in its 
entirety, so that France would be in possession of a 
homogeneous fleet, the advance in naval science, in 
the meanwhile, being turned to advantage in draw- 
ing up the following programme. M. Pelletan tried 
to keep pace with scientific progress by modifying 
the plans of some of the vessels upon the point of 
construction. He changed the plans of the 
armoured cruiser Ernest Renan on two occasions in 
order to increase the speed by one knot with a 
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lighter armament, and in so doing delayed the con- 
struction of the vessel by seventeen months, and 
increased its cost by 3,000,000f. The thirteen sub- 
mersibles ordered by M. de Lanessan were counter- 
manded, with the exception of two which were 
already on the stocks. The Minister urges that the 
submersibles of his predecessor did not have a 
sufficient range of action, and that he suppressed 
them in favour of a new type of 300 tons, of which 
six were to be constructed. This explanation, how- 
ever, did not satisfy the Commission. However 
much M. Pelletan may have felt himself justified in 
building submersibles of a bigger tonnage, he was 
going beyond his powers in countermanding, with- 
out the sanction of the Conseil Supérieur de la 
Marine, the vessels ordered by his predecessor. The 
result of this action is that France is deprived of a 
number of submersibles at a moment when they 
are required to be sent to Indo-China. He also 
changed the armaments of the new battleships 
Justice, Vérité, Liberté, and Démocratie, on which 
he replaced the 164°7 mm. guns in double turrets 
with 194-4 mm. guns in single turrets, and he has 
changed the types of boilers, and in other ways 
delayed construction, and increased the cost of the 
vessels. M. Pelletan is also accused of delaying the 
signing of contracts—in many cases eight and ten 
months—and few of the vessels have been able to 
earry out their trials in the stipulated time. The 
Kléber, for instance, went through its trials in 
October last, when the engines developed 2000 horse- 
power less than the 14,000 horse-power contracted 
for, and the consumption of fuel was far in ex- 
cess of what had been calculated. It took M. 
Pelletan four months to decide whether the trials 
should be repeated, or the delivery of the Kléber 
refused. There is the same muddle in the equip- 
ment of the naval bases. At Diégo-Suarez, in 
Madagascar, which is destined to command the 
Indian Ocean, there is no dry dock, and not enough 
ammunition in the magazines to supply the fleet 
after an engagement, while everywhere else M. 
Pelletan is accused of having delayed the carrying 
out of urgent works. Ina word, the critics of M. 
Pelletan of the calibre of Vice-Admiral Bienaimé, 
Rear-Admiral Ravel, Admiral Gervais, M. Lockroy, 
and others, have pulled his administration to pieces, 
until there is nothing left to prop up his tottering 
reputation. There is no doubt that this formidable 
attack is dictated in large measure by prejudice 
against the unfortunate Minister, who has shown 
too much zeal, too much confidence in his naval 
accomplishments, and too little respect for the 
feeling of others, and whether he has really brought 
the French navy to such a pass as is represented by 
those who accuse him is a question that is bound to 
find an answer in the forthcoming debate on the 
Naval Estimates. 


RESEARCH. 


In response to an invitation, several persons of 
more or less importance visited on Friday after- 
noon the National Physical Laboratory at Bushy 
House, Teddington. The number of visitors was 
very much less than that of the invitations. They 
were received by Lord Kelvin and Lord Rayleigh. 
They were handed programmes and instructed that 
they might proceed as they pleased; and that in 
each department they would find some one able and 
willing to answer questions. Bushy House is a 
delightful old mansion, situated in a beautiful park. 
So far as we could learn, the house is inhabited by 
the staff. The cellars, of which there are fortu- 
nately a great many, carefully white-washed and 
fitted with electric lights, are used as the work-rooms. 
The old kitchen has been provided with various 
furnaces, and is now the metallurgical laboratory. 
In the grounds certain brick one-storey buildings 
have been erected, which accommodate other depart- 
ments. It appears that the National Physical 
Laboratory is short of funds; and the visit was 
largely intended to convince persons of influence 
that good work is being done, and that more money 
ought to be supplied. From the annual report we 
learn that, including the Government grant of 
£4000 a year, the income of the Laboratory for the 
year 1903 was £10,200 4s.3d., while the expenditure 
was £10,306 14s. 6d.,leaving a deficit of £106 10s. 3d. 
But, furthermore, a sum of £1036 6s. 11d. has been 
spent out of capital accumulated at Kew. The total 
outlay represents a considerable sum. We shall 
hardly be called hypercritical if we ask what has 
been the return for it. 

A part of the work done in Bushey House 
consists in carrying out various tests for individuals 
and Government departments. It appears to us that 
this work should represent a profit. The testingand 
calibration of instruments and materials ought to be 
well paid for, Thus, for example, in 1903, no fewer 
than 19,393 clinical thermometers were tested. 
Again 901 sextants passed through the building. 





Altogether, without going into details, no fewer than 
29,477 instruments of various kinds were examined, 
and obtained various certificates, good, bad, and 
indifferent. If these tests were paid for on the 
average at but two shillings each, they would repre- 
sent an income of nearly £3000. The annual report, 
however, supplies no detailed information whatever 
as to the source of income of the Laboratory. So 
far as it is concerned, the testing work may 
have been done for nothing. We fancy that 
the fees charged must be small, because we 
are told that a request has been received for a 
larger testing machine. As there are machines of 
this kind all over the country now, and any con- 
ceivable test can be had for a very moderate outlay, 
the demand for more facilities seems to indicate a 
desire and a hope on the part of certain individuals 
for tests which shall cost nothing or next to nothing. 
Before the Laboratory can fairly expect to get more 
money, it must show that its operations are con- 
ducted on sound commercia! principles. It may be 
argued that if test work is paid for by outsiders, 
they will have a right to declare the nature of the 
test to be carried out, and so will interfere with the 
progress of pure science. But this is to confound 
two things really distinct. Special testings may be 
made to satisfy a demand, and be paid for at re- 
munerative rates, while science may be advanced at 
the cost of the nation by tests which represent 
pure research initiated by the staff of the Labora- 
tory. 

Possibly, however, far more importance is 
attached to the research work of the Laboratory 
than to its test work, and research, we are 
quite willing to admit, is superior to the ordinary 
rules of commercial life. The result may be, 
and usually is, for the time being at all events, 
quite incommensurate with the outlay ; but this may 
well be a secondary point. Leaving money on one 
side, for the moment at all events, we may go on to 
consider what the word Research means ; and the 
inquiry is the more desirable because the widest 
differences of opinion exist among scientific men as 
to what line it should take and how it should be 
carried out. It is not difficult, however, to pick out 
from beneath the whirling bludgeons of controversy 
two or three salient facts. Thus, for example, it is 
tolerably clear that research may be classified under 
two principal divisions. The first is research carried 
on to satisfy curiosity, and the second is research con- 
ducted for, broadly speaking, the happiness of man- 
kind. As an example of the first, we may cite an 
inquiry which has been proceeding for some time, 
intended to ascertain the cause of the markings on 
Jupiter’s disc. We need scarcely say that if we knew, 
nothing whatever could be done with the knowledge. 
Kindred inquiries might be cited. They are carried 
on to satisfy curiosity. They are entirely unobjection- 
able; they are, to many people, extremely interesting ; 
but we think it may be freely admitted that research 
of this kind should be pursued at the expense of the 
interested individuals, and not at that of the nation. 
The second form of research is quite utilitarian, and 
of the highest possible importance. We may cite, 
for example, bacteriological investigations, which 
may have results of the most far-reaching nature on 
the life and happiness of the human race. The 
whole community is concerned in inquiries of this 
kind, and the public funds ought to be freely spent 
in assisting those who carry them on. 

It is essential that we should guard ourselves here 
against a possible misunderstanding and a probable 
misinterpretation. We know that nothing is more 
bitterly resented than any attempt to criticise in the 
pages of a journal the work done by those who 
make physics a life study. We should not have 
raised a question about the work done at Bushy 
House or the methods of those in control, were it 
not that requests are being made for more money. 
The period for which the Government grant of 
£4000 was originally made terminates in September 
of the present year; it has been extended to April, 
1905. The Treasury has been asked when the 
scheme of the Executive Committee is received, 
carefully to consider “ the work and organisation of 
the National Physical Laboratory, with a view to 
laying down the lines that ought to be followed in 
the future,” and have stated in reply that they 
“will be prepared to give careful consideration to 
the statement and proposals with regard to the 
future ” 

The time, then, seems to have arrived when the 
work of the Laboratory can be so arranged that the 
nation may be justifiably asked to contribute largely 
to its support. It ought to be shown, however, that 
so far as the department dealing with tests as apart 
from research is concerned, no external aid is re- 
quired, the fees charged paying the costs. If 
sufficient fees cannot be obtained, that, we take it, 
would be fair evidence, either that the tests were 
not wanted, or that they are really not worth the 
price charged. The same rule cannot, of course, be 
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applied to research. That cannot be self-supporting 
nor, in a general way, even moderately remuneratiye. 
It is open, perhaps, to question how far the two 
departments should be kept apart. They have 
strong tendency to coalesce. We do not think that 
the taxpayer should be called upon to contribute to 
the satisfaction of mere scientific curiosity—that jg 
best done by other agencies. Care should be taken 
in pushing the Treasury scheme, that all money 
voted should be spent on purely utilitarian prin. 
ciples. For other inquiries ample funds can 
probably be obtained from the public by gift or yearly 
contributions. On the whole, we think it would be 
for the best that a national laboratory should not 
undertake them. It has quite enough work of the 
highest importance to carry out without plunging 
into the regions of abstract science. It is not that 
such inquiries are to he deprecated, but simply that 
a national State-aid laboratory does not appear to 
be a suitable agent for carrying them on. 


THE LOSS OF THE Al. 

THE sad disaster to A 1 submarine has been made 
the text for a good deal of comment on the disabili- 
ties of submarines that is not really warranted by 
the accident. We are not amongst those who look 
upon submarines as likely to revolutionise nayal 
warfare; but our judgment is not affected by a 
disaster that has no more bearing on the value of 
submarines than the sinking of the Victoria had on 
the value of battleships. Nor does the accident 
prove submarines to be dangerous. Danger there 
is with them in plenty, but the sources are internal, 
not external. The A 1 had, like most of the other 
ships in our Navy that have come to violent ends, 
a somewhat chequered career, and something of a 
reputation for ill-luck. This reputation it is that 
has given rise to various rumours as to her being 
unseaworthy, or sufficiently defective in other ways 
to account for her loss. These rumours are quite 
incorrect; the disaster was due to none of these. 
Nor were such defects as she suffered from of a 
very serious nature. She had sixteen cylinders to 
her petrol motor, and it had never been _pos- 
sible to get all these cylinders to fire. Some 
trouble, too, occurred with the timing. She made 
the voyage to Portsmouth from Barrow in bad 
weather, during which her accumulators short cir- 
cuited in consequence of the violent tossing about 
that she received. But for her lofty conning tower 
she would never have survived the gale. For some 
hours she lay as a log on the water, and the crew 
only lived by taking turns at getting air in the 
conning tower. But she did not prove a very bad 
sea boat, and her ill-luck did not go greatly beyond 
the trouble-causing that was to be expected from a 
boat of a new type. That she dived badly is also 
incorrect. She did not do so as quickly as the earlier 
Hollands, for she was.a lengthened edition of these, 
and, as might have been surmised, to that extent 
less handy at submerging. In the popular view a 
defective periscope led to her loss. Here again 
fancies are abroad. The short periscope of A 1 was 
infinitely superior to the long vibrating appliances of 
the earlier craft, and though she did not exactly 
solve the problem of submarine vision, she came 
within measurable distance of so doing. 

The accident, in fine, was caused entirely by 
unforeseen circumstances. There was a good deal 
of fog, and the steamer that struck her was probably 
not observed till she was very close. How close an 
object is cannot be discovered by a periscope, and 
there is little doubt that this was the main cause of 
the disaster, coupled, perhaps, with the fact that the 
haze increased the difficulties of use. A periscope, 
it must be remembered, covers only a very small are 
of the horizon, quite a small fraction of what the 
human eye can cover. That A 1 should have been 
run over, given the coincidences of courses, is not 50 
remarkable as the running over of a man in the street. 
The extraordinary thing is that in a wide space of 
water the doomed submarine should chance to have 
been exactly in the path of the ship that destroyed 
her. It is the more remarkable, perhaps, because 
only a few days before, two other submarines, 
though they had the whole ocean to manceuvre In, 
are said to have collided. Very little damage was 
done on this occasion, nor when No. 3 ran into a 
passenger steamer recently was any hurt sustained. 
In France, also, two boats have of late been in 
collision without being any the worse for it. These 
rather numerous accidents are generally attributed 
to lack of vision, but an equal or greater cause |s 
the slowness of movement and the “chapter of 
accidents.” : 

In every collision of recent years the submarines 
have shown themselves to be so strongly built 
constructed as they are to stand the heavy pressure 
of considerable depths—that a theory arose which 
credited the boats with something like invulnera- 
bility. In every case, however, they have struck, or 
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peen struck, mor ' 
struck a fair and square broadside blow. It was 
not delivered with any great speed, for the liner was 
not proceeding at a high rate, and, in theory, the 
hoat, which weighed next to nothing in the sub- 
merged condition, should have been over-ridden 
without much, if any, injury. That she was sunk 
like 2 stone is a subject of some considerable 
wonder yet, and can only be attributed to the fact 
that the conning tower was stove in. The rush of 
water was, We presume, swift, immediate, and very 
heavy. It was an event for which no provision had 
heen made. Provision has been made against ordinary 
accidents, and theoretically means of escape exist in 
the case of a submarine that goes down and will not 
come up again. The destruction of the conning 
tower, which is a heavy thing, plated with four inch 
armour, admitted water into the largest compart- 
ment, and that in which all, or nearly all, the crew 
would have been. That, probably, is why there are 
no survivors. 

[Imagination has drawn ghastly pictures of the 
boat below water, with her crew slowly dying for 
want of air. Happily, we may say, there is no reason 
to think that that terrible death befell any of them. 
They must have died nearly instantaneously, the 
inrush of water displacing the air immediately. 
None the less, when divers first went down they 
were instructed to look for lights in the submarine. 
None were found; the divers were then ordered to 
knock on the sides. It was all that could be done. 
It was very little, for a response would hardly have 
been heard by the divers, and had the crew sur- 
vived they would, as likely as not, have been too 
comatose to reply. 

This, then, is the tale of the first serious disaster 
to a submarine in recent years. The only satisfac- 
tion that remains is that a similar accident is very 
unlikely to happen again. But whether it is or_no, 
there can be no question but that the risks of it must 
be run if our submarines are to be trained efficiently. 
And in ordering the remaining boats to resume the 
manauvres on Monday morning, we think that the 
Admiralty took the wisest possible course. So long 
as other navies have submarines we must have 
them too, and so long as we have them we must do 
all in our power to ensure their efficiency. 
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MEXICO’S NEW DUTIES ON IRON AND STEEL. 


As an outcome of the efforts that are being made 
towards the creation of an important iron manufacturing 
industry in Mexico—efforts which were detailed in these 
columns some little time ago—the Government has 
decided to establish a duty on steel rails and to increase 
the present duty on wire fencing and other iron products. 
The change will go into effect on April Ist, and it will be 
useful if we give the new rates on the more important 
commodities for the benefit of those English makers who 
have a trade with the country:—Iron and steel rails, 
when the lineal metre weighs more than 12 kilos., at 
present admitted free of duty, per gross kilo. 0°01 dols. ; 
iron and steel rails, when the lineal metre does not 
exceed 12 kilos.,. and switches, ties, frogs, fish-plates, 
and other accessories for rails will continue to be 
ulmitted free. Wrought iron in rough pigs and steel 
in pigs—present rate per 100 kilos. gross, 1°50 dols. ; new 
rate, per gross kilo., 0°02 dols. Iron in bars, round, 
square, prism-shaped, and semicircular, present rate and 
new rate per gross kilo.,0°O5dols. Iron and steel in plain 
sheets, unspecified, as well as striated sheets and sheets 
for roofing, even though painted or galvanised, and per- 
forated sheets for riddling or sereening—the present rate 
for all the above, with the exception of perforated sheets 
for riddling and screening, is 0°04 dols. per gross kilo.; 
the present rate for perforated sheets for riddling or 
screening is 0°01 dols.; the new rate for all is 0°06 dols. 
per gross kilo. Iron wire for fences, present rate, gross 
kilo., 0°01 dols.; new rate, 0°02 dols.; stamps, dies, and 
shoes of iron and steel, present rate, per gross kilo., 
0°01 dols.; new rate per 100 kilos. gross, 1°50 dols. ; 
empty iron barrels, present rate per kilo. net. 0°01 dols.; new 
rate, gross kilo., 0°03 dols.; iron piping of all dimensions, 
even though tinned, present rate per kilo. net, 0°01 dols.; 
new rate per 100 kilos. net, 1°50 dols. The rearrange- 
ment and inerease of duties has been decided upon 
ostensibly to protect those foundries and steel plants now 
in operation in Mexico, but it is believed that the under- 
lying reason is to offer this protection as a concession to 
American capitalists who are considering the erection of 
extensive plants there. There are now in operation in 
Mexico twelve blast furnaces in complete buildings, five 
rolling mills, and two steel plants. The two latter are at 
Durango and Monterey respectively. The latter plant 
has been in operation but a few months, and is the larger. 
The other more important plants are the Rosa Flores 
Mills, which have puddling furnaces ; the Jolisto Mills, 
which consist of blast and puddling furnaces and a rolling 
mill; the Hidalgo Mills, the Trindad and the Los Reyes 
blast furnaces, and the City of Oaxaca Mills, which have 
a blast furnace and forge. Mexican ore is used either in 
part or exclusively by these plants. It is claimed that 
with the constantly increasing demand for steel, especially 
of structural kinds, the industry, with proper care, would 
soon become one of the most prominent and important 
in that country. 


THE WEAR AND TEAR OF AMERICAN LOCOMOTIVES. 


WueEn English engineers have asserted that the work- 


eorlessend-on. The Al alone was | tives were inferior to those of engines British built, it has 





manship, and possibly the materials, of American locomo- 





} 
been argued in reply, that as the conditions of traffic | 
were changing continuously, it was not good policy to 
build engines that would last too long; that, in fact, 
something much less expensive, that could be thrown on 
the scrap heap after a few years, and replaced by some- 
thing more modern, bigger, and better, would be more 
consonant with the go-head notions of United States railway 
management. We have reason to believe that the mere 
flux of time is demonstrating the fallacy of this argument. 
A Philadelphia journal of recent date states that the 
Pennsylvania Railroad has no fewer than 650 engines 
unfit for service. On December 31st, 1903, there were 
5163 locomotives on the system, of which over 20 per 
cent. were under repair. We are told that the company’s 
great shops at Altoona are so overtaxed with pressing 
repair work that for the first time in years the Penn- 
sylvania Railroad is sending broken-down locomotives to 
outside builders. Twenty-five locomotives have been 
sent to the Baldwin Locomotive Works to be overhauled. 
It is understood that virtually all the resources of the 
company, including the Juniata shops intended for 
locomotive building, are being devoted to repairing broken- 
down engines. The management is convinced that it 
is more important to get the present motive power into 
good order than it is to increase the. number of loco- 
motives. In December nearly as many engines were 
standing outside the shops waiting repairs as were actually 
in the shops. The facts go to show that the criticisms | 
which we have passed on American locomotives were fully | 
justified. ' 








| be added. 
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Lying as it does in a direct line with North Atlantic traffic, 
the access to the loch is most favourable; ample depth of 


| water in the channel makes it easy and safe for navigation, 


while the mountainous district on the western seaboard 
protects and shelters the entrance and loch from the severe 
weather not infrequently experienced on these rugged shores 
of the Atlantic. From the Narrows, at Corran, to opposite Fort 
William, the loch is fully eight miles in length, by an average 
width of nearly a mile, and over almost the whole area there 
is abundant depth of water close in shore, making the con- 
struction of wharfage a comparatively easy and simple matter. 
The mean rise of neap tides is only about 8ft., mean spring 
tides about 12ft., while maximum springs seldom exceed 15ft. 
From the north end of Loch Linnhe—opposite Fort William 
—to the east end of Loch Kil there is an easy curved channel, 
extending to about three miles in length, and the shallowest 
sounding shown on the Admiralty chart over the whole length 
is 2} fathoms at low water, which is at the Narrows or bar 
at the outlet from Loch Kil, but this could be easily and 
inexpensively dredged to a depth of 4 fathoms. Loch Eil is 


| 64 miles in length, with an average width of about three-quar- 


ters of a mile, with ample depth of water to close inshore 
right up to the head of the loch. 

It is therefore evident that Loch Linnhe, with a surface 
area of eight square miles, is naturally adapted for com- 
mercial development as a large tidal basin, to which Loch 
Eil, with a surface area of fully 43 square miles, could easily 
The latter, moreover, could quite conveniently be 
made available as a large wet dock by the construction of 
suitable locks at, the Narrows, and the expense of so doing 
would be relatively insignificant. 

The width of waterway at the Corran Narrows—which 
forms the entrance to Loch Linnhe—is only 350 yards, 
if a breakwater and locks were formed there the 
whole area of both lochs, amounting to 12}-square miles, 


| would thus be available for dock purposes; but the depth 


PROPOSED HOME SHIPPING PORT FOR 
CANADA. 


To those engaged in the development of Canadian -com- 
merical enterprise, the question of making provision for the 
berthing of the mighty vessels which will, in the near future, 
be employed in the Atlantic trade, is one of paramount 
importance, and the subject has not escaped the vigilance of 
the heads of departments at Ottawa. Amongst the numerous 
schemes brought under the notice of the Canadian Minister 


| of water in the channel, extending as it does to ten fathoms, 


would make the cost of such works not inconsiderable. 
On the east side of the channel between Fort William 
and the outlet of the Caledonian Canal, a distance of about 
14 miles, there is a large extent of poor land extending to 
fully 1200 acres, partly cultivated, but principally waste, 
which is admirably adapted for the construction of dry docks, 
quay walls, and large stores, with relative works. This land 
is practically flat and very little above the high-water level. 
The surface is peat ona deep bed or deposit of good: hard 

gravel, but the sub-strata is very hard 
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boulder clay, which would give an ex- 
cellent water-tight foundation: for dry 
docks. At intervals along the margins 
of both lochs there are-long stretches of 
comparatively level land .also available 
for similar development, and this land is 
of little or no value for cultivation, being 
only suitable for grazing and sporting 
purposes. The construction and cost of 

such works would not exceed.a moderate 
| estimate, as the district abounds with 

granite rock of the very best description. 
The means for convenient distribution 
of goods and merchandise is already 
available, the western terminus of the 
Caledonian Canal at Corpach being in 
the channel midway between the con- 
fluence of lochs Linnhe and Eil. 

The West Highland Railway (North 
British system) has a junction station at 
Fort William, at the head of Loch 
Linnhe, which is within four hours by 
rail from Glasgow and five hours from 
Edinburgh. The Mallaig extension of 
the same railway system starts at Fort 
William and runs round the head of 
Loch Linnhe, crosses, and passes close 
to the western outlet of the Caledonian 
Canal, and runs along the whole length 
of the northern shore of Loch Kil. The 
North British Railway Company has 
likewise a line authorised to run from 
Fort William along the whole eastern 
shore of Loch Linnhe, past Corran to 
North Ballachulish. With such facilities 
by land and water, and the various com- 
peting interests, the rates for distribu- 
tion of the imports could not possibly 
be anything but reasonable. There is 
excellent anchorage—blue clay—in both 
lochs, and it has been suggested that in 
the event of locks being constructed at 
Corran, the overflow of its surface water 
might be utilised for generating elec- 
tricity, by which the gates could be 
opened at flood tides. Another feature 
in regard to Loch Linnhe not to be over- 
looked is the extensive facility that would 
be provided for accommodating rafts of 
assorted timber until towed away by 
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HOME SHIPPING PORT FOR CANADA 


of Trade and Commerce, none probably have met with more 
favourable consideration and comment than that reviewed in 
the following short article. 

The honour belongs to Mr. Donald Fraser, Town Clerk, 
Fort William, N.B., of having been the first to grasp the 
possibilities of the scheme, and it has been mainly through 
his individual efforts that the subject has been brought 
prominently before the interested public. To the Govern- 
ment of Canada and to the High Commissioner, Lord 
Strathcona, he has reported on the project, and the latter, 
whose Scottish mansion occupies a site in the neighbourhood 
of the loch in question, is favourably disposed towards the 
proposal. Sir John Aird is likewise convinced of its utility, 
and is arranging to have the matter specially reported upon | 
by an expert. Sufficient advance has, of course, not yet been 
made to sound the riparian proprietors on the subject, but it 
is generally believed that their support can be relied upon. 

The scheme proposed is to utilise Loch Linnhe, an arm of 
the sea on the West Coast of Scotland, which, at comparatively 
small cost, could be converted into a great dock for the 
reception of a fleet of the largest vessels. The loch has a | 
clear and straight run from the St. Lawrence during the 
open season, and from Halifax during the time the St. 
Lawrence is closed to shipping, besides being connected with 
the commercial centres of the British Isles by the railway 
systems of Scotland, and by the Caledonian Canal, 





tugs to the west ports by sea, and to the 
east ports by the canal. This canal 
can accommodate vessels not exceed- 
ing 160ft. in length and 38ft. in width, 
the draught of water at standard level being 15ft. All 
points considered, it would be somewhat difficult to find 
in Great Britain another port possessed of greater natural 
advantages for the development of a shipping terminus such 
as Canada would find in the basins described. It might be 
possible, no doubt, to construct docks or a shipping port 
nearer some of our great commercial centres or estuaries, but 
the consensus of engineering opinion appears to be that not 


| only would the necessary constructive works greatly exceed 


the relative cost as compared with the Loch Linnhe proposal, 
but the incidental expense of acquiring the requisite land and 
rights would be out of all proportion to like acquisitions in 
Lochaber. 

Another important factor which must not be lost sight of 
is that, in the event of the adoption of the scheme, it would 
be possible, by accelerating the present West Highland Rail- 
way train service, for passengers and goods from Halifax to 
reach London eighteen hours earlier vid Fort William than 
vid Liverpool. This fact in itself should have considerable 
weight with the committee of experts whom, it is understood, 
the Canadian Government has appointed to report upon the 
merits of the different projects. 








Contracts have been let for widening and deepening 
two miles of the upper north branch of the Chicago River, 
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MACHINE. 


A WATER MAIN TAPPING 


WE were invited to inspect on Saturday last, the operation 
of boring a hole in a 24in. water main, carrying a pressure of 
of 54 1b. on the square inch, without reducing the pressure 
in this main, or in any way interfering with the supply 
through it. ~The main operated upon belongs to East London 
Water Company. It had been laid and in service for some 
seven years, and the tapping took place at Snaresbrook. 
In passing, we may remark that the main under pressure was 
composed of pipes cast by the Stanton Ironworks Company, 
and protected by Dr. Angus Smith’s composition. It was 
quite impossible to tell, judging by the look of the pipes as 
they appeared in the excavation necessary for the tapping 
operation, that they had not just been laid. There was no 
sign whatever of deterioration visible, and the outsides had 
just the appearance of newly delivered pipes. The object of 
the main-tapping, which we witnessed on Saturday, was to 
provide for the connection of a 12in. branch to the 24in. 
main. The work was performed by the Smith’s tapping 
machine, the agents for which in this country are Messrs. 
Clark W. Harrison and Co., of 72, Fenchurch-street, E.C., 
under whose supervision the actual tapping operation was 
carried out. 

The work may be thus described :—The 24in. main was, 
first of all, clasped by means of a strong sleeve cast in two 
halves, these being bolted together. The two circular joints 
at the ends of this sleeve and around the pipe were then well 
caulked with lead. This portion of the work had been carried 
out before the time of our arrival, so that we are unable to 
describe the work from personal observation, but we are 
informed that there is a half-inch space between the collar or 
sleeve and the pipe, and that all this half-inch space was 
filled with lead. The cast iron sleeve was provided with a 
12in. opening, and the lead joint just inside this opening is 
caulked last, for it is this joint which is relied upon to make 
the collar water-tight. The flanged opening had attached to 
it—by means of a bayonet joint—a 12in. sluice valve, the joint 
having lead poured in and being caulked. The valve at its 
other end was provided with a flange with slotted bolt holes, 
to which the boring machine was attached with its axis at 
right angles to the valve face. 

The boring machine consisted, in the first place, of a strong 
steel spindle which could be rotated by means of a ratchet 
lever attached to a square made on the outer end of the shaft, 
or by means of two ratchet levers attached to square ends of 
pinions, both of which engaged with another pinion keyed 
and fixed on the spindle. The latter could be fed forward by 
means of a hand wheel and fine threaded phosphor bronze 
screw. The spindle passed into a cast iron case, through a 
gland and stufting-box—this case being bolted to the flange of 


the valve, as already mentioned. The gearing was carried 
in a frame attached to the cast iron case. When the whole 
was bolted up it was water-tight by reason, first of all, of 
packing rings inserted where the joint between the valve and 
drilling machine case came, and next, because the spindle 
passed through a gland. 

When commencing to cut the necessary portion out of the 
24in. main, the valve was, first of all, opened to its ‘full 

















SMITH’S WATER MAIN TAPPING MACHINE 


extent, and then the spindle, into the inner end of which was 
fitted a lin. twist drill, was fed forward till the point of the 
drill touched the external surface of the 24in. pipe. The 
spindle was then locked to the feed gear, and the process of | 
boring a hole in the 24in. pipe begun. The twist drill was 
provided at the lower end of the flutes with a screw thread, 
this thread being turned into a tap by the flutes. The drill, | 





when it had pierced the pipe, besides forming a centre round 
which the main cutter, which is to be described, might 
act, actually, when advanced far enough, screwed itself into, 
and held firmly, the piece which was being cut out. This had 
two advantages—it prevented the piece falling into the main, 
or between the main and the valve, when the cutting was 
complete, and it also provided a means for withdrawing the 
piece when the time came. 

The* main cutter consisted of a crown wheel of steel, just 
less than 12in. in diameter. This was fastened to the drill 
spindle, and could be advanced with it. It was provided 
with thirteen teeth, or cutters, these being some half an inch 
wide. It was revolved by means of the ratchet levers and 
gearing and fed forward by the hand wheel and screw already 
described. One man with a single ratchet lever attached to 
the end of the spindle exercised sufficient force to pierce the 
pipe by means of the drill, but it required two men with a 
ratchet lever each attached to one of the gearing pinions to 
work the cutter. The action of piercing the pipe took about 
twenty minutes, and of cutting out the 12in. piece some hour 
and thirty-five minutes. Of course, as soon as the drill had 
pierced the pipe, pressure-water found its way into the 
case of the tapping machine, but could not escape thence. 
This water acted as a lubricant to the teeth of the cutter. 

When the process of cutting was complete the spindle was 
withdrawn by means of its screw tothe full extent of the latter, 
and then a pair of blocks and falls were applied between the 
end of the spindle and the valve case. This was necessary, 
because although there was pressure water on both sides of 
the piece cut out, and hence there was no tendency because 
of this for the spindle to be forced out, yet the pressure acted 
on the area of the spindle itself and forced it out. Since the 
cross-sectional area of the spindle was perhaps some five square 
inches the total pressure on the end of it was, say, 270 |b. 
quite enough to cause considerable damage if allowed to act 
unchecked. 

When the cut out piece had been withdrawn into a recess 
in the cuter case, the valve was closed, and then the case was 
unbolted and removed. The valve was then slightly opened 
and a certain amount of water allowed to escape so as to clear 
away any chips which had fallen down during cutting. 
Everything was then ready for connecting up to the 12in. 
branch, the whole process having occupied just over two 
hours, and there having been no stoppage whatever in the 
supply. The cut out piece, on being measured, was found 
to be some fin. thick, and we were informed that the material 
of which the pipe was composed was more than usually hard, 
or the cutting would not have taken as long as it did. The 
illustration which we give herewith shows the boring attach- 
ment, and all the parts to which we have drawn attention 
will be readily recognised. Of course the cast iron sleeve 
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Fig. 16—FIRST-CLASS COACH 


and valve remain permanently attached to the pipe, and the 
only weak portion would appear to be the lead-caulked joint 
between the pipe and the sleeve. We are informed, however, 
that this has never been found to give any trouble. We 
understand that connections as large as 36in. in diameter on 
toa 48in. main have been made with a machine similar to, 
but, of course, larger than, that which we saw at work. In 
such instances engine power applied through gearing is 
employed to do the cutting. 

It is claimed for this machine that it obviates all necessity 
of shutting off the water in the main when making the con- 
nection, not to mention risk in case of outbreak of fire, when 
the main is shut off; that the cost of making a joint is less; 
it is quicker than the general method in vogue; the work is 
more neatly done ; connections can be more readily made in 
inaccessible positions ; that there is no risk of fracturing the 
main; that connections have been made with it against a 
water pressure of 190 lb. on. the square inch; and that all 
risk of accident due to the presence of air when re-charging a 
big main is avoided. 








H.M.S. SAPPHIRE. 





Tx our last issue we referred briefly to the launch of H.M.S. 
Sapphire, which to-day we illustrate on page 316. To avoid 
the inconvenience of referring back we repeat the principal 
particulars :—H.M.S. Sappltire (launched from the Jarrow 
shipbuilding yard on Thursday, 17th) is a third-class cruiser 
of the latest type, specially designed to obtain a high rate of 
speed on a moderate horse-power. Her dimensions are 
360ft. by 40ft. by 21ft., and her displacement, 3000 tons on 
a draught of 14ft. Gin. She is fitted fore and aft with a pro- 
tective deck 2in. thick, under which the boilers, engines and 
steering gear are placed. In acapacious poop, accommodation 
is fitted for the captain and officers of the ship, together with 
ward room. The crew is berthed in the forecastle and 
between decks, both of which are large and well ventilated. 
The magazines are placed under the protective deck, and 
consequently are below the water-line The armament of the 


vessel comprises twelve 4in. guns, ten of which’ are 
placed on the upper deck. The foremost and aftermost 


pair are capable of port and aft fire. On the forecastle and 
poop are the usual bow and stern chasers: there are eight 
3-pounders, four of which are placed on the upper deck— 
umidships—and two are in the forecastle, and two in the stern, 
to be used as bow and stern chasers. Two above-water 
torpedo tubes are fitted on the upper deck. On the fore- 
castle deck their is an armoured conning tower 3in. thick. 
There are also the navigating bridge and searchlight platform. 

The vessel is to be fitted with twin-screw engines, each 
having four cylinders, capable of developing 9800 horse-power, 
and there will be ten boilers of the Reed water-tube type. She 
has a total bunker capacity of 750 tons. . 











ELECTRIFICATION OF THE LIVER- 
AND SOUTHPORT RAILWAY. 
No. II.* 


A veRY important feature in a conversion scheme such 
as that at present under discussion is the permanent way. 
It is a portion of the undertaking which is worthy of 
detailed description. In the case of the Metropolitan 
Railway it will be remembered that there were two rails 
in addition to the running rails, one of these additional 
rails being the positive conductor and the other the 
negative or return conductor, both rails being insulated. 
In the Liverpool—Southport conversion there are likewise 
two conductors, but there is a great difference in the way 
they are used. The positive or third rail only is insu- 
lated, while the negative or fourth rail is uninsulated, and 
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Fiz. 17—-THIRD-CLASS COACH 


siderably inercase the cross section of metal to carry the 
return current, and hence reduce the resistance of the 
whole circuit. There is cross section of three rails to 
take the return current. It is claimed for this method 
that it is simpler than the system in which the positive 
and negative rails are both insulated. It is further 
claimed that it is a comparatively simple matter to renew 
the running rails without interfering with the continuity 
of the return circuit. This is certainly true, and no 
doubt there is considerable gain in conductivity by the use 
of three rails, yet it is by no means so simple a matter 
to renew a running rail as is the case when the 
running rails are not in any way used to convey the 
electricity. It will be interesting to compare the two 
systems both as regards electrical efficiency and cost. of 
maintenance, when both have been some time at work, 
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Fig. 18—CROSS SECTION 


is cross-bonded to both the running rails. On the Metro- 
politan, shoes bear on both extra rails. On the Liverpool— 
Southport line the shoes only press on the third or positive 
rail, the return current reaching the running rails, and 
hence the fourth rail through the wheels of the coaches. 
Fig. 18, herewith, shows a cross section o ithe permanent 
way on which the different positions of the rails are 
given by dimensions. The third rail is insulated by 
reconstructed granite insulators. We may mention that 
this position of the third rail was that agreed upon by the 
main line railway companies at the Clearing House meet- 
ing held on March 3rd, 1903. The third and fourth rail 
are both carefully bonded in the ordinary way. The 


| running rails are connected across the joints by flexible 


copper bonds to the fourth rail. The running rails con- 





“* No. I. appeared March ‘18th. 





OF PERMANENT WAY 


The third and fourth rails are, as will be seen in 
Fig. 18, of the Vignoles type. They are both of the 
same cross section, and are rolled from special high- 
conductivity steel. The steel was subjected to a aes a 
of conductivity tests, and in no case was its resistance 
found to be greater than seven and a-quarter times that of 
pure copper. We are informed that, as a fact, the average 
resistance of the whole worked out to something lower 
than this. The rails were supplied by the North-Eastern 
Steel Company, of Middlesbrough. They weigh 70 1b. 
per yard. The third rail is supported on every third 
sleeper, or at intervals of about 10ft., on insulators of 
reconstructed granite. It is held in correct position by 
two clips. The top of the rail is 3ft. above the running 
raj]. Generally it has been preferred to place both 
the third rails in the 6ft. way, but not at all infrequently 
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they have been placed outside the running rails. In all 
eases, however, the same difference of 3ft. 11}in. from 
the centre line of the track has been adhered to. 
Between the stations the third rails are without guard, 
but in the stations themselves, and anywhere where the 
public may by any means have access to the line, they 
are guarded, sometimes on one side, sometimes on the 
other, and frequently on both sides, by heavy timbers 
bolted to them, and so placed on edge that the top of the 
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It was no easy task to equip the permanent way of a busy 
railway, such as that between Liverpool and Southport, 
for electric traction. Taking the passenger trains alone, 
no less than 148 trains went in and out of the Exchange 
Station every day. Practically the whole of this traffic 
took place between the hours of 5 a.m. and midnight— 
say 19 hours—that is to say, a train went either in or out 
on an average every 7} min. At times—in the mornings 
and evenings—the traffic density was much greater than 
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Fi~. 19—TRAIN DIAGRAM 


rail is some distance below the top edges of the timbers. 
Both the third and fourth rails are laid in lengths of 60ft.. 
and are butted close together for two joints out of three, 
some 2in. being left at the third joint for expansion. Any 
long breaks—such as for level crossings, or for cross- 
overs—in either third or fourth rail, are bridged over with 
heavy copper cable. In the case of the third or positive 
rail the connecting cables are, of course, insulated, and 
laid in the ground. With the fourth rail the connect- 
ing cables are of bare copper, generally laid on the 
ground surface. In the entrance into Exchange Station 


at Liverpool the complication of crossings is very con- | not go deeply into the matter again. 


siderable, and perhaps the 
complication has been rather 





this. It is easy to understand the difliculty of carrying 
on work of the necessary kind on a network of compli- 
cated cross roads such as that outside and in the Exchange 
Station. 

However thickly the trains have been run up to 
now, it is proposed to run them a great deal more fre- 
quently when the electrical service commences. The 
accompanying diagram, Fig. 19, will give some idea of the 
very large number of trains running into and out of Liver- 
pool on the electrified lines. We referred in the first 
article, published last week, to this subject, and we need 
The diagram, how- 





increased than otherwise by 
the fourth or negative rail, 
which might have been large- 
ly dispensed with, and the 
running rails relied upon 
to look after the return 
current. The method of 
passing level crossings is 
worthy of attention. Fig. 14, 
page 320, shows the level 
crossing at Eccles, which may 
be taken as being typical of 
all, and there are, we under- 
stand, over thirty of them. 
It will be observed that the 
third or positive rails stop 
short ot the crossing, and 
are protected by timbers 
on either side. On one side 
of the crossing the third rails 
are in the 6ft. way. Beyond 
both the third rails are out- 
side the running rails, the 
gap, of course, being bridged 
over, as already explained. 
The fourth rail is unbroken 
for level crossings, and is 
merely depressed first of all 
by removing the 2in. block of 
wood on which it would 
otherwise rest, and secondly, 
by cutting into the sleepers. 
The result is that there is no 
danger whatever of shock to 
people using these crossings. 

We have already drawn 
attention to the switch pillar 
boxes at the side of the line. 
The apparatus contained in 
these boxes consists of four 
knife switches, one for each of 
theup and down lines, which 
ordinarily work in parallel. 
By interrupting the current 
at two of these boxes the 
section of line between them 
is cut out of circuit. One 
of these pillars is shown in 
Fig. 20. We may refer 
back for a moment to 











the spaces left between two 
lengths of conductor rails. 
Each length of three rails, 
as we explained, had two 
butt joints, and one in which a space is left. The 
fish-plates at these points are of special design, and are 
slotted, so that the rails may take up any required 
position due to difference of length caused by change of 
temperature. The bonds at these expansion joints are 
four in number, and are flexible, all of them being fixed 
in the flange of the rail. The ordinary copper bonds used 
are identical with those which are being used on the 
Metropolitan Railway, 


Fig. 20-SWITCH BOX 


ever, so well emphasises what we then said, that it is well 
worthy of attention. A study of it will show the great 
trafic density between Liverpool and Hall-road. Whether 
or not there is this call for traffic remains to be seen. It 
would certainly seem likely that there is, or the railway 
company would not propose to provide it. In any case, 
such is the flexibility of the electric trains, only just the 
exact number of coaches required need be run. Thus 
there is nothing from the electrical point of view to pre- 


vent the running of single coaches, or two, three 
together just as the demand arises. But we gathered 
during our visit that it was thought that, vener- 
ally speaking, at least three coaches would always be 
required. Three coaches would mean two firsts a1), 
third. It is a peculiarity of the traffic that it js very 
largely first’class. Hence, no doubt the fact that in the 
slacker parts of the day, when the three-coach trains are 
run, two out of the three will be first class. The diagram 
only represents the traffic from five in the morning til] 
noon, but it deals with one of the heaviest parts of the 
day, when passengers are flocking into Liverpool for busi. 
ness. An examination will show the ingenuity with 
which the express non-stopping trains have been sand. 
wiched in between the others. Hall-road is the crossing 
point, and the times have been so arranged that the fast 
train overtakes and passes the slow train while the latter ig 
stopping in Hall-road Station. It should be remembered 
that the whole of the service represented by the diagram 
is to be carried out by twelve trains. 

We have previously made brief mention of the rolling 
stock, but, indeed, it calls for a much more extended 
notice. It was constructed by the Lancashire and 
Yorkshire Railway Company, the electrical equipment 
being supplied by Messrs. Dick, Kerrand Co. There are two 
classes, first and third. An ordinary train will consist of 
four coaches, the coaches at either end being third class, 
and being motor coaches. The first-class coaches are 
only trailers, and have no means of self-propulsion. Both 
types of cars are 60ft. long and 10ft. wide, which are the 
widest coaches running in this country. The line 
between Liverpool and Southport is so constructed that 
it was possible to use coaches of this breadth, and it 
gives them a very fine effect, besides providing a large 
passenger accommodation. An exterior view of « train 
and interiors of a first and third-class coach are viven 
in Figs. 15, 16, and 17, page 821, respectively. Thy 
coaches are, of course, of the bogie type, the bogies 
being fixed at a distance apart of 40ft. 6in. from 
centre to centre, and having a wheel base of sft, 
They have clerestory roofs, 6ft. 2in. wide, the top 
of the roof being 12ft. 7jin. from the rail level. The 
entrance doors are so arranged that when open they 
shall not project beyond the 10ft. width of the coaches, 
Near the doors the seats are placed longitudinally against 
the sides, so as to allow of ample space for the incoming 
and outgoing passengers. Otherwise the seats are placed 
across the coaches, and have reversible backs. The first- 
class seats each accommodate two passengers, and they 
are placed on either side of a central gangway. The third- 
class seats —cross seats—are also divided by a passage way, 
but on one side they hold two passengers, and on the 
other three. The first-class coaches each hold sixty-six 
passengers, and the third-class coaches sixty-nine pas- 
sengers, so that a complete four-coach train will hold 
132 + 138 = 270 passengers. The side windows are 
fixed, and ventilation is obtained through hinged lights 
in the clerestory roof and by extractors. 
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BOILER, SOUTHAMPTON 


DOCKS. 


We illustrate on page 305 a water-tube stationary boiler 
designed by Mr. D. Drummond, and constructed at the Nine 
Elms Works of the London and South-Western Railway. A 
group of these boilers is being placed at the large new docks, 
Southampton, for supplying steam to the centrifugal pump 
ing engines. The arrangement of these boilers is the same 
as that made for a mixed traffic locomotive engine, and 
illustrated in Tue ENGIneER of December 13th, 1901. This 
boiler showed a much higher efficiency per square foot of 
water-tube surface in the barrel flue than similar locomotive 
boilers of the standard type. The boiler, including the fire 
box plates, is of steel throughout. The cross water-tubes in 
the fire-box and flue are quite accessible through doors on 
the sides of the fire-box and flue. It is interesting to learn 
that the locomotive engine, fitted with the water-tube fire 
box and flue, referred to above, which has been running two 
years, was stopped for examination recently, and the boile: 
was found to be in perfect order, no repairs of any kind being 
required, 


WATER-TUBE 





LEEDS ASSOCIATION OF ENGINEERS,—A lecture was given by 
Professor Goodman on March 17th at the rooms of the Leed« 
Association of Engineers on ‘Slip in Pumps.” It was usual, he 
said, to assume that the volume of water pumped was from 90 to 
100 per cent. of the plunger displacement, the slip being attributed 
to leakage and the presence of air. There were, however, tests 
recorded, in which careful measurement had shown that the 
volume of water delivered exceeded that displaced, and although 
engineers had doubted the possibility of such a result, it was not 
only easy to prove it, but to estimate the amount of negative sli’. 
Owing to the continual bursting of the phosphor bronze feed pumps, 
some years ago, on the locomotives of an lish railway company 
at a pressure many times exceeding the boiler pressure, and other 
similar cases, not infrequent at high speeds, the lecturer had insti 
tuted a series of tests with an experimental pump, designed for the 
purpose, and presented to the Yorkshire College by Messrs. b:. 
Green and Son. He had found the pump deliver, under certain 
conditions, up to 60 per cent. more water than was displaced by 
the plunger, and gave the summarised results of his experiments, 
which had extended over a period of four years. In the course of 
the discussion Mr. Alfred Towler said that the amount of slip 
depended largely on the type of valve employed, and the head of 
water against the pump, and for this and other reasons it was tv 
be regretted that the experiments had been on such a smail scale. 
Results so obtained were not always borne out by tests on actual 
installations. Professor Goodman replied by reiterati what he 
had already publicly expressed, that he with many others in © 
similar-position in England often deplored the fact that a vast 
amount of labour and research was expended in colleges in carry- 
ing out engineering experiments on yi yoni far too small to give 
really valuable data, and suggested that engineers might, greatly 
to their own advantage, and to that of students, lend plant tv 
colleges for testing purposes, the results of the tests being given 
in return for the loan. He was fully aware that the results 
obtained on this small pump might not occurin so marked 2 
manner in larger pumps, but trusted that they might be suggestive, 
and of sufficient interest to lead other engineers to ore on similar 
experiments on a larger scale. The President of the Association, 





Mr, G, R, Goldsack, occupied the chair, 











THE ENGINEER 


323 





Marcu 25, 1904 





_ 
=—— 


TRANSPORTING 


AN OIL TANK 








MOVING AN 


TANK. 


OLL 





AMERICAN engineers have been much interested in an 
engineering feat performed by the Kress-Hanlon Company, of 
Pittsburg, Pa. The feat in question was the removal of a 
steel oil tank 80ft. in diameter, weighing 150 tons, made of 
din. steel, 26ft. in height, and having a capacity of 23,000 
barrels, a quarter of a mile down a 30-degree hill to the Alleg- 
hany River, where it was placed upon five sand barges. It was 
then towed a little over half a mile down the river, faised Sft., 
and then moved 200ft. over the high bank to the point where 
it stands to-day. All this was accomplished ig-six weeks by 
a force of twenty-four men.: The performance4# all the more 
remarkable from the fact that five tracks of the Alleghany 
Railroad had to be crossed in ferty minutes in order not to 
interrupt the traffic at this busy point. This was accomplished 
on Sunday. 

When the work was begun the tank was standing 7ft. in 
the ground, and a trench 7ft. deep by 4ft. wide had to be cut 
round it and a tunnel driven under it. Thirty-two holes, 
each 4ft. square and 2ft. deep, and 8ft. apart, were driven, 
and in these wooden blocks were placed. Sixty-four five-ton 
jacks were then brought into service, and the tank was 
elevated 4ft. It was then under-pinned with 12in. timbers, 
and after the necessary running timbers had been placed and 
securely fastened with { chains, the tank was gradually 
moved by two horses. When the railroad tracks were reached 
the tank stood 38ft. above the rails. It was lowered 32ft., and 
cribbing was built to the necessary height on the opposite 
side of the tracks. This done, the great tank was rolled to 
within 10ft. of the Alleghany River. Here it was 40ft. above 
the water, and had to be lowered 17ft. It was then moved on 
to five sand flats, being 23ft. high on the flats, on blocks and 
rollers. The flats were each 16ft. wide and 90ft. long, and 
were so fastened by steel cables that the five flats were 
virtually one. In this condition and position it was towed 
down the river to the desired point, where it was raised 8ft. 
and moved over 200ft. to where it now stands. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions o, our 
correspondents.) 








KARLY PERMANENT WAY AT SOUTH KENSINGTON. 


Sin,--The interesting article—page 292-—which contains a 
reference to several specimens of permanent way which have been 
presented to the South Kensington collection by myself and my 
son, shows that a few further details relating to some of the rails 
are required. 

The Birmingham and Gloucester Company’s rail was made in 1838, 
to the order of Captain Moorsom, who was the engineer of the line. 
He determined to lay down a Vignoles pattern flat-footed rail 
upon longitudinal timbers, and to fasten the rails to the timber by 
dog spikes. To strengthen the rail joints he invented a small cast 
iron clip, which was slipped over the end of each rail before being 
laid down, and this clip was then placed so as to cover the joint. 

It was known as a ‘‘ Moorsom saddle.” As mentioned in your 
article, no specimen of this saddle is in the museum, and the only 
one I have ever had in my coliection was sent to the Paris Exhibi- 
tion, 1889, and Chicago, 1893. 

In the year 1838, when Captain Moorsom had laid down a portion 
of the Birmingham and Gloucester Railway, at Bromsgrove, the 
directors made an inspection. However, they at once strongly 
objected to the rails being directly placed upon the timber, also 
to the use of dog spikes. They at once gave orders to Captain 
Moorsom to take up the rails and place them in chairs. The 
longitudinal sleepers already laid were to remain, but in future 
only cross sleepers were to be employed. 

Captain Moorsom, therefore, designed two patterns of chairs to 
hold the flat-footed rails. The joint chairs were large, namely, 
‘in. by 94in., but the intermediate chairs were 4gin. by 9}in. The 
tirst part of the permanent way with chairs was brought into use 
between Cheltenham and Bromsgrove, June 24th, 1840. ‘The 
Moorsom ‘‘saddles” were, of course, not required, and were dis- 
carded. The rail and ordinary chair I presented to the collection 
in 1892, 

Upon the Liverpool and Manchester, Leicester and Swannington, 
and other early lines, the chairs intended for sleepers were 
always wider than the narrow, straight-sided chairs used upon 
stone blocks, This was very clearly shown in my collections at 








Chicago in 1892, also at Leicester and Glasgow museums, but, 
unfortunately, at South Kensington, some of the chairs, it would 
appear from your article, had become misplaced, but have now 
been put right again. 

The rail of 1815, to which reference is made, was rolled by Mr. 
Birkinshaw, at Bedlington, and was laid down in the same year at 
Killingworth. The chair is of the same age as the rail, but the 
particular one at South Kensington I found in the stores, so that it 
has never been in practical use, although, liké alkthe rest of the 
material lately given by C. E. and C. Strettofi, it was at Chicago 
in 1893, and has only lately returned to this country. 

CLEMENT E, STRETTON, 

Saxe Coburg House, Leicester, Mem. Soc, of Engineers, 

March 19th. 





FIRE RISKS IN FACTORIES. 

Sin, In view of the interest now exhibited with regard to fire 
risks, we think that our experience during last week may be worth 
recording. ; . 

Unfortunately a rather serious fire broke out in one section of 
our works on Monday last, but, owing primarily to two causes, we 
have been fortunate in escaping with comparatively slight damage. 

The fire commenced at one end of the top floor of a four-storey 
building measuring some 200ft. by” 50ft., filled with valuable 
machinery, and with work in progress. .The marvel is that, once 
well alight, it-was possible to confine it to such a comparatively 
small area as was the case, about one-third of the roof being 
destroyed. This roof was on the saw-tooth principle, slated on the 
one slope, and with iron sashes and glass on the other slope ; and 
this, in our opinion, prevented the fire from running from one end 
of the shop to the other. It was evident that the flames ran up 
the rafters under the slates very quickly, but on arriving at the 
top of the ridge they were checked by the open space, and had to 
curl down and commence again at a spot several feet below, and 
at some distance away. This had to be repeated as each ridge 
was reached, and to this we believe we owe the fact that the roof 
escaped as it did. 

The second reason for the fire being confined was the use of 
armoured fireproof doors over the openings into the stores adjoin- 
ing, where many thousand pounds worth of goods were stocked. 
These doors stood their test remarkably well, and are hanging at 
the present moment in perfect working order. ; i 

We hold no brief for Messrs. Mather and Platt, the makers of 
these doors, but think it only fair to call attention to.the: service 
they have rendered, in the hope that others may be induced-_to 
use these doors, in preference to the ordinary iron doors, which 
invariably curl up with the heat. 

Owing to the two causes mentioned above, the damage was con- 
fined toa part of our arc lamp department ; our switchboard and 
controller works, and our motor works escaping with only slight 
damage through. water. P, G. EBBUTT. 

Birmingham, March 15th. 





ACETYLENE FOR LIGHTHOUSES. 

Sir, Now that acetylene has become established for coast light” 
ing in several lighthouses in Scotland some of the incidents in 
connection with its development may be of interest. 

From the first days of its commercial introduction lighthouse 
experts recognised its value. Amongst the most enthusiastic of 
those gentlemen were Messrs. D. and C. Stevenson, of Edinburgh, 
who for a number of years experimented with the various methods 
of generating and burners then in the market, and they arrived at 
a system which they installed as permanent station in Grange- 
mouth in 1901, which has proyed-a perfect success, The complete 
success of this light enabled them strongly to recommend acetylene, 
and now they have had erected under their advice four lights in 
Scotland, one of them a first order light, erected at Cloch Light- 
house on the Clyde, with the same type of carbide and water plant 
as they use at Grangemouth, and this establishment must for many 
years to come rank as one of the standard installations of the world. 
The chief difficulty they had to deal with was the burning of acety- 
lene, and the procuring of safe and good generating plant to give 
a pure gas, and it was due to these difficulties that the development 
of acetylene was retarded for coast purposes for some years. 
Messrs, Stevenson were the first to recognise the superior value of 
the Lauder burner, as giving a higher candle-power and being more 
trustworthy than any other burner. They had it tested at 
Grangemouth, giving 50 candle-power perfect, which high effi- 
ciency is due to the principle of low temperature at the point of 
ignition preventing the gas being broken up into benzine vapours, 
which takes place with burners constructed of steatite or other 
clays. The cylindrical burner, which was a development of their 
test, has overcome the difficulty of burning acetylene in this form, 
and is applicable to any candle-power, and can claim for itself 
many advantages beyond the possibilities of the mantle burner, 
one of which is that the chemical rays that make acetylene so 
valuable are not lost, as in the mantle burner. 


} 





The patentees are at present constructing a 1000 candle-power 
burner for the Canadian lighthouse officials, similar in design to 
that of 250 candle-power first made for Messrs. D, and C. Stevenson 
for their experiments at the Cloch Lighthouse. 

Those gentlemen may claim to have made the introduction of 
acetylene for lighthouse purposes an ascertained success, 

Gat, LAUDER, 

15, Gordon-street, Glasgow, March 15th. 3 





STEAM LOCOMOTIVE TRIALS IN GERMANY. 


Sir,—It must be highly appreciated that your readers had the 
opportunity of hearing some details’ about the trials that have 
recently been arranged by the Prussian State Rai!way authoritics 
with regard to the development of high-spéed locomotives. At the 
same time it must be regretted that the published figures about 
the speed of the Prussian railways do not at all cofrespond 
with the actual facts, and are liable to spread incorrect impressions 
ih this country about German railway practice. To make this 
clétr I give you a comparative schedule of the figures of the 
article and of those which are correct :— 

Average Speed in Miles per Hour Recorded for the Journeys between 
Figure in the 


Figure in the official 


Line. article. ‘esid Shilo 

ime-table. 
Berlin—Hamburg.. .. .. .. .. 42 .. 52 
Hamburg—Bremen .. .: .. .. 38 .. .. .. 48 
Bremen—Hanover Re ee, Ser ae 
Hanover—Berlin .. .. .. .. he Oe a eee 
eS ce oe eee Boss eo |e 
ee eee ere eae 49 
Berlin—Dreaden ..-.. .. .. «-« B i... . 
Berlin—Breslau .. .. 44 47 


I should esteem it a great favour if you would lay these corrected 
figures before your readers. Dr. R. HERZFELD. 
The Electrical Company, Limited, 121 to 125, 
Charing Cross-road, W.C., March 16th. 





AUSTRALIAN PATENTS. 

Sir,—Your readers will probably be interested in hearing that 
the Governor-General in Council of Australia has decreed,: in 
accordance with the new Federal law, that patent applications for 
Australia can now be formally made at the Custom House of the 
capital city of each State. Applications so filed will be marked 
with the date, hour, and minute of receipt, and the applications 
will be subsequently recorded at the Patent-office as having been 
filed at that date. Applications thus filed will not be merely 
taken in order of their dates, but they will be held to be dated as 
far as regards novelty from the date of actually filing. at the 
Custom House, unless dated under the Convention. Under the 
Convention nearly all the principal countries and colonies have 
agreed to grant the right to a patentee who has filed an applica- 
tion for a patent in one of the countries or colonies to date any or 
all the other applications he may make for the same invention in 
other realms during the year, as of the date of his original first 
application. The application in Australia can either be provisional 
or complete. The fees and stamp duties are just double those of 
an application for Great’ Britain and Ireland. 

Wm. P. THOMPSON AND Co, 

Liverpool, March 22nd. 





FEED-WATER FROM SEPTIC TANKS. 

Sir,—Would you or any of your readers kindly let me know if 
there is anything harmful in the effluent from the filters of a septic 
tank installation to the plates or fittings of boilers or engines if the 
above effluent be used as feed-water? It has been proposed in our 
district that this effluent be used as boiler-feed. Our boilers ar: 
of the ordinary Lancashire type, and work at 1601b. per syua-e 
inch. SEPTIC. 

March 21st. 





THE . MoToRING ANNUAL AND Motorists’ YEAR-bOOK, pub- 
lished for the second year by Motoring Illustrated, contains the 
features which formed a prominent part in the first. production, 
the most notable of which is the ‘‘ Who’s Who in the motor car 
world.” This iscopiously illustrated with portraits of persons who have 
become noted for their association either with the motor car industry 
or with motoring asa recreation. Thereare also chapters containing 
information of interest to many. on various subjects, such as long 
distance records, speeds, and lists of members of the prominent 
motoring clubs. Some of the better-known motor cars are also 
briefly described, while information is also supplied on the different 
patterns of pneumatic.tires. ‘Not the least useful section of the 
book is the French-English and the English-French vocabulary of 
terms used by motor-car drivers. Altogether the book is one 
which will be weleomed annually by those for whom it is 
intended. 

NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the ‘Admiralty.—Engineer commanders: 
W. J. Black, to the Glory ; J. H. Dalrymple, to the Fire Queen for 
the St. George ; C. McK. Norris, to the Vivid for the Rupert ; 
B. J. Barnes, to the Hercules; R. Collingwood, to the Pembroke 
for the Warspite. Engineer lieutenants: A. W. Bolton, to the 
Vivid for the Minerva; F. B. O’Dogherty, to the Vivid for the 
Fairy ; J. B. Hewitt, to the Warrior for the Violet ; H. W. Heyes, 
to the Warrior for the Peterel ; D. P. Green, to the Forte; W. R. 
Parnall, to the St. George; J. M. Simpson, to the Vivid for.the 
Howe; P. L. Edmonds, W. H. Michell, H. L. Parry, all to the 
President for service at Admiralty ; H. L. Parry’s appointment to 
the Fire Queen for the Brazen cancelled; A J. Mackean, to the 
Fire Queen for the Brazen ; D. E. Duke, to the Vivid for the Topaze : 
J. B. Butcher, to the Pembroke for the Cossack ; R. Main, to the 
Harrier, on recommissioning ; J. Hird, to the Leander additional 
for the Tyne, and for torpedo boat destroyers ; L. L. Sager, to the 
Leander additional for the Albatross; F. D. Goodwin, to the 
Leander additional for the Griffin; J. T. Butland, to the Hibernia 
additional forthe Foam. Engineer sub-lieutenants : S. T. Stidston, 
to the St. George ; B. Hocken, to the Dido. Chief artificer engi- 
neers: L. Self, to the Fire Queen forthe Porcupine ; T. A. Moore, 
to the Fire Queen for the Nymph; J. H. D. Nicholls, to the Fire 
Queen for the Enchantress. Artificer engineer: G. H. Ross, to the 
Fire Queen for the Zebra. Acting artificer engineers: J. H. E. 
Baines, to the. St. George ; J. F. Killock, to the Scylla, and to the 
Terpsichore on recommissioning. 


RoyaAL CoMMISSION ON CoAL Suppiizs.—The Commissioners 
appointed to inquire into and report upon the extent and probable 
duration of the coal supplies of the United Kingdom have pre- 
sented.a short interim report, of which the following is the text : 
The witnesses examined during that period dealt principally with 
possible economies and improvements in connection with the work - 
ing, preparation, transport, and use of coal, and with the- jios- 
sibility of substituting other kinds of fuel and of adopting powér 
derived from other sources. Weare not yet in a position'to make 
recommendations upon the information received, but the great 
possibilities of economy indicated by the witnesses, affecting as 
they do every class and every trade, make it of the utmost impert- 
ance tht the evidence should be carefully studied, not only in the 
interests of individuals butin the interests of the nation as a whole. 
The investigations into the available resources of the known cval- 
tields which are being made lvucally by the District Commissioher 
are now rapidly approaching completion, and it is expected that 
most of their reports will have been received by the end of March, 
and the latest of them by the end of June next. Progress has also 
been made with our investigations into the available resources of 
the concealed coalfields, a subject which, involving as it does, the 
consideration of geological problems of supreme importance, must 
necessarily occupy a considerable amount of time; every possible 
care, however. is being taken to avoid undue delay, 
















































































































































PUMPING 


WATERWORKS EXTENSIONS AT 
GAINSBOROUGH. 

On Wedenesday last the final stage was reached in an 
undertaking which, in one way and another, has occupied the 
attention of the Gainsborough Urban District Council for more 
than ten years. We refer to the new waterworks extensions, 
by which an additional supply has been obtained by means 
of an exceedingly deep bore hole, and a new set of pumping 
engines. Even outside Gainsborough the controversy between 
the advocates of an above-ground water supply and those 
agitating for the adoption of deep well borings attracted con- 
siderable attention at the time it was taking place. Gains- 
borough is situated upon the river Trent; which would 
naturally appear at first sight to be the most proper and 
fitting source from which it should obtain its water. The 
late Mr. Thomas Hawksley was of this opinion. However, 
there was a very strong feeling against the use of the Trent, 
because the water is not of unquestionable purity. Mr. 
Hawksley, himself, in his proposed scheme, suggested an in- 
take some five or six miles above the town, and extensive 
filtering beds. A gravity supply was impossible, so that a 
pumping station would also have to be provided. The 
opponents of this scheme pointed out that, not only would the 
original outlay be heavy, but that there would be, in addition, 
heavy yearly charges for maintenance. 

It is no part of our business to go more deeply into the 
details of this discussion, which, asa fact, became exceedingly 
acrimonious. Suffice it to say that, acting on expert geo- 
logical and engineering advice, the Board finally determined 
to test the supply of underground water by means of a trial 
bering driven through the marl beds into the Keuper Sand- 
stone toa depth of about 1100ft. from the surface. The test 
pumpings showed that a valuable and permanent supply of 
water of good quality had been tapped. At this point the 
late Mr. Jabez Church was called in by the Board. 
gentleman first of all suggested the sinking of a well near the 
trial boring, with a heading connecting the two. Plans and 
specifications were prepared, and the scheme obtained the 
sanction of the Local Government Board. It was, however, 
eventually decided not to sink a well, but to rely upon a 
boring, and it was the work on this scheme which was brought 
to an issue by last Wednesday's opening ceremony. 

The boring is the largest which has been sunk for waterworks 
purposes in this country. It is 1515ft. deep, and it was not 
carried out without delays. One of these was of a serious 
kind. When a depth of 725ft. had been reached, the rope 
carrying the boring tool broke, and buried the tool. This 


accident caused a delay of no less than twenty-two months, | 


but eventually the tool was recovered, and the boring com- 
pleted to its full depth in 1900. Meanwhile, owing to the 
death of Mr. Jabez Church in 1896, his partner, Mr. Percy 
Griffith, had been appointed engineer to the scheme, and on 
him fell the duty of designing the machinery. This 
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machincry we propose to deal with at length in a future issue, 
and will therefore only at the moment draw attention to the 
accompanying engraving, which shows the pumping engine 
over the borehole. This engine, which was designed to deal with 
a maximum supply of 60,000 gallons per hour, was constructed 
by Messrs. Combe Barbour, Limited, of Belfast. We may 
mention that the contractors for the borehole were Messrs. 
E. Tummins and Sons, Limited, of Runcorn. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Automatic gear cutting machine.—A machine for cutting 
spur gears up toa pitch diameter of 12ft., with 12in. width 
of face, has been built by the Gould and Eberhart Company, 
U.S.A., which is entirely automatic in its operation. When 
once set and started, it requires no further attention until 
the gear wheel is completely finished and ready to be 
removed. A rotary cutter is used, and can cut to circular 
pitches of 44in., or even larger. The total weight of the 
machine is about 20 tons. Having been designed for cutting 
large heavy gears of coarse pitch, the machine is arranged to 
receive the gear blank in a horizontal position, which gives it 
a very rigid support. All parts are designed to carry the 
weight readily, take the cutting stresses, and absorb vibration. 
The cutter slide has a broad bearing surface against the 
upright, and is counterbalanced by a 14 ton weight sus- 
pended by two wire cables which pass over pulleys and down 
to the slide. 


shafting and gears. 


The 
dividing wheel worm is of large diameter, and divisions for 
the different number of teeth are made automatically 
through combinations of change gearing. It has been found 
that with this automatic system the greatest error between 
any two successive teeth was 0°0015in. The mechanism is 
so arranged that unless the division by the worm wheel is 
complete the cutter carriage cannot feed downwards against 
the work. 


The Hennepin Canal.—Inland navigation by small canals | 


is almost obsolete in the United States, although several 
attempts have been made to resuscitate it by means of 
mechanical traction, but with little commercial success. An 
old canal, 96 miles long, extends from Chicago to the Illinois 
River, and can accommodate barges 97ft. by 174ft., with a 
draught of 5ft. This has for years been for the most part an 
unused and dilapidated ditch, but the Government was 
induced some years ago to begin another canal from the 
Illinois River to the Mississippi, 75 miles, making a total of 


194 miles from Chicago to the Mississippi River. Work was | 


Belt pulleys or an electric motor drive a main | 
shaft, from which all movements are actuated by splined | 
g Each movement of the machine is | 
complete in itself, and cannot take place unless all previous | 
| movements have been fully and correctly completed. 
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begun in 1802, but will not be finished for some vears yet, 
and the total cost will be nearly £2,000,000. This new canal 
—the Hennepin Canal—is 80ft. wide at the water line and 
Tit. deep. It has lock chambers 170ft. by 35ft., and can pass 
coal barges of 600 tons burden. Part of the completed canal 
at the western end is used by such barges. From the Illinois 
River to the summit level is 184 miles, with a difference in 
elevation of 197ft., which is overcome by twenty-one locks. 
From the summit level down to the Mississippi is 454 miles, 
with a fall of 100ft., overcome by eleven locks. At Sterling 
is a dam—with lock—which not only serves the canal feeder, 
but creates slack-water navigation on Rock River for several 
miles. The feeder is 30 miles long, and the same size as the 
main canal. All the locks, arch culverts, aqueducts, bridge 
piers and abutments are of concrete, which is superior to 
stone masonry in stability, in economy, and facility of con- 
struction, and in rapidity of execution. When this canal is 
completed, the old canal to Chicago must be entirely rebuilt 
to make it capable of taking such barges as are intended to 
be run on the Hennepin Canal. 


Safety explosives.—In countries where low temperatures 
prevail for any length of time, the execution of engincering 
construction work is frequently marked by accidents, due to 
the freezing and subsequent thawing of dynamite, or to some 
defect in the methods fer preventing the freezing. The 
serious loss of life and property due to these explosions in the 
United States has led to the invention of several high-power 
safety explosives which do not freeze, and are as effective as 
dynamite, for an equal expenditure of money. An important 
application of these safety explosives is for work in large 
cities, where a premature explosion of dynamite may have 
most disastrous results, and experience has shown that the 
most careful precautions do not ensure security from accident. 
These'safety explosives are at the present time being used for the 
underground railway in Philadelphia, and for the widening of 
the New York Central Railway in New York, and they are 
extensively used on railway, quarry, and general excavation 
work. The widening work of the New York Central Railway, 
in New York city, requires the excavation of a tough mica 
schist, in which lift-shots are fired to open upa face. Charges 
placed in the drill holes frequently lie for some time before 
being fired, and the holes also fill with snow water, making 
altogether very severe conditions for the use of any explosive. 
Here ‘‘ Joveite’’ is used, and an examination of the work shows 
| that the effect is superior to that of dynamite. The rock was 
| thoroughly shattered, but not scattered, and no misfire 

occurred, in spite of the severe conditions. This disproves the 
statement sometimes made that safety explosives of the 
picric acid type cannot be used under water. It also shows 
the special advantages of such explosives in city work. They 
are little more expensive than common dynamite, if the 
| greater power is considered, and a slight addition in first cost 
would be but a small premium towards ensuring public safety. 
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: ; | (5ft. 10gin. to 6ft. 6%in.) to obtain a greater stability ; the length Tasix II. Principal Dimensions of ‘ Atlantic” Locomotives of the 
COMPOUND LOCOMOTIVES IN FRANCE.* | of tubes, which was 4-200 m. (13ft. 9fin.) between plates, is 4 Paris-Orléans Railway. 
naa ; , ae 4-300 m. (14ft. 1j;in.) in. the new engines. ‘The fittings of the —_Boiler- : aes . 
By M, EvovarD Savuvacg, Member, Chief Consulting Engineer, | ¢4b have been altered, the driver being transferred to the left side. sonnet ppongesd Bed ages, $0) eek setae — - . ie 
: Western Railway of France. | It being desirable to preserve the same distance between the Walle puauee Re kg. por em.2 (228 i or sq. in.) 
Tue interest of French locomotive practice exists in the develop- | extreme wheels of the locomotive with its tender, to allow of the Tubes— ; 
® tof the four-cylinder compound, -which permitted a marked | use of the existing 17 m. (55ft. 9in.) turning tables, the old plan Length between plates 4-400 m. (14ft. 5,;in.) 
ease in the weight and speed of the trains. The main Fretich of supporting the tender on three axles instead .of two bogies has External diameter . ee Pas 70 mm. (2fin.) 
a a continue to build or to order locomotives of this class, || been reverted to; at the same time this plan gave more room for a Papen om tubes) a mi? (83#-sq- ft.) 
b : 3 i Heating surface . oe «- 289-4m.2 (2577 sq. ft.) 
5 ; y s 5.0 Cylinders— 
Profile of the Paris = Granvillz Railway. (Diagrammatic) High-pressure diameter . . >: 360m 
8 ’ . eee MT et ene ; 40 mom. 
9 vi Gradient per 4009 7 Low-pressuré diaineter :. 600 mm. 
lp tthe ae 795 8 ww S-TYN? 5 e conn ee es & .. .. 640 mm. (25Jin.) 
- y” 88069 oe tir Driving wheels, diameter -. .. 2-040 m 8, in.) 
"9 ne Weight— 


















a 
hs 
a rf P| | ‘. Total in working order .._ . .. 72,900 kg. (71-75 tons) 
a p : . ae var 
Pk i! | i The adhesive weight is 36 ¢.18 ¢. per axle-and it is expected 
ie | } | | | | a | AES EE ee) Se that this weight will be increased to 40/. Such a change is easy in 
att re, oS . aE it ’ si a 3 locomotives of this type. 
no 222 2-9 3 zp ° Eka: Froete: Femee sss ‘The ‘ Atlantic ” locomotives bave been found far superior to the 
> aps > hed are : “4 ~ older express compounds. -On the Northern Railway, during the 
37 883 ty - se 2 5 5° Exhibition of 1900, the ‘‘ Nord Express” trains were worked either 
fo Ese gO HN AN ry 5g by the old compounds— Nos, 2158-2180 — or by the new ‘‘ Atlantic 
8 tec. & >. we a 5. = 2641, between Paris and Jeumont. The distances and schedule of 
By 3 5 , the trains are as follows on Table ILI.* :-— 
Craatens- 
: ‘f pied, > TABLE IIL1.—-Srhedule of ** Nord Ecpiess” Traru. 
a T\3 4 ning istatice orage spe 
BaD: tee IN a 
: | | 1 4 elites fous sae Tou Kilometres.. Kilometres per hour. 
Pr ot pees || p jn. Miles. Miles per hour. 
| Pat Paris io. ~ oe - pl — 68 . 
ee Pee ee | 
} | bly | | | Creil ; pass, 2.24 50-3 83-7 
Pa | | J _| 31-26 52-00 
| ee + SER cana Sins a ae a ja _ os Compiezm pass 2.44 33-3 153-1 100-0 90-0 
= = re a & s s = 2 Miles from Paris $32 20-69 | 95-14 62-13.) 55-92 
3 a z Ps = © $ * & “ Tergnier . pass| 3.15 | 47-3 ¢ 1-5 | 
e ' _ s a hs ~ 29-39 56-85 
: = > oF Pee He ee en a | aap (2 18:8 
> = 2 ® & 2 8 3 “ = oS St. Quentin arr.| 3.33.1 a2-2 : 
2 = = 3 eh &e $ : oe £ 5" Da : 2 : dep. _3.36 | 13-79 48-77 
2 = >, ans) a & a - oe % : 
> 3 * a& rs 3 2 < mi Jeumont .. .. arr., 4.34 $4.8 87-0 
= . ~8 ‘ % 52-69 54-05 
g ! 
. The regular composition of the trains was seven bogie carriages 
vel = cst R + ra “ 25 ye 7: 
Profile of the Lavel fr ailuony 15 10 and two vans, weighing altogether-270 ¢.—.265-73-tons..-With the 






(Diagrammatic / locomotives Nos. 2158 to 2180, that weight was never exceeded, and, 
if necessary, a second train wasrun. ' On the contrary, there was no 
limit with the “‘ Atlantic ” locomotive 2641; and the ruti was always 
made in less than the booked time. : 

The _Northern Railway officers are of opinion that a train 
weighing 300 ¢. (295-2 tons) may be taken from Paris to St. 
Quentin in 1 hour 32 minutes, at an average speed of 100 kiloms. 
an hour (62-1 miles an hour). 

With a train weighing 200 ¢. (196-8 tons), an average’ speed of 
105 kiloms. an hour (65-2 miles an hour) has been maintained 
between Paris and Amiens, namely; 100 kiloms. (62-1 miles) from 
Paris to Creil,and 109-5-kiloms.(68 miles) from- Creil- to- Amiens. 
It -is worthy of- remark that the speed on the rising-gradients 
(1 in 200) was equal to the average. - 

With trains of 300 /. to 350 #. (295-6 to 344-4 tons), the coal 
consumed was 12-5 kilos. per kilometre (44-36 Ib. per mile), of 
which 300 kilos. (661-1 1b., or 6 cwt.) was on the grate before 
starting. The service of the new ‘‘ Atlantics” and of the sister engine 
No. 2642 is equally good. 

For instance, from Calais to Paris the trains wait for the arrival 
of the Dover boat. -In case of delay of the boat the time lost bas 
been frequently made up by the train. As much as 21 minutes 
s have been saved. 

3 A special train-—tru‘n de luxe—is run on Tuesdays, Wednesdays, 
Pa Fridays, and Sundays as follows, with a booked average speed of 
8 93-3 kiloms, an hour (57-9 miles per hour.) In some cases, where 
that train de luxe has to wait for some other trains, this average 
speed is increased to 96-1 kiloms. an hour (59-7 miles an hour.) 
On the Paris-Lille line, train No. 317, which used to leave 
Paris at 8 p.m. and arrived at Lille at 11-7, 251 kiloms. 
(155-9 miles) in 3 hours and 7 minutes, including two stops at 
Tue ENGINEER Swain Sc.D Arras and Douai, has been accelerated. The journey is made in 
2 hours 45 minutes, or with a saving of 22 minutes, of which 
18 minutes is on the running time; the weight of the train 
remained the same, 215 ¢t. to 235 ¢. (211-6 to 231 tons). Average 
running speed, 94-7 kiloms. an hour (58-8 miles an hour). 
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‘There were 803 such locomotives in use or on order on January Ist, water scoop. ‘lhe Southern Railway has recently ordered ten—Nos. - 3 5 
1900, for ordinary gauge railways alone; this number had been 1901-1910—and the Eastern Railway two—Nos. 2601-2602— “‘ At- Two special trains were run from Paris to Arras and from Arras 
increased to 1577 by October Ist, 1903—narrow-gauge locomotives antic” locomotives, similar to those on the Northern Railway.* to Paris on May 15th and 16th, 1902. The average running speed 
excluded. To these must be added—always considering exclusively The new ‘Atlantic "—Nos, 3001-3008—recently built for the Was 103 kiloms, an hour (64 miles an hour); one point worthy of 
the stock for ordinary gauge—a few two-cylinder and three-cylinder 
compounds, a ; 

The majority of these engines belong to two classes, which may Profile cf the Paris - Le Havre Railway. 
be considered as standards in France, the express locomotive, with (Diagrammatic ) 
four large coupled wheels of 2 m. (6ft. 6fin.) diameter, or a little 
more, and the six-coupled locomotive, with diameters of 1-600 m. 
to 1-750 m. (5ft. 243in. to 5ft. 8gin.), both being fitted with a 
bogie in front. The six-coupled locomotives are equally fit for 
goods and for ordinary passenger trains, A tendency must be 
noticed to increase the diameter of the six-coupled wheels of 
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TABLE I, —Four-cylinder Compound Locomotives tn Use oi g > y 
on Order on October 1st, 1903. , 
Two driving Three driving Four driving ; 
axles, axles, axles. = 
Nord =e 105 , 20 1,000 
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MR ee. i DES eg 30 ae ont e. 4 : : a 
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Mallet locomotives for metre gauge not included. 
these engines to about 2 m. (6ft. 6jin.) for enabling them to ~ 
work express trains ; for instance, this has recently been done on S 
the Eastern, Paris-Orléans, and Western Railways. On the other 
hand, the ‘‘ Atlantic” type is resorted to for increasing the power Profile of the St. Cyr — Le Mans Railway. ( Diagrammatic 
of express locomotives, the boiler, and particularly the fire-box, teing 0 
enlarged. Gradtent 
In some cases, specially for working goods trains on heavy 4343543 , $55 245 
grades, eight-coupled locomotives are used, with no other wheels 2352665 3439 S228I Tim ins ile iH 
on the P.L.M, system, and with a pony truck in front on the new Pe 
engines of the Southern, Eastern, and Paris-Orléans Railways, In 
addition to these four-cylinder locomotives, the Southern Railway has 
rebuilt some engines as two-cylinder compounds, with six-coupled 
wheels and a pony truck in front. The same company is now 
rebuilding old express locomotives as two-cylinder compounds. 
Mention must be made also of a four-cylinder tandem. compound 
tank engine—described below— built by the Northern Railway for 
working trains on the Ceinture line of Paris. The principal dimen- 
sions of many of the four-cylinder compounds have been given 
already in Table II.—‘‘ Proceedings,” 1900, pages 400-407. The 
dimensions of new types and of older types when alterations took "THe Encineer” 
place witl be found in the following descriptions. 
att —Hour-cylinder compound locomotives with two coupled axles.— | 
bi ne Railway has added to its stock thirty-three | 
Bsc ccomotives— Nos. 2643-2675—similar to the two | paris-Orléans Railway by the Société Alsacienne de Constructions ; remark is that the speed was higher on rising gradients of } in 250 
pote in 1898—2641-2642—of which one was illustrated in 1900 ; | Mécaniques is of potas: fe Lissa asbeleg the'most powerful express | than on falling gradients of 1 in 250. 
of Geen le have been made tothe previous type ; the distance | jo¢omotive as yet made for the French lines, The principal sa aos Ean cect wan te SiGe Ok Sa Sai 
e i . 2. * . a 2wW SC ule has been made with a saving oF ‘aree cn 
Fe bogie wheels has been increased from 1-800 m. to 2 ~" ™m- | dimensions are as follows on Table II. ‘abun Wedron St. Quentin, and one minute between St. Quentin ard 
* The Institution of Mechanical Enginecrs, Abstracted. | * The diagram illustrating this engine will appear in a future issue, Jeumont 
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How the older four-cylinder compounds compare with ordinary 
express locomotives may be deduced from the results of a pro- 
longed service on the Western lines given on Table V. 

The principal dimensions of the locomotives used—series 500, 
four-cylinder compounds ; series 900, ordinary locomotives—are 
given on Table IV, 


TABLE IV.—Principal Dimensions of Express Locomotives, Series 
500 ard 900 of the Western Railway. 
Series 900. 
(Non-compound.) 


Series 500. 
(Compound.) 





Boiler— } 
Internal diameter ..| 
Height of axis above} 
. Aer 
Pressure 


1-380 m. (4ft. 6gin.) 1-287 m. (4ft. 2} hin.) 
2-255 m. (7ft. 4jin.) 
12 kilos. per cm.? 
(170-6 Ib, per sq. in.) 


2-485 m. (Sft. 1} fin.) 
14 kilos. per cm.” 
(199-1 Ib. per sq. in.) 
Tubes | 

Length 
plates : - 
External diameter .. 
Number a 
Grate area 


between 
3-800 mn. (12ft. dyin.) 
45 or 70 mm. (1} or 2fin.) 
197 or 88 
2-00 m.? (214 sq. ft.) 
116-60m.2(12554 sq.ft.) 
100-3m.2(1079} | sq.ft.) 


3-800 uw. (Lzft. 5,%:in.) 
70 mm. (2j}in.) 
96 


2-40 m.2 (254% sq. ft.) 


Heating surface - 133-70 m.? (1439,%, sq. ft.) 


Cylinders 
H.P. diameter .. 
Stroke... .. .. 
L.P. diameter .. 
one, cen a OT CRO 
Driving wheels, dia- 
MI 0:4, sans 5 ot 
Weight in working 
order .. .. .. ../49-500 kilos. (48-72 tons) 46-800 kilos. (46 tons) 
Adhesive weight... - 31-000 kilos. (20-51 tons) 29-500 kilos. (29 tons) 


460 mm. (18}in.) 
660 mm. (26in.) 


340 mum. (13gin.) 
640 mm. (25in.) 
530mm. (20din.) 
640 mm. (25}in.) 


2-010 m. (6ft. 74in.) 2-010 m. (6ft. Thin.) 





The 70 mm. (2}in.) are Serve ribbed tubes. 

TABLE V.—Comparative Working of Compound Locomotives (Series 
500) and Ordinary Locomotives (Series 900) on Passenger Trains 
hetween Paris and Granville and between Laval and Brest. 


| Coal consumed. 


Oil. 
Lb. per mile. 


Average 


weight of train. 


| 





Compound locomotives 
(Series 500), total and aver- 
WUE oe! sr. es “Ss on) on 


Ordinary locomotives (Series 
900), total and averages 77,369 

Compound locomotives 
(Series 500), total and aver- 
OEE cc su. ne on tee cay SOS 192-9 | 34-8 0-129 

Ordinary locomotives (Series 
900), total and averages 





81,121 156-7 | 84-0 21-7 | 0-122 
Above is given the profile of the Paris-Granville line, and also the 
profile of the Laval-Brest line. 


The two series of locomotives were not as identical as possi- 
ble, and that would be necessary for a quite fair comparison. 
Still it is interesting to note that in the long run the compounds 
with the same or with a smaller coal consumption have hauled 
greater weights, to the extent of from one-fourth to one-sixth. The 
oil consumption was the same in one case, and even smaller in 
the other. 

{1,—Four-cylinder compound locomotives with three-coupled axles.— 
Large numbers of compound locomotives with three-coupled axles 
have recently been ordered in France, the total stock in use or on 
order being 817 on October Ist, 1903. 

The 55 locomotives of this class ordered by the Northern Rail- 
way are quite similar to the previous 50, with wheels of 1-750 m. 
(5ft. 83in.); the dimensions will be found in Table II. of former 
paper—‘‘ Proceedings,” June, 1900, page 404. 

The Western Railway ordered 15 locomotives similar to the 
previous lot, the diameter of wheels being 1-720 m. (5ft. 7#in.). 
Working fast goods traffic in comparison with the old ordinary 
three-coupled engines Nos. 1541—1575, the compounds have been 
found very economical in prolonged use, as they could haul much 
heavier trains with ease. The consumption of coal for 1001. 
(98-42 tons) carried 1 kilom. (0-621 mile) has been reduced from 
5-70 kilos, (12-56 Ib.) to 3-69 kilos. (8 1b.) or from 1 to 0-65 

100 tons carried 1 mile with a coal consumption from 20} Ib. to 
13 1b. The oil consumption has been increased, but the cost of 
lubrication is altogether very small. The following table gives the 
result of this comparative working for one year. 

The principal dimensions of the locomotives used (ordinary 
locomotives 1541—1575, and compounds 2501—2525) are :— 





Compounds 2501—2525.| Ordinary 1541—1575. 





Boiler— 
Internal diameter .. 
Height of axis above 
rail vie 


1-300 m. (4ft. 3,%;in. 


2-055 m. (6ft. 8}4in.) 
9 kilos. per cm2. 
(128 Ib. per sq. in. 


2-410 m. (7ft. 10fin.) 
14 kilos. per cm2. 


Working pressure .. (199-1 Ib. per sq. In.) 


| 

| 

1-446 m. (4ft. 8} in.) | 

Tubes 
Length 


between 
plates oi 


4-300 m. (14ft. 1f;in.) 
49 mm. (1{fin, 


4-300 m. (14ft. 1/,in.) 
70 mm. and 45 mm. 
(2jin. and 1fin.) | 
117 ) 

4 of 45 mm. (1fin.) } 
u3Serve —f 

.., 2-38 m2, (253 sq. ft.) 
.. 187-97 m2. (20238 sq. ft.) 


External diameter 


Number 198 


1-42 m2 (15} sq. ft.) 
189-50 m2 (15014 sq. ft.) 


Grate area ; 
Heating surface 
Cylinders, H.P.— 
Diameter ,. 
Stroke —— 
Cylinders, L.P.— 
Diameter .. 
Stroke artes 
Driving wheels— 
diameter .. .. .. 
Weight in working 
order— 
a 
Adhesive .. 


460 mm. (18jin.) 


350 mm. (13}in.) 
640 mm. (25}in.) 


640 mm. (25}in.) | 
5650 mm. (21%in.) -- 
640 mm. (25hin.) | 


1-720 min. (5ft. 7}}in.) | 1-510 m. (4ft. 11 ysin.) 


58-4 t, (67-48 tons) oid oe oe 
aba tab eetees } 36-45 ¢. (35-87 tons, 





Comparative Working of Compounds 2501-2525 and Ordinary Lovo- 
motives 1641-1575 on Fast Goods Trains between Le Havre and 


Argenteu door Batiguolles. 





; | Coal consumed. | 


Lb. per 
mile per 100 
Number of 
minutes saved. 


tons. 





1541-1575, totals and | 
averages’... .. ..| 293,733 | 2784 20-5 | 0-007 | 57,935 


| 
| 
| 
| 


Compound locomo- | 
tives 2501-2525, totals 
and averages --| 293,808 | 424 


We give a profile of the Pariss:Le Havre line on this page. 
In addition, the Western Railway ordered twenty sia-coupled 








| 13-3 | 0-179 | 75,408 


53-7 





.| dimensions of the four engines are given on Table VII :— 


compound locomotives with diameter of wheels enlarged to 1-910 m. 
(6ft. 3,',in.), Nos. 2701-2720, this enlargement being the only 
important difference with the preceding lot. The principal 
dimensions are given on Table VI :— 
TABLE VI.—-Princtpal Dimensions of Western Railway Com- 
pounds, Nos, 2701-2720. 
Boiler— 
Internal diameter .. .. 
Height of axis above rail 
Working pressure : 
Tubes— 
Length between plates 4-500 m. (14ft. 9;,in.) 
Externaldiameter .. .. .. .. .. 7Qand 45 mm. (3} and 1}in.) 
Number, 4 of 45 mm. (l}in.), 113 Serve | 
Monies So oS secs es ey | 
Grate area 2-45 m.? (26§ sq. ft.) 
202 m.2 (21747 sq. ft.) 


Heating surface .. .. .. 
Cylinders, high-pressure— 
ae Pe einai 350 mm. (13}in.) 
640 mm. rs ra 


1-480 m. (4ft. 10}in.) 
.. .. 2-505 nm. (8ft. 2gin.) 
15 kilos. per cm.? (213-31b. per sq. in.) 





Diameter 

eS 
Cylinders, low-pressure — 

Diameter a a 

Stroke .. ..... eee 
Driving wheels, diameter .. 
Weight in working order— 

SE Wek an ee he: a 63-5 #. (62-5 toms) 

Adhesive piled oate 45 ¢. (44-28 tons) 

Interesting tests have been made between Paris and Le Mans of 
one of these new locomotives, No. 2701; one six-coupled compound 
with smaller wheels, 1-720 m. (5ft. 7#in.), No. 2516; one four- 
coupled express compound, No. 521, and an Italian six-coupled 
compound locomotive, No. 3701, with an inverted boiler, the fire- 
box being in front, which was exhibited at Paris in 1900. These 
four engines hauled successively the same express trains from Paris 
to Le Mans, the distance being 217-5 kiloms. (135-15 miles) and 
back. The profile of the line is givenon page325, The principal 


550 mm. (21 gin.) 
640 mm. (25}in.) 
1-910 m, (6ft. 3yyin.) 


TABLE 


es 


or a total increase of 412,835 tons. The total number of persons 
employed in the coal mining industry in 1903 was 14,117, as against 
13,114 in 1902, The output of shale for 1903 was 34,776 tons as 
against 62,880 tons in 1902, : 

A new type of tank engine, class 8, has recently been added to 
the New South Wales railway stock, and is intended for heavy 
suburban passenger work. The following are the principal 
details :— 

Cylinders, diameter .. 
oe eee 
Coupled wheels, diameter 
Bogie ” ” 
Bogie wheel base, front .. 
i hind . 


Length over buffers .. 
Boiler barrel, diameter 
length 


” ” 
a eee 
Heating surface, fire-box 
», tubes 
” ” total 
Gratearea .. .. .. 
Tank capacity, water 
” ” coal .. 
Tractive power ., 
Valve travel Wear we 
Weight on wheels— 


118-5 square f 

xi 1334 . : = 

1452-5 

24 

1580 gallons 
eee: 
- 150 Ib, per Ib. of pressure 

--din., lead gin., lap Jin, 


In steain 
Tons ewt. 
Te | ame y 
ll mites 7 
12 
10 
10 


Empty. 
Tons cwt. qr. qr. 
3 
0 
16 3 
” ”» 


Front bogie .. 
Leading coupled 
Driving 
Trailing 
Hind bogie 


Total weight 


” oe 
” 


19 1 


57 


Vil. 





2701 


2016 621 8701 (Ltalian) 





Number of locomotive. . 


| 
| 
_aiaeienaeeineenecnneeeniniaan = . ~ =a 
| 
| 


262 sq. ft. 


Grate area 
2174;' sq. ft 


Heating surface 

Working pressure... .. .. .. .. 

Diameter of cylinders, high-pressure 

low-pressure 218in. 
25hin. 

6ft. 3,,in. 

44-28 tons 


Stroke of pistons .. .. 
Diameter of driving wheels 
Adhesive weight es. 


| 
{ 
sa 
oat 


213-3 Tb. per sy. 
13jin. 


26§ sq. ft. 
2088} sq. ft. 
109 Ib. per sq. ft. 


82°, sq. ft. 
1776} sq. ft. 
213-3 Ib. per sy, ft. 
5in, 
22/;in. 
25/,in. 
6ft. 43in. 
42-81 tons 


2542 9q. ft. 
1439,', sq. ft. 
199 Tb. per sq. ft. 
13$in. 


ft. 


20}in. 

25hin. 
6ft. Thin. 
30-51 tons 











| 

It will be noticed that the production of steam per kilo. (Ib.) of 

coal is small with the No. 521 engine, owing to its rather insuffi- 

cient heating surface as compared to the grate area, this surface 

being equal to only fifty-six times the grate area. The proportion 
is better in the other engines, 


(To be continued.) 








AUSTRALIAN NOTES. 


For the purpose of finding work for the unemployed, on the 
representations of the Trades Council, the Government of New 
South Waies invited tenders for the supply of sixty locomotives, to 
be manufactured in the State. Tenders have now been submitted 
and are in course of consideration. Offers have been submitted 
from England, Germany, and South Australia, and local tenders 
from Hoskins, Sydney ; Clyde Engineering Company, Granville ; 
and the Fitzroy Dock, Sydney. Although the utmost reticence bas 
been observed with regard to the tenders, it has been elicited that 
the cost per engine works out as follows :—German tender, £4100 ; 


English tender, £4600 ; Clyde Engineering Company, Granville, | 


£6000 ; Fitzroy Dock, Sydney, £5200. The tenders from outside 
New South Wales were considered informal, as they did not pro- 
vide for the manufacture in the State. Of the tenders sent in, 


MEN AND MACHINES IN AMERICA. 


Tue House Committee on labour that has the American Hight 
Hours Bil under consideration has recently taken the evidence of 
Mr. I, W. Jenks, general manager of the American Steel Hoop 
Company’s mills, and nephew of Sir Isaac Jenks, of Wolverhamp- 
ton, e is very strongly opposed to the Bill. Amongst his 
evidence we find the following passages in the Jron Aye:—‘‘ The fact 
of the matter is in our industry we have to-day no young men 
coming up. They are kept at school so long that we cannot get 
them. ‘There are certain lines of work ina mill in which after a 
young fellow gets 17 or 18 years of age he can never become expert 
in. ‘fie must start in at 15 or 16 years, and I want to say to you, 
gentlemen, that I have places to-day in Youngstown for three 
lively young superintendents that have come up through the line 
and know what they are doing. I cannot get them. For (od’s 
sake, don’t legislate to stop a boy working. He is not going to 
| kill himself. 

‘*Mr, Jenks was asked for his opinion as to why the ‘general 
trend of civilisation’ was toward shorter hours of labour, while at 
the same time American manufacturers were becoming more 
efficient as producers, to which he replied that it was because of 
| the introduction of improved machinery and better methods, and 
was not because of shortening the hours of labour. When asked 
if the ‘superior intelligence and fitness of the employé’ had any- 
thing do with the matter, he replied :— 





that of the Fitzroy Dock is £48,000 below the next local tender. 
The Fitzroy Docks is a Government concern, and only quite 


Details of Locomotives on the 


‘**T have just told you that I am looking for three bright young 
superintendents and | cannot tind them, They have got to have 


New South Wales Railways. 





Cylinders. 


Diameter of wheels. 


| 
Dia. | Stroke. 
ae 
in. in. 
18 24 





ft. in. | ft. 
| 3 


0} 


Goods 26 3 


Passenger .. 3 
Suburban, tank 
Passenger .. 
Mineral, tank .. 
Passenger .. 

Saddle, tank 

\Goods, 131 class 
\Goods, 483 class 
\Goods 
|Passenger . . 
Suburban, tank 
Goods 

|Express 

|New suburban, tank 


|Hea vy goods 


~ ~— 


recently was the subject of an official inquiry on the maladministra- | } and t : i : 
| our mills is due to discoveries and inventions we have made. 


tion of the department, and what with political influence, want of | 
dicipline, and expensive working, came in forsome strong comments. 

It is admitted that a quantity of new machinery will be required 
for the work, but as this will be charged against loan votes, an | 
advantage over a private firm is apparent. — | 

It is reported that twenty tank engines built for the Queensland | 
railways at a cost of £3842 each are to be laid aside, as they cannot | 
take the stiff curves easily, and the question as to whether it would 
be better to expend £20,000 in reducing the curves or lay up the | 
engines is under consideration. 

The coal obtained from the Northern, Southern, and Western 
mining centres of New South Wales for the year ended December, 
1903, as compared with the previous year, was as under :— 

1902. 1903. 

Tons. Tons. 
3,900,297 4,410,565 
1,588,473 1,476,005 

453,241 468,276 


Northern district .. 
Southern district.. 
Western district .. 


| 
Coupled Bogie. |Tender. 


in. 
64 | 
6} 


64 


} | 1198. 
} | 1809- 


Total 
weight of 
engine 
| and tender 
jin working 

| | order. 

| gq. ft. sq. ft. Ib. Ib. | ft. in. 

0-38 | 17-9 150 6 1 
1192-0 7-0 | 


Tractive 
power 
per 1 Ib. 
effective 
pressure. 


Heating surface.| 
| Total 

wheel 
base. 


Boiler 
pres- 
sure, 


| 
} 
ea, 
| Tubes. |Fire box 


| 
| 





| sq. ft. 
1231-8 


140 
1027-0 | 94-0 | 140 
150 
140 
150 


1027- 
1027- 
1231-8 | 
| 1100. 
| 1245. 





| 
| 


| 1108-0 


1822-5 | 105-6 
1786-0 | 130-0 
1334-0 | 118-5 

0 


2032-0 | 166- 10} 
t 


The increased output of 
We 
know how to build a furnace so that it will work faster, and we 
have made much progress in learning how to reduce our steel in 
the shortest possible time. Improved machinery and methods 
have constituted 99 per cent. of the factors in the progress we have 
made in our largest mills. In our smaller mills the percentege 
would not be sv high,’” 


brains and nerve to take responsibilities. 








Tue construction of the Trans-Baikal section of the 


| Siberian Railway, to obviate the necessity of ferrying trains across 
| the lake, is making fair progress. The new railway will be about 
| 125 miles in length. The work, according to a Press Association 
| message, is already completed for a distance of 34 miles, along 


which goods and travellers are conveyed. The other 91 miles will, 


| it is expected, be ready for traffic by the beginning of next autumn. 


The slow rate of construction is explained by the necessity of boring 
thirty-six tunnels through the rocks. The total length of these 
tunnels is seyon miles, and the length of the longest is over hal 








0,042,011 6,354,846 


a mile, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Tur rather better tone which has distinguished the iron and steel 
trade just recently is continued, and the quarter is closing more 
soundly than when it opened, There was, therefore, a more 
cheerful tone on "Change this week, and inquiries over next 
quarter, more particularly for engineering material, were fairly 
frequent. The inquiry for boiler plates _of steel of various 
descriptions at values ranging from £6 lds. to £7 5s. are in 
oderately good demand. A considerable amount of bridge- 
ling work is prevalent, which is causing requirements to be 
sed for steel girders at £5 15s, to £6 os., and general 
engineers are good customers for angles at from £5 ds. upwards, 
Reports of improvements in the L nited States are welcomed here 
as indicating a probability of American manufacturers keeping 
more closely to their own home trade, and consequently curtailing 
their operations in Great Britain and in British Colonies. The 
extent to which constructional sections of both iron and steel are 
being utilised in connection with various undertakings of a public 
character in divers parts of the country, more particularly in 
regard to electric traction undertakings, roofing, and general 
girder work, is a notable feature of the current demand, and one 
which is affording increased occupation at several of the mills. 

With regard to the manufactured iron trade, short time has 
lately been the rule among most of the unmarked bar makers, but 
just recently things have picked up a little. The quotation still 
remains £6 to £6 5s. Sheets are quiet as regards the descriptions 
required by galvanisers, and quotations do not seem able to rise 
above £6 7s. 6d. to £6 10s. for singles ; £6 10s, to £6 12s. 6d. for 
doubles ; and £7 2s. 6d. to £7 5s, for trebles. Galvanised corrn- 
gated sheets are fairly well engaged upon foreign account, including 
South America, and the colonial demand also continues to look up. 
Gas strip and hoops are quiet, and bedstead strip is disturbed by 
the current dispute in the bedstead-making trade, which seems 
likely to give considerable trouble. A good deal of work has lately 
been done by makers of best tinned sheets for stamping purposes 
at £26 to £28 per ton, and some of the firms engaged in this special 
class of manufacture are understood to have made large profits. 

In the pig iron trade the furnaces are making a better output. 
“taffordshire part-mines are quoted 46s, to 47s.; cinder forge, 46s. 
The inquiry for both these sorts is improving, and a considerable 
amount of business is expected to be done in the next quarter. 
Producers of the higher grades of pig iron report that the needs 
of consumers are being more freely expressed than recently, and 
quote 65s. for serviceable all-mine, with 75s. to 80s. for superior 
descriptions. For high-class foundry purposes pig iron of the 
highest quality is being placed in fair parcels, and furnace-owners 
find no difficulty in upholding the quotations for cold blast at 95s., 
97s, 6d., and on to 100s. In the crude iron and other depart- 
ments of the market efforts are being made to finish contracts for 
the Easter holidays. 

The general engineering trades ure closing the quarter in a 
satisfactory manner. 

The current demand for tubes, and also for bedstead strip, is, 
as mentioned above, disturbed by the dispute between capital and 
labour in the bedstead-making trade, owing to the circumstance 
that about thirty firms of makers have given notice to withdraw 
the bonus of 15 per cent. which has been in force since May, 1890. 
The Birmingham manufacturers state that they cannot afford to 
go on paying it, unless it is paid also by their competitors in 
London and Glasgow. Bedstead angles at the present time are 
quoted about £6 15s., which is much lower than four years ago, 
and copper is from £10 to £15 cheaper than then, whilst wages 
are some 30 per cent. less, and these circumstances are being 
urged by the men in justification of their policy of resisting the 
proposed withdrawal of the bonus. The manufacturers, on the 
other hand, state that trade has been greatly injured by reckless 
competition since the Bedstead Makers’ Alliance collapsed in 
August, 1900. 

Engineering works costing some £39,000 are contemplated by 
the Birmingham City Council in connection with the improvement 
of the river Rea in order to prevent the present constant flooding. 
It is proposed to lower the weir at Park Mills by 10ft., and to 
widen and deepen the river course from this point to the gasworks, 
The waterway under the canal aqueduct at Nechells will also be 
enlarged. The City Council are about to widen several canal 
bridges. 

An interesting paper entitled ‘ Improvements in the Working of 
the Steam Engine” has been read before the Staffordshire Iron 
and Steel Institute by Mr. John Mills, of Manchester, engineer to 
the Scottish Boiler Insurance Company. The author advocated 
superheating, commending certain views on that subject which 
had found expression in THE ENGINEER, and from which he freely 
quoted. He drew attention to, among other types, a superheater 
designed by Professor Watkinson, of Glasgow, whose efficiency 
was believed to be unusually high. In the course of the discussion 
several of the speakers pointed out that Staffordshire was more 
concerned just now with gas engines than with steam engines, and 
a number of instances were mentioned in which manufacturers bad 
agreed in future to drive their machinery by means of gas engines 
fed with Mond power gas from the new mains which are at present 
being laid down in that district. 
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NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester,—Little or no change is noticeable in connection with 
the engineering trades of this district, and beyond the reports, to 
which I have previously made reference, that some sections of 
machine tool making are in a rather better position as regards 
orders—many of them, however, taken at very low prices—there is 
practically no real improvement in other sections of the Lancashire 
engineering industries. The slight improvement in the boiler- 
making trade referred to recently has not, so far, developed into 
any general revival of activity, and most works are still short of 
orders, Locomotive builders also are in much the same unsatis- 
factory position reported of late, old contracts rapidly running out 
and very little in the way of new work coming forward. Through- 
out the general run of engineering slackness also prevails, and 
extreme depression is still reported in most branches of the textile 
machinery industries. 

A decidedly stronger tone has come over the iron market here, 
the tendeney towards more steadiness to which I referred last 
week having been followed by a substantial upward move in most 
of the leading brands of pig iron. It cannot be said, however, 
that trade here shows any real improvement; outside influences 
have been the main factor in bringing about the hardening in 
prices, Lancashire is perhaps just at present in an exceptionally 
depressed condition, as compared with other important industrial 
centres, and any strength given to the market here is due mainly 
to a revival of activity in other parts of the country. Better 
reports from the United States during the past week have also 
contributed towards stiffening English prices, and the result has 
been a more or less general hardening of about 9d. to 1s, per ton in 
most brands of pig iron. 

_, there was a more animated Change meeting at Manchester on 
Tuesday than for some time past, with inquiry coming forward 
more freely and transactions not so entirely limited as of late to 
mere hand-to-mouth parcels, consumers in many instances showing 
a disposition to place out moderate contracts. The steady harden- 
ing in Middlesbrough has contributed chiefly towards the upward 
move in other brands. Lincolnshire makers at their meeting on 
Friday last decided not to alter their list basis rates ; but, in view 
of the further advance since then in Middlesbrough, there was on 





Tuesday a very general unofficial upward move of 1s. per ton, and, 
although business was not put through at this advance, makers 
were declining to book further orders except at 1s. over the 
minimum list basis, which remains at 47s. 6d., with makers 
mostly quoting 48s, 6d. A-further meeting of the Lincoln- 
shire makers is to be held next Friday, when this unofficial 
advance of 1s. per ton will no doubt be confirmed. Derby- 
shire brands were without really quotable change, the average 
rates remaining about 5ls. to 5s, net for No. 3 foundry; 
but Lancashire makers were asking about 6d, above recent 
quotations, and 51s, 6d. to 52s. was about the minimum for 
No. 3 foundry delivered Manchester. In forge qualities there was 
no actually quoted alteration, Lincolnshire makers were booking 
further small quantities with regular customers at the current list 
basis, but would not entertain new business, and Lancashire 
quotations were also similarly unchanged, 47s. 2d. remaining the 
basis for delivery Warrington ; in Derbyshire forge iron transac- 
tions have been put through at about 46s. 5d. delivered Bolton. 
The further hardening in Middlesbrough iron during the past week 
represents an advance of about 9d. per ton upon previous quoted 
rates, 52s. 1d. being now about an average figure for No. 3 foundry 
net by rail Manchester. Scotch iron has also stiffened quite 3d. 
per ton, with nominal advances of 1s. in some cases. Delivered 
Manchester docks, Eglinton is not quoted under 53s, 3d. to 53s. 6d.; 
Glengarnock, 53s, 6d. to 53s. 9d., with makers stated to be nomin- 
ally quoting 55s.; and Gartsherrie, 55s, 9d. to 56s. 6d. Of American 
iron there is practically now nothing offering here, as any quota- 
tions that could be got place it practically out of the market. There 
has been a considerable arrival of Canadian iron during the past 
week, but the whole of this has been sold, the basis price being 
stated at 48s. 6d. net Manchester docks, 

Makers of hematites have put up their rates 6d. per ton, and for 
ordinary foundry qualities are now quoting from 61s. 6d. to 
623. 6d. net as the minimum, Second-hand holders are, however, 
still prepared to book orders at under makers’ rates. 

Finished iron, so far from showing any improvement, if any- 
thing tends rather towards lessening business, At the usual 
fortnightly meeting of the Lancashire Bar Makers’ Association 
extremely unsatisfactory reports were again presented with regard 
to the condition of this branch of trade, and in some instances 
manufacturers stated that they had been booking fewer orders 
recently, and that works were nearly in all cases short of orders 
to keep them fully going. No change was made in the Association 
list basis, which remains £6 5s. stations and £6 6s. 3d. warehouse, 
with Yorkshire bars quoted £6 5s., and North Staffordshire bars 
£6 5s. to £6 7s. 6d. The Associated hoop makers also held their 
meeting the same day, and there was considerable discussion as to 
the advisability of some reduction on the official list basis rates, 
It was, however, eventually decided that these should remain 
unchanged, and the basis continues £7 2s, 6d. random to £7 7s. 6d. 
special cut lengths, delivered Manchester, and 2s. 6d. less for 
shipment. Sheets remain weak, and low in price, £7 10s. to 
£7 12s, 6d. being about the full average quotations for delivery in 
this district. Nut and bolt makers continue to report orders 
coming forward rather more freely, but not in any great weight, 
and they are still unable to realise any better prices. 

In the steel trade the recent upward move in prices is firmly 
held to, and a fairly active business is reported. Billets are 
strong. English makers who decline to entertain offers at the low 
prices which were taken a short time back are firm at £4 10s. to 
£4 12s. 6d., with German billets also very firm at from £4 5s. for 
4in., up to £4 6s. and £4 6s, 6d. for 2in. and upwards. American 
billets are still in evidence, and could be bought at about £4 1s., 
delivered in this district. Angles are stiffening up from the very 
low figures which have recently been quoted, and the prices talked 
of range from £5 10s, to £5 15s.; the recent low cut quotations for 
bars have altogether disappeared, and they are maintaining the 
advance of 2s. 6d. to 5s. per ton upon late rates, the average 
quotations being £6 5s. to £6 7s. 6d.; common plates are main- 
taining the advance of 5s. to 7s. 6d. per ton, £6 5s. to £6 7s. 6d. 
being quoted ; and in boiler plates makers, although not selling 
largely, are booking orders at the recent advance of 5s. per ton, 
£6 17s. 6d. being the minimum for Lancashire boiler specitications 
delivered in the Manchester district. 

In manufactured metal goods for steam fittings and general 
engineering requirements there is still only a slow hand-to-mouth 
sort of business passing through, and even the probability of an 
early advance in the list basis rates seems to afford no inducement 
to consumers to increase the weight of their purchases. 

Royles, Limited, of Irlam, near Manchester, have brought out an 
improved automatic receiver and pump specially designed for 
collecting the water of condensation from all kinds of steam jackets 
of engines, steam traps, &c., and returning this either to a central 
tank or receiver for boiler feed or other purposes, or feeding direct 
to the boiler. In a device of this kind the essential feature is some 
sort of reliable control mechanism which shall regulate the steam 
supply toa pump as the water rises or falls in a receiver, into 
which the condensation runs, Messrs. Roylesemploy the well-known 
‘*Syphonia” system of float and lever controlling a steam valve. 
Experience has proved that this system of control is not liable to 
get out of order, and is about the simplest that could be devised. 
The water of condensation enters the receiver by inlets on the top. 
The pump draws from the bottom of the receiver, and its speed is 
regulated by the float device in sympathy with the water level 
inside the receiver. In fixing the apparatus the “‘drips” may be 
either led direct into the top of the receiver, or trapped by means 
of ‘*Syphonia” steam traps, the outlets of which discharge into 
the receiver, It is claimed that if the pump be lubricated regularly, 
the working of the apparatus is continuous and quite automatic. 

An improved self-oiling bearing has recently been introduced by 
the Unbreakable Pulley and Millgearing Company of West Gerton, 
Manchester. In this bearing the makers have adhered to the 
swivelling principle, on which all their ordinary bearings are con- 
structed, and the new self-oiler is made to fit the same hangers 
and pedestals as the standard swivel bearing, lubricated in the 
ordinary way. The advantages claimed for the new bearing are 
—ampler reservoir capacity; no loose lids or covers; a patent 
reversible elbow, serving for filling and level gauge and for empty- 
ing when reversed ; the outer casing of the bearing made large 
enough to include loose collars, when they are required, so that 
these share in the lubrication ; ample oil lifting by two rings ; and 
everything in halves, including the rings, so that the bearing is 
easily put on the shaft. We are informed that several modern 
factories have now been equipped with these bearings, and excel- 
lent results, in regard to cleanliness, economy of oil, and saving in 
friction, obtained. 

The better qualities of round coal used for house fire purposes, 
requirements for which vary with fluctuations in the weather, are 
not moving off quite so readily, and other descriptions of fuel for 
ironmaking, steam, and general manufacturing purposes remain 
only in very moderate request. In the anticipation of the usual 
four or five days’ stoppages of collieries for the Easter holidays, 
pits are mostly for the time being kept on pretty nearly full time, 
averaging four and a-half to five days. Supplies, however, are 
plentiful on the market in all descriptions of fuel, and although 
there is no actually quoted reduction in prices, there is a weak 
irregular tone generally, and low quotations continue to be made 
in competition for business or where surplus output is to be cleared. 
At the pit mouth best Wigan Arley coals remain about 13s, and 
13s, 6d, to 14s, 6d. in some cases ; seconds, Arleyand Pemberton 4ft., 
11s. and 11s, 6d, to12s. 6d.; common house fire coals, 9s. and 9s. 6d. to 
10s. 6d.; steam and forge coals from 7s. 9d. and 8s, 3d. to 8s, 6d. 
and 8s, 9d.; best slack, 6s. to 6s. 6d.; medium, 5s. to 5s, 6d.; with 
common slack ranging from 3s, 9d. and 4s, 3d. upwards. 

The shipping trade has fallen off somewhat, and low prices are 
quoted to secure cargoes, common steam coals being readily 
obtainable, delivered ports on the Mersey, at about 9s. to 9s. 3d., 
with better qualities quoted about 9s, 6d. up to 9s. 9d., cither 
Liverpool or Manchester Ship Canal. 

Coke remains fairly steady, and the considerable curtailment of 





production in Yorkshire has tended to check the downward ten- 
dency in prices. There is, however, no pressure about the demand, 
and late rates are not being more than maintained. 

Barrow.—No improvement can be noted in the position of the 
hematite pig iron trade of this district. Orders are very slow, 
and there is an absence of spirit in the market, except as regards 
the demand for pig iron, which results from the consumption on 
the part of local steelmakers, Business in the open market is not 
satisfactory, and the position of makers will not be anything like 
comfortable until there is a general demand for pig iron apart from 
that represented by the consumption of the district itself. Only 
22 furnaces are in blast, compared with 34 in the corresponding 
week of last year, but the trade doing is fuller than that repre- 
sented by the make of the furnaces, with the result that stocks 
are being gradually cleared away as well from makers’ yards as 
from warrant stores. Altogether about 50,000 tons of stock are 
held in the district, being less than half of the stock held six 
months ago. There is every reason to believe that additional 
furnaces will need to be put in blast next month, but after the 
slump of last autumn makers are chary about putting in blast 
more furnaces until there is something like a definite indication of 
permanency in an improved demand for metal. Prices show no 
variation. Mixed Bessemer numbers are still at 54s. net f.o.b., 
and this is also the price of warrant iron, sellers net cash, buyers 
3d. less. 

Iron ore is depressed. Sales are few, and large stocks are held 
at mines. But very little business is doing in Spanish sorts. 
Prices remain steady at 9s. to 15s. for ordinary and best native 
descriptions of metal. 

Steelmakers are still busy on rails, but are only half employed 
on plates and merchant iron generally. ; P 

Shipbuilders are busy. Messrs. Vickers, Sons and Maxim have 
sent in the lowest tender for the construction of a vessel to take 
the place of the Exmouth on the Thames for the London Asylums 
Board. 

A House of Lords Committee has approved the Bill of the Barrow 
Corporation for a bridge across Walney Channel, designed by Sir 
Benjamin Baker. 

Shipments of iron and steel from West Coast ports last week 
reached 17,065 tons, compared with 22,732 tons in the correspond- 
ing week of last year, a decrease of 5667 tons. The shipments this 
year total at 141,007 tons, in contrast with 180,222 tons in the 
corresponding period of last year, a decrease of 42,217 tons, 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

T'HE more genial weather of the last ten day has sumewhat 
affected the demand for house coal at the South Yorkshire pits. 
The falling off, however, has been more in the secondary classes, 
there being quite as much of the best Silkstones ordered as before. 
Barnsley house in the higher grade still fetches from 12s. to 
12s. 6d. per ton, the demand at these prices being particularly 
good on London and Eastern Counties account. Secondary sorts 
fetch from 10s. to 10s. 6d. per ton, with a fair average business 
doing. There is not likely to be much alteration in steam coal 
until the season is a little further advanced. Although larger 
shipping contracts still continue unsettled, values are pretty steady 
at from 8s. 9d. to 9s. per ton. We can hear of nothing being sold 
outside these figures. Gas coal, of course, is now getting easier 
owing to the lengthening of the days. Although little is going 
into the works, a steady trade is being done in the completing of 
contracts. No improvement can be reported in coke, values being 
most unsatisfactory to sellers. A better demand prevails for steel 
coke, the prices for which are §23s. to 25s. per ton. In blast 
furnace qualities very little is doing, best washed coke making from 
11s. to 11s. 6d. per ton. Little more is doing in the better classes 
of small coal, but secondary sorts are about as weak as they can be. 

There is a steady upward movement in hematites, and similar 
improvement has taken place in other irons. 

A better feeling is noticeable in several of the steel establish- 
ments, where more work is reported to be coming in. Much 
depends now on the resumption of activity in South Africa, for 
which market important preparations have been made for many 
months. If these are justified to any material extent, great benefit 
would accrue to most of our heavy and lighter trades. Although 
the Lord Mayor's Relief Fund is still being maintained, the dis- 
tress is said to be abating in the districts where it was most 
severe. There is 4 good deal of want, however, in several of 
the lighter trades, owing to the weakening of markets, more 
particularly abroad. A gratifying feature of business at present 
is the improvement in the shipbuilding yards on the North- 
East Coast. Work placed there has the effect of bringing into 
the Sheffield district orders for forgings, castings, and other acces- 
sories in marine material. There, however, German competition 
is found to be excessively keen, the foreigner selling his manufac- 
tures at considerably less per ton than he charges in his own 
country. This may be an advantage to the shipbuilders, but it is 
not beneficial to the British manufacturers who depend in any 
great degree on shipbuilding work. 

There is nothing further to report in military or railway 
material. Railway companies appear to be buying merely to 
meet day-to-day requirements, and very few inquiries are coming 
forward from colonial or foreign Governments, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

For those dealing in pig iron of all kinds this has been 
undoubtedly the busiest week that has been reported since last 
autumn, a large quantity has been purchased, for buyers were 
keen, as they have reason to believe that the upward tendency of 
prices will be maintained. The improvement in values which has 
taken place during the last few days was not unexpected ; in fact, 
traders have been looking for it all the month ; it is generally 
experienced in March, and was the more likely this year, as the 
stock of iron in makers’ hands is so small. There are no actual 
figures now to bear this out, but when there is difficulty in getting 
deliveries of iron for shipment thus early in the spring season, it 
may be inferred that the maker has little iron on which to draw. 
The advances in prices during the last few weeks have been ‘slow, 
but they have been persistent, and this has brought consumers 
forward rather freely this week, a circumstance which has made 
the rise more rapid. Consumers do not see any likelihood of being 
able to buy on more favourable terms than the present for spring 
delivery, and thus the advantage of waiting has become pro- 
blematical. 

Several influences are at work to bring about the improvement 
in the pig iron trade—there is the season of the year, which is 
almost invariably a brisk one, the smallness of the stocks in pro- 
ducers’ hands, the decrease in the stocks also in the public stores, 
the increase in business of several of the leading branches of the 
finished iron and steel industries, reduced foreign competition, and 
this week more favourable news from the United States. On the 
other hand, the shipments of pig iron this monthare somewhat poor 
compared with those of March last year, but that is to some extent 
counterbalanced by the larger deliveries on home account, chiefly 
to the ironfounders, whe are doing a good trade. This much can 
fairly be said, the makers are delivering all the iron they are at 
present producing, and it is many years since they started the 
spring season with such small stocks. The exports, itmay be noted, 
are considerably above those of last month, and that they are 
smaller than those of March last year is due to the f>ct that certain 
markets which imported largely a year ago are now closed 
temporarily, except, probably, in the case of the United States. 
The total shipments of pig iron from the Cleveland district this 
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month to 23rd reached 74,756 tons, as compared with 57,444 tons 
last month, and 99,099 tons in March, 1903. The stock of Cleveland 
pig iron in Connal’s public warrant stores has been reduced 3797 
tons this month, 98,958 tons being held. 

Prices of Cleveland pig iron have risen substantially this week, 
and have reached figures that havenot been reported since early in 
October. On this account there has sprung up a sanguine feeling 
which has induced buyers to give out orders freely. No. 1 has been 
raised to 45s., and the leading producers have advanced the price 
of No. 3 to 44s. for early f.o.b. delivery, and these figures they have 
been able to realise. 

The improvement in the hematite iron trade of this district is 
strong, and there is every reason to believe that it is genuine, and 
that speculation has had little or no influence in bringing about 
the upward movement. It has become practically impossible to 
speculate in East Coast hematite warrants, for there is only 300 
tons in the public warrant stores, and the stock of West Coast 
hematite warrants is also too small to allow of speculation in them. 
Thus on the warrant market hematite iron is left severely alone, 
and there can be no doubt it is an actual increase in consumptive 
demand that has enabled producers to put up prices, this increase 
of demand coming from the plate and angle manufacturers at 
home and from some of the consumers abroad, further shipments 
having been made to Italy, which requires more from this country 
because one of the furnaces at Elba has had to be stopped. Though 
prices have improved, they do not yet do more than cover cost of 
production, for materials have advanced in sympathy with pig 
iron. Mixed numbers of East Coast hematite pig iron have been 
raised to 52s. 6d. per ton, and No. 4 to 5ls., both for early deli- 
very. Rubio ore is stiff at 15s. 3d. per ton c.i.f. Tees or Tyne, 
and it is not likely to be any less, because the Spanish mineowner 
will have his own price for his ore, and he is in a position to enforce 
it. The rates of freight cannot now be expected to recede, but 
rather will they move the other way, as they usually do in the 
spring, and that will make the ore dearer. 

The prospects are better for the finished iron and steel manufac- 
turers, and in several branches the tendency of prices is upwards. 
More particularly is this so in plate and angles. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow iron market has been stronger this week owing to 
more favourable reports from abroad, especially from America. 
A sharp upward movement in prices of Cleveland warrants to the 
extent of 7d. per ton, which occurred on Monday, alarmed the 
“bears.” The consequence was considerable selling of iron, 
during which a portion of the advance was lost. The strength of 
the position again showed itself, however, in a renewed upward 
movement, and the business done altogether has been larger than 
for several weeks past. 

The position of matters in the finished iron trade does not appear 
to show much improvement, but the inquiry for various kinds of 
material is certainly better, and this cannot fail to have an effect 
for good upon the manufacturing branches generally. Quite a 
number of contracts are in the market for railway, municipal, 
county, and other undertakings, which must eventually produce a 
considerable amount of work in the shape of both cast and malleable 
material. 

The improvement in the steel trade continues, and there is now 
something like an assurance that steady employment will be avail- 
able during the summer months. Within the last few days quitea 
number of fresh shipbuilding contracts have been obtained by 
Clyde shipbuilders, and the likelihood is that a large proportion 
of the material required for these new vessels will be supplied by 
the district. 

There has been considerable activity this week in the Scottish 
coal trade. The shipping branch has shown a marked expansion, 
the total shipments from the Scottish port in the past week 
amounting to 223,016 tons, compared with 192,519 in the pre- 
ceding week, and 188,777 in the corresponding week of last year. 
The improvement on the week thus appears to have been fully 
30,000 tons. Main coal is quoted f.o.b. at Glasgow 8s. 6d. to 
8s, 9d., ell 8s. 3d. to 8s. 9d., and splints 8s. 6d. to 8s. 9d. per ton. 
There is not so large a demand for steam coal as could be wished, 
and the supply of splint coal is very large. All kinds of small 
coal for furnace purposes are moving off readily at steady prices. 
There is a fair business doing in household coal for home use. The 
miners are working steadily at the collieries, and the output is 
ample for all purposes. 














WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

WHEN the members met on ’Change, Cardiff, this week there 
was a good deal of animated business, and floating rumours that 
leading coalowners were well sold over June had the effect of 
increasing the briskness of trade. Best coal prices have gone 
steadily out of the 14s. groove into that of the l5s., and at the 
close of the week 16s. was touched, and sales even effected at 
16s. 3d. Members, questioned about the matter, said that at 16s. 
little coal could be bought, and as other grades showed the improve- 
ment in price, by mid-week best seconds, drys, and best Mon- 
mouthshire were relatively difficult to secure except at improved 
figures. It was.reported on Monday on ’Change that Far East 
inquiries are increasing, and shipping reports testify to large 
quantities being secured for Hong Kong and Capetown, while chief 
depdts, such as Port Said, continue to figure for large tonnage, 
10,000 tons leaving on Monday. 

There is a rumour prevailing that the boom in coal is likely to 
lead to increased taxation, and that a double coal tax is probable, 
which accountants say would produce an amount equal to an extra 
penny income tax. The consensus of opinion, however, is that 
authorities should first of all be guided by the report of the Com- 
mission, as serious injustice threatens the western collieries, 

It was stated on Change mid-week that increased difficulty was 
found by buyers in getting supplies, and this applies also to New- 
port, where a good run of business was experienced last week, 
foreign and coastwise shipments closely touching the high-water 
mark of 100,000 tons. 

As was to be expected, the advance of coal prices has suggested 
to the miners’ leaders the need of advancing wages. I do not 
think that this will be received with favour, as employers of late 
have on one or two occasions put forward a demand for a reduction, 
and it comes with poor grace that immediately on the heels of a 
steadiness of the market that it should be sought to increase wages. 
The distinctive improvement, tco, is only in a small circle; house 
coal will now recede, and the western collieries are only slightly 
better this week. 

In the anthracite districts complaints are rife of lessened demand ; 
French and German buyers have fallen off lately. A practical step 
is promised by the syndicate, and it is openly stated that the 
movers have now the option of twenty ccllieries, and that a capital 
of 14 million sterling will be employed in the development. At 
Lianelly slackness prevails temporarily, and collieries are not, 
except in a few cases, working full time. 

There is more animation in the iron ore trade. On Monday five 
steamers came into Cardiff from Bilbao with ore principally for 
Cyfarthfa and Dowlais works, and into Newport, the same day, one 
from Bilbao, 1700 tons, and one from Castro Alew, 1800 tons, both for 
the Ebbw Vale Company. Prices remain much about the same. 
Rubio, 14s.; Tafna, 15s.; and Almeria, 14s, 2d., Newport and 
Cardiff. 

On ‘Change, Swansea, this week quotations for tin-plate bars 
were increased, and there is a strong probability for higher prices. 
A falling off in the receipt of German bars and blooms at Swansea 
is to be noted, though it was mentioned that 1000 tons of bars 
had gone to Llanelly. 





In pig iron, Swansea, there has been a distinct advance, Glasgow 
warrants showing 9d., Cleveland 104d., and hematite as much as 
1s, 3d. over last week’s prices. 

The Bessemer works continue busy, and in the Swansea valley 
the output of steel has been well maintained. It is stated, but 
this I have not yet verified, ‘that the call for home-made bars is 
about equal to what it was last year.” This, I fear, is too good to 
be true, though at present there is certainly a good deal of anima- 
tion, and re-starting of blast furnaces is announced to be made this 
week. One of great size is ready at Player's Clydach works. 
Re-laying is now slackening, and the despatch of home rails has 
lessened temporarily. 

At Briton Ferry the usual number of tin-plate works are in 
regular work, and large cargoes of ore from Spain continue to 
arrive. The hematite iron industry is very satisfactory. Tin- 
plate makers generally are standing out for prices, consequent 
upon the advance of raw materials. Block tin is now £130 5s.; 
lead, £12 5s.; spelter, £21 15s.; copper, £57 17s. 6d. Associated 
industries busy; tube works brisk. Mond’s factory, Clydach, 
hopeful prospects. Spelter and copper doing good work. Foundries, 
unfortunately, working short time, but it is believed that a change 
is at hand. 

Cardiff shipowners continue to add to their coal fleet. ‘Tatem 
and Co, have a turret steamer of 6000 tons building at Sunderland, 
and one of 7100 tons deadweight at Stockton. The latter is said 
to cost £42,000. 

I regret to note the death at Weston-super-Mare of Mr. D. 
Abrahams, who was for some years colliery manager at Cyfarthfa, 
He was a mining engineer of experience, but failing health led to 
his retirement and to the appointment of the present able 
manager, Mr. Jones. 

Welsh coalowners have been interested in the House of Commons 
statistics published this week, that in 1903 Russia imported 
2,045,488 tons of British coal, Japan 118,921 tons, but that in 
January this year Russia took 30,848 tons, Japan 21,832 tons. In 
February 14,032 tons went to Russia, 39,027 tons to Japan. 
Tenders for the Swansea new dock will be considered this week. 

Tin-plate manufacturers will meet shortly to discuss the arbitra- 
tion difficulty. 

I hear that Stow Hill, Newport, tramway extension will be ready 
in three months. 





THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal in good demand, and prices are very firm. House 
coal still keeps rather quiet. The quantity of coal shipped for 
the week ending March 19th was 99,550 tons; foreign, 79,801 
tons ; coastwise, 19,749 tons. Imports for week ending March 22nd : 
Iron ore, 5480 tons; iron pyrites, 1000 tons; steel bars, &c., 
1491 tons; pig iron, 500 tons; pitwood, 7155 loads. 

Coal:—Best steam, 13s, to 13s.6d.; seconds, 11s, 9d. to 12s.; 
house coal, best, 15s. ; dock screenings, 6s.; colliery, small, 5s. 9d. 
to 6s. Pig iron :—Scotch warrants, 52s.; Middlesbrough, No. 3, 
43s. 7d., f.o.b. Cumberland prompt. Iron ore :—Rubio, 14s. to 
l4s. 3d.; Tafna, 15s. Steel :—Rails, heavy sections, £4 10s. to 
£4 15s.; light ditto, £5 10s, to £5 15s.; Bessemer steel tin-plate 
bars, £4 5s.; Siemens steel tin-plate bars, £4 7s. 6d. Tin- 
plates :—Bessemer steel, coke, 11s. 6d. to 11s. 9d.; Siemens, coke 
finish, lls. 9d. to 12s., nominal. Pitwood, 17s., ex ship. London 
Exchange telegrams :—Copper, £57 17s. 6d. to £58 2s. 6d. Straits 
tin, £129 17s. 6d. to £130 2s. 6d. Freights easy. 





CATALOGUES. 


DENNIS BroTtHers, Limited, Guildford. 
of the Dennis petrol motor cars. 

Hopcson, WRIGHT and Woop, North-parade Works, Halifax.— 
New price list No, 11 of open type dynamos, 

W. H. Baitey aNp Co., Limited, Salford.—This is a neat little 
pamphlet describing Bailey's full-bore reducing valves. 

YORKSHIRE ELEcTRIC POWER CompaNy, Infirmary - street, 
Leeds. Illustrated catalogue of electric motors, showing many 
applications. 

NATIONAL ELEctTRIC CoMPANY, Milwaukee, U.S.A.—Catalogue 
No. 60, alternating-current machinery for lighting, power, and 
railway service. 

LAHMEYER ELECTRICAL Company, Limited, 109-111, New Oxford- 
street, London.-—List No, 13B, dealing with controllers and other 
apparatus for cranes, hoists, &c. 

GENERAL ELEcTRIC Company, Limited.—71, Queen Victoria- 
street, E.C.—New pamphlet entitled ‘‘‘Gecko’ Fire Alarms,” 
and copy of new progress sheet for February. 

ARTHUR Cort AND Co., 277, Camberwell New-road, London.— 
Wholesale price list of red, grey, or black insulating hard or flexible 
vulcanised fibre, gutta-percha, and cotton belts. 

JOSEPH WRIGHT AND Co,, Tipton, Copy of working load tables 
for chains.—This copy is suitable for carrying in the pocket, but 
larger-sized copies are issued suitable for hanging in workshops. 

Geo, F, BLAKE MANUFACTURING CoMPANY. Liberty-street, New 
York.—Bulletin B 62, describing a few types of pumps, including a 
single rotative dry vacuum pump, vertical cross-compound boiler 
feed pump, and a vertical twin-beam air pump. 

FRANCIS Morton AND Co., Limited, Garston, Liverpool. 
General catalogue No, 15.—The contents of this book are chiefly 
connected with constructional engineering, and there are some 
excellent illustrations of bridges, piers, car sheds, and iron fencing 
and roofing. 

C, AND A. MuskeR (1901), Limited, Liverpool.—This firm has 
sent us a batch of large-sized collotype prints, representing (1) a 
30-ton overhead electric travelling crane; (2) a 10-ton hand- 
power overhead travelling crane ; (3) gear for a 30-ton overhead 
electric crane. 

C. W. Hunt Company, West New Brighton, New York. 
‘Industrial’ Railway Catalogue.—In addition to the large 
number of illustrations, showing the many types of cars, the 
catalogue also contains valuable information relating to the 
‘* Industrial” Railway. 

BULLIVANT AND Co., Limited, Mark-lane, London.—Pamphlet 
entitled ‘‘ Recent Ropeways,” No. 2. Three installations are 
illustrated and described, namely, Anaimalai Hills, for the Madras 
Government; Queensferry, Flint, for Willans and Robinson, 
Limited ; and Wylam-on-Tyne, for Newcastle and Gateshead Gas- 
works, 

CocKER BROTHERS, Limited, Sheftield.—General catalogue of 
special sections of steel, steel forgings, wire, springs, hammers, 
files, &c. With reference to the subject of motor car springs 
mentioned recently in an article in THE ENGINEER, we are pleased 


Illustrated catalogue 


| to note that this firm gives the weights which their carriage springs 


carry. 

HOLDEN AND Brooke, Limited, West Gorton, Manchester. 
List No. 62 illustrating very clearly Green’s equilibrium steam 
valve for high pressures in which two valves are employed, each 
actuated independently but by the same movement, overcoming 
the difficulties of leakage and want of control experienced with 
single-seat valves, 

C, W. Burton GrirFitHs AND Co,, Ludgate-square, London.— 
A photograph of a 20in. lathe, showing a day’s work on pulley 
turning. The day’s operations comprised the turning of 81 pulleys, 
llin. by 4;,in.—‘‘turned two chips, one roughing, one finishing 
crowned, both edges nicely rounded, all within -003 of being 
correct, and of the same diameter.” 





EptsoN AND Swan Unitep Evecrric Licur Company Limited 
Queen-street, London. Catalogues, Sections Il. anc VI ~The 
first deals with ship, factory, and mine fittings, and the seco a 
with artistic electric light fittings. The term artistic, we are Aad 
to note, is not altogether a misnomer, as the book contains pas. 
designs which combine originality with good taste. “ae 

ELECTRICAL MINING Company, Limited, Derby,—This pamphlet 
describes the electric plant supplied by this firm for mining wae 
Every detail, from the engine and dynamo to the lamps and 
switches, are shown, and their leading features set forth, The 
illustrations are neatly produced, but we think would be tain 
useful if they were made on a somewhat larger scale. 

CONSOLIDATED PNEUMATIC TooL Company, Limited, 9, Brid 7Q. 
street, Westminster. Illustrated 1904 Catalogue.—This catak = 
illustrates and describes the numerous tools and appliances which 
this firm deals in, such as pneumatic hammers, drills, riveters 
and hoists, Full directions for their many applications are given! 
and some illustrations of work carried out by means of them, : 

W. B. HatcH anv Co., Limited, Globe Ironworks, Plane. 
street, Oldham.-—Catalogue 30 is a bulky volume, divided up into 
nine main sections as follows :Engines, boilers, gas engines, and 
electric motors ; log frames, horizontal saws, &c.; saw benches and 
band saws ; planing and moulding machines ; morticing, tenoning 
and boring machines and lathes ; knife and saw grinders ; hand. 
power wood-working machines ; motor-driven tools, &c. The book 
comprises 250 pages, and is illustrated by excellent wood 
engravings. 

LAIDLAW-DUNN-GorDON’ Company, of New York. Bulletin 
L-508 is devoted to a new type of air compressor. ‘he dis. 
tinguishing feature of this machine is the novel manner in which 
the opening and closing of the exhaust ports are controlled. The 
exhaust opens through poppet valves, and is closed by Corliss 
valves located in the passages between the cylinder and the poppet 
valves. These prevent all leakage of air back through the poppet 
valves while they are closing, and also, by providing a cushion of 
air under full pressure, allow them to seat easily and without noise, 

CROFT AND PERKINS, Leeds-road, Bradford. —This firm has issued 
two comprehensive catalogues and price lists, one dealing with 
power transmitting machinery, and the other with friction 
elutch couplings and pulleys. The former is divided into ten 
sections as follows:—I. Shafting, collars, and couplings; II. Plum- 
mer blocks, hangers, and brackets; III. Swivelling bearings, wal] 
brackets, &c.; IV. Belt pulleys, sleeves, and details; V. Brackets 
and guide pulleys for beltiand rope drives ; VI. Haulage and hoist- 
ing pulleys in cast and wrought iron, gear wheels, &c.; VII. Moulded 
and cut gear wheels; VIII. Hoists and cranes; IX. Grindstones 
and troughs ; and Section X. is given over to sundry tables and 
formule, foreign terms, &c. The formule are very appropriately 
chosen. The friction clutch catalogue treats upon various types, 
the crown, rim, disc, and coil patterns of clutch being all included, 
The books are nicely illustrated, well printed, and strongly bound 
in cloth, and withal are of handy size. 








LAUNCHES AND TRIAL TRIPS. 


MatINA, steamship; built by, Swan Hunter and Wigham 
Richardson, Limited ; to the order of, Elders and Tytfes (Ship- 
ping), Limited; dimensions, 361ft., 46ft. by 32ft.; to carry, 
bananas ; engines, triple-expansion, 27in., 46in., and 75in. by 4Sin., 
pressure 180 Ib.; constructed by Wallsend Slipway and Engineer- 
ing Company; a speed of 13} knots was attained ; trial trip, 
March 15th, 

DoTTEREL, steamer; built by, Swan Hunter and Wigham 
Richardson, Limited ; to the order of, Cork Steamship Company, 
Limited, Cork ; dimensions, 27(ft, by 354ft.; to carry, cargo and 
passengers ; launch, March 17th. 

WuHitE Ska, single-deck screw steamer ; built by, Craig, Taylor 
and Co.; to the order of, Messrs. Sanders, Wake and Co,, London; 
dimensions, 291ft., 42ft., and 20ft. 7in.; to carry, timber ; engines, 
triple-expansion, 2lin., 35in., 57in. by 39in., pressure 160 ]b.; con- 
structed by, North-Eastern Marine Engineering Company ; launch, 
March 17th, 

WHINFIELD, screw steamer ; built by, Ropner and Son, Stockton- 
on-Tees ; to the order of, the Steamship ‘‘ Whinfield ” Company, 
Limited, Newcastle; dimensions, 31lft. 6in., 43ft. by 22ft.; 
engines, triple-expansion, 1000 horse-power, pressure 150 1b.; con- 
structed by, Richardsons, Westgarth and Co., Limited ; launch, 
March 17th. 

LunGerv ; built by, Sir Raylton Dixon and Co., Limited ; to 
the order of, Messrs, Elder Dempster and Co, ; dimensions, 590ft., 
47ft., by 26ft., moulded ; to carry, passengers and cargo ; engines, 
triple-expansion, 21}in., 36in., 59in., by 42in., pressure 1801b,; 
constructed by, The Wallsend Slipway and Engineering Company ; 
launch, March 19th. 

Hitiprock, large steamer; built by Northumberland Ship- 
building Company, Limited ; to the order of, Messrs, Hugh Evans 
and Co., Liverpool ; dimensions, 350ft., 48ft., by 3lft.; to carry, 
6400 tons deadweight ; engines, triple-expansion, 24in., 3%in., 
66in., by 48in., pressure 180 lb.; constructed by Richardsons, 
Westgarth and Co.; launch, March 19th. 

ELAINE, turret steamer; built by, Messrs. Wm. Doxford and 
Sons, Limited ; to the order of, Messrs, Weddell, Turner and Co.; 
to carry, 6153 tons deadweight ; a mean of 114 knots during six 
runs on the measured mile was obtained. 








THE SANITARY INSTITUTE.—A sessional meeting of the Sanitary 
Institute will be held at the Parkes Museum on Saturday, 
March 26th, at 11 a.m., when a discussion will take place on 
‘Municipal Re-housing.” The discussion will be opened by 
W. E. Riley, F.R.I.B.A., Superintending Architect, London 
County Council. The chair will be taken at 1l a.m. by the Mayor 
of St. Marylebone, Rev. H. Russel] Wakefield, 

Rating OF MACHINERY.—An influential and well-attended 
meeting of members of Parliament favourable to the Rating of 
Machinery Bill, was held on March 22nd in one of the committee 
rooms of the House of Commons. Sir William Holland presided, 
and among those present were Sir William Tomlinson, Sir Harry 
Hornby, Sir Charles Dalrymple, Sir John Rolleston, Sir A, Seale 
Haslam, the Right Hon. T. F. Halsey, Colonel Royds, Mr. E. 
Chapman, Mr. Herbert Whiteley, Mr. F. Cawley, Mr. H. Broad- 
hurst, Mr. D. J. Shackleton, Mr. George White, Mr. James Reid, 
Mr. Horval Helme, Mr. John Rutherford, and Mr. Charles 
McArthur. There were also present Mr. Gilbert Watson and Mr. 
G. Humphreys-Davies, secretary and consulting surveyor respec- 
tively to the Machinery Users’ Association. The meeting ex 
pressed their satisfaction at the result of the debate on the second 
reading of the Bill on March 18th, when a substantial majority wa- 
obtained, in spite of a small House and a somewhat unexpected 
debate. The desirability of removing the objection taken to the 
provisions of the measure by members of Parliament representing 
particular localities in England was considered, and in view of the 
misconceptions which apparently exist in these districts as to the 
effect of the operation of the Bill, it was decided immediately to 
appoint a sub-committee for the purpose of taking steps to satisfy 
these particular opponents that their apprehensions are, in fact, 
without foundation. The final form of the sub-committee was not 
absolutely decided upon, but the following members of Parliament 
were elected to act, with power to add to their number :— Sir W. 
H. Holland, Sir W. H. Houldsworth, Sir W. E. M. Tomlinson, Sir 
Edward Strachey, Sir John Rolleston, Mr. Alfred Emmott, Mr. 1). 
J. Shackleton, Mr. George White, and Mr. Edward Chapman. 
The feeling was also expressed that the Machinery Users’ Associa- 
tion should, through its officials, act in direct co-operation with 
the above sub-committee, 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 

In Silesia the trade in iron and steel, both raw 
and manufactured, shows an improvement ; there 
js more life stirring Fig soni fy and some depart- 
ments have been quite busy lately. For pig iron 
a steady demand is reported to come in; on the 
malleable iron market consumers and dealers show 
much less reserve than formerly, and a rise of 
M. 2-50 p.t. has been resolved upon for some 
articles, small lots Laving here and there realised 
M. 5 p.t. more than previously, 

The demand for girders has increased, and 
uotations have stiffened. 

"Of the Silesian ironworks only the Laura-Hiitte 
and the Friedens-Hiitte have joined the Steel 
(Convention, and the competition of the Western 
works will soon become very keen; especially 
against the Huldschinsky and Martha works the 
energies of the Steel Convention will be directed, 
pecause these firms have commenced the manu- 
facturing of girders without joining the syndicate. 
However, both the Martha-Hiitte and the 
Huldschinsky works are reported to have already 
disposed of their production for the present year. 
The contest between the Western and the Silesian 
works would only tend to increase the inclination 
among Silesian ironmasters to form a convention 
of their own. 

More strength and animation could be noticed 
jn several branches of the Rhenish-Westphalian 
jron industry last week. Pig iron is firmer than 
before, and home orders for forge pig and basic 
come in pretty freely, the works purchasing their 
requirements for the second quarter now. For 
mild steel M. 115 p.t. is quoted, against M. 110 
p.t. previously. In semi-finished steel quotations 
have not altered for the present, but malleable 
iron bars are inclined to rise, and girders, too, 
have stiffened. Inland demand for semi-finished 
steel is particularly lively, as many consumers 
were quite without stocks. The sheet trade has 
improved a little, and the wagon factories are 
fairly busy on Government orders, The Union 
of Rhenish-Westphalian hoop mills recently fixed 
the price for hoopsat M.122-50 p.t. free Dortmund 
or Cologne, with a rebate of M. 2-50 p.t. for sales 
over 100 tons. The basis price fixed by the Sheet 
(Convention for three-millimetre sheets, and also 
for heavier sorts, is M. 115 p.t. free Siegen, and 
M. 121 p.t. free Thale (Hartz), is quoted for 
sheets under three-millimetre. A rebate on these 
prices is granted to the large dealers. The price 
of M.121 p.t. for thin sheets shows a rise, whereas 
M. 115 p.t. for heavier sorts means a reduction 
when compared to what was quoted before. 

The forty-fifth general meeting of the Union 
of German Engineers isto take place on June 6th, 
7th, and 8th of present year, at Frankfort-on- 
Main, and not, as was at first contemplated, on 
June 13th, 14th, and 15th. 

The figures given of the shipments of coal in 
the Silesian district during the last two weeks in 
February of present year are anything but satis- 
factory, being 530 wagons per day less than in the 
first two weeks of February, and, compared to 
the same period last year, the decrease is 300 
wagons per day. Demand and inquiry last week 
have been moderate for coal, whereas coke has 
been in good request. 

Rhenish-Westphalian coal owners are doing a 
fair business in engine fuel, but little coal is 
bought for house-fire purposes, and coke is more 
quiet than before. 

The iron and steel trade in Austria-Hungary 
still lacks animation ; very little is bought, and 
the situation all round continues unsatisfactory. 

The Budapest iron dealers, on the 5th inst., 
joined in a convention, the members of which are 
bound to firmly maintain the syndicate prices, 
and thereby the unlimited underquoting hitherto 
practised by the Budapest iron dealers will be 
stopped ; this can only have a favourable influence 
onthe Hungarian iron trade, and hopes are enter- 
tained that, after a while, the Austrian iron dealers 
vill follow the example of their Hungarian rivals. 

Increasing firmness could be noticed in most 
branches of the Belgian iron industry, merchant 
bars, girders, and plates being in improving 
request. Where orders for short terms of delivery 
are in question, 122-50f. p.t. have been asked for 
malleable iron bars, the slight rise in price being 
due to an increasing inland demand. 

Belgian consumers and dealers in coal are 
buying very little at present, holding back as 
much as possible with their purchases until 
the State Railways’ tenderings have taken 
place, and prices have been regulated for summer. 

Prospects improve in the French iron industry ; 
from most departments increasing occupation is 
reported ; only in the Meurthe-et- Moselle Depart- 
ment prices aré complained of as being still very 
low and unremunerative. 

For house coal only an indifferent inquiry is 
reported, and a decrease in quotations generally 
is expected in France. Engine coal was in pretty 
strong request, 


TRADE AND BUSINESS ANNOUNCE: 
MENTS. 

_ Epwarp G, HeErsert, Limited, engineers, 

inform us that they have been obliged to move 

from Cornbrook Park Works to a larger works at 

‘osamond-street East, Manchester. 

WILLANS AND Ropinson, Limited—boiler de- 
partment—Queen’s Ferry, advise us that they 
have appointed Mr. Charles J. Doré, of Little 
Perdiswell, Worcester, their sole agent for the 
sale of their manufactures and specialities. 

Messrs. MANLOVE, ALLIOTT AND Co., Limited, 
engineers, Nottingham, have received instructions 
to put in hand a complete steam laundry plant, 
including washing machines, hydro-extractor, 
drying closet, ironing machines, and other ap- 
paratus, together with the engine power, driving 
gear, piping connections, &c., for the Grand 
Hotel, Harrogate. 

MESSRS. THE RHODES ELECTRICAL MANU- 
FACTURING COMPANY, Limited, have informed us 
that they have established a branch office at 35, 
McAlpine-street, Glasgow, for the sale of their 
manufactures—electric motors and dynamos—for 
the whole of Scotland, under the management of 
Mr. James T. Donald and Co., Limited, All 
inquiries for that district will be dealt with at 
this address, 


THE PATENT JOURNAL. 


Condensed from ‘‘ The Illustrated Oficial Journal 
of Patents,” 


Application for Letters Patent. 


£@ When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics, 


10th Mureh, 1904. 


5837. Inpicators, J. F, Bennett and E. P. Hides, 
Sheffield. 

5838. OptTicaL LANTERNS and THEIR I[LLUMINATION, 
R. W. Paul, London. 

5839. Scarrs, H. W. Hall, London. 

5840; Lusricators, W. Pearce, Birmingham. 

5841. ATMOSPHERIC BURNERS, M. ay, Lowden. 

ATTACHABLE BuRYING Breast, W. Taylor, Lin- 
coin, 

5843, Firepiaces, J. Dunn, jun., Super. 

5844. Door Coser, 8. W. Finch, London. 

Lockina Device for Boots, 8. H. Manners, 
Rushall, near Waisall. 

5846, ELecrrical, ANNUNCIATOR and Rexay, A. C. 
Brown, London. 

5847. TRIGGER ATTACHMENT for Guns, S. H. Manners, 
Rushall, near Wallsall. 

5848. Fitrerinc Water, J. H. Carruthers and J. 
Gourlay, Glasgow, 

5849. SMOKING Pipes, W. Stewart, Glasgow. 

5850. KeEPInG Mourus of Sacks Open, W. W. Milne 

and W. Urie, Glasgow. 

51. Bouts for Doors, J. Tipper, Wolverhampton. 

INTERNAL ComBUSTION ENGInEs, The Wolseley 
Tool and Motor Car Company, Limited, and H. 
Austin, Wolverhampton. 

5853. MANUFACTURING PLASTER of Paris, W. Brothers, 
Manchester. 

5854. Firk ScrEENS and Draw P ates, F. Cooper, 
Birmingham. 

5855. Sou. CLosets, A. M. Gordon, Glasgow. 

5856. Steam Boiiers, A. Robertson and D. H. Simpson, 
Glasgow. 

. Hanpies of Gotr CLurs J. R. Brown, Glasgow. 

INFLATABLE RusBER Toys, T. Dowler, Man- 
chester. 

5859. FrLoats for CarsBurRETTERS, C. Brown, W. H. 
Barlow, and Brown and Barlow, Limited, Birming- 
ham. 

5860, Evecrric LaMPHOLDER, H. Hirst and J. H. 
Collings, London. 

5861. InsuLaTiING Lixinas, C. M. Dorman and R. A. 
Smith, Salford. 

5862. WasHinG Macuines, E. Woodward, Liverpool. 

5863. UnRoL_urnc and Re-ROLLING Carpets, G. 8. 
Wainwright, Leeds. 

5864. Lacinc Upvrrs of Boots, F. O. Ward, Leeds. 

5865. Puncuinc Jacquarp Carps, A. Rodeck and W. 
Scott, Keighley. 

5866. Looms for Weavinec, A. Rodeck and W. Scott, 
Keighley. 

5867. SPINNING MuvEs, A. Metcalf, Keighley. 

5868. PLate Benpinc Macuines, Craig and Donald, 
Limited, and A. C. Patrick, London. 

5869. PuLtteys for Moror Cyc.ies, J. W. Fitch and 
G. W. Howard, Birmingham. 

5870. Fixinc Burner Movurtupteces, E. Frackmann, 
Dresden. 

5871. Vatves for Gas Furnaces, A. Harrison and W. 
Crawford, Glasgow. 

5872. Suirts, P. and J. Whitaker, Burnley. 

5873. MANUFACTURE of TupEs, B. F. McTear, Liver- 
pool. 

5874. Rotvers for Carpinc Macaryery, C. Darnley, 
Huddersfield. 

5875. Raprp Water Heater, E. W. Parish, Leicester. 

5876. Construction of Bins for Grain, A. A. Govan, 
Glasgow. 

5877. INTERNAL CompustTion Enoines, R. Kennedy, 
Leeds. 

5878. Hoor-paps for Horses, J. B. Brooks, Birming- 
ham. 

5879. Evectric Fittrnes, H. R. Webb, Nottingham. 

5880. TREES and STRETCHERS for Boots, G. Perrott, 
London. 

5881. Pockets for BittiaRp TaBLEs, H. T. Davidge, 
London. 

5882. Moror Tractors, A. E. 8. Craig, E. A. D. Kisch, 
and G. L. M. Dérwald, London. 

5883. COMBINED AIR Pump and Motor, A. E. 8. Craig, 
E. A. D. Kisch, and G. L. M. Dérwald, London. 

5884. Frame for Ruc-makine, W. Ackroyd, Heckmond- 
wike. 

5885. Fastentnc Device for Boxes, E. Edwards, 
London. 

5886. CLEANING Topacco Pipes, F. Benitz, Hamburg, 
Germany. 

5887. Evectinc Juice from Topacco Pips, W. Taylor, 
Perth, N.B. 

5888. Arr Pumps, T. E. B. Brown, London. 

5889, Avtromatic Drop Frxtures, H. M. Sturgis, 
St. Louis, U.S.A. 

5890. Sians for ADVERTISING PuRPosEs, 8S. R. Squires, 
London. 

5891. INFLATING PNgumaTic Tires, A. H. Edwards, 
London. 

5892. ELrectric Lamps, C. O. Bastian, London. 

893. Datinc and Enporsino Stamps, 8. H. de Lacy, 

London. 

5894. PHoroGRAPHIC PRINTING FramEs, — Clement 
and G. Gilmer, London. 

5895. JoINING CELLULOID PLaTEs to Brass Piatss, D. 
. Madsen, Odense, Denmark. 

5896. ADVERTISING Device, H. C. Braun and A. W. 
Southey, London. 

5897. MecHanicaL Toys, A. Paget, North Cray, Kent. 

5898. Comsustion of Liquip Fuser, P. O. Rowlands, 






































s, W. J. Taylor, Cardiff. 

5900. HoLpING PoLISHING PREPARATIONS, C. J. Axten, 
London. 

5901. WristLet for CARRYING a WatcH, M. Borgzinner, 
London. 

5902. ; EIGHING GRANULAR SuBSTANCES, C. D. Cromley, 
London. 

5908. Vatve Seats, A. R. Thirian, London. 

5904. StRincED Musica InstrRuMENTs, W. G. Coker, 
London. 

5905. APPLIANCE for ApJsusTING BLousss, G. W. Kider- 
len, London. 

5906. War Brean, A. Gringoire, London. 

5907. ConstrucTION of BILLIARD TaBLEs, F. R. Wright, 
London. 

5908. ENvELOpEs, L. Azulay, London. 

5909. AMBULANCES, G. Mestrovich, London. 

5910. CLinicaL THERMOMETERS, G, H. Zeal, London. 

5911. MaNuractuRING Gasks, B. Loomis and H. Petti- 
bone, Londun. 

5912. DeLiverInc Gas to Expioston Enotngs, B. 
Loomis and H. Pettibone, London. 

59138. MAKING ARTIFICIAL MaRBLg, L. Térno, Berlin, 
Germany. 

5914. ELtectric Pocket Lamp, S. Kraus, Berlin, Ger- 
many. 

5915. Repuctne the Errect of Gravity on Boprgs, C. 
G. Woodhead, London. 

5916. CarpurRETeRS for PETROL ENoINgs, E. E. Bentall, 
London. 

5917. Propucine Ercuines from Neaatives, E. Spitzer, 
London. 

5918, INCANDESCENT Gas Lamps, A. Heimann, London. 

5919. SELF-FITTING Dress, C. A. Bacon, London. 

5920. RounpinG off the Soies of Boots, O. Robinson, 
London. 

5921. Execrric MELTING Furnaces, La_ Société 
Anonyme |'Industrie Verriére et ses dérivés, London. 

5922. WeicHine Macuines, H. Pottin and L. M. de 
Logelitre, London, 

5923. NAVIGABLE VEssELs, W. P. Thompson, Liverpool. 

5924. Heat Insucatine Devices, B, Buhlmann, Liver- 





pool. 


5925. INCANDESCENT Gas Lamps, C. Skaife, Liverpool. 

5926. ELectric Morors, Mavor and Coulson, Limited, 
and H. A. Mavor, London. 

5927. Wueet Tires of Roap VeniciEs, A. E. Crowdy, 
London. 

5928. Fire ExtincuisueErs, F. L. Ames, London. 

5929. Borr.e Stoppers, L. J. Jocelyn, London. 

5980. Sarety Racks for Coats, &c., C. F. Garland, 
London. 

5931. Connectors for Evectrric Conpuctors, The 
British Thomson-Houston Company, Limited.—/( 7'he 
General Electric Company, United States.) 

5932. Puttine Tops on Cans, J. G. and M. 0. Rehfuss, 
London. 

5983, CAN-SOLDERING MecHanisM, J. G. and M. 0. 
Rehfuss, London. 

5984. CAN-MAKING Macuiyes, J. G. and M. O. Rehfuss, 
London, 

5935, CoLLars, E. Roberts, London. 

. APPARATUS for ADMINISTERING AN #STHETICS, FP. 
Kleinsorgen, London. 

5037. CoINn-FREED Macuines, A. J. Boult.—(Lisenir rhe 
Gaggenau Akticngesellachast and Ludirig Leitner, Ger- 
mtn.) 

O38, INCANDESCENT Gas Lamps, A. C. Noad, London. 

5439. Swixc Bep for Usk on Boarp Suarp, C. Soulas, 
London. 

5940. Removinc Hvusks from Grarn, L. V. Shirtliff. 
(F. Shirtlit, India.) 

5941. TrRipLe Vatve Piston, A. H. Geltz and L. L. 

osack, London. 

5942. ADVERTISING APPARATUS, M. O. Beck, London. 

5943. Door Fastentnas, F. J. J. Gibbons, London. 

5944. CycLeE Hanpie-pars, G. Riek, A. Neuman, and 
F. Korn, London. 

5945. Drivine Bevrs, F. M. McLarty, London. 

5946. Propuction of MiLk Powper, R. R. F. Butler, 
London. 








llth March, 1904. 


5947. Epon of Lensgs, J. H. Sutcliffe, London. 

5948. Support for PHOTOGRAPHIC SENSITIVE EMULSIONS, 
J. Findlay, Ilford. 

5949. PicrurE Post-carps, T. and E. O. Brown, 
Salisbury. 

5950. ReaeLtatinc Rorary Pomps, L. G. Adlam, 
Bristol. 

Va.ves, W. H. Bradburn, Wolverhampton. 

Inpvucinc Dravcut in Borers, T. Walker, 
Manchester. 

5953. Steam GeNERATORS for MARINE Purposes, T. 
Walker, Manchester. 

5954. INDIA-RUBBER WaTER Bortr.es, T. Hacking, 
Manchester. 

5955. R@COVERING ByE-PRopUcTS from CoaAL-pust, J. 
C. Sellars, Birkenhead. 

5956. Srups for Surrts, E. C. Forrester and F. R. Baker, 
Birmingham. 

5957. MANUFACTURE Of PNEUMATIC T1REs, D. F. Lintine, 
Birmingham. 

5958. Aim Compressors, J. A. Coombs, Dukinfield. 
Cheshire. 

5959. Brake Device for Bicycies, C. V. Thierry, 
London. 

5960. Bato Sponces, E. Bethel and A. H. Stevenson, 
Liverpool. 

5961. UMBRELLAS, T. Pachali, Kingston-on-Thames. 

5962. ImpROVED ENLARGING CAMERAS, T. P. Bethell, 
Liverpool. 

5963. Macutxes for Dressinc FLovr, 8. Austin, Man- 
chester. 

5964. MECHANISM for the Proputsion of Suips, W. W. 
Reilly, Manchester. 

5965. MatcH Box, H. Barton. Bristol. 

5966. VEHICLE WHEEL Tires, C. W. Hayward, Liver- 






5951. 


5952. 


5967. TRAMWAY and Raittway Pornts, J. Westaway, 
Liverpool. 
5968. Hanp Guarps for Cycies, J. E. Beckett, Shef- 


field. 

5969. Rests for Larues, B. W. Winder and W. Burgan, 
Sheffield. 

5970. SEcuRING ARTICLES in Cnucks, J. Scrivens, Bir- 
mingham. 

5971. Mituinc Cutters, J. F. Dowding, Manchester. 

5972. RoLters and Toorsep WHEELS, R. Atherton, 
Bradfo: 


5973. ArracHinc Tips to Boot HEELs, J. Ferrier, 
Northampton. 

5974. Stipinc Sockets for Winpows, T. Hawkins, 
Birmingham. 





5975. Brake Hanpues, E. Lansing and E. F. Burch, 
Manchester. 

5976. Stream Borers and Arr Heaters, J. Bliss, 
Manchester. 

5977. WeicuHTING the Warp Beams of Looms, E. M. 
Cope and I. A. Hodgkinson, Halifax. 

5978. Covers for OuTsipE of TrRamcars, W. Findlay, 


Glasgow. 
5979. CLota for Decoration of Watts, W. Clark, 





undee. 

5980. Heatinc Apparatus, K. A. Ziigel, Mannheim, 

Germany. 

5981. DIsPLAYING ADVERTISEMENTS, T. Frame and D. 
Ferguson, jun., Glasgow. 

5982. CORRUGATING APPARATUS, A. G. Jeynesand G. W. 
Green, Norton-on-Tees. 

5983. CoNTROLLING ELECTRO - moToRS, B. N. Dadge, 
Liverpool. 

5984, FIRE-EXTINGUISHING APPARATUS, H, Simpsonand 
R. Thomlinson, Liverpool. 

5985. MaNUFACTURING TiLEs, K. N. Frydenlund, 
London. 

5986. WooD-MORTISING MACHINE, T., R., and W. Lees, 
Manchester. 

5987. Rotary Gas Morors, C. 8S. and G. Richards, 
Manchester. 

5988. Borers, G. H. Halley, Glasgow. 

5989. Startina Device for Enarnes, G. H. Halley, 


ow. 

5990. Dryinc LaBeLts on BorrTies, R. Hatton, 
Birmingham. 

5991. TRANSMISSION of Mgssacgs, W. Brierley, London. 

5992. Crips for Hotpine Saucers, J. L. Nicol, London. 

5993. SELF-SAVING FIRE-ESCAPE APPARATUS, F. Stabe, 
London. 

5994. PropucING ARTIFICIAL CAMPHOR, F. Greening, 
Gravesend. 

5995. Motor Cycie Brut Cup, A. J. Sheen, Aberdare, 
South Wales. 

5996. Contact Breakers, H. W. C. Cox and F. Butt, 
London. 

5997. Locks or Fastenincs for Doors, W. E. Hipkins, 
Birmingham. 

5998. ELECTRO-CAPILLARY REtays, J.T. Armstrongand 
A, Orling, London. 

5999. Dress Hoiper, H. Allwright, London. 

6000. SecurING Tips to BiLLiaRD Curs, L. Goodale, 
London. 

6001. MecHANIsM of MuLTIPLE Counters, H. Oppen- 
heimer. — (Aktiengesellachaft Mir and Genest, Ger- 
many.) 

6002. Apparatus for Cannina Foop, C. C. Hovey, 
London. 

6008. ANTI-SLIPPING HorsEsHoks, A. W. MclL. Keen, 
London. 

6004, Foa-sIGNALLING APPARATUS, H. Birdsall, London. 

6005. FLUE ARRANGEMENT for FurNacgs, E. Curran, 
Cardiff. 

6006. ELEcTRIC Motor Startine Gear, B. C. Williams- 
Ellis, Thames Ditton, Surrey. 

6007. MANUFACTURE of ARTIFICIAL Stone, V. Steger, 
London. 

6008. Device for SusPENDING PictuREs, W. E. 8S. Ram- 
say and S. McMurray, London. 

6009. TREATMENT of DisEasEs by ELEcTRotysis, G. L. 
Hogan, London 


6010, Lacks for Boots and SHogs, A. Lattinville, | 


ndon. 

6011. MANUALLY-PROPELLED VEHICLES, J. C. Bérubé, 
mdon, 

6012. Neck Scarrs, J. S. Wyndham, London. 

6013. AsyNcHRONOUs Motors, G. Meller, London. 








6014. OrE Loapina Macutnes, T. Mcl.. Park, London. 








6015. Braipinc Macuives, H. H. Lake.—(W. Hill. 
United States.) 

6016. Roap VenicuEs, T. A. d’A. Macedo, London. 

6017. Divine Apparatus, C. V. Skorzewski, London. 

6018. PuotoorapHs, O. Fulton and W. M. Gillard, 
London. 

6019. Bepstzaps, A. H. Smith, B. A. Lillie, L. P. 
Butterfield, and E. E. L. Pattison, London. 

6020. ImrraTion STarnED GLass Wrixpows, 8. N. Sedg- 
wick, London. 

6021. Grinpinc Macutrygs, 8. Osborn.—(J. Moffat, 
Queensland.) 

6022. Rope Havtace Cures, J. W. Teale, London. 

6023. Foitpinc BicycLe Frame, T. E. Williams and J. 
Mason, Birmingham. 

6024, Srexcit Sueets, D. Gestetner, London. 

6025. Car Coupiines, ID). P. Moran, London. 

6026, Hose Cramps, V. H. Davison, London. 

027. KEEL Biocks, G. Anderson, London. 

28, ABSORBENT for Lupricants, W. J. F. de Ryk, 
London. 

6029. NurLocks, A. Ancker, London. 

6030. TELEPHONES, G. E. Parker and M. A. Adam, 
London. 

6031. Ventc.e Coverines, A. W. Tooley and G. F. 
Richardson, London. 

6032. GiLoves, 8. Brachfeld and G. Spitz, London. 

6033. WicKERWORK TRAVELLING TRUNKS, J. Wandlain- 
court, London. 

6034. Motive Power, T. Hamilton-Adams and H. 8. 
Souttar, London. 

6035. ATTACHING ELEectRIc CaBLEs to WALLS, F. Tyers, 
London. 

6036. TusuLaR E.ectric Resistances, The British 
Thomson-Houston Company, Limited, E. J. Murphy, 
and H. W. Turner, London. 

6037. Propucinc Hic Vacua, The British Thomson- 
Houston Company, Limited.—(7The General Electric 
Company, United States.) 

6038. Dynamo ELecrric Macuings, The British Thom- 
son-Houston Company, Limited.—(The General 
Electric Company, United States.) 

6039. ConTROLLING VaLvEs for AIR PRESSURE 
Systems, The British Thomson-Houston Company, 
Limited.—({The General Electric Company, United 
States.) 

6040. ELecrric Arc Lamps, H. C. Levis —(The Generel 
Electric Company, United States.) 

6041. ELrecrric Arc Lamps, H. C. Levis.—(The General 
Electric Companu, United States.) 

6042. ELectric Arc Lamps, H. C. Levis.—(The General 
Electric Company, United States.) 

6043. WepcE SEPARATOR for DenTaL PurPosEs, E. Rudel 
and The Dental Manufacturing Company, Limited, 
London. 

6044. Gas Heatino Stoves, F. Eichfelder, Liverpool. 

6045. Pusiic Decorations, F. A. Wilkins, Liverpool. 

6046. METALLIC ALLoys, T. Wemyss-Just and J. G. 
Hurry, London. 

6047. Pneumatic Tires, E Deitz and J. Quesnel, 
London. 

6048. ImproveD Picror1aL LETTER-CARD, L. Wolfram, 
London. 

6049. GENERATOR for Propucine Srzam, J. Delizy, 
London. 

6050. Bucket Conveyors, J. M. Dedge, London. 

6051. Lupricators, J. Y. Johnson.—(The Societé 
Fabbrica Italiana @ Automobili, Italy.) 

6052. Devices for INTERNAL CoMBUSTION Encrngs, J. Y, 
Johnson. —{ The Societa Fabbrica Italianad Automobili, 
Italy.) 

6053. CARBURETTERS for Ort Encryes, J. Y. Johnscn., 
—(The Societs: Fabbrica Italiana d’ Automobili, Italy.) 

6054. CoverINnes for Ricks of Hay, &c., G. E. King, 
London. 

6055. StgaM TURBINES, Willans and Robinson, Limited, 
and M. H. P. R. Sankey, London. 

6056. Screw Jacks, J. M. Prigent, London. 

6057. Row .ocks, J. A. Jagger, London. 

6058. Fins Usep for Srcurtnc Hats, M. Merten, 
London, 
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6059. DeveLoprno Roit Fivas, C. R. Wylie, Old Charl- 
ton, Kent. 

6060. Banps for Drivixa Motors, C. McD. Cheeld, 
Thorpe-le-Soken, near Colchester. 

6061. SHeeT Metat Hanpies for Harpware, R. H. 
Hepburn, Birmingham. 

6062. Makino of CANDLE SHADE Ho_pers, M. Lawton, 
Birmingham. 

6063. SpRayeRS for PREVENTING Fire, A. Gee, Bir- 
mingham. 

6064. CorK-scrEws, F. Sunderland and J. Cox, Bir- 
mingham. 

6065. Ax Es for Motors, M. O’Carroll, Coachford, Co. 
Cork, Ireland. 

6066. LaprovEeD Vice, G. A. Baumann, Kingston-on- 
Thames. 

6067. ADsvsTMENT of CompassEs, E. Gruby, Stockton- 
on-Tees. 

6068. ConTROLLING VotTacEs, L. J. Aron, Birming- 


a. 

6069. STEAM Borxers, J. J. Tinker, Manchester. 

6070. Boxes for PROPAGATING PLaNTs, R. Wells and R, 
C. Philpott, Manchester. 

6071. Macuine for SHARPENING Driwis, J. J. Dahl, 
London. 

6072. GLENDENNING OvEN, J. Roach, T. Clark, and H, 
McAleer, Workington. 

6073. Suirts, J. W. Waldron, Sheffield. 

6074. Pipe Jornt, S. Saunders, Manchester. 

6075. MecHANIsM for PREPAYMENT Gas Meters, T. Fox, 
Manchester. 

6076. TELEPHONE Recervers, A. Marr, Manchester. 

6077. Rests for Usk with STEP-LADDERS, C. A. Jones, 
Gloucester. 
78. Steps or SELF-suPPoRTING LappeERs, C. A. Jones 
Gloucester. 

6079. Sprincs for Door Locks, A. D. Ash, Willenhall, 


6080. ManrracturE of Soap, P. and J. Slater, Man- 
chester. 

6081. PREVENTING AccEss to Liqurp in VessEets, W. H 
Berry, Manchester. 

6082. PNeumatic Tirgs, J. Birtwistle, Manchester. 

6083. PRESERVING PERISHABLE Goons, R. Lewis and 
G. Meek, Cardiff. 

6084. CoLLAPSIBLE LANTERN, R. Staub, _—— 

6085. Pneumatic TrrEs, F. L. Bennett, Manchester. 

6086. BeLt SHirTrer for Step Puiieys, E. Kottusch, 
Glasgow. 

6087. CLamp FasTENING for Bett Putteys, E. Kottusch, 
Glasgow. 

6088. Bet Sarprers, E. Kottusch, Glasgow. 

6089. Packet FILLER, J. Peake, Spalding, Lincoln- 
shire. 

6090. Means for TRANSMITTING PowER, W. J. G. For- 
man, Glasgow. 

6091. STERILISING SuRGIcAL APPLIANCES, A. Leseurre, 
Manchester. 

6092. Sgats, J. Greenough, Manchester. 

6093. TREATING Pie Fasrics, G. H. Norton and G. T. 
and T. W. Hellewell, Halifax. 

6(94. Trppinc CicareTres, F. C. Ashcroft and J. L. 
Thomas, Liverpool. 

6095. SarLine Boats, C. J. Bodlund, London. 

6096. Sprayinc DistnFecTInc F iors, A. Bruce, 
G Ww, 


ow. 
6097. AvcTomaTic Goops CounTING during WEIGHING, J. 
Leigh, Hull. 
6098. C1GARETrE and Cicar Case, E. E. Thompson, 
Birmingham. 
6099. ADVERTISING Device, H. H. and W. E. Woodyer, 
Manchester. 


| 6100. Mittinc Woven Fasrics, R. Beaumont, T. 


Hollis, and A. Yewdall, Leeds. 

6101. FertTiuisers, J. Crone, D. C. Taylor, and F. 
Williams, Liverpool. 

6102. StrrRuPs, M. Sax and W. Breustedt, jun., 
London. 

6103. CLEANING the SurFack of Printixe Prates, F. 
E. Blaisdell, London, 
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6104, ELecrric Contact Breakers, J. C. and G, Fuller, 
London. 

6105. Gun Casgs, E. P. and H. W. Lawrence, and J. 
Row, London. 

6106. Supports for Caarrs, W. F. Spratt and R. Curson, 


mdon. 

6107. Novet Recreation Device, H. H. Pattee, 
London. 

6108. INcANDESCENT Gas Burners, C. J. Alexander, 
London. 

6109. Lurr for Warar, 8S. B. Donaldson, London. 

6110. ELecrric Lamps, C. E. Foster, E. R. Grote, and 
M. V. Ely, London. 

6111. Apparatus for Trpprnc Coa, Sir W. G. Arm- 
strong, Whitworth, and Co., Limited, and 8. G. 
Homfray, London. 

6112. PLasters, Robinson and Sons, Limited, and F. 
A. U. Smith, London. 

6113. CoLiarR, D. B. McCallum, London, 

6114. Excring Governors, The Brush Electrical Engi- 
neering Company, Limited, and W. Chilton, 
London. 

6115. THRasHING Macuines, Clayton and Shuttle- 
worth, Limited, and C. G. Kidd, London. 

6116. Apparatus for SHootina Practice, F. Walloch, 
T.ondon. 

617. Exvrerric M 
london, 

Revers, J. J. 
Italy.) 

119. ADVERTISEMENT 
aches, Liverpool. 
6120. Fastenrnas for 

London. 

O21. Herroarareus, C. K. Mills.--(s. 
ladia.) 

6122. Latur Caucks, A. Herbert and W. A. Hildreth, 
London. 

6128. Lator Heapstocks, A. Herbert and P. V. Vernon, 
London. 

6124. ATTACHING FeaTHERs to Harts, A. 
London. 

6125. CARRIER for TaBLeTs Usep in Rainway WorRK- 
1nG, E. Tyer.—(J. A. Hojfe, Cape Colony.) 

6126. VarIaBLE SPEED Dynamos, H. L. Lynton, By- 
fleet, Surrey. 

6127. SHEET-METAL HovsrEnoLp UreEnstrs, J. Har- 
matta, London. 

6128. Apparatus for Coottnc Purposes, A. F. Burdh, 
London. 

6129, Boot Protectors, A. J. Boult.—(United Sho 
Machinery Company, United States.) 

6130. Hat-prx, R. Wilkinson, London. 

6131. Racine Boats, T. E. 8S. Ellis, Baron Howard de 
Walden, and S. and H. Knudsen, London. 

6132. Evectric Accumutators, H. Contal, London. 

6133. Heatine Apparatus, W. Kane, London. 

6134. Bensen Burners, H. H. Lake.—(J. Hardt, Ger- 
many.) 

6135. Fastentnos for Boots, A. Jones, London. 

6136. ImprREssING and Prrroratine P.rers, J. Sohn, 
London. 

6137. SKID-PREVENTERS for Motor Cars, W. D. Sains- 
bury, J. R. Nisbet, and Sainsbury’s Anti-Skidders, 
Limited, London. 

6138. Steertmne Device for AvToMoBILES, R. M. A. B. 
Munro, London. 
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6139. Movutpinc Apparatus, W. 
Barnett, Harrogate. 

6140. INCANDESCENT Gas BURNERS, 
chester. 

614L. ManuractuRE of CARTRIDGE 
Martin, Birmingham. 

6142. Steam Purirrer, W. H. Luke, Chester. 

6143. Manvuractorinc Sats of Leap, W. 
London. 

6144. Frrepiaces, W. Jones, Bangor. 

6145. Riper Tite for Roors, A. G. Wilkinson and C. 
Sharples, Stockport. 

6146. AUTO-ROTARY ADVERTISER, J. J. Blood, Bir- 
mingham. 

6147. Penctt SHarpeners, J. T. Pearson, Burnley. 

6148. Game, W. F. Harber, London. 

6149. Construction of SHarts, G. Moore, jun., Bir- 
mingham. 

6150. Construction of Baskets, G. Hall, Stoke-on- 
Trent. 

6151. ADJUSTABLE Compasses, A. W. Dargue and F. 
Moore, Halifax. 

6152. Maxine the V-sHapep Epck on BaRREL Heaps, 
J. H. Gray, Hull. 

6153, CHILDREN’s CrapiEs, W. Harrop and T. Stewart, 
Manchester. 

6154. AppLiances for Movuntina Insects, W. Moun- 
field, Manchester. 

61 Urrats, J. Merrill, Sheffield. 

6156. Furvaces for Steam Borters, W. Whittaker, 
Burnley. 

6157. Locks for Doors and Wiwypows, C. 
Berlin, Germany. 

6158. PorTaBLE SANITARY Pan, 8. G. Bennet‘, Wolver- 
hampton. 

6159. Gaucr Giass Protector, H. M. Walker, Stoke- 
on-Trent. 

6160. Fastentnc Rartway Truck Doors, A. J. Tab- 
binor, Stoke-on-Trent. 

6161. Lamps for Ustnc Minera Or, M. B. O’Brien, 
London. 

6162. Destroyinc the SMoKE and SMELL of BurNInG 
Om, M. B. O’Brien, London. 

6163. Devices for Drytna Boots, W. Braun, Berlin, 
Germany. 

6164. Devices for Countinc Corns, F. Kellner, Berlin, 
Germany. 

6165. Funnets, W. Ende, Berlin, Germany. 

6166. AuTomatic Mice Traps, E. Heidrich, Berlin, 
Germany. 

6167. Devices for WIDENING the MoutH of the Wome, 
E. Nowakowski, Berlin, Germany. 

6168. SELF-SHUTTLING Looms, W. H. Hoyle and T. 
Barker, Manchester. 

6169, Conveyors and Exevators, H. J. Toogood, 


Frsk Wires, Pulvermacher, 


Royden.—(Auirviaa Cei-Rigotti, 


Distrrautina Devrer, FE. M. 


Leaatinas, J. M. Dennison, 


Movton, Punjab, 


F. Apthorp, 


Aleock and L. 


B. Helme, Man- 


Povcaes, P. A. 


Mills, 


Novak, 


seeds. 

6170. Metuop of STEERING TorpEnors, H. F. Christie, 
Droitwich. 

6171. Macutyes for Sprnnrina Yarns, W. Gaskell, 
Keighley. 

6172. Batts for PLayine Gotr, W. H. and H. Southon, 
London. 

6173. Topacco Pipr, C. Jackson, London. 

6174. Covers for Cots and Bepsrgaps, K. G. Hugill, 
London. 

6175. Grist Hopper for Grats, T. Crossman, London. 

6176. Crip for Hotpinc Dupiicate Batt Heaps in 
Cover, W. E. Coleman and F. G. Fender, Tooting 
Common, Surrey. 

GRAPNEL, PF. 

Gibraltar.) 

6178. RIFLe Sicuts, J. E. Livsey, London. 

6179. Brosn Fasrener, E. Arinstrong, Blackburn. 

6180, Lamp ExtinouisHer, J. T. Mattison, London. 

6181. MacHINE for Benpina Iron Bars, W. Taylor, 
London. 

6182. Means for PRESERVING and Storina Fors, V. 
Honour, London. 

6183. Esectinc Cuttincs while Drituinc Howes in 
Rocks, J. G. Leyner, London. 

6184. Foon, G. C. Nesbitt, London. 

6185, Sarety Pins, I. A. Margesson, London. 

6186. SempsTREss' Workpox, I. Margesson, 
London. 

6187. PREVENTING MOISTURE CONDENSING On WINDOWS * 
i. H. Addenbrooke, London. 

6188. APPARATUS for COMMUNICATING BETWEEN PassEN- 
cers and Guarp, W. R. Pether and R. C. Gulliver, 
London. 


M. Rogers. (G. M. Renniv, 


6189. CHIMNEY-VENTILATING Cows, G. H. Gooderson, | 


London. 

6190, Frre Kiypiers, E. tL. 
London. 

6191, VARIABLE Sperp Grar for Cycres, J. C, Phelon, 
London. 


Priest and J. Gibbr, 





6192. Brake Cup for Cycies, E. W. Bohle, Birming- 
ham. 

6193. Ick CREAM FreEEzERS, C. R. Hamilton, London. 

6194. ImpROvED Fountain Pens, E. de la Rue, 
London. 

6195. PERFORATED Cover for SUETGRATER, E. Thurgood, 
London. 

6196. TURBINE Pumps, H. E. 
ton, United States.) 

6197. Ripinc and 
London. 

6198. AN 
London. 

6199. Rorary Gas Enorngs, F. O. Farwell, London, 

6200, GLASS-MELTING FuRNAcES, H. Hilde, London. 

6201. Wirevess TeLearapuy Systems, R. Arno, 
London. 

6202. VAPORISATION 
London. 

6203. Larue Motions, A. Herbert and P. V. Vernon, 
London. 

6204. PENHOLDER, N. 
Cevlon.) 

6205. ATTACHMENTS for Sprina Rowers, E. F. Harts- 

hora, London. 

6206. ATTACHMENTS for Sprina Roriers, EF. F. Harts- 
1orn, London, 

68207. SHERT - CONVEYING 
London. 

6208, Looms, A. EF, 
London. 

6209, DourRLe-rackD LEVER Cam, R. Taylor, London, 

6210, CoMPRESSED ATR INSTALLATIONS, P. Pilkington, 
Limited, and G. J. Gibbs, Liverpool. 

i2ll. Provans, J. 8S. Pelt, Liverpool. 

6212. Mounting ArtiriciaL Trern, J. 
Liverpool, 

6213. COUNTER-SALE 
London. 

6214, ToRNING 
London. 

6215. Wiek Devices for Cycie Lamps, F. M. Burrell, 
London. 

6216. STaBLE HybRosuLPuHITE Compounns, O. Imray.- 
(F vormals Meister, Lucius, and Briining, 
Germai 

6217. MANUFACTURING CoLouR LaKkEsfrom Dyk-STUFFs, 
C. D. Abel. —( Aktien Gesellschaft fiir Anilin Fabrika- 
tion, Germany.) 

6218. AUTOMATIC SusPENSION of ELEcTRIC ARc Lamps, 
O. Imray. —( Deutsche Wagten and Munitions Fabviken, 
Germany.) 

6219. SHackLEs for CoupLina Ventcies, W. Walker, 
London. 

6220. MACHINE H. 
London. 

3221. Couptina, 8. H. Simons, London. 

2. Ruppers, H. Fownes, London. 
8. Protectors for GAauGE GLASSES, 
ondon. 

6224, NON-SLIPPING 
London. 

6225. Manuracture of Derivatives of Inpoxy.L, J. 
Y. Johnson.—{The Badische Anilin and Soda Fabrik, 

fev many.) 

3. MANUFACTURE or Propuction of Inpico Wuire, J. 
Y. Johnson.—{The Badische Anilin and Soda Fabrik, 
Germany.) 

CHANGE 


Newton.—(H. R. Worthing- 


WaLkine Boots, T. W. Hill, 


ImpRovED Dancina Toy, H. P. Rugg, 


Appliances, G. Mennesson, 


Dickson.—(R. C. Dickson, 


Macuines, T. C. Dexter, 


Stroud and A. Springthorpe, 


S. Thompson, 


Cueck Books, (. B. Smith, 


of Crreutar Articies, T. W. Barber, 


for Makinc Bas, Holscher, 


F. Baumann, 


Pneumatic Tires, G. Dumond, 


Speep Gear, S. Bramley - Moore, 


220, SuPPLYING LUBRICANT to WHEELS, A. 8S. Hickley, 
London. 

6230. Meters, B. Kalinowski, London. 

6231. ComBineD PorTaBLe Steam Evcrng, J. Wigham, 
London. 

6232. Drivino Gear for Cyciks, P. F. B. de Chavannes, 
London. 

6233. Lamp Frrttnes, The British Thomson-Houston 
Company, Limited.—{The General Electric Company, 
United States.) 

6234. MiLKk-cans, G. A. Dowse, London. 

6235. Process for PRESERVING Eaas, V. 
London. 

6236. ImpRovED Drivinc Grar for Cycies, J. Schulz, 
London. 

6237. OVERHEAD EcectricConpuctors, J. H. L. Bishop, 
London. 

5 Torpines, H. F. Fullagar, London. 

ConDENSING APPARATUS, D. 
London. 

6240. Boriers, R. W. H. Bailey, London. 

6241. HypkocaRBoN Borners, A. J. Smithson, 
London. 

6242. MounTING Biocks, J. R. Vellacott and W. J. H. 
Johnson, London. 


Linholdt, 


B. 


Morison, 


15th March, 1904. 


2. Sarrts, E. 8. Gunn, Bath. 
Borers, E. 8., L. A., and H. D. Hindley, and 
y. Stanford, Bourton, Dorset. 

6245. ALarM for Doors, H. L. Morel, Nottingham. 

6246. Non-skrippine Device, F. Shaw, Bishop Auck- 

land, Durham. 
6247. Macuine for WasHinc Grave, J. Southall, 
Worcester. 
6248. PLATE - 
Gloucester. 
6249. Hanpies for Marmcarts, T. W. Chadwick and 
H. F. Pitcher, Birmingham. 

6250. Fricrion Ciutcu, E. Waddington, Barrow-in- 
Furness. 

6251. PLovens for Conpurt Traction, W. 
London. 

6252. Mitt Banp Fastener, H. Tarbuck, Birming- 

ham. 

6253. LoweRING AppLiance, C. J. and 8. J. 

Bristol. 
6254. Back Sicut for Rirves, R. A. Rogers and F. 
Cantelo,.Brading, Isle of Wight. 

6255. Trovucus for Wreatus, &c., F. W. Cutler, Bir- 

minghain. 

6256. Fotpinc Tents, W. I. Rodway and W. Bendall, 

Birmingham. 
6257. MacHINE for Szamino Try Cans, C. J. Rhodes, 
Birminghatn. 

6258. CLorues Pressers, W. I. Rodway and W. B. 
300d, Birmingham. 
6259. Wrenco, G. H. Ruth R. Willard, 

Glasgow. 
6260. Smoke Corsumers, R. O. Dobbin, F. Haight, and 
G. Diebel, Birmingham. 

3261. Cuocks for Sarp’s Boats, N. E. Peck, London. 
2. PREPARATION of Spice, E. Fisher and C. Gat- 
ffe, Gainsborough. 

6263. Dry Seat, B. T. 

chester. 

6264. Removat of Scipuur from Gas, T. B. Nyren, 

Manchester. 
6265. Governors for Enornes, C. A. Allison.—(Th+ 
Hooven Owens Rentachler Company, United States.) 
6265. CONTROLLING TRAMWAY Pornts, R. J. Footner, 
Manchester. 

6267. Looms for Weavine, J. R. Walton and J. Wil- 

kinson, Halifax. 

3268. Partour Game, F. H. Mingay, Glasgow. 

Warrington, 


BENDING Apparatus, J. Fielding, 


A. Bristow, 


King, 


and L. 


Wright, Irlam, near Man- 


9 Boppins for Caste, E. Rigby, 
Lancs. 
6270. Pneumatic Tires, A. F. M. Powell, Liverpool. 
3271. TRacHEOoTOMY TuBE, R. W. Carsberg, London. 
. Paper Baas, W. A. Penny, Manchester. 
. LATHE CHocks, C. and G. B. Taylor, Birming- 


ham. 

6274. Main Carts, A. Barker and A, Desbois, Leyton, 
Essex. 

6275, Device for CoLLrery Boxes, T. Molyneux and R. 
Bridge, Manchester. 

6276. Metnop of CaLenpDERING Goons, H. W. Boettger, 
London. 

6277. Carvinc Forks, L. and W. L. Brown, Southamp- 
ton. 

6278. Water Cart Suppry Apparatus, R. Phillips, 
London, 





6279. Locomorivr Smoke-Boxgs, D. Hume, W. Richard- 
son, and A. J. Donlevy, Edinburgh. 

6280. ReaisteRiInG BILLiaRps, J. Robinson, Ryton-on- 
Tyne, Durham. 

6281, APPARATUS for ExtRactina Oi from Sxreps, J. 
Enoch, and Rose, Downs and Thompson, Limited, 
Hull. 

6282, AERATED Beveraces, W. M. Williams and F. 
Hutchins, London. 

6283. PREPARATION of Leagumrinous Proteips, W. M. 
Williams and F. Hutchins, London. 

6284, Jewet Baas, L. Marxand F, and L, Marx and Co., 
London. 

i285. PHonoarapns, A, Fisher, London. 

i.) Power Looms for Wravine, H., 
ondon, 

6287. Mecuanism for Sewinc Macarnes, A. Laubscher, 
London. 

6288, MECHANISM 
London, 

6289. AppaRaATus for DELIVERING Matcues, H. W. Ward, 
London. 

6290. Sewing Macuines, 8S. Bradshaw, London. 

6291. Distnrectina of WaterR-cLosEts, H. J. Taylor, 
London, 

6292, Hers for RB. C. Webster, 

mdon, 
. Prep for Roek-pRILLine MacHings, E. Dickinson, 
Shetheld. 

6294, Posrv1ontna Printep CHaracters, B,J, B. Mills, 

(G. R. Covnicall, United States.) 

Lock Nuts, A. Lespagnol, London, 

. ApverTistse Apparatus, W. IE 
London. 

O27, COMPRESSORS, 
geant Drill Company, 

6298. Mecrrce WIiRE-pRAWINO 
London. 

6299, RecorRDING APPLIANCE for Bintiarps, C. Baxter, 
London. 

6300, Construction of Hert Paps for Guns, W. Pletcher, 
Londen. 

6301. Founpation for Morfey, 
London. 

6302. ManuracturING Woop Gas, B. Loomis and H. 
Pettibone, London, 

6303. Manuracture of Gas, B. Loomis and H. Petti- 
bone, London. 

6304. RoLLer Mitts, A. Joel, London. 

6305. ELecrric Arc Lamps, H. Beck, London. 

6306. Pia Risa, W. C. Lobb, London. 

6307. PoTato-PARING MACHINE, 8S. J. Roussier, London. 

6308. APPARATUS for TREATING Prat, A. C. Kennedy, 
London. 

6309. Hermetic Closures for Botr.es, T. Thompson, 
London. 

6310. Means for Drivino H. J. 
London. 

6311. DupLticate Writinc Apparatus, T. 
London. 

6312. SMOKE-CONSUMING FURNACES, J. 
8. A. Cunningham, London. 

6313. SpeEep Reoister for Morors, M. 
Londen. 

6314. CONSOLIDATING 
Martin, London. 
6315. GovERNING Steam TurRstINnEs, H. F. 

London. 

6316. WATER-HEATING AppaRatvs, F. A. Gale, London. 

6317. Propuction of Motive Power, H. F. Fullagar, 
London. 

6318. BorLer, C. E. Taylor, London. 

6310. ELectric Conpuctors, J. A. Heany, London. 

6320. Castines, D. M. Nesbit and Ashwell and Nesbit, 
Limited, London. 

6321. Drrparna Sanp, A. R. Cragg, London. 

6322. EtxcTrRIcAL AccUMULATOR TERMINALS, P. Dove, 
London, 

6323. Buttons, J. Lucking.—(G. Pabst, Germany.) 

24. Rupper Heers for Boots, J. Lucking.—(@. Pabst, 
Germany.) 

6325. LirnocRrapitic PRintine Macuines, L. T. Meakins, 
London. 

6326. Sortinc and CLEANING CEREALS, J. 
London. 

6327. Frre-escapes, L.. Anidjah, London, 

6328, Rorary Pumps, E. Wiki, London. 

6329. ARMOURED Pneumatic Tires, C. 
London, 

6330. Hoipers for Rotts of Paper, C. Griindig, 
London. 

6331. Warer-TicHt Dams, F. Grossman and Gewerk- 
schaft Hedwigsburg, London. 

6332. SeccurinG FountatIn Pens to CLoruina, W. F. 
Duryea, London. 

6333, Srrut Prece for ELectric Switcnugs, The General 
Contracts Company, Limited, E. 8, Cook, and W. H. 
Chipperfield, London. 

6834. Can Closures, C. W. Brown.—(H. F. Maranrille, 
United States.) 

6335. Water Gas Apparatus, F. Thuman, London. 


W. Smith, 


for Skwinc Macuings, D. Noble, 


Roors and SHors, 


Bender, 


W. EL Laké.—(The Lagersoll-Se; 


vited States.) 


Macnines, T. Geck, 


Lapirs’ Brexts, C, 


Horsks, Udhaug, 
B. Vernon, 
B. Harris and 
Whitehead, 
Peat, J. O. Green and H. T. 


Fallagar, 


Worner, 


Durand, 


6336. MANUFACTURE Of ALKALI MetaL, A. G. Haddock, 


London. 

6337. MANUFACTURE of ALKALI Metat, A. G, Haddock, 
London. 

6338. ConTENTS GUARANTEE Bortie, T. Baker, Tun- 
bridge Wells, Kent. 

6339. PaPpER Bacs, Willcocks Envelope Company, 
Limited, and F. E. Willcocks, Birmingham. 


16th March, 1904. 


6340. FasteNING Motor Cycie Betts, F. F. Paxman, 
Tewkesbury, Gloucestershire. 

6341. Hair-pins, R. de Witt, London. 

6342. Grass Cotter, H. R. Pike, Caterham. 

6343. CaB SappLE “‘ Tops,” F. Stanley, Walsall. 

6344. INcanpescent Gas J.amps, T. J. Lloyd and G. 
Jenkins, Birmingham. 

6345. CHIMNEY-POT NON-RETURN ARRANGEMENT, T. 
Paddon, Sunderland. 

i. Too. for Woopworkers, A, Kershaw, Luton, 

Bedfordshire. 


ford, Norfolk. 
6348. ee Licut Servicer Boxes, A. J. Beaumont, 
York. 
6349, Boor Manuracturg, A. A, Everard and G. E, 
White, London. 
6350. Topacco Pires, F. Weiner, Liverpool, 
6351. Pouttry Farmina Houses, M. K. M. Power, 
Birmingham. 
6352. LycuBATORSand FosTER-MOTHERS, M. K. M. Power, 
Birmingham. 
6353. Biastinc Compounpbs, A. F. Hargreaves and 
Curtis’s and Harvey, Limited, London, 
6354. Bockets, J. G. Holburn, Glasgow. 
RatLways, J. R. Falconer, Glasgow 
Bits for Horses, J., W. H., and J. 
usall. 


F. Bradbury, 


$6358, Sarety Vatves for Borvers, 8. Saunders and T. 
Roberts, Manchester. 

6359, PRESERVING Toxsacco, J. Booth and J. T. H. 
Hough, Manchester. 

6360. Proputsion of Vessets, J. Hull and R. Hill, 
Stockton-on-Tees. 

6361. Macuine for “ Fraztna” Nots, J. Ford, London. 

6362. METALLIC Packinas for Piston Rops, R. Holmes, 
Stockton-on-Tees. 

6363. PROPELLING and StTerrinc Suarps, D. Allan, 
Glasgow. 

6364, FricTionaL Repuction Gear, J. Ogden, W. B. 
McLean, and A. Parry, Manchester. 

6365. Rar. Jornts, G. Clark, Sheffield. 

6366. Gas Liqueraction, J. H. R. Appleyard and W. 
Cranfield, Huddersfield. 

6367. VENTILATING VEHICLES, T. H. Rushton and J. C. 
Store, Hull. 

6368. STUFFING-BoxEs for Pumps, W. J. 
Manchester. 

6369. CATAMENIAL Paps or BANDAGES, J. J. Wilson, 
Manchester, 


Bamber, 








| 
| 


6370. CATAMENIAL Paps or Banpaces, 
Manchester. 

6871. ROAD-TRAVELLING 
Birmingham. 

6372. PLaTEs for Wats, The Fire-proof Plat, 
Company, Limited, and ©. H. Sidebothaim 
chester. ‘ 

6373. DistripuTiIne Ligurps over FILTERING 
A. Gray, Ripon. 

6374. Drivinc Bevts, Perry and Co., Limited 
J. W. Bayliss, Birmingham. ‘ 

6375. MACHINERY for SCAVAGERY PuRPosEs, J, | 
Bradford. ig 

6376. UNIVERSAL Box-SPANNER, E. A. Sherloy Price 
Manchester. te 

6377. Caps, C. and H. Finegold, London, 

6378. Hor Warrr Bot.ers for Kitcnensrs, W. Milley 
London. is 

137%. Cookinc Ranogs, W. Miller, London, 

3380. FLUID Pressure TURBINES, H. Smith and F W 
Lewis, Coventry. oe 


Wilson, 


Motor Wuer.s, F, Cook 
Wall 
Man. 


A REAS, 
and 


srivps, 


SELECTED AMERICAN PATENTS, 


From the United States Patent-afice Offeial Gazette 


747,463, Hort, FL oY. Moor, 
April 3rd, 1902. 

Clada.-Q) Ina hoist, in combination, a split casing 
a Worm wheel within the casing, a worm within the 
casing journalled on the line of the split, a ball hearing 
for receiving the thrust of the worm, said ball }earin, 
including a ring loosely surrounding the worm shatt 
and extending across the split of the casing, and a set 
of balls rolling between said ring, and a co operating 
surface mounted on the worm shaft, substantially a. 


[747.463| 


Cleveland, 0) Fiva 


described. (2) In a hoist, the combination of a casing , 
a hook for supporting the same, a worm wheel within 
the casing, a shaft for the worm wheel journalled in 
the casing, a pair of pulleys on said shaft, a worm 
journalled in said casing and meshing with the worm 
wheel, a hand chain wheel on said worm, an equaliser- 
sheave journalled on said casing, a load-hook cariying 
independent sheaves, and a cable secured at its ends 
to said pulleys and passing under the sheaves of the 
load-hook and intermediately over the cqualiser- 
sheave, substantially as described. 


749,381. Buxsen Burner for INCANDESCENT Gas- 
LAMPS With ManxTLe Hanoina Downwarp, H. W, 
Hellmann, Berlin, Germany.—Filed November 14th, 
1902. ; 

Claim.—Inan incandescent gas-lamp in combination , 
an inverted Bunsen burner, a mixing and burner tube 
of heat-conducting material, gas inlets and air inlets in 
the upper part of the said straight mixing tube and 


[ 749381] 


isolating means of a larger diameter than the burner 
tube on and descending from the lower end of the 
said burner tube and surrounding said burner tube, all 
combined to protect the entire cooling surface of the 
mixing and burner tube from the upwardly ascending 
hot gases of combustion, and from the heat radiation 
of the burner. 


749,645. Fru Meter, A. S. Tuttle, Brooklyn, N.¥s 
—Filed April 29th, 1901. _ 

Claim.—(1) A fluid-measuring device comprising 
plural Venturi tubes having common supply and dis- 
charge pipes, and a fluid-registering mechanism acted 
upon by the flow through one of said Venturi tubes. 
(2) A meter comprising plural Venturi tubes having « 
common supply connection, said tubes dischi ging 
under substantially equal heads, and a registering 


mechanism acted upon by the flow through one of 
said tubes. (3) A meter comprising plural Venturi 
tubes connected to a common supply and having a 
pressure-equalising connection between their throats 
and a registering mechanism acted upon by the flow 
through one of said tubes. (4) A meter comprising 
plural Venturi tubes connected to a common supply 
and having a common expanding section and a regis- 
tering mechanism acted upon by the flow through one 
of said tubes, 
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NOTES ON TESTS OF RAPID-CUTTING 
STEEL TOOLS. 
By C, PenpLesury, M.I. Mech. E. 


SrKEL tools for what is now generally known as rapid- 
cutting or high-speed work were first shown at the Paris 
Exhibition about three and a-half years ago, when the 
Bethlehem Steel Company, of America, exhibited a 
number of the Taylor-White steel tools. They were 
shown at work on a large lathe, and ran at far higher 
speeds than engineers had previously used. 

Many British firms made inquiries about the cost of using 
these tools, but they could not be bought in the bar to 
make into tools as required by the users, and their use 
involved special and expensive arrangements being made, 
so that they were not generally adopted at that time. 

The Sheffield steelmakers were amongst the first to 
realise the possibilities of these new steels, and taking up 
their manufacture with characteristic thoroughness, they 
were soon able to supply steel tools at a moderate price, 
either in the bar or made to shape, which were capable of 
cutting at high speeds, and could be forged and hardened 
by the user without much difficulty. 

When these tools were put to work they soon made it 
evident that existing machine tools were not powerful 
enough to secure the best results, and during the last two 
years a general increase in the weight and strength of all 
newly-designed tools has been most noticeable. 

Numerous tests have been made with these rapid- 
cutting steels, and the results published. They were 
usually the work of steel makers or machine tool manu- 
facturers, and therefore did not excite so much attention 


us the trials at Manchester, which are probably the | 


first made of these steels by any independent authority. 


The Manchester trials were made by a joint committee | 


consisting of members of the Manchester Association of 
Engineers and members of the sub-committee of the 
Manchester School of Technology. The report was 
prepared by Dr. J. T. Nicolson, and presented in October 
last at a special meeting of the Manchester Association of 
Engineers. Although the trials were confined to lathe 
tools, the publication of the results has shown the great 
value of these new steels in all “ roughing” work, and 
much valuable information has been given to engineers. 
Details of the trials and the valuable discussion at the 
meeting will be found in THe EnoGineer of October 
80th, 1908. 

The speeds and feeds found practicable during these 
trials were lower than those given in some results pre- 
viously published ; probably the length of time each trial 
lasted prevented the use of such speeds as can be obtained 
during short runs of only a few minutes, but after making 
all allowance for this the results seem low when it is 
realised that the tools were specially prepared by the 
makers, and were presumably the best they could 
supply. 

It is clear that to secure the best results with these 
new steels when running at high speeds there must be 
practically no vibration, and a reason for the mode- 
rate results may have been that the lathe and its 
foundations were hardly heavy enough for the work. 
The lathe used was doubtless the best that could be 
obtained at the time for the trials, but the published draw- 
ings show a spindle only 54in. diameter in the front 
bearing—and other parts in proportion—which certainly 
seems light for carrying a test bar 5ft. in circumference. A 
usual size of spindle for a 16in. high-speed lathe is Sin. dia- 
meter, and some makers use even larger spindles. Messrs. 
Sir W. G. Armstrong, Whitworth and Co., who kindly 
lent the lathe on which the trials were made, have put a 
spindle as large as 6in. in a 12in. centre lathe for high- 
speed turning. 

Diagrams and tables taken from the report will be 
found in the number already referred to, and it is not 
proposed to reproduce them here, but a few tables based 
on them are given to assist in the consideration of the 
results obtained and for comparison with other trials. 

Speed of cutting.—The average speeds of cutting in feet 
per minute of all the tools—non-fail and fail—are shown 
in Table A. These speeds should be possible in everyday 
use with similar materials and cuts; but it must be re- 
membered that the Manchester trials were all made on 
bars from which the skin had been previously removed. 
This made the basis of comparison between the tool 
steels much fairer, but at the same time reduced the 
value of the trials as a guide for everyday practice. 


TABLE A,— Speed tn Feet per Minute. 
7 i 


Depth ofcut ... in. 4y is i 3 283 
TraveMne? =. O35 5, vs 1's 4 3 Fy 
Soft steel we es 188+8 | 102-8 61-28 44-52 25-4 
Medium ditto . 101-7 75-8 52-3 37-7 _ 
Hard ditto . | 54-0 41-01 30-4 19-61 _ 
Soft castiron ... .... 106-2 85-1 63-5 50-75 
Medium ditto... .... 59-8 47-65 35-8 25-0 
Hardditto ... ...| 36-65 | 30-1 22-36 | 18-88 


One noticeable feature in the report is the fact that 
with a given depth of cut and traverse the speed of 
cutting on ordinary forged steel shafts varied in almost 
direct proportion to the amount of carbon in the steel. 
The probable cutting speed can therefore be decided when 
the amount of carbon in a shaft is known. 

Pressure on tool—The determination of the pressure 
per square inch of cut on the tool is most useful for tool- 
makers, as from it they can calculate very closely the 
pressure on slide-rests and similar parts for a given cut. 
The method of taking this pressure by means of a brake 
has probably given figures somewhat in excess of the 
pressure that was actually on the tool, as no allowance is 
mentioned as having been made for the power taken to 
move the saddle when cutting; though this cannot be a 
large percentage of the whole work done it is quite an 
appreciable amount, as. many broken feed gears bear 
testimony. 

Amount of metal removed.—The amount of metal 





removed in a given time is the most important feature, 
and the Table B gives the average amount that was 
removed per minute by all the tools—non-fail and fail. 
For the purpose of comparison the same particulars are 
given for non-fail tools only in Table C. These are taken 
direct from the report. 

TABLE B.—Pounds of Metal Removed per Minute—all Tools. 

ae se ; 
Depth of cut ... in.) yy "5 is # -283 
Traverse ... a is i's 4 4 ig 
Soft steel... ... ...) 1-61 3-75 4-23 6-26 8-55 
Medium ditto... ...) 1-29 2-94 3-92 5-45 
Hard ditto ae Tae 1-64 2-30 2.91 
Soft cast iron .. |} 1-19 2-96 4-04 7-02 
Medium ditto... ...) -644 | 1-6 2-26 2-94 
Hard ditto 439 1-05 1-39 | 2-62 
TABLE ©.—As above, but Noufail Tools only. 

Depth of cut ... in. 1's 15 i's g | «(7283 
Traverse ... S ts 1's i 4 3 
Soft steel p ; 1-72 4-137 5-28 8-55 
Medium ditto... .... 1-008 3-17 3-88 
Hard ditto... | 0-7 1-708 | 2-3 - 
Soft cast iron . 1-3 3-617 = 3-966* 
Medium ditto... ...| 0-69 1-73 2-23 - 
Hard ditto... | OAT 1-185 2-842 








Table A shows that the heavier cuts were run at the 
| slower speeds, and, combined with the above tables, 
| confirm the general impression that comparatively slow- 
cutting speeds and heavy cuts remove the most material 
in a given time. In actual practice this methcd has 
many disadvantages, especially if much material has to be 
;removed. It renders necessary very heavy machines to 
deal with the heavy cuts. In many cases the shafts 
being turned are not strong enough and cannot be 
supported sufficiently by steadies to resist the pressure 
caused by these heavy cuts, which therefore result in 
work that is not round, and with so rough a surface that 
a second cut over the shaft is necessary, with consequent 
loss of time. 

As an example of the cut that can be taken in a modern 
lathe it may be mentioned that the 24in. lathe shown in 
THE ENGINEER of January 22nd, 1904, has taken a cut on 
forged steel ‘3 carbon, of lin. deep by jin. traverse with 
a single tool, when cutting at a speed of 30ft. to 32ft. per 
ininute. On one of these trials a tool made from lin. 
square steel was broken off. According to the Man- 
chester report the pressure from such a cut on the point 
of the tool would be about 27 tons, but from the horse- 
power used during the cut it seems probable that the 
pressure was lower, say, about 22 tons. This pressure is 
more than can be recommended for ordinary practice, 
although the lathe was strong enough to carry it, but the 
removal of so much material should usually be divided 
over two, three, or four tools. 

Power required to remove the metal.—For the purpose 
| of comparison, the two. Tables D and E have been pre- 
pared. They are calculated from the tables of the report, 
and show the average amount of metal removed per hour 
per horse-power, gross and net. 





TaBLe D.—Pounds of Metal Removed per Gross Horse power 
per Hour. 





Depth of cut in. 44 1s 35 2 +283 
Traverse ... “ 1's rs h 4 i 


Soft steel 6-44 | 12-53 13-72 15-24 14-7 
Medium ditto 7-00 12-46 13-70 16-60 
Hard ditto 3-73 7-26 9-44 © 10-88 — 


-22, 16-60 20-42 31-72 
04 9-31 11-71 13-61 - 
+34 6-77 8-09 14-28 — 


Soft cast iron 
Medium ditto . 
Hard ditto 


Noes 


This table shows that most metal per gross horse-power 
was removed in the heavier cuts, which is not surprising 
under the conditions that existed at the trials; but the 
table cannot be taken as a fair guide for ordinary lathes 
because the losses by friction, &c., were exceptionally 
high. A motor of 120 E.H.P. was used to drive the lathe 
countershafts, thus ensuring ample power; but when we 
realise that the maximum power used in the trials was 
about 35 E.H.P., and was often as low as 12 E.H.P., and 
that in addition to the large motor there were two 
countershafts with a belt dynamcmeter between them, 
it will be clear that the gross horse-power is heavy in 
comparison with an ordinary lathe, and makes the above 
table seem much more favourable to heavy cuts than 
would usually be the case. The difference between these 
figures and those obtained in the trials of a heavy 16in. 
lathe, given further on, show this point very clearly. 


TABLE E.—Pounds of Metal Removed per Net Horse-power per Hour. 





Depth of cut ... in.|  4\; re he oe 
Trevene= ew) oe ts a-" fF -4 2 
Soft steel... ... ..| 26-95 | 27-15 | 24-95 | 24-43] 21-92 
Medium ditto... ...| 27-34 | 30-84 | 27-20] 27-50| — 


‘ 
20-5 | 19-29 





Hard ditto ... ...| 19°50 20-60 | — 
Soft cast iron... ...) 41-27! 67-27) 48-95 | 61-73] — 
Medium ditto... ... 25-59 38-39 | 37-16 | 32-36; — 
Hard ditto ... ..., 24-70 35-80; 33-14, 48-86, — 





The results on cast iron do not appear to be in agree- 
ment, and the differences are even more striking if the 
individual trials are compared. 

As the cast iron cutting did not take much power it is 
possible that the frictional and other losses prevented 
such close estimation of the net horse-power as was 
secured when using more power. In the trials on cast 
iron the gross horse-power ranged from about 8 to 15, 
and the net horse-power from 0°525 to 8:75. The power 


* This was given as-3-1in the report, Table IV., but the figures in the 





above table seem to be those which are correct. 


required to drive the lathe without cut is stated to have 
varied as much as 1 to 14 horse-power, so there is obvious 
difficulty in securing exact results on low powers. 

The trials on steel give more consistent figures, and, 
owing to the greater power used, the variation is not likely 
seriously to affect the results for steel given in the table. 
| From this table it will be seen that, if the power to drive 
the lathe empty—or the waste horse-power—is eliminated, 
as much metal is removed per net horse-power with light 
cuts as with heavy cuts. 

This appears to be correct for the range of speeds and 
feeds tried at Manchester, but with still heavier cuts the 
particulars of other trials seem to show that the weight 
of metal removed per net horse-power increases slightly 
when more material is being removed. 

The weight of metal removed per net horse-power, 
averaging the cuts for each steel, gave :— 

Soft steel ... 
Medium steel .. ies Sess ote 
i ee ree) 

Dr. Nicolson’s deductions from the trials as to the force 
exerted on the tool in cutting show that the cutting force 
is practically proportionate to the area of the cut, and he 
gave the following figures :— 





For soft steel ... ... 115 tons per square inch. 
For medium steel ... 108 ” ” 
For hard steel ... ... 150 99 ” 


It will be found that the two sets of figures bear very 
close proportion and tend to confirm each other. Notice 
that more pounds of metal were removed per net horse- 
power in medium steel than in soft steel, and the pressure 
required per square inch is proportionately less. 

Generally the results show that there is not much 
difference in the power required to remove a given 
amount of metal, whether using a broad cutting tool or a 
narrow one. The broad shavings will give more surfac¢ 
to be sheared from the bar, but the extra power required 
for this is probably counter-balanced by the pcwer 
required to bend the thicker cuttings as they leave the 
bar, which will probably increase in proportion to the 
square of the thickness. 

I understand that Messrs. Firth and Sons, Limited, 
of Sheffield, have a special design of tool to be used in 
connection with their patent tool-holder, which enables a 
saving of 50 per cent. to be made in the area of the section 
of high-speed tool steel for any given purpose ; these tools 
have wide-cutting faces, and this should ensure the cutting 
edge lasting longer than one with a short face. From the 
above it is to be expected that such tools will not take 
more power than is required by an ordinary tool 
doing the same work. It was supposed that the tools 
with keen-cutting angles would take less power per pound 
of metal removed than the blunter ones, but a careful 
comparison of the table of “ true-cutting angles,’ with 
the pounds of metal removed per net horse-power in each 
trial, has failed to show any definite connection between 
the two. 

For comparison with Tables D and E the following 
are of interest:—Messrs. Osborne and Sons, Limited, 
of Sheffield, makers of the well-known Mushet steel, state 
that with one of their high-speed tools they have removed 
302 lb. of steel in half an hour, using a 16in. lathe, driven 
by a 85 brake horse-power gas engine. This works out at 
about 17 Ib. of metal removed per gross horse-power, and 
assuming the net horse-power to be about 25 it would 
give 24 lb. to 25 lb. of steel removed per net horse-power 
hour. 

Messrs. Lodge and Shipley recently made some tests 
with their 10in. centre high-speed lathe, using two tools, 
one on a front rest and one on a back rest. In fifteen 
tests the gross horse-power is stated to have varied from 
3°4 up to 19 brake horse-power, and the metal removed 
per gross horse-power varied from 8 lb. to 82} lb. per 
nour, with an average of about 211b. If we allow about 
3 horse-power as the average required to drive the lathe 
when not cutting, the results average about 29 |b. of metal 
removed per brake horse-power hour net. 

For five of the trials the net horse-power is stated, and 
gives the following results :— 
































| | 
7 Depth Cutting | Metal (Pounds of 
— | of |Feed,| speed, |H.P.,| removed, | metal re- 
trial | cut, | in. | ft. per | net. | lb. per |moved per 
eG | min, min. /H.P. hour. 
108 he 108 | 15 | 6-1 24-5 
109 3B ge | 128 17 9-7 35 
110 4 a's 128 19 10-9 34-3 
ll = 160 | 30+| 13-6 27-2 
M2. Poaoh Bobi 22 | 19-5 52-1 











The last two columns have been added for comparison 
with the results in Table E. 

It is difficult to understand the results in trials 111 and 
112; it would be more consistent with the other trials if 
the horse-powers were transposed; they would then 
give :— 

Trial No. 111 ... 36+21b. per horse-power hour. 
7 2 33.* Ske, * i 

If this transposition did not occur, there seems nothing 
to account for the abnormal results; 52°11b. per horse- 
power hour is very high. 

A 16in. high-speed lathe made by the Tangye Tool and 
Electric Company, Limited, of Birmingham, which was 
electrically driven, was recently tested, and gave the 
results tabulated below. 

This will generally be found in excess of those obtained 
at Manchester. But it should be noted that these trials 
were made to test the lathe more than the tools; they 
were therefore only made over very short periods, the 
tools being kept in good condition, and not allowed to 
continue if the cutting edges were at all worn. 

Trials Nos. 16 and 17 were made with two tools placed 
side by side on one rest, and No. 16 may be compared 
with the result from single tools, Nos. 9 and 10, doing 
almost the same work. Nos. 1 to 8 were all made with 





the same tool, which had a cutting edge about 2in. wide. 
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It will be seen that the material removed per net horse- 


power became slightly less as the tool lostits keen cutting | ammeter so that the workman or foreman could see at a 


edge. 


Test of l6en, Lathe. 
Material turned, forged steel shaft, 17Zin. diameter, about +3 carbon. 


Number | Depth of 
of trial. | cut, inches. 


Cutting 
speed, rE 
ft. per minute. E.H.P. 


1" 
Traverse, 
inches. 


| 
| 
| 
| 
| 
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The lathe was on a heavy foundation, and took all the 
cuts with practically no vibration. In No. 8 trial the tool 
broke down before the power could be taken. 

Short trials were also made on the 24in. centre lathe 
previously referred to, but the lathe was not on a founda- 
tion, nor could the power be accurately measured. It 
was calculated that one of the cuts taken was equal to 
1 ton per hour being removed, the gross horse-power 
being about 65. 

An 8in. centre electrically-driven lathe gave the follow- 
ing results on forged steel, ‘25 carbon :— 

Speed, ft. per min. Ne ee reas ave! 

POOR OM MR Se. ss hoe is ate Wg gee, cow 
eee! eer 
Electric horse-power 6-2 
Pounds metal removed 181 
Pounds per gross horse-power hour ... 29} 


perhour .., 129 
284 

Horse-power required to remove a stated amount of 
material.—These trials show very clearly that lathes and 
other machines must have sufficient power if they are to 
secure the best results from high-speed steels. Several 
machine tool makers have realised this, and their different 
methods of securing the extra power form an interesting 
study. 

The question is also complicated from the fact that 
lathes for all-round work must have a large range of 
speeds and be able to use the power at all these speeds, 
so that they can take cuts at moderate speeds with quick 
traverses, or at quick speeds with slower traverses to suit 
the varying classes of work that may have to be done on 
them. 
specially for ‘ roughing,” and finish in lighter lathes, a 
large range of speeds and feeds will be found an advan- 
tage. To secure this range of speeds, with ample power, 
is difficult. It may be done by the use of variable speed 
electric motors, but must be obtained by some means in 
all lathes for general work. 

The powers required on ordinary steel shafts may be 
computed on a basis of 25 lb. to 32 lb. of metal per hour 
per horse-power net + an allowance for the friction of 
the lathe. The latter will depend upon the size and type 
of lathe being used, but when long shafts are being turned 
it may be a serious item. On ordinary short lengths it 
may be taken at about the following for lathes designed 
for high-speed work :— 


8in. centre lathe... ... ... 1 


12in. pa salut Wishes ., ae 
16in. u 


brake horse-power. 


to % 
; to : 
” on to § - - 

From the tables it will be seen that a lathe working 
with a cut ,5;in. deep by 4in. traverse at a speed of 50ft. 
per minute will remove in ordinary soft steel about 400 lb. 
weight per hour, and will require, say :- 

400 + 30 = 13-3 horse-power net. 
Add for friction of lathe 3-7 a ; 
7 brake horse-power gross. 


There are several 12in. high-speed lathes now on the 
market with spindles and rests strong enough to take 
such a cut, but very few have sufficient driving power— 
some may come near it at one particular speed and 
diameter of work, but cannot give so much power on all 
work within the range of the lathe. 

In cast iron the horse-power required for a given cut 
will usually be from 20 to 50 per cent. less than for 
ordinary soft steel, and the general run of high-speed 
lathes will probably have as much power as the tools will 
require. 

In view of the considerable difference to be found in 
the power provided in various high-speed lathes, a 
suggestion was made a short time ago to use a unit for 
the comparison of lathes based on the diameter and width 
of the large speed of the cone pulley multiplied by the 
ratio of the gearing. This would be a fair guide for lathes 
of a given type, when comparing oue with another, but 
would give no basis for comparison of special lathes, or 


electrically-driven ones, which often have direct-connected | 
| known to drill lin. holes in forged steel 3in. to 4in. deep in 


motors, nor would it be any use to the would-be-purchaser 


of a lathe as a guide to the amount of metal a lathe would | 


remove. 


The best measure for lathe power is horse-power, which | 
is used in all kinds of engineering work, and is thoroughly | 
It can be quickly and | 


understood by all engineers. 
closely calculated for a belt-driven lathe, and in electri- 
cally-driven lathes can be accurately measured at any 
time by the use of an ammeter and _ volt-meter. 
electrically-driven tools working on a steady voltage it 


Horse-power. 


Even in large works, which can keep a few lathes | 


'two tools, each with 


For | 


| would be good practice to mark the horse-power on the 


| glance how much power was being used on a given job, 


Pounds metal removed 
per horse-power hour. 


Metal removed, 
Ibs. per 
Net H.P. | 


Min. Hour, 


592 
$48 
1033 
1033 
1101 
1101 
ri 1067 
Tool failed. 
S. 804 


2 
23-8 
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( arrier and drivers broken. 


Reference has already been made to the difficulties met 
with in removing a great amount of material at slow 
cutting speeds and quick traverses, owing to the lightness 
of the shaft being turned, &c.; but there is a method of 
obviating this which can often be used, viz., the use of 
two or more tools. This method has been well-known 
for many years, but the advantages to be gained by its 
use are not always fully realised, or it would be found in 
more general use. 

If the lathe is powerful enough, it is obvious that by 
having two tools, each running at the same speed and 
traverse as was previously taken by one tool, double the 
amount of metal will be removed in the same time, and 
the horse-power used would be rather less in proportion 
to work done, because the frictional losses would be less 
as compared with the total work. If, for some reason, 
this cannot be done, it would still be an advantage to use 
two tools, each taking half the work. They would use no 
more power, the finish on the work would be better, they 
would run a longer time without re-grinding, and the 
stresses on the work and lathe parts would be less if the 
tools were arranged one at the back and one at the front 
of the lathe. Mr. Alfred Saxon during the Manchester 
trials experimented with two tools on one rest, and was 
able to run them for a longer time than a single tool, 
removing the same amount of metal per hour. He had 
similar results when using a single tool with two cutting 
faces. 

This system of using two tools, or one tool with two 
cutting faces on one rest, is not likely to be so satisfactory 
in ordinary work as having a front and.a back rest with a 
tool on each. Instead of a perfectly round shaft from 
which a certain thickness of material must be removed, 
the turner has usually to deal with a shaft which is far 
from round and may require jin. to be taken off some 
parts and only jin. off others. Two tools could be used 
for this on a lathe with front and back rest, each cutting 
the full depth and dividing the traverse between them, 
but it would be useless to put two tools on one rest and 
divide the depth of cut between them, as the leading tool 
would be scraping the hard skin in places and very 
quickly break-down. 

Referring back to Table A, it is noticeable that on 
lighter cuts the tools will run at considerably higher 
speeds than on heavy cuts, though the use of one size 
—l}in. square—steel for all trials may have shown 
the lighter cuts to advantage, owing to the propor- 
tionately longer cutting edges and greater body of 
metal to carry away the heat generated in cutting. 
This feature is all in favour of two tools, because if we 
use the same depth of cut and divide the traverse 
between the two tools we can run at quicker speeds. 
Taking ;},in. by jin. cut in soft steel as an example it can 
be run—by Table A—at 61°28ft. per minute, but if this 
was divided between two tools, each taking ;3,in. by j,in. 
cut, it can be run at 102°8ft. per minute, say, 67 per 
cent. faster; or, if the higher speed could not be used, 
the two tools would last proportionately longer. 

If we compare the metal removed—from Table B—we 
get ;in. X jin. cut will remove 4°23 lb, per minute, but 
jsin. X yin. cut, will remove 
3°75 X 2 = 7°5 lb. per min., this showing an even better 
result. 

The saving of time by using two or three tools would 
probably not be quite so great as expected from the 
above figures, owing to the time taken in fixing and 
setting the tools correctly, but on suitable work they 
could be used to advantage, and it should be noticed that 
the Lodge and Shipley trials already referred to were 
almost all made with two tools. 

On intermittent work, such as planing and shaping, 
the new steels have not been used to such advantage as 
when they are continuously at work, but even in this 
class of work they have helped materially to increase the 
standard of cutting speeds. In drilling, some splendid 
work has been done by high-speed drills ; they have been 


half a minute. A 2in. drill has drilled a hole in the same 
material 4in. deep in one minute, in both cases working 
without any lubricant. 

A lin. drill has drilled through 4in. of cast iron in twelve 
seconds. These are exceptional figures, and are not re- 
commended for every-day work; but they make it evident 
that speeds and feeds much in excess of ordinary practice 





may be used, and the drills will last much longer without 
being re-ground. In all these cases of quick working the 


question of ample power must be faced, and the machines 
made strong enough to prevent excessive vibration, The 
first example took about 9} electrical horse-power at the 
motor. 

Milling cutters made of high-speed steel are now being 
used; they require considerable care in hardening to 
secure the best results, but when properly made and 
working under favourable conditions they will remove 
from two to three times more material than ordinary 
clitters. I know of steel racks and gear wheels that 
were roughed out at three times the ordinary speed, 
Numbers of inserted cutters are being made of these 
steels with equally good results, and several examples of 
work done by them may be found in recent numbers of 
THE ENGINEER. 

The makers of these steels are giving such care and 
attention to their manufacture as will probably lead to 
further improvements in the near future. In view of the 
splendid results already obtained it would be unwise to 
venture any decided opinions as to the line these improve- 
ments will take, but they will probably be in the direction of 
more uniform quality, easier manipulation, and the produc- 
tion of steel adapted for finishing purposes at higher speeds, 

The complete set of trials made by the Manchester en- 
gineers has no doubt been of assistance to steel makers as 
well as machine tool makers; it is to be hoped that the 
splendid example thus set may be followed by others, and 
British engineers enabled to retain their leading position 
in the engineering world. 





NEW ROLLING STOCK FOR THE RHODESI.\ 
RAILWAYS. 


Some few months ago the Rhodesia Railways placed an 
important contract in Great Britain fora number of special 
carriages, which had been designed for the use of several of 
the officers of the line, namely, agent’s carriage, medical 
officer’s carriage, and district officer’s carriage. The plans 
provided for comfortable accommodation by day and night, 
and the carriages have therefore each been fitted with kitchen, 
dining, sleeping, and office rooms, as also lavatories, &c. 
The rolling stock, which has been built by the Electric Rail- 
way and Tramway Carriage Works, Limited, of Preston, has 
just recently been shipped to South Africa, is fitted with steel 
underframes, the most modern type of running gear, vacuum 
brake, &c. The agent’s carriage, which we shall illustrate in a 
future issue, is similar in exterior design to the standard South 
African stock, as this pattern is considered to be the most 
suitable for the climatic conditions of Rhodesia. The body 
is constructed throughout of teak framing ; the match board- 
ing below the window belts is of teak, with sheet steel panels 
above grained teak. The floor boards are laid longitudinally, 
and in two thicknesses, the space between being rammed 
with teak sawdust to minimise the sound of travelling. Each 
window opening provides for a glass frame, a louvre frame, 
and a gauze dust-proof frame, each of these acting inde- 
pendently in separate runs. The glass frame is provided 
with spring sash balancers, and the louvre and gauze frames 
are furnished with springs and lifts. The independent gauze 
frame is entirely an innovation, and one which is absolutely 
necessary, if comfort is to be considered, owing to the sand 
and dust storms which are so prevalent in South Africa. 
The body of the agent’s carriage is divided into five compart- 
ments, viz., living room, bedroom, lavatory, kitchen, and a 
balcony at each end. The living room is provided with a 
woven rattan spring couch, asliding seat with reversible back, 
three movable arm-chairs, and flap tables. The general 
finish of this compartment is rich mahogany millboard 
panels, and carved teak mouldings and pilasters. The side 
ventilators in the monitor roof are operated with quadrant 
fixtures. A Boyers speed recorder is placed in the compart- 
ment, and connected to the axle by a flexible metal belt. 
This recorder not only mdicates at what speed the carriage is 
moving, but records the speed. A corridor divides this com- 
partment from the bedroom. This latter room is provided 
with a rattan couch, similar to the living room. Over this 1s 
an upper berth, which is arranged to fold up against the roof 
with a spring pulley acting as a balance. A dressing table, 
furnished with mirror and drawers, and aJsoa wardrobe, with 
mirrored door, anda small chair, are provided. The interior 
finish is similar to that of the living room. The lavatory 
compartment is fitted up with a water-closet, having a ba- 
lanced lid and flushing tank, folding wash-hand basin, Pas- 
teur filter, mirror, towel rail, &c. The floor is covered 
with 3 Ib. lead, over which is a teak grating. The 
sides of the compartment to the garnish rail are lined with 
zinc, and above this to the roof is panelled millboard, 
enamelled dead white. A 50-gallon water tank i fixed in the 
roof. The kitchen is fitted with an open and closed stove, 
having two ovens and a water boiler complete. The sink is 
provided with hot and cold water taps, and a coal bunker 
underneath, together with cupboards, plate racks and 
shelves. A water tank of 50 gallons capacity is also fitted 
in the roof. This is connected to a tank in the underframe 
by a force pump having a bore of 1jin. The floor of this 
compartment is covered with 8 lb. sheet lead. The whole of 
the inside roof panel work is made up of millboard, neatly 
decorated to suit the internal finish, and moulded teak. The 
balconies are provided with hinged seats, having lockers under- 
neath. A meat safe is fixed under the canopy. The floor 
covering is of 8 lb. sheet lead. A zinc-lined refrigerator is 
fixed under the living room floor. All the compartments 
of the agent’s carriage are lighted with electric lamps 
by Stone’s system of driving a dynamo from the axle, and 
storing by means of accumulators having a capacity of about 
fifteen hours’ stationary lighting. Electric bells are fixed in 
the kitchen, having connections with all the compartments. 
The underframe is composed of stcel sections, and, in accord 
with Rhodesian practice, the vacuum brake, together with 
its draw and bufting gear, is provided, whilst, with the view 
to securing flexibility and smooth running, the bearing 
springs are of exceptional length. The medical officer's 
carriage, as shown in the accompanying illustration, 1s 
similar in general outline to the agent’s carriage, with the 
exception that the underframe is mounted on four-wheeled 
running gear, and the electric lighting installation is omitted. 
The body of the medical officer’s carriage is divided into four 
compartments, viz., living room, surgery, lavatory, and 
kitchen, with a balcony at one end for the cook’s use. The 
living room is fitted up complete with a woven rattan spring 
couch, two revolving arm-chairs, flap tables, wardrobe with 
mirror front, writing desk with cupboards and drawers, and 
two basket racks over side windows, The general finish of 
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this compartment is rich mahogany millboard panels, with | 


carved teak mouldings and pilasters. 
the monitor roof are operated by quadrant fixtures. The 
surgery is fitted up with hooks and rings in the roof, and a 
guard’s valve to the vacuum brake, and a hand brake spindle. 
The whole of this compartment is enamelled white. The 


The side ventilators in | 


lavatory compartment and kitchen are in complete accord | 


with those already described for the agent's carriage. Each 


compartment of the medical officer’s carriage is provided with | 
| the conning tower have been removed and sky-lights fitted 


oil lamps of the most approved type. The district officer's 
carriage, it may be stated, is also designed on precisely the 
same lines as the medical officer’s car, with the single excep- 
tion that the surgery is omitted, and the living room is 
carried through to the kitchen partition. 








H.M. SHIPS BELLEROPHON AND 


TEMERAIRE. 


WE recently referred to the new Admiralty scheme for | 


educating engine-room artificers. The Bellerophon and 
Temeraire are being fitted up under the superintendence of 
Kngineer-Capt. Haddy, R.N., as instruction ships. The 
work was undertaken by Palmers’ Shipbuilding and Iron 
Company, Limited, Jarrow-on-Tyne. 
January placed these battle ships in the hands of this firm 
for the purpose of transforming them, as just stated, into 
training ships and workshops. The amount of work involved 
was very large and of a special character, but it has been 
completed with great rapidity. The Bellerophon left the 
Tyne on March 29th, the Temeraire will follow about ten 
days later. Some idea as to the extent and nature of the 
work may be gathered from the following outline of the 
principal alterations which have been effected in these vessels. 
The Bellerophon has been turned into a training ship for 
boys. The conning tower has been removed, also the after 
funnel fand the boilers in the after boiler space ; the opening 
being filled up. A corrugated iron house—about 200ft. long, 
50ft. wide, and 21ft. high—has been erected containing a 
machine shop with a large number of new machines, lathes, 
&c.; these machines are driven by two 20 horse-power 
electric motors. In addition, there are a drawing-oftice, 
model-room, gymnasiwn, and cabins for officers and masters. 
On the main deck, after removal of the engines—a most 
tedious and difficult job—and making good the deck, have 
been placed a workshop, reading, recreation, and mess rooms, 
and at the after end is a school-room complete with desks, 
seats, &c., for about 100 boys. On the lower deck extensive 
and commodious wash-places have been fitted, and racks for 
hammocks, stores, &c. In the boiler-room, from which the 
boilers have been removed, has been fitted a blacksmiths’ 
shop, containing sixtéen forges and anvils, a motor 
hammer and some coppersmiths’ fires, the smoke from which 
is led into a central funnel which is fitted with an exhaust 
fan. All the compartments are lighted by electricity. In 
the case of the Temeraire, the engines, and the boilers in the 
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after boiler-room, have been removed and the spaces decked 
over. On the lower deck are fitted a carpenters’ workshop, 
store rooms, issue rooms, offices, &c., while a large baggage 
port has been cut through the side armour and teak backing. 
Shipwrights’ and joiners’ shops, together with the plumbers’ 
and fitters’ workshop and the necessary machines, have been 
fitted on the main deck, where also are placed an electrical 
shop with lathes and other equipment and various store 
rooms. On the upper deck the after funnel and casing and 


over the electrical and other rooms. The forward barbette 
contains the dynamos which generate the current both for 
lighting and driving the various motors in this vessel and in 
the Bellerophon, which vessels, together with the Indus, are 


| to be moored in tandem fashion at the dockyard, connec- 


tion between the three being by means of substantial bridges. 
From the foregoing it will be seen that the work has been of 
an important nature. The whole of the work has been com- 
pleted in the short time of eight weeks, which speaks well for 


| the energy and the resources of the Palmer Company, and 


The Admiralty last | 








also indicates what could be accomplished during the storm 
and stress of war time. 








MIDLAND RAILWAY COMPANY 
AND NORTH IRELAND. 


TurovucH the acquisition by the Midland Railway Com- 


THE 


pany last year, of the Belfast and Northern Counties of Ireland | 


Railway—and, more recently of the Donegal line of railway— 
there is every likelihood of the northern part of Ireland being 
opened up to tourist traffic, and trade generally, in much larger 
degree than hitherto. This wholesale acquisition has rendered 
necessary a cross-Channel service directly in touch with the 
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moulded depth to upper deck, and 25$ft. to promenade deck. 
She is built throughout of Siemens-Martin steel to the latest 
Board of Trade regulations for Channel steamers. The hull is 
divided into compartments by eight water-tight bulkheads. 
There are four decks-shade, promenade, upper and main— 
and on them the accommodation has been arranged with 
great completeness. Sleeping accommodation is provided for 
156 first-class passengers in staterooms on the promenade and 
upper decks, arranged mostly for two passengers each. 
A few will have four berths each. On an emergency 32 first- 
class passengers can be supplied with beds in the saloon— 
an apartment which can seat 74 persons—and it is very 
handsomely fitted out and furnished. The third-class 
passengers, of whom 85 can be carried, are berthed at the aft 
end of the upper and promenade decks. The ship has been 
designed with large cargo holds, and will be supplied with all 
the latest appliances for the rapid handling of goods. She 
will have two sets of four-cylinder triple-expansion engines, 
each driving a three-bladed propeller. The high-pressure 
cylinders are 23in. in diameter ; the intermediate, 36in. ; and 
the low-pressure, 42in., with a stroke of 30in. 

The three other vessels building are well advanced, and will 
be launched in rotation very shortly, and it is hoped will be 
on their station before the height of the season. One of the 
vessels is in the hands of Caird and Co., Greenock ; another 


| is with William Denny and Bros., Dumbarton; and the 


Midland Company’s system on this side, and in pursuance | 


of this an important new harbour and system of tidal docks 
have been constructed at Heysham, on Morecambe Bay, 
Lancashire, and orders placed for four swift and palatial 
twin-screw steamers with various builders throughout the 
country, wherewith to conduct the traftic, which it is 
anticipated the new condition of things will produce. The first 


fourth with Vickers, Sons, and Maxim, Barrow-in-Furness. 
The Antrim—as has been stated—as well the vessel 
building at Greenock, are twin-screw vessels to be propelled 
by reciprocating engines ; while those building at Dumbarton 
and Barrow-in-Furness, will be fitted with Parsons turbines. 
As the four steamers will be of the same size and general 
arrangement, their advent on service will afford exceptional 
facilities for a fair comparison of the technical and economical 
qualities of the turbine principle of propulsion and those of 
the ordinary reciprocating engines. The four vessels are 
being built to designs prepared by Biles, Gray and Co., of 


as 


| London. 


At the luncheon following the launch of the Antrim, on the 
22nd inst., Mr. G. W. Oxley—whose daughter performed the 
naming ceremony—gave some interesting figures as to the 
Midland Railway operations. The capital, he said, on which 


of these vessels—the Antrim—was launched from the yard | the Midland Company paid dividends was £150,000,000, the 


of John Brown and Co., Limited, Clydebank, on the 22nd 
inst. 

Previous to the construction of the harbour at Heysham, 
the Midland Railway Company had practically no port on its 
own line, the small harbour at Morecambe being obsolete. 
At Heysham, the north and south breakwaters are over a 
mile apart, and so converge as they leave the land that the 
mouth of the harbour is only 330ft. in width. The break- 
waters enclose 140 acres, while the whole of the property 
taken by the company exceeds 500 acres. Taken in con- 
junction with the splendidly-equipped boats now being built, 
the harbour will afford exceptional facilities for opening up the 
North of Ireland as a pleasure resort and for the development 
of the general trade between England and Belfast. 

The Antrim is 330ft. long, 42ft. moulded breadth, 18ft. 








length of line open was 2300 miles, the train mileage run 
in a year was 48,000,000. The company carried 50,000,000 
of passengers each year and 39,000,000 tons of goods and 
minerals. It had 2900 engines, 5400 carriages, and 120,000 
wagons. It consumed 1,500,000 tons of coal per year—that 
was about £1 7s. 11d. worth per minute. It employed 5300 
horses, and a staff of officers and men numbering 73,000. 
Its gross revenue was £11,250,000 per annum, and it paid in 
salaries and wages the sum of £5,000,000 a year. These 
figures showed the extent of the company’s operations. 
Last year it invaded Ireland, and bought up the Belfast and 
Northern Counties Railway, and a month ago it purchased 
the Donegal line. By improving the hotels, introducing 
quick and first-rate services of steamers, it expected to induce 
large numbers of tourists to visit the North of Ireland. 
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THE ALBULA RAILWAY. 
No. IV.* 

Characteristic features of the line.—A somewhat novel 
feature of this line is the exclusion, with the single excep- 
tion of the 80 m. steel bridge across the Hinterrhein at 
Thusis, of ironwork bridges and viaducts. 
for this was that masonry in nearly every instance was 


| 


| 


The reason | 


not only cheaper than iron, but offered a great advantage, | 
in that by its use there was no break in the foundation of | 
the permanent way, combined with little or no cost of | 


maintenance. There is not, moreover, the necessity of 
considering future increase in the weights of locomotives. 
In addition to this, viaducts were nearly everywhere 
used to replace retaining walls if these latter attained a 
height of 7m. or more. The viaduct was, then, not only 
actually the cheaper, but in cases of any difficulty due to 


this point the masonry viaduct competes favourably as! meant a considerable strengthening of the pillar 


regards cost, and is, of course, as a rule to be preferred on 


| account of its greater stability. 


Working out the strains in the viaduct pillars on an 
alignment of sharp curvature, it is astonishing how strongly 


| the forces act to throw the resulting force outside of the 
| pillar. 
| spondingly heavier batter on the convex side of the 


To counteract this the viaduct is given a corre- 


curvature. In designing viaducts on curves they can 





Fig. 26-THE MUTTNER BRIDGE 


the nature of the ground on which the foundations were 
built, especially if-1t was of a-slppery character, the only 
solution. The retaining wall, on the other hand, has the 
great disadvantage of cutting the ground in a continuous 
line—a fact which may easily cause greater masses of 
soil to slip. If the hillside soil be treacherous and 
difficult, the construction of the foundations for the 
viaduct pillars, if these be deep, is a task of no small 
difficulty, and this in spite of the fact that the excava 
tions are some distance apart. Every care has been 
taken not to allow any slipping movement of importance 
to get a start, because once motion commences, the 
forces bearing upon the timbering of the excavation are 
enormously increased. In cases of difficult hillside 
ground the viaduct with the wider openings and fewer 
pillars has—where possible—been preferred, as the greater 


either be constructed in polygonal fashion—see the accom- 
panying sketch, Fig. 28—or by means of a continuous 
curve. 

The latter construction saves masonry, and is easy 
enough to carry out with skilled and experienced masons. 
It is true that it causes the arch to be somewhat over- 
hanging—with corresponding stresses, of course—on the 
convex side of the curve, but this overhanging is almost 
entirely counteracted by the heavier batter used on the 
convex side. 

The choice of a normal viaduct type was a question of 
considerable economical importance, as the 44°5 Km. 
between Thusis and Preda called for no less than 121 
arched bridges and culverts of a total length equalling 
3500 m. Twenty-six of these arched bridges and viaducts 
have openings of more than 10m. The number of open- 











ve VS UU Ue eee ea 


a Ur 





tBatrerAy 


“THe Encinecer’ 


Fig. 27—TYPICAL VIADUCT DIMENSIONS 


Dimensions. 





ickness at the springing, d! 
Thickness of pillar, 5 


Thickness of abutment, a 





be added for each metre greater height. 


1-70 


10 


0:70 0-80 0-90 


1-00 1-20 


1-35 1-50 2-1 2: 


1-99 2-10 2-80 3-50 4-2 m, 


‘'be dimensions of abutments only apply if the abutment be not higher than the given dimension a, if higher then 0-15 m. has to 
The thickness of the pillars, 6, has to be made 


0-2 m. greater if the pillar be higher than 


5m. The curves, b, applies to the thickness of the pillar on the ‘nn r or concave side of the curve. The batter on the convex side of 


curves is to be 1 to 25, 


the number of foundations the greater the difficulty and 
danger. 

Dry stone retaining walls were also used to a great 
extent, these walls being cheaply constructed if suitable 
material could be obtained from quarries near at hand. 
The dry stone wall has the advantage of affording an easy 
means of draining the soil it sustains, and, in cases of 
settlement, it takes a considerable movement before it 
shows any serious signs of failure, great deformation 
being necessary to change its character. 

The dry stone walls were built as high as 14m., and 
stood well-with one exception. When, however, the walls 
are over 10m. high several of the stones may crack on 
account of the heavy pressure on them and of the 
unevenness of their supporting faces, but these cracks 
cannot, of course, be said to affect materially the stability 
ot the wall. 
and skilled masons, it was found possible to build such 
walls as these to a height of even more than 14m., but at 





* No. IL appeared March 25th. 


With good hard rock for building material | 


ings of the twenty-six viaducts mentioned are as follows :— 


Metres. 
10 11 12 14 15 16 20 22 25 27 30 42m. 


Mitt t.2 3 


Span of arch 
Number of openings 


ao 3 7 4 
The tops of viaducts were made as narrow as possible, 
and the type finally adopted is shown in Fig. 27. By the 
use of consoles and coping 
stones the top was kept 
down to 3°60 m. On 
eurves this width had, of 
course, to be increased 
according to the sharpness 


of the curvature, if the | 


viaduct be made on the 
polygon principle. In 
the case of viaducts on 
curves, the dimension “6,” Fig 29, given in the table of 
viaduct dimensions was used for the measurement 
on the inner side of the curve, which, 


Fiz. 


of course, | 


section. The viaduct pillars were given a batter of 
1 to 40 if on straight, while on curves the inner side was 
given a batter of 1 to 40, and the convex side a batter of 
1 to 25. Usually the pillars were also made with a 
batter of 1 to 40 in the direction of the line, though the 
higher viaducts had their pillars of a varying batter 
especially arranged to suit the strains. 

Stone and mortar.—The quality of the stone to be had 
in the neighbourhood of the various viaducts had, of 
course, a great influence upon the look of the finished 
work. Only sound and durable stones were used, and 
taking into account the actual resisting power to stresses, 
the stonework put in was, as a rule, much stronger than 
the absolute requirements culled for. Particular care 
was necessary in the preparation of the mortar. Only 
sharp, clean sand was allowed, and the sand had 
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30-—-THE LOCHTOBEL VIADUCT 


generally to be washed. The greater part of thi 
hydraulic lime came from two works at Wallenstadt 
viz., Seemiihle and Ennenda—about 90 kiloms. from 
Thusis by rail, and was of fine quality. 

Trial samples of the lime and mortar used were taken 
regularly from all over the line, and sent to the federative 
institution for material testing at Ziirich. The tests 
proved the quality of the hydraulic lime used to be 
excellent. 

The usual mixture of lime mortar was 400 kilos. of 
pulverised lime to one cubic metre of sand. If cement 
was used the strength of the mixture was varied to suit 
particular 1 irements. 

In the e ‘ high pillars being made of dressed rubble 
masonry, .. courses 0°50m. deep were introduced 
at intervals .. from 5 m.to10m. These, in some cases 
where the pillars had large sectional area, only had 
facings of cut stone, the remainder being filled in with 
strong concrete. 

This arrangement was made in order to counteract any 
undue strains caused by irregularities in the masonry, 
unequal hardening of the mortar, or uneven contraction 
or settlement, kc. 

If the temperature permitted it, hydraulic lime mortar 
was used in the arches up to 20 m. span. For greater 
spans Portland cement was used. In cases where the 
work had to be done at low temperature with risk of 
night frosts, Roman cement was used with advantage. 
The hardening of the hydraulic lime mortar depended to 
a great extent on the moisture in the air, and on the 
temperature. In damp weather, with a temperature near 
the freezing point, no lime mortar was used. In that 
kind of weather it would harden very slowly, and did not 
harden as well in five weeks as it did in five days of dry, 
warm weather. 

Centers.—In the construction of the centers special 
care was devoted to having them accurately made of 
suitable and strong wood. The centers were all—with 
one exception—made to rest on end supports only, and 
as a rule were single or combined strut-framed construc- 
tions. The centers were made rather larger than the 
arch to be formed on them, so as to allow for settlement 
due to compression. One two-hundredth of the width of 
the span was found to be sufficient, provided good, firm 
wood and accurate workmanship were employed. 

The exception was the 27 m. arch at Miistail, 11°5 
kiloms., the centers of which were supported in the 
middle by staging 15 m. high. The arch was in this case 
made by carrying on work in four places at the same 
time. The total settlement of the center in this case was 
only 25 mm. 

T'he centers were, as a rule, loaded on the top before the 
work of construction at the haunches was commenced, 
this being done so as to prevent the top of center from 
rising on account of its being loaded at the haunches. in 
cases where the centers were not loaded on top in this 
manner the final shape of the arch clearly indicated that 
deformation had taken place, and demonstrated the 
advisability of loading. 

The centers of arches up to 80 m. span were placed on 
wooden wedges, these, when striking the center, being 
gradually cut away. The centers of the greater arches 
were placed on iron tubes filled with sand. 

In some cases the settlement of 10 m. span arches, 
when the centering was removed only four days after tke 
closing of the arch, was from 2mm. to 3mm.; 16m. 


| arches, when their centers were struck twelve days after 
closing, deflected only 1 mm.; but in these cases the 


arching was done in dry, warm weather. 
An important point is to have the centers well and 











ApRIL 1, 1904 


THE ENGINEER 


= 


$35 








— 


accurately built, so that they are of even supporting 
capacity, and_not one much stronger or weaker than its 
neighbour. During the making of the arch a settlement 
of the centers always takes place, and the greater 
irregularities of these settlements, the greater, of course, 
the bad influence of it on the masonry. 

Loads applied.—The load on the ground at the sole of 
foundation varied from 2°5 to 6°5 kilos. a square centi- 
metre. The maximum stress on masonry in high pillars 
was 18 kilos. per square centimetre. 

The stresses in arches were as follows : 


6m. —15 m., arches 613 kilos. per square centimetre 
lim. 20m. _,, «. 13-16 he 
2m. 30m. ,, 16-19 . 
42 m. ' 23 © ie 


These are all very low pressures for stone, and only 
utilise from one-thirtieth to one-hundredth of its ultimate 
strength. It should be remembered, however, that it is, 
of course, the resistance of the mortar filling the joints 
which comes into practical consideration, and not that of 
the stone. 

Stoneworks.—Rough drystone walls and rock fillings 
with rock material, were arranged by hand. As long as 
the material was sound and durable its application with- 
out any. further preparation was permitted. The con- 
tractor had the choice of applying tools or not, but he was 
compelled to intermingle greater and smaller stones, and 
to bond them in such a way that the best possible homo- 
geneous body was obtained, and uneven settlements 
avoided. The rough drystone walls had to be arranged 
in courses, either horizontally inclined or curved to corre- 
spond correctly with the required batter of the wall. The 
faces of these rough drystone walls had to be more or 
less regular. Projecting bosses were generally permitted, 
except for walls beside running waters, in which cases 
the faces towards the water had to be made with smooth 
surfaces. Rock fillings with: rock material could be 
demanded by the engineers for the construction of banks 
with 5/4 slopes as well as for the backing of walls, so as 
to relieve the pressure. 

In cases of embankments of rocky material with 5/4 
slopes a stone facing had to be provided, for the making of 
which bigger stones had to be selected, and set at right 
angles to the slope of the embankment, the backing of 
rocky material being always arranged in horizontal layers. 
Such stone facings were paid for as an extra, and were 
calculated per square metre. The backing of walls was 
paid per cubic metre. 

With regard to masonry, the principal points to which 
the contractor had to devote his attention were the 
obtaining of a perfect bond and a uniform character in 
the entire structure. The stones had to be chosen and 
specially prepared or cut according to the quality of 
masonry demanded, and they all had to be placed on their 
natural beds. The preparation or dressing of stones when 
in position in the walls was not permitted. All joints and 
voids between the stones had to be completely filled with 
mortar, and great care was taken to see that every stone 
was completely bedded in mortar. In hot and dry weather 
the masonry had to be frequently moistened as the work 
proceeded, and sometimes had to be covered up or otherwise 
protected against the influence of the heat of the sun. 
At times, also, the same precautions were needed because 
of running water or heavy rains. No walls were built 
with mortar when the temperature was below freezing. 
In fact, it was against the contractor's interest to attempt 
this, for if it was found that the mortar in partly or fully 
completed masonry had suffered from the influence of 
frost, heat, or wash-outs, then the masonry had, by the 
terms of the specification, to be demolished and the work 
done afresh without compensation. The walls were pro- 
vided with holes or slits to aid the drainage. 

The bonding of the dry stone and masonry walls had 
to be carried out equally well in both cases; the joints 
had to be as narrow as possible, and the beds of the stones 
had to be brought into the fullest possible contact, if 
necessary, by the use of hammer and chisel, and the 
contractor was instructed to be most particular that all 
stones were as firmly bedded and as evenly supported as 
possible, so as to avoid stones breaking under the load 
upon them. Levelled courses were not permitted, and 
the joints were made to break vertically as well as 
horizontally. The small stones used for filling up of the 
joints had to be arranged just to fit, and were not allowed 
to be driven in like wedges. 

For the rough rubble masonry, well-selected rough 
quarry stones, without any special preparation were used, 
and the courses were made flush with smaller stones, 
driven into the mortar with the hammer, before the 
following course was commenced. The driving in of 
stones as wedges afterwards was forbidden. In particular, 
a good bond had to be arranged for, and for the lower 
courses of foundations large slabs of stone had to be chosen. 
In above-ground masonry the stones were arranged and 
bedded on their broadsides, with a good flush face. In 
walls less than 50 centimetres thick there were at least 
four through binders in each square metre face. 

The stones for the dressed rubble masonry were care- 
fully sélected to fit well for a good bond and regular 
facing. Only sound stones of regular shape, and not too 
unevenly sized, were allowed, and irregular stones were 
prepared, so as to give a good bond and good joints. In 
making the courses the outer stones, front and back, 
were not first arranged, and the space between them then 
filled in, but the courses were made backwards from the 
facing, and the inner stones driven well into their places, 
the joints being well: filled with mortar and small filling 
stones, so as to make the whole wall one homogeneous 
mass throughout. The joints of the facings were 
arranged in square or irregular jointing, according to the 
character of the stone, and the gaps between the facing 
Stones were filled in with pieces of stone, which were 
built in at the same time as the other stones. 

For arches the stones were specially chosen and pre- 
pared, and in the facing of the soffits no wedges are 
allowed, while the courses were kept of equal height. 

For pointed stone masonry only stones of good natural 





bedding were permitted, and each stone had to have its 
sides so shaped as to give a bedding over at least half its 
area, and facing stones over at least two-thirds their 
area. One binder at least was put in for every two 
stretchers. The biriders were given an over-bind of at 
least 3U0cm., and were arranged so as to make a side- 
joint of at least 20 cm. with the stretchers. No course 
less than 20cm. was built. 

The two illustrations on page 334 show in Fig. 30 the 
Lochtobel viaduct, and in Fig. 26 the-Muttner bridge. 
The former has five openings, each 16 metres wide. The 
view is taken looking down the line. The Muttner bridge 
has a span of 80 metres. The two engravings, Figs. 31 
and 82, on page 342, show the second and third Albula 
viaducts. 





INSTITUTION OF NAVAL ARCHITECTS. 
Tue second day's proceedings of the annual meeting of 
the Institution of Naval Architects was commenced at 
the Society of Arts at twelve o’clock, on Thursday, the 
24th ult., the Earl of Glasgow being in the chair. . The 
chairman first of all read out the results of the ballot of 
the day before. : 

The first paper brought forward was by Sir William 
H. White, Vice-president, and was entitled, 


“ON THE ESTABLISHMENT OF AN EXPERIMENTAL TANK 
ror Research Work oN FLuIp RESISTANCE AND SHIP 
PROPULSION.” 

This paper we print in abstract below :— 

The author stated that at the request of the Council he had 
undertaken to submit to the members of the Institution a proposal 
for the establishment of a national experimental tank, to be 
chiefly devoted to research work in connection with fluid resistance 
and ship propulsion. It will be remembered that about three years 
ago, at the Glasgow meeting, Mr. Yarrow proposed that an experi- 
mental tank should be established under the auspices of the 
Institution of Naval Architects, in which tank model experiments 
were to be carried out, not only for shipbuilders of this country and 
for members of the Institution, but for anyone willing to pay for 
the information obtained. A committee was appointed almost 
immediately to give effect to this proposal, and in March, 1902, a 
report was submitted to the Council, and the latter authorised the 
committee to take the steps necessary to raise the sum of £15,000, 
which, it was estimated, would suffice to build and equip a suitable 
experimental establishment in connection with the National 
Physical Laboratory at Bushey Park. 

Before issuing a circular letter to members of the Institution, 
suliciting financial assistance, the committee obtained provisional 
promises from a few of the leading firms. On October, 1902, the 
circular was issued to leading shipbuilding firms with disappointing 
results. The Council then decided to ask the Admiralty to furnish 
a special report as to the value of model experiments in connection 
with the designing of ships, which report appears in the ‘ Trans- 
actions” of 1903. 

Having dealt with certain objections to the Bushey House 
scheme, Sir W. White went on to say that the inevitable conse- 
quence of a fuller recognition of the value of these tanks as 
adjuncts to the designing departments of shipyards, must be the 
establishment by each of the great firms of its own experimental 
tank. Messrs. Denny set the example twenty years ago. Messrs. 
Brown have lately done the same thing on a magnificent scale at 
Clyde Bank. Mr. Parsons, at an earlier date and in a simpler 
form, devised and carried out most ingenious arrangements for 
testing resistances of models of his turbine-propelled vessels. 
What these firms have done is what will almost certainly be done 
on a larger scale in ‘the immediate future. He held that if the 
shipbuilders, marine engineers, and shipowners of this country are 
well advised, and desire to further to the utmost the maintenance 
of our supreme position in mercantile ship construction, they will 
not be slow in responding to the appeal which is now made and in 
providing the funds necessary for the establishment and main- 
tenance in connection with the National Physical Laboratory of a 
tank avowedly devoted to research work on the general principles 
of fluid resistance, the efficiency of propellers, and other matters 
greatly influencing economy of propulsion. Generosity in this 
instance will undoubtedly result in a rich reward. The remainder 
of the paper was devoted to a consideration of the work that can 
be done with an experimental tank, and an explanation of the 
nature of the inquiry that ought to be carried out with its aid. 

Mr. Yarrow, who opened the discussion, heartily seconded 
Sir William White’s proposals. It would, he considered, 
be a disgrace if shipbuilders did not come forward to help 
to defend the shipbuilding industry, which was being 
threatened by competition on all sides. He quite agreed 
with what Sir William White had said regarding the 
importance of tank tests in the design of propellers. 
Fast boat-builders, he laughingly remarked, had quite a 
lot of manganese bronze in discarded propellers which 
they were quite willing to sell cheaply. He made 
some remarks upon the effect of depth of water upon the 
speed of fast vessels, and showed how adversely the 
speed might be affected if trials were run in too shallow 
water. He complained that in this respect the Maplin 
mile was by no means perfect, and he thought that the 
Admiralty should provide a number of measured miles in 
deep water and in different parts of the country. 

Sir William White's proposal was put to the meeting 
and carried unanimously. 

The next speaker was Admiral Melville, late Engi- 
neer-in-chief of the United States Navy, who has been 
over in this country for some little time now. He said 
that the American people thought that the results ob- 
tained in the tank at Washington were excellent. The 
tank was used in connection with warships and mercantile 
vessels alike, but only about a tenth part of the work 
which was really required could be done in it. The tank 
was practically free, only the price of the actual labour 
needful to work it being charged. _ He himself was of the 
opinion that there should be a tank in every shipbuilding 
centre. There need be no fear as to finance. Such tanks 
would, even with low charges, pay for themselves a 
hundred times over. 

Dr. Glazebrook said that at Bushy an admirable site 
was available. It was quite large enough. The ground 
was level and reasonably solid. The fact that other 
engineering work was being carried on at the laboratory 
would be a great advantage. With such a tank at 
Bushy, the naval architects would be brought into more 
direct touch with scientists generally throughout the 
country. 

Sir Nathaniel Barnaby said that he had been at work with 





others in this direction for a number of years, and he 
heartily supported the motion. The endowment should, 
in his opinion, be large. 

Mr. Froude, who is in charge of the Admiralty tank at 
Haslar, was the next speaker. He emphasised the 
necessity of having a tank for research work. In his 
opinion it should be entirely devoted to research, and 
should not be open to private investigations. They had 
the greatest difficulty at Haslar in finding time for research 
work, owing to the enormous quantity of trial work in 
connection with the actual design of vessels which was 
constantly on hand. He considered that the programme 
as sketched out by Sir William White would be very 
suitable, and he thought that the estimate put forward 
would cover the expenditure. 

Herr Busley briefly described the various tanks in 
Germany, and testified to the good results obtained by 
the North German Lloyd Company by means of its tank 
at Bremerhaven. The tank attached to the Technical 
High School at Charlottenburg was, he said, reserved for 
Admiralty uses during five months of the year and for 
the students during the remaining seven months. 

Captain Matsuo, of the Imperial Japanese Navy, said 
he was even before coming to this country a great 
admirer of the late Mr. Wm. Froude’s work. . When he 
first came over here he went to see the tank at Haslar. 
Since then he had seen the tank of Messrs. Denny’s at 
Dumbarton; that of Messrs. John Brown and Co., at 
Clydebank ; that at Washington, and that at Spezzia. 
He had come to the conclusion that they were all of them 
well worth the money which had been expended on them. 
Our Japanese friends were great believers in these tanks, 
and the matter of constructing one in Japan was being 
very seriously considered. This was destined partly for 
educational work and partly for the use of shipbuilders. 
There was also a proposal to make a tank for the special 
use of the navy. This had not yet been definitely decided 
but he hoped it would be acted upon within the next few 
years. 

Sir Edward Reed said that the mercantile marine were 
greatly in need of such a tank as that proposed by Sir 
William White. They were exactly in the same position 
as the Admiralty was before the tank at Haslar was 
made. He was of the opinion that a research tank would 
be most valuable not only to builders, but to owners as 
well. This, indeed, was the view taken by a number of 
speakers. If speed can be increased for the same 
expenditure of power, or if a given speed can be obtained 
with a decreased expenditure of energy—and hence of 
coal—by reason of the best lines for such a ship having 
been arrived at by research in the tank, then surely the 
shipowners benefited, and should help to pay for the tank 
and its maintenance. 

Professor Biles would have preferred, he said, to have 
the tank at Glasgow, but as this could not be, he heartily 
supported the motion to provide one at Bushy. He 
would remark, however, that constructional cost was one 
thing, but maintenance quite another matter. It meant 
a much larger sum of money. 

Herr Schlick spoke as to the improvements made in 
fast German liners by the aid of tank experiments. He 
mentioned particularly some increased speeds which had 
been obtained by alterations in the shape of the bosses of 
screw propellers. 

Mr. Stromeyer thought that such a tank as was pro- 
posed would be most useful in determining how much 
ballast should be carried. It was not an unknown thing 
for a vessel to be capsized and be lost owing to its having 
too little ballast. Then, too, there was the question of 
trim and its effects on speed. What would be the differ- 
ence in effect if the vessel were down at the head from 
what it would be if she were down at the stern? The 
solution of such questions would be most useful. 

Mr. Watts expressed his pleasure that the question of the 
tank was making good progress. He heartily supported 
the proposal. The suggested work would keep the tank 
well going. It was important that the superintendent 
should be kept in touch with the work at Haslar and with 
the actual results of trials. 

After a few words from Sir J. I. Thornyeroft, Sir 
William White replied to the discussion. He said that 
they had heard testimony from all over the world as to 
the use of research tanks. With such tanks problems 
which were otherwise insoluble were within reach of 
solution. As far as his proposal went, there was nothing 
to prevent any shipowner, scientist or shipbuilder from 
seeking a solution at Bushy to any difficulty with which 
he might be met. It was, indeed, with this object in 
view, as well as for research pure and simple, that the 
tank was proposed. In practice, however, it would be 
found impossible to deal with proposals of competing 
firms in the time at disposal. Then with regard to 
the question of secrecy. He thought that some such 
institution as that of the firm of Kirkealdy’s might be intro- 
duced. This firm had for some fifty years been dealing 
with questions every bit as important in their way as the 
details of ships, and there was not on record one single 
instance of breach of confidence. Then as to super- 
intendent. He should be a trained expert, a scientific 
naval architect, and a man of high integrity. He knew 
of several. There need be no difficulty on that score. 
As .to finance. He thought there would be no 
difficulty in raising the sum necessary for construction ; 
and as to the cost of maintenance, Xc., it was a mere 
nothing compared with the economies it would effect. 
As an instance of this, 15 per cent. in coal consump- 
tion had been saved in the case of the County class 
of cruisers by the aid of tank investigations. This 
would mean a saving of some £2000 in sixty days with 
one vessel alone. When owners had this brought home 
to them there would be no difficulty about providing 
money for maintenance. The points which must be 
forced home are that a tank affords opportunities of 
effecting economies as well as advances in design. 

During Sir William White’s reply, Mr. Kirkaldy, the 
present head of the testing firm, had entered the room. 
He said a few words as to the interest his father had 


















































































336 


THE ENGINEER 


Aprit 1, 


1904 














taken in the late Mr. William Froude’s work, and ex- 
pressed his own belief that the proposal brought forward 
by Sir William White would bear excellent fruit. 

The luncheon interval was then taken, and on the re- 
assembling of the meeting Mr. R. E. Froude read his 
paper * On Some Results of Model Experiments.” With 
this paper, which is of more than ordinary interest, we 
shall deal in a later issue. 

Mr. P. Watts opened the discussion. He said that he 
had been Mr. Froude’s assistant in the early seventies— 
almost from the beginning of the tank. The construction 
of a series of forms on paper was begun about the same 
time. This series was now in use at the Admiralty. 
There was an alternative method by means of Admiralty 
co-efficients, but it was by no means so complete. Mr. 
Froude’s forms were all good forms for speed, but, 
generally speaking, other requirements prevented the 
very best form from being employed. He remarked that 
all Mr. Froude’s figures were given in effective horse- 
power. Could not some really reliable formula be given 
for converting this into indicated horse-power ? 

Sir William White concurred in saying that the cer- 
tainty with which the Admiralty could meet new needs 
arose from the fact that they had Mr. Froude’s sets of 
experiments to refer to. Stability played a very large 
part in the modern warship. In this direction the very 
best results could be obtained by going to Haslar. Simi- 
lar data would do equally well for merchant ships, and 
they had proved so useful to the Admiralty that mercantile 
shipbuilders would do well to turn their attention to the 
matter. 

Sir Edward Reed also asked for a general statement 
regarding the relation between effective and indicated 
horse-power. 

Professor Biles thought the paper was a remarkable 
example of pure research work. But seeing that these 
experiments were commenced in the early seventies, and 
the results only now published, it pointed to the absolute 
necessity for starting at once on the work of the tank 
proposed by Sir William White. It could not be done 
too soon. 

Mr. Alexander said that he had been engaged for some 
years in designing ships for two well-known firms. He 
had no hesitation in saying that if he had had before him 
the information in the paper, many a problem would have 
been solved and much time and labour saved. He 
referred particularly to one diagram which was shown, 
and in which three very different cross-sections of hull— 
other things being equal—had given equal speeds. One 
of the forms shown, although primarily proposed for war- 
ships, would equally well do for Channel steamers. 

Mr. Froude then replied. He had no hesitation, he said, 
in declaring that with the tables they already had, a satis- 
factory answer as to size and dimensions to fit any given 
conditions could be arrived at in an hour or two, Very 
rarely, when constructing a model in accordance with 
the results so obtained did they find a variation of more 
than 1 per cent. from what the tables had shown. He 
thought it would be unwise to banish “ shipbuilders’ tank 
work ” from the proposed Bushey tank. Such work was 
useful in that it suggested problems. As to the relation 
between indicated and effective horse-power, it was hard 
to give any set rule. In practice it was usually taken as 
2to1. He considered it a too restrictive view to take, to 
say that the Haslar tables were only applicable to war- 
ships. As Mr. Alexander had remarked. one, at any rate, 
of the forms evolved, was suitable for a vessel of an 
entirely different class. 

The next paper taken was by Professor A. Seribanti, of 
the Royal Italian Naval Reserve, and it was entitled 


“On THE HEELING AND ROLLING OF SHIPS OF SMALL 
INITIAL STABILITY.” 


It was an extremely technical paper, and more suit- 
able to be considered by careful personal study than by 
reading beforea meeting. Accordingly Professor Biles, in 
the absence of the author, just briefly outlined the general 
trend of the paper. There was no discussion. 

This is an extremely mathematical paper, which it is impossible 
tu abstract to advantage. The author stated that his professional 
attention having once been drawn to the case of a barge which, 
when a weight on board was shifted across, took a transverse 
inclination less than would have been anticipated on the ground of 
common metacentric rules, he found himself brought to investigate 
closely the reasons for such behaviour. The theoretical researches 
on the subject, embodied in this paper, turned by degrees from 
the peculiar case under examination into a geueral investigation 
on the influence which a varying amount of initial stability can 
exert on some mechanical features of a given ship. He had 
attempted to formulate an approximate but, in his opinion, satis- 
factory theory about the heeling and volling of ships, which, if 
compared with the usual theory given in every text-book dealing 
with this subject, differs therefrom in so far that it should be 
suitable, at a constant approximation, for both stable, unstable, 
and indifferent vessels. The well-known formule of naval architec- 
ture, both statical and dynamical, 

P(r — a) sin @ = moment of external forces, 
2 
1% . P(r — «) sine = 0, 

dt? 
with which every writer starts in dealing with the most important 
problems of the science—stability, trim, rolling, &c.—prove quite 
satistactory in almost all practical cases, and he had no wish to 
banish such formule from the common use of naval architects. 
Still, there exists a great defect in them, for, if applied to an 
indifferent or to an unstable vessel, they give results which are not 
confirmed by experience, it being a well-known fact that a vessel 
with zero metacentric height will not retain any inclination we may 
give her, nor wiil she have an infinitely long period of rolling; in 
like manner, it is a fact that an unstable ship does not necessarily 
capsize, as hinted at by the above formule. 
and the well-known unfitness of the metacentric rules to determine 


the angle of steady heel whenever such heeljng undoubtedly arises | 


from the initial instability of the whole ship, or through the 
suspension, mobility, or the liquid nature of her cargo ; finally, the 
unfitness of the above rules to treat in a complete and satisfactory 
way the important question of the free access of water on board 
warrant us to doubt whether we are fully justified in employing 
these rules in regard to ships having but a moderate stability. 
Such ships are nowadays worthy of much more consideration than 
they were when theoretical naval architecture was a new science ; 
when all ships, being intended to sail under canvas, had also to 
possess a high rate of initial stability. At present, sails have been 
almost wholly done away with; moreover, theory and practice 


These drawbacks, | 





have now clearly shown that great stability is inconsistent with 
such high nautical qualities as are desirable; hence the decrease 
of metacentric height given to modern ships as compared wit 
former ones. More especially in some merchant steamers, such as 
the large Atlantic liners, the actual stability is often so small that 
they sail in a condition of quasi-instability ; so that for these 
particular types of ships the modified metacentric rules here arrived 
at should perhaps prove interesting, as being free from the draw- 
backs above alluded to. From the nature of the subject it has 
not, unfortunately, been possible to avoid a cumbrous mathematical 
apparatus in dealing with it. The remainder of a long paper is 
occupied by this apparatus. 


The first paper taken on Thursday evening was 


“On THE Gyroscopic Errecr oF FLY-WHEELS ON 
Boarp SHIP,” 

by Herr Otto Schlick. It was read by the secretary and 
illustrated by various experiments conducted by the 
author, some with the pendulum combined with a 
gyroscope, which is described in some detail in the 
paper, and others with model vessels in a tank to illus- 
trate the steadiness that is imparted by a gyroscope. In 
reply to a question by Sir William White as to the weight 
of the rotating wheel in one of these models, the author 
replied that it was about half the whole weight. We 
give an abstract on page 346. 

The discussion was opened by Mr. Seaton, who related 
how some twenty-one years ago he was associated with 
Sir Edward Reed in the construction of the famous 
Bessemer, a vessel in which the saloon was to have been 
kept steady in all weathers. Bessemer’s original idea was 
to have it controlled by hand, but later he decided to use 
a gyroscope, and spent a great deal of money in building 
the saloon before Mr. MacFarlane Gray exploded the 
underlying theory. If Bessemer had had the advantage 
of the electro-motor which we have now-a-days, it was 
possible that he might have succeeded. However, the 


Sir John Thornyeroft told how he had taken an active 
interest in the subject of arresting the rolling of ships rie 
many years. He doubted if Herr Schlick had taken into 
account, when he said that a ship fitted with his ap = 
ratus would never attain a large angle of roll, the Ri 
effect of large waves, and particularly the effect of two or 
three such waves acting consecutively. He thought the 
system proposed was not so direct as a method he had 
tried, which was to oblige the vessel to lift a weight 
— slipped down again whenever she attempted to 
roll. 

Sir William White, in winding up the debate, said he 
thought that the author would agree that it would be a 
very bad business if his gyroscope broke loose in g 
vessel. 

Herr Schlick said, in clear English, that he would 
reply in writing, as he had no command of our tongue, and 
everyone applauded heartily. 

After that the two papers which are given below in 
abstract were taken ; the second was illustrated by a large 
number of lantern slides. Mr. John E. Thornyeroft’s 
paper was 


THE ADVANTAGES OF Gas AND OL ENGINES fog 
Marine Proputsion.” 


The advantages which oil and gas engines offer for murine 
propulsion are so great that it is difficult to understand why they 
have not been more largely used. They necessitate the employ- 
ment of some complications which steam engines avoid, but the 
one great advantage of their requiring neither boilers nor con- 
densers will, it is thought, be found to more than compensate for 
these complications. Before making a direct comparison it wil! be 
well to consider the different systems, and the way in which they 
work, i 

Classes of engines. —Internal combustion engines may be divided 
into several classes, according to the fuel they employ:—(1) !p 
which the combustible employed will vaporise at atmospheric 
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LARGE HELE-SHAW REVERSING CLUTCH 


plan suggested by Herr Schlick was quite different, and 
it appeared to offer some chance of success. 

Mr. MacFarlane Gray followed, told again the story of 
the Bessemer, and exhibited a model to explain the 
fallacy in the theory. This model was a gyroscope 
mounted in gimbals on the top of a vertical standard. 
As long as the gyroscope was free to revolve as a whole 
about a vertical axis it offered resistance to displacement 
from its plane of rotation, but if this motion was arrested 
—by tightening a thumb screw—then it might be turned 
quite freely. Bessemer’s mistake was that he had over- 
looked this essential feature, and the mistake cost 
£250,000, or, according to Mr. Seaton, only £10,000. Mr. 


Gray went on to refer to a letter he had written to | 


Engineering, and which was published on November Ist, 
1901. In it the whole theory of the gyroscope was clearly 
explained. Speaking of Herr Schlick’s proposal, he 
pointed out that the rim speed of the wheel would be 
400 knots, and that the rim would be stressed to about 
20 tons per square inch—not an impossible figure. He 
had seen a rinv taking a load of 30.tons per square inch a 
few days before. He did not agree with the author that 
paddle wheels had a gyroséopie effect ; they were fixed 
to the vessel by the‘axle, and as he had shown, the | 
gyroscopic effect was under the circumstances impossible. | 
Their undoubted steadying effect was due to the fact that 
they acted somewhat after the manner of bilge keels. 

Professor Lambert, who followed, also insisted on the 
same point—thatto obtain the gyroscopic effect abso- 
lutely free motion at right angles was essential. He drew | 
attention to the very small force exerted by the gyroscope, 
and doubted if it was sufficient to effect the purpose Herr 
Schlick had in view. 


| ducing the fuel and vaporising it. 


| into the cylinder on the suction stroke. 


temperature, (2) In which the combustible requires vaporising by 
heat or by spraying. (3) Gas engines, using gas from some form 
of producer using solid fuel. 

Engines of the first type.—The * Daimler ” motor is representative 
of the first type. Engines have been made by the German Daimler 
Company up to 300 brake horse-power, by several American 
builders up to 150 brake horse-power, and by Messrs. Vickers, 
Sons and Maxim up to 300 brake horse-power for British sub- 
marines. Most of the leading motor-car builders, both on the 
Continent and at home, have built engines of considerable power 
of this type, which have been fitted to launches. _In America there 
are a number of firms building small types of engines which do not 
follow the Otto cycle, but give an impulse at every revolution, by 
using the under side of the piston and crank chamber for pump- 
ing the charge of explosive mixture into the cylinder. This type 
cannot be run at a high speed, and is not suitable for large powers. 

Engines « the second type.—There is a much greater variety of 
engines coming under the second heading, as the difficult problem 
of vaporising the fuel has been treated in a variety of ways by 
different builders. The stationary oil engine bas been made very 

rfect for work where there are no very rapid or great changes of 
load ; but for marine purposes, where a considerable amount of 
variation takes place in manceuvring, the problem becomes much 
more difficult. Most of the engines work on the well-known Otte 
cycle, and the variations occur in the different methods of intro- 
In the case of the Priestman 
and Griffin, two of the earliest, the fuel is sprayed by air pressure 


| into a vaporiser heated by the exhaust products, and then taken 


In the Vosper and Roots 
engines, it is either pumped or measured into a vaporiser without 
being sprayed. The Diesel engine, which has as yet been only 
used in one or two cases for marine purposes, is a most interesting 
type. A 

"The Strickland engine is designed on the same principle of 
injecting the fuel at the end of the compression stroke, but does 
not compress to more than 2001b., and, therefore, has to use an 
igniting device. It is also arranged to work as a two-cycle engine. 
giving an impulse at every revolution, as some of the Dies«1 
engines have done. It is fitted with a prolongation of the piston 
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a pump to supply the air for the scavenging stroke, and 
” — sssary air for combustion. It would seem that an engine 
the oy 1c, not working at too high a ee so that it 
of this t Po yuire to be so very strongly built, and giving two 
soos for one of engines working on the Otto cycle, should 
impu ae creat advantages, as a high mean pressure can be 
a oe ‘without danger of premature ignition, and no vaporisers 
eee red for the fuel ; the vaporisers being always the part of 
oe oka most difficult to design, and requiring the largest 
ped a ff attention: Engines of the second type will always be 
amonn A cult to handle, in consequence of the vaporising diffi- 
— th in the first and third ; but it is probable that, because 
-_ ortability, safety, and comparative cheapness of the fuel, 
of ‘ oa be used very extensively, 
| ‘nes uf the third type.—The gas engine has hardly yet been 
ot ter marine purposes ; but, owing to the recent great improve- 
pat in gas producers, it 1s thought that it will soon be used 
Men sively. ‘These improvements have enabled the producer to 
oxtene ced without a reservoir for gas, the engine sucking the 
es rectly from the producer, which makes the apparatus 
bulky, and therefore better adapted for marine purposes. 
of engine is necessarily the lightest, as there is no 
producer, the fuel being vaporised by the simple 
f sucking the right amount of fuel in with the air to 
the cylinder. Engines of this class are being made to weigh not 
more than 101b, or 121b. per brake horse-power, Comparing this 
figure with that of the modern torpedo boats or destroyers, which 
oBeOlb. per indicated horse-power, it is evident that the naval 
po oe has great possibilities with this type of engine. There 


be ‘A 
supply di 
much less 
The first type 
vaporiser or 
expedient oO 


rap prospect that engines of the second class will be built, 
including the vaporiser, for not more than 25 lb. per brake horse- 
ower for moderate sizes. The engine of the third class should 
not be heavier, but of course there must be added the weight of 
the producer, ; ; 

A comparison of the weights and space occupied by compara- 
tively low-powered engines of the first class fitted to launches in 
the place of steam engines and boilers of the same power shows 


very greatly in their favour; but when petro] is used as fuel, it 
will be found more expensive than coal to do the same work, On 
the other hand, as the engines are practically automatic in action, 
and can be started at once (requiring no preparation like a steam 
boiler), an engine-driver can usually be dispensed with, and, as 
the steerswan can do all the work of controlling the vessel, it will 
frequently be found cheaper to run with this class of engine than 


with steam. y “ ; 
While there is very little danger from fire with properly con- 

















Amongst others, he gave the following description of an 
engine he himself had designed :— 


This engine is really a two-stroke engine, that is to say, there is 
an impulse for every revolution, but unlike the ordinary two-cycle 
engine, the charge is not taken into the crank chamber, which is 
simply used as an air pump. The engine has the usual enclosed 


crank chamber and the usual exhaust port uncovered by the piston | 


and inlet port with deflector, the inlet port leading down to the 
crank chamber, An auxiliary chamber is at the side of the 
engine, and communicating from the bottom of this auxiliary 
chamber is a syphon tube which opens out in the centre 
of the admission port. Leading into this auxiliary chamber 
is a valve—a ball valve preferably—the lift of which i 
regulated by a screw. 


| forecast the coming of the internal combustion motor 
| fired with producer gas for marine propulsion, Mr. 
| Thornycroft responded shortly to Mr. Seaton’s strictures. 
| He pointed out that fuels of low flash point need not be 
| used, and that for big vessels producer gas made from 
| indifferent coal was the right thing to employ. As to 
| gas engines making long runs, he felt sure that they were 
| quite capable of running for six months without stopping, 
; and. when called upon to state cases, named engines 
| at Brunner Mond’s and Beardmore’s works. That con- 
| cluded Thursday evening’s work. 


is | 
The valve communicates with the | 








oil supply, which can be at some little distance below or slightly | 


above, as is most convenient. In the case of a paraffin engine, 


the cylinder head is dome-shaped and is dry. Leading into the | 
crank chamber itself is a valve made to easily open and close, pre- | 
ferably being a disc valve of leather, the aperture of which can be | 


shop-adjusted. 

The action of this engine is as follows :—On the upstroke of the 
engine the air is drawn into the crank chamber through this valve, 
and, in accordance with the aperture, so is the partial vacuum 
formed. This partial vacuum is communicated by means of the 
syphon pipe to the auxiliary chamber, and thus communicates with 
the ball valve, and a certain amount of oil is sucked in and deposited 
at the bottom of the auxiliary chamber. On the down stroke both 
the ball valve and the air valve close, and the air in the crank 
chamber is compressed, as well as the air in the auxiliary chamber 
until the piston uncovers the admission port. 
up from the crank chamber, and is deflected upwards, and the air 
in the auxiliary chamber expands and forces the oil up the syphon 
pipe, where it meets the ingoing air from the crank chamber, and 
is spread and deflected upwards into the hot dome, The piston 
returns, compressing this charge, and it is ignited by electrical 
means or by hot tube, as desired. There is also a special automatic 
electric igniter, the timing of which can be adjusted in such a 
manner that the engine can be made to reverse. 

The motor has this merit 
inspirated ; the charge of oil is sprayed and mixed with the 
whole of the available air; the vaporising is accomplished by 
means of an increase of temperature through the compression 
and radiation, and at the maximum point the charge is ignited. 
This has been set forth as the ideal method, dealing with the 
hydrocarbon ina petroleum engine, and in practice I have had 
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structed engines, fitted with electrical ignition, and using spirit or 
oil of a low-flash point in open boats, the risk must not be dis- 
regarded where they are fitted in a closed engine-room below decks. 
Captain du Boulay has devised an arrangement by which only a 
smal} quantity of fuel iskept in the engine-room in a small tank, 
any leakage draining directly overboard. The main supply is 
stored in a tank in a specially bulkheaded compartment, which 
also drains overboard ; and in some cases the sea is allowed to flow 
into it and around the tank, thereby avoiding any possibility of 
the leakage of oi] into the bilge of the vessel. 

With engines of the second class, using oils having a flash point 
of above 75 deg, Fah., there is practically no danger from fire, and 
when the engine will work with less. than 11b. of oil per horse- 
power hour, the cost of working will, as a rule, be found less than 
that with the equivalent steam machinery ; but, as yet, there has 
always been the disadvantage of an objectionable exhaust. The 
Diesel engine costs only one-tenth of a penny per hour, as it works 
with unrefined oils, which can be bought for 2d. per gallon, and uses 
less than 41b. of oil per horse-power hour. Only the most 
economical steam engines, supplied with coal at not more than 10s, 
per ton, can equal this performance. It is well known that gas 
engines of even small powers, supplied with producer. gas, give 
considerably more power per Ib. of fuel than could be obtained 
with a steam engine and boiler, and when large plants are used 
4 given quantity of fuel will produce about four times the power 
obtainable with ordinary steam engines. 

Gas producers must be divided into two classes—those which 
Work with non-bituminous coal, and. those which work with 
bituminous, The former clase working as a suction producer is 
very simple, and weighs, as made for land purposes, considerably 
~ than the ordinary type of stéam boiler to do the same work ; 
ag owing to its being restricted to one class of fuel, its use must 
e very limited for marine purposes, The producer invented by 
Dr, Mond for using bituminous fuel has not yet been worked out 
arab for marine purposes, and as used on land is heavier than 
_ of the same power ; but it seems probable that, owing to 
= much greater economy obtained and the rapid development 

hich is going on, it will soon be possible to employ producers of 
this type, 


Mr. Thornyeroft’s paper was followed by another on 
the saine subject. The author, Mr. Arthur F. Evans, 
gave a short historical account of what has been done in 
this direetion since 1885, when Mr. J. J. R. Hulme fitted 
& sinall inverted vertical benzoline engine to a boat. 


THORNYCROFT MARINE OIL ENGINE 


excellent results—over S01b. M.E.P., with absolutely no carbon 
deposit. 

The papers were discussed together. Captain Boulay 
was the first speaker; he described the steps he had taken 
to render the use of petrol safe on board ship, first by 
storing the main body of it on deck and having only a 
little in the engine-room, with trays and pipes for leading 
leakage overboard; and secondly, by placing it all on 
deck, even the vaporiser. The design of apparatus of 
this kind needed a good deal of care, the engine drawing 
by suction from the vaporiser, the gas in the tube seemed 
to get into a state of pulsation, and unless the pulsation 
synchronised with the stroke of the engine hunting took 
place on account of the piston drawing unequal charges. 

Mr. Linton Hope, the designer of the Napier launch, 
who came next, said that he thought 10 lb. to 12 Ib. per 
horse-power was well within the mark, and mentioned an 
engine weighing 150 1b., which the engineers estimated 
would develope 172 horse-power. 

Mr. Seaton followed and brightened the debate a 
little by roundly asserting an absolute disbelief in internal 
combustion motors for marine purposes. Mr. Thorny- 
croft, in spite of the title of the paper, had not shown a 
single advantage, and he, Mr. Seaton, saw all sorts of 
drawbacks. The idea of a tramp steamer with engines 
weighing over 50 lb. per indicated horse-power amused 
him, whilst consternation appeared. to-be his when he 
thought of what the insurance rate would be for a vessel 
that started with difficulty, reversed uncertainly, and 
carried petrol as fuel. Further, he asked if anyone could 
show him an internal combustion engine running day in 
and day out for seven days in a week, as a commercial 
steamer had to do. 

Mr. Barnaby, having made some slight defence of the 
motor-driven boat by recalling that a boat 38ft. long with 
a 10 horse-power engine had crossed the Atlantic, and 
having reminded the meeting that Sir William White in 
his address to the Institution of Civil Engineers had 





The air then rushes | 


that the full charge of air is | 


DOCKYARD NOTES. 





Tue Leviathan, when she coaled at Singapore the other 
| day, took in an average of 314 tons an hour. Coolies with 
| baskets were employed. The Narcissus, coaling at Ports- 
mouth, averaged 46 tons per hour. She used transporters 
and other resources of civilisation. Of course, there is 
| nothing equal to baskets and unlimited hands, but the 
| Leviathan is as troublesome a ship to coal as the Narcissus, 
| and it is difficult not to think that something is wrong with 
| the coaling facilities of our chief naval base. 





Boru Boiler Commitees are at work just now. The 
orthodox committee is playing about with the Hermes; 
while the Controller of the Navy, Rear-Admiral May, has 
made out a programme for the Medea. The Hermes has 
| Babcock and Wilcox boilers; the Medea, Yarrow. The King 
Alfred, which has been doing the China trip, is also supposed 
to be under observation, @ la Spartiate and Europa, and, by 
reports received at Portsmouth, has so far done better than 
| either of these cruisers. Like them, she is a Belleville ship. 
| As no Blue-books are published on these trials, everyone is 
getting rather weary of them. 


Ir is rumoured at Portsmouth, with much show of pro- 














Swain Sc. 


bability, that submarine Al was not sunk by the Berwick 
Castle at all, but by an internal disaster such as any sub- 
marine is liable to. ~ This, if true, will acquit Messrs. 
Vickers-Maxim of all possible slurs as to bad construction, 
and the drowned crew of all suspicion that they kept a bad 
look-out. 





Tue American submarine Plunger is said to have a peri- 
scope that shows all four quarters at once on a reduced scale, 
and an auxiliary full-size lens. It is stated ‘‘ not to be 
entirely satisfactory ’’—which we can quite believe. 





Tue French cruiser Gambetta has now been examined. 
The starboard propeller has lost three of its four blades—ihe 
central one—one damaged. Forward is a hole, 10ft. long by 
5in. to 6in. wide; there are three smaller holes aft. Seven- 
teen plates are started, much of the bilge keel is torn away, 
and the inside of the ship has many pieces of rock in it. 
The great question, however, is whether the engines were not 

| put out of alignment by the shock. It may be taken for 
| granted that the ship will never exceed 20 knots in service. 
| It is interesting to note that her captain has taken on’ him- 
| self full responsibility for the disaster. This is according to 
the ethics of the French navy. M. Pelletan will probably 
make as short work of Captain Ridoux as he has tried to 
| make of French naval ethics. 





Tue Jeanne d’Are has succeeded in doing a satisfzctory 
steam trial of six hours’ duration. 





THE French cruiser Cassard has been aground off Toulon. 
and smashed her port propeller. No other injuries of 
importance were sustained. 





At Portsmouth the ald battleship Hercules is now moored 
in the stream, in the place formerly occupied by the Herp, 
above the Victory. The Hercules is replacing the Victoty 
as flagship in Portsmouth Harbour, 
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THE ELECTRIFICATION OF 





Fig. 2i-CONNECTION BETWEEN 


THE ELECTRIFICATION OF THE LIVER- 
POOL AND SOUTHPORT RAILWAY. 
No. 1II.* 

CONTINUING our account of the rolling stock, we would 
draw attention to Fig. 21, above. This shows the method 
of connecting two cars together. Flexible gangways are 
provided throughout, but only those between the two first- 
class coaches, or those in the centre of the train, are for the 
use of passengers. At the front and rear ends of the 
trains are the cabs, or driving compartments, these being 
fitted with glazed fronts, and being entirely roofed in. 
Between these and the passenger compartments are 
guards’ vans. These are provided on either side with 
oak doors constructed on the roller shutter principle. 
The shutters are opened and closed by means of a 











Fig. 23—REAR VIEW OF COACH 


jiand wheel and continuous chain, and they open the 
whole width of the compartment. We understand 
that these shutters can be opened and closed very 
quickly, and that the fact that the whole width of the 
guard's compartment can be opened by one movement, is 
expected to facilitate greatly the handling of passengers’ 
luggage. The underframes of the coaches are of steel, 
the side and centre sills being of channel section. Central 
bufting and draw gear is arranged at each end of the 
trailer cars, and at the trailing end of the motor cars, 
the couplers being fitted with side guide springs 
to damp oscillation and lateral motion when passing 
over crossings and round curves. At the motor com- 
partment end, standard buffing gear is utilised to 
simplify the running or shunting of these trains on 
lines not electrically equipped. All cars are electrically 
lighted and heated, electric radiators being placed under 
the seats. The total weight of each trailer coach is 26 tons, 

* No, II. appeared March 25th. Ts ade 





OACHES 


and of each motor coach 44 tons, the total weight of a 
four-car train being 140 tons, the over-all length being 
248ft. 6in. An end view of one of the cars is shown in 
Fig. 23, below. 

The motor bogie, of which we give an illustration in 
Fig. 25, page 339, is built entirely of steel. The wheels 
are 3ft. 6in. diameter. The weight of the coach is trans- 
mitted by a top bolster by means of elliptical springs to 
the swing beam, the weight being transmitted thence in 
the usual manner by swing links to the bogie. The side 
frames are of steel angles, and cast steel stiffeners riveted 
to the outsides of these form nests for the tops of the 
heavy helical springs which intervene between the bogie 
frame and the straight equaliser bar. The latter is carried 
in stirrups below the axle-boxes, the stirrups themselves 
bearing on the box tops by means of stiff three-coil helical 
springs. The gearing is not split, but is forced solid on 
to an enlargement on the axle and keyed. 


The current is collected by means of cast steel slippers | 
| affected. 
‘ entirely enclosed, and is suspended from the underframe 


on each side of the motor bogies, as may be seen in 
Fig. 25. There are four slippers to each car, two being 
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THE LIVERPOOL-SOUTHPORT RAILWAY 








Fig. 22-LEFT HALF OF CAB 


mechanism through flexible leads. Vacuum brakes are 
employed to come into line with the rest of the company’s 
rolling stock. The vacuum is produced by means of 
a twin-cylinder geared vacuum pump, driven by a 3 horse- 
power 600-volt motor. The usual ball valves on the 
brake cylinder are dispensed with, and an electrically- 
operated valve substituted. ‘A: constant vacuum is auto- 


| matically maintained, the motor being started as soon as 


the pressure falls below a certain amount. Fig. 24 below, 
and Fig. 27, page 339, show a view of the brake motor 
with its pump, and an underside view of the whole coach 
Fig. 24 also shows on the left-hand side the 
resistance frames, and close by the brake motor an 
overload release box. Each motor on the coach is pro- 
vided with an apparatus of this kind, so that if for any 
reason either of the four motors is taking more current 
than it should it is automatically cut out. The action of 


respectively. 


| cutting out displays a tablet which shows that the circuit 


is open, and enables the driver to know which motor is 
The brake pump motor is, as will be seen, 





Fig 24—VACUUM BRAKE MOTOR AND PUMP 


on both sides and at both ends. Four slippers ae, there- 
fore, always collecting, unless a break in the third rail is 
being passed over. The slippers weigh about 90 Ib. each. 
Electrical connection is made to the controlling 


with its axis placed horizontally and at right angles to 
the length of the train. The pump also is totally enclosed. 
The whole combination works excellently, and its action 
is quite automatic and very sensitive. This was seen 
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course of the trial run. 
‘ab a large horn similar to those 


l 
yt ly "eo is “ovide 

during the There is provided | 

in 


1e use 
above the 
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motors at one end of the train, and the other set for thos 
at the other end. It is necessary for each set to run 
from end to end of the train, so that manipulation of the 
train may be carried out from both ends of it. The 
function of these cables is as follows:—One of the three 


shall refer later, the whole of the manipulation of the eight 
motors is done from the one controller. A reference to 








Fig 25—MOTOR BOGIE 


on motor ;ears. The reed, however, is reversed and 
js coupled up with the vacuum reservoirs. This serves 
the purpose usually filled in steam locomotives by the 
whistle. When put to work a certain amount of air 

depending, of course, on the length of time the horn is in 
blast-flows through the reed, and into the vacuum 
evlinders. As soon as the horn was put to work—and 
it was blown at every level crossing as well as at other 
times—we heard the vacuum pump motor start, and it 
did not stop till the requisite vacuum had again been 
obtained. Tig. 27 is necessarily rather distorted, seeing 
the conditions under which the photograph from which it 
is reproduced was taken. Still it gives a good idea of the 
relative positions taken up by the various portions of the 
mechanism. We need make no further remark than to 
say that, considering the amount of apparatus and wiring 


which it has been necessary to install, there has been 


exercised a considerable amount of ingenuity in the 
arrangement of these motor coaches. There is prac- 
tically nothing saving the actual manipulating and 


indicating instruments which comes above the floor of 
the car. 

At one end, as already remarked, is the motorman’s 
compartment. Here the central mechanism is the con- 
troller, which may be said to be unique, since nothing 
quite like it has been made before. Here, in one casing, 
which is perhaps 3ft. 6in. high by 24in. wide and a foot 
deep, the largest currents dealt with can be broken. 
At the full rated output of the motors this current 
is some 1500 ampéres at 600 volts. Not infrequently 
the current is in excess of this. One controller manages 
the whole of the eight motors in the train. There 
is, it is true, a controlling compartment at each end 
of the train, but each is distinct from the other, and only 
the compartment which happens to be at the forward end 
of the train is in use while the train is running. More- 
over, the resistances installed under each motor coach are 
capable of dealing with all the eight motors of a four-coach 
train. In fact, only those resistance frames which are under 
the forward motor coach are in circuit when a train is at 
work, The two eylinders of the controller each deal with 





in each case is simply what may be termed a collecting 
cable. Its function is to convey the current picked up by 
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Connected to earth 


Fig. 28-MOTOR CONNECTIONS 


the shoes from the conductor rails to the controlling 
mechanism. It plays no part in the various changes 
which the controller brings about. The other two cables, 
however, in conjunction with the return rail play a most 
important part. The actual details of the wiring are tco 
intricate to be dealt with at length here. The space we can 


Fig. 23, page 338, which ‘represents the end view of a 
afford is not sufficient to explain in its entirety a detailed 


coach, will show three cables side by side on the left- 




















Fig. 27--UNDERSIDE OF COACH 


hand side of the coach and three connecting sockets for ; blue print which we have before us. The general principle 
cables on the right-hand side of the coach. These are | involved, however, is wonderfully simple. We need, 
for the connections of two separate sets of three cables | in explaining it, only deal with one set of motors. The 
problem is how to change from having the motors two in 
series and two in parallel to all in parallel, and vice versd. 
A glance at the accompanying sketch—Fig. 28—will serve 











to show how this is accomplished. Two terminals of each 
of the motors are connected to one of the cables. The 
other terminals on one side are connected to the other 
| cable, and on the other side to the framework of the 
coach—or, in other words, to earth. The full arrows in 
the illustration show the path of the current when the 
connections are such that the two sets of motors are in 
series. The top cable in the illustration is then the 
positive, and the current travels through the motors and 
to earth. In the other case—shown by the dotted lines— 
the top cable becomes negative and the lower cable 
| positive. Here, again, the path of the current is shown 
by arrows, this time made of dotted lines. A close 
observation of the working of the controller and of the 
running of the train failed to indicate anything approach- 
| ing a shock when the change was made from one arrange- 
ment of the motors to another. The controller handle 
| could be moved quickly either on or off in the former 
| case without making any violent calls upon the current ; 
but it should be explained that, practically speaking, 
the train was on a _ level whenever we saw the 
controller being manipulated. A smaller cable placed 
directly above the three cables just mentioned may be 
seen in Fig. 23, and all four cables are shown joined up 
between two coaches in Fig. 21. The third cable, which 
| is much smaller than the others, is, in fact, a triple cable. 
It serves for working the - reversers, for working the 
lighting and heating circuits, and for making communica- 
tion between various parts of the car by means of electric 
bells. The process of coupling up all these eight cables is 
| readily performed by two men—one working each side of 
| the train—in some half a minute, about the same being 
| required for the uncoupling. As will be observed, the 








Fig. 26—THE REVERSER 


one motor coach, or four motors. Each motor has its mag- 
netic reverser, and with the exception of these, to which we 


| ends of the cables are held in their sockets by a catch, 
| this catch is provided with a spring which practically 
prevents any motion. The cab naturally was also a 
| difficult part to photograph, yet Fig. 22 shows well 
which are carried from end to end of each coach, whether enough one half of it, namely, that on the left-hand side. 
motor or trailer. One set of three cables is for the four | This shows down at the bottom on the left-hand side a 
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Fig. 1--DOORS CLOSED 


massive quick-break single-knife switch, which deals with 
the cireuit of four motors. In an exactly similar position 
on the right-hand side—of course, not shown in the 
engraving, since it only deals with half the cab— 
is a like switch, which controls the cireuit of the 
other four motors. Above these switches on each 
side is a maximum cireuit breaker, which automati- 
cally breaks the circuit and blows out the consequent 
art. We described this apparatus and its working at 
some length on page viii. of the Supplement which was 
published with our issue of December 12th, 1902. On a 
panel next to the circuit breaker are two pieces of appa- 
ratus which are the switch and cut out for the motor 
driven vacuum brake pump. Then next in order 
comes the brake gear, and, lastly, the controller, of which 
about half is seen. A hand brake wheel occupies a 
similar position on the right-hand side of the controller to 
that taken up by the vacuum brake gear on the left. 
There is an unobstructed view out of the window in front 
of the motor man. Practically without moving a step one 
man can control the whole train, and, of course, with far 
less manual labour than is combined in the duties of 
the driver and stoker of a steam locomotive. This is a 
point which cannot fail to appeal to those whose know- 
ledge has led them into contact with the steam Jocomo- 
tive. 

Working in conjunction with the eight motors of the 
train and the controller are the reversers. These are 
bolted under the floor of the coach, each near its own 
motor. These reversers, which are shown in Fig. 26, page 
339, are worked by means of an apparatus operated: by 
the controller reversing barrel. The contacts of these 
reversers are normally open, and remain so by the action 
of gravity; they can, however, be closed by the action of 
electro-magnets. They are arranged in four parallels of 
two in series across the system. 
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SELF-EMPTYING COAL WAGONS. 

WE had the opportunity a short time ago of witnessing the 
working of some self-emptying coal wagons supplied with 
doors of a special design in their floors, these being 
patented by Capt. John Shaw, of the Featherstone Main 
Collieries, near Pontefract. These doors have a number of 
interesting features, but the chief claim made in connection 
with them is the increased facility and expedition in the 
opening and closing of them. 


ordinary trucks, one door, }, is used on each side of the centre 
longitudinal 7. Attached to each door is a curved lever arm 
a, this being for the closing of the doors, the closing being 
brought about by depressing the lever. To hold it closed 
an arrangement is provided by means of which a cranked | 
faller bar h, which is suspended from brackets i bolted | 
to the centre longitudinal / of the wagon, is pressed | 
against the door band r. The faller bar is actuated by | 
means of a crank 0, this being operated by a sliding bar ¢, | 
terminating in a handle s at the side of the wagon. By | 


means of a lipped pin d, which passes through holes in a 


y 


Fig. 2—DOORS OPEN 


being especially applicable to hopper wagons where the ends 
and sides are sloping—to such wagons, in fact, as ar pour. 
trayed in our illustrations. In these the doors ar simply 


| placed in that portion of the bottom of the truck which forms 


the two divisions of the floor on either side of th: centre 
longitudinal. On this longitudinal is fastened a triangular 
piece of timber p, which prevents coal from lodging. 

Our attention was particularly called to the manner in 
which the doors were hinged. A great difficulty has been 
found with wagons provided with doors by reason of bits of 
coal either lodging on the upper edge of the door when it is 
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Fig. 4—CROSS SECTION OF WAGON 


bracket and in the sliding bar ¢, the latter is prevented 
from jarring out, and hence permitting the doors to open, 
when the trucks are in motion. The lipped pin is so formed 
that when in position the long handle points downwards by 
reason of its weight. It cannot then be withdrawn, and can 
only be so when the handle is turned so as to point upwards. 
It is, therefore, practically impossible, if the lever ¢ has been 
properly forced home and the pin inserted, for the doors to 
open when they should not do so. 














Fig. 3—-UNDERSIDE OF WAGON 


Before going on to describe the actual working of these | 
trucks as we saw it, we will first of all describe the trucks | 
themselves by means of the accompanying engravings. In | 
each case the same letters refer to the same pieces of | 
mechanism. Figs. 1 and 2 show side views of a hoppered | 
wagon fitted with these doors; the doors in one case being | 
closed, and in the other opened. Fig. 3 is an underside view 
of a wagon, and Fig. 4 a cross section, In the case of ! 


When it is desired to open the doors the arm c is, of course, 
pulled out. In falling open the doors hinge outwards towards 
the sides of the wagon till arrested by means of the springs 


f and g, and the coal is dropped in such a direction that it 


does not fall outside the rails but immediately below the | 
trucks. 

We gather that although his system of doors may be 
applied to all types of wagons, the inventor considers it as 


open, or getting into the hinges and thus interfering with 
the closing. With the object of preventing this, the top end 
of the door is rounded off to a quarter circle as at q, and the 
sheeting of the sides of the wagon are projected over this 
curved portion. A glance at Fig. 4 will make this arrange- 
ment perfectly clear, and we are informed that it fulfils its 
function satisfactorily. 

While at the colliery we witnessed several experiments 
with wagons provided with these doors. For instance, a 
train of three 10-ton trucks was run slowly over a hopper 
constructed in the ground and capable of containing the full 
amount of 80 tons. The wagons were full of coal, and con- 
tained, we were informed, their full 10 tons each. As they 
were in turn passed slowly over the hopper, the doors on each 
side of each wagon were opened, and when they were empty 
the doors of each were closed and secured. One man worked 
on each side of the wagons opening and closing the doors and 
regulating the speed of the wagons by means of the brake. 
The three trucks had discharged their loads, had passed over 
the top of the hopper, and had their doors closed and fastened 
in 41 seconds. In another exactly similar trial the same 
performance was carried out in 38 seconds. We also saw one 
truck of a different pattern opened, emptied, and closed in 
14 seconds. There is a certain amount of knack in closing 
and fastening the doors, but it is soon acquired. After one 
or two attempts we succeeded in learning it, and we noticed 
that the men who were accustomed to working the doors had 
become very expert. 

The figures we have given will show how quickly the work 
of unloading trucks provided with doors of this kind is carried 
out. They appear to us to be well adapted to a number of 
uses, and their employment in such cases should cause the 
saving of much time. 








Tue North and South Woolwich Electric Railway Bill, 
under which powers were sought for the construction of an electric 
railway in a tunnel under the river to connect the north and south 
sides of the Thames at Woolwich at a cost of £233,000, was down 
for consideration on Monday by the committee of the House of 
Commons, of which Mr. Russell Reais the chairman. A week ago 
the committee found the preamble of the Bill proved subject to the 


| insertion of clauses, providing that the promoters were not to 


oppose, save on details, the application of the London County 
Council in a future session for the construction of a free subway 
to connect the two sides of the river at Woolwich, and that they 
should not be entitled to any compensation by reason of the con- 
struction of such a tunnel. In view of the conditions imposed by 
the committee, we understand, the Bill has heen withdrawn from 
Parlianient. 
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RAILWAY MATTERS. 


Operations have begun in right earnest on the Malacca 
Railway, intended, we believe, to resuscitate the oldest Straits 
Settlement. 

Te Board of Trade is being urged to use its influence 
in bringing about’ unanimity among the railway companies in 
favour of a uniform system of railway by-laws, 


BeroRE completing the Seoul-Fusan line, the Japanese 
Government has decided,’ according to the New York Herald, to 
immediately make the North-East Corea Railway, below Seoul and 
Wijou. 

Durinc the past winter the Boston Elevated Railway 
has had to expend an unusually large amount of money for clear- 
ing the tracks of snow. The total cost, £50,000, is £20,000 more 
than last winter. 


OrricraL statistics give the total length of Japanese 
railways as 11,550 miles, stocked with 1273 locomotives, 4416 pas- 
senger carriages, and 18,291 goods wagons, in 1901, since which time 
\2 engines, made in England and America, have been added. 


\ project, voted by the Paris Municipality, for a tube 
railway between the Gare Montparnasse and the Place des Abesses, 
Montmartre, is the subject of a Bill, declaring it of public utility, 
that has been distributed among the Deputies to the Chamber. 


\ NEW railway from Rome to Naples, which will be 
run by electricity, has been surveyed by a British company. This 
will run from Rome across the Pontine Marshes to Terracina, and 
thence to Formio, a small town which is practically a suburb of the 
important garrison town of Gaeta, and thence to Naples, following 
more or less the line of the coast. Energy will be derived entirely 
from water-power, and mainly from the Tiber and the Volturno., 


BEFORE closing its session on March 26th the Paris 
Municipal Council voted the conclusions of M. Félix Roussel’s 
report as to the supplementary metropolitan system conceded, 
viv.. Invalides and Porte de Chatillon ; Place Gambetta and Porte 
du Danube; Trocadéro and Porte Saint-Cloud, and also the 
extension of Line No, 3 to the Porte de Champerret, together with 
a few lines of the supplementary system that are not yet conceded. 


By the expressed wish of the Emperor of Russia a 
railway connection is to be constructed to the South Coast town of 
Yalta—ad joining the Imperial estate of Livadia and surveys are 
now being made witha view to determining the point from which 
the branch line will be extended. If from Sevastopol, it will 
probably be in the form of an electric railway. In any case, 
such an extension would do much to increase the prosperity of 
the district. 

We are informed that Lieut.-Col. the Hon. H. W. 
Campbell, who has been chairman of the London and South- 
Western Railway Company for some years, has for personal reasons 
resigned that position, The deputy-chairman, Sir Charles Scotter, 
has been elected chairman, and Mr, Hugh Drummond deputy-chair- 
man, It will be remembered that Sir Charles retired from the 
general managership of the company at the end of 1897, when he 
was appointed to a seat on the board. 


A P.L.M. locomotive, standing under steam in the 
running shed at Montpellier ready for service, is reported to have 
started without there having been anyone on the foot-plate to move 
the lever, tohave run over aturntable smashed asnow plough, passed 
through an earth bank, and ran up against a bridge wall. The 
damage was fortunately restricted to the engine itself and the 
things specified, whereas if the points had been set for the Nimes 
line the consequences might have been very serious. 


Tue Toronto Globe announces that in connection with 
the Grand Trunk Pacific scheme a cash deposit of £1,000,000 has 
been placed to the credit of the Canadian Government by the 
Grand Trunk Railway, at the Bank of Montreal, the bank having 
advanced the amount on the securities lodged with it. Of course, 
interest will have to be paid to the bank on the loan, but as against 
this the company is entitled to receive interest on the deposit with 
the Government, and the Grand Trunk will therefore merely have 
to pay the difference between the two rates. 


Tue length of the Trans-Siberian is 5700 kiloms. (3540 
miles), and that of the Trans-Manchurian 2300 kiloms. (1429 miles), 
while there are altogether 390 stations. The number of persons 
employed is 14,738, that of engines 751, of passenger carriages 
i48, and of goods wagons 7743. The distance between Moscow and 
Lake Baikal is accomplished in eight days, that between Baikal 
and Manchuria in 74 hours, that between Manchuria and Port 
Arthur in 77 hours, and the total distance of 11,000 kiloms, (6835 
miles) between Paris and Vladivostock in i8 days. 


l'IFTEEN per cent. of the locomotives belonging to the 
German Railway Union are compounds. Many managements now 
build compounds only. If the ratio of the sections of the cylinders 
is a suitable one—from 1 : 2-2 to 1 : 2-4—and if the cut-off is 
properly adjusted, from 10 to 12 per cent. of fuel is saved, says a 
German writer in the Zeitung des Vereins. About 10 per cent. less 
water is used; but the cost of lubrication of the cylinders is 
materially higher than with non-compounds, and about one-tenth 
of the saving effected in coal is expended in this way. 


THE Danish State Railway during many years used 
Belgian and German tires made of mild Siemens-Martin steel. It 
was thought that the Martin process would give a very homogeneous 
product, more so than would be obtained by using crucibie steel, 
in which after all the tires would be made out of metal run from a 
number of separate pots. But this opinion proved to be an 
erroneous one, according to Mr. O. Busse, locomotive superin- 
tendent, Copenhagen. Crucible steel—Krupp or Bochum—tires 
proved to give a 25 to 33 per cent. better mileage than Martin steel 
tires, the metal in both cases being equally hard, and having the 
same ultimate tensile strength, elongation, and contraction of 
irea, 

THE use of superheated steam is as yet in the purely 
experimental stage on the German railways ; on the Prussian State 
Railways only six such locomotives have been running during the 
last few years. The steam is superheated to 572 deg. Fah. For 
lubricating the piston and the slide valve, heavy mineral oil is used, 
fed in by mechanical impermeators ; indeed, ordinary good quality 
lubricating oil has not been found to be prejudicial. The compara- 
tive merits of compoundsand of locomotives using superheated steam 
have not yet been definitely determined ; one management states 
that in the case of locomotives using superheated steam the power 
was increased 9 per cent., while up to 12 per cent. of fuel and 
30 per cent. of water were saved. 


Durine the three years which elapsed between July 
19th, 1900, when the Paris Metropolitan was opened for traffic, and 
June 30th, 1903, the trains ran over 9,061,118 kiloms. (5,629,419 
miles), and carried 208,811,271 passengers without a single fatal 
accident, because the one death that occurred was due to causes 
quite unconnected with the working. During the same period 
there was one case of personal injury, among passengers and rail- 
way servants together, for every 155,945 passengers carried and per 
6766 kiloms. (4204 miles) run over. On the period being extended 
to August 31st, 1903, so as to include the sad accident on August 
10th, the proportion becomes one passenger killed per 2,650,000 
carried, and one passenger injured per 3,467,000 carried. As com- 
pared with these figures, given in M. Félix Roussel’s report, those 
for the last-named period bearing on the principal railways of 
France are one passenger killed per 4,750,000, and one injured per 
1,021,500 carried, and on the tramways in the Department of the 
Seine, one killed per 58,300,000, and one injured per 2,615,000, 
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NOTES AND MEMORANDA. 


AN instance of a strike benefit larger than the wages 
received by workmen while in employment is that of the strike, 
now settled, of printers at Boston, where some men receiving 
12 dols, a week drew a strike benefit of 14 dols. a week, receiving 
7 dols. from the National Typographical Union and the same 
amount from the local organisation, 


Tue Cornwall, cruiser, returned to Plymouth on 
Saturday from her thirty hours’ trial at one fifth power. The 
average indicated horse-power was 4800, and the mean results 
attained were: — Steam at engines, 210 lb.; revolutions, 92-3 
starboard, and 91-8 port ; coal consumption, 1-71 lb. per indicated 
horse-power per hour; mean mint on measured mile, 15-4 
knots. 


A cHARcOAL blast furnace at Newberry, Mich., U.5.A., 
surpassed all its previous records on February 29th. On that day 
87 tons of high grade charcoal pig iron were manufactured. The 
furnace is 50ft. high by 104ft. in diameter at the bosh, and is 
therefore comparatively small. This makes the record remark- 
able. The average production of furnaces of this size is from 60 
to 65 tons a day. 


Wir concurrence of the French Minister of Marine, 
the Minister of Commerce and Industry has handed over to the 
Administration of Posts and Telegraphs the wireless telegraph 
stations along the coast, so as to permit communication between 
the land and vessels at sea, Other stations are to be established 
so soon as the necessary funds are voted ; and the radio-telegraphic 
stations at Paris and Melun are shortly to be inaugurated. 


ALUMINIUM is employed for three of the largest electric 
transmission lines in North America. In the longest single line— 
that from the Electra power-house to San Francisco, a distance of 
154 miles—aluminium is the only conductor used. The 144-mile 
transmission between Colgate and Oakland is carried out with 
three aluminium and three copper wires, while the third trans- 
mission- from Shawinigan Falls to Montreal, a distance of 85 miles 

uses all aluminium conductors. 


A NEW mode of formation of calcium carbide was 
recently described before the Paris Academy of Sciences by M. Henri 
Moissan. By the electrolysis of fused calcium chloride, or better, 
of a mixture of fused calcium fiuoride and chloride, in a graphite 
crucible, the metallic calcium formed combines partially with the 
carbon, forming calcium carbide. The yield is poor, but the 
observation is interesting, since the carbide is formed in this 
reaction at a temperature as low as 650 deg. C. 


Accorp1nG to official statistics the length of canals used 
for internal navigation in France is 3012 miles, and the length of 
the rivers and streams so used 4665 miles. The tonnage of the 
cargo carried on the canals in 1903 was 18,513,471 tons, as com- 
pared with 16,441,129 tons in 1902, and the tonnage carried on 
rivers and streams 14,544,159 tons, as compared with 14,105,632 
tons. The total tonnage of the cargo carried on all the internal 
waterways of France in 1903 was 33,057,630 tons, as compared with 
30,546,761 tons in 1902. 


A PAPER was read on March 14th, before the Paris 
Academy of Sciences, on the ‘‘Solubility of Silicon in Zine and 
Lead,” by MM. H. Moissan and F. Siemens, Silicon commences 
to dissolve in zine at a temperature of about 550 deg. C., and at 
850 deg. C. the molten metal contains about 1-62 per cent. of 
silicon. As the temperature increases the solubility increases very 
rapidly. Silicon commences to dissolve in lead at a much higher 
temperature than in zinc, about 1100 deg. C., and ‘only 0-79 per 
cent. is dissolved at the boiling point of the lead. 


Tue Highways Committee of the London County 
Council report that, in accordance with the provisions of the 
Motor Car Acts, 1896 and 1903, the Clerk of the Council had 
from February 17th to March 23rd, registered 297 motor cars and 
411 motor cycles, thus making the total number of cars and cycles 
registered up to the last named date 2653 and 1769 respectively. 
He had also issued during the same period 1148 licences to drive 
motor cars or cycles, and general identification marks for motor 
cars had been assigned to twenty-two manufacturers or dealers, 
the total number of licences and general identification marks 
issued being 6335 and 231 respectively. 


In consequence of the existing Portuguese field gun 
being completely out of date, a commission was sent in August last 
to France, Germany, and England in search of a new model. 
According to the Portugal Militar, the commission was unable to 
decide between a Krupp and a Canet gun, and two guns from 
Krupp, differing somewhat in construction, and one from Canet 
are now undergoing tests at the range at Vendas Novas. The 
guns are of 2-95in. calibre, and follow the French army field gun 
in being provided with shields, the bed of the ammunition wagon 
being tilted when the gun is in action, and also forming a shield, 
as in the case of the French regulation gun. The Krupp guns 
throw a shell of 144 lb., the muzzle velocity being 1640ft. per 
second, and the range 6233 yards. Each gun carries 44 rounds and 
each wagon 96 rounds, 


Figures have been published by Mr. J. W. Bradley, 
engineer to the City of Westminster, giving the resuits of tests on 
the different lamps employed in street lighting. Sugg’s high- 
pressure lamps in Parliament-street come out cheapest, 7-65d. per 
candle-power year ; the arcs on the Westminster Supply Corpora- 
tion being second best, 8-73d. per candle-power year. As the 
average of the six series of tests, however, this order is reversed, 
the ares being cheapest, 8-7d., and the incandescent gas second, 
9-85d. The cost of the are lighting seems to vary consideratly 
with the type of lamp and conditions of contract ; there are three 
different electricity supplies in the City of Westminster, and the 
cost of the arcs on these three supplies is respectively 11-5d., 
15-1d., and 8-7d. per candle-power year. The triple flat-flame 
burners in the Strand cost 47-5d. 


Tue returns of the German pig iron output for February 
show the total output in the Empire—ineluding Luxemburg—of 
780,460 tons, against 831,053 tons in January last, and 744,835 
tons in February, 1903. For the first two months of this year the 
total produced is 1,611,513 tons, against 1,536,888 tons last year, 
an increase of 74,725 tons, or 4-86 per cent. The coa] output 
during February has likewise been published, and shows the pro- 
duction of coal to have been 9,718,000 tons, against 8,948,000 tons 
last year ; of lignite 3,932,000 tons, against 3,493,000 tons ; of coke 
957,000 tons, against 840,000; of briquettes 910,000, against 
768,000 tons. For the first two months of the year the coal output 
was 19,699,000 tons, against 18,811,000 tons ; lignite 8,085,000, 
against 7,559,000 tons; coke 1,945,000, against 1,753,000 tons ; 
briquettes 1,856,000, against 1,608,000 tons. 


A SERIES of experiments with German torpedo craft, 
says the Berlin correspondent of the Standard, has just been con- 
cluded in the Bay of Danzig, the object of which was to ascertain 
the influence exercised on the speed of torpedo boats by the depth 
of water. It has been proved that, up toa speed of twelve nautical 
miles, the vessel was in no way influenced by the depth of the 
water; but that, at the speeds of from fifteen to twenty-one 
nautical miles, it was unfavourably influenced, in proportion as the 
water became shallower. In smooth water, 7 m. deep, double as 
much power was required to produce the same speed as that 
attained in deep water. A curious result was obtained on still 
further increasing the speed of the vessels, for it was found that 
the depth most unfavourable to the torpedo boats was not that of 
7 m., but that of 15 m. to 25 m., and that quite ‘shallow water 
yielded far better results than water 60 m. in depth, 
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MISCELLANEA. 


THE Russian protective duty on imported coal is 1.0 
less than 7s. 104d. per long ton. 


TIN-PLATES are no longer imported into Odessa ; black- 
plate goes into Russia and is tinned there. 


Tue formal ceremony to celebrate the completion of 
the widening of London Bridge took place on Monday last. 


Tue Bill authorising the Marylebone Borough Council 
to purchase the local electric light undertaking was read a third 
time on Tuesday last. 


Fires and rasps began to be made in Odessa by a 
Sheffield firm about two years ago. The steel bars are brought 
from the United Kingdom. 


Tue German cruiser Liibeck was launched on Saturday, 
at the Vulcan Works, at* Stettin, in the presence of Admiral von 
Tirpitz, Secretary of State for the Navy. 


Tue Paris Municipal Council has decided on the 
appointment of a committee for organising an aéronautical com- 
petition to be founded by the Paris Municipality. 


A company has been formed at the Mexican port of 
Mazatlan for constructing a dock of large dimensions there, and 
the establishment of a shipyard at the same port for the building 
of vessels up to 1200 tons is also in prospect. 


In the month of February 1611 vessels, measuring 
252,701 registered tons net, used the North Sea and Baltic Canal, 
against 1688 vessels and 225,766 tons in the same month last year. 
The dues collected amounted to 129,716 marks, against 115,455 
marks. 


AccorDING to a Laffan telegram the United States Steel 
Corporation has determined to open twenty additional tin-plate 
mills at Newcastle, Pennsylvania. The decision is theresult of the 
acceptance by the Corporation’s workmen of a reduction of 20 per 
cent. in wages, 


Tue old Bridge of Ayr, built in 1232, and rendered 
famous by the poet Burns, has been closed for traffic. Mr. B. Hall 
Blyth, an Edinburgh engineer, who had been called in to examine 
the structure, says that the bridge is unsafe and ought to be closed. 
Its repair will cost £5000. 


Tue France Militaire states that Lieut. Martin, of the 
127th French Infantry Regiment, has invented a sight for the 
Lebel rifle, which is a marvel of precision. It is good for all the 
distances given on the sight of the Lebel of 1886. It has been 
submitted to the Minister of War. 


ALDERMAN RicHarp WILLIAMs has offered to the Wednes- 
bury Free Library a complete set of the ‘‘ Transactions” of the 
Institution of Mechanical Engineers and of the Journals of the Iron 
and Steel Institute. The venerable Alderman is the sole survivor 
of the founders of the former Institution—which was established 
fifty-seven years ago—and one of the few remaining original members 
of the latter. 


Tue agricultural machinery industry in Odessa has 
made noticeable progress, but the increase is to be attributed to 
the growth of one or at most two firms, the rest having remained 
stationary or ceaxed operations, says the British Consul. The 
number of factories has fallen from five to three, one large firm 
having closed its works. The principal item turned out con- 
sists of ploughs, while some reapers are also manufactured. 
Except in regard to the manufacture of ploughs, Russian firms are 
unprogressive. 


Tue Automobile Club is organising a parade of motor 
delivery vans, to be held prodab’y on the Thames Embankment, on 
Saturday, April 30th. The object of the parade is to encourage 
the drivers of these vehicles to pay careful attention to their 
vehicles with a view to reduction of wear and tear and cost of up- 
keep. Prizes to the amount of £50 will be given to the drivers for 
the best kept vehicles, and, up to the present, very favourable 
replies have been received to a circular letter which has been sent 
out to the owners. 


Tue most considerable British import into Odessa is 
agricultural machinery. British firms now make harvesters light 
enough to suit Russian draught animals, but the price is consider- 
ably higher than that of similar machines made in the United 
States. On the formation of the syndicate of principal American 
makers in 1902 the prices were brought down, and reduced a 
further 10 per cent. in 1903. The best American 6ft. binder with 
bundle carrier is sold in Odessa retail at 340 roubles, a 54ft. 
reaper at 175 roubles, a 5ft. mower at 140 roubles. 


Tue Board of Agriculture call attention to the publica- 
tion by the Ordnance Survey of a revised hill-shaded map of 
Great Britain. It is in eight sheets, on a scale of ten miles to 
lin., and in different colours and shading to show hills, roads, 
and water. Main roads are defined by a double and second-class 
roads by a single line. Boundaries and all principal features of 
the country are shown. The map was prepared for the War- 
office as a general strategical map. Where there is no local agent, 
the Post-oftice will obtain the map for purchasers. 


THERE was a great demand for agricultural machinery 
in 1902, and in steam threshing sets so far a8 the Kieff district is 
concerned. The United Kingdom did the largest trade. Never- 
theless, the German makers of steam threshing machinery are 
gradually forcing their way in this branch of trade, and although 
their steam threshing machinery cannot yet be said to equal what 
the British maker puts upon the Russian market, the willingness 
of the Germans to grant easier conditions of payment greatly aids 
them in the extension of their trade, says the British Consul. 
German makers now extend their payments for steam sets over 
three and four years. 


Tur Isle of Man course for the eliminating trials for 
the Gordon Bennett motor car race has been decided for final 
recommendation to the Automobile Club. From the Quarter Mile 
Bridge, Douglas, the course will be along the main road to Castle- 
town, thence past Malew Church to Foxdale, Ballacraine, Glen 
Helen, Kirk Mickael, and Ballaugh, where a detour will be made 
to the Jurby road, thence past St. Jude’s to the Windmill near 
Ramsey. From this point to Albert Tower Hill, there will be the only 
‘control ” in the route of 50 miles from Ramsey by the mountain 
road past Snaefell, for most part at an elevation of 1000ft. The 
trial is fixed for Tuesday, May 10th, and will be six times round 
the course, which is through a district sparsely populated, 


A RETURN showing the amount, date and duration of 
any subsidies given in the past by his Majesty's Government to 
shipping companies, and the number of ships included in these 
arrangements, with the speed of the ships, and the number of 
ships and their speed embraced in the present arrangements with 
the Canard Company, has been issued. Twenty vessels are 
included in the arrangements with the Cunard Company. The 
summary of the total amounts paid for subvention by the Govern- 
ment to the various shipping companies shows that the P. and O. 
Company received £161,375; the Inman Steamship Company, 
£26,990; the Cunard Company, £229,881; the Oceanic Steam 
Navigation Company, £185,970; the Orient Steam Navigation 
Company, £7063; Royal Mail Steam Packet Company, £7117 ; 
Pacitic Steam Navigation Company, £4885; and the Canadian 
Pacific Railway Company, £89,093. 
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THE ALBULA RAILWAY 


For description see page 334 
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oRBIGN AGENTS FOR SALE OF THE ENGINEER, 


4.—F. A. Brockuaus, 7, Kumpfgasse, Vienna. 


il KeLLy AND WALSH, Liuirep, Shanghai and Hong Kong. 
es __BoyvgAU AND CHEVILLET, Rue de la Banque, Paris. 
vERMANY. AsHER AND Co., 13, Unter den Linden, Berlin. 


:plA.—A. J. CoMBRIDGE AND Co., Railway Bookstalls, Bombay. 

IND y.-I ORSCHER AND Co., 307, Corso, Rome; Bocca Freres, Turin. 

er oi _ KELLY anp Watsu, Limitep, Yokohama. 

— g. P. Manuva AND Co., 14, Nih bashi Tori Sanch 

_C. RickER, 14, Nevsky Prospect, St. Petersburg. 

8. AFRICA.—-W™M. Dawson & Sons, Luurrep, 7, Sea-st. (Box 489), Capetown. 

Gorpon AND Gotcn, Long-street, Capetown. 

R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 

J. C. Jura anp Co., Capet , Port Blizabeth, Joh 
Bast London, Grahamstown, King Willi 

Hanpev House, Limirep, Kimberley. 

Apams AND Co., Durban and Maritsburg. 

.[A.—GorDON AND Gotcu, Melbourne, Sydney, and Brisbane. 

R, A. THOMPSON AND Co., 180, Pitt-street, Sydney; Melbourne, 
Adelaide, and Brisbane. 

TURNER AND HENDERSON, Hunt-street, Sydney. 

NEW ZEALAND.—Urton anv Co., Auckland; Crata, J. W., Napier. 

CANADA.— MONTREAL News Co., 386 and 388, St. James-street, Montreal. 

Toronto News Co., 42, Yonge-street, Toronto. 
NITED STATES OF AMERICA.—InTERNATIONAL News Co., 83 and 85, 
; Duane-street, New York ; Subscription News Co., Chicago. 
STRAITS SETTLEMENTS.—KELLY anp Wats, LimireD, Singapore. 
CEYLON.—W1sSAYARTNA anv Co., Colombo, 


F. A. BrockHaus, Leipzic; A. TWEITMEYER ,Leipzic. 
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TO CORRESPONDENTS. 


427 In order to avoid trouble and we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Jor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

4@ All letters intended for insertion in Tue Enoinesr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. Ne notice 
whatever can be taken of anonymous communications, 

427 ~=We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


C. H. B. (Hitchin).—Section paper can be procured from any of the 
makers of draughtsmen’s instruments, &c.—Stanley’s, Watson's, 
Elliot’s, and probably locally from shops where artists’ requisites are 
sold. 











MEETINGS NEXT WEERK.- 


Rontcen Socrety.—Thursday, April 7th, at 8.30 p.m., at 20, Hanover- 
square. Exhibition evening. 

THe Junior INSTITUTION OF ENGINEERS.—Friday, April 8th, at 8 p.m., 
at the Westminster Palace Hotel. Paper, ‘‘The Heating and Ventila- 
tion of Factories,” by Mr. Kenneth Gray, M. San. I., Past-chairman of 
the Institution, 

Tae Civi, AND MecuanicaL Encinerrs’ Society. — Thursday, April 
7th, at 8 p.m., at the Caxton Hall (late Westminster Town Hall), near 
St. Janies’s Park Station, Westminster, S8.W. aper,  “ Friction 
Clutches and their Application to Motor Cars,” by Mr. M. Holroyd- 
Smith, M.LE.E. 
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SUBSCRIPTIONS. 


geR can be had, by order, from any newsagent in town or 


mg t the various railway stations; or it can, if preferred, be 


anes hd “direct from the office on the following terms (paid in 
advance) : 
Half-yearly (including double number) .. £0 14s. 6d. 
Yearly (including two double numbers). . £1 98. Od. 


Ciora Reavina Cases, to hold six issues, 28. 6d. each, post free 2s. 10d. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive THE ENGINRER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Tak ENGINEER, and 
accompanied by letter of advice to the Publisher. 

TuIn Paper Copres. Tick Paper Copies. 


Half-yearly £0 188. Od. | Half-yearly £1 0s. 8d. 
Yearly .. £1 16a. Od.| Yearly .. .. .. £2 Os. 6d. 
(The difference to cover extra postage.) 


ADVERTISEMENTS. 


The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 

Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o’clock on Tuesday morning in 
each week. 

letters relating to Advertisements and the Publishing Department of the 
Paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
letters to be addressed to the Bditor of THE ENGINEER. 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.”’ 








PUBLISHER’S NOTICES. 


.* During the rebuilding of the house, No. 33, 
Norfolk - street, ‘‘ THE ENGINEER” will be 
edited and published in Temporary Offices, 
Nos. 2 and 3, Norfolk-street, to which all com- 
munications for the Editor or Publisher should 
be addressed. 


THE PREMIUM SYSTEM. 





** 
* 


Paying Wages” has been so great that two editions were rapidly 
exhausted, and we have found it necessary to print a third, This 
is now ready, and since we were obliged some time ago to tell 
many correspondents that copies could not be obtained, we take this 
0 pportunity of informing our readers of the appearance of this 
third edition, It is substantially the same as the two previous 
issues, and will, we believe, be found valuable to employers and 
xanagers who contemplate adopting this rapidly-extending system 
of paying workmen. 
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DEATH. 


On the 15th ult., at 33, Boulevard Haussmann, Paris, 
DoLirus DE MERIC, civil engineer, aged sixty-nine years. 
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MARINE GAS ENGINES. 

So much of the public attention has been directed 
—somewhat forcibly perhaps—during the last 
twelve or fifteen months to the propulsion of boats 
by motor car engines that the contribution of two 
papers on the subject to the proceedings of the 
Institution of Naval Architects was well timed. One 
of these papers is almost wholly. historical, and its 
scientific value is not great; the other, which, 
written by an engineer combining the experience of 
high-speed craft and motor car work, might have been 
valuable, failed to live up to a title which promised 
much. As Mr. Seaton observed, although this title 
led one to suppose that the advantages of the internal 
combustion motor for marine propulsion would be 
discussed, there was actually very little in the 
paper that bore upon its merits. Almost the whole 
of the author’s argument in its favour is included in 
one passage, in which he claims that the weight and 
space occupied by an oil engine is less than that 
required by a steam engine of the same power; and 
that it can be started up without any of the prepara- 
tion in steam-raising that the latter involves. He 
does, indeed, claim in another place that the gas 
engine can be run with producer gas for less cost 
than a steam engine; but since he has to admit 
that there is so far no producer light enough, and in 
other respects suitable, for marine purposes, his 
case is not thereby much advanced. 

The mistake that Mr. Thornycroft has made is 
that he has attempted, at any rate in his title, too 
much. The oil engine is certainly not yet sufficiently 
far advanced to have a chance of competing with 
marine engines if above quite a small power, and 
the gas engine involving, as it does, the use of a 
gas making plant, which is if it be economical as 
bulky as steam boilers, is good for neither small nor 
great powers. The fault does not lie in the engine, 
as Mr. Seaton, a stout adherent of steam, believes. 
The internal combustion motor is not the untrust- 
worthy wild fowl he conceives it to be, and it is quite 
capable of running for long periods without any 
more attention than a steam engine. It is true that 
up to the present time engines of large power 
are subject to troubles due to the high temperatures 
employed, but these are being gradually overcome 
by the use of water-cooled valves and pistons, 
and there is reason for believing that the principle 
on which Mr. Dugald Clerk is at work will open a 
way which will diminish this objection almost to 
the vanishing point. But engines of sufficient 
power to propel a tramp steamer could be fitted 
to-morrow, and could be depended on to work day 
in and day out with the certainty of a steam engine. 
Mr. Seaton asked for definite cases of gas engines 
making long stop runs. We venture to mention a 
few instances which may interest him. Messrs. 
Crossley inform us that one of their engines of 
400 horse-power has run for 98 per cent. of the total 
number of hours in one year without stopping, and 
that the idle 2 per cent. was devoted to adjustments 
of the dynamo to which it is coupled. In another 
place they have’ four other engines of 450 horse- 
power, each of which has run six months without 
stopping. Unfortunately, we are not at liberty to 





give the names of the owners of these engines, as 





| they fear being drawn into a correspondence about 


them, but of the facts there is no doubt. Mr. 
Thornycroft mentioned the engine at Winnington, 
and we see on reference to Mr. Humphrey’s 
paper, that, at the time it was written, this 
engine has run for periods of 20 to 130 days 
without shutting down. Messrs. Mather and Platt 
have had a Korting engine of 750 brake horse- 
ower running for test purposes in their works 
at full load day and night for a week at a time, 
only stopping it to make examinations; and the 
Premier Gas Engine Company has frequently 
run engines of from 400 to 600 horse-power for 
three and four weeks at a time continuously. 
With these instances before him, we think Mr. 
Seaton will be ready to admit that the gas en- 
gine is not so hopelessly untrustworthy as he 
believed. But with all the good-will to it in the 
world, we are in accord with him, and every 
engineer who has studied the question at all will 
join us, in his conviction that nothing is to be gained 
at present whatever the future may have in store, 
by the use of the gas engine as a means of pro- 
pelling merchant ships. 

On the use of the oil engine for boats of quite 
moderate power, much might be said. They have 
already proved what they can do in launches and 
submarines, and Mr. Evans in his paper invited us 
to consider the possibilities of a battleship carrying 
on deck, say, four boats having a speed of 30 knots 
and each fitted with one 14in. torpedo tube. These 
boats might be about 60ft. long, weigh under five tons, 
and be manned by acrewof four. He went into no 
details, but we believe the idea underlying this 
suggestion is that such craft could be used 
for sudden torpedo attacks. They would be 
dropped overboard by the parent ships, would 
make a run for the target, which they would 
approach so closely that to miss was impossible, 
and then—well, if they were lost, only a few 
lives and a small sum of money would be wasted 
instead of the many men and sovereigns that sink 
with a torpedo boat. For such work as that the 
petrol engine holds an unassailable position. It 
occupies but little space; weighs but little for. its 
power, and has no flaming funnels to betray its 
presence ; that it burns a costly fuel is a matter of 
absolutely no importance. The scheme is as yet 
little more than a shadow upon vapour, but it 
appears to contain the elements of success, and it 
is far from impossible that in the not very distant 
future no battleship will be considered complete 
without a little fleet of such hornets on her deck. 


RADIANT HEAT AS A STEAM MAKER. 


WE fancy that few of our readers concern them- 
selves with radiant heat. Men seem tohold that it is 
of interest for the physicist only—not for the engineer. 
No doubt it presents curious facts for consideration, 
but it is thought that they have few or no practical 
applications. Thus, if we follow a paper on steam 
boilers, or listen to the discussion which ensues, we 
find that attention is concentrated on the con- 
ductivity of plates, the absorbing powers of water, 
the emissive capacities of hot gases in direct contact 
with tubes, and so on; but nothing, or next to 
nothing, is said about radiant heat. Why this 
should be the fact is not easy to say. The neglect 
of radiant heat goes far to explain certain mistakes 
made in boiler engineering, and it is desirable that 
the whole subject should be studied and dealt with, 
just as other forms of heat have been considered in 
all ways, and deductions drawn for the benefit of the 
steam user. 

In “ Heat as a Mode of Motion ” Tyndall said what 
until quite recently was regarded as the last word 
about radiant heat; and to his book we must refer 
those of our readers who seek information in detail. 
Our concern at present is not with the pure science 
of the matter, but with the part played in the every- 
day generation of steam by radiant heat. Two 
boilers will exist apparently not very dissimilar— 
one will be an economical steam maker, and the 
other will not. Again, the same boiler fired in 
different ways will give different results. Appa- 
rently minute variations in dimensions - produce 
results whose proportions are startling. Of course 
many causes may contribute to produce this diversity. 
But none is likely to be more influential than the 
way in which the radiant heat of the burning fuel is 
dealt with. In theory the effect of radiant heat 
varies inversely as the square of the distance of the 
hot body from the cold. But this bare statement by 
no means covers the whole of the facts. Let us sup- 
pose that an incandescent cube of one foot is placed 
inside a box with a capacity of a cubic yard, and 
surrounded with water on every side. Water will 
then be evaporated at any given rate. Now let the 





incandescent cube be placed inside a box double the 
size of the first, surrounded in the same way with 
water. Theoretically just as much water should be 
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evaporated in the second case as in the first. The 
distance of the water from the hot cube is, it is true, 
greater ; but the heating surface is larger, and in any 
case the incandescent mass hasa fixed quantity of 
thermal energy to dispose of, and it must apparently 
go to the water. If not, what becomes of it? 

If we apply this theory in practice we may have as 
large a fire-box as we please, and the distance of sides 
or crown from the burning fuel will not affect in any 
way either the potential or the economic efficiency of 
the boiler. The heat is there. It cannot get away. 
It strikes in right lines. It fills the whole box. 
When we try the experiment, however, nothing can 
be further from the truth than this reasoning. To 
get hold of radiant heat the plates must be near the 
fire. The big fire-box has been tried over and over 
again, and it has always failed. No one knows what 
becomes of the radiant heat. In apparently a 
mysterious way it seems to be lost. It is beyond 
question that some boilers give unexpectedly good 
results because they catch the radiant heat. Others 
fail simply because the heating surface is too far 
away from the radiant fuel. 

The application of this truth is of considerable 
importance. It is highly desirable that the space 
above burning fuel should be lofty, so that plenty 
of room may be present for the admixture of air 
with the hot gas, that smoke and waste shall be 
prevented. But the big combustion chamber means 
removing the wet plates far away from the incan- 
descent fuel. The boiler will not steam well. The 
late Sir W. Anderson was one of the few men who 
said that if theory is not consistent with the common 
everyday facts of life so much the worse for theory. 
It is notorious that boilers which have made plenty 
of steam while their furnaces gave off smoke, did so 
no longer when smoke was prevented. An interest- 
ing illustration of this occurred some years ago, 
when Thames tug boats were fined for making 
smoke. It was pointed out that when smoke was 
prevented they could not do their work. Sir 
William Anderson showed that this was in 
the main due to the fact that the clear blue 
flame of perfect smokeless combustion gave 


out little radiant heat; while a lurid, smoky 
flame is a powerful radiator, and with it the 
efficiency of the flue heating surface was at its best. 
If a Bunsen flame is made to traverse without 
touching a vertical tube surrounded by water, it 
will be found that scarcely any steam will be made. 
The flame has practically no radiant power. 


It 
must be made to come into direct contact with the 
metal through which heat is to be transmitted to 
the water. It is most unfortunate that in boiler 
engineering we are met continuously by conflicting 
conditions, apart making for efficiency, but neutralis- 
ing each other when we bring them together and 
apply them in practice. Thus, as we have just seen, 
the provisions made to secure smokeless combustion 
may be inimical to potential efficiency. The loco- 
motive with the lofty fire-box fails to keep steam, 
although it gives no trouble with smoke; while the 
engine with a foot less between the crown sheet and 
the grate bars is a splendid steam maker, and an 
endless source of anxiety as to smoke making. 

It is by no means out of place to ask, What is 
radiant heat? Until the other day it was held to 
be a vibration of the ether, akin in various ways to 
light. It constitutes an exception to the physical 
dogma that heat cannot pass from a colder to a 
hotter body, because radiant heat is exchanged, and 
the fact that a lump of red-hot iron transmits heat 
to a block of ice in no way prevents the ice from 
transmitting heat to the lump of iron. We may 
digress for a moment to direct attention to the 
bearing of this on the theory of the conservation of 
energy. Of late the tendency in science has been to 
push the ether into the background, and radiant 
heat is coming to be regarded not as an ether 
vibration, but as an emanation of corpuscles 
or ions. Which view is correct it is for the 
time being, impossible to say. The curious 
fact with which the engineer has to do is that 
upparently the waves die out, the ether ceasing to 
vibrate, or the ions lose their velocity, with aggravat- 
ing rapidity. It is useless to assert that this is 
not true. Whatever theory may say, it has been 
proved over and over again in practical boiler 
engineering, that the nearer a plate is to red or white 
liot fuel the more steam will be made. One of the 
difficulties incurred with the water-tube boiler is due to 
this. If the tubes are far away from the fire, not 
much steam is made; if they are close to it, 
then the gases are cooled down suddenly, and 
smoke results. The proper conditions are very easily 
stated, but they are not easily realised in practice. 
The fuel should be burned in a furnace the 
sides of which are as close to the fuel as 
possible. The surface must, however, while picking 
up all the radiant heat, be too small to cool the 
gases much by conduction. They should be led 
into a second chamber or box and be ignited there, 





and the flame taken to the tube-heating surface. 
This is done to a considerable extent in the Scotch 
marine boiler. It would be done far better if means 
were taken to effect complete combustion in the 
back uptake. Unfortunately, that seems to be 
incompatible with the safety of the boiler. It rests, 
however, with boiler designers to carry correct 
principles into practice. The weakest feature in 
boiler engineering has always been the neglect of 
radiant heat. Once that has proper importance 
attached to it, improvements in boiler engineering 
will no doubt follow ; and, for the same dimensions, 
more steam will be got, while the cost of fuel will 
be reduced. 

GENERATORS. 


THE CERTIFICATION OF ACETYLENE 


SEVERAL matters of considerable importance to the 
industry were discussed at the annual meeting of the 
English Acetylene Association, which was held at 
Westminster last February, but the one that tran- 
scended them all was the question of only permitting 
in the future the use of such generators as have been 
approved by the Association. This drastic proposal 
emanates from the Home-oftice, and has arisen in 
consequence of much confidential correspondence 
between the Home Secretary and the Executive of 
the Association. At present, as all readers know, a 
licence must be obtained to permit of the storage of 
any quantity of carbide (five separate 1 lb. tins) more 
than sufticient to feed, say, a cycle lamp; but, prac- 
tically speaking, any kind of generator may be used. 
Now, although caution is requisite in storing 
and handling carbide, the real danger attached 
to the use of acetylene—when there is any— 
comes from the employment of badly designed 
or badly constructed plant; and therefore _ it 
is the apparatus, not the material, which ought, 
logically, to be subjected to the supervision which 
the licensing really means. In fact the gist of the 
matter is contained in a phrase of Mr. Cunyghame’s 
letter. Some method is desirable to remove people’s 
“temptation to use home-made or quite unsuitable 
generators.’ Mr. Akers Douglas is therefore pre- 
pared to consider whether an Order in Council might 
be drawn up, allowing of the storage of 28 1b. of carbide 
in one or more vessels, subject to various conditions 
which are not specially noteworthy, except that 
which says: “ No generator to be used which is not 
of a pattern approved in writing by the Acetylene 
Association.” 

The proposal, it will be seen, is epoch-making in 
the acetylene industry; in this country it is almost 
revolutionary, for it would render the Association a 
legislative and judicial body, with the powers of the 
Jockey Club. The Home-office is prepared to give the 
Acetylene Association powers of commercial life and 
death over the members of the trade—powers which 
can only be deputed justifiably in such a fashion if it 
can be shown (1) that they are demanded by con- 
sideration of the publie safety; (2) that the body 
selected is capable of fulfilling them efficiently and 
impartially. We do not think there can be much 
difficulty in demonstrating the truth of the first 
assumption. It is rather characteristic of the 
British system to allow a man to buy and use any- 
thing at his own risk—the Food and Drugs Acts 
perhaps excepted. We are permitted to purchase a 
most dangerous pistol, and to play with it, being 
only penalised if we fail to injure ourselves mortally. 
But a badly constructed acetylene installation is 
more perilous to handle than a cheap revolver, 
because when it fails, and the careless attendant 
ignites the escaping gas, the adjacent residence may 


be hurled to the ground, and many or all of its | 
occupants be killed, as happened in Rognonas, | 


Fiance, a short time ago. Moreover, although we 
can regard with confidence the great majority of 
acetylene plants manufactured now and during the 
past two years or so, we look with no little uneasi- 
ness upon much of the apparatus sold in the first 
days of the industry, when the principles involved 
in rendering it safe and permanent were ignored 
or neglected. If these generators have not happily 
arrived on the scrap-heap, they must be rusting out 
quickly, and may, for any of several reasons, break 
down without warning. Besides, the stream of 
“practical” information given to amateur tin- 
smiths for the construction of home-made apparatus 
shows no sign of being dammed; and assuming 
that these. generators are being built, they may well 
constitute a grave peril to the public and to the 
reputable members of the trade. We are therefore 
distinctly in favour of some method for a compulsory 
examination and registration of acetylene plant, 
provided (a) that it includes all existing apparatus 
of domestic or larger size, and (b) that it covers all 
portable generators—table lamps—employed within 
doors. As to the position of vehicular lamps, we 
are open to conviction one way or other, because, 
broadly speaking, their utilisation brings no danger 
into the lives of people other than the owners. By 


‘examination of plant” we mean what the Hor 2 
office means—a wholesale permission of all apparate, 
which a firm of acetylene engineers guarantees . 
be identical with the specimen submitted oe 
examiners, and to which, on behalf of the Aenea 
tion, they have allowed some copyright mark to b 
attached. , 

Now, it is highly interesting to observe that at 
the very time when this proposal is before us jy th , 
United Kingdom—at a time when a similay sake: 
put forward two or three years ago in Germany be 
the “ Acetylen Verein”’ still remains in ahesaalt 
through the opposition of one section of the ( Leeman 
fire insurance offices—a Bill has been introduced 
in the Prussian House, which, if passed, would 
involve the compulsory examination of every single 
domestic acetylene apparatus at the owner's eost 
The British idea means expense, and probably g 
rise in the price of plant; but the German plan 
would be enormously more expensive, and would 
bring home the cost and the presumptive need {oy 
examination to the private citizen in a manner that 
might affect his nerves and purse-strings unfayour. 
ably and unnecessarily. If the British proposal 
comes to anything, as we hope it will, and the 
English Association takes up the reins of govern. 
ment, we cannot see why existing firms should not 
be able to give a guarantee of a trustworthy nature 
that their apparatus shall be built “ to sample,” and 
why, in the opposite event, they should not be made 
amenable to correction; therefore, we cannot see 
so much advantage in the German plan. Neyer. 
theless, existing plant built by defunct firms and by 
amateurs would have to be examined individually, 
because it would be unjust to refuse permission for 
such without due cause; and also any installation 
put together out of permitted items by a man or 
firm officially unknown would have to be overhauled 
to ensure the correction of mistakes. This last 
point we hold to be of primary importance, because 
what was originally thought to be one of the chief 
advantages of acetylene, viz., the apparent sim- 
plicity of the apparatus required to generate it, is 
in some respects a defect, and the more the trade 
succeeds the greater is the temptation of unqualified 
persons to enter upon it. Parenthetically, the way 
in which the habitual inventor mistakes apparent 
for real simplicity is very amusing; for in the case 
before us every trained and experienced chemical 
engineer knows that a chemical reaction in which 
one of the products is a solid body is always difti- 
cult to manage on a moderate or large scale. 

The other aspect from which this suggested 
registration of plant has to be considered is that of 
the examining authority. It is clear that an 
acetylene generator and its appurtenances require 
to be studied from three more or less distinct points 
of view. To be worthy of recommendation, the 
apparatus must belong to a system of generation 
suited to its size and application, which is mainly a 
chemical question; it must be rightly dimensioned 
in its several pipes and chambers—mainly a physical 
matter; and it must be constructed of proper 
materials properly put together—a question for the 
mechanical engineer. According to this line of 
| argument, one examiner is scarcely sufficient; two 
or three are needed, but a large committee is only 
one man with satellites, and would be out of place. 
Naturally, the examiner or examiners must hold the 
public confidence, but we have sufficient trust in 
the English Acetylene Association to feel convinced 
that if such powers are given them over the industry 
it is their function to protect, they will call to their 
help the proper men, and will do the work in a 
| manner fair to the maker of plant—who is generally 








|already among their membership—and to the 
| resident in country districts who finds acetylene an 

illuminant of unparalleled beauty whenever lie is 
| not troubled by the misbehaviour of his installation 
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STANDARD SCREW THREADS. 


Ir will be seen from a notice on page 846 that the 
Engineering Standards Committee invite an expression ot 
opinion from engineers as to whether the present 
Whitworth and B.A. screws are sufficient for all practical 
purposes. Other questions will be submitted for con- 
sideration at the proposed conference. But these sink 
into insignificance as compared with those given above. 
Here we see that the Standards Conunittee are opening 
up an old controversy. The only advantage to be gained is 
the permanent settlement of a dispute which has resulted 
in no benefit to anyone concerned. So far as opinion 
goes the balance of evidence is that nothing is to be gained 
worth the cost of the change by departing from the 
Whitworth thread. We are not now referring to the 
microscopic screws used by watchmakers, nor to the 
somewhat larger screws used by electrical instrument 
makers, but to the bolts, nuts, and screws used by 
engineers. Thousands of screws are made to two 
principal sizes, “ Whitworth” and “Gas Thread.” A 
| great advantage would be gained if the Standards Com- 
| mittee determined once for all that change was not 
| necessary, nothing more being needed than a definite 
| statement of the precise dimensions in thousands of an 
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inch which should be adopted. It is not that these angles 
dimensions are not known. The thing wanted is an 


and : : : 

authoritative endorsement of these dimensions. The 
adoption of a new standard would, in our opinion, be a 
tremendous mistake. It is certain that it could only be 


foreed on reluctant manufacturing engineers. After all 
there is such a small difference in utility between one set of 
dimensions and another that it is impossible to see what 
eould be gained by a change. We trust the conference 
will be quite successful, and that engineers will devote 
their energies to settling the screw question once for all on 
a solid basis. 


i 





COMMISSION ON 
DISPOSAL. 


Tur third volume of the fourth interim report has been 
issued by the Royal Commission on Sewage Disposal. It 
doals with the pollution of tidal waters, with special reference 
to the contamination of shellfish, and it consists largely of 
yeports by Dr. Houston on bacteriological investigations, and 
of correspondence with foreign countries. We have only 
just re ceived, as we go to press, a copy of this volume which 
was issued on Wednesday, and as it runs into over 300 pages of 
|-tterpress and contains numerous plans, maps and diagrams, 
it is impossible at the moment to do more than briefly 
out{ine its general contents. : 

The report is arranged in five divisions. Division I. deals with 
the bacteriological examination of the river Thames and the 
Thames estuary. Division II. treats of the artificial addition to 
sewage of B, pyocyaneus, with observations of the passage of 
this microbe through a continuous filter bed, as also through a 
septic tank and contact beds. Division III. deals with the 
pacteriological examination of samples from the surface of 
deep sea-water at a distance from land, the division of estuarial 
waters into classes, and the difficult question of standards. 
Division IV. deals with the comparison bacteriologically of 
water and oysters obtained from the Helford River, which on 
top graphical grounds, would be regarded as unobjectionable, 
with water and oysters from the Penryn River, which, from 
the topographical point of view, would be considered definitely 
polluted. In this division also, the question of standards is 
dealt with in relation to oysters, and the oysters are arranged 
in a series of classes according to bacteriological facts. 
Division V. includes a number of appendices which set out 
the results of observations made in connection with the shell- 
fish inquiry. These may be briefly summarised as follows : 
(a) Results of bacteriological examination of chance samples 
of estuarial waters of other rivers than the Thames; (}) the 
bacteriological examination of deep-sea oysters, and samples 
of surface sea water collected over the oysters; (c) the bac- 
teriological examination of oysters and sea water from Whit- 
stable, West Mersea, Crouch, Roach, and Byfleet layings ; 
(d) the bacterial contents individually of batches of oysters 
from different places ; (e) the effect of exposure of the bodies 
of oysters, after removal from their shells, to various germi- 
cidal solutions; (f) as to whether prolonged washing of the 
bodies of oysters frees them from microbes of undesirable 
sorts ; (g) quantitative experiments to ascertain the relation 
between the biological composition of (1) the shell liquor and 
surface washings of the body of the oyster, and (2) material 
from within the body of the oyster; (k) the number and 
character of the coli-like microbes present within the stomach 
of the oyster; (7) experiments to ascertain how far the mani- 
pulative procedures commonly involved in the routine of 
bacteriological examination of oysters modify the bacterio- 
logical results obtained ; (j) whether or not polluted oysters, 
re-laid in sea water remote from sewage pollution, can rid 
themselves, within a reasonable length of time, of microbes 
of undesirable sorts; (%) how long B. coli or coli-like microbes 
persist in oysters stored under experimental conditions ; and 
(/) the results of the bacteriological examination of oysters 
as placed on the market for sale. 


ROYAL SEW AGE 





ELECTRIFICATION OF THE 
RAILWAYS. 


\ LITTLE more than fifteen months ago the North-Eastern 
tailway Company decided to convert portions of its suburban 
lines on the north of the Tyne to electrical working. No 
time was lost in getting to work, and trains were actually 
running experimentally as long ago as September last upon 
these lines, while on the 29th ult. they were opened for public 
traffic. Strangely enough, the first electric train was put to 
work on September 27th, the anniversary of the opening of 
the Darlington and Stockton Railway in 1825. 

On Tuesday last the first train was started by Lord Ridley 
at 12.5 p.m., and from 12.50 onwards the full electric service 
between Newcastle and Benton was opened to the public, 
and has since, so we understand, been regularly at work. 
The outward journey took 11 minutes, the inward 12 minutes, 
hcing a reduction of 25 per cent. on the steam time. 

We have previously referred at some length to this electri- 
fication in our issue of July 24th last, when we gave a map 
aud ilustrations of some of the apparatus and appliances 
Which are employed, but we may here say that the line 
which Lord Ridley opened and which is now at work isa 
busy braneh of the North-Eastern Railway, with a large 
goods and mineral traffic and a frequent, if somewhat 
irregular, suburban service, while at one end of the line is 
the Neweastle Central Station, one of the most complicated 
junctions in the North of England. The rest of the work is 
practically complete, and will be gradually changed over to 
the new service as the staff and public become accustomed 
to it. The converted routes, as may be seen from the map 
to which we have already referred, consist of a double loop of 
lines on the north bank of the Tyne between Newcastle and 
Tynemouth. There are 37 miles of double and four-way line, 
equivalent to some 82 miles of single line, over the whole of 
which the passenger service will shortly be worked electrically. 
The stopping trains between Newcastle and Tynemouth 
some 84 miles—have hitherto taken 35 minutes, which will 
now be reduced to 23 minutes, while the express trains will 
perform the journey in 15 minutes, and a regular service 
will be given every 15 minutes. Great importance is attached 
to the service being perfectly regular, so that the use of time- 
tables becomes unnecessary; this point being regarded as 
important as that the service should be frequent. 

The third rail system is adopted, the current being picked 
up by acontact shoe from this rail, and, after passing through 
the motors, being returned to the dynamos by the ordinary 
running rails. The current is generated at high pressure, 
§000-volt three-phase alternating, at the central power- 
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station, and transmitted to sub-stations where it is converted 
into low-pressure 600-volt direct current, and fed on to the 
rails. There are some seventy motor coaches and an equal 
number of trailer coaches. The trains can be worked from 
the trailers as well as from the motor coaches. 

As we mentioned in our previous article, the railway com- 
pany came to the conclusion that it would be more profitable 


| comparatively easy to isolate the apparatus. 


to purchase current from the Newcastle-upon-Tyne Electric | 


Supply Company already in existence than to build a separate 
power station for itself. 
company, which is just nearing completion, contains turbines 


| which is volatilised into a gas: 
The new station of the electric | 


coupled to alternators of a size considerably larger than any | ¢ 
| thegreat difficulty to be overcome was the question of perfectly 


at present at work in this country, the maximum output 
being between 8000 and 10,000 horse-power. The steam is 
provided by water-tube boilers. 








H.M. TORPEDO-BOAT DESTROYER ERNE. 


WE give an illustration herewith of H.M.S. Erne, one of five 


with a short history;>f calorimetry, and a brief reference to 
the work of Laplace,and Lavoisier. The calorimeter of these 
inventors measured the amount of heat in a body by enclos- 
ing that body in ice, and observing how much ice had been 
melted. This gave very fairly accurate results, because it was 
This was by no 
means the case with calorimeters designed on analogous lines, 
but in which the heat is measured by the amount of a liquid 
for example, calorimeters in 
which such substances as liquid oxygen, nitrogen, and 
hydrogen are employed for measuring the amount of heat 
passing into and out of bodies at very low temperature. Here 


isolating the liquid which was to be volatilised, so that it 
could be safely assumed that any evaporation which took 
place was the result of the heat given up by the body under 
test, and was not the result of heat received from outside. 
It was a matter which required a great deal of study to evolve 


| a really efficient and workable instrument on these lines. 


torpedo-boat destroyers, the construction of which was recently | 


entrusted by the Admiralty to Messrs. Palmers’ Shipbuilding 
and Iron Company, Jarrow-on-Tyne. Whilst the Erne 
presents some of the newest features in the science of warship 
building, there has been no attempt to attain record speeds, 


The vacuum tubes might be excellent in design; the vacuum 
might be extremely high, and silvering might be so applied 
that, taking liquid nitrogen as an example, it would not 
evaporate to any appreciable extent, yet to obtain perfectly 
accurate results, the nitrogen must not be allowed access to 


| the outside air, or false results might be obtained. This was 


for it has been proved that to obtain a high rate of running | 


the hull must necessarily be built on somewhat slender lines, 
and this in a heavy sea is’ maintained to be a doubtful advan- 
tage. The Erne is 225ft. long with a breadth of 23ft. 6in. 
In this class of vessel the displacement has been increased 
from 360 to 560 tons, and an extra deck has been worked in for 
the length of the forecastle—thus affording better accommo- 
dation for the crew—and also increasing the height of the 


forward gun platform which is mounted thereon, and thereby | 


improving the range of vision of the captain of the gun. 
The machinery consists of twin-screw  triple-expansion 
engines of Messrs. Palmers’ usual type for these vessels, 
steam being supplied by four Reed’s patent water-tube 
boilers placed in three stokeholds—the middle stokehold 
containing two boilers face to face. Steam is generated by 
these at a working pressure of 250 lb. per square inch and 
carried to the two sets of triple-expansion engines, which 
have cylinders of 20in., 3lin., and 48in. in diameter and 
194in. stroke. Working at 350 revolutions per minute the 
indicated horse-power is about 7000. 
boiler furnaces by six fans of 64ft. diameter, working at 450 
revolutions per minute—the bearings being kept cool by 
running in oil under forced lubrication. This method is also 
adopted in the case of the electric light engine, which runs at 
450 revolutions, and supplies the current for the searchlight 
placed on the bridge—as also for the internal lighting of the 
ship—and for driving two motor fans for ventilating the 
crew spaces forward. The armament consists of one 12- 
pounder mounted on the conning tower forward, and five 
6-pounder quick-firing Hotchkiss guns—four of these being 
on the broadside and two on the raised central platform 
aft. The ammunition is stowed in magazines at the fore and 
aft ends of the ship, under the men’s and officers’ quarters. 
There are two torpedo tubes—one forward and one aft—on 
the upper deck on the centre line of the vessel, which can 
revolve and thus fire a torpedo to port or starboard without 
turning the ship round. 


These are provided with 18in. | 


torpedoes of the latest type, fitted with gyroscopes, which | 


enable them to run “true ’’ for 3000 yards. 
difference between this vessel and the previous boats of this 
class is the high forecastle instead of the turtle back deck, 
which makes the Erne a better sea boat, as it gives a much 
higher bow for driving against a head sea. The use of high 
tensile steel has also been adopted in the construction of this 
vessel, to a very much greater degree than hitherto. The 
contract speed of the Erne was 254 knots, a speed which wis 
maintained—and exceeded—in the course of some recent 
successful trial trips. The complement is made up of 4 


The principal | 


Air is supplied to the | 


due to the fact that the air itself was liquefied, and this, 
although its temperature of liquefaction differed only very 
slightly from that of nitrogen. Professor Dewar had himself 
experienced results which were evidently incorrect before 
this solution of the matter had suggested itself to him. In 
addition to this it was an impossibility to exclude radiation 
entirely. Two examples were given to illustrate this assertion. 
Both were of high interest. In one it was shown that a ther- 
mometer surrounded on all sides by liquid air, when the 
flame of a Bunsen burner was brought into the neighbourhood 
of the thermometer, perhaps Sin. or 10in. away, it caused the 
latter to be affected, thus showing that even the liquid gases 
themselves were transparent to heat. In another experi- 
| ment a carefully isolated thermometer—so carefully isolated 
that the human body could be approached quite close to it 
without having any effect—was arranged to throw a spot of 
light on a screen. On a quantity of solid carbonic acid gas 
being brought near the thermometer the spot of light was 
caused to move. Moreover, when the carbonic acid was 
covered over with a piece of black velvet there was but little 
difference in the position of the spot of light, showing at low 
temperatures there was practically no difference in the radia- 
tion whether the surface were white or black. The experi- 
ment was then made of inserting separately into a liquid air 
calorimeter two ordinary sparklets, whose use for making 
aérated water is well known. In the ease of the first the con- 
tained gas had just been released before it was put into the 
calorimeter. The amount of liquid air evaporated off was 
about one-quarter of that which was volatilised by the full 
sparklet subsequently put into the calorimeter. By means of 
j ws containing a coloured liquid, these varying amounts of 
a'r were readily visible to the audience, and the differing 
specific capacities of different substances demonstrated. 1+ 
may here be said, while mentioning sparklets, that the effect 
of the intense cold of liquid air on the structure of metals 
was shown in an interesting manner by the use of two other 
sparklets. In the first instance it was shown that at ordinary 
tempe-atures the steel was so soft and malleable that it could 
be rea lily beaten flat by abammer. When, however, it was at 
the temperature of liquid air, a touch of the hammer broke it 
up into many fragments. After some experiments demon- 
strating the use of a calorimeter he had designed—for 
instance, the determination of the heat conductivity of a thin 


| wire, and the heat produced by an electric discharge—Pro 


officers and 66 men, one officer and 44 men of this number | 


being for the engine room and stokeholds. The capacity of 
the coal bunkers is 130 tons, which enables the boat to steam 
450 miles at full speed, or 3000 miles at the economical 
speed of 13 knots. 


There are five boats, comprising a whaler | 


and dinghy slung on davits, and three collapsible Berthons | 
| view of the recent decision of Mr. Justice Farwell in the case of 
| the East London Railway Company z. the Conservators, granting 
| an injunction restraining the Conservancy from dredging over the 
| Thames Tunnel so as to endanger that structure or the railway 
| running through the same, it be an instruction to the Lower River 


stowed on the deck. 








LIQUID HYDROGEN CALORIMETRY. 


Ow Friday evening last Professor Dewar concluded the before | 


Easter Session of the Royal Institution by a discourse of | 


‘* Liquid Hydrogen Calorimetry.”’ 





The discourse commenced. | 


fessor Dewar concluded his discourse by showing that bromide 
of radium was still phosphorescent at the temperatures of 
liquid air and of liquid hydrogen, and he explained that an 
important application of such calorimeters as he had been 
discussing was in the direction of the determination of the 
heat evolution of the radium compounds. 





At a meeting of the Conservators of the river Thames, 
held on Monday, Mr. W. H. Grenfell, M.P., moved :—‘‘ That, in 


and General Purposes Committee to consider the proposed barrage 
scheme and report th the Board as to what objections there are to 
it from an engineering, navigation, drainage, or pollution point of 
view, or otherwise.” The resolution was carried, 
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A NEW SLIDE RULE. 


" A NOVEL and ingenious slide rule has been invented by Mr. 


H. M. Baines, of the P.W.D., Punjab, and is illustrated by | 


the two figures below. The rule consists of four slides con- 
nected by a parallelogram—shown in the back view-—-which 
compels them to move relatively to each other in ratics 
determined by the powers of the variable in any given equa- 
tion. Any one rule, therefore, is only suitable for a certain 
calculation, but rules can be made by which any equation 
having three or more variables can be solved at once for any 
given values of two of the three variables. 





Let the lines joining these intersect in H; then, as before, H 
is the position of 100 on the scale of C. Also by similar 
triangles— 
GK RK GH GK 1 
4 and = = = 
Gh 1.M " LM Lk 1+ 2 %e 
Therefore the length of the C seale will be 4 of the B scale. 
Thus the length and the spacing of the scales has been deter- 
mined. The spacing is effected by a parallelogram attached 
to the back of the rule, so that the scales slide with one 
another in the ratios required. 
Further particulars about the rule can be obtained from 
Mr. C. E. Freeman, Aldeburgh-on-Sea. We understand that 


INSTITUTION OF NAVAL ARCHITECTS. 
GYROSCOPIC EFFECT OF FLY-WHEELS ON BOAR 
By Herr Orro ScHLIcK, 

The author desired to bring to notice an appliance proposed by 
himself, the employment of which makes it possible, not 
considerably to increase the period of oscillation of a vessel. | 
the same time effectively to lessen her angle of heel. 


as 


D SHIP,* 


only 
ut at 
It depends, 


| in principle, on the gyroscopic action of a fly-wheel, which is set 


up in a particular manner on board a steamer and made to rotate 
rapidly. The author began with a statement of the fundamental 

principles of the theory of the top. 
In Figs. ] and 2 the vertical axis of the fly-wheel W is set in 
bearings in a large frame F F, which can turn on the journals P p 
’ 























BAINES’ SLIDE RULE—FACE 


On the principle which will be explained hereafter, such 
rules may be constructed to suit any formula in physics, 
electricity, &c., provided that that formula be in the form of 
an equation having three or more variables and involving one 
term only on each side of the equation, or is such that it can 
be reduced to such an equation. 

The rule illustrated is for the solution of problems covered 
by Flamant’s formula for cast iron pipes, 

5 4 
i.e., V = 76°28 d * 87, 
s being the sine of the inclinatien or less of head, 
diameter of the pipe, 
. el ae velocity in feet per second. 
The same rule includes the formula 
o=AV, 
Q being the discharge in cubic feet per second, 
A ys area of the cross section of the pipe X. 
Such examples as these will show the use of it :— 
1. Find diameter of pipe in inches, 
given s = °1 in 1000ft., 
Q = 3000 gallons per minute. 
Extend the scale of s until ‘1 is vertically over 3000 on the 
seale of Q. Then on the same vertical line read d = 40in. 
Example 2 :— 
Find the discharge in gallons per minute, 
given s = 5 in 1000, 
d = 10in. 
Slide the rule until 5 on the s scale is vertically over 10 on 
the d scale. Then on the same vertical line read Q = 666. So 
any problem connected with these pipes can be solved at once 
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simply by extending the rule. If very exact readings are 
required, a square may be used to read across the scales. The 
following proposition will show some of the mathematical 
principles by which such rules may be constructed. 

Suppose that it is required to make a slide rule to represent 
the equation 

AB=C; 
draw two parallel straight lines at any convenient distance 
apart, and on them plot the log values of A and B to any 
convenient scales ; 
e.g., take the A scale = 4 the B scale, 

and let the values of A and B lie between the quantities 
shown in the figure :— 


When A = 1 10 


Join the points A = 1 and B = 10, also join A = 10 and 
B = 1, and let the lines joining them meet at G. This is 
the point on the scale of C which will be on a line passing 
through G and parallel to A and B. This point will, of 
course, also give the position on the scale of C, which will 
have a value 10. 
Now, take other sets of points, such as, for instance, 
1 10 

10 


100 


Then C will = 100 


Mr. Baines has in hand the design of [rules for various pur- 
poses, and for the use of bankers, actuaries, and accountants, 
as well as for engineers, architects, and scientists. 





SCREW THREADS. 


Tue Engineering Standards Committee have for some 
time past been considering the question of screw threads and 
limit gauges, and a large amount of information has already 
been collected by the Committee. With a view to obtaining 
a more general expression of opinion on these subjects it is 
proposed to hold a conference at the Institution of Civil 
Engineers, on Tuesday and Wednesday, the 19th and 20th 
of April next, to give the Committee an opportunity of 
meeting the leading mechanical engineers of this country who 
are directly affected. 

It is proposed to ask for evidence on screw threads from 
(1) users of screws; (2) makers of screws; (3) makers of 
tools for making or gauging screws. 

A series of questions has been drafted under these three 
heads dealing with :—(1) Whether the present Whitworth 


STANDARD 
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“THe Encincer”’ 


and B.A. screws are sufficient for all practical purposes ; 
(2) questions affecting the interchangeablity of screws ; 
3) questions affecting the angle, pitch, thread form, &c., 
of screws; (4) systems of gauging screws. 

Evidence will also be taken 4s to whether it would be 
feasible to lay down a series of standard limits for various 
classes of work, and if so, as to what these limits should be. 
The question as whether the male or female gauge should be 
taken as a basis for standardisation will also be discussed. 

The Committee are particularly desirous that the conference 
should be as representative as possible and include represen- 
tatives of all classes of mechanical engineering. ; 

Gentlemen willing to attend and give evidence are invited 
to communicate with the Secretary, Mr. Leslie S. Robertson, 
28, Victoria-street, Westminster, S.W. Lists of questions 
have been drafted by the Committee to serve as a guide to 
witnesses giving evidence, and copies of the questions will be 
forwarded to those gentlemen signifying their willingness to 

’ be present at the conference. 





BAINES’ SLIDE RULE BACK 


about a horizontal axis lying at right ang.es to that of the vessel, 
It may be made to rotate rapidly by means of an electro-motor ora 
steam turbine. Fitted to the frame is a}journal p, which is con- 
nected with the piston-rod of one or of two hydraulic brake 
cylinders C, by the throttling of the area of the communication 
tube, enables the swings of the frame F F to be braked at will, 
The frame is ballasted at its lower side by a weight G, as was 
done on the pendulum model, or the journals P P may be fitted 
somewhat above the position of the centre of gravity of the whole 
frame. As soon as any outside influence begins to heel the vessel 
over in a direction at right angles to its length, the fly-wheel 
frame will incline considerably, with the result, as in the case of 
the pendulum model, that moments are produced which not only 
render the oscillations of the vessel considerably, slower, but also 
very considerably reduce their extent. But these two conditions 
are exactly the ones which alone are calculated to destroy the 
rolling motions caused by the waves. A vessel fitted with the 
appliance described would only be subject to insignificant rolling 
motions. On the other hand, the frame, with its fly 
wheels hung up within the vessel, would swing violently to 
and fro. In addition to a hydraulic brake, it will be necessary 
to fit one or two powerful band-brakes, which will enable 
the fly-wheel to be held at large angles of, say, more than 
45 deg., or prevented from exceeding these. In very stormy 
weather, in which considerable inclinations of the fly-wheel are to 
be expected, a man will have to be told off to attend to this band 
brake. A model was exhibited from which the conclusion must be 
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Figs. 1 and 2—~GYROSCOPE FITTED TO A SHIP 


come to that the energy communicated to the vessel by the action 
of the waves can be transferred to the fly-wheel, and may, by 
means of the brake fitted to the latter, be destroyed. The hull ot 
the vessel only transfers to the fly-wheel the energy produced !y 
the waves, and, according to the theory of the top, a very small 
inclination of the vessel will enable it to do this. In the appliance 
described the author said that we have an excellent means, if not 
of preventing the motions of a vessel entirely, of at least reducing 
them to a minimum. 

In the case of a vessel the effect of a fly-wheel will not, of cour-e, 
show itself in such a striking manner as in that of the model. In 
the latter the conditions are, in regard to dimensions, exaggerated ; 
for the diameter and weight of the wheel are greater in proportion 
than they could be in a real case. On the other hand, it must be 
remembered that the circumferential speed of the fly-wheel on the 
model is only about one-tenth of that which, in view of the scale of 
the model, it ought to have, since the electro-motor cannot make 
it go faster, The exaggeration, then, in the model of the action 
in question is not so very great as at first sight it may appear. 


* Abstract. The discussion on this paper appears on page 336, 
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The question may now be asked whether the action of a fly 
e dimensions that may fairly be adopted in a vessel 
will really be sufficient to exercise a marked influence on her 
rolling motions ; and, again, whether the diameter of a fly-wheel 
that can exercise a markedly damping influence on the rolling 
motions of a vessel is not so great that the whole arrangement 
hecomes practically impossible or unsuitable for the purpose 
intended. Pefore this question could be satisfactorily answered it 
cessary thatthe system should undergo scientific examina- 
‘This diffcult work was undertaken by several professional 
by Professor Sommerfeld, Professor H. Lorenz, and 
Professor Fippel. The last-mentioned gentleman went very care- 
fully into the question and worked out the elaborate calculations 
for a detinite example. The calculations went to show that even 
with large vessels a considerable effect may be produced by the 
The mathemutical investigation of Professor Fippel, 
the calculations, is given in the appendix to 


wheel of th 
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apparatus. A 
which underlies 
this paper. : - 

In order to show the effect of the installation of a fly-wheel on 
ird of a medium-sized steamer, the results of calculations made 
for a particular vessel were given. The steamer chosen is one of 
6000 metric tons (5905 -5 tons English), which has a metacentric 
height of 0-45 m. (17Zin.), and a period of 15 seconds, for the 
double roll, when not fitted with a fly-wheel. On 
a fly-wheel 4 m. (13-12ft.)in diameter, weighing 10 tonnen (9-842 
tons English), be installed, having a speed of rotation, measured 
at the periphery, of 200 m. (656ft.) per second. At this speed of 
rotation a wheel that is carefully designed and made of the best 
material may be worked without danger, The total weight of the 
fly-wheel, with its swinging frame and motor, is taken at about 
4) tons, and the arrangement of the axial trunnions of the fly- 
wheel frame is assumed to be such that the distance r of the 
centre of gravity is, according to one design, at a point 0-5m, 
(198in.) below the axis of motion, while according to another one 
this point is at Im, (39gin.) below the axis. The figures given 
in a table show that the effect of the fly-whee] on the rolling 
motions of the vessel is a very pronounced one. For instance, 
when + = 0-5m. and é = 25,300 kilogramme-metres, the angle of 
swing is reduced after one oscillation to 0-3 of the starting angle, 
while fur £ = 39,000 kilogramme-metres it falls to 0-22. When, 
therefore, the vessel has by some means been inclined to an 
angle of about 4 deg. from the upright, it will with the next 
roll reach an angle of inclination of only about 1 deg., and with 
the second roll have come almost to rest again, while the same 
vessel without the fly-wheel would probable come to rest after from 
six to seven rolls, 
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COMPOUND LOCOMOTIVES IN FRANCE. 


By M. EpovuARD SAUVAGE, Member, Chief Consulting Engineer, 
Western Railway of France. 
(Concluded from page 326.) 
Tue Paris-Urléans Railway has received from the Société 


de Constructions Mécaniques fifteen six-coupled 
locomotive + —Nos, 4001-4015—with wheels of 1-800 m. (5ft. 10Zin.), 
fitted with a large boiler, identical to the one of the new 
“ Atlantic ’ locomotives of the same company. The size of the 
cylinders is also the same—360 mm. and 600 mm. by 640 mm. 
(l4j.in. and 23gin. by 25,in.). The total weight in service is 
73,800 kilos. (72-63 tons), of which 53,400 are adhesive. 

The Southern Railway made an important addition of forty-eight 
engines to their stock of twenty-seven six-coupled 4-cylinder 
compounds, without altering the type. The P.L.M. ordered 100 


Alsacienne 











this vessel let | 


The two six-coupled locomotives Nos, 3101-3102 of the Eastern 
Railway have large wheels, and are intended for express trains. 
They were put in service at the end of 1902. The principal 
dimensions are given in Table IX. 

It is interesting to mention here a tandem compound locomotive, 


| which has been built recently by the Northern Railway Company 


for working passenger trains on the Ceinture Railway of Paris. 
This railway is a cirenlar line round Paris, with a length of 31-5 
kiloms, (195 miles), twenty-three stations, and gradients of 1 in 
100. In order to avoid an undue loss of time, ordinary locomo- 
tives must run in full gear until the regular speed is attained ; 
thence results a large steam consumption, and, in addition, the 
too-powerful blast disturbs the fire on the grate. 

The use of a compound locomotive, under these circumstances, 


| goes against the prevailing opinion that this class of engines is not 


fit for freguently-stopping trains, And really it seems that 


| compounds, with cylinders of suitable proportions, will give less 


trouble and consume less steam when worked in full gear for a 
prolonged time. This point is discussed at the end of the present 
paper. The new locomotive is one of a lot of fifteen. The 
principal dimensions are given on Table X. The valves of both 
high-pressure and low-pressure cylinders are driven by the same 
spindle, with a play of a few millimetres at the spindle between 
the steam chests of the two cylinders. Owing to this device the 
low-pressure valve is always a little later in its travel than the 
high-pressure valve, thus producing more admission and less com- 
pression in the low-pressure cylinder. 


TABLE X, 
Tank Locomotives Nos. 51-65 for the Ceinture Railway of Paris. 
50-839 ¢. (50 tons) 
3,665 /. (807-9 gallons) 
3,000 kilos. (6613-8 Ib, or 2-95 tons) 
5,000 1. (1102-3 gallons) 
63-198 t. (62-19 tons) 
47-763 t. (47 tons) 


Weight, empty 

Water in boiler 

Coal in bunkers .. 

Water in tanks Sahn Cate 
Total weight, in running order 
Adhesive weight, maximum 


= e with half 
water and coal . sae bo 42-700 ¢. (42 tons) 
Mean diameter of boiler .. 1-316 m, (4ft. 3}3in.) 
Working pressure 16 kilos. per cm? (22-8 1b. per sq. in.) 
Number of Serve tubes 08 
Length of tubes .. . 3-500 m. (Lift. 5}Zin.) 
External diameter tubes 70 mm. (2}in.) 


Heating surface 
Fire-box..  . 
Tubes 
Total % 
Area of grate ee 
Diameter of H.P. cylinders 

< » L.P. cylinders 
Stroke of pistons : 
Diameter of coupled wheels .. 
Diameter of bogie wheels 
Extreme distance of axles 
Total length of engine 
Width of engine 

Tractive 


10-23 m2 (110} sq. ft.) 
127-70 m? (13748 sq. ft.) 
137-93 m2 (14844 sq. ft.) 
2-27 m2? (24/, sq. ft.) 
330 mm. (13in.) 

540 mm. (21}in.) 

600 mm. (23zin.) 

1-600 m, (5ft. 2,2in.) 
0-850 m. (2ft. 95in.) 
7-900 m. (25ft. llin.) 
11-445 m. (37ft. hin.) 
2-900 m. (8ft. 6;4,in.) 











theoretical 10,205 kilos. (10-04 tous) 
| Hoc 100) } 7144 kilos. (12-88 tons) 

With direct { theoretical 13,095 kilos. (7-03 tons) 

sion to L.P. practica] 9.166 ki i 
ders. \ (7Oper ‘00 9,166 kilos. (9-01 tons) 

The first results obtained with these locomotives gave satisfac- 
tion. The whole circuit has been made in one hour and five 
minutes, stoppages included. The present schedule allows at least 
one hour and twenty minutes. 

Four-cylinde r compound locomotives with JSour-coupled axles, 


Working compound 


admis- 
eylin- 


| 





Although in many cases the six-coupled four-cylinder compounds | 











truck is used in front of the cylinders, of which details are given 
on page 349. The four cylinders are placed on a line under the 
smoke-box. The high-pressure cylinders are inside, and command 
the second coupled axle. The low-pressure cylinders are connected 
with the third axle. It is advisable, as far as possible, to put the 
low-pressure cylinders inside, under the smoke-box ; but in this 
case their diameter is too large, and they cannot be placed between 
the frames, 

The principal dimensions are as given in Table XI. A 
description, with drawings, of the eight-coupled locomotive of the 
Southern Railway has been published in the ‘‘ Recue générale dex 
Chemins de for et des Tramways,” April, 1902, and in Hagineering, 
July 4th and 18th, 1902. Tables of comparative experiments of 
these new engines and of old goods engines show an important 
economy in favourof the compound. The results of comparative 
working for twelve days are shown in Table XII. 

The old locomotive—No. 2001—had a grate area of 1-900 m.” 
(20-4 square feet), a working pressure of 9 kilos. per cm.? (128 lb. 
per square inch), cylinders of 540 mm. (2Tjin.) by 610 mm. (24in.). 
wheels of 1-210 m. (3ft. 112in.), and weighs 54/. (53-14 tons). 
With the new ones, the weight of the train was increased from 
120 ¢. (118-10 tons) to 170?. (167-1 tons), the coal consumption 
being slightly reduced, and the quantity of water consumed 
remaining practically the same. 

The Paris-Orléans Railway has completed its stock of powerful 
locomotives with twelve engines of this class—four coupled axles 
and a pony truck. The boiler is the same as on the new 
‘* Atlantic ” and six-coupled engines, mentioned above. 


TABLE XI.—Locomotive with Four-coupled A cles, 


| Southern Railway. Eastern Railway. 





Boiler- | 
Internal diameter ..| 1 
Height of axis above| 

Se ai a 
Working pressure 


at -513 m. (4ft. 114in.) 1-550 m. (5ft. lin.) 
2-600 m. (Sft. 6gin.) 
15 kilos. per cm.? 
(213 Ib. per sq. in.) 


2 600 m. (8ft. 6gin.) 
15 kilos. per em.2 
(213 Ib. per sq. in.) 


| 
| 





Tubes— 
Length between 
plates .. .. ..| 4-300m. (14ft. 1j,in.) 4-300 m. (14ft. 1,4,in.) 
External diameter .. 70 mm. (2fin.) 70 mm. (2}in.) 
Number Eee 148 148 
Grate area .. .. ..| 2-808 m.?(30} sq. ft.) 2-707 m.2 (29) sq. ft.) 
Heating surface .. ..| 256-21 m.2 (2757] sq. ft.) 248-15 m.2(2671} sq.ft.) 





Cylinders, H.P.— | 
Diameter 3 
Stroke .. a3 ana 

Cylinders, L.P.— } 
Diameter 





1.) 390 mmm. (152in ) 
650 mm. (25,’,in ) 


390 mm. (153in. 
650 mm, (25,;in.) 


600 nm. (23Zin.) 600 mm. (22 gin.) 





Adhesive 64-6 ¢. (63-57 tons) 65-3 t. (64-26 tons) 


Stroke .. eee 650 mm. (25,-in.) 650 min. (25,)in ) 
Diameter of driving} 
wheels... .. .. ..| 1-400m. (4ft. 7/,in.) 1-400 m. (4ft. 7,!;in.) 
Weight in working} 
order— | 
Total , 71-6 ¢. (70-46 tons) t. (71-64 tons) 
| 


IV. Valce gears for compound locomotices.— As regards valve gears, 
the Walschaerts system has been adopted for many of the French 
4-cylinder compounds, as well as for ordinary locomotives. This 
system is quite convenient when the valve is placed above or 
under the cylinder, and there is a distinct advantage in the use 
of one excentric instead of two for inside as well as for outside 
cylinders. The whole mechanism is simple, and easily kept in 
order. The distribution of steam effected by the Walschaerts 
system is particularly good, and quite uniform on both sides of 
piston at different points of cut-off. The reason of this uni- 





such new locomotives. 
Since January, 1900, the Eastern Railway, which had then have replaced with advantage the old eight-coupled locomotives, | formity, greater than with the ordinary systems, where the 
Table Vill.*---¢ unsnim ption of Coal and Water of Weston Raleay Ragin s, Vos. 2701, 521. 2516, and of Italian Engine No. 3701. workins Traias Nos. 5 and 30 between Paris and Le Mans. 
ist.—Train 5, Paris St. Lazare to Le Mans. 217-5 kilom. (135-15 miles). 
Consumption of coal. Consumption of water. Number of Results observed Coal consumption. Water 
2 minutes taken. in dynamometer — | consumed. 
# car. Per square foot of | Per 1 hour and | - = 
Se = ———— grate during | horse-power on| Per 1 hourand | 2 
5 Gale. £ = — — tender i horse-power on “3 
Date = - Lb. per Gale: per + FI coupling during | tender — - State 
—e .b. per mile ose Pai = = —__—_—_—_—_— jcoupling during 3 of weather. 
he Total. otal. per mile se Ss | g 
=} mile. per 100 - ‘ Ps ro} 5 “are Actual | = 
= tons mile. per 2 = s% - Total running Actual | s 
100 tons) 5 2 time. : ~ Te te 7 Actual | = 
- Rf - S = time. t running} Total |. r s 
R - & ~ ime. time time. running 
“4 Ss : Pi time. 
1902. Tons. Lb. Gals. Lb. Lb. Lh. Lb. Gals. Gals. 
22nd April 2701 | 21 275-57 | 6044-5 51-4 18-6 5110 37-8 13-7 7-3 204 182 79-05 88-57 3-659 | 4-10 2-69 3-01 183 Rain, light side 
iT a win 
1001 
23rd January.) 521 16 ¢ 216-52 0 8877-5 62-0 28 4320 32-1 14-8 15 203 19 41-41-33 334 95-35 73 7-20 7-73 | 3-83 3-9 | 15 | Somewhat strong 
38a | side wind 
2th January. 2516 lé¢ 221-44 7385-4 54-07 24-6 4486 33-2 15-0 6-06 207 198 40-9 1-45 346-6 81-10 84-79 6-15 6-43 3-70 3-92 7 | Somewhat strong 
88a side win 
2ist January. 3701 16 « 221-44 7826-3 yer 26-1 4831 3D 8 16-1 6-1 204 192 | 42-1 1-77 430-4 71-27 75-57 )- 33 5-66 3 29 3-50 10 | Rain & somewhat 
38 a strong side wind 
2ad.—Train 30. Le Mans to Paris St. Lazare. 217-5 kilom. (135-15 miles). 
190, oe 
2rd April 2701 24 c. 246 732 42-42 17-2 4521 34-2 13-0 8-4 252 223 36-3 1-67 366 92-84 59-60 3-72 4-21 2-91 3 40 13 | Fine weather, 
4S a. with light side 
101 wind 
24th January 210 Se. 236-2 7498 15-32 23-8 4185 31-0 14-3 VD 247 219 36-91-65 320-3 71 27 80-48 5-68 6-50 517 3-58 5 | Fine weather, 
46 a. with frost 
2ith January. 2516 | 23ec. | 241-12 7275-2 3-35 | 22-3 1510 4-1 li-l 6-3 43 218) 37-1 1-58 305-3 66-36 75-78 »- 53 6-54 3-60 4-16 ® | Fine weather, 
46 a. with frost 
2nd January, 3701 24. 255-59 FO94-T b2-22 20-4 NID 37-9 14-6 wl 2H 211 38-4 1-66 Bw 2-84 62-05 5-02 »-88 3-57 4-24 16 Fine weather 
48 a. 
Particulars of engines 2701 will be found on page 326. 
sty such locomotives—Nos. 3401-3460—ordered 152 new ones. which were largely used in France, the P.L.M. system has a large , whole motion is derived from two exceutrics, is obvious. With 


Of these, the Nos. 3461-3500 were very nearly similar to the pre 
Vious engines ; however, the fire-box was made deeper in front, to 
xive room fora more inclined grate. For locomotives Nos, 3501- 
3529 and Nos, 3521-3550, 3551-3580, 3581-5610, a new starting gear 
the same aso: the Northern Railway locomotives. was substi 
tuted to the old one—shown on Fig. 24, Plate 50, ‘‘ Proceedings ” 
of the Institution for June, 1900. The driver is on the left side 
of the engine. The bogie was modified, inside boxes being sub 
stituted for the outside ones. Engines Nos, 3501-3520 and 3581- 
“610 have piston valves, 
TABLE IX.-—-Prine ipal Dimensions of EKustern Raileau Locomo- 
tives, Nos, 3101-3102. 
Boiler 
Internal diameter 6 
Height of axis above rail 
Working pressure ‘ 
Tubes— 






-550 m, (5ft. lin.) 
cor tw 30 m. (8ft. 74in.) 
15 kilos. per cim.? (213 lb. per sq. in.) 
4-200 m. (13ft. 9gin.) 


Length between plates 
70 mm, (2}in.) 
140 


External diameter 
Number. . 

Grate Area F 

Heating surface .. .. 

Cylinders, high-pressure 
Diameter ; an 


.. 2-857 m.2 (303 sq. ft.) 
228-94 m.2(2410,%, sq. ft.) 


30 main, (18fin.) 


Stroke . i Oman, (26in > 
('vlinders, low pressure 

Diameter ; 560 nm. (22in.) 

Stroke 660 mm. (26in). 


Driving wheels, diameter .. 2-090 m. (6ft. 10/,in.) 
Weight in working order 
ROM cite sc ch 
Adhesive 


* The Institution of Mechanical Engineers. Abstracted. 


71-8 t. (70-66 tons) 
51 t. (50-19 tons) 


number of such engines with four cylinders, and anew type of 


the ordinary systems, the obliquity of the connecting-rod is a 


TABLE XIT.—Locomotive 4001 (Compound). 















Consumption of coal. 





Water evaporated. 














os : A 
Section of line iDistances | & © ). per — 
Section of line. Distance 35 s —— Lb. per mile Total wich te od a Profile. 
ied 3 aii mile. per 100 — h al. 
3 z tons. 
= 
Miles. Tons Lb. Gals. 
Aguessac to Engayresque O-4 167-3 10,308 182-0 108-8 8027 Rise 33 mm. per m. 
Engayresque to Sévérac .. .. .. .. «. 5-5 167-3 1,190-4 | 36-0 21-45 1149 Fall 33 mm. per m. 
Totals and means .. 14-9 167-3 11,499 109 65-11 9176 7-73 1b. 
per Ib. of coal 
Locomotive 2001 (.Vor-compound). 
Aguessac to Engayresqne 4 118 11441 202-0 171-08 S162 
Engayresque to Severe: or ils on 29.8 25.29 1952-7 
fotals and means 14-9 118 12,433 115-9 98-16 9215-7 7-13 Ib. 


per Ib. of coal 





eight-coupled four-cylinder compound has been built by the 
Southern Railway and by the Eastern Railway. 
This last engine is shown on page 349, Nos, 4001-2, A pony 


cause of inequality, the travel of piston, for a same a gular dis- 
placement of the crank from both dead points, shoving notice- 
able differences, With the Walschaerts gear, the motion of the 
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valve is derived from one excentric and from the piston itself ; 
the obliquity of the connecting-rod has no effect, and inequalities 
arise only from the small obliquity of the excentric-rod. 


On page 349 are given details of the newest construction of this | 


gear by the Société Alsacienne de Constructions Mécaniques. The 
oscillating link, supported by trunnions on both sides is shown. 
The way of guiding the valve spindles is also shown. With 
the ordinary design of the Walschaerts gear there is no vertical 
plane of symmetry for the whole mechanism, and that want of | 
symmetry tends to produce lateral bending of the parts. How 
the lever, worked from the 
piston crosshead and from the 
link, is connected to the valve 
spindle, the connection being 
made on the central axis of 
the spindle, which is guided 
in straight line by a forked 
part will be seen in the figure. 
The guides of this forked part 
for the high-pressure—outside 
—and low-pressure—inside 
cylinders are also given, 
Some contrivances are neces- 
sary to avoid excessive com 
pression in compound locomo- 
tives, much larger clearance 
than usual must be resorted 
to. On the Eastern Railway 
locomotives, this clearance is 
about 18 per cent. of the 
cylinder capacity proper 
stroke x surface of piston— 
for the high-pressure cylin- 
ders, and 12 per cent. for the 
low-pressure cylinders, On 
the Southern Railway loco- i 
motives the clearance is from 
12 to 14 per cent. for the 
high-pressure, and from 7 to 
9 per cent. for the low-pres- 
sure cylinders. In addition, 
the valves have generally a 
negative lap of about 1-5 mm. 


Lee 


Naan 97%) seers 


Spherical Foint in Boiler. 


cylinder. The starting device allows four different ways of using 
the engine :—(1) Normal compound working ; (2) with four separate 
cylinders, for rapid starting, used in very special cases ; (3) with 
high-pressure cylinders only ; or (4) with low-pressure cylinders 
only, in case of breakdown of mechanism. 

VI. Setting of cranks.—In all recent designs the simple plan of 
setting at 180 deg. the two cranks on each side of the engine has 
been adopted ; thus, the left-hand side outside crank and the left 
inside crank are at 180 deg., whilst the right cranks are at 90 deg. 
with these. Of course a more complete equilibrium, without the 


Steam Pipe for Boiler. 


T-pipe Fonts in Smoke Box 


tins, 


Starting Valve on top of L. P. Cylinder. 


ro Receiver. 





(0-06in. or ;4in.) on each side. 
On the Eastern locomotives 
this negative lap is given to 
the low-pressure valves only. 
It must be noticed that short 
cut-off is not resorted to, 
especially at high speed. 


From H P 
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When these precautions are 
taken, experience proves that 
the highest speeds may be 
obtained with compounds as 
well as with ordinary locomo- 
tives, 

Experiments made on the Northern Railway* have proved that 
it was useful to give a large diameter to the pipes supplying steam 
to the high-pressure cylinders ; as the regulator is not always wide 
open, and as the density of steam at very high pressure is great, 
it might be supposed that a small pipe would be sufficient ; but too 
small a pipe causes an important drop of pressure during the 
admission in the high-pressure cylinder, shown on the diagrams, 
and avoided with a large pipe. A diameter of 90 mm. (34in.) is 
advisable, the diameter of the cylinders being 340 mm. (13% 


Encineer" 


In.) or 
350 mm. (13#in.), and each cylinder being provided with a separate 
pipe. 

Fig. 1 shows the joint, inside the boiler, of the steam pipe, 
running from the regulator to a casting, where it branches in two 
pipes, giving steam to the high-pressure cylinders. On Fig. 2 is 
seen the sliding joint of one of these branch pipes. The way of 
making joints with very narrow annular portions of spherical 
surface is noticeable on these illustrations. 

V. Starting devices.—In all recent 4-cylinder compound locomo- 
tives it has been found advisable to provide a direct exhaust for 
the high-pressure cylinders, with an admission of steam from the 
boiler, at a reduced pressure, to the low-pressure cylinders. The 
object of such device is principally to avoid any difficulty in start- 
ing from rest, such as occurs sometimes with the ordinary loco- 
motives, and specially with compounds without such apparatus. 


| Regulator Handle 

















in exceptional cases—for instance, in taking a heavy goods train 
at a slow speed up a grade—the separate working of the four 
cylinders may be resorted to; but, generally, the adhesion would 
be found insufficient for such prolonged working. 

The latest style of this device is shown on Fig. 3, and 
consists of a revolving lantern on the side of the steam- 
chest of the low-pressure cylinder, one for each cylinder. 
Steam exhausts from the high-pressure cylinder through the 
pipe on the left of the drawing, and passes through L 
and O into the steam chest of the low-pressure cylinder. 
In another position, the opening 0 is covered, and L!, communicat- 
ing with O01, opens a direct exhaust to the high-pressure cylinder. 
At the same time, a special valve—Fig. 4—on the back plate of 
the boiler, admits live steam to the low-pressure cylinder. This 
valve need not be of large section, as the pressure of steam must 
be reduced, a safety valve on the receiver—in communication with 
the low-pressure steam chests—blowing off under a pressure of 
6 kilos. per cm.? ; the top pipe seen on Fig. 4 takes dry 
steam in the dome, the bottom one sends it to the receiver; the 
valve is a double one, to allow a fine regulation of pressure; the 
small valve seen on the top of the casting is for heating purposes. 
The revolving lantern is worked with the aid of a compressed-air 





* See “ Revue générale des Chemins-de-fer et des Tramways,” June, 
1898, page 431, 
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Figs. 1, 2, and 3 


use of counterweights on the wheels, might be obtained by setting 
the cranks after the Yarrow, Schlick and Tweedy system. The 
angles of setting are very easily determined by the application of 
the method beautifully described before the Institution by Pro- 
fessor Dalby.* But as the outside cranks corresponding to the 
high-pressure cylinders must be at right angles, owing to the 
coupling rod, the inside cranks would be at an angle of about 
70 deg.; as they correspond to the low-pressure cylinders this 
would give an irregular exhaust, which would not be very satis- 
factory, at least, in appearance. 

‘Il. Superheated steam.—Nothing worth mention has yet been 
done in France as regards the use of superheated steam on loco- 
motives. In England, Mr. Aspinall’s superheater has been 
described in the ‘‘ Proceedings” of the Institution (June, 1900, 
page 409). In Germany, several applications of superheated steam 
have been made, and fully described by Mr. Garbe.t Mr. Garbe’s 
conclusion is that fully as good results, as regards economy of fuel 
or increase of power of locomotive, may be obtained by superheat- 
ing as bycompounding. The use of superheating is not prolonged 
enough to decide the question with certainty, from a practical 
point of view ; and experiments remain to be done on the effect of 
superheating on compound locomotives. It is a question of great 
interest, but beyond the scope of the present paper. 

VIIL.—Some details of construction,--The reversing gear more 
generally used is that shown on Fig. 22—‘ Proceedings,” 
1900, with two screws in a line, which can be worked separately or 
together. On the latest locomotives of the P.L.M. system, the 
design, Fig. 5, is such that the reversing gear of the low-pressure 
cylinders is always in full gear, forwards or backwards; the 
position of the high-pressure gear alone can be altered at will. An 
oil cataract, seen on the right of the drawing, is connected with 
the low-pressure bar, to avoid too rapid motion when the gear is 
reversed, as this bar is only pushed by the movable nut on the 
screw, but not firmly connected with this nut. For easy working 


Reversing Gear. H.P. and L.P. 
P.L.M. Nos. C. 61—130. 


0 4 Feet 


Inches 12 6 





been mentioned, Fig. 7 shows the valves for high-press 

cylinders, and Fig. 8 the valves on low-pressure cylinders 
Admission is between the pistons of the valves and exhaust preg 
side. They have been found of advantage, principally as wick 
ing larger steam passages as flat valves, and thus reducing ae 
drawing, both for admission and for exhaust. Compared with 
similar locomotives having flat valves and doing the same walk 
during a prolonged period, these engines with piston valyes Se 
shown an economy of 10 per cent. in coal consumption, The 
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Figs. 9, " 


blast pipe is generally of the French system, with two moyabi: 
flaps—Fig. 9. In some cases, especially on the Est, a tran 
edge, as shown on the drawing, has been added with advantaze. 
For oiling the mechanism, the Midi and Est use the cups shown 
on Fig. 10, where the oil flow can be regulated at will. This cup 
is designed for moving parts, such as rod ends, On fixed parts, such 


erse 


Sanding Device 


Air »— ES 


Fig. 
some 


as crosshead guides, the opening is at the bottom of the cup 
11—and a cock is provided to stop the flow whilst standing. 
railways have substituted compressed air for steam for working 
the sand blast ; the casting shown by Fig. 12 is provided at the 
bottom of the sand box ; air comes through the pipe on the left 


Piston Valve for L.P. Cyls 


Est. Nos. 3501—}3§20. 


Piston Valve for H.P. Cyls 


Ball Bearings Nos. 3501—3520. 
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Figs. 5, 6, 


of the ordinary gear, the Société Alsacienne has recently provided 
two ball bearings at the forward end of the screw shaft, Fig. 6; 
these consist of small balls between two grooved plates, of an 
ordinary type, which can be easily and cheaply replaced when 
worn out. 

The piston valves of Est engines, Nos, 3501-3520, have already 


* “ Proceedings,” 1901, Part 5, page 1157. 


t “ Zeitschrift des Vereines deutscher Ingenieure,” 1902, 


Se 


Swain 
7, and 8 


and divides in two branches ; one strikes the sand, and, with the 
addition of the second branches, carries it down to the rail under 
the wheels. It will be noticed on the Atlantic type, page 349, that 
two sand boxes are provided, each with pipes for working in both 
directions, There is a tendency in France to revert to the old system 
of placing sand boxeson the topof the boiler, for keeping thesand dry. 

IX, Opin TONS of French locomotive SU pH rinte ndents.- The loco- 
motive superintendents of some of the large French railway com 
panies have kindly given to the author of the present paper their 
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opinion on 4-cylinder compound locomotives. These opinions run 
as follows: 

M. Du Bousquet, locomotive superintendent, Northern Railway 
system, says that: ‘‘ The question of compound locomotives was 
taken upin 1884 by the Chemin de Fer du Nord. In that year a 
4-cylinder compound locomotive was ordered from the Société 
Alsacienne de Constructions Mécaniques. The boiler was the same 
as on the ordinary express locomotives of the company ; 
working pressure was the same, 11 kilos. per em.? (156-55 
per square inch); the diameter of the cylinders of the ordi- 
nary locomotive, 460 mm. (183in.), was preserved for the low- 
pressure cylinders of the compound. In fact, the only essen- 
tial difference was that, in the compound, the steam passed 
at first through cylinders of 330 mm. (13in.) diameter. During 
a period of nearly eighteen years, from 1884 to 1902, the 
coal consumption of this 4-cylinder compound, compared with 
ordinary locomotives, has been constantly less, the average con- 
sumption being 8-6 kilos. per kilom. (30-5 Ib. per mile), against 
10-4 kilos, (36-92 lb. per mile) for the ordinary locomotives, saving 
1-8 kilos. per kilom. (6-39 lb. per mile). The oil consumed was 
2-4 kilos. per 100 kilom. (8-51 lb. per 100 miles), against an 
average of 1-9 kilos. (6-7 lb.) for the ordinary locomotives. But 
the extra expense resulting from this increased consumption was 
very small, owing to the low price of the oil consumed, 28 c. per 
kilo, (1-2d. per Ib.). The cost of repairs did not vary much ; 
still they were 2c. higher per kilom. (0-3 of a penny per mile) for 
the compound. Would it be possible to obtain this well-proved 
saving of 1-8 kilo. per kilom. (6-39 lb. per mile) with single- 
expansion locomotives fitted with an improved mechanism of 
steam distribution, such as Corliss valves! Ido not believe so, for 
the saving is mainly due, in my opinion, to the reduced condensa- 
tions of steam in the cylinders resulting from the compound system. 
The economy of coal for our company, which gets cheap coal on 
its lines, may appear of secondary importance. But it must be 
observed, and that is of chief importance, that the economy is 
obtained only during a fraction of the total run. For instance, an 
ordinary goods engine running down grade with steam shut off 
does not consume more than the compound under the same cir- 
cumstances. In fact, the saving is obtained on the level parts, and 
chiefly on rising gradients. The mileage corresponding to the 
saving is much below the total mileage. This saving for each kilo- 
metre of level or rising line is far superior to the average. The 
result is that, instead of being kept in the tender, the coal so saved 
may be burned in the fire-box. Under these new conditions the 
same quantity of steam is generated, but the useful effect obtained 
is greater; the speed on rising gradients is increased, or the 
weight hauled is larger, or speed and weight are both increased. 
Important results are thus obtained ; the daily mileage of loco- 
motives, drivers, firemen, train staff, is greater; carriages and 
wagons are better utilised ; piloting and supplementary trains are 
dispensed with. 

** This is well shown by the following examples :—The present 
express compound locomotives haul a train of 200. (196-84 tons) 
from Paris to Survilliers in 19 minutes, with a rising gradient of 1 
in 200 for the greatest part from St. Denis to Survilliers, the speed 
on this gradient being 100 kiloms. an hour (62-13 miles per hour). 
That is exactly the shortest time that was consumed, and it is still 
consumed when running down from Survilliers to Paris. The 
average speed of fast trains has been greatly increased by the 
mere augmentation of speed on level and rising gradients without 
exceeding the limit of 120 kiloms. an hour (74-5 miles per hour) 
attained on falling gradients fora long time. The reduction in 
the duration of journey allows runs of 300 kiloms, (186-4 miles) 
with one engine and one crew, although the weight of passenger 
trains attains and frequently exceeds 300¢. (295-26 tons). The 
results obtained with 4-cylinder compounds and 6-coupled wheels 
of 1-750m. (5ft. Sfin.) diameter, working goods trains, are 
not less satisfactory. Coal trains weighing 925. (910-3 tons), 
of which 600 ¢. (590 tons) useful weight, make in seven hours the 
run from Lens to Paris, vié@ Ormoy, 230 kiloms. (143 miles), with 
one engine, one crew, and one train staff. With the old eight- 
coupled wheels of 1-300 m. (4ft. 3,%,in.) diameter, the weight 
hauled was 675 ¢. (664 tons)—of which 400 ¢. (3934 tons) was useful 
weight—and the time was fourteen hours for the same distance. 
The saving in engines, drivers, firemen, conductors, brakemen, 
the increased tonnage, the better utilisation of wagons, are such 
that the common objections against the compound locomotives, 
such as complication of parts, increased risk of breakdown, 
increased expenses of keeping up, appear as of no value. However, 
owing to the greatly increased pressure of steam, special atten- 
tion must be paid to the boilers. Copper does not stand well the 
high temperatures resulting from increased pressures. With the 
use of manganese bronze the breaking of stays has completely 
ceased, but we have no satisfactory material for tube plates. 
We had no trouble with the flanges of the front plate of the outside 
fire-box as long as they were made of wrought iron ; but frequent 
inconveniences result from the use of mild steel. We return to 
the use of iron plates, at least for the present.” 

M. Baudry, locomotive superintendent of the P.L.M. system, 
made a communication to the Société des Ingénieurs Civils, on 
October 7th, 1898, of which the conclusion is as follows :*—‘‘ Some 
people may be of opinion that the importance of the coal saving 
due tocompound locomotives is small, and even vanishes when the 
prices of coalare very low. That is a mistake, as the saving of 
coal means really an increased power of the locomotive. In fact, 
there is no saving of coal for a certain work performed, but there 
is more work for the same coal consumption ; thence result other 
important savings ; less locomotives, less drivers, less firemen, less 
trains are necessary for a given traffic. Thes2 aggregate savings, 
which do not depend upon the price of coal, greatly exceed, in the 
majority of cases, the saving of coal proper. If the weight of 
trains is not increased, then an acceleration in speed is possible, 
and in that way the construction of more economical locomotives 
has resulted during the last few years in an increase of speed on 
all French lines.” 

M. Moffre, locomotive superintendent of the Southern Railway, 
declares that he considers compound locomotives as undoubtedly 
advantageous ; the results in service prove that, if expenses for 
repairs and for lubrication are a little larger with these engines 
than with single-expansion locomotives worked in comparison, 
they haul with a slightly less coal consumption much heavier trains 
by about 40 per cent. 

M. Salomon, locomotive superintendent of the Eastern Rail- 
way, writes that:—‘‘Compared to the ordinary locomotive, the 
compound locomotive has the important advantage of a coal 
economy which varies with the nature of the service, but which is, 
on an average, from 10 to 15 per cent. With the use of four 
cylinders the symmetry of the engine is preserved, inertia forces 
are in better equilibrium, the turning force is more uniform, the 
total work is divided between two axles, and stresses are more 
evenly distributed on the frame. 


cent. In my opinion, the use of these locomotives marks an 
important improvement, which has not been accompanied by any 
trouble in service ; the only objections which have been often 
made to the use of compound locomotives are want of elasticity in 
their power, and excessive compression of steam at high speed. 
As regurds the first objection, the use of independent gears for the 
high and for the low-pressure cylinders allows a satisfactory 
distribution of steam under very different rates of weight and 
speed, The second objection vanishes with large clearances and 
sufficient area of steam passages on the low-pressure cylinders. In 
this respect piston valves will be quite suitable if they remain 
ufficiently tight.” 

Conclusions.—Yrom prolonged experience with more than a 
thousand engines, and from the unanimity of opinion of all having 
experience of these engines, it may be taken for granted that the 


* Consulted by the author of the present paper, M. Baudry referred to 
hat communication as stil] expressing his actual opinion. 





As a consequence, the mileages | 
between two heavy repairs in the shops has been increased by 50 per | 





4-cylinder compound system possesses marked advantages, at 
least under the conditions of service prevailing on main French 
lines. Thanks to their use, French railways have been enabled to 
increase largely the weight and the speed of their trains, for goods 
as well as for passenger service, without any large increase of coal 
consumption per kilometre run. In fact, it is rather under- 
estimating the merits of the compounds to say that by their use the 
weight of trains is increased by one-third, with the same cost of 
fuel, over what it was with the best simple engines used before ; 
or, if not the weight, speed is increased, and in many cases both 
weight and speed. 

In other words, the compounds would take a traffic equal to four, 
against a traffic equal to three, the number of engines and the 
expenses for fuel and wages remaining the same. The initial cost 
of the compounds is higher, the expenses for repairs may be some- 
what greater, but the increase of traffic is such that the economy 
is obvious. As regards the cost of repairs there is still some doubt 
as to their exact amount, as a very large proportion of the com- 
pounds have been running for a few years only, but it must be 
remarked that the increase of expenses will very likely be due to 
the boilers working at a high pressure, and it seems that the same 
pressures would be necessary for simple engines if they were to 
compete with compounds. To this must be added, specially for 
passenger service, the advantages of greater speed, of more 
punctuality, and of dispensing in many cases with pilot engines or 
with supplementary trains. In a mere practical point of view the 
French administrations feel satisfied with the great extension they 
gave to the four-cylinder compound system, from which resulted 
economy as well as a large improvement in their services. 

A complete solution of the problem would require a proof that 
the same results might not be obtained in some other way. 
Available data are not sufficient to give such a proof in an incon- 
testable manner ; still, it seems difficult to build an ordinary loco- 
motive quite equal in every respect to the latest compounds, It 
is clear that simple two-cylinder engines might be made with the 
same large boiler and work with the same high pressure, but it is 
nearly as clear that with the ordinary valve gear of the locomotive 
steam at such a high pressure cannot be as well utilised as by 
compounding ; there is little doubt that the simple locomotive 
would require more steam for the same work or give less work for 
the same quantity of steam. In addition, there is a real difficulty 
in making all the parts of the simple engine strong enough to 
stand without undue wear the great stresses resulting from the 
increased pressure on large pistons, although this difficulty may be 
overcome. 

Another plan would be to improve the steam distribution of the 
simple engine by the use of systems such as Durant and 
Lencauchez’s or Bonnefond’s, which have been tried to some 
extent in France. In these systems separate valves are provided 
for admission and for exhaust on both sides of the cylinder. 
Although these systems have been used for several years on a*few 
locomotives, and seem to have produced a certain economy in fuel, 
they remain as yet exceptions, and cannot be considered as a 
practical solution of the locomotive problem. For locomotives, as 
for marine engines, it is difficult to find a substitute for the simple 
slide valve, flat or piston. 

According to some German engineers superheating steam would 
be equal to compounding. Theory proves that the effect of super- 
heating may be very good, and the results of experiments appear 
satisfactory. It is hardly necessary to recall here the very 
interesting trials of Mr. J. A. F. Aspinall in that direction. All 
locomotive engineers will watch with great interest the progress of 
that system, but as yet it may be considered as being in an 
experimental stage. It must be remarked that superheating does 
not seem to exclude compounding. 

Until the question is solved, practical men in France will 
probably stick to the system of four-cylinder compounds, whose 
merits are firmly established. This, of course, does not exclude 
experiments of other systems, and no one to-day can boast that he 
has made an engine which will long remain without a rival. 

Compound locomotives, as any other engines, must be used 
under proper conditions of service to be economical. Powerful 
locomotives must have sufficiently heavy weights to haul, or else 
they become wasteful. It would be a mistake to start them on 
branch lines with light trains. But in practice a railway 
company is never deficient of old locomotives which are quite 
fit for this restricted traffic. _An opinion which seems to 
prevail is that compound locomoftves may be economical during 
long runs, but that their advantage is lost when they stop 
and start frequently owing to the direct admission of steam 
to the low-pressure cylinders at starting. This opinion is 
rather too dogmatic, and the question requires some consideration. 
In many cases, with four-cylinder compounds the tractive power 
necessary for starting from rest is obtained without this direct 
admission, or steam is admitted in that way only for the very first 
revolution of wheels. The engine is then worked compound, but 
in full gear for all cylinders. Of course steam is not so well 
utilised as with a proper degree of expansion in each cylinder, but, 
even in that case, the compound compares favourably with a simple 
locomotive working in full gear. Let us suppose a compound with 
two cylinders of 340 mm. (13gin.) and two cylinders of 530 mm. 
(20iin. diameter), the stroke being 640 mm. (25iin.), and the 
effective pressure in the boiler 15 kilos, per cm.? (213 lb. per square 
inch), and a simple engine with cylinders of 480 (19in.) x 640 mm. 


| (254in.), working under an effective pressure of 12 kilos. per cm.” 


(170-6 lb. per square inch). This represents fairly what might be 
considered as equivalent in practice. The diameter of wheels is 
the same in both cases, With a full admission of steam 
rectangular diagrams, the work of steam on the pistons during a 
482 . 

a 0-64 12, 
1-273 
for the simple engine ; this reduced to 85 per cent., on account of 
drop of pressure and rounded corners of diagrams, would be 
44,500 kilogrammetres (321,868 foot-pounds), 

With the compound, working full gear, the effective pressure 
would be 5-5 kilos. per cm.? (78-2 1b. per square inch) in the 
receiver, and the work exerted on the pistons, during one revolu- 
tion, would be 

a ae ee , 58 
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and, after a reduction to 80 per cent.--the drop of pressure being 
somewhat larger in the compound, 42,000 kilogrammetres (303,786 
foot-pounds), or nearly the same value. The capacity of the high- 
pressure cylinder of the compound being one-half of the capacity of 
the cylinder of the simple engine—48? = 2 x 34%, the volume of 
steam consumed is one-half in the compound, but at a greater 
density. The weights are as 0-6 in the compound to 1 in the 
simple engine. This proportion is altered by the condensations in 


“bales 


revolution would be, in kilogrammetres, 4 


x 0-64 


Oro, 


| steam on the cylinder walls, but this would be rather in favour of 


the compound, This approximate calculation, not far from the 
conditions of practice, shows that without direct admission of 
steam to the low-pressure cylinders, the compound may be nearly 
equal to the simple locomotive as regards maximum tractive power, 
but with an important economy in steam when full gear working 
is considered. 





TRAIN SERVICE BETWEEN AMERICAN 
CITIES. 
A sTaTeMENT has recently been published by an American 
railway statistician showing the character of the train service 
between the larger cities of the United States. In some 
cases these cities are connected by one railway only, in others 
by two or more railways, but the total number of trains 1s 
taken, and the distances and speeds averaged. The state- 





ment includes only the fairly fast through trains, ang a 
not include the trains which make frequent stops. rg 
cases the two cities given are not on a main route 
hence the small number of trains : — 


I n some 
of travel, 


Average 
speed, 
Start to 
stop, 


No, of 
trains 
| taken. 


Distance. 
Miles. Station ty 


station, 


New York to Philadelphia. . | 
Philadelphia to Baltimure .. 95-76 | 
Philadelphia to Buffalo 
New York to Buffalo | 
New York to Boston .. .. 232- | 
Buffalo to St. Louis 
Baltimore to Buffalo 
Boston to Buffalo... .. 
Cleveland to St. Louis.. 
Buffalo to Cleveland .. .. 
Philadelphia to Pittsburg . 
Buffalo to Chicago ae 
Cincinnati to St. Louis 
Pittsburg to St. Louis.. 
Cleveland to Chicago .. 
Baltimore to Pittsburg 
Cincinnati to Chicago .. 
Cleveland to Cincinnati 
Pittsburg to Chicago .. 
Chicago to St. Louis 
Pittsburg to Cleveland 
Baltimore to Cincinnati 
Pittsburg to Cincinnati 
Buffalo to Pittsburg 
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Specially Important Trains. 


Average 
speed, 
Station 
to 
station, 


Distance. | No, of 
Miles. | stops. 


Atlantic City to Camden, P. and R. 
Railway 

Atlantic City to Camden, Penn. Rail- 
road 

Camden to Atlantic City, P. and R. 55-5 6-60 
Railway 

Camden to Atlantic City, Penn. Rail- 
road 

New York to Buffalo (Empire State 
Express), N.Y.C. Railway 

New York to Chicago (20th Century 
Limited), N.Y.C. Railway 

Chicago to San Francisco, A.T. and 256¥-0 3t 32-70 
S.F. Railway 

Chicago to San Francisco, C. and N.W. 2314-90 32-32 
Railway and Un. Pac. Railway 


67-05 
02 
66-60 


O4-44 5 Gedy 


439-5: 3 449 


M2 4 48-12 49.3] 
33-75 


33-58 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions «/ our 
correspondents.) 


QUICK-ACTING BRAKE TRIALS, 


Sir,—In your issue of the 11th instant, under the above heading, 
is a report on experiments carried out on the North-Eastern Rail- 
way between the two brakes in use on railways in this country, viz., 
the Westinghouse and the vacuum. The trials were held to demon- 
strate, evidently, the efficiency of the ‘‘ quick-acting ” and *‘ rapid- 
acting ” systems respectively, and are remarkable for their brevity 
and absence of detail, and suggesting at first sight results in favour 
of the Westinghouse. 

I have been at some trouble to gointo the figures closely and 
reduce the speeds to a common basis in order to arrive ut a reliable 
comparison, and I give below the results. I have taken the emergency 
stops only, the intention of the trials being to test the rapid-acting 
system, 

Number of 

yards 
in favour of. 

9 vacuum. 
ae — ee 10 Westinghouse, 
189 ree “on Oe ” 
ee. Oe ee | 
a... - J en & 
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Vacuum 
at 35 miles 
per hour. 


Westinghouse 
at 35 miles 
per hour. 
. 216 


Stop. 
Castle Howard 
Rillington 
Weaverthorpe 
Scarborough .. 
Knapton.. 
Strendall 


Now, if the weight of the trains be also taken into consideration, 
they being respectively 536 and 543 tons, there is little, if any, 
difference under the head of ‘‘ Actual Stops—Distance in Yards.” 

The percentage of brake power in the complete Westinghouse- 
fitted train was 64-61 on the outward journey, and reduced on the 
return journey to 54-92, but no reason is assigned for this. In 
both cases they are given as much below that in the vacuum train 
and seem therefore to indicate a mistake in working cut the 
percentages, 

In trials of this description the railway man is naturally led to 
inquire what effect the rapid stops had upon the drawgear, and, in 
the absence of any remarks, one infers that they were smooth and 
that no breakages occurred, 

It seems a pity in trials that are of such vast interest to railway 
men that they are not of a more official character. We should 
then, I think, get to the bottom of several matters which seem to 
want clearing up. RAILWAY ENGINEER. 

March 28th. 


THE TRIUMPH AND SWIFTSURE,. 


Sin,—I much regret the necessity of asking you to be good 
enough to allow me to correct a few of the figures given in my 
paper read at the Institution of Naval Architects on Wednesday 
last, on the battleships Triumph and Swiftsure, of which you 
publish such an ample summary in your issue of the 25th inst. 

The necessity for these corrections is due to an error on the part 
of one of my technical officers in compiling the first of the tables 
inserted in the paper, which error, unfortunately, was not dis- 
covered until after the paper had been read. : 

In the table above referred to, under the heading ‘‘ Guns,” and 
in the Triumph column the weight of charge for the 10in. and 
7-5in. guns should be 148 and 54-75, instead of 135-5 and 51 
respectively. The muzzle velocity should be 2722 and 2792 
respectively ; the muzzle energy should be 25,684 and 10,809 
respectively. The ‘muzzle energy of broadside” of the Triumph 
should be 127,032, which makes the Duncan’s, as compared with 
the Triumph’s, 82 per cent. instead of 75 per cent. 

Conseynent on these alterations in the figures of the table, some 
corrections become necessary in the text. In the upper part v! 
the third column of page 310 the total muzzle energy of the broad 
side of the Triumph and the Duncan's percentage require the 
same correction as has already been given for the table. * 

Finally, in the last paragraph of your summary, where the King 
Edward VII. class is referred to it should have leen said that thi- 
class might almost be included in the remark jus! previously made, 
as they are not very much above—instead of br low—the Triumph 
and Swiftsure in the muzzle energy of the aggr gate broadside. 

E. J. REED, 

Broadway Chambers, 

Westminster, London, 8.W., 
March 28th, 
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TH. IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE Easter holidays will not, it is expected, be curtailed more 
than usual, for there is no great pressure of work; but, at the 
came time, the position 1s decidedly better than a few weeks ago, 
and in some departments the orders recently booked are sufficient 
to keep works well occupied for some time ahead. In the pig iron 
trade Northamptons are quoted 44s. to 45s., and Derbyshires 45s, 
to 46s. Lincolos are showing more movement, and the current 
quotation of 49s. | is subjected to less concessions than lately. 
inquiries for supplies over next quarter are satisfactory. Medium 
staffordshire descriptions at 46s, to 47s. are needed freely, and 
the same may be said of cinder sorts at 46s, Good grades, such as 
superior all-mines and cold-blasts, are in moderate output. Stocks 
everywhere are low, and this helps the market. mee 

In the manufactured iron trade the Unmarked Bar Association 
stil] quote £6 to £6 5s., and members report a better condition of 
trade, so that underselling is not so frequent as it was, Good 
fbrous iron for smiths’ use is in a healthy state as regards demand, 





and makers still quote £8, with 12s, 6d. extra for Earl Dudley's 
brand. Nail, rod, and rivet iron is able to give a better account of | 
itself at £6 12s. 6d. to £6 15s. The foreign and colonial trade in 
galvanised corrugated sheets continues large. 

Steel is satisfactory, more particularly for engineering sections, 
there being many undertakings on foot in various parts of the 
country Which are requiring considerable quantities of material 
from the various Midland steel works, and girders are therefore 
well maintained at £5 15s. to £6 5s., with angles at £5 5s. to 
£5 12s. 6d.; whilst a fillip has lately been communicated to the 
demand for a serviceable grade of boiler plates at about £6 15s. to 
753, Knglish makers of billets have less difficulty in getting | 
. to £4 7s. 6d, now that German and American competition in 
this line has become less pronounced ; and some of the continental 
agents are asking as much as £4 10s. for new business, which quite | 
puts them out of the market. The American houses are also 
quoting more than a month ago. 

Activity is the order of the day in the engineering trades, or, 






rather, has been up to the holidays, and seems likely to be once | 
wore directly work is resumed, for a considerable quantity of 
work is in Land in this district, on account of various contracts for 


railway and tramway material and for public works requirements, 
ially for electric generating plant and for gas and steam 
engine: for driving it. Admiralty orders have been given out for | 
engines for doskyard use. The spring and axle makers are well 
occupied in orders for London and the North of England. The 
demand from South America, India, and Australia for plantation 
and mining tools is improving. 

Brass and copper rollers and tube drawers are finding trade 
better than recently, and are glad to see that ths bedstead dis- 
pute, referred to last week, is likely to pass without causing, as 
was feared, considerable disturbance in the demand for brass and | 
copper tubes. 

The Electric Supply Committee are meeting this week to con- | 
sider their report to the Birmingham City Council. It is stated 
that in all probability the report will recommend that the Com- | 
mittee be authorised to proceed with the erection and equipment 
of a generating station on the site of the old General Hospital. | 

Excellent progress is being made by the Birmingham Chamber of 
Commerce, the membership having risen largely of late; in fact, | 
from 264 at the beginning of 1903 to about 400 at the present 
time. At the recent annual meeting the Right Hon. Jesse | 
Collings, who is the Chamber's president, occupied the chair, | 
and pressed for the appointment of a Minister of Commerce in the | 
interests of the general trade of the country. 

New electricity works have been opened at Malvern at a cost of 
£17,000, and about fifteen miles of cables have been laid. 

The tube-making trade in all departments is improving. Tram- | 
way engineering is still occasioning a considerable amount of | 
work to district manufacturers, and a movement is now on 
foot in favour of a service from the centre of Birmingham to | 
Harborne. 














| 
NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchestev.—Both the engineering and iron trade positions | 
remains much the same as reported last week. It is still exceptional | 
where engineers are getting any better off for work, and in most | 
cases they are short of orders. On the iron market the strong tone | 
referred to in my previous notes continues. The recent advance 
in pig iron would, however, seem to have checked further buying 
in some brands, and although merchants here and there have been | 
covering the upward move has not been followed to any very 
material extent by consumers. Certainly they have not been | 
induced to purchase in appreciably larger quantity by the prospect 
of higher prices, The unsatisfactory condition of the principal 
iron-using industries throughout Lancashire is no doubt in 
itself sufficient to account for the evident indifference on the 
part of consumers about buying beyond their present com- 
paratively small wants. As pointed out in previous notes, the 
rise in prices has not been warranted by increased consumption 
of iron here, nor are there any present indications of reviving 
activity to encourage larger buying in anticipation of probably 
larger requirements. Until there is some more hopeful industrial 
outlook in this district higher prices are not likely to be backed up 
by any strength in the market here, although they may possibly 
be maintained by the more active conditions prevailing in other 
important industrial centres. 

Only a moderate business was being put through on the iron 
market at Manchester on Tuesday, which was practically the only 
Change meeting being held this week. In view of the stoppages of 
works for the Easter holidays, consumers in many cases were 
suspending further deliveries of iron for the present, and generally 
there was a disposition to hold in abeyance transactions of any 
moment until after the holidays. At their meeting on the 
previous Friday Lincolnshire makers had officially confirmed 
the advance of Is. per ton on No, 3 foundry, which was being 
informally quoted last week, thus fixing the minimum basis for 
delivery Manchester at 48s, 6d. net. In some quarters it had been 
thought the official advance, following the strong hardening in 
Middlesbrough, might have been made Is. 6d. per ton, thus bring- 
ing the minimum at Manchester to 49s., and this figure was really 
being quoted in one or two cases, Representatives of makers state, 
however, that the advance of 1s. per ton has checked further 
buying, and that where new business has been quoted for on this 
basis it has not been put through. Other local and district brands 
have stiffened to about the same extent. Lancashire makers are 
how quoting about 51s. 6d. to 52s., with Derbyshire brands rang- 
ing from 51s, 6d. to 52s, 6d. net Manchester. The Lincolnshire 
makers, at their meeting on Friday, also advanced forge qualities 
ls. per ton, which, in view of the depressed condition of the finished 
iron trade, was scarcely anticipated. Users are in no position 
to follow this advance, and where they have iron bought they 
are more than likely to go on with this as long as possible 
before buying further, or to look out for cheaper supplies in 
other districts, special parcels of Derbyshire forge iron having 
recently been offered here at very low figures. The minimum 
rags basis for both Lancashire and Lincolnshire forge iron is now 
wr. 2d. net, with Derbyshire quoted about 47s. 6d, net, delivered 

arrington, Middlesbrough iron is without further quotable 
change from last week, but firm at the advanced rates, 52s. 4d. 
net being about an average figure for No. 3 foundry delivered by 
rail Manchester, Scotch iron continues to harden, quotations for 





some brands, being quite 1s, above those that only recently were 





being very freely quoted in the open market. Delivered Man- 
chester docks, Eglinton now averages about 53s, 6d. to 53s. 9d.; 
Glengarnock, 54s, to 54s, 6d., with makers quoting nominally 55s. ; 
and Gartsherrie, 56s. 6d: to 56s. 9d. Of American and Canadian 
iron there have been no further arrivals, nor does there seem to be 
any anticipated for the present. As a result both these brands are 
now practically off the market. 

Some of the hematite makers report that they are fairly well 
sold, but generally there seems to be only a limited business offer- 
ing, and prices are not in all cases quite firm at the recent advance. 
Quotations, however, do not average under 61s, 6d. to 62s. 6d. net 
for No, 3 foundry delivered Manchester. 

In the manufactured iron trade there is still no material change 
to report. Home business remains generally quiet, but one or two 
of the large forges have recently booked moderate shipping orders, 
which it is stated are for the time being keeping their mills about 
fully going. Prices remain without quotable alteration but steady 
at late rates, the hardening in raw material placing, of course, a 
check upon any downward move in finished iron. Lancashire bars 
are firm at £6 5s. stations and £6 6s, 3d. delivered into warehouse, 
Yorkshire bars £6 5s., and Nerth Staffordshire bars £6 5s. to 
£6 7s. 6d. per ton. Hoops remain without quotable change, but 
searcely very strong at the full list rates of £7 2s. 6d. random to 
£7 7s. 6d. special cut lengths delivered Manchester, and 2s. 6d. 
less for shipment. 

In the steel trade a very fair weight of business is passing 
through, and although prices below the current rates have not 
unfrequently to be quoted to secure orders, generally the tendency 
is towards increasing firmness and a stiffening upon recent low 
quotations, 

For local made billets rather low quotations are mentioned, 
£4 &s. 9d. having recently been taken, but generally English prices 
are firm at £4 10s. to £4 12s. 6d., with some special qualities quoted 
£4 15s. to £4 17s. 6d. German billets are about maintaining the 
stronger tone recently reported, din. and upwards being quoted 
£4 5s., and 2in. upwards £4 6s. to £4 6s. 6d., with American billets 
scarcely to be bought under about £4 2s. to £4 5s. delivered here. 
Some sections of bars could still be bought at abont £6 2s. 6d., but 
the general quotations are £6 5s, to £6 7s. 6d. ; ordinary sections of 
angles remain about £5 10s. to £5 12s. 6d., with common plates 





| firm at £6 5s. to £6 7s, 6d., and boiler plates £6 17s. 6d. delivered 


in this district. 

Brass and copper tubes have been advanced jd. per lb., but there 
is only a hand-to-mouth business doing. 

I have had submitted to me by a Manchester inventor, Mr. 
James Howarth, a proposal for utilising the tide, or inland water- 
falls, in compressing air for power purposes. This, I need 
scarcely say, is not by any means a new idea, but the method by 
which Mr. Howarth claims to have solved the problem possesses 
features of novelty, and may best be described in his own words. 
The essential feature of his scheme is the construction of a number 


| of tidal air and water chambers, in suitable positions, to which the 


tide has access, and, entering the bottom of these chambers, the 
air is compressed as the water rises. The compressed air is to be 
transferred into receivers situated on shore, through pipes. 
Pressure impressed water is used as an intensifying medium, the 
pressure being impressed by the tidal rise, and air and water 
are pressure impressed alternately as the process proceeds. The 
chambers are to be in series, the first receiving chamber storing 
100 horse-power per head surface feet deep, and, being 
100ft. deep, it contains 10,000 horse-power ; the next chamber 
is to store 100,000 horse-power, and the third 1,000,000 
horse-power. The storage chambers are all to be of equal 
size, but all of different strengths, the pressures of these 
being respectively 10lb., 1001b., and 10001b. per square inch. 
The head plate surface of each is to be about 2300 square feet, so 
that a third chamber of ten times larger size would store 10,000,000 


| horse-power with a pressure of 1000]b. per square inch, although 
| starting with only 10 1b. of tidal pressure per square inch. In this 
| arrangement it is claimed that the only mechanical pewer lost is 


that caused by friction, which is comparatively a mere fraction to 
the general loss in steam-using machinery. 

With the pits generally throughout Lancashire ceasing opera- 
tions on Thursday evening until Wednesday in next week for the 
Easter holidays, there has been some little extra buying going on 
here and there to get in supplies sufficient to carry merchants and 


| consumers over the pit stoppages, and this has given an appear- 


ance of more briskness to business. The actual position, however, 
remains without any improvement, and the outlook continues any- 
thing but hopeful. For the time being collieries have not much 
difficulty in moving away what they are raising, 2nd for the pre- 
sent there is no talk of any actually quoted giving way in prices, 
which in some quarters has been looked for as possible with the 


| close of the month. House-fire qualities are just in moderate 
| request, and fairly steady at something like quoted rates, averaging 


3s. and 13s. 6d. up to 14s. 6d. for the best Wigan Arley coals, 
lls. and 11s. 6d. to 12s, 6d. for seconds Arley and Pemberton 4ft., 
and from 9s. 6d. and 10s. to 10s. 6d. for common house-fire coals. 

Steam and forge coals used for ironmaking, steam, and general 


| manufacturing purposes remain in much the same unsatisfactory 


position that I have had to report for some time past. Where 
collieries raise any quantity of this class of fuel the output is diffi- 
cult to move, and there is a good deal of cutting in prices owing to 
competition from outside districts, with the result that list rates, 
although nominally without actually quoted alteration, are to a 
large extent not at all closely adhered to, and there are anticipa- 
tions that when the important contracts for locomotive fuel and gas 
making coals have to be settled further concessions of price upon 
even the low figures of last year will be necessary. At the pit 
mouth the common sorts of steam and forge coal areto be bought at 
about 7s. 9d. to 8s., with good ordinary qualities only in exceptional 
cases fetching more than about 8s, 3d. to 8s. 6d. 

Engine classes of fuel continue in a somewhat irregular position, 
collieries here and there getting rid of all they are raising, whilst 
at others the output is accumulating. The prospects of a further 
indefinite continuance of short time in the Lancashire cotton trade 
affords a very unsatisfactory outlook for this class of fuel, and 
although the lessened production during the summer may help to 
steady the market, there would seem to be every probability of 
low prices ruling. Best Lancashire slacks are just about maintain- 
ing late rates, averaging 6s, to 6s. 6d., with medium sorts 5s. to 
5s. 6d.; but common sorts, owing to competition from other 
districts, are cut very low, and range from 3s, 9d. and 4s. per ton 
upwards. 

Shipping is just about moderate, with prices remaining much as 
last quoted, common steam coals being obtainable at 9s. to 9s. 3d., 
with better qualities fetching about 9s, 6d. delivered Mersey ports. 

Burrow.—The hematite pig iron trade is very depressed. The 
improvement which was expected has not been realised, although 
there are hopes that the opening months of spring will bring orders 
from steel makers in various parts of the country who usually draw 
their supplies of hematite pig iron from this district, but whose 
requirements for some time past have been very small. On local 
steel makers’ account the demand for iron is fairly well maintained, 
but the consumption is not up to the standard of ordinary periods 
of activity. There are still only 22 furnaces in blast, compared 
with 34 in the corresponding week of last year. Prices show no 
change. Mixed Bessemer numbers are at 54s. per ton net f.o.b., 
and warrant iron is at 54s. net cash sellers, buyers 3d. less. Stocks 
are low both in warrant stores and makers’ yards, and are likely to 
decrease still further. 

Iron ore is quiet at 9s. per ton for good ordinary sorts net at 
mines. Best ores are at 15s. per ton. Spanish ores are not being 
largely dealt in. 

The steel trade is busy in about five departments only, those of 
heavy rails, hoops, billets, heavy steel castings and chilled steel 
castings, nd there are prospects of a good steady run of trade in 
these branches, although prices remain low, and leave but a small 
marvin of profit, Heavy rails are at £5 per ton, and ship plates, 








or which there is a better inquiry, and new orders for which have 
recently been booked, are at £5 12s. 6d. per ton. 

The order for the replacing of the training ship Exmouth in the 
Thames is confirmed. Messrs. Vickers, Sons and Maxim, who are 
to build this vessel, are already very well off for orders. The 
launch of the Sentinel, the first of the two scouts building at 
Barrow for the Admiralty, is fixed for April 17th. 

Coal and coke very quiet. Prices are low and competition for 
business is keen. 

The exports from West Coast ports are still low, Last week 
7073 tons of pig iron and 6339 tons of steel were exported, making 
a total of 13,412 tons, in contrast with 18,083 tons in the corre- 
sponding week of last year, a decrease of 4671 tons. The total 
shipments this year have reached 154,619 tons, compared with 
208,307 tons in the corresponding period of last year, a decrease of 
53,688 tons, 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

IN the South Yorkshire coalfield preparation has had to be made 
this week for the Easter holidays. Deliveries Lave therefore 
been rather larger for London, the Eastern Counties, and on local 
account. Quotations are maintained at the previous figures, best 
hand-picked Silkstone coal fetching 13s. to 13s. 6d.; secondary 
sorts, 12s. to 12s, 3d. per ton. Barnsley house, for which there is 
still the greatest demand, is about 12s. per ton, secondary grades 
making ls. to 6d. less, in owners’ wagons at the pits. A very quiet 
business is doing ia steam coal, shipping contracts being still 
deferred, while prices are no firmer. Values are stiffer in the 
North of England. The effect, if continued, is certain to be soon 
felt in this district. Steam coal for locomotive purposes is in 
better request at 8s. 6d. to 8s. 9d. per ton ; gas coal, as is usual at 
this time of the year, is in lighter demand, although the various 
gas companies and Corporation gas departments are receiving fair 
deliveries. In small coal there is an average trade doing, very 
little, however, going for coke-making purposes; the coke trade, 
indeed, is in a very depressed state, and many ovens are now idle. 
In one district alone seventy coke ovens have been sold by auction, 
and are now being dismantled. A moderate tonnage of coke is 
being sent to North Lincolnshire and Derbyshire. 

In the heavy trades, although new work is coming but slowly to 
hand, confidence is expressed in better trade after Easter. The 
iron and steel industries are pretty much as previously reported. 
In the iron market quotations now rule as follows :—West Coast 
hematites, 64s.; East Coast hematites, 59s.; Lincolnshire forge, 
44s. 6d.; Lincolnshire foundry, 46s.; bar iron, £6 5s.; iron hoops, 
£7 ; Bessemer billets, £6 5s. to £6 10s.; Siemens billets, £7 to 
£7 10s. Both the bar iron and hoop trades show considerable 
shrinkage. Some improvement, however, is reported in the better 
classes of steel. In the lighter industries complaint is still freely 
heard, the general impression being that the distress caused 
through inadequate employment is more severe amongst cutlers, 
silversmiths, and white metal workers, than even in those engaged 
in the heavy industries at the East End. In the steel trade several 
manufacturers are fairly well off, but a great deal more work could 
be comfortably done. Sevecal of the large houses, in order to keep 
their hands together, have kept their men employed of late in 
making for stock. This is a condition of affairs which, of course, 
cannot be indefinitely continued. Attention is now being generally 
turned to the Transvaal, in the hope that an adequate supply of 
labour will soon bring about that revival in business for which 
Sheffield firms all round have been making extensive prepara- 
tions. 

The Lord Mayor of Sheftield’s fund for the relief of distress 
amongst the unemployed of the East-end is to be closed in about 
ten days. At a meeting held on the 28th inst. it was reported 
that the second appeal had met with but a poor response, and 
that a fortnight from that date would exhaust the balance at the 
disposal of the Lord Mayor’s committee. A sum of £12,000 has 
been distributed, the outlay being at the rate of about £600 per 
week. There remains available £850, which, at a reduced 
amount to recipients, will carry on the relief operations until 
about April 11th. 

Mr. S. H. Ward, of Sheffield, presiding at the fourteenth half- 
yearly general meeting of the proprietors of the Sheffield District 
Railway, stated that the period covered by the report had not 
been a good one for railway companies, and as the industries with 
which they were specially concerned, the coal and iron trades, had 
both suffered from extreme depression, it was not surprising that 
the revenue figures failed to show greater expansion. Under 
these conditions he thought it a matter for congratulation that the 
figures of traffic receipts, per the working company, were practi- 
cally the same as in the corresponding period of last year. In 
reply to a question, the chairman stated that the reported proposal 
of the Great Northern Company to come to Sheffield depended in 
the first place upon arrangements with the Lancashire and Derby- 
shire Company, which has running powers over the Sheffield 
district line. The proposal had not yet reached the Sheffield 
District Company. 

At an extraordinary meeting of the shareholders of Hadfield’s 
Steel Foundry Company, Limited, held at Sheffield on the 29th 
inst., the resolutions passed on the 14th inst. were confirmed. By 
these the capital of the company was increased to £500,000, by the 
creation of 50,000 new ordinary shares of £1 each, to be issued 
to shareholders at a premium of 30s. 

The works in Sheffield will be generally shut down for the whole 
of Easter week. A few departments engaged in specialities may 
start on Thursday or Friday, the 7th and 8th, but these cases will 
be very few, if at all. 





NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE condition of the pig iron trade of this district steadily 
improves, and buyers, seeing there will be no chance of purchasing 
to better advantage during, at any rate, the next three months, 
are very keen, but they do not find the makers as ready to do 
business. The latter are well supplied with orders, and believe 
they will be the gainers if they hold off from committing them- 
selves to forward contracts, for all the chances are in favour of 
prices continuing to improve, and that will only be repeating the 
experience of previous years, They have raised all pig iron rates 
this week, and Cleveland warrants have touched a higher figure 
than has been known since the latter part of last September, 44s. 
cash having been realised. That has been the figure quoted by 
makers and merchants for No. 3 Cleveland G.M.B. pig iron, and 
a very fair amount of business has been done at it. No. 1 has 
advanced to 45s, 3d., No. 4 foundry to 43s, 9d., No. 4 forge to 
43s. 43d., mottled to 43s., and white to 42s. 9d.; but it is to be 
taken into account that these rates will be taken for early f.o.b. 
delivery only, and where a consumer wants to buy for forward 
delivery he is required to give more ; indeed, makers are not very 
ready to quote at all for forward deliveries. 

The East Coast hematite iron trade is profiting a good deal by 
the improvement in the plate and angle industries, demand is quite 
up to the supply, and there are no stocks upon which to fall back. 
The price of mixed numbers has been raised to 52s, 6d. per ton, 
and there are some producers who ask 53s., and are not prepared 
to take less, They have apparently a chance of making up for the 
bad times through which they have lately been passing. Merchants 
have put up the price of Rubio ore, and the lowest this week has 
been 15s. 44d. per ton c.i.f. Tees, while 15s. 6d. has not only been 
asked but paid. 

The statistics collected on behalf of the Board of Conciliation 
and Arbitration for the Manufactured Iron Trade of the North of 
England and showing the extent of the deliveries as well as the 
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realised prices of finished iron in the district were issued on Satur- 
day for January-February, and are more than usually interesting, 
as upon them a reduction of wages at the manufactured ironworks 
in the district. is based, the first change there has been since 
March, 1902. Between that date and the end of last year the 
average realised prices changed very little; indeed, the highest 
figure reported was not more than 2s. 10d. per ton above the lowest, 
but in the first two months of this year the change was more than 
it bad been in the previous twenty months—prices fell 3s. 4-58d. 
per ton, which was somewhat unexpected, for quoted prices moved 
the other way. It is difficult to account for the decline, which has 
brought the average to a lower rate than has been known since 
June, 1899, when prices were moving upwards. They continued 
to do so until October, 1900, when £8 5s. 11d. was reached, and 
as the tigure for the first two months of this year was £6 0s. 6-17d. 
there has been a fall from the best of £2 5s. 5d. per ton; but as 
compared with a year ago the fall is only 3s. 9d. per ton. Some- 
thing better may be looked for in the next two months, as the value 
of finished iron has risen, and that cannot but show itself in the 
manufacturers’ books. The average price is stilla good deal above 
the lowest ever reportéd—that of June, 1895—when £4 14s, 1d. 
was reported, or £1 5s. 6d. less than was shown for January- 
February. As compared with the previous two months, iron rails 
fell Is. 4d. per ton ; plates, 2s. 10d.; bars, 3s, 9d., and angles 1s. 
per ton. The following is the summary of the official return of 
deliveries and realised :— 

Average net 
selling price 
per ton. 
és @, 
1-ll . 511 8-13 
20-30 .. .. 6 1 2-41 
66-55 6... 519 6-45 


12-04 


Percentage 

Description. Weight invoiced. of 

total. 
Tons. ewt. qr. Ib. 
are 49 5 0 6 
Plates - 5 : 
Bars $a, me 
eee 6 ‘ 18 
13.379 16 1 24 100-00 6 0 6-17 

But though prices have fallen there has been some increase in 
business, for the deliveries, though the short month of February 
was included, exceeded those of the previous two months by 23 per 
cent., and they were likewise 20 per cent. greater than those of the 
corresponding period last year. The improvement was in bars, 
the deliveries of which were 50 per cent. more than in November- 
December, 1903, and while they formed 53 per cent. of the 
deliveries in the latter period they were 665 per cent. in the two 
months under notice, whereas the production of iron plates fell 
from 284 to 20 per cent., and that of angles from 16 to 12 per 
cent. The output of iron plates, which at one time in this district 
reached nearly half a million tons per annum, now does not exceed 
13,000 tons, 

The wages at the finished ironworks of the North of England 
are regulated by the realised price, and on March 28th the rate 
for puddling was reduced 3d. per ton, bringing it down to &s., 
while other wages were reduced 25 per cent.—the first altera- 
tion that has been made for two years. The wages of steel 
millmen at Consett and Jarrow will remain the same for April, 
May, and June as they were in the first quarter of the year, as the 
realised price of steel plates at Consett during the quarter ending 
February 29th did not change enough to call for any alteration. 

It is satisfactory to note the continued improvement in the steel 
plate and angle trades, which is likely to be maintained, as the 
outlook for shipbuilders is encouraging, and they are better off 
than they have been for atleast two years past ; in fact, a number 
of them have contracts which will keep their yards fully employed 
for the remainder of the year, and other orders are being secured. 
The fact that the ranks of ‘‘laid-up” steamers are being steadily 
depleted indicates that the situation improves for shipowners, 
apart from the increase in orders for new vessels. One firm— 
Messrs. J. and C, Harrison and Co., of London—have ordered 
three large steamers from Messrs. Furness, Withy and Co., of 
West Hartlepool, within the last few days, and they will be 
engined by Messrs. Richardsons, Westgarth and Co., Hartlepool. 
The price of steel ship plates is firm at £5 12s. 6d.; of steel boiler 
plates, £6 17s. 6d.; of iron ship plates, £6 7s. 6d.; of steel ship 
angles, £5 5s.; and of iron ship angles, £6 2s. 6d. per ton, all less 
24 per cent. A substantial increase in the demand for boiler 
plates is reported, as the marine engineering trade has improved 
with the revival of shipbuilding. 

Common iron bars are at £6 2s. 6d., less 24 per cent., and steel 
joists at £5 5s., less 24 per cent. For tramway rails the demand 
is fair, but such is not the case with respect to railway rails, and 
on that account Messrs. Bolckow, Vaughan and Co. have for the 
last month been running their rail mills at Eston only four days 
per week, The quotation for heavy steel rails is about £4 10s. net 
at works, 

On Tuesday this week the North-Eastern Railway Company 
started its first service of electrically-propelled trains, these 
running from New Bridge-street; Newcastle, to Benton every 
‘juarter of an hour on week days, and each half-hour—with certain 
hours omitted—on Sundays. The distance will be covered in 
eleven minutes down and twelve up. 

The steam coal trade in this district has shown a distinct revival 
during the last three weeks, and consumers and shippers are now 
keen to buy, as they have to make up for lost time. Business 
generally revives in March, but the improvement has been kept 
back this year because of the uncertainty regarding the export 
duty. The price of best steam coal has been raised to 10s. per 
ton f.o.b, in April, and 10s, 3d. over the season, while seconds are 
at 8s, 6d, this month and 8s, 9d. over season. Smalls have gone 
up to 4s, prompt, and 6d. more over the season. (as coals are in 
fair request, but on account of the large number of contracts 
hooked the coalowners have not much to sell. Foundry coke is 
at 15s, 6d. per ton f.o.b., and blast-furnace coke at 14s, 3d. per 
ton delivered on Teesside. On Monday there was a conference 
of Durham coke manufacturers at Darlington with a view of dis- 
cussing the situation, and endeavouring to inaugurate united 
action in the determination of prices. As one of the largest 
firms of coke manufacturers was not represented, united action as 
to prices was not arranged, but all firms asked higher prices on 
‘Change at Middlesbrough on Tuesday—at least 6d. more than a 
fortnight ago. The death took place last week of Mr. W. 
Waistell Hird, who for the last thirty years has carried on an 
extensive business at Middlesbrough, and lately at West Hartle- 
pool also, as a coal merchant. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tue Glasgow pig iron market has been remarkably strong in 
the course of the past week, with a decided upward movement in 
prices. The strength of the position is due alike to better reports 
from abroad, and a more active inquiry on the part of home con- 
sumers, The upward movement in warrants brought out a large 
amount of buying on the part of those who considered it necessary 
tu cover their requirements and commitments. 

Business has Shen done in Cleveland irun from 43s. 6d. up to 
44s. cash. Both Scotch and Cumberland warrants are quoted 
higher, with comparatively little business doing. 

Since last report about 500 tons of pig iron have been added to 
the stock in Connal and Company’s Glasgow stores, which now 
contains a total of rather over 9000 tons. 

The output of Scotck pig iron is well maintained, there being 
85 furnaces in blast in Scotland, compared with the same number 
last week, and 87 at this time last year. 

There is a moderate demand for hematite pig iron for consump- 
tion in the steel works. Merchants are quoting 56s. 9d. to 57s. per 
ton for Scotch hematite delivered to the consumers. 

There is a firmer tendency in the prices of Scotch makers’ iron. 
Monkland, No. 1, is quoted at Glasgow 51s. 6d.; No. 3, 49s. 6d.; 
Carnbroe, No, 1, 52s, 6d.; No, 3, 50s.; Clyde, No. 1, 58s.; No. 3, 








51s. 6d.; Gartsherrie, No. 1, 58s, 6d.; No. 3, 52s.; Summerlee, 
No. 1, 58s. 6d.; No. 8, 52s. 6d.; Langloan, No. 1, 69s.; No. 3, 
55s.; Coltness, No. 1, 70s. 6d.; No. 3, 56s.; Glengarnock, at 
Ardrossan, No. 1, 58s. 6d.; No. 3, 52s.; Eglinton, at Ardrossan 
or Troon, No. 1, 52s.; No. 3, 49s. 6d.; Dalmellington, at Ayr, No. 1, 
5ls. 6d.; No. 3, 48s. 6a.; Shotts, at Leith, No. 1, 60s.; No. 3, 
54s. 6d.; Carron, at Grangemouth, No. 1, 60s. 6d.; No. 3, 53s. 6d. 
per ton, 

The shipments of pig iron from Scottish ports in the past week 
amounted to 6994 tons, being 1844 more than in the same week of 
1903. The total shipments since the beginning of the year are 
now 71,267 tons, against 87,820 in the corresponding period of last 
year, showing a decrease of 16,553 tons. 

The arrivals of Middlesbrough pigs at Grangemouth in the past 
week amounted to 13,428 tons, showing an increase over the corre- 
sponding week of 5497 tons, and reducing the total decrease in 
these imports since the beginning of the year to 9033 tons. 

The finished iron and steel trades do not this week show much 
of fresh interest. The makers of finished iron still complain of the 
want of fresh orders, while they are enabled in the meantime 
to keep their works going in a fairly satisfactory way. The steel- 
makers are in some cases feeling the want of specifications, but the 
prospect in their case is somewhat more encouraging. Their main- 
stay for the future, as far as can be seen, will be the material 
required for shipbuilding purposes. Fortunately, a good amount 
of this will be wanted by-and-bye, because shipowners continue to 
place orders with the shipbuilders. Quite a considerable amount 
of steam tonnage has again been reported as fixed in the course of 
the last week or ten days, 

The coal trade has not been quite so active in some depart- 
ments, but there is still a large volume of business being done. 
The shipments from Scottish ports in the past week amounted to 
217,592 tons, compared with 223,016 in the preceding week, and 
192,721 in the corresponding week of last year, It will thus be 
seen that while there is a decrease on the previous week of 5424 
tons, the total shipments show an increase compared with the 
corresponding week of last year of 24,871 tons, Steam coal is 
quoted f.o.b, at Glasgow, 8s. 9d.; ell, 8s. 9d. to 9s, 3d.; and splint, 
Ys, per ton. House coal continues in fair request, and sells at 
steady prices. The demand for ell coal for export is good. The 
inquiry for all kinds of small coal for manufacturing purposes is 
well maintained, and prices are steady. Supplies of splint coal are 
heavier than what is required for immediate use. In some districts 
the miners are unable to obtain full work at the collieries, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

SATISFACTION has been expressed in the coal districts that the 
coal tax is not to be increased, as reported. The coal trade con- 
tinues very animated, and prospects ahead very promising. A 
sidelight on present activity 1s being shown by the fact that orders 
for over twenty large steamers have been placed lately in the North 
by Cardiff firms. The well-sustained demand for Welsh steam coal 
is one reason for this animation, and the low price of steel another. 
Many of the steamers, from their large size, show conclusively 
that the era of bigger steamers, bigger coal trucks, and increased 
coal output is assured for Wales. 

Last week Russian merchants chartered two steamers, 3000 tons 
each, to Kio Chau, at a freight from Cardiff of 30s. per ton, 
masters to make every effort to run blockade at Port Arthur or 
Vladivostock at an increased freight of 47s, So states an authority 
on Change. The same buyers are also in treaty for others, and 
between 50,000 and 60,000 tons are in the market, as it is 
expected that Russia will accumulate naval stores at Baltic ports. 

Good news has just been received at Port Talbot to the effect 
that Bordes and Son, the owners of a iarge fleet of French vessels 
at Dunkerque, have decided to send tke'r entire fleet to Port 
Talbot to load for the West Coast of South America. This will be 
a diversion from the Tyne. Five are expected in daily to load for 
Chili. 

As might be expected, especially at Cardiff, there is a strong 
run on best steam coals, and the output has been so well secured 
by prominent men at the docks that little can be obtained except 
at increased prices. The run has been great on best, seconds, 
drys, Monmouthshire best ; and No. 3 Rhondda, as well as No. 2, 
continue in good demand. Best smalls steady ; house coal sales 
have increased on account of late cold weather, and coalowners say 
that the usual decline is still a little way off. Patent fuel has 
—< 9d.; pitwood is the only declining item on the market. 

he closing prices this week at Cardiff up to despatch were as 
follows :—Best large steam, 16s. 3d. to 16s. 6d., with every indica- 
tion of improvement, demand being so great that a number of 
buyers have gone North, Scotland, and other quarters; best 
seconds, 15s. to 15s. 6d.; ordinary seconds, 14s. to 14s, 6d.; drys, 
14s. to 14s. 3d.; best smalls, 7s. to 7s. 3d.; best ordinaries, 6s. to 
6s, 3d.; seconds, 5s. 6d. to Ss, 9d.; inferior, including drys, from 
5s. Best Monmouthshire, 13s. 3d. to 13s. 6d.; best ordinaries, 
12s. 9d. to 13s.; seconds, lls. 3d. to lls. 6d. House coal, best, 
16s. 6d. to 17s.; best ordinaries, 14s, to 15s., seconds and inferior, 
from 10s, 6d.; No. 3 Rhondda, 14s. 6d. to 14s, 9d.; brush, 12s. to 
12s, 3d.; small, 9s. 6d. to 9s. 9d.; No. 2 Rhondda, 11s, 3d.; through, 
8s, 6d. to 9s.; small, 6s. to 6s. 6d. Patent fuel 14s. 6d. to 15s. 6d. 
Coke, 16s. to 22s., according to brand. Pitwood, 15s. 9d. to 16s. 

While Newport maintains its usual strong position on the market 
and keeps up its exports well, Swansea is beginning to take a firmer 
footing in house and steam ; anthracite, too, is firmer. Best steam 
touched 16s, this week --quotations 15s, to 16s. ; seconds, 12s, 6d.; 
bunkers, from 9s. 3d.; No. 3 Rhondda, 15s. 6d.; No. 2, from 
lls. 3d. Anthracite remains —best, from 20s, 6d.; big vein, from 
lls.; red, from 18s.; cobbles, from 18s. 6d.; nuts, from 16s, 6d.; 
peas, from 10s.; culm, 6s.; duff, 3s. 6d; patent fuel, from 13s. 
Last week Swansea exported 57,000 tons coal and over 15,000 tons 
patent fuel. Aftera long period of poor trade this industry is 
Improving. Better reports are coming in from the collieries, and 
future outlook is brighter. Birchgrove and other collieries are 
working regularly. Crumlin bog prospecting hopeful. France is 
increasing in demand, and took 30,000 tons various coal last week, 
Germany, Italy, and San Francisco are also increasing their 
demands, 

Interesting evidence concerning the anthracite district of Wales, 
and also respecting the western district generally, is given in the 
Biue-book just issued regarding the Royal Commission. One 
witness, Mr. Roberts, M.E., Swansea, stated that enormous 
quantities of coal underlie the towns of Swansea, Neath, and 
Llanelly. Support would be required to private and public build- 
ings when this coal was worked, 

I am glad to find that as the season advances there is a steady 
increase of business at the iron and steel and tin-plate works, 

Last week Cyfarthfa was occupied on tin bar and billets, and at 
Dowlais there was a good deal of activity. Rails were in strong 
evidence ; une of 601), to the yard for India, and one of 974 lb, for 
the Great, Western. A large order is bovked for sleepers for the 
Uganda Railway. Steel billets, blooms, fish-plates, and channels 
are being turned out freely ; and itis stated in the works by officials 
that new furnaces are projected, and blowing engines of the best 
type are under consideration ; engineering shops busy, and wagon 
works active. Ebbw Vale continues to take first rank in iron ore 
imports. Close upon 4000 tons came in from Bilbao one day this 
week. Those who expected American steel importations had 
stopped were corrected last week by the receipt at Swansea of 600 
tons from New York at Melingriffith of flat bars, and at Newport 
by the arrival of 3173 steel bars from Baltimore, consigned to 
Mondey, Jones and Co, Pig iron, too, is coming in from Middles- 
brough, and at Llanelly R. Thomas and Co, imported this week 
800 tons pig iron from Bilbao, and the Upper Forest Company, 
Swansea, a large cargo of steel scrap from Belfast, 





Llanelly collieries are not very active, but the dispute at th 
Mwrwg Vale is to be referred to arbitration, 4 
In the Swansea Valley steel and tin-plate trades are brisk, ; 
steel centres are active. Work has been resumed at Landore ba 
furnaces by engagement of new hands, and steel output will now c 
increased, Swansea imported 3397 tons pig iron last week 1061 
tons steel scrap, and 1340 tons iron ore. z 

Tin plates indicate firmness. Make is large; 96,117 boxes 
sent from works last week, and 67,023 boxes shipped. 
166,167 boxes. 

Dock prospects continue very satisfactory, Revenue? last 
week showed an increase of 26,000 tons over corresponding week 
last year. 

itis stated on ’Change, Swansea, that thirteen tenders haye been 
sent in for the new dock, and are now under consideration, wi 

Iron, steel, and tin-plate quotations were not issued fe 
Swansea Exchange this week in time for my despatch ; but it was 
understood that in some cases higher prices will prevail. Pig in 
was reported on the London market as firm. Spelter firm, The 
chief spelter factories at Swansea are busy. 

The tin-plate market at Liverpool is hardening.  1.(, prices 
lls. 4d. to lls. 74d. Wales. lron ore, Cardiff and Newport 
follows :—Rubio, I4s.; Tafna, 15s.; Almeria, 14s, to 1 1s, 
Quotations nominal. 

Fixtures are being made of coal freights to Japan, 
3000 tons on Monday, 25s, 3d. 

At a meeting of Mid-Wales shareholders this week in London it 
was agreed to the proposed amalgamation with the Cambrian 
Railways. Shareholders spoke approvingly of the vigorous ad. 
ministration of the Cambrian, and regarded it as an earnest of 
prosperous times, 

Further developments are most likely in the future. In the 
season, when the Cambrian is in excellent touch with the Midland. 
with Newport, and Cardiff, the opinion is constantly discussed by 
the public that the connection between South and North Wales in 
particular should be strengthened. Last year the connection with 
London and the Northern industrial centres was much improved, 
In the matter of the Penrhyn strike fund, it has been shown that 
£50,000 has been expended in relief, Out of this £15,000 went 
direct to the strikers’ families. 


Were 
Stocks are 


» ts 


dd, 


ed Cape ; 





NOTES FROM GERMANY. 
(From our own Correspondent.) 

BotH demand and prices for iron and steel have slightly 
improved in Silesia. The rolling mills, which are particularly 
well engaged on hoops, have recently raised their juotations 
M. 5 p.t.; a marked increase is reported in the sheet trade, also 
heavy plates have become a little more lively.  Girders, rails, 
drawn wire, and raw bars sell regularly and at somewhat better 
prices, Output of the Silesian blast-furnace works, in February 
of present year, was 61,773 t., against 64,103 t. in January this 
year, and against 55,729 t. in February, 1903 ; exports in February 
were 1276 t.; since beginning of the present year 1566 t. were 
exported. 

From most departmentsof the Rhenish-Westphalian iron industry 
improving accounts are given, for, on the whole, business transac- 
tions have been more extensive, and the increase in demand, which 
is felt in many trades, and which is leading to a rise in quotations, 
is very highly appreciated, raising hopes of further improvements, 
Crude iron is lively, inland consumersypurchasing freely for the 
second quarter. Semi-finished steel meets with strong demand for 
local consumption, and the business in barsand hoops may be termed 
satisfactory. Also sheets are in better request ; the heavy plate 
convention reduced the prices for common plates M. 5 p.t., at the 
same time raising those for boiler plates M. 5 p.t. The steel con- 
vention raised the girder quotations M. 3 p.t. for deliveries to South 
Germany, from July Ist of present year ; for sales to Thuringia and 
South Germany a rise of M, 1-50 p.t. is resolved upon. According 
tothe Kolner Volkszeitung a meeting of German, English, and 
American ironmasters is to take place in London in the latter part 
of April for the purpose of arranging about the prices that have to 
be maintained for sales to mutual places of consumption. 

An official account of the Union of German Machine Shop: 
shows that while in 1893 German export in machines was 95,958 t., 
it rose on 255,383 t. in 1903. Austria-Hungary, which stood first 
among the consumers of German machines in 1893, comes third 
now, while Russia has for some years been the principal consumer 
of German machines. A pretty strong rise can be noticed in the 
export of German machines to Great Britain ; also to France and 
to Italy an increase in the export of machines is reported. _ Import 
in machines to Germany was 40,889 t. in 1893, and 61,008 t. in 
1903. A falling-off is noticeable in the import from Great Britain, 
while American import has strongly improved, especially in agri- 
cultural machines America is trying to supplant Great Britain on 
the German market. 

German production in lead is reported to have further increased 
against previous years, being for 1903, 143,991 t., against 139,430 t. 
and 121,820 t. in the two preceding years; 76,909t. fall to the 
works of the Rhenish-Westphalian district, against 83,418 t. and 
77,602 t. in the two years before, and 67,082 t., against 56,012 t. 
and 44,218 t. to the other districts in Germany. 

Last week has not brought any change for the better in the coal 
trade of Silesia, An abatement in demand is reported generaily. 
During the first two weeks in March shipments of coal in Silesia 
were 778,670 t., against 662,930 in the same period last year, Since 
beginning of present year 3,546,520 t. coal have been delivered in 
Silesia, against 3,377,630 t. in the corresponding period last year. 

In Rheinland-Westphalia a better trade is done in coal. Con- 
tracts increase ; especially to the Lower Rhine shipments have 
been heavier than before, 

The coal industry in Alsace-Lorraine, which used to be regarded 
as rather insignificant, appears to be gaining in importance. Last 
year 1,583,365 t., worth M. 16,375,684, have been delivered, 
against 1,309,818 t., worth M. 14,140,439, in the year before. 
Output, accordingly, rose 273,547 t., and the total value increased 
M. 2,235,245. The number of men employed in the Alsace- 
Lorraine collieries was 8620 t. last year, against 7367 t. in 1902. 

Very small is the trade done on the Austro-Hungarian iron 
market. Pig iron is lifeless, and the manufactured iron depart- 
ment remains insufficiently occupied. ; 

Much the same must be told of the Austro-Hungarian coal 
market, where the demand for house coal has decreased in conse- 
quence of the mild weather, while purchases in coal for industrial 
purpgses continue small, at low rates. : 

The Electric Exhibition in Warsaw has been postponed till 
1905, in consequence of the war in the East and the stoppage in 
trade caused thereby. 

On the whole, the iron and steel trade in Belgium is much the 
same as before. Rails continue in lively demand, and girders meet 
with fair request at 120f. p.t. A quiet business is done in the 
smaller articles of manufactured iron. 3 

Consumers in coal purchase comparatively little on the Belgian 
market, and there is a certain dulness perceptible both in engine 
and in house coal, the pits reducing the output as much as 
possible. 

Confidence has increased on the French iron market, most 
departments being pretty well occupied. 

A poor trade generally is done in the French coal industry, and 
the tone is weak, coalowners granting large concessions to ward off 
Belgian competition. The business in engine coal is dragging on, 
and prices are fluctuating. Stocks in the Loire district have con- 
siderably increased. 








Tue Midland and South-Western Junction Railway 
directors have elected Mr. Fred C, Scotter chairman, in place of 
the Marquis of Ailesbury, resigned, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, March 16th. 
lity of steadily declining consump- 
se wirements of iron and steel is now facing 
ag am in the United States. The anticipation 
oe om fondly indulged in up to a recent time 
has "the requirements of the country would 
eo tain activity in 1904 at about the same level 
mA 908 Those who entertained this view had at 
- = an abundance of comparatively strong argu- 
— but recent events make it appear that it 
wa be ossible to get along with reduced con- 
- ae and consumption, Usually the causes 
sap oen in this direction are to be found in 
for go yply of facilities or in unfavourable 
es it conditions. Neither of these reasons 
a this time. No authority qualified to 
apy on this subject has thus far gone into this 
poe the few who have spoken on it being 
perven with the general statement that the 
oreatest activity has been reached and that we 
. now probably on the down grade. At present 
this statement is true. High authorities in the 
steel industry say there is no reason for its 
remaining true, and in their recent summing up 
f prospective calls for steel products have 
; a out requirements that are sufficient to 


THE possibi 


igur ; 
pose capacity fully employed, For reasons not 
vet apparent on the surface, a great deal of work 


?. not being pushed. We were told last year 
that the reason for not pushing it was the 
general liquidation of values and the unwilling- 
banking interests and of investors 
to put money _into a great many enter- 
rises, Liquidation has been terminated, con- 
fidence has been restored, railroad companies 
are paying fair dividends, but yet the mighty 
schemes built on paper last year remain in their 
pigeon-holes, and the only activity observable is 
in talking about them. There 1s some under- 
current to account for this conservatism, which 
has not yet been explained. It is hardly true to 
say that material costs too much, although this is 
one drawback. It has also been said that the 
antagonistic course pursued by the general 
government with reference to trusts is account- 
able in some measure for the hesitancy to enter 
upon new railroad work, This, on close investi- 
gation, will not serve as an explanation, The 
railroad managers are anxious to have a clear 
field to combine, even to the extent of control- 
ling, competing, and parallel lines, but even if 
their way were open to do this, it does not 
appear what encouragement this fact would be to 
build lines which they would not otherwise build. 
Last year it was explained that labour agitations 
hada great deal to do with the postponing of 
work. While this was doubtless true in the 
building trades and other lines, it had but little 
to do with great railroad building enterprises. 
We were told last year that if crops turned out 
well it would stimulate enterprise in construction 
channels. We have had the big crops, including 
the most profitable cotton crop ever raised, and 
yet when the time comes for the big enterprises 
o be launched they are not launched. None of 
the various reasons and conditions given account 
for the present halting and apprehensive attitude 
of investors and builders. If dividends were 
declining this might explain. It is true the 
dividends in the great steel corporations are far 
from satisfactory, but that is readily explainable. 

Trade conditions are termed satisfactory, but 
this means very little. The idle iron and steel 
capacity will not be set to work for a good while, 
ifatall this year. In regard to coal, considerable 
excitement prevails, The Western coal markets 
are excited and irregular ; floods along railroads 
have interfered with shipments. The Western 
strike will not take place. The miners will stay 
at work and becontent, There will be very little, 
if any, trouble in the rolling mills, The scales 
will be signed next May or June, as usual, but 
probably on a revised and lower basis, There are 
too many idle ironand steel workers to enable the 
association of workers to exact the highest pay 
they are disposed to demand, 

The annual meeting of the Canadian Mining 
Institute occurred March 2nd, and was one of the 
most successful meetings ever held. A series of 
interesting and valuable papers was read. Canada 
offers vast opportunities for mining, and this fact 
was clearly shown, 


ness of 


New York, March 23rd. 

Reductions in wages are likely to occur in 
several of the greater industries in the States. 
Last week 200,000 bituminous coal miners by vote 
accepted a sharp reduction, and at this time a 
20 per cent. reduction is under consideration by 
the Amalgamated Association of Iron and Steel 
Workers. The proposition will be submitted to 
the various lodges of the amalgamated associa- 
tion, and will be effective at once. This disposi- 
tion to adjust wages to the changed conditions is 
lighly appreciated, No strike is likely to take 
place in any branch of the steel industry. The 
Iron trade itself is in a better condition than for 
months past. The only obstacle in the way of 
the early placing of much business is the question 
of prices of ore. This matter will probably be 
adjusted in a few days, A very large amount of 
business has appeared in sight. The prospective 
requirements of locomotive works, car builders, 
shipyards, bridge builders, and general engineer- 
ing requirements, besides railway requirements, 
will soon be known. A great many small orders 
have been placed during the past few days in all 
sections of the country. Southern ironmakers 
have secured a large volume of business for crude 
tron, and Northern makers are now figuring upon 
quotations for large blocks of pig for summer 
deliver, - The machinery industry is also zhow- 
we more vitality. Quite a number of contracts 
“Or power equipment are about being placed. 
Quite a number of orders are under considera- 
tion for copper mine developments. 
J Export requirements to South America and 
apan are also engaging the attention of makersof 
machinery. The equipment with which to pro- 
ped the tunnel work to be built in and around 
"us city will soon be contracted for. The business 
‘mount to about 2,000,000 dols. for the 
—, and East River sections, Specifications 
ere issued last week for 52,000 tons of iron 
mecha for use in the North River section. 
enders have already been received from the 





principal eastern foundries. A large number of 
industrial plants have determined upon enlarge- 
ment, and the material and equipment for this 
purpose will be contracted for within a week or 
two. A great deal of power equipment will 
soon be wanted for steam and electrically-driven 
machinery, including engines, dynamos, motors, 
boilers, and machine tools. A 5,000,000 dol. 
sugar plant is to be erected at Weehawken, N.J., 
a suburb of this city. The contracts for this 
great work will soon be let. A great deal of 
copper mining machinery is now being ordered 
to equip mines in Western America, Mexico, 
Canada, and South America. The mining for 
copper seems to have received a strong stimulus. 
Tramp steamers have been engaged to carry full 
cargoes of supplies to Japan, including various 
kinds of machine tools. The machinery situation 
is in a very satisfactory condition. 

A tube plant to cost 1,000,000 dols. is to be 
built at Elwood City, Pa. The new plant will 
are 500 men at the outset, and wil! manufac- 
ture brass and copper tubing, for which the 
demand has recently assumed _ very large propor- 
tions. steel plant with a phenomenally large 
capital has been organised to establish works near 
San Diego, on the Pacific Coast, to construct 
warships, locomotives, cars, and armour plate. 
It is stated that the plant will have a ready 
capital of 30,000,000 dols.; it will be a very large 
affair. The supply of ore will come from an 
immense deposit located in Mexico at the mouth 
of the Balsas River in the State of (iurerreo, 
The company to build this plant will establish a 
line of ore steamers and carry the ore into the 
United States, where it will be smelted. 

Inquiries are being received this week from the 
builders of Western railways for large quantities 
of rails and equipment to be delivered during the 
latter half of the year. The roads to be buil- 
will develop large areas now without transportat 
tion facilities. Terminal points are to be 
established on the Pacitic Coast, and the roads 
will branch through various sections, involving 
the tunnelling of mountain ranges. Senator 
Clark, well-known in Mexican copper develop- 
ments, is largely interested in this enterprise. 
The south-west is opening up rapidly, and that 
entire section is attracting population. 

The Northern Securities decision, which for- 
bids the combination of parallel and competing 
roads, has favourably affected the stock market, 
and greater confidence prevails in railway 
securities. It is now felt that combinations can- 
not be made which will render legitimate com- 
petition impossible. 








CATALOGUES. 

KNOWLES’ STEAM Pump Works, New York.— 
Catalogue of pumping machinery for beet sugar 
factories. 

Korting Broruers, Limited, 53, Victoria- 
street, London.—Catalogue of low-pressure steam 
heating system, with full description and illustra- 
tions, 

INTERNATIONAL STEAM PUMP COMPANY, 
Liberty-street, New York.—lllustrated catalogue 
of the Worthington centrifugal pumps. These 
are of three types—turbine, conoidal, and volute. 
The book is tastefully got up, and the illustrations 
could scarcely be improved upon. 

FLEMING, BIRKBY AND GOODALL, Limited, 
West-grove Mill, Halifax.-General catalogue of 
leather and textile beltings, belt fasteners, hose, 
pulleys, card clothing, &c. &c. The manner in 
which this book has been arranged for convenience 
of the user is deserving of praise. 

FRANK PEACH AND CoMPANY, Limited, 48, 
Holborn-viaduct, London. ‘‘ Peach’s Motor 
Annual.” —This work is published with the object 
of placing before intending buyers illustrations, 
descriptions, and prices of various motor cars and 
motor cycles now on the market, and to draw 
attention to the terms on which they may be 
acquired by the system of payment adopted. The 
book is well produced, and the illustrated matter 
leaves nothing to be desired. 





TRADE AND BUSINESS ANNOUNCE- 
MENTS. 

Mr, T. Ross Burt informs us that he has 
taken new offices at Eldon-street House, E.C. 

THE STEEL COMPANY OF SCOTLAND, Limited, 
informs us that Mr. James Hamilton, manager 
of the Hatlside Works of that company, has 
resigned his position owing tu the state of his 
health. 

THE ORE CONCENTRATION SYNDICATE, Limited, 
informs us that its offices are as follows : —London 
oflice—4, Broad-street-place, E.C.; testing works 
in London-—50 tons daily capacity. U.S.A. 
office—53, Crocker - buildings, San Francisco, 


Cal., testing works for samples. Canadian 
oftice —- Rossland, B.C., testing works for 
samples, 


THE East Indian Railways Board have accepted 
the tender of Messrs, W. G. Allen and Sons, of 
Tipton, for the supply of the large number of 800 
mineral wagons, and the Metropolitan Amalga- 
mated Railway Carriage and Wagon Company 
have secured a contract for supplying to the 
Burma Railways, a large number of axle guards, 
buffers, and couplings. 


Messks. Dopp AND Dopp, civil enginoers, of 
Waterlov-street, Kirmingham, have taken the 
prize in the competition for designs of a new 
bridge over the river Medway, at Aylesford, 
Kent, to take the place of the present bridge. 
The selected design shows the proposed new 
bridge will be of stone, with elliptical granite 
arch, span of main arch 150ft., giving headway 
of 18ft. above high-water mark of spring tides, 
width of bridge over all 40ft., comprising carriage- 
way 30ft., and footpaths on either side of 5ft., 
length of approaches and bridge 600ft. The 
estimated cost is £33,000. Only one prize of 
100 guineas was offered, and we are informed 
that twenty-eight firms of architects and engineers 
took part in the competition, 


THE PATENT JOURNAL. 
Condensed from ‘ The Illustrated Oficial Journal 
of Patents.” 

Application for Letters Patent. 
£7 When inventions have been ‘‘ communicated ” the 


name and address of the communicating party are 
printed in italics. 
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6381. Suutries, A. Bednell, Coventry. 

6382. InsuLators for Exvecrric Tramways, H. G. 
Nicholson, London. 

6383. Mercerisina, Sir W. Mather, Knt., J. Hiibner, 
and W. J. Pope, Manchester. 

6384, CoLtars for Persona, Wear, 8. White, Man- 
chester. 

6385. MecHaNism for Looms, W. R. Stitt and A. J. 
Davidson, Manchester. 

6386. Steam Vatves, H. B. Kershaw, J. A. Fletcher, 
and H. Wilcock, Manchester. 

6387. Macuines for Mittinc Woven Fabrics, 8., W., 
and B. Preston, Leeds. 

= Covers for Bacrerta Bens, I. Parkes, Birming- 
am. 

6389. VARYING Spgep of Macuinery, D. Parry and G. 
Dean, London. 

6390. Rixes for Tam o' SHaNntTeR Caps, H. and R. 
Beams, Birmingham. 

6391. Presses, A. Marshall, London. 

6392. WaTER Pumps, T. H. Gamble, London. 

= WEATHER INvicaTor, H.G. Miller, Walthamstow, 
LSSCX., 


6394. Packisa and Firing Neepie, H. L. Pullen, 
Leeds. 
6395. RENDERING PHOTOGRAPHS TRANSPARENT, K. 


Osborne, Bridgwater. 

63%), SEWAGE-FILTERING ArPpaRATus, F. W. 
Walsall. 

6307. Gotr Capptg, R. Hill, Penryn, Cornwall. 

1s. Lamps for Motor Cars, A. I. Fear. Londen. 

6399. Soap Disa, H. J. Winter, London. 

400. Eac Beaters, W. Clark.—(W. V. Paley and T. H. 
Bussey, Queensland.) 

6401. ELectric Motors, The British Thomson-Houston 
Company, Limited.—(The General Electric Company, 
United States.) 

6402. InsuLATING Compounbs, The British Thomson- 
Houston Company, Limited.—(The General Electric 
Company, United States.) 

6403. Etxecrric Conpuctors, The British Thomson- 
Houston Company, Limited.—(The General Electric 
Company, United States.) 

6404, ELasTIC-FLUID TURBINES, The Warwick Machinery 
Company, Limited.—(The General Electric Company, 
United States.) 

6405. ExtractinG Dust from Carpets, J. P. O'Donnell 
and H. 8. Potter, London. 

6406. ExTractine Dust from Carpets, J. P. O'Donnell 
and H. 8. Potter, London. 

6407. Soap Trays, G. C. Coon, London. 

6408. ConpENSERS, P. Barlatier, London. 

6409. BoTrLe-waSHING MACHINES, G. 
London. 

6410. Prorectinc Motor Rivers from Dust, C. H. 
Whatley and L. Benck, London. 

6411. Brusa Houipers for ELecrric Motors, H. Cooch, 
London. 


Mager, 








Dawson, 


6412. Umpretta Stanps, B. and F. Heppenstall, 
London. 

6413. UMBRELLA Sranps, B. and F. Heppenstall, 
London. 


6414. Apparatus for HeatinG Arr, J. House, London. 

6415. Brewers’ GermMinaTors and Kitns, J. House, 
London. 

6416. Casep Tusgs, J. L. Wright, London. 

. CARTRIDGE-FEEDING MECHANISM, A. W. Schwarz- 
lose, London. 

6418. Arparatus for BLEACHING Fasrics, F. L. Bartelt, 
London. 

6419. ARTIFICIAL Morpers for Rearinc Pouttry, T. 
Wilson-Wilson, London. 

6420. VeLociPepEand Motor Car WHEELS, C. H. Cohen, 
London. 

6421. Breech ApapTEeR for MINIATURE AMMUNITION, 
J. T. Musgrave, London. 

6422. Crank Swarts, A. J. 
Franee. 

6423. Means for OPENING Winpows, C. Baier, Liver- 





Fremont, 


Boult.—+(¢. 


pool. 

6424. Manuracture of Hongycoms Parrer, Ber- 
lin-Neuroder Kunstanstalten Aktiengesellschaft, 
London. 

6425. ELEcTRIcAL CANDLE Firtines, OU. IT. Banks, 
London. 

6426. VEHICLE Tires, H. Swann, London. 

6427. Air Suips, L. Roze, London. 

6428. Manuracture of a CoxpENsaTION Propuct, R. 
Lepetit, London. 

6420. Exastic InsuLtatine Ciutcs, H. H. Lake.—(/. 
Risso, Italy.) 

430. Naits, M. Golinsky, London. 

1431. Pire-rorcine Jacks, G. F. Freed, Londen. 

432. APPLYING Bronze to PRintED Surracss, F. C. 
Cooper and F, W. Adams, Londen. 

6433. Exectric Switcues, The London Electric 
Supply Corporation, Limited, and G. W. Partridge, 
London. 

6434. MAKING FLUID-TIGRT Jornts, T. and J. Lowther, 
London. 

6435. TurBings, H. F. Fullagar, London. 

6436. UMBRELLAS and Sunsuapes, F. O, E, Sorenson, 
London. 

6437. PEAT-DRYING MACHINE, J. Macgregor and G. C. 
Pearson, London. 

6438. WHEELS for Motor VEHICLEs, G. 8. Ogilvie, 
London. 

6439. Quorns, J. H. Simpson and E. W. H. Walker, 
London, 

6440, Fup for Morive PurrosEs, S. C. Davidson, 
London. 

6441. Expiosion Enaines, G. Petzel, London. 

6442, Exp.osion Encines, G. Petzel, London. 











6443. Draw Hoox for Harness, L. F. Bergdolt, 
London. 

6444. CRUSHING and PuLVERIsING MacuINE, J. Ancel, 
mndon. 


London. 

6446. ELecrric Switcues, W. H. Scott, London. 

6447. TELescorgs, J. Stuart and J. W. Hasselkus, 
London. 

6448. SecuRiNG Buttons to GARMENTs, A. W. Crichton, 
London. 

6449. Startina Device for Enaines, G. E. and H. 
Measures, London. 

6450. CONVERTIBLE CHILD’s CuHatr, A. M. de Hoz, 
London. 

6451. CooLers for Motor Roap Venicies, J. Heisig, 
London. 


Lith Murch, 1904, 

O42. Etaciriat Tumeres Sires, W. H. Jinks, 
Birmingham. 

6453. SEPARATING CrnpEeRs from AsHEs, A. W. Secker 
and B. W. Binden, Barnsley. 

6454. se Lock, P. R. J. Willis.(2. A. Rehner, United 
States. 

6455. ALTERING the Snape of SpectacLe Frames, J. H. 
Sutcliffe, London. 

6456. TuBr for Dyxinc Oprrations, J. Brandwood, 
Manchester. 

6457. SELF-HEATING PLATE WARMER, R. Barrow, C. 
Butterworth, and J. W. Waite, Blackpool. 

6458. CoMMUNICATION BETWEEN SIGNALMEN and Loco- 
MOTIVE Drivers, R. Walker, Halifax. 

6459. Sarety Coupiine for Raitway Trucks, R. Walker, 
Halifax. 





6460. Hoppers of Automatic Looms, The British North- 











rop Loom Company, Limited.—(The Northrop Loom 
Company, Limited, United States.) 

6461. Movcxtpinc Articies from PLasric MATERIALS, 
W. Moulton, Manchester. 

6462. Guipinc Faprics through Macuines, A. Wood, 
Manchester. 

6463. Knire for Horse Hozs, J. Searby, Rotherham. 

6464. Automatic Fire ExtincuisHers, J. Pinson and 
W. W. Hughes, Birmingham. 

6465. Two-spEED Hus for Cycizs, The Eadie Manu- 
facturing Company, Limited, and R. W. Smith 
Birmingham. 

6466. Piane for Woop Workixc, T. Campbell, 
London. 

6467. Turbine Macuiyery, J. G. Dunlop and T. Bell, 
Glasgow. 

6458. DRAWING TRAMELS for SckIBING a CiRcLz, T. Camp- 
bell, London. 

6469. FLusHine Cisrerns, H. V. L. J. and L. V. H. P’. 
Bertrand, Birmingham. 

6470. Automatic Circuit Breaker, J. W. Ferrier, 
London, 

6471. Preparinc Rvupper Sorvutions, Robinson 
Brothers, Limited, and G. A. L. Clift, Wolverham)- 
ton. 

6472. Couptincs for Rartway Waaons, F. 
Manchester. 

6473. VENTILATING RAILWAY CARRIAGES, W. Pearson, 
Birmingham. 

6474. Lamps for Moron Carriaces, A. H. Hodgson, 
Southampton. 

6475. AN Improvep Pipe Cieaner, W. H. Symington, 
London. 

6476. Fiurp Pressure Tursines, D. Harvey, Liver- 


Wright, 


6477. Connection Enps of Pumps, R. A. Fletcher, 
Birmingham. 

6478. Fiurp Pressure BRAKE for CyciEs, A. R, Turner, 
London, 

6479. Improvep Lock for Wixpows, J. E. Gutteridge 
London. 

6480. Lawn Mowers, G. W. Blackburn, Leeds. 

6481. Fives of Steam Generators, D. Crowther and 
Glover's Water-tube Boiler Company, Limited, 
Leeds. 


Hill, Staffs. 

6483. PuotocRaPHic PrintinG Frames, W. L. Parkin- 
son, Liverpool. 

6484. Siocut-reep Lupricators, 1. H. and E. E, 
Brierley, Manchester. 

6485. Mituinc Appuiance, 8. H. Croker and J. W. 
Barnes, Liverpool. 

6486. Wacon Covpiines, W. W. Hartley, F. Durward, 
and J. O. Park, Manchester. 

6487. Liniment, E. W. Cooper and G. Shelmerdine, 
Manchester. 

6488. Merrat and Rupser Srair Treap, J. Clayton, 
Manchester. 

6489. ComBIneD Measure and Pennouper, R. Bram- 
well, Manchester. 

6490. MecHANIcAL Pumps for INFLATING TriREs, F. Olai, 
Aston. 

6491. REMOVING 
London. 


Mup from Boots, H. A. Sutton, 


London. 

6493. ConstrucTING RapiaTors for AvToMoBILEs, F. 
Olai, Aston. 

6494. Mops, C. Doebelin, London. 

6495. Means for Fotpinc Carps, J. C. Thompson and 

8. E. Thomas, Beckenham, Kent. 

6496. Execrric Lamp and Socket, A. N. 
London. 

6496, ANIMAL Leaver, H. O. Seifert, London. 

6498. ANTI-RAITLER and SHartT Supporter, A. F. Mack, 
London. 

6499. WrencHEs, C. M. Benson, London. 

6500. Rait Jomt, E. F. Evans and T. J. Strange, 
London. 

6501. Raitway Wacon WEIGHING 
Finney, Glasgow. 

6502. TRANSPORTING DxEvIcEs, 
Metze, Hamburg, Germany. 

6503. Damp-proor CovERING for WALLs, A. Wollheim, 
London. 

6504. Rorary Escapement Gear, G. F. Sturgess, 
Leicester. 

6505. Fotpinc TaBiss, O. Ransford and A. G. Martin, 
Glasgow. 

6506. COMBINATION BaG Ciip, W.G. Johnson and W. A. 
Swann, Ipswich. 





Soden, 


INsTRUMENT, T. 


H. Schuster and F. 


6507. Device for Txsrinc Drains, F. J. Bostal, 
London. 

6508, Fasrenines for Jewret Cases, R. Mander, Bir- 
mingham. 


6509. Pyeumatic Trees, M. C. Bickmure, Oxford. 

6510. Means for PREventTING CHaiRS GETTING WET, 
J. W. Edmundson, Dublin. 

6511. Makino Matrressgs, G. Noble and T. McClelland, 
jun., Glasgow. 

6512. SIGNALLING for VeHicLes, C. Lehmann, London. 

6513. Winpows for Rattway VeHicies, W. J. Cowan, 
London. 

6514. Construction of PreumMati 
London. 


Tires, L. Azulay, 


6515. Brive Fitts, J. H. McDermott, London. 


6516. WATER-PURIFYING APPARATUS, E. H. Beckett, 
London. 

6517. Wixpow Buinps, H. E. Kent, London. 

6518. WaTEeR Motors, B. M. Fletcher, London. 

6519. Pyevumatic Tires, A. C. Birkin, Nottingham. 

6520. Lusricators. M. Briet, London. 

6521. VARIABLE SPEED Gear, S. Knight and E. H. and 
E. Homan, London. 

5522. FixinG MATCHBOXES to STATIONARY FIXTURES, 

. H. and C. C. Jacobs and G. W. Allan, London. 

6523. System of E.ectric Licutine, C. P. Tolman, 
London. 

6524, BurNeks for INCANDESCENT Lamps, W. W. Adaws, 
London, 

6525. PREPARING ALUMINIUM CHLORIDE, 8S, Bornett, 
London. 

6526. Apparatus for Currinc Cuxesg, F. W. Margetts, 
London. 

6527. Bieacuina Coke, W. P. 
Moore, United States.) 

6528. COIN-CONTROLLED 
Liverpool. 

6529. Banps for Casks, E. Hale, Liverpool. 

6530. WaTER-cLosETs, W. Kulow, Liverpool. 

6531. RapIo-HELICAL Cam Gegarinc, H. J. Schmick, 
Liverpool. 

6532. Wurp Strrcu Sewixo Macuryg, F. Wever, Liver- 
01. 

6583, Ovens, J. K. Richardson, Liverpool. 

6534. Device for Moving MATERIALS, J; G. Westbrook, 
Liverpool. 

6535. Tarust BALL Brearines, W. Hillmann, London. 

6536. Tap, W. C. T. Weekes, London. 

6587. CONCRETE-MIXING MacHINERY, E. L. Ransome, 
London. 

6538. PNeumatic Tirgs, J. R, Taylor, London. 

6539. Spark ARRESTERS, A. P. Zink, London. 

6540, Treating Gas, A, G. Brookes.—(V/. ML. Mukeercr, 
United States 

6041. MEeraup 
Londen. 

6542. GanMENT Surrortzre, B. F. Orewiler and G. H. 
Reinberger, London. 

6543. Tome Recorpers, A. and J. Dey, London. 

6544. Wixpows, H. Hope and Sons, Limited, and F. G.« 
Sternberg, London. 

6545. Scourtne the Epcees of Boots, T. Hollingbery, 
London. 

6546. Puncuinc Macuines, O. A. B. Cronquist, 
London. 

6547. WreicHING Macuines, H. Pottin and L. M. de 
Logelitre, London. 

6548. Furnaces, R. G. Brooke, London. 

6549. Rop Covuptinas, F. G. 8. Ham, London. 

6550. SMALL Arms, C. R. S. J. Halle, London. 

6551. Construction of Batt Mitts, H. Léhnert 
London. 





Thompson.—(£. _ 4. 


MacuinE, M. Hofheimer, 





“f Orentna Vanves, A. E. Seaton, 
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6552. Dye-sturrs, 0. Imray. —(Farbwerke vormals 
Meister, Lucius, and Briining, Germany.) 

6553. NON-REFILLABLE Bort es, C. F. Rohwer, London. 

0554. Ou. Puririers, D. H. McClelland and F. Risk, 
London. 

6555. Makine SurcicaL Paster, J. Benario, London. 
556. Evectric Arc Lamps, W. J. Davy, London. 

6557. Makine CorrvGATED Woop Suiver, E. Wolff, 
London. 

6558. RatLway SicNauina, P. Wessel and C. Herding, 
London. 

6559. Firoor O1uers, G. H. Garnet, London. 

6560. Automatic ELectric Switcues, C. W. Atkinson, 
Loudon. 

6561, InpicaTING TaRGeETs, R, M. V. Bremer, London. 

6562. Doors, W. R. and R. Pitt, London. 

6563. ATTACHMENT for GRaMoPHONEs, H. Williamson, 
Wick, N.B. 

Isth March, 1904. 

6564. Brake Mecuanism, E. Liley and M. F. Jones, 
Cardiff. 

6565. WEAVING 
Glasgow. 

6566. Weavinc Looms, A. J. Dent and W. Haythorn- 
thwaite, Halifax. 

6567. Sprinc, T. Brown and W. Plowman, Welling- | 
borough. 

6568. RENDERING WavpING UNINFLAMMABLE, M. | ind- 

y, Dalton-in-Furness. | 
9. Manuracture of AERATED WaTER, A. W. | 
Southey, London. 

6570. Driving of TurBINE ENGINES, J. Mackintosh, 
Glasgow. 

4571. Tre Retarners, T. Morton, Birmingham. 
ImiTaTION PorcELaIN, J. W. Hey and J. Stod- | 
dart, Halifax | 

— Securine Starr Carpet?, 8. Phillips, Birming- 
1am. 

6574. Prorection of Pictures from Damp, C. Kind, 

iverpool. 
5. Birp-REARING Apparatus, R. Youde, Liverpool. 

6576. Stpe-Licuts for Suips, J. Brown and J. 
McPherson, Glasgow. 

977. Friction Ciutcnes, 8. Grittin, Birmingham. 
WEIGHING Apparatus, T. P. Garratt, London. 
PacKING POWDERED SUB;TANCEs in Boxes, T. P. 

rrat, London 

6580. INCREASING the Speep in Swiminec, E. Treyer 
and O. Engler, Berlin, Germany. 

6581. Sroprers for Botries, G. Kirkegaard and F. | 
Jebsen, Manchester. 

6582. Hooxs and Eyss, J. Hendry, Dundee. 

6583. Support when CLEANING Winpows, <A. 
Glasgow. 

6584. MacHINe for the Epoinc of Lensgs, H. B. Dole- 
man, Glasgow. 

0585. CARRYING 
Glasgow. 

6586. New Mecuanicat Toy, E. 
Birmingham. 

6587. Cutters for LEArmER WasuHers, Hi. J. Marsden, | 
Birmingham. } 

6588. Strep Treaps for Tramcars, &c., J. Hudson, | 
Leeds. 

6589. Frrinc Marine Torrevoegs, J. Bray, Southamp- 
ton. 

6590. MEASURING TEXTILE McKellar, 
Kingston-on-Thames. 

591. Tab.e-Lecs, A. Hufschmidt. Berlin, Germany. 

6592. CycLe Rest, T. D. Chalmers and E. Shakespeare, 
Glasgow. 

0593. MAKING BucKLE TonoveEs, W. Evans and H. D. 
Jackson, Birmingham. 

6594. FLower Pot Covers, 8. Timings, Birmingham. 

65 Brakes for Roap Veuicues, P. J. 8. Harlow, 
Birmingham. 

6596. CrcLE Mupevarp Stays, F. I. and W. Y. Gibbs, 
Birmingham. 

597. NaME Piates, W. Evans and H. D. Jackson, 
Birmingham. 

6598. Firrines for Braces, W. Evans and H. D. Jack- 
son, Birmingham. 

4599. Dripcess Juc, A. Howard, Glasgow. | 

0600. Cement for ELecrric Lamps, Cleminson Electric 
Lamp Attachment, Limited, and W. King, Man- 
chester. 

6601. Yarx, J. Y. 
States.) 

602. Makinc Yarn from Frsrous MaTERIALs, J. Y. 
Johnson.—(W. H. Drury, United States.) | 

6603. Dust Pans, J. Gibson and F. W. Zimer, London. 

60604. LeakKLess Tap, F. A. Homer, London. 

0605. Arr Brakes, J. E. Evans-Jackson.—(/ater- 
national Air Brake Company, United States.) 

6606. BLousE and Dress Protector, A. Cartwright, 
Irlam, near Manchester. 

(607. RoLLeR Bearincs, W. F. Reynolds and E. J. 
Travers, London. 

6608. Propvuction of H. C. Woltereck, 
London. 

#609. FerruGINovus Foops, H. Taylor, Portsmouth. 

6610. APPLIANCE for Use of Pusiic Speakers, T. L. 
James, London. 

6611. Macuives for CLEANING Grain, W. J. Woods, 
London. ~ 

6612. Supports for ELtecrric Lamp Wrres, G. Acker- 
mann and G. Engisch, London. 

6613. Layine of Guns, F. J. Heather, London. 

6614. DrinkinGc Fountats for Pigeons, T. Meredith 
and G. R. Strevett, London. 

6615. Prepartne Tga for SAuE, 8. Topley, London. 

6616. DEMONSTRATING the Metric System, J. Lingham- 
Lees, London. 

6617. CoNTROLLING ELEcTRIC Motors, R. A. Marples, 
London, 

6618. CLutcHEes, W. A. Clatworthy, A., J. H., L. W., 
and E. Holmes, London. 

6619. SECONDARY Batteries, E. Commélin and R. Viau, 
London. 

6620. Prostuetic Dentistry, J. C.’ Dixon, London. 

6621. Tension Devices for Looms, C. 8S. Andem, 
London. 

6622. Srenci. SHeets, D. Gestetner, London. 

6523, Apparatrs for ‘TUNING ‘Reeps, G. A. W. Beard, 
London. 

6524. DisconNECTING Trains of Trucks, T. Axtell] and 
Michael Corrigan, London. 

j Tires for Motor Cars, W. F. Gregory, London. 

Socks, W. Fawell, London. 

6627. Perrumisec the Harr, J. W. Hurst and E. W. 
Voegelen, London. 

(628. VenIcLes, W. and C. Scott and G. H. Betts, 
London. 

6629. STRETCHING MacHines for TEXTILE FasRics, 
H. Harrap, London. 

6630. INCANDESCENT Gas Buryers, B. Cars and H. 8. 
Herridge, Loudon. 

031. Tries, 8S. McFarlane, London. 

(632 Retorts for Drying SewaceE, J. 

. H. Booth, London. 
3. Foot-REst for Cyctes, C. H. Honey, Woolwich. 

6534. Heatinc Air for FURNACES, '. Farmer, 
Liverpool. 

635. Kit for Bursxinc Cement, G. Grondal, London. 

6636. Practice Clavier for Usg with Piano, F. Lott, 
Liverpool. 

6637. GaLvanic Dry CELLs or Batteries, B. Sherman. 
London. 

6638. Expiosion Encing, L. P. A. A. Bailleul, 
London. 

6639. GramopHongs, W. P. and F. Lochmann, London. 

6640. GRAMOPHONEs, W. P. and F. Lochmann, London. 

6641. Postat Stationery, J. R. Hulme, London. 

6642. SPARK-ARRESTING APPARATUS, J. Holden and 

E. 8. Tiddemann, London. 

6613. OCutTine or SLicinc Apearatus, J. O. Spong, 
London. 

6644. ATTRACTING ATTENTION to ADVERTISEMENTS, 
J. O. Spong, London. 

6345. Stirrinc Device, 1. H. 
Knowles, Lendon. 

6046. CALL System for TeLEruone Stations, V. Amer, 
Lundvun, 





ORNAMENTAL Fanrics, W. Strang, 


Barr, 


Evectric Cases, R. C. Sharp, 


and C. A. Hitch, 


Fasrics, M. 





Johnson.—(W. H. Drurv, United | 


AMMONIA, 


Ashton and 


Chapman and W. 





| 6663, Hatk Brusues, L. 
| 6664. 


| 6606, 


| 6672. CLotH MILLING MAcHINE, 


6647. Corree Roastinc Macutygs, J. J. 8S. Heslop, 
London. 

6648. Tea URN and Cookina Apparatus, H. A. Snow, 
London. 

6649, Pneumatic Tirgs, J. F. De Savignac, London. 

6650. Retrevinc Forces Dur to Wericnt of VALVE 
Gear, L. D. Lovekin, London. 

6651. PRESERVING ALIMENTARY Propucts, H. 
Lapparent, London. 

6652. ManuracturinGc CampHor, A. Zimmermann.— 
(The Chemische Fabrik auf Acticn vorm. BE. Schering, 
Germany.) 

6653. LoapinG Coat into Sips, J. Trampus, London. 

6654. TRUssED Pcartes for BuILDING PuRposgs, O. H. 
Schwarz, London. 

3655. PHonocrapss, J. 8S. Goodwin, London. 

. Movutprne Macuiyes, C. Hermann, London. 

6657. TREATMENT of Exuaust Stream, A. E. and A. F. 
Dobbs, and J. B. Kerr, London. 

6658. LUBRICATION of MOTOR-PROPELLED VEHICLES, A. 
E. and A. F. Dobbs and J. B. Kerr, London. 

6659. SpeED ConTROL of STEAM-DRIVEN VEHICLES, A. 
E. and A. F. Dobbs and J. B. Kerr, London. 

6660. Or, BurNeERs for STEAM GENERATORS, A. E. and 
A. F. Dobbs and J. B. Kerr, Londo 

6061. STEAM GENERATORS and Furnaces, R. Thomson, 
London, 


L. De 


1th March, 1004. 
6662. The Luvrovep Buorrer, J. B. Griffin, Barnes, 
Surrey. 
Spiers, Birmingham. 
Lamps, G. Davis, 


INCANDESCENT ELECTRIC 


London. 


| 6665. Screens, The Glube Tank and Hurdle Company 


and W. W. 

Systems for 
London. 

6467. Systems for 
London. 

6668. ENGINES for PAPER MAKING, T. T. M. Lumsden 
and A. B. Pearce, Edinburgh. 

6669. Macartne for MAKBLING Paper, T. J. Heap, Han- 
ley, Staffs. 

6670. Fans, H. D. Rattrey, J. Clegg, and J. 8. Kershaw, 
Rochdale. 

6671. FLame for Purposes of ILLUMINATION, W. Moores, 
", E. Oldfield, and O. G. Cooper, London. 

sumb, T. Walshaw, 


Bannister, Wolverhampton. 
Exvectric Rattways, W. Casson, 


Evecrric Raitways, W. Casson, 


and D. White, Mor 
6673. Fevtr Hats, F. Robinson, Manchester. 
6674. HOLDING STRAIGHTEDGES upon DRAWING Boarps, 
E. G. Cockrell, Manchester. 
. Heviocrapy, W. R. P. Dixon, Derby. 
6676. Ratcret Brace MecHaNism, W. L. 
W. C. Richards, Portsmouth. 


| 6677. Lockets, A. Owen, London. 
3678. ELecrricaL. Conpuctors and Co1xs, J. C. Ander- | 


son, Manchester. 


Fuses for Evectric Biastina, F. Render, Man- | 


chester. 


6680. Bampoo Furniture, E. F. and T. V. Kerchove, | 


Manchester. 


6681, SHuTTLe Box Motions for Looms, W. H. Hacking, | 


Bury. 

6682. SPARKING PLucs, H. Smith and E. W. Lewis, 
Coventry. 

6683, VARIABLE SprED Gear, C. Marston, W. Newill, 
and J. Morgan, Coventry. 
6684. TELEPHONE EXCHANGE SyYsTEMs, 
iverpool. 
66385. Traps, J. 
Place, Halifax. 
6686. Gas BURNERS 
Blakey, Bradford. 
6687. COLLAPSIBLE Cuairk, W. G. Connock and J. E. 
Knowles, Cardiff. 

6688. INCANDESCENT Gas BuRNERs, J. G, A. Kitchen, 
Manchester. 

6689. TREATMENT of Sewace, F. M. and H. Spence 
and P. Spence and Sons, Limited, Manchester. 

6690. ELectric Lirt ATTACHMENT, J. Bush, London. 


W. Aitken, 
Place and Sons, Limited, and W. H. 


for Heatinc Purposes, J. W. 


| 6691. INTERNAL ComBusTIoN Enarngs, 8. Currin and 


E. H. Micklewood, Plymouth. 

3692. Surp’s Huts, D. F. Black, London. 

6693. ProgecTites for OrpNaNnce, J. M. Herring, 
London. 

6694. CARDING Enotngs, J. 
Manchester. 

CHILLING 
London. 

6696. Locks and Keys, M. F. Davies, London 

6697. ManuracturE of BLeacuinc Powper, J. 8. Rigby, 
Liverpool. 

6698. REELING Macuing, T. McArdle and J. A. McKee, 
Glasgow. 

6699. InpicaTING DeprTH of Liqguip in CIsTERNs, J. 
Murrie, Glasgow. 

6700. BRAKE MECHANISM for 
London. 

6701. Hooks for DrEessMAKING, 
Smith, Manchester. 

6702. Brakes for Cyc.es, F. Mitchell, London. 

6703. MecuanisM for Looms, C. and W. W. Peck, Man- 
chester. 

6704. APPARATUS for ConvEyING Goons, A. Sauvée, 
London. 

6705. Pennoupvers, A. L. Baines, London. 

6706. Warp Beams for Looms, W. Dewhirst and T. W. 

rlow, London. 

6707. CENTRIFUGAL Pumps, P. M. Justice.—(E. Wilkin- 
80”, United States.) 

6708. TRANSMITTING PowER, P. M. Justice.—(£. Wilkin- 
son, United States. 

6709. Steam TuRBINES, P. M. Justice.—(F. Wilkinson, 
United States.) 

6710. Pweumatic Dritis, J. P. O'Donnell and H. 8. 
Potter, London. 

6711. Meruop of Securinc Hanvugs to Locgs, G. Hall, 
London. 

6712, CHEMICAL G. Miller, 
London. 

6713. Door Hanpies, E. Howard, London. 

6714. Mup SpLtasu Remover, W. H. Milnes, London. 

6715. Sarety Lamps for Carriaces, C. Pattberg, 
London. 

6716. ELectric Swircues, A. H. Babcock, London. 

6717. Sautrers for PooroGRaPHic CaMERAS, O. Peppel 
and A. Lippert, London. 

6718. ConstRucTION of REGENERATOR FURNACES, J. 
West, London. 

6719. Gas Propucers, B. Talbot and L. Mond, 
London. 

6720. MANUFACTURE of MILK Powver, G. H. Rayner 
(J. Maemecke, Germany.) 

6721. Speep InpicaTors for Motor Cars, P. Moore, 
London. 

6722. Spekp InpicaTors for Motor Cars, A. W. Cooper, 
London. 

3723. CounTING MecuanisM, H. Aron, London. 

24. Meters for ALTERNATING CURRENTS, H. Aron, 
London. 

6725. Layinc Burners, J. Fischer and C. Abner, 
London. 

6726, Covers for W. 

London. 

i727. Furnaces, 8. C. Davidson, London. 

8. Process for Dye1ne SiLk, J. A. Knup, London. 
729. SprinG Piston, W. H. Ell, London. 

6730. MrcHanicaL Recorpinc Tarcets, W. H. Ell, 
London. 

6731. ELectric OvERHEAD TRoLLEys, W. M. Burlin- 
son, London. 

6732, AERONAUTICAL Macuinges, O. and W. Wright, 
London. 

6733. Pris TumBLeR Locks, W. H. Taylor, London. 

6734. Woop Ma.tzts, C. White, London. 

6735. ExpLosion Enornes, Société Anonyme d’Elec- 
tricité et d’Automobiles Mors, London. 

6736. Means for GoveRNING EXxPLosioN ENGINES, 
Société Anonyme d’Electricité et d’ Automobiles 
Mors, London. 

6737. Automatic Car Covriines, L. M. Orosz and B. 
Garai, London. 


©. Lees and W. Smalley, 


Marr Liquor, T. F. Edgeworth, 


Cycies, J. Hines, 


R. D. Bell and E. 


Fire EXTINGUISHERS, 


Topacco PI1PEs, Sharman, 





Peet and | 





6738. ANTI-FRICTION MECHANISM for RAILWAY TRUCKS, 
W. Cross.—(L. Rinuy, France.) 

6739. Lock1na MecuanisM for Faucets, W, H. Chenery, 
London, 

6740. Reautatina the F.Low of Fiurps through 
Tupgs, J. Scott, London. 

6741. MANuFacTURE of Nirro- DERIVATIVES, C. D. 
Abel. —( Actiengesellschast fiir Anilin Fabrikation, Ger- 
many.) 

6742. Manuracture of Eryervescent Winxs, E. W. 
Kuhn, London. 

6743. TREATMENT of the Noss, J. M. Duchatellier, 
London. 

6744. Pyreumatic Trres, R. 8S. McLaren, London. 

6745, FLurp Pressure Tursines, L. Dufour, London. 

6746. Liquip Pressure Morors, A. Becht, London. 

6747. ELectric Licut Firrines, T. H. and H. H. 8. 
Marsh, London. 

6748. Swircues, H. J. Gore, London. 

6749. SuperRHEaTeERS, Willans and Robinson, Limited, 
and A. F. Bennett, London. 

6750. ELectro Deposition of Mrta.s, 8S. Cowper-Coles 
and 8, Cowper-Coles and Co., Limited, London, 





SELECTED AMERICAN PATENTS. 


From the United States Patent-affice Oficial Gazette. 


748,011. 
PLOSIVE 
Filed A 
Claim.—In an explosive engine, the combination 
with an engine cylinder having an induction port 
therein, a piston-head uncovering the said port on its 
outward movement and having a deflecting flange 


iG AND lanrminG Device ror Ex- 
W. Remington, Stampord, Conn. 


748,011 


Y flu 


Ui 


thereon opposite the said port, a head upon the 
cylinder having a recess therein to receive the charge 
deflected by the flange, and a firing tube opening into 
the recess on one side of the line of movement of the 
charge defiected by the flange, substantially as de- 
scribed. 

748,216. MuLriceLLuLak TURBINES, 
aad G. Sautter, Paris. Py 7 
1901. 

Claim.—In a multicellular turbine, wherein the 
moving discs or wheels are each subjected to the direct 
action of the motive fluid in a separate steam cham- 
ber, a disc or wheel consisting of a body or plate united 


[743,216] 


A.C. BE. Rateau 
d August lat, 


—Filk 


wes Yee wre I 





to a central axis or hub, the periphery of the plate 

being U-shaped in cross section, in combination with 

a series of paddle blades united directly to the peri- 

phery of said disc, substantially as and for the purposes 

described. 

748,233, Stream Encine Piston, J. Swan, Seymour, 
Conn.—Filed April 24th, 1903. 

Claim.—A piston for steam engines consisting of a 
rigid body having a central disc with parallel side walls 
and hubs on opposite sides thereof contractile rings on 
opposite sides of the dise which normally move freely 
within the cylinder and whose outer faces are provided 
with undercut inclined engaging surfaces, and sliding 


rings upon the hubs having corresponding engaging 
surfaces, the contractile ring at the receiving end of 
the piston being expanded by pressure of steam upon 
the corresponding sliding ring, whereby the outer 
periphery of the contractile ring is caused to engage 
the cylinder closely. 
513. Recom Cueck for Guns, J. F. Meigs and 
146 p15 Stout, Bethlchem, Pa.—Filed January 20th, 
1902. ; 
Claim.—In a gun mount for field guns, the combina- 
tion of a slide frame, a cradle adapted to slide thereon, 
agun movable with the cradle, a fluid recoil cylinder 
connected to the cradle, a piston and piston-rod con- 





nected to the slide frame, means for allow; 
passage of fluid to and from the rear ot oe 
means for throttling the fluid on recoil, a ey Ston, 
valve on said piston-rod operated by fluid preasurese 
’ st ily, 


the 


and controlling the passage of fluid during the counter 
recoil, and means for returning the parts to operative 
position after recoil, substantially as described, 
748,765, Sream Boiter, &. L. Marpl:, Clairton, Pq 
Filed May 26th, 1903. a 
Clain.-—A boiler comprising a horizontally disposed 
drum, a similar drum of lesser area on cach side there. 
of, a header on each end of the drums cor umnunicating 








therewith, a mud drum between the headers and 
tubes extending upwardly fromthe wud dr um to each 
header, substantially as described. ‘: 


748,890. METAL-BORING Toor, F. WL Vu 
delphia, Pa., and S. whold, Jobst. 
November 25th, 1902. 

Claim.—(1) A device for boring metal, consis 
a tool holder adapted to be ascured toa borin - woe Fog 
and having a cavity at its outer end to receive the 
cutting portion of the tool, said cavity extendin 7 on 
both sides of the centre of the holder and being formed 
with walls forming abutments for said « itting portion 
in combination with a tool having its « utting portion 
loosely inserted in the holder cavity and abutting 
against the walls, and a packing of fusible metal 
filling the spaces between the inserted cutting portion 
of the tool and the walls of the cavity. (2) Ad 


Phila. 
t, V.J.—Filed 


eVice 


748,890 


for boring metal, consisting of a holder adapted to k 
secured to a boring machine and having a central drill 
of tempered steel secured to it, and cavities or recesses 
adapted to receive lateral cutting tools formed in its 
end, in combination with lateral cutting tools formed 
of self-hardening tool steel, having their ends inserted 
in said cavities and abutted against the walls thereof, 
toward which they are pressed when in operation, and 
a packing or filling of fusible metal filling the spaces 
between the walls of the cavity and the inserted 
portions of the lateral cutting tools. 
749,045. Motor Sparkine Piva, J. 8. Foley, West 
Bromurich, England.—Filed May 29th, 1903. 
Clain.—(1) A sparkinz or igniting plug having a 
terminal comyx of a plurality of fine wires. (2) A 
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sparking or igniting plug having a terminal « omposed 
of a plurality of fine wires arranged in tapered forin. 
749,770. Tursine, EF. J. Wood, New York, N.¥.—Filed 
June Lat, 1908. 
Claim.—In a turbine having combined wheels turned 
in opposite directions geared together, _the several 
obliquely perforated rings and corresponding series of 
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smoothly curved semivanes extending outward beyond 
the rings, receiving the strong steam at the peripitrt 
and allowing the weak to escape from a point near! 
centre, proportioned and arranged to serves" 


| tially as herein specified. 
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mortar. The masonry in arches was varied at the discre- 
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on, THE ALBULA RAILWAY. tion of the resident engineer. It was either of rough or 

Kd No. V.* dressed rubble, cut stone, cut stone in courses, or ashlar 

uy * . 

i: ‘yytINUING the general description of the masonry | masonry. Rough rubble arches were, as a rule, used for 
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Fig. 33—DETAILS OF AN ARCH 

a ployed for placing ashlar blocks for the supporting | type. Tor this kind of masonry stones only of rough 

ofvirders was as follows:—The blocks were placed in | bedding and large size were permitted, and at least half the 
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Fig. 34—THE SOLIS BRIDGE 


stones had to be through-binders. After the removal of 
the planking the mortar projecting from the joints had to 


their proper positions and supported on wooden wedges 
of 20 nun. thickness The whole joint was then filled 








both abutments. In full semi-circular arches the masonry 
proper was commenced at the point indicated in the 
accompanying sketch—see Fig. 33, which shows the 
details of a typical arch—or, in other words, at a point 
two-fifths of the radius higher than the centre of the semi- 
circle. The bedding joints were made at right angles to 
the facing. No constructional work was carried out on the 
tops of arches before the centers had been struck and the 
vault was supporting itself entirely. The flush walling on 
top of the arches was levelled and made regular in shape, 
and after the masonry had got dry it was covered with a 
laver of hydraulic mortar 6 em. thick, which in its turn 
was covered immediately with a layer of sand 30cm. 
thick as a protection against cracking through too rapid 
drying and damage from the material to be filled in on 
top of it. 

The specifications were minute in their descriptions of 
how various sorts of work were to be carried out, but 
their clauses were evidently widely interpreted by the 
engineers in charge in a number of instances. It was 
considered that even if the quality of work were far 
behind the demands of specifications, it might all the 
same be work of fine quality answering its purpose per- 
fectly. It was considered that to enforce the clauses of 
specifications to the uttermost would, on rough, big works 
like those on the Albula Railway, only entail a considerable 
extra expense, which in most cases would not be of the 
slightest use and would only occasion a considerable 
waste of money. Such waste would be contrary to one of 
the principal demands made of engineers, viz., that they 
should practise the application of that kind of economy 
which knows how to save in the right places—a practical, 
sound economy of superior purpose. More or less accord- 
ing to this maxim the works on the Albula Railway were 
carried out, and as the period allowed for the construction 
did not permit of much waste of time in disputes, the quality 
of work toa great extent—as indeed generally happens— 
depended on the good will of the contractor, who in his 
turn had to be content with the more or less fitting 
material which he could find near at hand. Necessarily, 
therefore, the look of the work done on the Albula Railway 
varies considerably, but it all answers its purpose well. 

The question of the quality of the mortar used is always 
of the utmost importance when dealing with masses of 
masonry work such as the Albula Railway abounded in. 
To be sure that the bonding is good everywhere is prac- 
tically impossible, and even if the bonding be much 
neglected but the mortar be good, the masonry stands 
ali right, even though the pressure be heavy. With the 
best bonding but with bad mortar the masonry, on the 
contrary, may easily crack and settle in a disastrous 
way if exposed to unexpected pressure. The best pos- 
sible bond has to be aimed at, but, as\one of the engi- 
neers who was employed on the work urges, the mortar 
question is the more important, and that to which it is 
easier to find a satisfactory solution. The men who 
mixed the mortar were properly trained to the work. 
Good, reliable quality of lime and cement was, of course 
insisted upon, and clean, sharp sand as well. In making 
the mortar the dry mixing of sand and lime, or cement 
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Fig 35—ELEVATION AND DETAILS OF LANDWASSER VIADUCT 


with fluid mortar, and when the mortar had fully |be removed, and the irregularities were filled with 


hardened the wedges were taken away and the facing 








Fig. 36--PLAN OF THE LANDWASSER VIADUCT 


joints made. All ashlar stonework was done in cement | the mortar did not stick well enough to the stones. The 


zs * No IV. appeared Aprilist. | building of the arches was preceeded with regularly from 














mortar. The joints were only pointed in those cases when 


was made as perfect as possible-—a side of the questicn 
very often neglected. 
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The three most rematkable masonry’ structures of the 
Albula Railway are the Muttner Bridge, with a 30m. arch 
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Fig. 28--MAIN THREE-PHASE GENERATOR 





LIVERPOOL-SOUTHPORT 


=——————— 
RAILWAY 








crossing the very steep Muttner Gorge—Fig. 26, page 334 
ante; the Albula Viaduct at Solis, with a 42 m. arch, 86 m. 
above the river bed—Fig. 39, page 366; and the 65 m. 
high Landwasser Viaduct crossing the Landwasser Gorge 
—Figs. 35, 36, 37, and 38, pages 355 and 363. 

The Solis Bridge.—This bridge, crossing the very 
deep Albula Gorge—see Fig. 39—is a work of striking 
beauty. Not only is the surrounding scenery of magnifi- 
cent character, but the work is carried out in the most 
perfect manner, in spite of its comparatively small cost. 
The contractors were Messrs. Munari, Cayre, and Marasi, 
an Italian firm of good name, who did all the formation 
work on that most difficult part of the Albula Railway 
from kilom. 0 to kilom. 11. The staging was here—as is 
always so in similar cases—a work of great importance, 
and. this problem was extremely well solved. The 
centers are a combination of post supports and strut 
framework. The staging was designed by the contractors, 
Cayre and Marasi, of the firm above mentioned, and 
built by Mr. Coray, of the Grissons, who carried out 
several similar works with great success. 

The dimensions and construction of the staging can be 
seen in Fig. 34. The pieces a were anchored into 
the masonry so as to be built out with overhang, in order 
to get the projecting part far enough out over the 
precipice to gain a middle span of suitable dimensions. 
The arch was designed and dimensioned according to the 
worked out stresses, and also by means of the elastic 
line theory. This method is supposed to give more exact 
results concerning the stresses, &c., and is recommended 
to be used for arches from 25m. span and upwards. In 
the other viaducts of this line the usual graphic method 
of working out stresses, and the consequent fixing of 
dimensions, was used. 

The arch at Solis was made up in three rings, and 
work was begun on it at five places at the same time, so 
as to have the loading on the centers as uniform as 
possible. The first ring was closed on March 10th, the 
other two rings on May 20th and 31st, 1902. When the 
first ring was closed the center showed a settlement of 
49 mm. at top, and 20 and 25 mm. at the haunches. 

When the third ring was closed there were further 
deflections of centers of 2mm. at top and 10 mm. at 
haunches; but after this, and when the centers were struck, 
three weeks after the complete closing of the arch, there 
was no further settlement, an indication that the centers, 
as well as the arch itself, were of excellent- workmanship. 
On this arch Portland cement was used for mortar. The 
joints were 15mm. wide. The following table sets out 
the approximate cost of the construction of the viaduct 
at Solis :-— 

F. £s. d. 
Excavation, 980 cubic metres at 3f. : 2,940 117 12 0 
Rough rubble masonry, 292 cubic metres 


at 15f. 4,380 175 4 0 


F, 
2000 cubic 
36,000 


Dressed rubbie 
metres at 18f. .... vee at a 
Ashlar (rough) masonry, 14 cubic metres 
at 60f. Gai wba Nate aes ane, cama Bae 
Ashlar (neat) masonry, 45-6 cubic metres 
at 140f. LAG oe ye 
Arch (dressed rubble) masonry, 260 cubic 
metres at 28f. ... 5 idee vase pupae Deda 
Arch (pointed cut stone) masonry, 229 
cubic metres at 38f. —. iA ee. — abe 
Arch (pointed cut stone in courses) 
masonry, 610 cubic metres at 55f. ; 
Covering on top of vault, 330 square 
metres at 5f. ... ... LA teiy eae lap 
Covering on top of vault, addition for 
cement, 119 square metres at 5f. ‘ 
Corner edges of masonry, 352 m. at 5f 
Facing of arches, 519 square metres at 
WS foes cee < avant patel ce sas een ea? Ge Oe 
Stone backing, 517 cubic metres at 3f..... 1,551 
Drainage, 11 pieces at 30f, Sitsex! vs 
Stagework and centers 


masonry, 


840 
6,384 
7,280 
8,702 

33,550 
1,650 


595 


1,760 


16,000 
Total ... me - 127,152 5086 1 7 

The Landwasser Viaduct.—This is the most important 
viaduct on the Albula Railway. The dimensions are 
rather unusual, as it attains a height of 65 m. above the 
river bed. The character of its surroundings, the fact of 
its beiag on a curve of 100 m. radius, and having its end 
abutments just at a tunnel portal on a perpendicular face, 
all go to distinguish it. 

The quantity of masonry, 9000 cubic metres, is quite 
formidable. The largest pier has, for instance, -a 
sectional area of 91 square metres just above the founda- 
tion masonry, where tbe pier proper commences. 
The construction of this viaduct at a low cost was 
no easy task, but the contractors seem to have solved 
some of the principal problems in connection with it very 
well indeed. Luckily, some 500 m. away there was 
building material—limestone—to be had of reasonably 
good quality. A quarry was established with cranes for 
loading, and the necessary tracks to the site of the 
viaduct. 

The question of the staging and the lifting of the 
building material was solved ina very ingenious way. As 
can be seen in the illustration—Fig. 38, page 363—two stage 
bridges, 22°7 m. long, spanning the two openings between 
the piers 3 and 5 were supported on angle iron towers, 
which were walled in in the middle of the piers. 
These towers were raised in height as the building of the 
piers proceeded. 

The bridges were provided with travelling electric 
cranes. The motive power was got from a benzine motor 
with an electric generator in a small power station in the 
valley, 100 m. distant from the site of the viaduct. The 
benzine motor was of 16 H.P., and, besides supplying 
power to the crane motors, had also to work a mortar 


| Consoles, 11 cubic metres at 60f. ... 





mixing machine, together with a water pump. The 
electric hoists lifted the loads, which were each of 1500 


| kilos.—nearly 14 tons—net weight, at a speed of 8 m. per 


minute. Five men were employed in working this plant, 
one at the power station, two on the loading stage below 
the hoist, and two for working the hoist itself. The total 
cost of this installation was £840, £340 being for the 
stage bridges and towers, and £500 for the electric plant, 
including the benzine motor. The whole arrangement 
worked well, but its working capacity was rather small. 
The sand was got from a cave 190 m. above the 


| machine house, and was washed down through a tube 
| 300 m. long, which washing process, of course, brought it 
| down perfectly clean. 


Cost of Construction of the Landwasser Viaduct, 
F, 
Excavation above water-level, 1966 cubic 
a eer eee 
Excavation below water-level, 266 cubic 
ROTA EES recs") Sages Aes oR eh: ie 
Rough rubble masonry, 264 cubic metres 
Dressed rubble masonry, 7920 cubic 
SRR ene tee 
Arch (pointed cut stone) masonry, 636 
cubic metres at 38f. wg... wee cee 
Ashlar (neat) masonry, 31 cubic metres 
GE he ccs gee, oeen inte Bihan - d08 
Ashlar (rough) masonry, 311 cubic metres 
at 70f. 


24,168 
4,650 


21,770 
; 660 
Covering on top of vault, 297 square 
DOUIOR MR es Gs pe atte et 
Using cement mortar instead of lime 
mortar because of low temperature 
and for work below water-level, 886 
cubic metres at 3f....0 0.0... 1.0 w. 
Facing of arches, 224 square metres at 


1,485 


2,658... 6 


 ' | ee 89 12 0 


Facing of the dressed rubble masonry, 

4080 square metres at 4f. 2... 0... 
Stone backiug, 670 cubic metres at 3f.... 
Drainage, 6 pieces at 30f. wg... 
Stage work and centers ... 


16,320... 652 16 90 
2,010 ... 80 8 0 

180 7% 8 
27,000 1,080 0 0 


Total... Pig a PSR eye ... 257,421 ... 10,296 16 9 

At the end of March, 1901, the foundation works of the 
largest pier were commenced, this foundation partly 
being in the river bed. This pier, as well as all the 
others of the viaduct, was built on good limestone rock. 
The blasting works necessary for the excavation of the 
foundations of the piers 1, 2,3, and 5, these being on 
the steep sides of the gorge, were a cause of trouble and 
hindrance to the work being carried on below, and had to 
be done at night time, so as not to endanger the lives of 
the men working lower down on the slope or near pier 4. 
By the middle of November, 1901, the winter put a stop 
to the works, which could not be recommenced until April, 
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1902, but the operations were pushed forward to such an 


extent that the viaduct was ready for the passing of the 
first train on October 15th of the same year, the work 
having thus been completed in thirteen and a- half 
months. ; : 

This viaduet was built by the Swiss contractors Messrs. 
Miiller and Zeerleder, who had the works of the entire 
section from kms. 17 to 29. 

Figs. 35 and 36 give a number of interesting data con- 
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In our last article we concluded with a reference to 
the reversers for changing the direction of rotation of 
the motors. Continuing the description of the reversers, 
we may say that in series with each pair are the 
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Fig. 29-CROSS SECTION OF CONTROLLER 


cerning this bridge. Many of the points alluded to in 
this and previous articles will be appreciated by an ex- 
amination of these two engravings. 

\ further bridge, shown in Fig. 40, page 366, may be 
alluded to. This is the 25-metre arch across the Stulz 
Gorge. The centering is still standing, though it had 
been struck some time previously to the taking of the 
photograph from which our engraving is reproduced. In 


contacts of two of the magnetic overload releases, 
the coils of which are each in the main circuit 


of one of the motors, its reverser contacts and sole- 
noids, Hence it comes about that whether a pair of 
motors is in series or in parallel, an overload current in 
either one or the other will cause both releases to open 
and cut out the pair. The makers inform us—we did not 
have an opportunity of making a personal investigation— 

that powerful and certain 

action of the reversers is 











secured by a compact 
magnetic circuit, and a 
free and balanced suspen- 
sion of a heavy clapper, 
while uniform and reliable 
contact is ensured by the 
use of several indepen- 
dent spring contacts, so 
hung as to render sticking 
impossible. In order, 
however, to provide a still 
further security, there are 
placed in the cab and in 
circuit with each pair of 
reversers a cartridge fuse 
and a hand knock - out 
switch. The switch con- 
trols the relay circuits of 
the reversers, so that the 
motors may be cut out 
should the controller cy- 


OF THE LIVER-| 


We have previously made mention of the controller 
and of the remarkably small space which it occupies, 
having regard to the work which it is called upon to 
perform. It is, indeed, a highly efficient part of the total 
propelling mechanism. Each controller contains two 
power cylinders, as may be seen in Figs. 29 and 30, the 
latter of which shows the controller with its casing 
removed, and with the two metallic shield blow-outs 
swung outwards, and the former a cross section through 
the whole apparatus. In this illustration the two power 
cylinders, the two magnetie shield blow-outs, and the 
reversing cylinder are readily seen. The two power 
cylinders are geared together, and any movement of the 
manipulating lever moves both the cylinders to the same 
extent. . The’ magnetic shield blow-out consists of 
an iron core of the same length as, and placed with 
its axis parallel to its corresponding power cylinder. 
The current passes round windings on this core, these 
windings being so arranged that the magnetic flux shall 
have a proper relation to the current flowing in the ares 
when these are formed at the contacts on the power 
cylinders, the result being that the arc is blown out. . We 
dealt with this phenomenon at some length in our issue 
of December 12th, 1902, and we need not again go into 
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Fig. 31-SECTION OF SUB-STATION 


the matter here. Suffice it to say that the windings 
on the core are covered with insulation, around which 
is placed a series of thin copper rings so arranged that each 
ring comes opposite to a finger and centact on the power 
cylinder. The copper rings are kept apart by distance 
pieces, which are not only highly non-inflammable, but 
have high electrical insulating properties. The blow-out 
cylinders can be swung out on hinges for inspection, and 
when in the swung-out position they are readily removed 
by simply lifting them, and can thus be easily replaced 
by others should anything go wrong. The blow-out 
cylinders are short-circuited automatically when the 
controller handle is either on the full series or full parallel 
notches 

The actual reversal in the direction of rotation of 
the motors is brought about by a separate apparatus 
worked by the controller reversing barrel. The reverser 
contacts are normally left open by gravity, but can be 
closed by an electro-magnet, which becomes operative 
through the agency of the controller reversing barrel. 

The roofs of the motor compartments are covered with 
sheet steel plates, the whole of the remainder being lined 
with uralite, the fire-resisting qualities of which have been 
previously discussed in our columns. The floor has also 
been made fire-proof. The whole of the floor over the 
motors is covered with the same material and with 
thin steel plates. In addition to this,’ we under- 


























Fig. 30—CONTROLLER OPEN 


the background may be seen a 20-imetre arch which is | linders stick in any way or should an accident be imm- | stand 
| nent. The power cylinders are locked when the reversing | from 
| mechanism is in an “ off” position, and only then can the | convey tk 
| handle be removed; while the reversing mechanism is | uralite. 

locked then the pointer is on “reversed” or “ahead” | 
and the power lever is on one of the notches. : 


carried right up to the portal of a tunnel. This place is 
one of the most picturesque spots of the many similar to 
it on the Albula Railway. It well illustrates the extreme 
difficulties which had to be overcome. The arch is 
1 metre thick at the top, and 1°5 metres thick at the 
springings, 
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Fig. 32-TRACTION MOTOR 


that the troughs which carry the — cables 
end to end of the coaches, and those which 
re cables to the equipment, are also lined with 
Moreover, we observed in the luggage compart- 


ment a portable fire-extinguishing apparatus and a 


| bucket full of dry sand. We understand that there is a 


similar equipment to this in other parts of the train, so 
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that not only have excellent arrangements been made to 
prevent an outbreak of tire, but every precaution has been 
taken to ensure the speedy extinction of a fire should 
one, for any reason, break out. 

As has already been stated, there are eight motors to 
each complete four-coach train. These drive on to the 
axles through a°single reduction gear. They are, of 
course, enclosed in a cast steel case, as may be seen in 
Fig. 32, which shows the driving pinion, the bearing, and 
the suspension lugs. Each motor is designed to develop 
150 brake horse-power at 470 revolutions per minute. 
The weight of a complete motor is 60501b. The arma- 
ture itself weighs 1920 lb., and the gear wheels and hous- 
ing 500 1b. These motors are similar in their main 
features to the traction motor now so familiar in connec- 
tion with tramway work. The magnetic field is built up 
of steel shells, to which are bolted four laminated 
steel poles. The field spools are built up of copper 
wire and asbestos ribbon. heavily taped over all, im- 
pregnated with waterproofing and insulating compound, 
and carefully baked. The core discs are, as in the tram- 
way motors, stamped out of sheets and punched with 
teeth, keyways, and air ducts. They are strung direct on 
the shaft. The windings are former wound and inter- 
changeable, the insulation being a special combination of 
mica. The commutator is made up of drop forged 
copper bars insulated with mica, and copper plated 
carbon brushes are used. 


There are one or two points to which we made brief 


reference in earlier articles, but which we are now in a | 


position to describe in greater detail and with the aid 
of diagrams. One of these is the excellent method of 
manipulating the high-pressure currents, which has been 
adopted—throughout the system—in the power-house as 
well as in the gub-stations. Practically speaking, an 
attendant on-the main switchboard gallery in the former, 


of three transformers in a_ sub-station through a 
hook switch, an oil switch, and three cast iron 
tail end glands bushed with corrugated porcelain bobbins. 
Each transformer is single phase, split phase, and has two 
independent secondaries, the six secondaries of the group 
of three being connected in double mesh to afford six 
phases for operating the rotary converters. Connection 
between the grouped secondaries and the six slip rings on 
the rotary is made through a pair of three-blade switches 
carried in the switch pillar seen in Fig. 8, page 281 of our 
issue of March 18th. This switch pillar also carries the 
equaliser switch for the series field. The resistances for 
the fields of the rotaries consist of cast iron grids insulated 
with hard micanite. They are arranged in layers, and 
form layers in a vertical pile with open top and bottom 
for ventilation purposes. 

We may also draw attention to Fig. 28, page 356, which 
shows the details of the main three-phase generators more 
fully than do the engravings of them which we have given 
previously. It will be seen that the rotor carries forty 
radial cast steel poles. The information which we have 
previously given of these generators, and the drawing 
given in this illustration, render any further description 
unnecessary. 





M. PELLETAN AND THE FRENCH NAVY. 

Ir there is one question more than another which our 
French neighbours profess to hold above political intrigue 
it is the question of naval defence. It is, perhaps, the 
only one that has so far been kept aloof from party 
interests. But the discussion now taking place upon 
the present administration of the marine is so obviously of 
a partisan character that it would seem as if politics are 
making as much of a muddle of the situation as the 
Minister is reported to be 
doing in the management 
of the navy itself. On 
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confronting his accusers 
before the Budget Com- 
mission the replies of M. 
Camille Pelletan to the 
charges brought against 
him were of so unsatis- 
factory a character that it 
was decided to compel 
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the Minister to give a full 




















explanation in  Parlia- 
ment; and though M. 
Pelletan’s explanation 
during the debate last 
week was certainly full, 
it was no more convine- 
ing than his previous at- 
tempt to justify a policy 
which, in the words of 
one of the admirals, “ has 
put the French navy 























Fig. 33—SUB-STATION SWITCHBOARD CONNECTIONS 


or in charge of the latter, never need touch either an 
instrument or ‘a wire carrying extra high potential 
current. True, he may come into contact with a 500 to 
600-volt direct current, but this, though by no means 
pleasant, is not what may be called fatally dangerous. 
t is quite another matter with 7500 volt alternating 
current, and hence it was decided to isolate entirely 
all cables carrying this current, and to use only 
low-tension instruments worked through transformers. 
In Fig. 31 will be seen a section through part of a sub- 
station. The top portion is that right at the back of the 
switchboard and separated from it by a considerable 
passage way. Thisis the only place at which high-tension | 
cables come above the floor level at all, and probably 
they might be touched with impunity, as they are 
heavily insulated and their casing earthed. Still, the 
manipulation of the station and its switchboard does not | 
in any way call for these cables to be touched. The actual 
switches are down in the basement in a fireproof chamber, | 
and the manipulating handles, which come through holes in 
the switchboard, and descend through holes in the floor, 
work the switches, but never come into contact with any 
electric cable, or metal carrying current. It is, therefore, 
a physical impossibility for an attendant working on a 
switchboard to receive an extra high-tension shock. 
Messrs. Dick, Kerr and Co. lay special stress on the fact | 
that this isolation of cables and high-tension parts has 
been carried out so completely. Oil switches are used for 
breaking the extra high-tension currents. The switches | 
have long arms and are very quick in their action. | 
The oil, which is practically the same as_ that | 
used in steam engine cylinders, is contained in a box | 
which can be lowered down so as to take the switch jaws | 
well clear of the liquid. We understand that the form of 
switch used is quite novel, only just having been brought | 
to completion in time to be employed in this work. The 
methods of connecting up the various instruments are 
ingenious. In some cases small transformers are con- | 
nected across the main, in others only a coil of wire is | 
threaded over the main. Fig. 83 shows the details | 
of a sub-station switchboard, 
little explanation, since there are no_ high - tension 
switches on it. The direct-current side is practic- 
ally the same as that used in standard tramway 
practice. Indeed, it evidently is a standard tramway 
board, with slight modification, for we noticed on it 
certain adjuncts which are primarily applicable to over- 
head traction lines, and would probably not be necessary 
in an installation such as that under discussion. The 
connections to the high-tension side of the transformers 
are taken underneath the floor, and since the trans- 
formers are themselves encased in cast iron boxes, there 
is here again no chance of fatal shock. We may here 
mention that the connections are made to each group 
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| became Minister of the Marine. 
| him that he might have profitably given to business 


which calls for but! 


back seven or eight years.” 
Still, as an old parliamen- 
tary hand, M. Pelletan 
was more at home in the Chamber of Deputies 
than in the Committee Room; and while being able 
to give full play to his rhetoric, he knew that he had 
behind him the solid forces of the Socialist majority, 
which blindly supports the Minister because it believes 
that if he is defeated the Government will have to follow 
him. It is this which gave such a strong party bias to 
the debate. Though it is difficult to straighten out the 
| tangle of charges and counter-charges, it is nevertheless 
certain that there is a good deal to justify the 
attacks being made upon M. Camille Pelletan. He 


| has not been able to explain away the delays which 


have characterised the whole of his policy since he 
His enemies tell 


the time spent in attending Socialist banquets all over 
the country, to the accompaniment of red flags and revo- 
lutionary songs. Contracts waiting to be signed, and 
documents of all kinds, have been thrust away in drawers, 
despite urgent entreaties from the dockyards that work 


| was at a standstill awaiting the Minister’s good pleasure. 


He has. delayed the construction of the battleships 
Patrie, Liberté, Justice, and Verité by a year. Some of 
his acts would be too comical to be true if they were not 
vouched for by M. Lockroy. The former Minister 
instances the case of a vessel which had to change her 


| boilers at Cherbourg. The boilers arrived after the 
| ship had left, and 


were sent in chase over the 
Atlantic and Mediterranean, finally running the 
vagrant vessel to dock at Toulon. After this, the 
story of an officer who was commissioned to command 
a cruiser, and, on arriving at Toulon on the day fixed, 
found that the vessel had left for a cruise a fortnight 
previously, is a mere matter-of-fact incident. The charges 
brought against M. Pelletan in the Chamber of Deputies 
were the same as those formulated before the Budget 
Commission, but they were pressed home with more 
detail. The policy of M. Pelletan has been ostensibly 
one of economy. He has been cutting down expenses in 
the belief that ‘the funds available were being exceeded, 
but he has been economising in the wrong place; that is 
to say, in the construction and repairs of ships, while the 
| general expenses have been increased by 37 and 38 per cent., 
| as against 12 to 16 per cent. in Germany, 20 to 22 per cent. 
| in England, and 25 to 26 per cent. in Italy. One of the 
| objections urged against the Minister’s administration 

is that he has been sacrificing the interests of the country 

in trying to break down what he calls the syndicate of 
| armour plate makers. Rather than pay the prices asked 
| he has refused to sign contracts; but M. Lockroy argues 
| that as the manufacture of armour plates, turrets, and 
| the like, is a highly specialised branch in the hands of 
| a very few, the makers have the right to ask fair prices, 
| which go to pay wages to men who, at the best, only find 





irregular employment. M. Lockroy’s argument is one 
he would not have put forward at the time he was 
Minister himself, for he would have pleaded that it was 
the duty of the Minister to get full value for the rate. 
payers’ money. Not only has M. Pelletan partially 
suspended the construction of ships, but he has been par. 
ticularly remiss in replenishing the stocks of coal and stores 
and according to M. Lockroy, he has made no purchase 
of torpedoes from the Whitehead factory at Viume., 
which is the only source of supply for the French navy. 
M. Lockroy even asserted that he had private informa. 
tion to the effect that there were no more torpedoes 
beyond those carried on board, but the Minister indiv- 
nantly objected that it was impossible he could have had 
any information of the kind. 

In his attitude towards the submersibles M. Pelletan 
has shown a singularly vacillating policy, which may 
possibly be due to his perception of the shortcomings of 
this type of craft. Whatever may have been his private 
opinions, the critics of the Minister say that he had no 
right to countermand the submersibles ordered by his 
predecessor in accordance with the programme of 1900, 
Before the Budget Commission M. Pelletan asserted that, 
so far was he from suspending the construction of sub- 
mersibles, that he had placed orders for six vessels of 
800 tons which would cost more than the small, and, in 
his opinion, useless submersibles ordered by Monsieur De 
Lanessan. The 300-ton submersibles would be seaworthy 
craft having a wide range of action, and therefore capable 
of being engaged in offensive tactics, instead of being 
employed simply for harbour defence. Moreover, it had 
been impossible to find a suitable type of motor for these 
submersibles which would allow of the crew remaining 
under water for any length of time without danger of 
suffocation. The explanation was plausible, though rather 
surprising, for the Budget Commission had been unaware of 
contracts being given out by M. Pelletan for the 800-ton 
submersibles. During the debate in the Chamber 
M. Pelletan was obliged to confess that the contracts for 
the six submersibles had been hurriedly placed since 
the opening of the inquiry by the Budget Commission. 
He had, however, not yet decided what engines to put 
into them, because he had not been able to find anything 
which did not possess the same defects as those fitted 
to the smaller vessels. Thus the country is no further 
advanced with the submersibles than it was when M. 
Pelletan first took over the portfolio of Minister of the 
Marine, and having lost eighteen months in the con- 
struction of these craft, France is hardly likely to see any 
large augmentation to the fleet of submersibles for at least 
another year. The delays seem to be due chiefly to the 
difficulty of tinding a satisfactory solution to the problem 
of rendering submersibles habitable for the crew. The 
Minister has endeavoured to remedy the defects of the 
internal combustion engine in this respect by methods 
which have laid him open to the charge of grave indiscre- 
tion in allowing foreign engineers access to the most 
secret information concerning these boats. 

It will be remembered that last year considerable 
sensation was caused in France by the discovery that 
M. Pelletan was employing a Swiss engineer, whose name 
is famous for his researches respecting liquid air, to invent 
a type of submarine which would allow of the air being 
renewed while the boat was submerged, and as the result 
of this agitation the inventor had to put an end to his 
visits to the Ministry of the Marine. Being obliged to 
give in to the popular agitation, M. Pelletan continued to 
look out for an invention which would allow of the men 
remaining under water without inconvenience, and on 
hearing that a Belgian engineer claimed to possess an 
apparatus that would solve this problem, he gave 
him a free hand to experiment with it on the Trident 
at Cherbourg. The Belgian. had access to the boat, 
from which even the officers who are not in the sub- 
marine service were excluded, The experiments were 
carried on for a period of two weeks, to the indignation of 
the French engineers, who, it is said, were fully alive to 
the character of the alleged invention, and when at length 
the arsenal authorities sent a protest to the Minister, the 
Belgian engineer deemed it advisable to cross the frontier 
before further instructions arrived. 

As the result of this incapacity the French navy is at the 
moment alleged to be in such an unsatisfactory condition 
that it is practically useless as a means of defence. 
According to his accusers, the attempts of M. Pelletan 
to reform the marine have had no other result but to 
leave the navy in a condition of unpreparedness. He has 
built no ships, and has spent very little money on repairs. 
It was hardly likely, therefore, that the equipment of 
the vessels would receive any serious attention, and in his 
desire to cut down expenses the Minister has not hesitated 
to reduce the effectives until they are appreciably below 
the normal. Seeing that the fighting elements in a battle- 
ship are highly specialised, and that constant training is 
inore necessary in the navy than in the sister service, 
there would obviously be a serious danger in making up 
the complement from men in the reserve in case of 
emergency. Not only are the ships undermanned, but 
the squadrons have lost what little homogeneity they ma} 
have possessed in the past. The Nord squadron is com 
posed of two divisions, which, in the opinion of M. Lockroy, 
are unable to maneeuvre together. One division is con- 
posed of vessels of 12,000 tons, and the other of 8000 
tons. One division carries its heavy artillery forward, 
while in the other the heavy fire is concentrated at 
the sides, so that it is impossible for the two 
to adopt a suitable formation for fighting. While the 
Mediterranean squadron is a little better in this respect, 
it is far from being kept in the state of efficiency which 
is necessary for the first line of defence, and, as a matter 
of fact, while the ships are undermanned, there have been 
no general manceuvres during the twenty-two months 
that M. Pelletan has been in power. On this point, 
curiously enough, M. Pelletan defends himself with the 
opinion expressed by Admiral Fournier in a letter to M. 
Lockroy when he was Minister of the Marine. In this 
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letter Aduiral Fournier says that “the general 
mancwuvres are deplorable from the point of view of 
instruction, since they have never done any other good 
than to train the men in the engine-room and accustom 
them to work in high temperatures. In view of the 
enormous consumption of coal, the tactical and strategical 
results are practically null, and I cannot imagine 
how they can be otherwise. [am even tempted to believe 
that they do more harm than good by giving the officers 
an erroneous idea of the problems they will have to solve 
in actual warfare.” The Admiral concluded that it would 
be preferable to suppress the mancuvres altogether. 
The letter created a good deal of sensation in the 
Chamber of Deputies, the more soas M. Lockroy stated that 
he did not remember receiving it, and was all the more 
astonished because he had looked upon Admiral Fournier 
as the strongest partisan of naval manceuvres.’ , While M. 
Pelletan was able to make a somewhat dramatic reply 
to the charge of suppressing the general mancuvres, he 
was less successful in meeting the accusation that for more 
than eighteen months he has not called together the Conseil 
Supérieur de la Marine, and that no plan of campaign 
exists in case of an outbreak of war. In a word, M. 
Pelletan’s defence was simply a general denial, and an 
attempt to cover his own incapacity by attacking the 
administration of his predecessors. He further scored 
against his accusers by accepting a proposition to consti- 
tute an Extra-Parliamentary Commission to inquire not 
only into his own management of the marine, but also 
into that of M. Lockroy and M. de Lanessan; but as the 
members of this Commission are to be appointed by the 
Government itself, it is hardly likely that M. Pelletan’s 
critics will attain their ends of fully exposing the actual 
condition of the French navy. 


Durine 1903 a great change has come about in the 
requirements of ferro-silicon in the steel works of the Rhenish- 
Westphalian Province. Whereas previously low-grade ferro-silicon 
was very largely employed, at the present time the demand is all 
for the higher grades. A 25 per cent. ferro-silicon is too infusible 
to be readily employed, but when the content of silicon amounts to 
“0 per cent., the material has a porous structure and can be readily 
powdered and used directly in this form. The Krupp works are 
said to make the ferro-chromium they require for armour-plate 
work in a crucible furnace,and not to employ any of the electric- 
furnace product, 





[IRISH CHANNEL SERVICE. 


THE 





In our last impression some particulars were given of the 
enterprise of the Midland Railway Company in absorbing the 
railway companies of the North of Ireland—the Northern 
Counties Railway and the Donegal Line—and the provision 
this company is making in the way of establishing a harbour 
und steamship service to form the necessary connecting link 
between their main system on this side and its recently 
acquired lines in the North of Ireland. The first of the four 
vessels it is providing with which to enter upon this cross- 
Channel traffic—and the first vessel of Midland ownership, 
the twin-screw steamer Antrim—was also referred to, and 
this week we give an illustration of this vessel while on 
the stocks of John Brown and Co., Limited, Clydebank. 
Propulsion in her case, and in that of a second vessel building 
by Caird and Co., Greenock, will be by the ordinary recipro- 
cating engines, two duplicate sets, each driving shafting and 
a three-bladed propeller, as shown in our illustration. In 
the case of the two remaining vessels of the quartette, one 
each being built by Denny and Brothers, Dumbarton, and by 
Vickers, Sons and Maxim, Barrow—the latter, to be named 
the Manxman, being almost ready for launching, and in- 
tended primarily for service between Heysham and the Isle 
of Man—propulsion will be by Parsons turbine machinery. 
In all four steamers there will be one single-ended and two 
double-ended boilers, worked by forced draught provided by 
electric fans. The speed of the vessels, it is anticipated, will 
reach, under normal conditions, 20 knots; thus accomplish- 
ing the passage of about 130 miles between Heysham on the 
Lancashire coast and the harbour of Belfast in about six 
hours. 

\t Heysham, as already noted, the company has now well 
advanced to completion a new harbour and dock, with im- 
mense breakwaters. The site of the new works is highly 
suitable, being free from the sand shoals abounding about 
Morecambe, not far off, and thus affording such a depth of 
water as will enable vessels to enter and leave at all states of 
the tide. The breakwaters which enclose the harbour area— 
about 500 acres .in extent, with a dock, for the most part 
complete, some 140 acres in extent—are of very solid.con- 
struction, and from about a mile apart at the land end they 
extend seawards about three-fourths of a mile, converging 
there to a width of about 300ft. Quayage for fish traffic, 
pig iron, and other heavy’ goods is provided on one side of the 
dock, and large grazing paddocks are provided alongside the 
pens in which cattle and poultry may recover after any heavy 
sea passage. On the southern side there is the. railway 
station and main line, with landing stages to suit all states 








of the tide. A large generating station for electric lighting 
and power purposes has been erected, and the equipment of 
the harbour with lamps and with electric cranes, ranging up 
to 50 tons capacity, is being proceeded with. The new 
harbour and the extensions of the Midland main system to 
connect with it adequately are being carried out under 
the plans and supervision of Mr. J. Allen MacDonald, 
M. Inst. C.E., chief engineer to the Midland Railway Com- 
pany, and Mr. G. N. Abernethy, M. Inst. C.E. 


[RON AND STEEL INSTITUTE. 


THE annual meeting of the Iron and Steel Institute will be held, 
by kind permission, at the Institution of Civil Engineers, on Thurs- 
day and Friday, May 5th and 6th, commencing each day at 10.30 
o'clock a.m. 

The following is a list of papers down for reading :— 

‘*On Pyrometers suitable for Metallurgical Work.” 
Committee. 

‘*On Coke Ovens.” By C. Lowthian Bell, Middlesbrough. 

‘On Troostite.” By H. C. Boynton, Harvard University. 

‘*On the Range of Solidification and the Critical Ranges of Iron- 
Carbon Alloys.” By H. C. H. Carpenter, M.A., Ph.D.; and B. F. 
E. Keeling, B,A., National Physical Laboratory. 

**On Explosions Produced by Ferrosilicon.” By A. Dupré, Ph.D., 
Chemical Adviser to the Explosives Department, Home-office ; and 
Captain M, B. Lloyd, R.A., H.M. Inspector of Explosives. 

‘*On the Thermal Efficiency of the Blast-furnace.” By W. J. 
Foster, Darlaston. 

‘*On the Production and Thermal Treatment of Steel in Large 
Masses.” By Cosmo Johns, Sheffield. 

**On the Manufacture of Pig lron from Briquettes, at Herring, 
Sweden.” By Professor H. Louis, M.A., Assoc. R.S.M., New- 
castle-on-Tyne. 

Reports on research work carried out during the past year will 
be submitted by C. O. Bannister, London ; by P. Breuil, Paris ; 
by K. A. Gunnar Dillner and A. F. Enstriim, Stockholm ; by J. C. 
Gardner, Middlesbrough; by F. H. Wigham, Wakefield; by A. 
Campion, Coopers Hill; and by P. Longmuir, Sheffield, Andrew 
Carnegie Research Scholars. 


Report of 





AN ammeter for small alternating currents has been 
devised by Dr. W. Watson. The current to be measured flows 
through a piece of iron wire bent into the form of a right angle. 
This is linked with a similarly shaped piece of nickel wire forming 
part of a galvanometer circuit. ‘The thermo electro-motive force 
at the junction, produced by the heating effect of the current, 
sends a current through the galvanometer which can be measured 
in the usual way. The current to be measured is practicatly pro- 
portional to the deflection of the galvanometer, 
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A NEW JAPANESE BATTLESHIP. 


TurovcH the courtesy of Sir W. G. Armstrong, Whit- 
worth and Co., Limited, and the Japanese naval authorities, 
we are enabled to give our readers the following particulars 
of the vessel now building at the Elswick Shipyard for 
the Imperial Japanese navy. Her length on the water-line 
is 455ft.; her breadth, 78ft. 2in.: her draught. 26ft. 7}in.; 
and her displacement, in tons, 16,400; and she will carry 
for her armament four 12in. guns, twin mounted in 
barbettes; four 10in. guns, mounted singly in barbettes; 
twelve 6in. guns in the citadel; twelve 12-pounder guns; 
six Maxim guns; three 3-pounder guns; and five torpedo 
tubes. The diagram below shows the disposition of the 
above-named armament, the arrangement of which has been 
most carefully considered so that there is no interference 
with one another in the firing of the different guns, which, 
however, are all capable of being trained through large 
ares. The 12in. guns are 26ft., and the 10in. 22ft., above 
the water-line. -The 6in. guns in the battery are from 
13ft. to 14ft. above the water-line. 

The general disposition of the armour protection is 
that adopted in the latest and most powerful battle- 
ships, the armour amidships being carried from below the 
water-line right up to the upper deck. Above the level of 
the upper deck additional protection has been adopted, a 
din. screen being worked to a height of 7ft. 6in. above the 
upper deck, and extending between the 10in. gun positions. 
The main armour belt, which extends the whole length of 
the vessel, has a thickness of Qin. for more than half its 
length, tapering to rather less at the extremities. The 
depth of this belt is from 5ft. below water to 2ft. 6in. 
above water. Immediately above this is a belt of 6in. 
armour, extending in length from the after 12in. barbette 
right forward to the stem. Above this again is the 6in. 
citadel armour carried to the height of the upper deck, 
and enclosing the two 12in. barbettes. In this citadel ure 
placed ten of the 6in. guns, divided from one another by 
screens of 80]b. armour plating, and firing through ports 
similar to those adopted in casemates. This citadel 
arrangement. which is one of the most important features 
of this and other recent battleships, is really a revival or 
development of the old box battery arrangement adopted 
in some of our battleships built in the seventies, such as 
the Shannon and Alexandra. This arrangement fell into 
disuse when the great improvement made in ordnance 
which for a time kept so far ahead of the improvements 
in armour—made it necessary to increase the thickness 
of the armour to make it efficient, and, therefore, it was 
only possible to cover a comparatively small area of the 
vessel's side. However, the recentimprovementsin armour 
have been such that again comparatively thin armour is 
efficient i: keeping out projectiles, which has once more 
made it possible to protect a greater area of side. In 
more recent years the same system with protective divisions 
between the guns in the battery was adopted in the Nile 
and Trafalgar, but as the 4in. armour protecting the 
battery of eavh of these vessels was not of a quality to 
keep out even the smaller armour-piercing shell, the 


system was not repeated until the latest and most im- 
proved armour was adopted in such vessels as our King 
Edward VII. class, and in the much talked of Swiftsure 
and Triumph. The remaining two 6in. guns fire through 
similar ports in the 4in. screen armour on the upper deck 


amidships. The barbette armour of the 12in. guns is 
Yin. thick on the upper portions where exposed, and din. 
thick where protection is afforded by the citadel armour. 
The barbette armour of the 10in. guns has a thickness of 
6in., the conning tower armour is Yin. thick, and the 
observer tower din. thick. In addition to these two 
armoured positions for commanding officers, three officers’ 
shelters are to be built of 3in. armour, one above the 
conning tower and one on each side. Besides the armour 
described above, a steel protective deck runs throughout 
the entire length of the vessel, the whole of the machinery, 
magazines. &e., being kept below. This protective deck 
has a thickness of 2in. on the flat portions amidships, and 
3in. on the sloping sides, which are carried down to meet 
the bottom of the main armour belt. At the ends where 
the armour protection is reduced, this deck has a thick- 
ness of 2}in. all over. Thick protective plating is also 
— on the top of the screen armour at the boat deck 
evel, 

Special attention has been paid to the arrangement and 
disposition of the magazines, so that the ammunition can 
be got to all the guns with the greatest speed and 
minimum of trouble. There are independent magazines 
for each pair of 12in. guns, and for each 10in. gun, and 
an ammunition passage is provided running right round 
the machinery spaces below the protective deck for the 
supply of ammunition to the various 6in. and smaller 
quick-tiring guns. The torpedo tubes are situated in 
water-tight chambers—two tubes forward and two aft 
firing on the broadsides, and one tube firing right astern, 
also under water. Special means are provided for rapidly 
clearing water from these submerged torpedo-rooms in 
case of emergency. 

The general particulars of the main propelling machinery 
aud boilers are as follows :—There are twenty Niclausse 
boilers disposed in three separate boiler-rooms. These 
boilers will have a working pressure of 2301]b., and a grate 
surface of 1300 square feet, and a heating surface of 
43,000 square feet. The twin engines will have four 
cylinders each, of 36in., 56in., 63in., and 63in., with a 
stroke of 48in., and the horse-power will be sufficient to 
give a speed of at least 18} knots. The coal bunkers are 
so arranged as to reinforce the protection given by the 
armour and protective deck to the engines and boilers, 
whilst their disposition is such as to require very little 
trimming to get the coal to the furnaces. The bulk of the 
coal can also be got to the stokeholds without opening any 
of the doors in the main water-tight bulkheads—a point 
of very great importance when the vessel is in action. 
In addition to the coal bunkers below the protective deck, 
reserve bunkers are arranged on the slopes of the pro- 
tective deck up to the height of the main deck over the 





length of the machinery spaces amidships, the total 
capacity being approximately 2000 tons, which is 
suflicient to give the vessel a very large radius of action. 

A very complete outfit is being provided for the vessel, 
including the following boats :—Two 56ft. vedette torpedo 
boats of high speed, one 36ft. steam pinnace, one 40ft. 
launch, one 82ft. pinnace, three 30ft. cutters, two 30ft. 
gigs. For lifting these boats two powerful electrically- 
worked derricks are provided—one on each side of the 
vessel. 

There is also a powerful electrical equipment. both for 
providing energy for the numerous machines on board, 
and also for lighting. The latter will include provision 
for six searchlights and some 1250 incandescent lamps. 

The equipment of anchors and cables includes three 
stockless bower anchors of 120cwt. each, and other 
smaller anchors. There are also three main cables of 
150 fathoms each of 23in. stud chain. 

The vessel being of such an immense weight-—over 
17,000 tons with her full equipment of coal, stores, &c.- 
special arrangements have been provided for docking her 
with safety, and, in addition to shoring ribbands for 
giving special support to the armour in dock, two dock- 
ing keels are provided on the flat portions of the bottom 
under the bilges amidships. These keels will rest on 
separate lines of blocks in the dock, as well as the usual 
blocks along the middle line of the vessel. Bilge keels 
are also provided to reduce rolling in a seaway. 


The water-tight sub-division of the vessel is of a most , 


thorough description ; the inner bottom extends over the 
whole length of the vessel, and is minutely sub-divided, 
and above this the number of transverse and longitudinal 
water-tight bulkheads is too numerous to mention. 

An elaborate system of pumping and draining has been 
worked out, and in addition to the main pumps in the 
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be given, but these guns will be the most powerful 1} 
guns which have yet been constructed. No oruanl 
which any ship can carry can hope to cope with hae 
penetrating powers at 3000 yards. The breech ievow tl 
arranged for a parallel motion, which obviates the 
necessity of having a steep cone at the seating of the 
obturating pad. It is vet early to speak of the rapidity 
of fire to be obtained with these guns, but it is anticipated 
that in conjunction with the mounting deseribed, that the 
hitherto obtained rate of approximately two rounds per 
minute from each gun will be exceeded. 

The 10in. guns will weigh approximately 34 tons 
each. The length is 39ft. (46°76 calibres), The weight 
of the projectile is 500 1b. The charge will be cordit, 
probably of the modified type. As in the 12in. guns, the 
exact weight of the charge has yet to be fixed, but here 
again this will be the most powerful gun of its calibre in 
existence. As a gauge of the power of these guns, it may 
be noticed that their penetrating power is equal to the 
penetrating power at 3000 yards of any of the 12in. vung 
at present afloat in any navy. The breech mechanisin 
will be somewhat similar in design to that of the lin. 
and will embody all the essential advantages of that 
design. The rapidity of fire of these guns on the Elsy ick 
mounting it is anticipated will at least be at the rate of 
three rounds per minute with a well-drilled gun's crew, 

The 6in. guns will weigh approximately 8} tons. The 
length is 23ft. 6in. approximately (47 calibres). The 
weight of the projectile is 1001b. The charge will be pro. 
bably M.D. cordite, but here again this is not definitely 
fixed, but these guns will be the most powerful guns of 
their description made, having a penetrating power at 
3000 yards equal to, if not exceeding, any 6in. euns 
hitherto built. The breech mechanism will be of the 
Elswick modified coned types, actuated by the single 
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engine-rooms, which can be used in case of emergency 
for dealing with a large inrush of water, are two Qin. 
pumps, two 5}in., and one 4}in., besides pumps for fresh 
and salt water services. 

In a vessel of this description the ventilation arrange- 
ments are not the least important of the many items 
which have to be thought out, and every precaution has 
been taken for efficiently ventilating spaces both above 
and below the protective deck. In addition to the 
natural ventilation, artificial means have to be largely 
adopted, even in the upper portions of the vessel where 
she is entirely enclosed in with armour and protective 
plating, and here, as well as below the protective deck, 
numerous electrical fans, with air trunks, branches, pipes, 
&e., are being provided for. 

Two complete sets of steering engines, independent of 
one another and in separate water-tight compartments, 
are fitted, with steering positions both forward and aft. 
Hand gear is also provided, and appliances for changing 
as quickly as possible from hand to steam gear, and vice 
versd. ‘Tiller indicators are fitted in all the steering and 
conning tower positions. Helm signals are provided for 
the purpose of communicating the position of the helm 
to other vessels in the neighbourhood. Voice pipes, 
telegraphs, and telephones are fitted throughout the 


vessel to communicate between all the important posi- , 


tions. The vessel is also to be supplied with a wireless 
telegraphy installation. 
fitted around the greater part of the vessel, which, in 
view of recent experience, appears to be not an unnecessary 
precaution. 

With the exception of the main propelling machinery 
and boilers, which are being 


armour, armament, fittings, &c., will be supplied by Sir 
W. G. Armstrong, Whitworth and Co., Limited. 

The 12in. guns will weigh approximately 59 tous 
each. The length is 46ft. 9}in. (46°7 calibres). 
weight of the projectile is 8501b. The charge will be 
cordite, probably of the modified type. The exact weight 
of the charge is not yet fixed, and neither can the velocity 


Torpedo net defence is to be , 
' great rapidity. 


supplied by Messrs. | 
Humphrys, Tennant and Co., the whole of the ship, with | 


The | 


motion of the lever, and, as in the other gun, the necessity 
for the steep-coned obturator is obviated. The exact 
type of the smaller guns is not yet settled, but they will 
also follow the general advances in power and efficienc) 
noted in the case of the heavier armaments. 

12in. gun mountings.—The 12in. guns are mounted 
forward and aft on the midship line, as shown in the 
sketch of the ship. Owing to the powerful nature of the 
guns, these mountings are necessarily stronger than an) 
hitherto manufactured in this or any other country. The 
design is arranged with a view to occupying the least 
possible space in the ship, and at the same time to give 
ample room for working the machinery. The general 
features of the design are the turntable proper con- 
taining the mountings for the gun, the working chamber 
underneath into which the ammunition is received from 
the magazine and shell rooms in preparation for sending 
up into the secondary or loading hoist, the trunk con 
necting the working chamber with the magazines and 
shell rooms, and the hoist connecting the working chamber 
and the gun. This latter hoist is so arranged that a gun 
can be loaded at any angle of elevation or training. The 
charge for each gun, consisting of the projectile and the 
cordite charge, the latter in two halves, is brought up at 
one time in a loading cage, which is automatically 
stopped in its proper position in line with the breech 
opening of the gun. It is then rammed home by means 
of a chain rammer actuated by a hydraulic motor. The 
breech block of the gun is opened or closed by a hydraulic 
motor, thus enabling this operation to be performed with 
In the working chamber, by an ingenious 
arrangement, the projectile and the two halves of 
the cordite charge are simultaneously transferred from 
the cage which works in the trunk connecting the 
shel] rooms and magazines with the working chaimber, to 
| the cage working in the hoist connecting the working 
chamber with the gun position. The ammunition trunk 
is of a new design, which enables the ammunition cage 
always to come to the same position in the magazines 
| and shell rooms; but when it is brought up to the top of 
' the trunk the cage is in its proper position with respect 
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to the 
turret may © 
the ammuni 


ammunition loading hoist, although the 
be revolving at a quick rate; or in other words 
tion trunk does not revolve at the bottom, 
put revolves with the turntable at the top. The guns are 
protected by 10in. hard armour in the front, and Sin. at 
the sides and back. The feature of the turret is that it is 
quite balanced, thus enabling it to be readily trained by 
hand, although the ship may have a heel at the time. 

There are three systems for performing the operation of 
training, primarily by hydraulic power, and should this 
fail through any of the piping being shot. away, electric 
training gear can be quickly put into operation ; and finally, 
should this be disabled, the turret can be trained by hand. 
Similarly the operation of elevating and depressing the 
gun can be performed by working primarily by hydrau- 
jie power, and then either by electric or hand. The 
operations of loading can also be performed by hand 
should the hydraulic system be disabled. To safeguard 
against accident by freezing in the intense cold which is 
found in the China seas during the winter months, heating 
apparatus is fitted throughout the turret installation. The 
oun mountings are so arranged as to give the gun 18 deg. 
elevation and 38 deg. depression, a greater range of 
elevation than has hitherto been prov ided for mountings 
of this description. The training angle is arranged for 
270 deg. that is to say, from right ahead or right 
astern to 45 deg. before or abaft the beam. The 
turret can be trained at the rate of one complete revolu- 
tion (viz., 360 deg.) per minute. In the shell room, 
suitable overhead hydraulic lifting and traversing arrange- 
ments are made for lifting the shell out of the bays and 
placing them in the cage, but this operation can also be 
done by hand should necessity require it. 

The sighting of the guns is provided for by a central 
sighting station and two side sighting stations, one on 
the left and the other on the right. By an ingenious 
arrangement the captain of the turret is enabled by 
working one lever to train or elevate the gun or to 
perform both these motions at the same time. Voice 
pipes and other apparatus are titted to enable the officer 
in charge of the turret to communicate his orders to the 
magazines and shell rooms. A complete system of 
electric circuits enables the guns to be fired from any 
one of the eight positions either simultaneously or in- 
dependently. Percussion firing arrangements are also 
prov ided. . : 4 ; 

L0in. gun mountings.— Each Win, gun is placed is an 
armoured revolving gun-house or turret. The ammuni- 
tion is sent up ina lifting cage from the magazine and 
shell room direct to the gun platform, cach cage contain- 
ing a projectile and cordite charge in two parts. On 
reaching the gun platform the projectile is quickly trans- 
ferred to a hinged loading tray fixed on the gun cradle by 
ineans of an intermediate resting tray, the cordite being 
transferred by hand to the loading tray. By this arrange- 
ment three projectiles are always in waiting for loading, 
ensuring rapidity of fire. The projectile and charges can 
then be rammed into the gun by a telescopic hydraulic 
ranmer. This rammer is arranged to follow the gun in 
elevation or depression so that it always remains in line 
with the gun axis, enabling the operation of loading to 
take place at any angle within the usual fighting limits. 
The training of the gun-house is performed as in the case 
of the 12in., primarily by hydraulic power; then by elec- 
tric, and finally, if necessity occasions it, by hand, and 
like the larger mounting, it is balanced so that the operation 
of training by hand can be readily performed although the 
ship may. have a heel. The breech block of the gun is 
arranged to be operated either by hydraulic power or by 
hand. The gun can be elevated by hydraulic power as 
in the lZin. ~The operations of training and elevating are 
performed by the single motion of a lever. These guns 
also have the large range in elevation of 18 deg., with 
3 deg. depression. The sighting of the gun is provided 
for by two positions, placed on the right and the left of 
the gun respectively. A complete set of electric firing 
circuits is fitted to enable the gun to be fired from either 
of these positions. Pereussion “firing gear is also pro- 
vided. The guns are protected in front by 9in. of hard 
armour, and on the sides and back 6in. The training 
angle is from right ahead to 30 deg. before or abaft the 
beam, or a total angle of 120 deg. 

Six-tnch gun mountings.—The 6in. guns are mounted on 
the well-known central pivot principle. This principle was 


first introduced by Sir W. G. Armstrong, Whitworth and | 


Co., and has since been adopted for mounting guns of 
medium calibre by all the Governments and armament 
constructors in the world. Briefly to describe this 
system, it may be said that the gun is mounted in a 
cradle in which it recoils, the recoil being absorbed by an 
oil buffer attached to it forming a part of the cradle, the 
piston of which is attached to the gun. The cradle is 
mounted by means of trunnions on a Y piece, which 
revolves on hard steel balls placed on a fixed pedestal. 
This pedestal is bolted to the ship’s structure, the elevating 
arrangements are attached to the cradle, thus enabling 
the elevating gun number to work the gear even during 
the firing of the gun without injury to himself. Telescopic 
sights are fitted in a convenient position. 


Arrangements for percussion firing are also provided. A 
circular shield is attached to the revolving Y piece so as 
to keep the port opening in the ship's side blocked up at 
any angle of training. This port opening allows for the 
gims to be trained through a range of 120 deg., viz., 
60 deg. before the bean and 60 deg. abaft. 
Twelve-pounder gun mountings.—The twelve-pounder 
mountings are similar in principle to the 6in. above 
described, but, of course, arranged to suit the smaller 
size of the gun. They are protected by revolving shields 


attached to the Y pieces by elastic stays. 

Torpedo tubes.—The vessel carries four 18in. torpedo 
tubes on the Armstrong-Whitworth principle, which has 
been fitted to all the Japanese warships built either in 
sie country or abroad since the date of the Fuji and the 

ashima, 


which were the two first ships to have this 





ights Electric | 
circuits are fitted to enable the guns to be fired by the | 
simple operation of pressing the trigger of a_ pistol. | 


apparatus. The vessel will also be fitted with a torpedo 
tube for firing 18in. torpedoes in the line of keel astern. 
This also will be a special design by the builders. 

The ammunition supply to the 12in. and 10in. guns has 
been described under the heading of mountings for these 
guns. The ammunition supply for the 6in. and 12- 
pounder guns is arranged for by supplying to each 6in. 
gun an electrically-driven ammunition hoist of the im- 
proved Elswick design. These hoists will bring up the 
projectile and the cordite charge, and maintain a continu- 
ous supply. The operation of the hoist is extremely 
simple, and necessitates the minimum personal attend- 
ance. The seaman working the hoist has only to start it 
in motion and then keep it supplied with the necessary 
anununition, which is automatically discharged in a 
position best situated for the working of the gun. The 
hoists for supplying the 12-pounder guns are of similar 
design; eight of them will be placed in suitable positions 
for supplying the 12-pounder guns. 





INSTITUTION OF NAVAL ARCHITECTS, 

THE first paper read on Friday morning was by Prof. 
A. Rateau, of Paris, on “ Steam Turbines for Marine Pro- 
pulsion,” an abstract of which will be found on another 
| page. The discussion was opened by Mr. Yarrow, who, 
after expressing his appreciation of the paper, said that 
just now the turbine was being fitted to a destroyer under 
the most favourable conditions for comparison with 
reciprocating engines. She was one of thirty boats, all 
alike save in the machinery. He then went on to discuss 
the merits of a combination of reciprocating and turbine 
engines. To imake the turbine reverse involved a great 
increase of weight and much complication of pipes and 
cocks. The reciprocating engine could be reversed in a 
moment, but the turbine could not. 

Mr. Speakinan, representing Mr. Parsons, spoke of 
efficiency curves given by Prof. Rateau. These he said 
were delusive. He dealt with the question of the 
efficiency of steam turbines as affected by the speed, and 
whereas some persons held that the turbine should be so 
designed as to be at maximum efficiency when giving out 
40 or 50 per cent. of its maximum power, as best meeting 
cruising needs, he held that the maximum efficiency 
should be reached at 75 per vent. of the highest possible 
power. He compared efficiencies with the reciprocating 
engines of the Hyacinth, which were most economical at 
67 per cent. of their full power. As to the power of 
reversing, Mr. Yarrow only provided for one-eighth of the 
full go-ahead power. This he did not think enough. The 
English destroyers could do, on half-power, and had done, 
on the measured mile 14 knots going astern. 

Sir W. H. White regarded the paper as remarkable for 
the frankness with which an inventor had admitted some 
disadvantages as well as many advantages in his own 
design. They all regretted that Mr. Charles Parsons was 
not well enough to attend the meeting, because to him 
more than anyone else the world owed the greatest 
developments of the turbine system of machinery. We 
were not as yet, however, in possession of the necessary 
information to enable us to reach definite conclusions on 
some points. They need not accept it as an axiom that 
the limit of speed for which turbine machinery was well 
adapted was 20 knots. His own conviction was that this 
type of machinery might be applied with great advantage 
and with remarkable economy for much lower speeds, if 
designed for that purpose. Nor did he think it was neces- 
sary to provide such great power for going astern as 
Professor Rateau suggested. At Spithead he was with 
Mr. Parsons on the Turbinia when she darted in and out 
between the lines of warships assembled. travelling all the 
time at a speed of 30 knots, manwuvring with extraordi- 
nary rapidity, without having any reversing engine to 
enable her togo astern. It was an interesting fact that 
this paper should have been read on the day the 
announcement was made that the directors of the Cunard 
Steamship Company have decided to apply the turbine 
system of machinery in the largest. and swiftest ships 
ever built. It was not possible for him to speak of what 
he knew in connection with the investigations which have 
led to that decision; but the course taken by the directors 
of the Cunard Company, after the close investigation they 
have had carried out on their behalf, followed by the 
| courageous decision to adopt this system—and so to take 
}astep of enormous magnitude, beyond anything which 
| has been done in the application of the turbine system of 

machinery—was one in which the Institution would wish 
| the Cunard directors all possible success. 

Mr. Campbell Swinton, one of the directors of the 
Parsons Steam Turbine Company, while challenging the 
accuracy of some of the statements made by Professor 
Rateau, agreed with Sir W. White as to the extreme 
importance of the paper. 

Professor Rateau received the thanks of the Institu- 
tion. 

Mr. J. Bruhn contributed the next paper. which dealt 
with the transverse strength of ships, being a supplement 
to one on the same subject read by the author before the 
Institution three years ago. An abstract is given below. 





IN CONNECTION WITH THE TRANSVERSE 


STRENGTH OF SHIPs,” 


In 1901 the author read a paper before the Institution, in which 
it was shown that many points in connection with ‘the transverse 
strength of ships might be examined by the-prig@iple of least 
work, which enables us to estimate the stresses o& complicated 
girders, where the usual statical considerations would not be 

| applicable. This method, based on the principle of least,work, is 
| so general in its character and so simple in its application that it 
can advantageously be employed in the solution of man#problems 
in connection with the strength of ships. The author, therefore, 
thought it would be useful again to draw attention to this method, 
which he then proceeded to apply to the examination of certain 
questions. The paper was profusely illustrated by diagrams, and 
is accompanied by nineteen large tables. It does not admit of 
being abstracted. The author concludes by saying :—In com- 
| paring the strength of the various types of vessels, and in bringing 
| a little more consistency into the application of our experience, | 


| SomE Pornts 








think that the method of least work may also be useful. Applying 
it to such general questions, it is, of course, necessary to take a 
broad view of the results obtained, but I believe the application of 
such more correct methods might often reveal the tendencies due 
to growing changes of practice, whether they were in the direction 
of approaching the limit of safety or in the direction of unneces- 
sarily increasing the strength. In the former case I think such 
methods might sometimes have prevented the actual straining 
point being reached. But the methods are perhaps more applicable 
in the latter case, where no amount of direct experience can show 
to what extent our factor of safety may have been increased by 
the gradual modifications in the type of vessel. In dealing with 
the strength of ships in general, the problem is really in certain 
respects simplified, and the whole question of the complex dis- 
torting forces and the shocks from striking waves may be elimi- 
nated. As ordinary seagoing ships are usually built, they are 
intended to be strong enough for certain general purposes. They 
are to be able to withstand very heavy weather and fairly severe 
methods of loading. But no vessel _can be strong enough to with- 
stand, say, any combination of hurricanes and tidal waves, nor 
any kind of distribution of cargo and other weights without 
straining. It is, therefore, in the ordinary case not a question of 
providing strength for certain definite and special circumstances. 
A ship is built of a certain standard strength, and has then to be 
handled accordingly. It is, therefore, unnecessagy to provide a 
system that will take account of the special cireumstances, It is 
only a question of comparing vessel with vessel, and simpler 
methods will be sufficient even for such purposes as improving 
the method of construction by obtaining the same strength with 
less material, or greater strength with the same material. 

Mr. Stromeyer in the discussion claimed to have antici- 
pated the author’s method, and criticised the application on 
certain points; Mr. Thearle praised the paper, and lauded 
the author's industry ; Mr. Fosbery King warned the meet- 
ing against accepting the diagrams qu intitatively; and Mr. 
Bruhn, replying to some of the points raised, adinitted that 
compound stresses were still indeterminable, and professed 
to claim no paternity in the doctrine of least work, which 
might be found in Lord Kelvin’s * Natural Philosophy.” 
The paper was generally admitted to be an exceptionally 
valuable one, and as much of the debate turned on 
mathematical questions that are not very safely reported, 
we venture to refer those who are interested to the 
verbatim reports of the discussion that will appear in the 
“* Proceedings.” 

An interesting paper, entitled ** The Normal Pressure on 
Thin Moving Plates,” by Mr. A. W. Johns, which we shall 
give ina future issue, was then taken, and provoked a 
good discussion, opened by Mr. Attwood, who laid weight 
upon the fact that the author had shown that the results 
obtained by plates moving in air were applicable to plates 
moving in water by introducing proper factors. Hence the 
results at which he arrived were of importance to naval 
architects, and, for one thing, the author had entirely 
upset the accepted rudder-head calculations: unfortu 
nately, he did not offer them any new formula. In refer- 
ring to the diagrams, he caused some amusement by 
saying that there was remarkable agreement between 
those of Dines and Beaufoy—tihey all had the hwup! 

This same hump was responsible for a good deal of the 
talking, and Mr. Gray explained that it was not at all an 
exceptional thing—in fact, its absence would be more 
remarkable than its appearance. It cccurred in many 
other cases. To mention only one, if steam were allowed 
to issue from a nozzle, there was a certain point only up 
to which it would expand; after that it found that it would 
have to do more work on its expansion than it could spare. 
if it wanted to issue at maximum velocity—hence a hump 
in the diagram at this point: and whatever the pressure 
inside the vessel might be, it was in the nozzle only 
58 per cent. of that pressure, and nothing would make it 
go lower or higher. 

Mr. Stromeyer mentioned, as another example, the 
flow of water in pipes. 

Mr. John Smith did not agree with Mr. Attweod that 
the rudder-head formula was overthrown, but he thought 
a distinction should be drawn between ships with and 
without dead wood. He thought that it might be pos 
sible to make some deductions from the curves given, 
and, after empirical contirmation, to arrive at a new 
formula for such calculations. He then entered upon a 
long discussion of the action of rudders, which, as Sir 
William White—who followed him—remarked, might be 
found in treatises on naval architecture. With regard to 
rudder-head calculations, Sir William was of the opinion 
that it was not possible, in the present state of our know- 
ledge, to find any formula that wholly represented the 
facts, and that it was therefore necessary to fall back on 
experiments and use a formula based on them. Under 
the circumstances, he thought it was desirable to err on 
the safe side, and he was opposed to the introduction of 
any formula which would reduce the present factor of 
safety. He referred to the experiments on thin planes 
recently conducted at the National Physical Laboratory, 
and reported on recently at the Institution of Civil Engi- 
neers by Dr. Stanton, who had made them. Finding 
that Dr. Stanton was in the room, he asked the Presi- 
dent to invite him to give some account of these experi- 
ments. This he did, laying stress particularly on the 
remarkable fact, which was now confirmed beyond all 
possibility of doubt, that there was greater action on a 
plane at 45 deg. to the current than on one at right angles 
to the current. This, he explained, was due to the fact 
that at this point the negative pressure behind the plate 
reached its maximum, and although the pressure on its 
face was diminished by the inclination, yet the sum was. 
as a whole, greater than when the plane was not 
inclined. 

Mr. Johns having replied brietly, the meeting adjourned 
till the evening, when two papers, one on Fire Preven- 
tion at Sea, by Mr. Edwin Sachs, and the other on Ship’s 
Composition, by Mr. A. C. A. Holzapfel, were read. 








SUPERHRATING LocomoTives.—Under the heading ‘‘ Railway 
Matters ” in a recent issue we quoted a passage stating that only 
six locomotives with superheated steam have been running on the 
Prussian State Railways. We are informed by Schmidt’s Super- 
heating Company, Limited, that this is incorrect, the actual fact 
being that in 1898 the Prussian State Railway built two Schm d+ 
superheater locomotives ; in 1899 four more were started : in 1902 
21 more were put on the road, which met with such success that 
another 39 were ordered, of which many are already running. 
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Fig. 37-THE FINISHED LANDWASSER VIACUCT 
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sewage works, and thence it goes on through the sewage farm 
itself, and is finally discharged into the river Tame. 

The course of the river will be walled and inverted from 
the last mentioned canal aqueduct as far as the end of the 
‘xisting walls, and the new works will be similar to those 
already completed above Lawley-street. Along a certain 
portion of the course where retaining walls have already 
been built, the new works will only have to consist of deepen 
ing and inverting. When the river bed is lowered and 
inverted as proposed, the gradient from the lower end of the 
culvert at the gasworks, as far as the canal aqueduct at 
Mill Pool, will be 1 in 508, which will give the required 
maximum discharge. As far Nechells weir the river 
course is designed to pass a flow of 1,600,000 gallons per 
minute, which, as already stated, is the maximum 
provided for. Below that point it will pass 1,500,000 
gallons per minute, the surplus 100,000 gallons going 
over the Nechells weir. Here the waterway under the canal 
aqueduct will be enlarged, and all water rights in the old 
river course will be preserved by laying an 18in. pipe, which 
is sufficiently large for the conveyance of dry-weather flow, 
from the bed of the new river course through the weir to the 
waterway under the canal aqueduct. From a point not far 
from the storm-water culvert near the gasworks, and as far 
as the boundary of the gasworks, the river bed will be 
deepened and a course will be constructed with dwarf slag 
walls capable of dealing with the dry-weather flow, picking 
up and giving a free outlet to the present 6ft. surface storm- 
water culvert near the ‘railway bridge. Bell mouths will be 
built at the head of the culvert at the gasworks, and in the 
canal aqueduct at the other end of the improved course, 
which will increase their discharging capacities by about 
LO per cent. 

The estimated cost of the whole of the works, including 
the land needed for the enlarged course—namely, £39,000 
is caleulated on the understanding that the riparian owners 
interested shall afford the necessary facilities for carrying out 
the work, and, as they will be greatly benefited by the 
improvement, it is not anticipated that any difficulty will be 
encountered under this head. The Gas Committee, in con- 
sideration of the improvement which will be effected in their 
property, and in consideration also of their being discharged 
from any further liability for the flooding of the river, have 
consented to find £13,000 towards the expense, and the 
needed balance of £26,000 will be borrowed by the Finance 
Committee. This matter of the further improvement of the 
river Rea has badly needing attention for a considerable 
period, and the Corporation of Birmingham may be con- 
gratulated upon having decided to take the work in hand, 
so that the facilities for- dealing with the storm water of the 
watershed may be rendered adequate to the requirements of 
the district. 


as 





IRRIGATION IN NORTH-WEST TERRI- 
TORIES OF CANADA. 
( By our Canadian Corresponde nt.) 
No. III.* 

THE idea of the engineers engaged in the preparation of 
plans for this work is to build dams across the rivers 
mentioned in a former article at given points, and, having 
obtained the necessary head, allow the water to run into 
the irrigation canals, these being constructed east and 
south or east and north, and following to some extent the 
natural runways, not, however, in the bottom of the run- 
ways, but as far up one slope as gravitation will 
permit—in some cases several miles—and thus affording 
an opportunity thoroughly to irrigate and farm the lands 
lving between the canal and the bottom of the valley. 

Everyone understands that even a civil engineer cannot 
prevail on water to run uphill, consequently the law of 
gravitation will be studied very carefully in the laying out 
of the work, and the object is to irrigate, or render avail- 
able for irrigation, the greatest number of acres at the 
least possible cost. 

Distribution of the water will be made as necessity 
arises, and in order to understand this matter it will be 
necessary to make some explanation as to the title and 
ownership of the water, and whose are the vested rights. 
Under the Canadian law relating to irrigation the user of 
the water, or the company undertaking the work, must 
not deflect from running streams such a quantity of 
water as shall cause the immediate dwellers in the vicinity 
of such streams to suffer loss or damage by reason of a 
shortage of water supply. Hence it will be seen that 
extreme care has to be exercised in the tapping of some 
of the streams, in order that a normal volume of water 
may be assured to the landholder. Work will be done 
with a view to placing the water channels in positions 
where the contents will be accessible for the greatest 
number of acres at the smallest possible cost. 

There are already several private individuals and public 
companies engaged in enterprises of this nature, and the 
distribution will be carried on very much on the same 
lines as those practised by the companies now doing 
business. The method is something like this: A farmer 
having lands adjacent to one of the canals wishes to use a 
certain amount of water, either for the irrigation of his 
land or for stock purposes. He constructs, or has con- 
tructed, a flood gate in the side of the canal, and digs a 
ditch, or several ditches, as the case may be, for the dis- 
tribution of the water after he has pulled up the flood 
gate. He leads the water down by means of main and lateral 
channels to his crop land, and then by small ditches not 
much larger than plough furrows, evenly over all his 
Jand, and into smaller ditches running parallel to one 
another, and perhaps 20ft. apart. In the dry season, or 
when the rainfall is altogether inadequate, it will ‘be 
necessary to open the tiood gates every day, and maintain 
sufficient men on the spot to see to the proper carrying 
out of the work, as, unless done regularly and faithfully, 
it is of no avail. 

With regard to the cost per acre, I can give no very 
approximate idea, but an average of twelve States is 
appended :— 

Dols. 
8.15 
1.07 


12.12 


Average first cost of water rights per acre... 
Average value of water rights per acre in year 1900 
Average annual cost of water peracre ... ...... 
Average first cost per acre of preparation for 

cultivation ... = eb ecg gates 
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The average in the first case is derived from state- 
ments of all persons who have constructed ditches, canals, 
&e., or who have purchased water rights from others. 
It also includes all the cases where individual farmers 
have ploughed small ditches from a creek to their culti- 
vated land, and also when, on a larger seale, irrigation 
has been introduced by means of large canals. 

In the second item—the average value of water rights 
per acre—there is a wide range. The average is 26 dols. 
per acre—that is, the value to the owner of the land, in 
addition to the value of the land itself, is 26dols. per 
acre. Tt should be stated here, however, that in many 
localities, owing to the excessive drought. I am speaking 
now of some of the United States where irrigation is 
practised—the land would be almost valueless were it not 
for the water rights. 

In the third item the average annual cost per acre of 
keeping the water in circulation over the cultivated areas 
is 1.07 dols. per acre. This small cost is largely owing to 
the fact that the lateral ditches and smaller canals are 
frequently owned by the individuals themselves, and the 
annual repair account does not run up very high. 

In the fourth item the average cost of bringing the land 
under cultivation in the cases taken was 12.12 dols. 
per acre, this figure also being subject to wide variation ; 
in some districts the cost was only 4.50 dols. per acre, 
while in the State of California it was 17.50 dols. This 
is explained by the difference in the surface of the ground, 
for some districts present very few difficulties, while 
others are rough and uneven, and take much time and 
money to put into proper shape. 

This table and notes are gathered from American 
systems now in operation, and may be taken as a fair 
indication of what the expense and result will be. The 
Canadian Pacitic Company has now let some of the 
contracts, and we shall very soon know how it is going 
to work out for us here. 

The enterprise is great, and it is to be hoped that the 
result here, as in California and other States of the 
Union, will justify the expense. 





JAMES STAATS FORBES. 

Many of our readers will hear with regret that Mr. James 
Staats Forbes died on Tuesday, aged 81. Another link with 
the early engineers is lost. It is true that Mr. Forbes was 
best known as an adininistrator of railways, but it was 
originally intended that he should be an engineer, and 
acquiring skill as a draughtsman he got an introduction to 
Brunel, and was given employment on the construction of the 
Great Western Railway. At that time and for several years 
subsequently the railway work of the world was being done 
by English, Scotch, and Irishmen; and young Forbes, like 
many others, sought work in Europe. How he succeeded in 
obaining the management of the Dutch-Rhenish railway 
remains to be stated. The line was on the verge of bank- 
ruptcy. He made it, after a period of very hard work, a 
reasonable commercial success. 

Subsequently he was asked to take the management of the 
London, Chatham, and Dover Railway. That line was in the 
receiver’s hands. The rolling stock was protected from sale 
by the Sheriff by labels, stating that it was the property of 
private individuals. On every side was debt, confusion, 
pressing creditors, and lack of money. The work done by 
Mr. Forbes was fairly successful, and in 1871 he was asked 
to join the old Chatham and Dover Board, and from 1873 
until the time of the amalgamation of the undertaking with 
that of the South-Eastern Company, in July, 1898, he held 
the dual oftice of Chairman and General Manager. 

Mr. Forbes was always of opinion that the South-Eastern 
should combine with the London, Chatham, and Dover 
Company; but when the amalgamation was at last effected, 
he declined the position of chairman of the managing com- 
mittee, which has been filled, to the complete satisfaction of 
both bodies of shareholders, by Mr. Cosmo Bonsor, who is 
also Chairman of the South-Kastern Company, each still 
having, for certain limited purposes, an independent existence. 
Mr. Forbes, however, consented to remain as the adviser of 
the combined undertaking, and for these services received a 
large fee. That office will now cease to exist, the entire 
control devolving upon the directors, the general manager 
(Mr. Vincent W. Hill), and the staff at London Bridge. 

Rigid economist as Mr. Forbes was, he was always ready 
to introduce valuable improvements. The difficulty lay in 
convincing him that innovations were worth what they cost. 
But he adopted the block system, automatic continuous 
brakes, hydraulic stop blocks, and to him is due the trials 
of the twin-ship system, as represented by the Calais- 
Douvres. He was fully alive to the necessity for an efficient 
cross-Channel service, and the admirable boats now belonging 
to the railway companies are largely the result of his policy. 
He was for many years Chairman of the Metropolitan District 
Railway Company, the Didcot, Newbury, and Southampton 
Railway Company, and the Whitechapel and Bow Line. 
Mr. Forbes, however, did not confine his attention solely to 
railway companies, having at one time or another been 
President of the National Telephone Company, and Chairman 
of the Edison and Swan United Electrie Light Company, 
the North Metropolitan Railway and Canal Company-—-now 
known as the Regent’s Canal and Docks Company—and the 
London Flectric Supply Corporation, while he was also 
connected some years ago with the Board of the Lion Fire 
Insurance Company. 





DOCKYARD NOTES. 


In the cruiser squadron ‘“‘ race home’’ the Berwick had a 
tube burst, which killed one stoker and seriously injured 


another. She is the Niclausse boilered ship of the squadron, 
and this mishap put an end to the competitive tests between 
that type and the Belleville, as the squadron stopped to bury 
the victim. At present all that is known is that the Drake 
and Good Hope proved extremely economical, while none of 
the County class shone in that direction. On the other hand 
the County class ships, especially the Donegal, complained 
considerably of the raw stokers with which they were inun- 
dated. Sir Charles Dilke recently drew attention to the 
stoker question in Parliament ; but very little result is 
apparent. Trained stokers are scarce, and of such as there 
are, practically all the spare men are Belleville trained. These 
are put into ships with other types of boilers, where they 





naturally succeed only indifferently, and the Belleville ships 
left to shift with raw material. This in many cases does not 
greatly matter according to all accounts, as the raw hand 
presently ‘tumbles to his job,’’ but one or two ships with 
other types of boilers who have been given the Belleville traineq 
stokers claim this as a cause of trouble. ‘‘ One stoker, one 
boiler,’’ they cry. If this is the latest we ought to haye a 
pretty varied selection of stoker training establishment 
and-by. But perhaps the real cause lies elsewhere. 


hy- 


THR destroyers Exe and Eden, of the new big type, are to 
be put in commission for the Mediterranean. The current 
Navy League Journal contains an attack on these big 
destroyers as compared with the Yarrow type used jn the 
Japanese navy. That is all very well, but comparatively fey 
of our earlier destroyers are either Yarrow or Thornyer: ft. 

Tur new Russian programme of six Emperor Paul type 
ships seems likely to be increased to eight, with a number of 
Bayans in addition. It is said that they will be built in 
Germany ; but France is more likely to secure the bulk of 
orders that go outside Russia. It is doubtful whether this 
country will get any, and America is practically certain not 
to, on account of the feeling now existing in Russia. [er- 
haps the same thing may be said of British firms, except for 
the action of the Talbot’s captain at the battle of Chemulpo, 
This seems to have made a very favourable impression of 
impartiality in Russia, so possibly public feeling there may 
not be altogether against employing British firms. Certainly, 
if the Russians want ships quickly, this will be the country 
to apply to. pacts : 

SvuBMARINE Al still remains at the bottom. When tirst 
she went down there was considerable prospect of a very 
necessary scandal at the absence of salvage ships in our prin- 
cipal harbours. Probably when Parliament meets this will 
happen yet. It ought to, at any rate. 

For ‘‘economy,’’ Marconi apparatus has been removed 
from most of the ships in the Mediterranean Fleet. 





INSTITUTION OF CiviL ENGINEERS. —The eighth general meeting 
in session 1903-04 of the Glasgow Association of Students was held 
last night in the Institution Rooms, 207, Bath-street, Glasgow, 
The President, Mr. J. E. Harrison, M. Inst. C.E., was in the 
chair, and Mr. William Jackson read a paper on *‘ Works on Loch- 
earnhead Railway.” The paper began by indicating the general 
route of this railway, and then went on to describe some of the 
more interesting works on it. An account was given of the 
methods adopted in setting out work. The new stations at Loch- 
earnhead Junction and Lochearnhead were touched upon, and the 
large concrete viaducts at Edinchip and at Glenogle were 
described. The construction of the latter viaduct was dealt with 
somewhat fully, the timbering employed being carefully explained. 
Some points were taken up in connection with the bridge over the 
Beich Burn, and then reference was made to the various slips 
which have occurred on the line. The measures adopted to deal 
with these were explained. The construction of the tunnel at St. 
Fillans was the next point of interest, and, in conclusion, the 
important question of slope drainage was gone into, The paper 
was illustrated by diagrams and lantern views. A discussion 
followed, and on the motion of the chairman a very hearty vote of 
thanks was awarded to Mr. Jackson for his interesting paper. 


THE GERMAN Socrety oF ELectro-CHemists, -The annual 
meeting of the Deutsche Bunsen Gesellschaft is to be held this 
year at Bonn, on the three days, May 12th to 14th, and the 
following provisional list of papers has been published by the Com- 
mittee charged with the arrangements for this 1904 meeting of the 
Society :— Professor Arrhenius, Stockholm, ‘‘ The Chemical Mass 
Action of Toxines”; Professor Roozeboom, Amsterdam, ‘ The 
Application of the Phase Rule to the Mixtures of Iron and 
Carbon”; Professor Bredig, Heidelberg, ‘‘ The Catalysis of 
Cyanogen Compounds”; Professor Dreser, Elberfeld, ‘‘ The 
Determination of the Freezing Point and Conductivity of Urine ” ; 
Professor Elbs, Giessen, ‘‘ Electro-chemical Reductions”; Dr. H. 
Goldschmidt, Essen, ‘‘ The Ruthenberg Electrical Concentration 
and Reduction Process for Iron Ores”; Professor Heyn, Char- 
lottenberg, ‘‘ The Hardening of Steel from the Physical Chemist's 
Standpoint”; Dr. Lobb, Bonn, ‘‘ Pyrogenic Reactions and Dis- 
sociation Phenomena” ; Professor Mathesius, Charlottenburg, ‘‘ The 
Production, Constitution, and Utilisation of the Slags produced 
in Metallurgical Operations” ; Dr. Wolf Miiller, Miilhausen, ‘‘ The 
Passive State of the Metals”; Professor Ostwald, Leipzig, subject 
not yet settled ; Dr. Sackur, Berlin, ‘‘ The Lead-tin Alloys”; Dr. 
Schroeder, Bonn, ‘‘The Relation of ‘Kyroscopie’ to Medical 
Science”; Professor Tammann, Gittingen, ‘‘Glass Formation, 
and Devitrification.” Further papers are expected, and as Bonn 
is one of the most charming and attractive of German University 
towns, a successful gathering, in point of numbers and interest, is 
to be expected. We have arranged to have aspecial corre- 
spondent at this meeting ; and a special report of the papers that 
are most interesting to our readers will appear in our issues 
towards the end of May. 


SEVENTH INTERNATIONAL CONGRESS FOR THE PROTECTION OF 
INDUSTRIAL ProperTy,.-—An international congress for the protec- 
tion of industrial property is to be held in Berlin on May 24th to 
30th. Papers and reports dealing with each of the questions on the 
agendaare being written, and will besentoutseveral weeksin advance 
in the English, French, and German languages, toall those intending 
to take part in the congress, The transactions and discussions of 
the congress will be carried on in English, French, and German, and 
shorthand notes of the proceedings will be taken in these three 
languages. In recognition of the importance of the congress, the 
Secretary of State for the Interior, his Excellency Dr. Graf von 
Posadowsky-Wehner, has consented to act as honorary president. 
The meetings of the congress will be held inthe Parliament House 
—Reichstag. The agenda is as follows:—Part I, Revision of 
the Paris Convention. (A) General Questions. I. The meaniny 
of placing persons of countries belonging to the Union on the same 
footing as ‘nationaux”—English text ‘‘subjects and citizens” ; 
United States of America text, ‘‘natives” — Article 2 and 5. 
II. Protection at international exhibitions. (B) Patents. 1. The 
right of priority. (1) Assertion of claim to priority (a) Time of 
making the claim. (+) Formalities. (c) Dating of patents. (2) 
‘‘Under reserve of the rights of third parties”—prior user. 11. 
Compulsory working. (() Designs and Models. I. The practical 
formulating of an international protection for designs and models. 
I]. The international protection of productions of applied art 
keeping particularly in view the diversity of existing domestic 
legislations. (D) Trade Marks. I. Protection in country of 
origin as essential condition of international protection of the mark ; 
regarded especially as a condition of (1) granting ; and (2) main- 
taining the right to protection. II. Admittance of marks for 
registration ‘“‘telle quelle ”—‘‘in the form originally registered. 
Article 6. III. Collective marks. IV. Confiscation of unlawfully 
marked goods. Article 9.. Part II. Agreements of Madrid. 
A, The Madrid Agreement of April 14th, 1891, regarding inter- 
national registration of marks. B. The Madrid Agreement of 
April 14th, 1891, to prevent false indications of origin on goods. 
Further particulars can be obtained from Dr, Albert Osterrieth 
Wilhelm Strasse, 57/58, Berlin. 
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RAILWAY MATTERS. 


Deine Thursday, March 31st, 4200 passengers left 
Pover and Folkestone for the Continent, of whom 2500 passed 
through Dover. 

Tur returns show that the Indian Railway revenue for 
the past eleven months is Rs, 180 lakhs ahead of the total for the 
corresponding period of last year, and is within Rs, 2 lakhs of last 
year’s full amount, 
” [ur survey of a line of 40 miles from Lodhian to Mailsi, 
on the North-Western Railway of India, has been completed. The 
Jans and estimates of the project are in course of preparation in 
the Construction Branch of the Engineer-in-Chief's-office, North 
Western Railway. 

[v is expected that the line of the Northern Railway, 
(eylon, to Anuradhapra, will be open for traffic shortly, but the 
Malwatuoya bridge has oa to be completed. The rails are laid on 
two-thirds of the entire line, but bridges and culverts and much 
else remain to be completed, 


Ix the House of Assembly at Cape Town, Dr. Smartt, 
Commissioner for Crown Lands and Public Works, said the reduc 
tion in railway rates, arranged at the Bloemfontein (Conference, 
had involved an annual loss to Cape Colony of £70,000 on the 
through rates, and the same amount on the local rates. 


Tur Dominion Steel Company of Sydney, Nova Scotia, 
has decided to put ina steel rail plant. The company has sent 
steel billets to England, and had them manufactured into steel 
rails under a Government inspector, who has forwarded a report 
stating that the rails are of the best quality. The rails now being 
returned will be placed on the Intercolonial, Grand Trunk, and 
Canadian Pacifie Railways to be tested. 


Tue London United Tramways Company's line con- 
necting Hammersmith Broadway District Railway with the City, 
wa Acton, Kaling, Hanwell, Southall, Hayes, Hillingdon, and 
Uxbridge ‘Town, has now been constructed. With the completion 
of the depét and sub-station at Hayes, within the next few weeks, 
the works will be ready for the official inspection of the Board of 
Trade, when the line will be opened for public traffic. 


THE gross receipts of the Bradford Coporation’s electric 
tramways for 1903-4 amounted to £193,000, as against £173,000 in 
1902-3. The expenditure amounted to £120,000. As a trading 
concern there would have been £75,000 left for dividend and 
depreciation, though the maintenance of the cars, permanent way, 
and the overhead equipment comes out of revenue ; £37,900 will 
be applied to the sinking fund and interest, and the balance will 
be allotted to depreciation and such other purpose as the Council 
thinks fit. 

SomE interesting evidence respecting the running of a 
great tramway service was given during the successful appeal of 
the London United Tramways Company against the assessment of 
their lines by the Brentford Union. The company claimed that 
it was bound to keep £10,000 in the bank to induce a bank to deal 
with all its coppers, that the life of the road was nine years, of the 
cars fourteen, of the underground cables thirty-two, and the over- 
head wires twenty-three. The Assessment Committee put the 
rating figure at £18,552, The Court fixed it at £11,245, 


Ong of the new German locomotives which are to be 
sent to the St. Louis Exhibition was tested the other day, drawing 
1 train consisting of six corridor carriages, on the Zossen Military 
Railway, and gave great satisfaction. The Berlin correspondent 
of the Standard says that. quite by accident the Dresden train, 
which runs parallel to the Military Railway, for part of the 
distance, passed during the time of the trial trip. The new loco- 
motive ran over the six kilometres of parallel roadway in just over 
tive minutes, while the express train took seven and a-half minutes 
to cover the same distance. 


A BLUvE-BOoK ixsued recently states that the personal 
accidents reported to the Board of Trade by the several railway 
companies during the year 1903 caused 1242 deaths, while 18,557 
persons were injured, Twenty-five poe were killed and 769 
injured by accidents to trains, &c., and 123 were killed and 1912 
injured by accidents from other causes in the course of public 
traffic. These figures showed an increase of nineteen killed and 
135 injured over those for 1902, Four hundred and fifty-five ser- 
vants of companies or contractors were killed and over 3700 injured 
last year in the course of public traffic. 


THE city of Chicago has again temporised with the 
surface transportation problem by granting a franchise ex tension until 
January Ist, 1905, to the Chicago City Railway Company operating 
the lines on the south side, thereby putting off nine months the 
settlement of a twenty-year franchise grant. At any time during 
the past year a settlement of the franchise question, as regards the 
Chicago og Railway Company, could easily have been made, says 
the Street Railway Journal, had the city authorities ceased to 
discuss non-essentials in the framing of a franchise extension 
ordinanee, and proceeded at once to settle the important points 
and frame an ordinance to be submitted to the council. 


THE prospect that «a Bill may be passed by Congress 
ordering the lowering of the tunnels under the Chicago River, 
because they are at present obstructions to navigation, has brought 
to a head the question as to what should be done with these 
tunnels by the city in case the Government should require them 
to be lowered to permit the deepening of the river, Some are in 
favour of abandoning the tunnels altogether for the present. If 
the tunnels are lowered the approaches will have to be moved back 
a block or more each side of the river to avoid too steep grade. 
Tunnels, says the Street Railway Journal, would prove valuable 
adjunets to a system of underground street railway subways in 
the down town district, and this solution may be finally adopted. 


Tuar the late running of trains on the North-Western 
Railway of India is due to the age of locomotives is proved, according 
to Indian Engineering, by the Government Inspector in his last 
inspection report. The Southern Punjab Railway is worked chiefly 
with the K. 8. class locomotives, of which there are seventeen in 
use on train service, exclusive of shunting engines. There are 
many of them of great age, the oldest dating as far back as 1868, 
From a statement prepared by the locomotive superintendent, the 
iverage mileage of the seventeen locomotives of this class and the 
average mileage of the boilers have been calculated and give 
652,700 miles and 358,130 miles respectively. Not a single one of 
the engines has run less than 500,000 miles, and several have run 
over 700,000 miles. 

DIFFERENT theories have been enunciated in order to 
explain the creeping of the left-hand rail. The following explana- 
tion is offered by Mr. O’Busse, of Copenhagen, and appears 
feasible. As proved both theoretically and practically, the 
left driving-wheel of a locomotive—when the right crank has the 
lead—becomes deformed ; and, consequently, all the locomotives 
running on the line have their tires deformed more or less. Now, 
the result of the flats produced is that the left wheel has a smaller 
circumference than the right. Consequently, if locomotives had 
un entirely free path, they would always go to the left: but the 
tlanges of the wheels prevent this. The difference in the cireum- 
ference of the driving-wheels will thus either have the effect of 
exercising a forward thrust on the left rail or a backward one on 
the right. Now, the former is what actually occurs, and this is 
due to the fact that both rails tend to creep forwards under the 
effect of the blows given by the wheels to the rail ends at the 
joints, Consequently, it is easier for the left rail to go forward 
than for the right rail to go backward, for the latter movement is 
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NOTES AND MEMORANDA, 


carbon in the filaments of incandescent lamps with marked 
success, 


full-power trial off Plymouth on Saturday, her average speed 
being 24 knots, She will shortly proceed to Pembroke to complete 
for sea, 


Kennedy, which was paid off at Devonport last week, has been 
commissioned as a sea-going tender to the boys’ training-ship 
Impregnable, 


A NOVEL attempt will be made in California to utilise 
tale, produced locally, for making bricks to line furnaces burning 
oil. Ordinarily, these furnaces are lined with magnesite or other 
refractory material. 


THE imports of foreign coke into Belgium during 
January and February amounted to 56,100 tons, as compared with 
47,467 tons in the corresponding period of last year. There has 
also been an increase in the exportation of Belgian coke —from 
126,517 tons in the first two months of 1903, to 147,707 tons in the 
two months ending with February last. 





now annually produced is over § tons, and in the Cleveland 


total output of steel castings in the country is now, according to 


principal centre of the trade being the Sheffield district. 


Tuer Lords of the Admiralty have purchased about 
130 acres of land near Fareham, abutting on a creek in the upper 
part of Portsmouth Harbour. There is reason to believe that no 
time will be lost in erecting on this site a training school for lads 
joining the Navy, as under the new scheme the St. Vincent, Bosca- 
wen, and other old wooden ships will cease to be used as training 
establishments. 


economic importance. Fully one-fifth of the world’s supply comes 


Michigan and’ New York. In 1902 this country produced 
2,981,152 long tons, imported 168,549 tons, and exported 5580 tons, 
leaving for domestic consumption, largely for manufacturing 
chemicals, 3,144,121 tons. 


Ir having been reported that the twin 6in. guns of the 


Whitehall to Devonport to hold an inquiry. As a result, the 
Admiralty has ordered that the vessel is not to join the Home 


is in one of the axes of the guns, 


We learn that a method of producing soft zinc has 
been patented in France. Equal parts of zinc and aluminum are 
melted, to which a small amount of bismuth is added. This alloy 
is added to molten zinc until volatilisation ceases, The zinc is 


stated that the zinc so produced is of 99 per cent. purity, and, in 


qualities, 


THE production of steel in Germany last year amounted 
to 8,801,515 metrical tons. In 1902 the total was 7,780,682 tons, 
in 1901 6,394,222 tons, and in 1900 these figures show that the 


cent. The increase for the two years 1902 and 1903 was 
2,407,293 tons, or more than 37 per cent. 


Many ingenious processes have been developed for 
intensifying the oxidising action of air on metals by submitting 
the latter to reaction in the form of a finely-divided spray. The 


ment of cast iron, producing a refined iron or steel. Molten iron 
is caused to flow through a fine channel surrounded by an annular 


a fine spray. The spray is collected and allowed to flow together 


tapped. 

INTELLIGENCE has been received at Queenstown from 
Bermuda that the first-class cruiser Drake, belonging to the 
cruiser squadron under Rear Admiral Fawkes, has broken the 
world’s record for warships’ speed in a direct run from England to 
Las Palmas on a speed trial. The Drake averaged 24 knots, and 
practically ran away from the other ships of the squadron. Ona 
subsequent run from Jamaica to Bermuda the Drake made 
another splendid run, leaving Jamaica on a Saturday night and 
reaching Bermuda on the following Monday morning. During 
these trials the engines worked in a highly satisfactory manner, 
and there was no overheating of any part. 


THE alteration of the Bellerophon and Temeraire, 
which are to be used for the training of engine-room artificers, has 
been completed by Palmers. All the machinery is driven by belts 
from shafting rotated by electric power. Two dynamos have been 
fitted, each of 100 kilowatts, supplying electricity for 1200 lamps 
and seven motors varying from 7 horse-power to 20 horse-power. 
The dynamos have been supplied by the Thames Ironworks Com- 
any, and the engines by Messrs. Peter Brotherhood and Co., 
Vestminster. They are closed 150 horse-power engines, running 
at 450 revolutions, coupled direct to the dynamos, generate 450 
amperes at 220 volts. In the two ships 14 miles of eleztric cables 
are fixed, 


In connection with the mineral survey now proceeding 
in Ceylon, in conjunction with the Scientific and Technical Depart- 
ment of the Imperial Institute, specimens of minerals supposed to 
be monazite and uraninite have been sent recently to the Imperial 
Institute for investigation. The first of these has proved, on 
analysis, not to be monazite, but thorite, which is a silicate of 
thorium, containing over 66 per cent. of thorium oxide. The sup- 
posed uraninite has proved to be a new mineral, which it is pro- 
posed to name thorianite. It contains 75 per cent. of thorium 
oxide (thoria), in addition to small quantities of the oxides of 
cerium, uranium, and lead. Thorianite is therefore richer in 
thorium than any mineral at present known, 


At the meeting of the Physical Society held on March 
25th a paper entitled ‘‘ Note on the Measurement of Small Induc- 
tances and Capacities and on a Standard of Small Inductance ” was 
read by Professor Fleming. The author referred to a paper read 
before the Society last year by himself and Mr. W, C. Clinton, in 
which a motor-driven commutator was employed to measure small 
inductances. It had since been found that very good results could 
be obtained in the measurement of small inductances by Professor 
Anderson’s method by using a telephone in place of a galvanometer 
and a buzzer in the battery circuit. The author had found that 
for long solenoids, at least 50 diameters long, the inductance could 
be calculateu with an accuracy of about 1 per cent. by the rule :— 
Inductance in ems. = (Length of wire in one unit length of sole- 
noid) x (Total length of wire in the whole solenoid in cms.). A 
standard of inductance graduated in microhenries suitable for 
electric resonance experiments and Hertzian wave telegraphy was 
exhibited. The standard consisted of a spiral of copper wire with 
special means for producing gradual variation or definite variation 





contrary to the general movement of both rails, 


THE new cruiser Cornwall had a successful eight hours’ | 


Tue third-class cruiser Medusa, Commander F. W. | 


Ix Scotland the amount of open-hearth steel castings | 
district it is rather more—-two firms producing 6396 tons. The | 


the Jron and Coal Trades Review, likely to exceed 60,000 tons, the 


SALT is one of the most widely distributed minerals of | 


from the United States, principally from the brine wells in | 


cruiser Essex ‘are not true, an Admiralty official was sent from | 


Fleet, for which she was recently commissioned, until the mount- | 
ings of both guns have been made absolutely perfect. The defect | 


heated to a temperature of from 900 deg. to 1200 deg. Fah. It is | 


addition to being soft, it possesses other advantageous physical 


make of German steel in 1903 has been 1,020,833 tons above the | 
output for the previous year, being an increase of 11-6 per cent. | 
The increase in 1902 over 190] was 1,386,460 tons, or 21-7 per | 


latest proposal, that of M. Harmet, has for its object the treat- | 


air-blast which thus forms a tuyere, driving the metal forward in | 


again in a receiving chamber. from which the molten steel can he | 
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MISCELLANEA. 


THe metal osmium has been used as a substitute for| THe James Forrest lecture will be delivered at the 


| Institution of Civil Engineers on the 2lst inst. by Mr. Dugald 
| Clerk. The title is “‘ Internal (ombustion Motors.” 


| A PROJECT is on foot among the members of the Society 
| of Motor Manufacturers and Traders, who recently held their 
| show at the Crystal Palace, to promote next year’s exhibition at 
| Olympia. 
THe Automobile Association of America has just made 
arrangements for a motor car run in which 2500 cars from all the 
principal cities of the United States will take part. The objective 
| point will he the St. Louis Exposition. 


Proressor SEELEY, King’s College, London, will con- 
| duct ten geological excursions to examine the main channel of the 
Thames and some of its tributaries, to begin April 23rd, at Purfleet, 
| where the Thames flows over the chalk. 
| No persons are now allowed to land in Cape Colony 
| unless they have secured definite employment in the Colony, and 
| possess £20 on arrival. The labour market is overstocked, and a 
|} great many mechanics and labourers are unable to obtain work. 


| Saur bi iquettes, for export to tropical countries, aie 
| being made in Hungary. At the Aussee salt mines a plant is being 
installed to turn out in twenty-four hours 40,000 to 45,000 salt 
| briquettes weighing 2 Ib. each, and containing not more than 1 per 
cent. moisture. The process consists in subjecting !oose salt to a 
hydraulic pressure of 200 atmospheres. 


THE continued rough weather on the Lancashire coast 
has done serious damage to the promenade at North Shore, 
Blackpool. About 50 yards of what is known as the Lower Walk 
has been eaten ont by the waves, and the damage is estimated at 
£1000 at least. Massive blocks of masonry and cement have heen 
| washed away, and the breach is now barricaded. 


| THE British Consul at Cadiz states that agricultural 
machinery intended for the forthcoming Agricultural Exhibition, 
at Cordoba, are to be admitted into Spain free of duty. They 
must, however, be imported at (‘adiz, Malaga, or Seville, and bond 
| must be given to the Customs by two merchants at the port of 
entry, guaranteeing the payment of duty in the event of the 
machines being purchased and retained in the country. 


| Tue Civil Tribunal having rejected the demand of the 
| Colombian Government regarding the Panama Canal, and having 
| ruled that the New Panama Company has the right to dispose of 
its property in favour of the United States, M. George Holguin, 
the Financial Delegate of Colombia in France, declares that his 
Government will appeal against the decision, and is exhausting 
every legal means to carry the suit, if necessary, to the Court of 
Cassation. 

Tue Countess of Derby last week formaily opened a 
new reservoir for storage purposes, built by the Liverpool Corpora- 
tion, near Knowsley Hall, Prescot, at a cost of over £138,000. its 
purpose is tostore 122 million gallons of water, which will flow into 
it from Lake Vyrnwy and from Rivington, so that in the event of 
a breakage of the long lines of pipes between those places and 
Liverpool there will be sufficient water to supply Liverpoo! and the 
| neighbourhood for a week. The reservoir covers 27 acres. 


Last year the tonnage of vessels entering Antwerp was 
| 9,131,831, against 8,427,779 tons the previous year. Of this large 
| total the tonnage under the British flag was very nearly half, or 
4,352,109 tons, that under the German flag coming next, and 
amounting to 2,393,472 tons. No other nationality except 
Belgium itself reached a quarter of a million tons. British ship- 
ping at Antwerp the previous year reached 3,879,576 tons, the 
| increase being scattered generally over arrivals from all parts of 
the world. 

Tue Local Government Board have forwarded a letter 
| to the Holland—Lincolnshire—County Council, which was read at 
| a meeting at Spalding yesterday, with regard to the proposalof the 
Council to prohibit motor traffic along three of their roads at night. 
The Board thought the applications from local authorities for the 
special treatment of particular roads were very rare, for speciti: 
evidence of unsuitability must be given, and it was only in excep 
tional cases that the Board would sanction the entire closing of a 
road against motor traffic. 


A map of Great Britain has been prepared and issued 
| by the Ordnance Survey Department which shows the features of 
the country in considerable detail, and is yet on a sufficiently 
small scale to enable the map to be studied as a whole for 
strategical purposes. It comprises eight sheets, on the scale of 
10 miles to the inch. Orographical features are shown by shading, 
and different colours have been employed in the representation of 
roads and water. A distinction has been drawn between first-class 
and second-class roads, the former being detined by double, the 
latter by single lines. 

A pespatcH has been received at the Foreign-office, 
from H.M. Consul-General at Diisseldorf, with reference to the 
recently formed steel syndicate in Germany. A list is given of the 
companies joining the syndicate, with a total capital equal to 
£24,597,600, in addition to which there are five private firms, twu 
of them owning works of great magnitude, whose capital is not 
stated. The total yearly production of the works in question, on 
an average of three years, is given at 8,578,724 tons, whereas the 
proportion assessed by the Verband is only 7,794,096 tons, or 9-24 
per cent. less than the actual production. 


Tue electric tramecars in Liverpool are fitted with a 
roof covering which has been designed to afford ample protection 
during inclement weather, but to be capable, practically, of entire 
removal easily and rapidly when not required. The sides are pre 
tected by balanced windows, which can be held in any desired 
position, or dropped to the seat back level, and the top is composed 
of a permanent centre running through the length of the car, 
carrying the trolley stand, &c., and covering a third of the total 
width of the roof, which affords a housing for the two sliding side 
panels when thrown out of use. The top deck of the carcan thu 
be used alternately as an open top, entirely closed, or with side 
screens and open roof, 

Two new steam coastguard cruisers for the Roval 
Navy, to take the place of the sailing cruisers, have been designed 
by Mr. P. Watts. The larger of the new cruisers is to have a 
length of 130ft., a breadth of 23ft., and a displacement of 380 tons. 
Her engines will be of 650 horse-power under forced draught, and 
are to propel her at a speed of 11-75 knots per hour. The arma- 
ment is to consist of two 6-pounder quick-firing guns. The vessel 
will be constructed by private contract. The smaller cruiser is to 
have a length of 103ft.. a breadth of 21ft.. and a displacement of 
230 tons. Her engines will be of 300 horse-power, and she is 
estimated to steam 10 knots per hour. She will be equipped with 
two 6-pounder guns. 


THE proposal to limit the speed of motor cars in all 
parts of Newport to ten miles an hour was discussed by the New 
port Town Council recently. The borough engineer estimated 
that the town would be put to considerable expense in providing 
and maintaining the requisite notices should the by-law be passed. 
It was pointed out that Newport was one of the four towns which 
proposed to limit the speed to ten miles an hour, and that the 
by-law was unnecessary, because the police could proceed against 
a motorist who drove in the streets to the danger of the public, 
even if he was only proceeding at the rate of five milesan hour. The 
council agreed to refer the matter back to the Watch Committee 





in the inductance thrown into a circuit. 


for further consideration, 
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will receive THz ENGINEER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to TE ENGINEER, and 
accompanied by letter of advice to the Publisher. 

Tun Paper Copies. Tuick Paper Corres. 
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Paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
letters to be addressed to the Bditor of THE ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.”’ 








PUBLISHER'S NOTICES. 


. During the rebuilding of the house, No. 33, 
Norfolk - street, ‘‘ THE ENGINEER” will be 
edited and published in Temporary Offices, 
Nos. 2 and 3, Norfolk-street, to which all com- 
munications for the Editor or Publisher should 
be addressed. 


THE PREMIUM SYSTEM. 


*," The demand for the pamphlet on ‘The Premium System of 
Paying Wages” has been so great that two editions were rapidly 
echausted, and we have found it necessary to print a third. This 
is now ready, and since we were obliged some time ago to tell 
many correspondents that copies could not be obtained, we take this 
opportunity of informing our readers of the appearance of this 
third edition, It is substantially the sume as the two previous 
issues, and will, we betieve, be found valuable to employers and 
1 anagers who contemplate adopting this rapidly-extending system 
of paying workmen, 
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TO CORRESPONDENTS. 


&—” In order to avoid trouble and we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Jor insertion in thia column, must in all cases be aceompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instruetions, 

497 All letters intended for insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necéssarily for publication, but as a proof of good faith, No notice 
whatever can be taken of anonymous communications. 

42 We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to copies. 


REPLIES. 


C. R. (Dublin).—We would recommend you to see Warren on “ Bridge 
and Roof Construction,” and also the volumes on the same subject by 
Fiddler and Anglin. 

G. H. P. (Lincoln).—The best nava! authorities disagree about armament. 
The ships of the English Navy must be ig. ne to go to all parts of 
the world, and to remain at a great distance from home ports for long 
periods. The conditions are practically unique, and what holds good 
for the ships of uther navies is not necessarily suitable, or even possible, 
for our ships. 











MEETINGS NEXT WEEK. 


INSTITUTE OF MARINE ENGINEERS.—Monday, April 11th, at 8 p.m., at 
58, Romford-road, Stratford, E. Adjourned discussion, “ Petro] Motors.” 

Tue INsTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ ASsOcIA- 
TIox. —Monday, April llth. Paper, ‘‘ The Manufacture of Linoleum Floor 
Cloth,” by Mr. E. J. Stevenson. 

Socrery or Exaixgers.— Monday, April 11th, at 7.30 p.m., at the Royal 
United Service Institution, Whitehall. inary meeting. Paper, 
‘The Latest Practice in Sewage Disposal,” by Mr. H. C. H. Shenton. 

Tue InstrruTion or Exvecrricat ENoingers: Giascow SEcTion.— 
Tuesday, April 12th, at 8 p.m., at the Institution of Engineers and Ship- 
builders in Scotland, 207, Bath-street, Glasgow. Ordinary general 
meeting. ‘‘Corporation Telephones,” by A. R. Bennett. 

Tue INSTITUTION OF MECHANICAL EncIngEERS.—Friday, April 15th, at 
8 p.m., at the Institution House, Storey’s-gate, St. James’s Park. Paper 
to be discussed, ‘Compound Locomotives in France,” by M. Edouard 
Sauvage, Chief Consulting Eugineer, Western Railway of France. 

Tue InstITuTION oF CiviL ENGINEERS.—Tuesday, April 12th, at 8 p.ro. 
Ordinary meeting. Paper to be discussed, ‘‘ Recent Developments in 
Cargo and Intermediate Steamers,” by Edwin William de Rusett, M. Inst. | 
C.E. Wednesday, April 13th, at 2.30 pan.. Students’ visit to the Works 
of the Great Northern, Piccadilly, and Brompton Railway, in course of 
construction. : 

Tue Farapay Soctety.—Wednesday, April 13th, at 8 p.m., in the 
Library of the Institution of Electrical Engineers, 92, Victoria-street, 8. W. 
Ordinary meeting. Papers: ‘‘ Alloys of Copper and Arsenic,” by Arthur 
H. Hiorns. ‘ A New Primary Battery,” by E. G. P. Bousfield. .‘‘ Note 
on Determining Accurately the Percentage of Ozone in Gases not 
Dissociated by Moderate Heat,” by E. G. P. Bousfield. 





Tue IxstirvTion or Evectricat Excrngers.—Thursday, April 14th, 
at 8 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, 8.W. Ordinary general meeting. Discussion on “‘ Direct- 
reading Measuring Instruments for Switchboard Use,” by K. Edgcumbe, 
Associate Member, and F. Punga. Paper, ‘‘ Eddy Currents and Eddy ; 
Current Losses in Cable Sheaths,” by M. B. Field, Member. | 

Roya Institution oF Great Britarn.—Friday, April 15th, at 9 p.m. | 
Discourse on ‘‘ Korea and the Koreans,” by The Right Rev. Monsignor | 
the Count Vay de Vaya and Luskod, D.P.R.N., K.C.J.C. Afternoon 
Lectures: Tuesday, April 12th, at 5 p.m., Lecture I. on ‘‘ The Trans- 
formations of Animals,” by Professor L. C. Miall, F. , Fullerian Pro- 
fessor of Physiology, R.I.—Thursday, April 14th, at 5 p.m., Lecture J. on 
** Dissociation,” by Professor Dewar, M.A., LL.D., D.Se., F.R.S., M.R.L., | 
Fullerian Professor of Chemistry, R.I.—Saturday, April 16th, at 3 p.m., | 
“* Mezzotints,” by Cyril Davenport, F.S.A.—Monday, April 11th, at5p.m., | 
General monthly meeting. 















DEATH. 
On April 5th, at Garden Corner, Chelsea Embankment, James Staats 
Fornes, aged 81. 
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AMERICAN EDUCATION, 


Tue first-fruit of Mr. Mosely’s Commission of 
Inquiry lies before us in the shape of the inde- 
pendent report of Mr. Robert Blair, M.A., Assistant 
Secretary, Department of Agriculture and Technical 
Instruction in Ireland. While it is true that Mr. 
Blair has little to write concerning the education of 
engineers, it will be found that his report is full of 
interest. We gather from it that, although there 
are excellent features in American systems of 
training, many things are either wholly unsuitable 
to the people of this country, or absolutely defective 
and inadequate in themselves. Confining our 
attention to that portion of the report which 
deals with technical education, we find that 
Mr. Blair has some things to say which are 
quite opposed to the theories advanced with 
much persistence and acrimony by not a 
few enthusiasts in this country. Mr. Blair very 
frankly explains that the governing idea which 
led to the formation of a Commission to undertake an 
inquiry into American education, was the belief that 
the result would demonstrate that the commercial 
superiority of the United-States is due to the cir- 
cumstance that American public cducation is 
superior to that of Great Britain. We are by no 
means certaitr that this really was Mr. Mosely’s 
view. We rather incline to the belief that he him- 
self at all events, went into the scheme with an open 
mind. The conclusion at which Mr. Blair has 
arrived does not support the theory. stated above. 
The general effect of his visit has been to confirm 
what we thinkis the common view, that the American 
school system, past and present, has not been 
a large determining factor in the success of American 
industries and commerce. “Such success was due 
in the. first place to the virile and enterprising 
character of. the American people—characteristics 
not developed by education in the narrow sense of 
the schools, but by education in the’wid:r sense of 





the effect on the American people of two centuries 
of pioneering in a vast pa rich, but undeveloped, 
though not uninhabited, continent; in the second 
place, as in the United Kingdom and in Germany, 
to great individuals —Carnegies, Whitworths, 
Krupps; and in the third place, to the constant 
contribution to the citizenship of the United States 
during the middle half of the nineteenth century of 
much excellent human material from the United 
Kingdom, and, in a less degree, from the other 
countries of Europe.” 

But although the influence of the teaching system 
has not been great in the past, Mr. Blair holds that 
it is profoundly affecting the future of American 
industry. We fail to follow his reasoning here. 
The history of American manufacturing is compara- 
tively very brief. Ten years have sufficed to effect 
an enormous and unparalleled development of 
commercial enterprise and technical skill; but 
we cannot find that any radical change has 
taken place during that time in methods of 
teaching ; or that such change, even if it had taken 
place, would have had any eftect, because the men 
resulting from the altered training must still be too 
young to achieve much; and this is the more cer- 
tain, because in the United States, no matter what 
may be said to the contrary, it is a fact that college 
training lasts so long that the finished product holds 
no responsible post until he is nearly thirty years 
of age. The young men who, it is claimed, have 
done so well, have not been inside the walls of a 
technical college. Curiously enough, Mr. Blair 
seems to think that the favour in which the college 
man has been held of late years is “the result of 
sentiment more than of any well-rooted conviction 
that such a man is the best. The sentiment is of 
recent date, and possibly was due originally to a few 
excellent college-trained men who had ‘come 
through.’’”” One-authority of much experience told 
Mr. Blair that he attributed the whole movement 
to a single Zurich Polytechnic man. 

It appears to be beyond question that within 
certain limits the college-trained men in the United 
States are a success. Out of 300 Boston students 
185 men report that their income is, collectively, 
about £114,000. Of those receiving less than £200 
a year, there are only two. Ten are making each 
over £2000 a year; forty-three are earning £300. 
The average income is £600; or omitting a few 
exceptional cases, £471. These men joined a class 
in 1893. On the whole the result is satisfactory, 
even when we bear in mind the difference in the 


| value of money here and in the United States, and 


the probability that the work is much harder. 
When, however, we push our inquiry further, we 
find that, a3 compared with the total number of 
persons employed, the college-trained men constitute 
but a small percentage. It is in electric work that 
the percentage is highest. Thus at the Carnegie 
steelworks, out of 7000 hands only 100 were college- 
trained; while at the Schenectady works of the 
General Electric Company the number is 264. The 
Baltimore and Ohio Railway Company has 559 
apprentices ; of these 24 are college graduates. All 
these figures are suggestive, but they are not essen- 
tially convincing. 

The more carefully this report is studied, the 
more evident does the influence of national indi- 
viduality make itself apparent. There is a racial 
difference between the British and the American 
youth that no amount of education or training can 
overcome. A single example will suffice here. 
Boys’ schools, in which the pupils are as much as 
sixteen years old, are managed and taught exclu- 
sively by women. The American boy of sixteen is 
precocious—ahead -in many ways of the- English 
boy of eightéen. Need it be argued that in this 
country the mistress for a public school is simply 
impossible? Yet the system appears to give com- 
plete satisfaction at the other side of the Atlantic. 
No system of education can be successful that leaves 
out human nature; and racial differences make it 
very difficult for the members of a Commission of 
citizens of one country to appreciate fully and 
minutely the methods in vogue in any other 
country. Mr. Blair has not escaped this difficulty. 
But he has obviously done all that man can do to 
arrive at an impartial conclusion. 


STEAM TURBINES AT SEA. 


THE paper read on Friday week by Professor 
Rateau before the Institution of Naval Architects 
was full of interest. Itis to be regretted that the dis- 
cussion which followed it added nothing in the way 
of information but expressions of opinion. This is, 
we suppose, for the present unavoidable. Much has 
no doubt been learned, but much more remains to 
be acquired by experience. A few statements, how- 
ever, if not quite new, were at all events for the 
first time put forward as certainly true. Thus, for 
example, it seems to he accepted by men speaking 
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with authority that a combination of the recipro- 
eating engine and the turbine will best meet sea- 
going conditions; and it is also clear that the 
attempt to make the turbine go astern results in 
great complication, increase of weight, and of first 
cost. It appears that various engineers have 
already suggested diverse combinations of the 
turbine and the reciprocating engine. Mr. Henry 
Davey’s suggestion in our correspondence columns 
was overlooked at the meeting. 

Tt may be taken as proved that the steam turbine 
is quite as economical as a good triple-expansion 
engine, provided the necessary conditions are 
present; but the efficiency limitations of the turbine 
are much narrower than those of the reciprocating 
engine. The speed of the triple-expansion engine 
may vary a good deal without much 
economy, but this is not the case with the turbine. 
Again, with the piston engine a difference of a 
couple of inches or so in the vacuum hardly affects 
the consumption of fuel; but an abnormally 
high yacuum is essential to the success of the 
turbine. So long as a ship is steaming in 
northern seas this is of small import; but it 
is to be feared that there will be a considerable 
loss both of power and coal when the turbine steamer 
finds herself in tropical waters. A temperature of over 
90 deg. is not unknown in the Red Sea and Indian 
Ocean. This temperature corresponds to a water 
vapour tension of nearly 14in. of mercury. 


Professor Rateau’s paper is remarkable fcr its | 


pessimism. He, although an inventor of a very 
excellent turbine, is anything but enthusiastic about 
it—at all events, for propulsion at sea. It is not 
quite easy to follow his arguments when contending 
that for speeds of ships below 20 knots it is not well 
suited So far as we understand him, he appears 
to say that as the blade speed of the turbine must 


be high the rotational velocity of the propeller must | 


also be high, and that a quickly revolving screw is 
not suitable for a slowly moving ship. We do not 
think that Professor Rateau has adduced any sufti- 
cient proof that that is true. A 1500 kilowatt 
Curtis turbine is now being made by the British 
Thomson-Houston Company, which will probably 
only make 1000 revolutions per minute, a manage- 
able speed for a propeller. It must, however, be 
admitted that so far a high propeller efficiency does 
not appear to have been attained. At all events, 
excessive slip—25 per cent. seems to be almost the 
minimum—is apparently inseparable from the turbine 
driven screw. It is a noteworthy fact that so far no 
information has been published concerning the con- 
sumption of fuel in turbine-propelled ships, except 
the somewhat vague statement that The Queen 
burns about 2 per cent. less coal than other steamers 
on the station. But this may be explained by the 
heautiful lines of the hull, without any reference to 
her engines. Indeed, there has not been much chance 
as yet of obtaining data. It must be remembered 
that the turbine, the propeller, and the ship constitute 
three parts of a composite whole. The shipping 
world will not long rest content with the fact that 
the turbine does not use more steam per horse- 
power per hour than does a piston engine. The 
question for the shipowner is the consumption per 
voyage—in other words per ton-mile. The turbine 
may in itself be a very economical machine; yet, if 
its power be wasted by an inadequate propeller the 
use of which is inseparable from the turbine, the 
turbine cannot become popular as a marine engine. 
A great number of problems present themselves for 
solution. For the moment we have that raised by 
Professor Rateau—namely, the suitability of the 
turbine for boats of moderate speed. We have only 
to suggest once more that an increase in the 
diameter of the turbine must be attended with a 
reduction in the velocity of rotation; while 
t has yet to be proved that a fine pitch pro- 
peller is necessarily less efficient than one of 
normal proportions. The Queen’s performance can 
teach little, because her trips are so short. But the 
Newhaven-Dieppe boat ought to be in a position 
very soon to supply information about coal con- 
sumption, because her trips occupy about four times 
the number of minutes required to cross from Dover 
to Calais. 

For land purposes difficulties of, the kind which 
we have been considering do not arise. The turbine 
may be run at the speed most suitable to it. The 
largest turbine yet made has been completed quite 
recently by the Westinghouse Company for gene- 
rating current for working the terminal tunnel of 
the Pennsylvania Railroad Company. It is 11,000 
horse-power. It runs at 750revolutions per minute, 
and develops 30 horse-power per every square foot 
of floor space occupied. But this sinks into insig- 
nificance as compared with the turbine plant which 
it is proposed shall be put into the new Cunard 
liners. In ‘our issue for October 17th, 1902, the 
conditions necessary to secure a 25-knot speed 
were set forth and illustrated by diagrams, The 
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ship must be nearly 800ft. long, and as 70,000 
horse-power would be required for 24°5 knots, 
four turbines of 18,000 I.H.P. each would be 
needed. The steam turbine has now reached 
that point in its life when details have become 
all important. Its principles have been fairly 
well settled. The mathematician has probably 
said his last word. How the turbine has to 
be made has now become the question. Up to the 
present tens of thousands of little blades, not much 
bigger than those of a penknife, have had to be 
made with minute accuracy, and then fixed in dises 
which revolve at a very high velocity. This does not 
appear to be a commendable system, or one that 
will represent finality. Already schemes are on 
foot for in all cases cutting the blades out of the 
solid dise by special machine tools, the method used 
in making a portion of the Curtis turbine; or for so 
altering the shape of them and their relations with 
each other that much more solidity can be obtained 
than now. Securing blades with piano wire 
wrapped round the spider which carries them does 
not seem a satisfactory or elegant device. Invention, 
however, has not come to a standstill, and patents 
are being taken out daily for improvements. Those 
who have the widest experience with the steam 
turbine are also those who will most cordially wish 
inventors success. The clamorous need is for an 
efficient turbine of great solidity of construction, 
which can be easily made by machine tools at a 
moderate price, and which will run at just that 
velocity which will give the highest economy when 
working in combination with a screw propeller and 
a ship—conditions quite different from, and far more 
exacting, than those obtaining in an electric power- 
house. 


THREE-CYLINDER LOCOMOTIVES. 


Wirxis the last four years the power of the 
locomotive engine has undergone a _ remarkable 
development. With the first causes of the develop- 
ment we do not now concern ourselves. Engines 
have now to haul trains weighing as much as 
300 tons, at average speeds of between 50 and 
60 miles an hour, over long distances, up hill and 
down dale. The work is not easy. The methods of 
accomplishing it to the best advantage do not seem 
to be yet settled, and an examination of recent 
practice brings out not a few curious points for 
consideration. Until the discussion on M. Sauvage’s 
paper, read before the Institution of Mechanical 
Engineers on March 18th, is finished, it would be 
inconvenient to refer to it at any length. What we 
are about to say, therefore, must he regarded as 
having no connection with it. 

The first point worth attention is that no note- 
worthy increase has been made in the dimensions 
of the engines as distinct from the boilers on several 
lines—that is to say, cylinder capacity remains 
unaltered. Thus, Mr. Whales’ latest engines on the 
London and North-Western have cylinders 19in. in 
diameter and 26in. stroke—very usual dimensions 
for modern engines. The compound engines used 
on various lines have cylinders which are in no way 
remarkable for their dimensions. We shall not, we 
think, be far from the truth if we say that, while 
loads have increased by at least one-third, the 
cylinder capacity of the locomotive remains just 
what it was. The change introduced to deal with 
the heavier load is confined to the boiler. The heating 
surface is increased by from 50 to 70 percent. The 
grates are larger, and pressures have gradually crept 
up from 150 1b. to 2201b. The additional steaming 
power of the boiler is not utilised by providing more 
cylinder capacity, but by augmenting the average 
effective pressure. It requires no argument to 
prove that under these conditions the pressure at 
the moment the exhaust port opens must be com- 
paratively high, and this means, of course, some 
sacrifice of economy. Unless the average pressure 
was raised in due proportion to the rise in boiler 
pressure, that rise would be of no avail; the hauling 
power of the engine would remain what it was. 
The compound engine is intended, no doubt, to get 
over these objections. But comparing compound 
engines with compound, it does not appear that 
there has been any increase made in cylinder 
capacity at all corresponding to the rise in pressure 
from, say, 160 lb. to 224 lb., and it is not to be dis- 
puted that at the present moment there is no 
unanimity of opinion in favour of the compound as 
compared with the simple engine. 

It is indeed clear that if the capacity of the 
cylinders were increased in proportion to the steam 
pressure, that the ratioof expansion might be keptas 
high as it is now with much economical advantage. 
That the cylinders are not made of larger diameter 
and longer stroke is very fair evidence that some 
good reason exists for not. making them larger. 
A very interesting argument might be based 
on the facts, which, however, we cannot now 
stop to consider. The question for the moment 
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is the propriety of adopting the Very heavy 
pressures which are now in vogue. We hold thai 
all things considered, the game is not worth the 
candle. These extreme pressures have to be paid 
for. The boilers of locomotive engines are costly to 
make and very costly to maintain; and more thay 
one authority on locomotive engines regards the use 
of pressures of over 200 1b. with apprehension. The 
cost of upkeep cannot fail, they tell us, to be much 
augmented. The wear and tear is sure to he yery 
heavy. Difficulty is met with in keeping joints 
tight. Even with new engines there is trouble: 
what it may be when the engines have beer for q 
couple of years in service remains to be seen. Wa 
ask then why should a pressure greater than, let ys 
say, 150 lb. be carried. I[t is not to secure 
economy. Qn the contrary, it means waste. Resort 
is had to it simply to get more hauling power: 
that is to say, in order to use up the extra cnergy 
developed in the bigger boiler. If, other things 
being equal, a boiler with 1200 square feet of heat. 
ing surface can maintain 40 1b. per square inch 
effective cylinder pressure at 60 miles an hour, 
then a boiler with 2400 square feet of surface ought 
to maintain an effective pressure of SO]b. at the 
same speed, and the exhaust pressure would he 
doubled ; the draw-bar stress would also be doubled, 
and it is for this latter reason that the higher pres. 
sure is adopted. 

The facts are so clear and so well understood, 
that it is obvious that, as we have said, some 
definite reason, all but universal in its opera. 
tion, exists for keeping down cylinder capacity, 
That reason is, of course, the difficulty met 
with in designing locomotives with cylinders more 
than 19in. in diameter. These difficulties are only 
too familiar to the draughtsman who spends his life 
in working on the designs of locomotive engines, 
One way out of the difficulty lies in using four 
cylinders instead of two. The system has been 
very fully tried, and we believe that it has not given 
satisfaction ; at all events, we have heard nothing 
of late of the construction of four-cylinder simple 
locomotives. We venture to suggest that the time 
has come for giving the three-cylinder simple 
engine a trial. That three-cylinder engines will run 
satisfactorily as compoundsis beyond question. They 
are cheaper and lighter than four-cylinder engines. 
Their design presents few difficulties, and the adoption 
of three cylinders would at once permit a return to 
a boiler pressure of 1501b. or 160 1b., an advantage 
we cannot help thinking to be of prime importance. 
Three cylinders working with 150 lb. boiler pressure 
would exert the same hauling effort as two cylinders 
of the same diameter working with a boiler pressure 
of 225 1b. Let us suppose that the two cylinders are 
19in. by 26in., the driving wheels being 6ft. 6in. in 
diameter. The tractive effort of such an engine 
would be a little over 120 lb. per pound of cylinder 
pressure. With three similar cylinders the tractive 
effort would be 180 1b. Unless it can be shown 
that a definite economical advantage is gained by 
carrying a very high pressure, then there is no 
reason why that pressure should be used and many 
why it should not. 

As we have said, it has been introduced to get 
high draw-bar pull, and it has found favour because 
of the peculiar relation that exists between high 
pressures and pull. Anyone who has had experience 
on the footplate knows of what vital importance 
it is, when trying to keep time with a heavy train, 
to keep the boiler pressure at the point of 
blowing off. Drivers, at all events, are unanimous 
in maintaining that the last five or ten pounds are 
all-important. Nodoubt the finest locomotive work 
in the world is done with very high pressure. But 
we think it admits of proof that just the same 
result would be got with three-cylinder engines and 
pressures one-third lower. 








LONDON BY-LAWS FOR REGULATING THE 
USE OF LOCOMOTIVES. 


Tur London County Council has now under consideri- 
tion a set of by-laws to regulate the use of locomotives 
on highways, in accordance with the provisions of the 
Locomotives Act, 1898, As long ago as November, 1899, 
the County Council made certain by-laws under the Act, 
but these did not deal with the questions of prohibition 
or restriction of the use of locomotives. Sealed copies of 
the by-laws were submitted to the Local Government 
Board for approval, but in consequence of objections 
having been lodged by various persons interested, the by 
laws have been the subject of correspondence between 
the Council and the Board, and have only recently been 
provisionally approved by the Board. Notwithstanding 
this fact, the Council has considered it advisable to extend 
the scope of the by-laws as made in 1899 by the addition 
of regulations, as authorised under Sec. 6 of the Act 
which are intended to prohibit or restrict the use ot 
locomotives on certain specified highways and bridges, 
and to require a person in charge of a locomotive to give 
his name and address on the demand of a police-constable 
or any authorised officer of the County Council. ee 

It appears that as a result of a request for their ob- 
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— 
gervations on the additional proposals, a number of the 
porough councils have agreed to the contemplated by- 
laws, subject in some cases to slight amendments of the 
schedules of the roads, : Six of the borough councils were 
not in favour of restricting the use of locomotives in their 
listricts, but two of these have since called the attention 
of the County Council to the necessity for dealing with 
the matter. During the past twelve months, complaints 
have been made by various borough councils of the 
use of traction engines in their districts, while H.M. Office 
of Woods has drawn attention to the damage done to 
vemises of Crown lessees in Eltham road by the passing 
of locomotives. The Local Government Board have for- 
warded communications to the County Council from the 
Home-otlice as to accidents which have been caused by 
traction engines, and a report from the Commissioner of 
Police as to the result of inquiries made with regard to the 
danger from the employment of locomotives in the county 
of London, and expressing the opinion that it would be of 
ydvantage if the Council would prohibit their use in cer- 
tain thoroughfares. These and other communications 
and complaints have induced the Public Control Committee 
of the County Council to come to the conclusion that it is 
necessary to exercise the powers of prohibition and 
yestriction conferred upon the Council by Section 6 of the 
Act. In addition to the roads, the opinions have been 
obtained of the owners of canal and other bridges on the 
line of thoroughfares on which it is proposed to allow the 
use of locomotives. In cases where the owners consider 
their bridges unsafe for such traffic, the bridges have been 
scheduled, and the use of locomotives thereon prohibited. 
and in other cases the bridges have been included in 
another schedule, with a view to restricting the weight of 
locomotives using those bridges. Altogether there are 
tive schedules. The first details the highways whereon 
the use of locomotives is restricted to the hours between 
9 pm. and 8 a.m., on the ground that the highways 
are crowded; the second specifies the roads where 
locomotives are to be restricted to the hours between 
Tam. and 10 p.m.; the third enumerates certain highways 
or portions thereof, which in order to afford facilities 
for through traffic may be used without restriction; the 
fourth cites the bridges where the use of locomotives is 
prohibited ; and the fifth schedule records the bridges 
where the use of locomotives is restricted. The through 
routes on which it is proposed to allow the employment 
of locomotives in the county of London outside the City, 
where the by-laws will not apply, have been so arranged 
that they will conform with the routes through the City 
which are available for the use of locomotives between 
7 pm. and 9 a.m., under the by-laws at present in force 
there. 

Proceeding now to consider the proposed by-laws, the 
first five deal with the hours during which locomotives 
may or may not be employed on the roads stated in the 
schedules, although the restrictions do not apply to the 
use by or on behalf of any road authority of a steam roller 
or locomotive which is not used for hauling a wagon. 
By-law No. 6 proposes the control of weights passing over 
the bridges mentioned in the fifth schedule. A reference 
to the latter shows that locomotives using either West- 
minster or Hammersmith Bridge are restricted to a 
weight of 2} tons on each wheel; those passing over cer- 
tain bridges north of the Thames, to a total weight ranging 
from 8 tons to 15 tons ; and those using specified bridges 
south of the Thames are limited to from 2 tons to 24 tons 
on each wheel. By-law No.7 provides that a person in 
charge of a locomotive shall not use it to draw more than 
three unloaded wagons, with or without any wagon solely 
used for carrying feed-water, although the County Council 
may give permission in writing for the hauling of more 
than three wagons. The eighth by-law stipulates 
that a locomotive shall not be allowed to remain 
stationary on any part of a highway for more than thirty 
ininutes at any one time, except where it is necessary 
(a) to enable the person in charge to comply with the 
requirements of any statutory provision or by-law for the 
time being in force; (6) owing to an accident or other 
unavoidable cause; or (c) where it is necessary, in case of 
a steam roller lawfully on any highway for the purpose of 
maintenance, repair, or construction. By by-law No. 9 it 
is provided that where for a continuous length exceeding 
50 yards, a highway comprises a carriageway or cartway 
of a width less than 24ft., the person in charge shall not 
drive, or suffer the locomotive to be driven, upon the 
road unless a person accompanying the locomotive shall 
precede the latter for a distance reasonably sufficient to 
warn the drivers of vehicles of the approach of the loco- 
motive. The 10th by-law prohibits a locomotive from 
remaining stationary on any highway so that any wheel 
rests on any bridge or culvert, or within 10ft. from the 
face of the abutment of any bridge, arch, or culvert. 
This prohibition will, however, not be deemed to apply 
in any case where a steam roller is on any road for con- 
struction, repairs, or maintenance, where, in pursuance of 
the statutory provision in that behalf, a locomotive may 
be required to be instantly stopped, or where the stop- 
ping may be necessary by accident or any other un- 
avoidable cause. The stopping of locomotives and the 
giving of names and addresses if required to County 
Council officers or police-constables are dealt with in by- 
laws Nos. 11 and 12, while No. 13 stipulates that a loco- 
motive shall not be driven on the same track as another 
locomotive preceding it, at a less distance than 200 yards, 
except where there is a reasonable necessity for so 
doing. ; 

In conclusion, it should be mentioned that the pro- 
posed by-laws have yet to be discussed by the London 
County Council, and if approved in the form set forth 
they will then require the confirmation of the Local 
Government Board before they can be brought into 
operation. 








THE Cunard liner Campania has now made 250 trips 
across the Atlantic, during which she has steamed 820,000 miles and 
carried 200,000 passengers, 








PRIVATE BILLS, 1904. 





THE minor Bills, as those relating to the supply of water, 
gas, and electricity may be termed, have accomplished a 
little in restoring the annual balance lost by the more impor- 
tant class. There are 66 Bills included in the gas and water 
title, of which 32 relate to gas, 26 to water, and eight to the 
supply of gas and water. For these the total capital proposed 
to be raised amounts to £6,098,346, or £302,468 more than 
in the previous year. In Table I. the particulars referring to 
the Water Bills are given, and it should be mentioned that 
the number therein scheduled does not include four Bills 
ranked among tramway Bills, and one belonging to Railway 
sills. Also, in the total capital, a sum of £17,000 is com- 
prised, which is proposed to be authorised for water expendi- 
ture by Bills classed among those pertaining to tramways. 
The list is headed by the General Powers Bill of the Man- 
chester Corporation, which seeks to confer further powers 
upon that body with reference to the construction of water- 
works, and to make provision for the borrowing powers of the 
Corporation. For the water undertaking the required 
capital is £1,300,000. Next in order, but with a much 
smaller capital, is the Barnet District Gas and Water Com- 
pany’s Bill. Its object is to enable that company to make 
new works, and acquire extra land for the purpose, at a cost 
of £312,500. This Bill was, after some discussion, read a 
second time in the House a few days ago. A quarter of a 
million constitutes the further capital needed for general 
purposes by the Southend Company. 

The Newcastle and Gateshead Company is promoting a Bill 


TABLE I.—Bills velating to the Supply of Water, 











No. Proposed capital. 
' €& — — 
Bills. Byshares By loan. Total. 
England and Wales... i: 27 910,000 2,154,683 3,064,633 


Scotland | 


ee | 1 10,199 10,199 





Total for water at 910,000 | 2,164,832 | 3,074,832 





to extend the limits of its supply, and for other purposes, at 
a cost of £200,000. It also petitions to enable local and other 
authorities within the additional limits to require the com- 
pany to supply them with water in bulk. A similar sum is 
also sought for by the City of Norwich Waterworks Company, 
and £191,000 is applied for by the Corporation of Preston, 
and additional powers for dealing with its own water scheme. 
The Ebbw Vale Urban District Council propose to construct 
new works at a cost of £115,000, and such other sums as may 
be required in connection with the undertaking. A hundred 
thousand pounds is the sum at which the Gosport Water- 
works Company estimates the costs of its new works, of 
extending the limits of its supply, and of the acquisition of 
the property of the Lee-on-the-Solent Waterworks Company, 
Limited. With the exception of the £74,000, and the 
necessary sum for the purchase of the Embsay Waterworks 
by the Urban District Council of Skipton, and the £60,000 
of capital to constitute and incorporate a Joint Water Board 
consisting of representatives of various Urban Districts in the 
County of Salop, the remaining Water Bills call for no 
especial comment. A word may be said respecting the Bili 
of the New River Company, which is of a somewhat unusual 
character. Its purport is to make provisions for the 
application and distribution of the water stock issued to the 
company in discharge of the sum payable as compensation 
for the transfer of its water undertaking to the Metropolitan 
Water Board, for the reconstruction of the company and its 
registration as a limited company. The application of the 
Rickmansworth and Uxbridge Valley Water Company to 
extend the area of its supply has been put off for six months. 
These Bills furnish another instance of public bodies super- 
seding private enterprises. Out of the total number 28, as 
many as 20 are promoted by District Councils, Corporations, 
and other local authorities. 

Scotland and Ireland are not represented in the record of 
Gas Bills, so that the whole 31, which are six less 
than the number for last session, belong exclusively to 
England and Wales. In the total number for this year are 
not included three Bills classed among those belonging to 
Electricity, two among Tramways, and five among Water Bills. 
The capital amounts to £3,023,514, or £915,634 less than 
that of 1903, but the balance for the two classes of Bills is 
redressed by the larger capital of the present Water Bills. 
There are three important petitions on the roll of Gas Bills, 
each of which seeks to raise additional capital to the amount 
of £400,000. In the first it is proposed to change the name 
of the Croydon Commercial Gas and Coke Company to the 
‘Croydon Gas Company,’’ and to enable the company to 
construct and maintain new gasworks. Under _pro- 
visions of the second, the Southend-on-Sea Company 
intends to increase the limits of its supply, and to purchase 
certain other gas undertakings and works. The third Bill 
asks to authorise the South Shields Company to construct and 
to maintain gasworks and to supply power gas. In the 
Southend-on-Sea Bill the proposed maximum or standard 
price per 1000 cubic feet of gas is put at 4s. 3d. within the 
borough, and 6s. beyond it. The Tynemouth Company 
requires £200,000 for general purposes, and sums of £160,000 
each are wanted by the Bexhill and Colney Hatch companies. 
Both of them contemplate the extension of their works and 
sites, and the latter desires to alter its name and amend its 
existing Acts. 

To convert and consolidate its capital into stock bearing 
a uniform rate of dividend, and obtain further funds, £133,000 
is needed by the Blyth and Coupen Gas Company. There 
are eleven Bills applying for the dissolution and _re-incor- 
poration of gas companies. The most important of these 
is that of the Matlock and District Company, Limited, with 
a proposed capital of £115,000, to enable it to maintain and 
continue gasworks, and to supply gas to neighbouring 
parishes and urban districts. Another instance is that of the 
Aylesbury Gas Light and Coke Company, with £113,000, to 
which may be added the Bishop’s Stortford and District 
Company, and the sum of £100,000. One other example will 
suffice to close our list, viz., that of the Sutton Company, 
which seeks to raise the same sum last mentioned for its con- 
struction and maintenance. The Arlesey Gas Bill has been 
withdrawn. 

The Bills for the supply of electrical energy constitute the 
only class in which there is a marked progress, and a decided 
advance, when compared with their predecessors. Though 
the number is but 15, just two more than those of last 
year, the respective capitals are as £12,216,444 to £6,955,000, 











and in seven of the present list the money proposed to be 
raised is not stated. Unfortunately, the five millions to the 
good under this one title is but a drop in the ocean to the 
woeful deficit of £41,586,830 characterising the railway com- 
panies’ Bills for 1904. The more usual procedure for powers 
for the supply of electrical energy is by Provisional Order, 
under the Electric Lighting Acts. When, however, as in the 
present instance, the scope of the Bills and the powers 
applied for are beyond the province of these Acts, resort 
must be had to Private Bill legislation. The largest capital 
sought in any of the Bills hitherto analysed is to be found 
in that promoted by the Great Central and Midland Joint 
Railways, amounting to a couple of millions. This is sur- 
passed by the £2,670,000 proposed to be raised by the 
company to be incorporated by the East London and Lower 
Thames Electric Power Bill. Under its clauses it authorises 
the company to take lands and erect generating stations in 
the parish and metropolitan borough of Greenwich in the 
county of London, in the parish and borough of West Ham, 
and in the parish and urban district of Grays Thurrock in the 
county of Essex, and to supply electrical energy within other 
parts of the said counties of London and Essex. There are 
no less than six applications in the present list for the 
incorporation of new companies. Another example is to be 
found in the Belfast and North-east Ireland Electricity 
and Power-Gas Bill, in which it is estimated that the cost of 
building the necessary stations and works, and of supplying 
with electrical energy and power-gas the counties of Antrim, 
Down, Armagh and Londonderry, will not be less than 
£2,000,000. Powers to raise £1,881,414 by the St. 
Marylebone Borough Council are petitioned for, and the 
mention of the fact will probably not be news to 
our readers. Another new company with a capital 
of £1,333,000 is introduced in the Cheshire Electricity 
and Power Gas application, and also in that of the Lincoln- 
shire and Yorkshire Electric Power, which contemplates 
spending a million and a-third in furnishing electricity to the 
whole of the county of Lincoln and East Riding of Yorkshire, 
and parts of the North and West Ridings of the same 
county. It must be taken for granted that, in order to avoid 
needless repetition, no mention will be made of any ordinary 
general powers sought for in these Bills. Brief particulars of 
the locality, and of such powers as serve to identify individual 
examples only, are given. 

Ireland comes to the front again with the proposed incor- 
poration of the Ulster Electric Power Company, with a capital 
of £1,200,000, and the usual powers. This Bill appears to be, 
in some respects, a rival to that already quoted for Belfast, 
insomuch as it seeks to supply the same four counties named 
in the other Bill. Wales makes one application to authorise 
the North Wales Power and Traction Company, Limited, to 
raise a million for the purpose of supplying current to the whole 
of the counties of Caernarvon, Merioneth, and Anglesey, and 











TABLE II. 
Bills for the supply of _ eas _ Proposed capital. 
electrical energy. Bills.; By shares. | By loan. Total. 
£ £ £ 
England and Wales Se ll 6,880,444 1,336,000 8,216,444 
Scotland .. .. de 2 600,000 200,000 800,000 
Ireland .. .. . 2, 2 | 2,400,000 800,000 3,200,000 
2,336,000 | 12,216,444 


Total for electricity .. ..| 15 | 9,890,444 


parts of the counties of Flint and Denbigh. Scotland’s two 
Bills include one concerning the Corporation of Carlisle, with 
capital not stated, and the other with the smallest capital in 
the whole list, £800,000. It is a new company, under the 
title of the Lothians Electric Power, to supply current to 
parts of the counties of Mid and East Lothian, Peebles, and 
Lanark. There are four Bills, deserving a word of notice, 
proposing to invest the existing companies promoting them 
with powers not solicited by their contemporaries. They 
comprise those of the Clyde Valley, the Derbyshire and 
Nottinghamshire, the Lancashire, and the Leicestershire 
and Warwickshire Power Companies. In order to supply 
electricity within the limits of their respective areas, they 
petition to be authorised to acquire by agreement the 
electrical undertakings of local authorities and others, who 
have obtained Provisional Orders under the Electric Lighting 
Acts in any of the said companies’ districts. In these 
instances the amount of money in the shape of capital that 
might be required is an unknown quantity, and therefore 
does not admit of a definite statement in figures. Among 
the Harbour Bills, and those affecting tidal waters, 
numbering 44, as against a previous 46, some old 
acquaintances present themselves. Some of this class of 
Bills involve the design and construction of extensive and 
important marine and freshwater engineering works. They 
are also intimately connected with the improvement and 
progress of our great ports, harbours, estuaries, docks, and 
commercial emporia. Respecting these Bills and works we 
shall have a few remarks to offer. 





THE INSTITUTION OF CIVIL ENGINEERS : MEETING OF STUDENTS, 

A meeting of students of the Institution of Civil Engineers was 
held at the Institution on Friday evening, 25th ult., Mr. A. H. 
Preece, M. Inst. C.E., in the chair, when a paperon “‘ The Relative 
Advantages of Continuous and Alternating Current for Traction 
Purposes” was read by Mr. J. M. Kennedy, Stud, Inst. C.E. The 
following is an abstract of the paper :—‘‘ From reasons of economy, 
electricity must be used for traction purposes, and the question as 
to which is the most economical methods of using it demands 
careful consideration. Tramways using continuous current 
throughout are very efficient, but where there are long lines the 
composite system has to be introduced, as it is not possible to use 
continuous current at high voltages. For transmission purposes 
the composite system is discussed, and the relative merits of three- 
phase and single-phase installations are considered. The simplicity 
of an alternating-current system is pointed out, and the use of 
extra high voltage for transmission to feeding points is considered. 
The various three-phase railways now at work on the Continent 
are briefly described, including the high-speed Berlin-Zossen line. 
The possibilities of a single-phase line are then more fully dis- 
cussed, and its limitations are defined. The Ward-Leonard 
system is then described, in which single-phase current is distri- 
buted to the cars or trains, on each of which there is a motor 
generator to supply continuous current to the ordinary train 
motors. The advantages and efficiency of this system are explained, 
and the apparent objections to it are analysed and answered. A 
comparison is made between it and the ordinary combined system 
as regards efficiency and cost.” The reading of the paper was 
followed by a discussion, in which Messrs. J. W. M. Topley, 
H. 0. H. Etheridge, T. C. Ormiston-Chant, A, H. Smyth, and 
W. H. Shortt, Studs, Inst, C.E., took part. 
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LARGE GAS PRODUCERS. 


ALTHOUGH gas producers of moderate size have been in use 
for many years, it is only within a comparatively short time 
that they have assumed large enough dimensions to become 
an industrial factor of the first importance. Their develop- 
ment is undoubtedly in a large measure due to the steady 
progress in the design of gas engines; but possibly the gas 
engine owes nearly as much to the producer, for it would 
searcely have risen to the important position which it is 
rapidly assuming were it not for the improvement in the | 
means of making gas at a price which, horse-power for 
horse-power, provides nearly the cheapest source of energy 
in the world, water power, which is apparently so cheap, 
beating it by little, if at all. So fully are the advantages of 
producer gas recognised nowadays that in nearly all big 
works producers are found providing fuel for furnaces or 
engines, or for both. A fine example is the plant at the 
Armstrong-Whitworth works at Manchester, where, we are 
informed, something like 1200 tons of coal is converted per 
week, and the sulphate of ammonia recovered. This plant, 
like several others that we shall mention here, was designed 
by Mr. Duff, of Liverpool. As the question has sometimes 
arisen as to whether there is a good demand for sulphate of 
ammonia, we made, during a recent visit to Manchester, 
particular inquiries on this point, and we were informed that | 
there was never the slightest difficulty in disposing of it, and 
that frequently the demand was so great that progressive 
bidding took place. We also heard that the greater part is 
exported, as the British farmer has not yet learned to appre- 
ciate its value. 

A somewhat similar plant, which is believed to be the first 
of its kind employed for purely municipal work, such as the 
lighting of towns and the propulsion of tramcars, is now being 
erected at Madrid. It is to be of 10,000 horse-power capacity. 
The ammonia will, of course, be recovered. 

A slightly smaller producer is the subject of an illustration | 
which appears above. It has been recently completed by 
Messrs. Stevenson, Limited, of Preston, under the superin- 
tendence of Mr. J. R. Ross, the chief engineer to Messrs. 
William Beardmore and Co., Limited, of Dalmuir, for whose 
new shipyard and works it is to supply the power. Mr. Duff 
is again the designer. The bulk of the gas will be used in 
gas engines of the Oechelhiuser type, built by Beardmores 
themselves. The smallest will be of 500 horse-power, whilst 


the total power of the generator will be 8000. The gas | 


engines will drive dynamos. This firm has already a large 
experience of producers of the kind, since at their Parkhead 
Works a rather larger plant has been in operation for some 
time, but the gas has been used mainly in furnaces, only 
about 2000 horse-power being converted into electric energy. 
Both plants will burn Scotch bituminous slack—a very cheap | 
fuel. | 
A brief description of the working of the plant may be of | 
interest. The coal is tipped direct from trucks into a large 
boot receiver below rail level; it is then raised by means of a 


| nearly 10,000 horse-power. 


chain-and-bucket continuous elevator to a conveyor running 

over the top of the storage bins suspended over each producer. 

From these bins the coal is shot through a slide valve into | 
feed hoppers, each holding about half a ‘ton, fitted direct to | 
the top of the gas producer. These hoppers have gas-tight | 
doors on top, and a drop valve at the bottom; the door is | 
closed before the valve is opened, and thus escape of gas | 
whilst charging is avoided. The gas issues at one side of the 

producer near the top into a valved gas-box ; the valve being | 
open the gas passes through a regenerator or heated inter- 
changer, by which a portion of the heat contained in the gas 
is transmitted through tube surfaces to the ingoing air and 
steam. The ingoing air and steam are fed to the super- 
heaters through a pipe shown near the top of the oval shaped | 
chambers above the producers, and after passing through 
the interchanger they leave it near the base and pass 
through a pipe to the blowing chamber of the producer 
below the fuel bed. The ashes are removed through a 
water-sealed passage at the base of the gas producer. The | 
gas after passing through the superheaters is collected 

into a rectangular gas main, shown in front of the base | 
of the superheaters, and thence it passes down the con- | 
necting pipe into a scrubber on the ground level. The gas | 
here meets with a shower of water, which removes any soot or 

remaining dust from the gas, and also a portion of the tar; 

but the gas main and also the superheaters are provided with | 
dust separating boxes, so that the bulk of the dust is removed 
from the gas while it remains ina dry state, and without 
interruption with the working of the producers. The gas | 
then passes into the square tower, shown at the left corner 
of the illustration. In this tower there is a shower of sul- | 
phuric acid liquor, through which the gas passes in an | 
upward direction, the ammonia in the gas combining with 

the acid in the liquor to form ammonium sulphate, from | 
which the sulphate of ammonia is recovered in the solid state | 
by subsequent treatment. After leaving the acid liquor the | 
gas flows through a tower, in which it is cooled by water. | 
It is afterwards put through a centrifugal washer and a saw- | 
dust scrubber, and is then ready for use in the gas engines. 

The third tower in the row is the air heating tower. In it 


ne 


| the water heated by cooling the gas in the gas tower is now 


cooled by the ingoing air, and made ready again for use in 
cooling gas: The plant is therefore recuperative for both 
heat and water. The air then passes from this tower to the | 
superheaters and the producer as already described. The 
buildings shown behind the towers are the engine and pump- 
houses. At the present time two additional producers are | 
being added, which will bring the capacity of the plant up to 
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H.M.S. SWIFTSURE. | 
H.M.S. Swirrsvrg, battleship, built by Sir W. G. Armstrong, 

Whitworth and Co., Elswick, and recently equipped by H.M. 

Government, has just completed very successfully her official 


| at 15, 16, and 17} knots. 
| Elswick submerged torpedo tubes in a British ship. 


speed, gunnery, and torpedo trials. These were commenced 
on March 25th, the vessel having just previously left 
dock at Chatham. The speed trials consisted of a 30 hours 
duration trial at about three-fifth full power and a six hours’ 
full speed trial. At the commencement of the 30 hours’ trial 
the mean draught of the vessel was 24ft. 10in., or rather meri 
than the normal draught of the vessel. 

Throughout the trial the engines, by Humphrys, 
Tennant and Co., developed an average power of 7800 


| horses, running at 130 revolutions, and during the trial 


a number of runs was made on the measured course with 
and against the tide, the mean speed of these runs working 


; out at a little over 17°5 knots, the revolutions remaining 


at about 130, and the horse-power on the mile 8670. The 


| air pressure in the stokehold throughout the trial was prac- 


tically nil. At the commencement of the six hours’ full- 
speed trial the mean draught of the vessel was 24ft. 74in., and 
the runs over the measured course taken during this trial 
gave a mean speed of 20°05 knots with 151 revolutions, and 
13,470 indicated horse-power ; but the mean horse-power for 
the whole of the trial worked out at 14,018, showing that the 
speed obtained on the six runs was more.than maintained 
during the rest of the trials. After turning, stopping and 


| starting trials had been successfully carried out, the gunnery 
j and torpedo trials were proceeded with on Wednesday, 


March 30th, and owing to the fine weather that prevailed, 


| these trials—although so extensive—were completed in a 


| day. 


It is probably safe to say that no ship in his Majesty's 


| Navy has ever had a more severe gunnery trial than the 


Swiftsure. Not only did the guns pass through the usual 
service trial, but one of the 7-5in. and two of the 10in. guns 
were selected for rapid firing at a target. During these trials 
for rapidity the ammunition was served exactly as it would be 
in action, and everything was carried out under the same 
conditions. The guns were worked by men from the Elswick 
Works, but a trained captain of the turret was lent from the 
Excellent to do the actual shooting. The accuracy of the 
shooting and the rapidity of firing quite satisfied the 
officers. 

Another feature of the trial was the firing of three rounds 
from the 10in. guns directly over the forecastle deck, and 
firing the 7°5in. guns forward and aft in the line of keel, in 
which position the muzzles of the guns were quite close to 
the ship’s structure. In spite of the severe test, the only 
damage done was, we are informed, the breaking of a small 
water pipe. 

The torpedoes were fired from the submerged torpedo tube 
These are the first trials oo 

1e 


| Admiralty torpedo officers were perfectly satisfied with their 


performance. 

A large number of Admiralty officials, both of engineers 
and constructors, were on board, and also representatives © 
the Fleet Reserve, and Captain R. White representing the 
Controller of the Navy. 
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A NEW FRICTION CLUTCH. 


Wirt a view to providing a clutch which might be known 
asa general purpose clutch, since the particular condition 
under which it is to work need not be specified, Messrs. 
Croft and Perkins have got out the design which is illustrated 
This clutch is made in two or three forms, but they 


plow. 

og all essentials the same. In our illustration it is 
shown driving a pulley direct. The clutch itself consists of 
4 wheel with broad arms of U section containing the sliding 
arts. ‘The grippers are four pairs of wooden chocks, or 


shoes, enclosing in all more than half the circumference of 
the rim, and seizing it on both sides. 
The official description is as follows : 

Frictional driving contact is ob- 
tained by pairs of slippers P Q, lined 
with hardwood, which are made to 
grip both sides of a friction rim R. 
The slippers P Q are carried in slides 
on the driver A, which is keyed to 
the shaft. The rim R is cast on or 
attached to the pulley or gear wheel. 
To put the clutch into gear, the 
sliding collar E must be moved 
towards the driver A as far as it will 
«. This movement of the sliding 
collar acts upon the toggle links G, 
and changes the position of levers K, 
which are provided with cams. The 
cams of levers K in turn acting upon 
the tension bolts Y and rollers W, 
simultaneously draw inwards the 
slippers P and move outwards the 
slippers Q, until they come into 
powerful driving contact with the 
rm R. When in this position, as 
shown in the illustration, the toggle 
links G will have slightly passed the 
vertical position, so that no end 
thrust whatever is required to hold 
theclutchin gear. To put the clutch 
out of gear, the sliding collar E must 
be moved away from the driver A as 
far as it will go; the slippers P and Q 
are thus withdrawn from the rim R, 
and remain well clear of it. The 
springs X exert constant pressure on 
the one side of all pins and rollers, so 
that when disengaged the maximum 
clearance between slippers P and Q 
and the rim RK is maintained? the 
balance plates M ensure the amount 
of clearance between the slippers P 
and Q and the rim R being equal. The construction and 
arrangement of the inside and outside friction slippers P 
and Q is such as to automatically balance any effect of 
centrifugal force, thus securing the advantages of full fric- 
tional grip when engaged, and full clearance when dis- 
engaged, and enabling the clutch to be run at high speed 
with efficiency and security. 

The clutch has a remarkably large clearance space 
when disengaged. With a rim 27in. in diameter the wood 
blocks move back nearly a quarter of an inch, this 
motion being secured by the combined toggle and cam 
action, which allows of increased range. The pressure per 
square inch on the wood blocks is small, and it is only where 
the clutch is used also as a brake that appreciable wear takes 
place; the arrangement is such that the chocks can be 
renewed without dismantling the shaft. Moreover, ready 
means of adjustment are provided, for by slacking the lock- 
ing bolt L. and turning the nut N the position of the grippers 
isaltered. It may here be observed that the parts of the 
clutch in tension are of mild steel, whilst those in compres- 
sion are cast iron. To ensure smooth working, the slippers 
and slides are made very long, this feature being obtained 
without increasing the total diameter by allowing the out 
ide slipper to move in the same slide as the inside slipper 
Special provision is made to obviate any chance of binding. 


WATER MAIN TAPPING MACHINE. 
\ FEW days ago we were invited to witness the operation of 
a new machine—the invention of Mr. F. W. Talbot, of Farn 
borough, Hants—for making connections to water mains 
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Fig. 1 


under pressure without interfering with the other services on 
the same main. This apparatus is at present only made in 
one size, namely, for dealing with all sizes up to lin. in 
internal diameter, and for making connections of, this size to 
any size of main. We understand, however, that two other 
sizes have been designed and are being constructed. These 
will deal with all sizes of pipes up to 2in. and 3in. internal 





diameter respectively, and will alzo make connections of these 


sizes to any size of mains, 
The appliance which we saw at work, and which and its 


component parts is illustrated on the accompanying engrav- | 
ings—Figs. 1, 2, and 4—is simple. It consists, first of all, of | 
a cylindrical case of cast iron, which is open at its lower end | 


and closed at the top with an internally fitting steam plug, 
which abuts firmly on a shoulder formed: in the interior of 
the cast iron case, and is packed with a leather ring so 
that water cannot escape past it. This steel plug is 
pierced with two holes, bored in exactly corresponding 
positions on a line drawn through its centre. Into these 
holes fit closely two steel spindles ‘‘¢ ’’ and ‘‘f.’’ Where these 
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spindles pass through the underside of the plug there 
is a recess turned in each case, these recesses being packed with 
cup leathers to prevent the escape of water. The plug, though 
fitting clesaly, can b2 1e volved, and either spindle be brought 
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into a position exactly corresponding to that occupied by the 


other spindle, if the plug be turned through half a revolution. 


The object of this willbe seen later on. .Cast on the outside 
of the cylindrical cast iron case are two lugs, and to these are 


pivoted the two lower arms 
of an inverted rectangular 
stirrup, which is free to 
hinge. The top bar of this 


The lower end of the cast iron case is turned off, and circular 
lines turned in the surface. This surface, when the apparatus 
is at work, rests upon a leather washer let into a recess turned 
in a cast iron seating piece, the underside of which is of a 
curvature exactly corresponding with that of the main to 
which it is desired to make a connection. — In practice, a 
thick piece of flannel, or other suitable material, is inter- 
posed between the seating piece and the pipe. The cylin- 
drical case’ is also provided at its lower end with two lugs, 
with holes in them, these being for the reception of screwed 
hooks, which may be inserted into the links of a chain, the 
latter being passed round and embracing the main to be 
operated upon. By the action of nuts on these screwed 
hooks any desired pressure may be obtained, and the whole 
appliance so firmly held in position that when the water 
main is bored, and when, consequently, pressure water 
enters the cast iron case, there is no escape of water. 
~Reverting now to the two spindles, these have squared 
heads formed on them, so that they may be revolved either 
by a ratchet lever or by means of an ordinary spanner. The 
lower end of one spindle consists of a drill ‘‘g’’ of the size of hole 
required, and above the drill, and so placed that it may come 
into operation when the drill has done its work, is a tap, 
which is ‘to make a thread in the pipe of the size of the ferrule 
to be attached. The other spindle is provided with a circular 
orifice, screwed to take in the upper portion of the ferrule ‘‘ 6.”’ 
We may here say that the threads at the bottom of the orifice 
in the spindle are turned away, so that when pressure is 

















Fig. 3 


applied in turning the ferrule ro jambirg shall cccur, and 
the spindle may be readily unscrewed from the ferrule 
without the latter being. unscrewed from the main. 

The action of the apparatus is as follows :—The seating 
piece, with the picce of flannel under it, is laid on the main 
in the position where it is desired to pierce the latter. The 
fHannel has a hole cut in it for the passing of the drill. The 
circular iron case is then first of all provided with its two 
spindles—the one a drill and tap, the other having screwed 
into it the ferrule which is to be screwed into the main. The 
case is then laid on the seating piece, into a recess in which 
it fits. The chain is then passed round the main, and 
pressure put upon it by means of the nuts on the screw hooks 
till the whole is firm and secure. The spindle provided with 
the drill is then brought immediately under the point of the 
screw, having first had slipped over it a ratchet lever. The 
screw is then brought down so that its point enters the hole 
in the top of the spindle. Boring then commences, the feed 
being brought about by means of the screw passing through 
the stirrup. When the boring is complete, further turning 
of the spindle causes the threads of the tap to cut their way 
into the metal of the main, and the operation is continued 
till the hole is propérly-screwed. The spindle is then un- 
screwed, and the tap and drill removed. The plug is then 
revolved until the other spindlecarrying the ferrule is brought 
into the exact position just vacated by the drill spindle—or, 
in other words, until it comes directly under the point of the 
stirrup screw. The spindle is then revolved with a ratchet 
lever—pressure being applied just at first with the secrew—and 
the ferrule properly screwed home into the water main. The 





stirrup is pierced and tapped 
to receive a long screw, 
which is provided at its 
upper end with a bar passed 
through it, this being for 
turning the screw round. 
The lower part of the screw 
ends in a circular point, 
and the lugs are so placed 
that when the stirrup and 
its screw are quite vertical, 
the point of the screw comes 
exactly above a hole formed 
in the upper part of one of 

















the spindles already men- 
tioned when this is revolved 
so as to come into position. 
Consequently, when the 


plug is turned through half a revolution, the point comes 


Fig. 4 


spindle may then be unscrewed from the ferrule, and the 


exactly over a similar hole in the centre of the second | whole apparatus removed. 


spindle. It will therefore be seen that pressure can be applied | 
“be described. -- The complete ferrule consists of four separate 


to either spindle at-will 


The ferrule itself forms part of the patent, and mast now 
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parts, a, b,c, d, Fig. 4. Only pieces 6 and c are attached to the 
spindle inside the cast iron case. The piece b is hollow from 
end to end. Its lower end is provided with a tapering screw 
thread for insertion into the hole bored in the pipe. The 
upper end has a parallel screw thread formed on it, and it 
also has a thread formed in its inside, so that the piece c may 
be screwed into it. The piece c has a square hole in its top, 
so that it can be screwed up and down in b by the action of a 
square key. It will be observed that 6 is provided with a 
number of holes, these communicating with the central 
hole running from end to end of the ferrule. The piece c can 
be screwed down until it entirely covers up these holes and 
prevents the escape of water through them. It is in this 
condition that the ferrule is screwed into the hole in the 
main. The boring apparatus can then be removed. The 
piece « may then be slipped on and placed so as to point in 
the required direction, and the piece d may then be screwed 
on. Both faces of a—where it comes against a shoulder on b, 
and where the piece d presses against it—are provided witha 
leather washer, and when d is screwed well home tight joints 
ure formed by these washers. The piece d has a hole in it, 
and through this hole a square key may be inserted to screw 
up the piece c. This uncovers the holes in 6, and 
permits the water to flow into the connection which, of 
course, has to be made before c is unscrewed. The various 
figures will have made this description quite clear. 

We saw several #in. connections made to a 3in, main carry- 
ing a pressure of about 140 Ib. on the square inch. From the 
time of commencing to fix the apparatus to the time when 
it was removed after the hole had been bored and the ferrule 
fixed was just under four minutes. The whole of the arrange- 
ments are ingenious, and we are unaware of any similar 
machine which will carry out similar work at a quicker rate. 

We may add that Fig. 1 shows the form taken by the lin. 
arrangement; Fig. 2 a general cross section; Fig. 4 the 
details of a ferrule; and Fig. 3 the form of the larger 
machines for dealing with 2in. and 3in. connections. It will 
be observed that with these motion is imparted to the drill 
through a worm and worm wheel. The lin. machine weighs 
some 10 Ib, complete. 





TURBINE PROPULSION FOR MARINE 
PURPOSES.* 
By Professor A, RATEAU, of Paris, 

THERE is no need, in a country which has given birth to the 
Parsons turbine, to insist upon the interest attached to the applica- 
tion of the steam turbine to the propulsion of ships. 

This important question has also attracted much attention in 
France for several years past, and I propose, therefore, to give the 
results which have been so far attained there. 

There are, at the present time, two ships fitted with our turbines, 
namely, the French torpedo boat No. 243, and a first-class sy a 
boat built by Messrs. Yarrow and Co. The latter alone has been 
constructed according to our ideas, as the restrictions imposed by 
the naval authorities upon the French torpedo boat, and the con- 
ditions laid down for its propellers, have created such difficulties 
that it has been impossible up to now to obtain a satisfactory speed 
with this vessel. With Messrs. Yarrow and Co.'s boat, on the other 
hand, the conditions are such as to utilise the full value of the 
turbines, and the latter have been further supplemented by a small 
reciprocating engine for economical working at reduced speeds. 

When the turbines_are not restricted to any particular speed of 
rotation, a very high efficiency can be obtained, certainly higher 
than that of the best reciprocating engines. 

The author's experiments confirm this fact, which had already 
been shown by the published trials of the Parsons turbine. Un- 
fortunately, the best speed for turbines is usually much too great 
for screw propellers. In high speed vessels, by some give and take 
between engine and propeller, a working agreement «= be arrived 
at; but it is not easy todo. The gearing of the rings has to be 
higher than with a turbine for other purposes, and the turbine 
itself niust be divided up into several sections in series, and further 
it is necessary to devise some arrangement for the propellers by 
grouping them either singly, in pairs, or in threes on several shafts, 
and to so increase their surfaces that the extreme outside diameter 
shall be greater than the pitch, all of which tends to reduce the 
total efficiency of the engine and propellers. If, therefore, the 
turbine is theoretically superior to the reciprocating engine as 
regards consumption of steam at full speed, it is not by any means 
certain « prior? that the joint efficiency of both engine and propeller 
is better or even as good. The practical difficulties, moreover, 
increase as the speed diminishes, for in the first place the total 
surface—and consequently the size of the propellers is mainly 
determined by the principal cross section of the ship, wh2reas, on 
the other hand, the size of the turbines is limited only by the 
speed of rotation, and not by the power developed. The speed 
of the turbine must be reduced in proportion to the speed of the 
ship, so that the dimensions of the former are increased, either by 
the number or the diameter of the moving rings, whilst the power 
diminishes approximately as the inverse of the cube of the speed. 
There is, therefore, a lower limit of speed, below which the use 
of turbines cannot be recommended. The author has already 
expressed the opinion--in a paper read before the Association 
Technique Maritime in 1902—that this limit is in the neighbour- 
hood of 20 knots. The author is aware that certain ships now 
under construction for Transatlantic service, and of a proposed 
speed of 17 knots, are being fitted with turbine engines, but the 
future will show how these will turn out. 

Efficiency at low speed. If the steam turbine is capable cf 
giving good results at the maximum power, it cannot be gain- 
said that the results are certainly unsatisfactory at reduced 
speeds, not so much on account of the reduction of power, as on 
account of the reduction in the speed of rotation, which involves 
a lowering of what is termed the “hydraulic efficiency ” of the 
turbine. The author considers that under no circumstances can 
turbines alone be economically worked at low speeds, and that the 
only satisfactory solution is the employment of a reciprocating 
engine of more or less power, according to the circumstances, in 
conjunction with turbines. With this combination, economical 
results can be obtained at all speeds, and an example of this will 
be given later. 

With a reciprocating engine stopping and reversing are effected 
in the simplest possible manner. whereas the very principle of the 
turbines is essentially opposed to this. Various inventors have 
tried toe solve this problem by means of special blades to enable 
the same rings to be used for both directions of motion ; but these 
attempts do not appeartlikely to come to anything, as one can 
only obtain reversibility by a considerable sacrifice.of efficiency in 
forward motion. It is therefore necessary to supplement the 
turbine by special engines for going astern, and, as it is obviously 
impossible to have the latter as powerful as the former, one must 
be satistied with a very much smaller speed astern than ahead. 
This difficulty in freely going astern makes manceuvring very 
awkward. The engine for going astern may be a reciprocating 
one, which would alsu be of use for going ahead, but it can just 
as well beasteam turbine. From the very start, Mr. Parsons used 
in his vessels special turbines for going astern, and these were 
attached to the same shafts as the main turbines; but this 
arrangement has the inconvenience of taking upa good deal of 
space lengthways. 
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In my patent of 1898 I have indicated how these can be fitted 
so as to S as it were, hidden inside the main turbines on the 
low-pressure side, and without taking up any additional space. 
When they revolve freely, the astern rings offer no appreciable 
resistance while the main turbine is at work ; and, conversely, the 
latter is idle when the astern turbine is in motion. This is the 
arrangement we have got in torpedo boat No, 243, and in the 
Libellule, and it has the advantage of great simplicity. I think 
that Mr. Parsons has also made use of a similar arrangement in a 
certain number of his recent vessels. 

This question of stopping, reversing, and manceuvring is one 
which, in the author's opinion, may prove a serious hindrance to 
the extensive use of turbines for ship propulsion. It is particularly 
important for warships to be able to manceuvre with ease, and it 
will necessarily lead to the adoption of a combined system of 
turbines and reciprocating engines. 

Combined use of turbines and reciprocating engines.—For the 
various reasons given above, the best solution appears, therefore, 
to be the simultaneous employment of a reciprocating engine and 
turbines attached to independent shafts, in order that the recipro- 
cating engine may be used at any speed. Each kind of engine is 
thus adapted to the work which suits it best. The reciprocating 
engine does for slow speeds, while the turbines come into play pro- 
gressively as the higher speeds up to the maximum are required. 
They can, moreover, be equally well arranged for going astern, 
and the combination of the two then makes manceuvring almost as 
easy as with ordinary twin screws. An effective horse-power 
astern of 75 per cent., or more, of that when going ahead can 
thus be obtained. The power of the reciprocating engine should 
not be less than one-sixth of the total, and it can quite well be 
increased to one-third, or even to one half of the maximum horse- 
power. 

The author’s design of turbine has already been described in 
several publications, It need only be stated that it consists of a 
series of flat moving rings, varying in number according to the 
requirements, and fitted on a single shaft. These rings are 
placed between circular discs whose rims fit into grooves on the 
inside of the casing. The shaft traverses these diaphragms 
through bushes, which allow but little play. Elsewhere, the 
clearance between the moving and the fixed parts generally 
exceeds 3 mm., and can even be as much as 5 or 6 mm. without 
causing trouble. With this arrangement, and by using the work 
by ‘‘impulse ” instead of work by ‘‘ reaction,” we have sought to 
obtain an engine using as little steam as possible, simple in con- 
struction, needing but little care in working, and capable of 
running for a long time with but little wear and tear, which, 
although inevitable, can vet be reduced to a very small amount. 
The loss of steam is entirely confined to the clearance allowed 
around the shaft. Moreover, the live rings are so constructed as 
to be very light, and this is of advantage in reducing the 
gyroscopic effect which comes into play when the vessel pitches, 

It has been said that with this system, supposing one couid 
reduce the loss of steam to a minimum, it would, on the other 
hand, greatly decrease the efficiency by the friction between the 
rings and the steam contained in the chambers in which the rings 
rotate. As a matter of fact, however, the friction in our engines 
of 1000 to 2000 horse-power amounts to only 2 or 3 per cent. of the 
maximum power—-an insignificant proportion—-whereas, in tur- 
bines without diaphragms, the loss by the escape of steam reaches 
10, 15, and even 20 per cent. of the maximum horse-power directly 
the clearances increase at all. All the trial results so far obtained 
show that our system of turbine is extremely economical in steam 
consumption. Here are a few of the principal results obtained : 

The turbine for the Yarrow boat has not yet been tested at the 
works up to its full speed, but from previous calculations it is 
estimated that the efficiency should be 61 per cent. at a maximum 
of 2000 horse-power, with a normal speed of 1500 t» 1600 revolu- 
tions per minute. The loss due to friction between the rings and 
the steam is only 41 horse-power, or 2 per cent. With 170 1b. per 
square inch pressure and a vacuum of 27in., the consumption of 
8-2 
0-61 — 
hour, which corresponds tu 11-7 Ib. per indicated horse-power for 
a reciprocating engine having 12 per cent. loss due to internal 
friction. 

Five years ago, in 1898, the French Admiralty began to experi 
ment with steam turbines for the propulsion of warships. Knowing 
that we had already given attention to this question, the Admiralty 
invited Messrs, Sautter-Harlé and the author to supply engines of 
this kind for a torpedo boat of 92 tons, The object of the experi- 
ment was also to investigate the working of combinations of pro- 
pellers, In order to reduce expenses, it was laid down that the 
hull of an ordinary torpedo boat should be used, and that the 
turbine should be installed in the space usually occupied by the 
reciprocating engines, in order to allow the latter to be replaced in 
position if necessary, at the end of the experiment. This arrange- 
ment caused a great deal of inconvenience in the installation of the 
turbines and propellers, and it ultimately resulted in the trial not 
being so conclusive as it should have been. It was naturally very 
difficult to adapt turbines to a hull designed for a reciprocating 
engine, as the cross-section of the boat has a distinctly V-shaped 
outline in its lower part, whereas, for the turbines, which have to 
be arranged one on each side of the centre line, the cross-section 
should have been much flatter on the floor. Hence the impossi- 
bility of sufficiently lowering the main shafts where they enter the 
turbines, which involved their being very steeply inclined, viz., 
11 per cent. off the horizontal. Each shaft carried three propellers, 
and was supported at two points by long brackets fixed to the hull, 
as shown in the illustration. 

These conditions were very unfavourable, the steep inclination 
of the shafts operating against the efficiency of the propeller, and 
this was fully brought out in the trials ; while the excessive length 
of the brackets aft considerably increased the total resistance of 
the vessel. As regards the turbines themselves, they have given 
very satisfactory results, as shown in the reports of the trials. 
The two turbines of 900 horse-power—nominal—each are quite 
independent of one another. On the exhaust side they enclose a 
single moving ring for going astern, and in this first attempt we 
voluntarily sacrificed power in going astern. The chief object, as 
has teen stated, was to see if the combination of turbines and 
small propellers could give the vessel anything like the speed she 
would have obtained with reciprocating engines. In point of fact, 
21 knots only was the speed obtained, whereas it should have been 
24 knots, as the turbines themselves gave rather more power than 
had been estimated, and this difference is principally attributable, 
as already stated, to the steep sloping of the propeller shafts. 

At the first trials we had some trouble with oil getting into the 
condenser. This arose from having designed a joint of oil under 
pressure at the point where the shaft enters the turbine on the low- 
pressure side. TLis joint effectually prevented the ingress of the 
air, but caused a<considerable flow of oil to the condenser. To 
remedy this we put the low-pressure bearing completely ontside 
the turbine, and used a novel system of stuffing. As to the other 
bearings, one at the middle of the shaft and the other at the-high- 
pressure end, they both remained inside the turbine. Lubrication 
was effected by pumping in oil from the outside, and the excess 
oil afterwards collected. 

After the alteration in the low-pressure bearing, the engines 
worked very satisfactorily, and, although each turbine now has two 
internal bearings, the leakage of oil to the condenser is very slight, 
and compares favourably in this respect with a reciprocating 
engine. Since July, 1902, there have been a large number of trials 
with this boat in the presence of French Admiralty engineers, and 
no less than six different arrangements of propellers, distributed 
in pairs or by threes on each shaft, have been tried. The speeds 
obtained have varied greatly, according to the arrangement of the 
propellers, but at full power, the highest speed varies from 18 to 
21 knots, corresponding to a variation of efficiency of 40 per cent. 
The full details of these trials cannot be given here, 1 will. how- 


steam of this engine is 13-4 1b. per effective horse-power 


| ever, give the results of two trials made with pro 
pitch and 20-9in. diameter in one case, pk 
23-6in. diameter in the other, 

The engraving, page 374, represents the vessel of Messrs. Yarrow 
and Co,, on which the author's system of turbines has been in, 
stalled. She is a sister ship to the Tarantula, which, as js wan 
known, was fitted with a Parsons turbine, and is similar, ‘apart 
from the system of propulsion, to the first-class torpedo hoats of 
the British Navy. 

Displacement .. 
Length ; 
Breadth 


The boilers, of the well-known Yarrow type, are the same as are 
usually fitted on first-class torpedo boats, and are capable of givin, 
a maximum speed of from 26 to 27 knots with ordinary reviprooat 
ing engines. ‘The boat here described was fitted with three pro- 
peller shafts, actuated simultaneously and separately by turbines 
and a reciprocating engine ; the latter——of 250 horse-power — works 
the central shaft, and is quite independent of the turbines, receiy. 
ing steam directly from the boilers, and exhausting directly into 
the condenser, This central shaft only carries one propeller 
which is 4ft. in diameter. ‘ 

The side shafts, which are arranged to carry either one or two 
propellers each, are worked by a turbine in two sections, arranged 
in series, and rotating in opposite directions, It will be seen that 
the supports for the thrust bearings have been increased in order 
to take the full thrust of the propellers. This thrust being nearly 
balanced by that of the steam on the drum inside the turbine, jt 
would have been quite possible to reduce the bearings by one-fifth, 

The combination of reciprocating engine and turbine as 
adopted by Mr. Yarrow had already been advocated by Mr. Nabor 
Soliani, director of the Ansaldo Works, Genoa. But this is not 
the only possible arrangement, and an even better onc, in the 
author's opinion, is, instead of letting the reciprocating ougine 
exhaust directly into the condenser, to lead the exhaust steam 
into the low-pressure turbine, or even, under certain circum. 
stances, into the high-pressure turbine. The author had pre- 
viously arrived at this conclusion as being the only rational 
arrangement for economical working at slow speeds. The turbines 
were built at the Oerlikon Works in Switzerland. The total 
weight of the turbines, which are capable of giving upwards of 
2000 horse-power, is 17,2001b., or 8-61b. per horse-power, and 
this could be reduced by diminishing the thickness of the turbine 
casings which have been made unnecessarily heavy, and by sup. 
pressing the supports of the thrust blocks, 

At the point where the shafts pass through the ends of the 
casing, water-tightness is obtained by the same system of stuffing 
that is employed with land turbines. A special regulator governs 
the pressure on the four glands, so as tou prevent any access of 
air. With this arrangement it is easy to obtain a good vacuum in 
the condenser, and one of the two air pumps originally installed 
has consequently been suppressed. As will be seen in the follow- 
ing table, the vacuum has, with a single air pump, been kept 
constant at 27in. at all powers. Several trials have been made 
with this boat from October 13th, 1903, up to quite recently, and 
the author was present at some of these trials, which were under 
the immediate supervision of Mr. Marriner, chief engineer to 
Messrs. Yarrow and Co. 

The first trials were made on October 13th, 1903, each propeller 
carrying a single screw of three blades of 32in. diameter and 30in, 
pitch. Table A gives a summary of the results obtained by pro 
gressively increasing the pressure of steam supplied to the high 
pressure turbine. In the first run no steam was supplied to the 
turbines, the reciprocating engine alone being employed, and 
the turbines turning idly by the action of the water on the 
propellers, 

A diagram was given by the author, from which it would be seen 
that the estimated speed of 25 knots was obtained at the first 
trial, although the turbines were never working at the full effective 
pressure allowed for in the design, viz., 1561b. The curves of the 
slip of the screws shows that at 21 knots speed the propeller sur- 
face is sufficient, but above this speed it is rather too small, and it 
was consequently decided to increase its surface by adding a 
second propeller to each of the shafts. 

It is interesting to follow the variation in slip of the different 
screws, us the power of the turbiues is increased. With no steam 
in the turbines, and the vessel being propelled by the reciprocating 
engine alone at a speed of about 12 knots, the slip of the central 


llers of 23-6in, 
“én. pitch and 


140 tons 
152ft. Gin 
15ft. 3in 


TABLE A, 
Messrs, Yarrow and Co.'s Torpedo Bout. —Trals of Ovetolur Vth, 
1903, 


Wind rather strong. 


Number of trial .. .. .. «| L IL. IL. 


Number of runs on measured | 


mile 


Effective pressure of steam on 
admission to H.P. turbine, Ib. 
per sq. in. Sh 8k we 


Condenser vacuum, in. 


Speeds attained in various ( 
runs, in knots.. oe aed 


Mean speed of vessel, in knots .. 


Rotation of reciprocating engine, 
revs. per minute a3.» Se. «s 
Rotation of H.P. turbine, revs. 
per erinute .. 4+. ce cs oe 
Rotation of L.P. turbine—revs. 
per minute ee ona: Ke 


E.H.P. developed on shaft of 
reciprocating epgine arr 


Reciprocating en- | 
| gine, per cent... 2-7 
Slip of pro-} H.P. turbine, per 
pellers a. tes -y | 20. 24-5 | 30-5 
[r-r. turbine, per ' 


cent. .. 35-0 


Se) 24-0 | 39-0 





The E.H.P. developed on shaft was arrived at by deducting 10 per cent. 
from the H.P. recorded by the Watt indicator. 


propeller. is about 40 per cent., while the water causes the wing 
propellers to turn the turbines at the rate of about 400 revolu 
tions per minute. As the power of the turbines increases, the 
stip of the middle screw is reduced to about 7 per cent., while 
the slip of the turbine propellers, on the contrary, beginning at 
zero, increases progressively to upwards of 30 per cent. for the 
high-pressure turbine and 39 per cent. for the low-pressure turbine 
propeller. The difference between these two figures arises frou 
the fact that the low-pressure turbine gives notably more power 
than the high-pressure turbine, owing to its condenser being better 
than was expected. 

Owing to the considerable reduction in the slip of the central 
propeller, as the wing propellers come more and more into pliy. 
the speed of rotation of the reciprocating engine does not increase 
in proportion to the speed of the vessel. By referring to the table 
it will be seen that, at the reduced speed of 12 knots, the speed of 
rotation of the reciprocating engine is 369 revolutions, and at 2 
knots—or double the first speed—only 516 revolutions per minute. 
On examining the curves of the turbines it will be seen that their 
speed of rotation rises from 393 to 1455 revolutions for the high- 
pressure turbine, and from 395 to 1657 for the low-pressure tur- 
bine, while the speed of rotation allowed for in the design was 





1500 to 1600 revolutions per minute. As regards the steam con- 
sumption, with the combined system of engines, this is vers 
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sate at a speed of 10 knots, and probably considerably less 

modern reciprocating engines, equal to the full power required, 
cre very low powers. 

at pe pct ra sate made on January 19th, 1904, Table B, 
F fter the propellers had been altered, the middle one being reduced 
re 3ft, bin. diameter, the pitch being kept at 5ft. 6in. The high- 
ressure turbine was fitted with propellers of 2ft. 4in. and 2ft, Sin. 
iameter respectively, but both of the same pitch, while the low- 
pressure turbine was fitted with propellers o! 2ft. 4in. and 2ft. 10in. 
Viameter, and 2ft. 6in. and 2ft. 10in, pitch respectively, The 
oat obtained are summarised in the table. It will be seen that 
= 26-39 knots has been obtained by giving the turbines 
vather more steam than they had been designed for. For the same 
steam pressure at admission—that is, for the same steam consump- 
tion the speed is less than in the first trials, except at the 
maximum speed, when it is about the same. The slip of the 
screws is much reduced, as also the speed of rotation of the tur- 
pines. It may therefore be inferred that two screws give better 
results than the single screw originally employed ; for, the speed 
»f rotation of the turbines having been greatly reduced, their 
offigiency is much less. To increase this speed, and to obtain the 
estimated efficiency, the propeller surface must be reduced, and 
this was done for the third series of trials, A point of interest 
is that the addition of a screw revolving in the neighbourhood of 
the hull gave rise to considerable vibration, whereas in the first 
trials the complete absence of vibration was specially note- 


worthy. 


as reed of 


TABLE B, 
Messs. Yarrow and Co.'s Torpedo Boat.—Trials of January Vth, 
: 1 


| 





Number of trial I. 1 + TRL IV. 
Effective pressure of steam on admission : 

to H.P. turbine, Ib. per sq. in... ww) 100 | 150 170 
Condenser vacuui, in. 98 | 27-5 27 27 





Spocd of vessel (two runs), knots e { - 7 
Mean speed of vessel, knot~ ; . | 26-30 
Rotation of reciprocating engine, revs. | 
per minute F ris F * oa 458 WIS » 76 
Rotition of H.P. turbine, revs. per 
minute i. ae mae site loz 1207 1258 
Retation of LP, turbine, revs, per 
minute ; Nite hems, 1 1307 
Reciprocating engine, per 
Slip of pre | cont. ..-. “e. hdie 23-7 22-4 | 17 15-3 
pellers | H.P. turbine, per cent. | 13-6 17-4 | 16-4 14 
L.P. turbine, per cent. .. | 24-0 | 28-2) | 27-8 27-8 


\ third set of trials was made on March 4th, 1904, with pro- 
pellers all of the same pitch—2ft. 6in.—and rather smaller 
diameter—2ft. 6in., 2ft. 4in., 2ft. lin. The speeds obtained were 
approximately equal to those of the second trials, for the same 
steam pressures in the high-pressure turbine, but the speeds of 
rotation of the turbines were increased by 16 per cent. The 
increase in the efficiency of the engines was therefore balanced by 
the reduction in the efficiency of the screws, the slip of which rose 
to 24-6 per cent. for those of the high-pressure turbine and 33-1 
per cent, for those of the low-pressure turbine. It seems to be 
difficult to obtain more than this with propellers grouped in pairs 
on each shaft. This arrangement of two propellers, one in front 
of the other, is defective, in so far that the second propeller works 
in water already disturbed by the first propeller. The highest 
efficiency is certainly obtained with a single propeller on each 
shaft, but in order that the slip should not exceed 25 per cent., 
which seems to be the maximum fora good duty, the propelling 
surface, and consequently the diameter, must be increased. This 
can be easily done when the shafts are nearly horizontal. On 
Messrs. Yarrow’s boat, the inclination of the shafts is rather 
steeper than it should be with propellers having a diameter greater 
than the pitch. Nevertheless, the speed of 2ti-4 knots, which has 
ilready been obtained, is, no doubt, capable of being improved 
upon, and the maximum obtained with reciprocating engines can, 
no doubt, be easily reached. 

In conclusion, it will be seen from what has been said, that steam 
turbines can be made practically equal to reciprocating engines for 
propelling ships at high speeds, but in order to obtain their full 
effect they must be mounted upon shafts very slightly inclined, 
and, if possible, with only one propeller on each shaft. The 
necessity for having horizontal shafts leads to a more sudden rise 
in the bull aft than is usual when reciprocating engines are installed. 
Hence, hulls constructed for reciprocating engines are not generally 
suitable for steam turbines. It must not be concluded from the 
fact that, ceteris paribus, a higher speed is not obtained by merely 
substituting turbines for reciprocating engines. that the former are 
therefore inferior to the latter. A new form of propelling engine 
obviously calls for new lines of hull. At reduced speeds, the 
turbines are not economical, and they are inconvenient for going 
astern and for manceuvring, but this drawback can quite well be 
remedied by combining turbines with a reciprocating engine, work- 
ing a special shaft and mechanically independent of the turbines. 
Another arrangement, different from that in the Yarrow boat, 
whereby the reciprocating engine would supply about 40 per cent. 
of the total power, would give an increase of 15 to 20 per cent. of 
the power obtained with a reciprocating engine alone, besides 
having the general advantages characteristic of turbines, 





LAUNCHES AND TRIAL TRIPS. 


GIsELLA GROEDIL, steel screw steamer; built by, Wm. Gray 
and Co., Limited ; to the order of, the Gwedel Bros. Steamship 
Company, Limited, London and Buda-Pesth ; dimensions, 324ft. 
by 4ift. din, by 23ft. lin.; engines, triple-expansion, 23in., 364in., 
and 62in. by 39in., pressure 180 Ib.; constructed by, Central 
Marine Engine Works of builders ; highly satisfactory ; trial trip, 
March 25th, 

HizkoNyYMI, steel screw steamer; built by, Messrs. W. Dobson 
and Co., Low Walker-on-Tyne; to the order of, the Hungarian 
Levant Steamship Company, Limited; dimensions, 300ft. by 
15ft. by 22ft. lin.; to carry, 4000 tons; engines, triple-expan- 
sion, 22in., 36in. and 60in, by 39in., pressure 180 Ib.; constructed 
by, North-Eastern Marine Engineering Company: highly satis- 
factory ; trial trip, March 25th. 

FuLmaN, lightship; built by, Messrs. John Reid and Co., 
Limited, Whiteinch ; to the order of, the Commissioners of Irish 
Lights ; dimensions, 100ft. by 23ft. by 12ft. Sin., draught 9ft. 6in.; 
the hull is constructed of iron and steel ; launch, March 29th. 

CYFARTHFA, steel cargo steamer ; built by, R. Craggs and Sons, 
Limited, Middlesbrough ; to the order of, Messrs. Morel, Limited, 
Cardiff ; dimensions, 340ft. 6in. by 46ft. by 24ft. 4in.; to carry, 
5200 tons deadweight; engines, triple-expansion, 234in., 38in., 
64in, by 42in., pressure 180 Ib.; constructe: by, Messrs. Blair and 
Co., Limited ; launch, March 30th. : 

Lucy ANDERSON, steel screw steamer ; built by, Wood, Skinner 
and Co., Limited, Bill Quay-on-Tyne ; to the order of, Messrs, 
Neilson, Anderson and Co., Newcastle; dimensions, 220ft. by 
doft. by 16ft. 2in.; engines, triple-expansion, 17in., 28in., 4éin. by 
33in., pressure 180 Ib.; constructed, by North-Eastern Marine 
Engineering Company, Limited ; the machinery worked without 
the slightest hitch ; trial trip, March 3lst. 

_ANDROs, turret steamer; built by, Wm. Doxford and Sons, 
Limited, Sunderland ; to the order of, Messrs. Dryden, Davison 
and Co., London and Cardiff; to carry, 5400 tons deadweight ; 
engines, triple-expansion, 1200 horse-power ; launch, March 31st. 











LETTERS TO THE EDITOR. 
(We do not hold ar the opnions of our 





RESERVOIR DRAWING PENS. 


Sir,—A reservoir drawing pen, or a drawing pen that will rule 
a line, say, jin. broad and 3ft. to 4ft. long straight away without 
requiring to be re-filled, would be a great boon to those who have 
to make large drawings; such, for instance, as diagrams for 
lecture purposes, 

The ordinary three-tongued bordering pen does not meet the 
requirement, Firstly, it does not hold enough ink, so that at 
every few inches it has to be refilled ; secondly, it has not sufficient 
control of the ink to prevent it running out with a rush where the 
joining of lines takes place, and into a blob or little pool at 
the termination of the stroke ; and, thirdly, it deposits too much 
ink all along the line, and thus is very wasteful of both the ink 
and the draughtsman’s time waiting for it to dry. 

The main difficulty met with in the consideration of a reservoir 
drawing ow is that Indian or carbon ink must be used, and this 
necessarily contains so much solid matter as to render it quite 
unsuitable for use with the fountain or reservoir pens made to 
hold writing ink. 

There are four main conditions that must be borne in mind in 
its design, viz.:—(1) The reservoir must be openable, so that it can 
be thoroughly cleaned out, as mere washing out is not sufficient 
for Indian ink; (2) it must hold at least a drachm or two of ink ; 
(3) the ink must be under thorough control; and (4) the pen 
must be capable of drawing a line at least #, of an inch broad. 

Royal Indian Engineering College, DovucLas McNag, 

Cooper’s Hill, Surrey, April 4th. . 





BOROUGH COUNCILS AND HOUSE DRAINAGE, 


Sik,—In reply to ‘* House Owner’s” letter in your issue of March 
1sth, I may, for his information and that of other readers, say that 
borough councils have a complete legal right to do what they 
please with drains under the public highway ; that no one else can 
touch the drains; and that they carry out the work how they 
please and charge the house owner whatever sums seem to them 
good. ANOTHER Hovse OWNER, 

Westminster, March 2¥th, 





THE FARADAY SOCIETY, 

AN ordiuary meeting of the Faraday Society was held on Mon- 
day, March 21st at the Institution of Electrical Engineers, 
Dr. O. J. Steinhart in the chair. 

A paper by Dr. F. M. Perkin and Mr, W. CU. Prebble on ‘‘ The 
Electrolytic Analysis of Gold” was read in abstract by Dr. Perkin. 

The object of the researches described was to arrive at an 
electrolytic method of estimating gold which should be perfectly 
accurate and yet far more rapid than the ordinary double cyanide 
method, which the authors, differing from Classen, consider in- 
ordinately long, even in hot solutions. Solutions of sodium thio- 
sulphate, cyanide, sodium sulphide, potassium thiocyanate, and 
ammonium thiocyanate were all tried, and the results compared. 
The first named was useless ; of the others—which are all accurate 

the thiocyanates gave the best results, and the ammonium salt was 
better than the potassium. With currents of 0-2 amperes per 
square dem. the disposition of 0-05--0-08 grammes of gold was 
complete in five or six hours. With acurrent of 0-4--0-5 ampéres 
one and a-half to two hours sufficed. The presence of a little 
persulphate considerably reduced the voltage required. Experi- 
ments were also made to determine the best method of removing 
the deposited gold. Chlorine or bromine water were satisfactory, 
but slow ; aqua regia was risky ; the authors recommended a 2 per 
cent. solution of potassium cyanide containing a little hydrogen 
peroxide or a persulphate. One or two minutes then sufficed to 
remove the gold. 

An improved form of basin electrode for working with hot solu- 
tions was described. A lamp-wick syphon, from a small reservoir, 
supplies water to compensate for evaporation. 

Mr. Charles R. Darling then read a paper on ‘ Thin-Film 
Electrolysis, and a Proposed Application to Printing,” which was 
illustrated by experiments. 

While investigating a process for letterpress printing by electro- 
lysis without the use of ink—an extension of Bain’s well-known 
telegraphic printing —the author found that the final results of 
electrolysis, when the electrolyte forms only a thin film, often 
differ materially from those observed in an ordinary cell, In 
these experiments a carbon or metal plate- it was immaterial 
which formed the anode ; on this was placed an impression pad, 
consisting of some sheets of moist blotting-paper ; upon this was 
the trial sheet, carrying the electrolyte film; and on this the 
cathode type or coin. 

Voltages from 6 to 200 were employed. ‘To obtain a clear image 
of the type a certain minimum strength of solution is requisite. 
The first experiments were made with saline solutions: silver 
nitrate gave a clear, permanent black image of the type, but the 
paper, of course, darkens on exposure ; coppersulphate and nitrate 
yielded images that faded after a time; the same unexpected 
result occurred with lead, mercury salts, and bismuth. The best 
images were obtained with manganese salts. These, consisting as 
they did of the oxides or hydrates, were quite permanent ; all 
purely metallic deposits, excepting silver, disappeared after a 
time. Inthe case of non-saline solutions the paper, which might 
consist of asbestos, or pure Swedish filter-paper soaked in distilled 
water, acquired the properties of an exposed photographic plate, 
and on treating with a silver salt and developer, a perfect image 
of the cathode was obtained, even aftera long interval. Repro- 
ductions of such “‘ electrographs” are given in the paper. The 
latent images are not due to hydrogen peroxide, nor to metallic 
compounds, as they occur with carbon electrodes ; but they reside 
in the surface of the paper in contact with or towards the cathode. 
The author ascribes them to a class of phenomena that have been 
investigated by Bose, and termed ‘‘ the response of inert matter to 
electrical stimuli,” and thinks they are probably the result of some 
state of strain set up in the film by the current. 

As regards the fading of metallic images, this may be simply 
due to recombination, although that explanation is not entirely 
satisfactory. 





ELECTRICAL DRIVING FOR ENGINEERING 
WORKS. 
THE adaptability of electrical driving for engineering establish- 
ments, ironworks, collieries, &c., was the subject of a paper read by 
Mr. B, Longbottom before the Manchester Association of Engi- 
neers on Saturday. The special advantages claimed for electricity, 
particularly in its flexibility for meeting varying requirements as 
a motive power as compared with either steam engines or gas 
motors having been dealt with, Mr. Longbottom said that in the 
past there had been great diversity of opinion as to whether each 
machine in a works should be driven by a motor, or a number of 
smaller machines should be grouped together and driven from a 
short line shaft by one moter. It was, however, now generally 
recognised that where machines were in constant use, provided 
they were below a given horse-power—say, 5 horse-power—group- 
ing was the most desirable, The greatest care, however, must be 
taken that too many machines were not driven from one motor, or 
that they were not spread over too wide an area, as that would 
only entail additional shafting. But if a proper system of motor 
units were employed—and this was the first thing that ought to be 
settled in planning the electrical driving of a works—there would 





be no difficulty in obtaining a high etticiency, as it was only neces- 
sary to subdivide the machines into the most efficient groups to 
suit the units. In the average engineering works 5 brake borse 
power could be taken as the smallest unit to be used, except in 
special cases of isolated machines, or machines used for inter- 
mittent working. This motor had an efficiency of 82 per cent. at 
three-quarter, load, and could, therefore, be looked upon as 
an efficient power unit. In the majority of cases the other 
useful power units could be taken as 74, 10, and 15 
brake horse-power, and only in works where very heavy 
materials were handled would it be found necessary to have larger 
units, except, of course, for individual machine driving. It was 
not only shown that the efficiency of electrical compared favour- 
ably with that of mechanical distribution; there were other 
advantages that could not be overlooked. In these days of 
specialisation it was of the greatest importance that machinery 
and departments should be arranged with a view to economical 
and increased output, and it was now possible for the works 
organiser to achieve that result without taking into account how 
the power had to be delivered to the machines. It was no longer 
necessary to arrange the machines in parallel lines down the works 
so that it could be driven from line shafts supported from the main 
girders, as was the case with the best arranged mechanical distri- 
butions ; but under the same roof he could have as many sections 
of departments as he wished, each entirely self-contained. It was 
quite probable that in attaining that result some sections would 
not be driven as efficiently as might otherwise have been possible ; 
but provided the production was increased by the arrangement 
with the same outlay in labour it justified itself, and the saving of 
power, in such an instance, was of secondary consideration. 
Another advantage was that as they had not to contend with the 
weight and strain of heavy shafting on the girders, lighter struc 
tures could be used, resulting in a material reduction in the cost 
of the building, thus further defraying the outlay of the electrical 
plant. Then the advent of portable machine tools and other 
labour-saving devices had been rendered more possible by the 
electric motor, and the economies to be obtained by these methods 
of manufacture were daily becoming more apparent. Again, in 
new works there was always a danger with mechanical dis- 
tribution of the power plant becoming too small, as the business 
increased, with disastrous results, ss far as further development 
was concerned ; but an electrical system was perfectly elastic, as it 
was only necessary to put down another generating unit and an 
additional panel on the main switchboard, and this could be done 
without in any way affecting the efficiency of the existing plant. 
It was now possible for the smallest user to obtain electricity for 
power purposes at a price varying from ld. to 2d. per unit from 
corporations or supply companics, and that must be of vital 
importance to young firms who required their available capital for 
other useful purposes, especially when they had the knowledge 
that their power cost them comparatively little more than would 
have been the case if they had had a plant of theirown. In the 
discussion which followed, except that it was admitted electrical 
driving was not suitable for cotton mills, several members gave 
their experience of its great advantage for engineering works, not 
on account of economy, but its ready adaptability for all require- 
ments, and said they preferred it to any other method. One or 
two representatives of gas engine makers contended that for 
driving tools in groups gas engines were preferable, and certainly 
were much more economical than electricity. The President—Mr. 
Alfred Saxon—suggested that a research committee might be 
appointed to investigate and report upon the various methods of 
driving, asit was desirable they should have some reliable and 
definite information on the subject. 








LEEDS ASSOCIATION OF ENGINEERS.—A lecture was given on 
March 31st, at the rooms of the Leeds Association of Engineers, on 
‘*High Capacity Railway Wagons,” by Mr. Jas. T. Jepson, who 
described their construction by means of diagrams, &c. With 
regard to their use in this country, he said that their capacity 
would be limited by the existing conditions on our railways. Other 
countries had profited by our experience, and, having a load gauge 
up to 9ft. 6in. or 10ft., could, for the same length of wagon, have 
a capacity 25 per cent. greater. Our leading railway companies 
were now making trials with these large wagons. The North- 
Eastern Company and the Caledonian Company had got beyond 
the experimental stage with all-steel bogie wagons. A very con- 
siderable saving could be effected in working expenses by increas- 
ing the ratio of the load to the tare, more especially with regard 
to the mineral traffic, which formed more than 70 per cent. of the 
goods traffic of the country. The tare weight of the standard coal 
wagon had been 62-5 per cent. of the load carried, 34-4 per cent. 
being non-paying, besides which the wagons had mostly to be 
returned empty. By the introduction of steel wagons of high 
capacity the non-paying load could be reduced to 25-7 per cent. of 
the total load hauled, or a transfer of 12-7 per cent. from non- 
paying to paying load. Another advantage was that the load per 
lineal foot of train could be more than doubled. In the course of 
the discussion Mr. J. C. Moorhouse pointed out that George 
Stephenson, the pioneer of railways, could not foresee all future 
developments, and it was only the comparatively recent introduc- 
tion of steel as a material which had made these larger wagons 
possible. The President, Mr. G. R. Goldsack, occupied the chair. 

IMPROVEMENTS IN STREET LIGHTING IN GLASGOW.--The Town 
Council of Glasgow has approved of the report and recommenda- 
tions of its Watching and Lighting Committee in connection with 
an extensive improvement scheme for the street lighting of the 
city. A deputation of the Council visited a number of English 
cities, and inspected the various systems of lighting. A report was 
subsequently drafted by the sub-committee in charge, which was 
adopted by the Watching and Lighting Committee, and has now 
the full approval of the Council. The following are the principal 

rovisions of the report:—-(1) The total abolition of all flat-flame 

urners. (2) The adoption of an approved system of incandescent 
gas lighting for all streets in which gas is used. (3) The abolition 
of the present form of globular lantern. (4) The adoption of a 
suitable pattern of square lantern, so that full value may be 
obtained from the incandescent burners, and the cost of upkeep 
for mantles, &c., kept as low as possible. (5) The lighting of all 
car routes-—not lighted by electricity—by two-burner lanterns, the 
burners used to be No. 4 Kern, or other suitable burner consum 
ing 3} cubic feet per hour. (6) The lighting of all main streets, 
other than car routes, by single-burner lanterns, with No. 4 Kern, 
or other suitable burners, consuming 33 cubic feet per hour, with 
double-burner lanterns at all important crossings. (7) The 
lighting of all other streets by single-burner lanterns, with 
No. 3 Kern, or other suitable burners, each consuming 2-8 
cubic feet per hour, with double-burner lanterns to be erected 
at crossings where necessary. (8) The use of anti-vibrators in all 
lanterns erected in those streets where heavy traffic prevails. 
(9) That a staff be organised for attending to the maintenance of 
burners and mantles, and also for inspection purposes. (10) That 
at street crossings transparancies indicating the name of the streets 
at the corners of which the lamps are situated be inserted in the 
lanterns. The Committee had considered the question of reducing 
the light on the car routes after midnight. Many English towns 
did that. It would mean a very considerable addition to the 
wages bill, as practically an additional staff would be required 
and though there would be a slight economy, the Committee did 
not think it would justify Glasgow in taking a retrograde step. 
Illumination was quite as necessary after midnight for the preven- 
tion of crime. Some towns were working with a gas illuminant as 
low as 16 candle-power. The candle-power in Glasgow was about 
20, but the introduction of mantles did not necessarily mean that 
they should have a very high candle-power. Each candle-power 
cost about 4d., and if they were able to reduce the candle-power 
from, say, 20 to 16, the saving thus effected would recoup them 
for any extra-chargze for the rearrangement. 
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HE IRON, COAL, AND GENERAL TRADES 

OF BIRMINGHAM, WOLVERHAMPTON, AND 

OTHER DISTRICTS. 

(From our own Correspondent.) 

Ix the engineering and iron trades very little has been done 
during the past week with the exception of, at some establish- 
ments, stocktaking and repairs. There is a fair amount of work 
in hand, and the holidays are not being unusually prolonged, as is 
the case sometimes in times of great trade depression. Buying 
and selling having been temporarily suspended as there is no basis 
upon which to gauge present prices, but these are understood to 
be about as quo last week, or, if anything, a shade better. 
The reduction in marked bars of 10s. per ton in January last is 
believed to be the chief reason of the low bi-monthly average 
selling price for January and February recently declared by the 
Midland Iron Trade Wages Board. The average selling price was 
£6 10s. 2-96d. per ton, compared with £6 14s, 3-79d. for 


November and December, or a reduction of 4s, 0-83d. It 
js satisfactory, however, to know that the total output, 
which was 26,426 tons, was an improvement upon the 


preceding two months of 577 tons, so that there was evidently 
more work prevalent. Bars accounted for the bulk of the 
total output, and were produced to the extent of 18,457 tons. 
This was an improvement upon the preceding two months of 
1161 tons, or 6-71 per cent., and it is believed to be due to a 
large extent to better colonial orders for merchant descriptions. 
The average selling price of bars was £6 9s, 4-67d. The out- 
puts and selling prices of other descriptions were as follows : 
Angles and tees, 778 tons, £6 14s. 6-60d.; plates and sheets, 
2060 tons, £7 7s. 4-07d.; hoops, strip, and miscellaneous, 5129 
tons, £6 5s. 9-75d. Compared with the previous return, the 
price of bars fell by 4s. 1d., thus showing that competition con- 
tinues keen, and affording some explanation of the difficulty 
which the members of the Unmarked Bar Association has of 
late experienced in securing uniformity of action among its 
members. The demand for this class of iron for engineering 
purposes continues good. Angles and tees show a reduction in 
output of 109 tons, or only a nominal amount, but the selling 
price is only Is. 4d. less than two months ago, the demand for 
these sections having fairly well held their own lately, owing +o 
the improvement in the quantity of engineering work prevalent. 
Plates and sheets show 426 tons less output than two months 
back, and the price is 3s, 3d. less. This also is the sum by 
which hoops and strip are lower in value than then, although the 
output for these last two descriptions is a shade better—by 
50 tons. 

That trade generally is nothing like so good as it was twelve 
months ago becomes evident when the new returns are compared 
with those for January and February, 1903, for the new total 
output is 2293 tons less than a year back, and the average selling 
price of all descriptions shows a reduction of 6s, 8-98d. 

The Bloomfield Ironworks of Messrs. W. Barrows and Sons, 
Tipton, have been purchased by Messrs. B. Bunch and Sons, of 
the Staffordshire Ironworks, Walsall. It is understood that the 
works will be broken up, and that coal will be bored for under- 
neath them. 

The engineering trades have good prospects. Shipyard appli- 
ances, cranes, boiler tubes, &c., are in better demand for the 
Northern shipbuilding yards, and marine engineers are busy, as 
also are makers of steel shafting and of other steel forgings. 
Electric engineers continue well engaged upon traction and lighting 
account. Rolling stock makers are well engaged upon railway 
account, including mineral wagons of larger capacity than has 
hitherto been general. Edge tool makers are busy for South 
America, Cuba, and the West Indies. The manner in which the 
engineering and metallurgical requirements of some of the Crown 
Colonies are being met is occasioning considerable comment in 
machinery circles in the Midlands, but it is doubtful whether the 
Crown Agents deserve the current suggestions as to trade partiality 
in the way in which such contracts are at present let. here has 
been a good demand recently on home and foreign account for 
boilers, tanks, and cisterns; spring and axle makers are moderately 
engaged. The cable and anchor makers are profiting by the war. 
The large steel-plate gas mains which are being made in connec- 
tion with the Mond power-gas scheme have been produced in large 
quantities, the value of the mains already constructed and awaiting 
laying being computed at £100,000. 

The extension of the Corporation of Birmingham's existing elec- 
ier undertaking at the outlay of over £400,000 is contem- 
plated. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Muunchester.—In some branches of Lancashire industry the 
stoppages for the Easter holidays have been extended over a 
longer period than usual, This especially has been the case in 
those branches directly connected with the textile trades, and here 
and there amongst some sections of the general engineering trades, 
where many establishments are short of orders and the oppor- 
tunity for a temporary cessation of operations has not been at all 
unwelcome. Collieries also have had a pretty long stoppage in 
most cases, although perhaps not more than for the customary 
period, pits ceasing work on Thursday last week, and only in com- 
paratively few cases getting again into full operation until Wednes- 
day or Thursday this week. Under these conditions there has not 
been much doing to afford any very real test of the business and 
industrial position generally. On the iron and steel market, how- 
ever, there is unquestionably a continued hardening all round, and 
there would seem to be very substantial evidence that for the 
present at least the lowest point has been touched. Practically all 
brands of pig iron are steadily tending upwards; finished iron, 
however, does not follow the strong advance in raw material, but 
this cannot fail to have a hardening effect upon the quotations of 
manufacturers. In the steel trade both raw and finished material 
have decidedly stiffened, and a considerable weight of business has 
been put through, In some quarters prices are considered to have 
touched a sufficiently high point for legitimate trading operations, 
and that until there is some substantial development of activity in 
the principal Lancashire iron-using industries any further con- 
siderable upward move would be more than likely to bring about a 
check to what might otherwise be a generally established improve- 
ment in trade, 

The iron ‘Change meeting at Manchester on Tuesday was not 
more than moderately attended, and few transactions of any 
moment were being put through. A generally confident tone was, 
however, noticeable on the market, with no eagerness on the part 
of makers to sell. Within the last week or two buyers have been 
showing a good deal more anxiety about placing out orders, and in 
many casesare prepared to purchase in larger quantities than sellers 
are at all disposed to entertain. Consumers, in view of the con- 
tinued steady upward move in prices, are evidently becoming much 
more concerned about covering their forward requirements, and 
recently a good deal of buying has been going on well over 
the year. All round makers are stiffening in their quotations. 
For Lancashire pig iron makers are holding out for an advance 
of about 1s. per ton upon recent rates. Derbyshire brands are 
quoted about 1s. per ton above the minimum rates which recently 
were being readily accepted, and there is a disappearance alto- 
gether of the underselling which of late has been so prevalent in 
Lincolnshire iron, the official basis rates now representing the 
minimum at which buyers could place out orders. Delivered 
Manchester district, No, 5 foundry Lancashire is now being quoted 
52s, to 52s, 6d.; Derbyshire, 52s, to 52s, 3d.; with 48s. 6d. net as 
the minimum for Lincolnshire. Forge qualities are not much 
inquired for, but makers are very firm at the recent advance, and 
delivered Warrington, Lancashire, and Lincolnshire are not quoted 








under 48s, 2d., with Derbyshire not to be bought quite so low and 
quoted about 47s, 8d. to 48s. 2d. net. 

Quotations for Middlesbrough brands have further advanced 
since last week about 3d. to 6d. per ton, and delivered by rail 
Manchester, No. 3 foundry is now quoted 52s. 10d. to 53s, net; 
Scotch iron also continues to gradually stiffen, and current rates 
are perhaps in most cases about 3d. higher than last week, 
Eglinton delivered Manchester docks being quoted 53s. 6d. to 54s. ; 
Glengarnock, 54s. to 54s. 6d., and 54s. 9d.; Gartsherrie, 56s. 6d. to 
563. 9d. net. There are no quotations for American and Canadian 
iron, which for the present seem to be altogether out of the 
market. 

In hematites no very large weight of business is just now giving 
out, but prices are well maintained at the recent slight advance, 
ordinary No. 5 foundry qualities not being quoted under 61s, 6d. 
to 62s. 6d. net, delivered Manchester district. 

Except that some of the forges are rather better off for work, 
there is still very little real improvement to report in connection 
with the finished iron trade, business for the most part continuing 
slow, with an absence of any demand which would enable makers 
to stiffen up in their quotations following upon the upward move 
in raw material. The higher prices that finished ironmakers 
would now have to pay for pig iron compels them of necessity to 
hold very firmly to their present list rates, and Lancashire bars 
are not quoted under £6 5s. stations to £6 6s. 3d. warehouse, with 
Yorkshire bars £6 5s., and North Staffordshire £6 5s. to £6 7s. 6d., 
delivered in this district. Hoops remain without quotable change 
at £7 2s. 6d. random to £7 7s. 6d. special cut lengths, delivered 
Manchester, and 2s, 6d. less for shipment. Sheets remain low, 
quotations being about £7 10s. to £7 12s. 6d., delivered Manchester 

istrict. 

Nut and bolt makers are just now passing through what is 
usually a very slack period, owing to the holidays and stocktakings 
at works, In bright goods some firms are fairly busy, but ordinary 
black work is extremely quiet. Prices remain weak and irregular, 
and in most cases are governed more by the special conditions 
under which an order is to be secured than by reference to the list 
basis rates, 

All descriptions of both semi-finished and manufactured steel 
show a continued steady hardening. German billets especially 
have stiffened decidedly upon late quotations, and could scarcely 
now be bought under about £4 7s. 6d. for 4in. and upwards, and 
£4 8s, 6d. for 2in. and upwards, with American billets really out of 
the market, as any quotations obtainable for these would be pretty 
much on the same basis as those for German billets. English 
makers are also hardening in their prices, £4 10s. to £4 12s. 6d. 
being average quotations for ordinary billets, with some special 
billets quite 10s. per ton above these figures. Steel bars are very 
firm at recent quotations, averaging £6 2s. 6d. and £6 5s. to 
£6 7s. 6d.; angles are gradually stiffening upon recent low prices, 
£5 12s. 6d. to £5 15s. being now average quotations, with both 
common plates and steel boiler plates firm at the advanced rates 
which have been ruling for the last few weeks, common plates being 
quoted £6 5s. to £6 7s, 6d., and boiler plates £6 17s. 6d. delivered 
in this district. 

With the commencement of the month 
altogether unexpected reduction in house-fire coals. 


there has been an 
For some 





time past there have been numerous complaints that the York- | 


shire and Derbyshire collieries were cutting into the Lancashire 
markets, at prices below those quoted by the local collieries, 
and that as a consequence the Lancashire coalowners were 
losing a good dea! of trade. It was, however, generally antici- 
pated that, at any rate for the present, house-fire coal prices 
would remain without any officially-quoted reduction, the local 


collieries contenting themselves by meeting outside competition | 


with special concessions where the trade of their regular customers 
was being attacked. Just priortothe stoppages of the pits for the holi- 


will launch the first of two scouts they are building for the 
Admiralty next week. 

The charcoal furnace at Haverthwaite, which has been at work 
for two years, has been closed down because of a shortage of 
charcoal. 

Coal and coke remain very quiet trades, and prices are low, 
while supplies are very full. j 

Shipping is very quiet at West Coast ports. Last week 8365 
tons of pig iron, and 6583 tons of steel were exported, making a 
total of 14,957 tons, in contrast with 23,998 tons in the correspond- 
ing week of last year, a falling off of 9041 tons. The total ship- 
ments this year to date have reached 169,576 tons, compared 
with 232,305 tons in the corresponding period of last year, a 
decrease of 62,729 tons. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

Tuis has been a week of holiday-making in the coalfield, as 
well as in the iron and steel industries and manufacturing con- 
cerns generally. At most of the pits in the South Yorkshire 
district wages were paid on the night of the 31st ult., and there 
has been little done since, although in some directions work was 
resumed on the 7th inst. The Easter holiday-makers have had 
chejuered weather, but there have been more people on pleasure- 
bent than usual. 

Quotations are as follows :—Best Silkstone, 13s. to 13s. 6d. per 
ton ; secondary sorts, 12s.; Barnsley thick-seam house coal, 11s, 6d. 
to 12s. 6d.; a good trade for the better sorts having been done up 
to the holidays with metropolitan and Eastern Counties markets ; 
secondary scrts, making 10s. per ton, are now favoured in the 
local markets. Steam coal is expected to considerably improve 
before long. Coke is very quiet, and small coal is also in light 
demand. 

Affairs are somewhat better in the iron and steel industries 
generally, the continued activity of shipbuilding yards on the 
North-east Coast helping the production of forgings and castings, 
although the Germans are very keen competitors in this class of 
work, the German competitors compensating themselves for 
the lower rates they get in English yards by the high prices they 
can command at home. 

In the iron market the only features calling for comment have 
been the increasing firmness of East Coast hematites and Lincoln- 
shire irons, which, however, do not improve in demand thereby. 
The quotations at the time the holidays began were :—West Coast 
hematites, 64s. to 65s.; East Coast hematites, 58s. 6d. to 59s.; Lin- 
colnshire forge, 45s. 6d.; Lincolnshire foundry, 46s. 6d.; Derby- 
shire forge, 44s. to 45s.; Derbyshire foundry, 48s.; bar iron, 
£6 5s.; Siemens billets, £7 to £7 5s.; steel hoops, £7 10s. 

The official return of trade from the Sheffield Consular District 
to the United States for the first quarter of 1904 shows a heavy 
decline, compared with the corresponding quarter of last year, the 
value being £112,439, against £164,000. The total in the first 
quarter of 1902 was only £114,000. Steel has fallen to £73,225, as 
compared with £112,149; cutlery, to £114,262, against £117,920. 
The exports for the previous quarter ended December 31st, 1903, 
amounted to £139,164, or neariy £27,000 better than for the 









| three months just expired. 


The chairman and directors of Hadfield’s Steel Foundry Com- 


| pany, Limited, have issued invitations. for Wednesday, 20th inst., 


days the principal Manchester coalowners, who have a local associa- | 


tion of their own, held aspecial meeting to consider what steps were | 


advisable to protect their trade from the competition of the Yorkshire 
and Derbyshire collieries, and also of some of the collieries in West 
Lancashire, and it was decided to reduce the list rates for round 
coals used for house-fire purposes and for house-fire nuts 10d. per 
ton, this reduction applying to pit, wharf, and yard prices, and also 
to the delivered rates to private customers. This step was altogether 
unlooked for by the collieries in other parts of Lancashire, and on 
Tuesday this week a special meeting of the West Lancashire coal- 
owners was held in Manchester to decide what course they should 
take under the circumstances, It was resolved that where they had 
to come in competition with the Manchester collieries house-fire 
fuel prices should also be reduced 10d. per ton, but that otherwise 
their list rates should, for the present at least, remain unchanged. 
The general Lancashire pit prices may now be given at about 13s. 
to 14s. for the better qualities of Arley and Pemberton, 11s. to 12s. 
for seconds and Pemberton 4ft., and 9s. to 9s. 6d. and 10s. 6d. for 
common house coals. Other descriptions of fuel, such as steam 
and forge coals and slack, remain without quoted alteration, but 
with the pit stoppages and the holiday closing of works during the 
past week there has been practically little doing to really test the 
market. With the temporary cessation of output collieries have 
been able to move away a considerable quantity of stock, but there 
have been more than ample supplies to meet the requirements. 

Generally, steam and forge coals remain weak, and where one or 
two gas coal contracts have been settled it is understood there has 
been a concession upon last year’s rates. At the pit mouth com- 
mon Lancashire steam and forge coal remains 7s. 9d. to 8s. 3d., 
with the better qualities quoted 8s. 6d. to 8s. 9d., and ordinary 
furnace coals in the Manchester district quoted 8s. 9d. to 9s. 
Engine classes of fuel are just about maintaining late rates, best 
qualities of slack averaging about 6s. to 6s. 6d. and 6s. 9d., 
medium sorts 5s. to 5s. 6d., and common slack from 5s. 9d. to 
4s, 6d. per ton. 

For shipment there is only a very indifferent sort of inquiry, 
with low prices quoted at the ports. ordinary steam coal being 
readily obtainable at 8s. 9d. to 9s. 3d., with some of the better 
qualities quoted 9s, 6d. to 9s. 9d. delivered Garton Docks, High 
Level, Liverpool, or the Manchester Ship Canal. 

Barrow.—There is a slight improvement in the hematite pig iron 
trade, which is shown in a fuller demand in the open market, as 
well as in the further clearance of stocks. Warrant stocks have 
been cleared during the week to the extent of 1321 tons, and now 
stand at 17,681 tons. The stocks in the hands of makers have 
been sensibly reduced of late. Only twenty-two furnaces are in 
blast, as compared with thirty-four in the corresponding week of 
last year. Prices show an improvement of Is, per ton. Mixed 
Bessemer numbers are quoted at 55s. 6d. net f.o.b., being an 
advance of Is. per ton: 54s. 6d. has been the price for three or 
four months past. Warrant sellers are at 54s. net cash ; buyers, 
3d. iess. Prospects of better business are afforded on every hand, 
and preparations are being made to put additional furnaces in 
blast at several of the works in the district. 

Only a quiet business is being done in native qualities of iron 
ore, but a better trade is in prospect. Prices are steady at 9s. for 
good ordinary sorts net at mines, and best descriptions are at 15s. 
perton. A few cargoes of Spanish ore are coming to hand, but 
the trade in this class of raw material is much restricted. 

The steel trade has a more hopeful outlook. More business has 
been done lately in plates and in shipbuilding material generally, 
and it is probable the mills will be kept more regularly and more 
fully employed than of late. Plates are still at £5 12s. 6d. pec 
ton. The demand for heavy rails is fairly maintained, and orders 
are well held, although competition is very keen from continental 
and other sources. The average price of heavy rails is £5 per 
ton. In light rails the business doing is very slow ; but tram 


rails are still required. Billets and hoops are in better demand, 
and orders are fairly well held. Sectional steel is also in fair 
inquiry, while briskness still characterises the heavy steel casting 
and the chilled steel casting trades. 

Shipbuilders and marine engineers are busy, and have their 
Vickers, Sons and Maxim 


hands fairly well filled with orders. 





on the occasion of the visit of the president, Sir William White, 
K.C.B., and the Yorkshire Students’ Section of the Institution of 
Civil Engineeis. The visitors are to view the foundries, machine 
shops, &c., witness the firing of shot and shell against armour 
plates, and inspect track and other special work for railways and 
tramways, lay out grounds, &c. Visitors from London will be con- 
veyed in a special train from Marylebone—Great Central Railway 

and running without a stop into the company’s works, returning 
to London about 4.30 p.m. 

Mr. P. F. Hoole, head of the old-established firm of Messrs. H. 
E. Hoole and Co., stove grate manufacturers, &c., Green-lane, 
Sheffield, has been presented by his workpeople and staff with 
a handsomely-illuminated address and life-size portrait. Mr. 
William Thompson, who has been fifty-two years with the firm, 
read the address, and the portrait was unveiled by Mr. Frederick 
Druce, whose record is even longer by ten years. Mr. Hoole 
feelingly acknowledged these tokens of respect, and a cabinet 
photograph of himself was handed each subscriber by Master 
James P. R. Hoole, the son of Colonel Hoole, of Headington 
Manor, Oxford. 


NORTH OF ENGLAND. 


(From our own Correspondent.) 

THOUGH business has been interrupted by the holidays, the im- 
provement continues, and in most branches there is more doing than 
has been reported at any time during the last four years. Naturally, 
the tone is sanguine and cheerful, and as regards pig iron the 
deliveries are increasing and the stocks decreasing, while buyers 
have become keen to purchase, It is not known to what extent 
producers have reduced their stocks, as statistics are not now 
collected, but it is satisfactory to note that the stock of Cleveland 
pig iron in Connal’s public warrant stores declined 5222 tons last 
month, being reduced to 97,535 tons. 

The most improvement has been reported in the shipbuilding 
industry and those branches of the iron and steel trades that 
depend upon it, such as the plate and angle and hematite iron 
branches. There was an inclination to doubt the genuine character 
of the movement in shipbuilding, and to predict that it was merely 
a spurt and could not last. It has been going on now for nearly 
three months, with the result that most of the firms on the North- 
East Coast have become well situated as regards orders ; some have 
alltheir berths occupied, and several have contracts booked which will 
keep them in this satisfactory position until well into next year. 
They cannot now undertake orders for early execution, and this 
has led to some owners, who heretofore have always had their 
steamers constructed in this district, sending orders to the Clyde 
builders, This week there isa lack of neworders, but this was to 
be expected on account of the holidays, and it is having no 
influence on the market, when all are so well off for contracts. 
The holidays at the shipyards have been shorter than usual this 
Easter, whereas at Christmas they were rather prolonged, but that 
was before the trade had begun to revive. 

The plate and angle trades, on aceount of the activity in ship- 
building, have become brisker than they have been for several 
years, but there is still room for considerable improvement, as 
there are yet several unproductive plate mills in the district. The 
prices obtainable for plates are not yet tempting enough to induce 
manufacturers to restart, and if circumstances were favourable the 
production of plates could be very substantially increased. The 
present quotation for steel ship plates is £5 12s. 6d., for iron ship 
plates £6 7s. 6d.; for steel ship angles £5 5s., and for iron ship 
angles £6 2s. 6d.—all less 25 per cent. f.o.t. 

The least satisfactory branch of our local iron and steel trades is 
the manufacture of rails. It was satisfactory up to the latter part 
of last year, but business has fallen off considerably since this year 
opened, and it is attributed partly to the war in the Far East. 
That has affected our trade not only with both the belligerents, 
but also with other countries. It is a good many years since the 
prices of steel rails were as low as they are at present. Makers 
will readily sell heavy rails at £4 10s. per ton. 

The improvement in the Cleveland pig iron trade is well main- 
tained, prospects are encouraging, and the season is favourable to 
continued improvement. A much better demand from the Gonti- 
nent has sprung up, foundry qualities being mostly required. Thatis 
satisfactory, for Scotland is taking less than in the autumn. It is 
also a favourable feature that shipments are being resumed to 
Japan, and there will be less need of Japanese consumers going in 
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for American iron. The price of No. 3 Cleveland G.M.B. pig iron 
has been raised to 44s. 6d. per ton for early f.o.b. delivery, and 
some sales have been reported at 44s. 74d., and even 44s, 9d., 
higher prices than have been reported since the middle of Septem- 
ber. Cleveland warrants, which were as low as 4ls. 8d. cash on 
January 22nd—the minimum of the last few years—have been 
quoted as high this week as 44s. 9d. cash, and buyers were prepared 
to pay 44s. 8d. Some of the leading firms quote 45s. for No. 3. 
No, 4 foundry has been raised to 44s.; No. 4 forge to 43s. 9d.; 
mottled to 43s. 6d.; and white to 43s. These lower qualities, 
though they are only in moderate request, continue relatively 
dearer than No. 3, but that is because they are scarce ; indeed, 
the supply hardly meets the requirements. 

The hematite iron trade continues satisfactory, and prospects are 
good, on account of the revival in the shipbuilding industry. 
Mixed numbers cannot now be bought under 52s, 6d. per ton, an 
advance of 1s. 6d. per ton since the commencement of March. 
Nevertheless, the producers do not think the position so good as it 
was six weeks ago, for the cost of manufacture has gone up in even 
greater proportion. 

The exports of pig iron from the Cleveland district during March 
were very satisfactory ; they reached 104,579 tons, and were 32 
per cent. more than in February, and the largest that have been 
reported since last October. As compared with March last year, 
however, there was a decrease of 18,957 tons, or 114 per cent., but 
it must be taken into account that America did not last month 
require a ton of pig iron from Cleveland, whereas 35,217 tons were 
taken in March, 1903. The resumption of deliveries to Japan is a 
satisfactory feature, but the quantity taken is comparatively small. 
Though all trade with America has ceased, and that with Japan 
has been much curtailed, yet the total oversea trade last month 
was only 9535 tons short of that of March, 1903, from which it is 
apparent that an improved trade must have been done with other 
foreign countries to the extent of at least 25,000 tons. It is a 
favourable feature of the shipments that they show a larger business 
with the Continent, and particularly with Germany and Italy. 

The shipments of pig iron from Cleveland during the first quarter 
of the vear amounted to 263,496 tons, that being 32,442 tons, or 
12 per cent. les:, than in 1903. But America has taken nothing 
this year, against 51,160 tons in the first three months of last year. 
Germany, France, Italy, and other continental countries have taken 
more—Germany, 41,598 tons, against 22,310 tons last year; and 
France, 14,222 tons, against 7925 tons, Deliveries to Scotland 
reached 118,604 tons, against 123,913 tons last year. 

The demand for steam coal is improving, and prices are steadily 
rising ; in fact, 10s. 3d. f.o.b. is now regularly paid for early 
deliveries of best, and 10s. 6d. for delivery over the season. It is 
not so easy to get prompt supplies, and for some time before the 
holidays there was more regular work at the collieries than was 
reported since last autumn. Of course, the holidays have inter- 
fered with business this week. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been much less doing this week in the iron trade 
owing to the holidays. While Easter is not kept as such in Scot- 
land, the principal communities have got into the habit of holding 
the Spring holidays at this time, so that the week has been a 
broken one both as regards business and work. 

The Glasgow iron market was closed from Thursday of last 
week until Tuesday. While the amount of iron changing hands 
has been small, the tone of the market is fairly stronz. There has 
not been much buying of pig iron on the part of consumers, who 
for the most part were already fairly well supplied with the raw 
material. 

The private advices from the Continent and America are to the 
effect that business in those quarters is improving, so that there 
is less likelihood of their competing in the near future with our 
manufactures. 

Business has been done in Glasgow warrant market in Cleveland 
warrants at 44s. 8d. cash, and 44s, 84d. te 44s. 114d. for delivery 
in one month. Scotch and Cumberland warrants are quoted 
nominally 52s. to 52s. 6d., and 54s. 3d. per ton respectively. 

There are eighty-five furnaces in blast in Scotland, compared 
with eighty-seven at this time last year. The output of pig iron 
is well maintained, and it is believed that by far the larger propor- 
tion of it is going steadily into consumption. 

The demand for Scotch hematite pig iron is on a fair scale, 
increasing -yuantities being required for steel making, and for this 
class of iron merchants quote 56s. 9d. to 57s. per ton for delivery 
at the West of Scotland steel works. 

The prices of Scotch makers’ iron are comparatively steady. Monk- 
land, No. 1, is quoted at Glasgow 52s.; No. 3, 49s.; Carnbroe, 
No, 1, 53s. 6d.; No. 3, 50s.; Clyde, No. 1, 58s.; No. 3, 51s. 6d. ; 
Gartsherrie, No. i, 58s. 6d.; No. 3, 52s.; Summerlee, No. 1, 
58s. 6d.; No. 3, 52s. 6d. ; Langloan, No. 1, 69s.; No. 3, 55s.; Colt- 
ness, No, 1, 70s. 6d.; No.3, 56s. 6d.; Glengarnock, at Ardrossan, 
No. 1, 58s. 6d.; No. 3, 52s.; Eglinton, at Ardrossan or Troon, 
No. 1, 52s.; No.3, 49s. 6d.; Dalmellington, at Ayr, No. 1, 51s. 6d. ; 
No. 3, 48s. 6d.; Shotts, at Leith, No. 1, 60s.; No. 3, 54s.; Carron, 
at Grangemouth, No. 1, 60s. 6d.; No. 3, 53s. 6d. per ton. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 4178 tons, compared with 7811 in the corresponding 
week of last year, showing a decrease of 3633 tons. The aggregate 
shipments since the beginning of the year are 74,446 tons, which is 
21,691 tons behind the quantity despatched in the corresponding 
period of 1903. 

The arrivals of Cleveland pigs at Grangemouth were 13,566 tons, 
compared with 13,109 the correspording week, showing an increase 
of 457 tons. The total imports of this iron since the beginning of 
the year have reached 137,548 tons, being 8576 less than in the 
corresponding period of 1903. 

Owing to the holidays there has been less doing in manufactured 
iron and steel. With reference to the former, almost the best 
that can be said is that the makers have not been losing ground, 
and that they are still looking forward to an improvement. There 
seems little doubt that before long their expectation will be 
realised, a: least to some extent. The amount of material required 
for a variety of contracts both at home and abroad can scarcely 
fail to help the manufactures of finished iron. As regards the 
steel trade, the outlook is encouraging, especially with respect to 
shipbuilding steel. A large amount of fresh shipping has been 
placed within the last few weeks with Clyde builders, and the ste :1- 
makers are bound to benefit, either directly or indirectly, from 
these contracts. 

The volume of the shipping trade in coal in the past week, not- 
withstanding very stormy weather, has been exceptionally good. 
From the various ports 241,907 tons were despatched, compared 
with 217,592 in the preceding week, and 209,071 tons in the corre- 
sponding week of last year. The demand for good household 
coal has been improving. Home requirements have continued 
full owing to cold and stormy weather, and there is an increase in 
the shipping demand. For splint coal there is a steady inquiry ; 
steam coal is rather easier. Coal for manufacturing purposes is in 
demand at steady prices. Main coal is quoted f.o.b. at Glasgow 
7s. 6d. to 8s.; splint, 8s. 6d. to 8s. 9d.; ell, 8s. 3d. to 8s. 9d.; steam, 
8s. 6d. to 8s. 9d. These rates are from 6d. to 1s. lower than those 
current at this time last year. ; 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THIs week, from the beginning, promised to bea very unbusiness- 
like one, coalowners, shippers, dock officials generally taking a leaf 
from the colliers’ books, and remaining away from the Exchange 
and the desk. Monday was a “‘noday.” Tuesday, at Cardiff, 


some of the offices were opened, but no business except of an urgent 
nature was attempted. The usual price lists will only appear after 
my despatch has left, but an improvement over the last issued is 
confidently expected. 

On Saturday last there wasa notable despatch of large cargoes of 
coal from Cardiff, five going to Hongkong, with a total of nearly 
26,000 tons. Port Said also figured for a quantity, and France, 
several important consignments to Marseilles and other destina- 
tions. 

During the past week, up to the margin of the holidays, sales of 
steam coal were effected for 18s., and some cargoes at 18s., though 
little was on offer. 

At a meeting last week of the Ironworkers, Sliding Scale 
representatives, it was decided that the audit of books justified a 
reduction of 14 per cent., to date from April Ist. 

A fair proof of the vitality of the steel trade was indicated in the 
Swansea Valley by the continuance of work on Easter Monday, but 
this was exceptional, as in many places, though the weather was 
unsettled, little or no work was done, the colliers in particular, 
notwithstanding the great and urgent demand, keeping aloof from 
the collieries until Thursday. 

On ’Change, Swansea, this week, with a small holiday attendance, 
one satisfactory comment was that the market tone was firm, and 
most quotations upwards. Pig iron is looking up and higher 
figures probable. Tin bars decidedly stronger—expected supplies 
not to hand from America noted as the cause. Quotations this 
week are as follows :—Glasgow pig iron, 51s. 9d.; Middlesbrough, 
No. 3, 44s. 74d.; hematite, 54s. 14d.; Welsh bars, £6 2s. 6d. to 
£6 5s.; sheet iron, £8 2s. 6d. to £8 5s.; steel sheets, £8 to £8 2s. 6d.; 
steel rails, heavy, £4 10s. to £4 15s., light, £5 10s. to £5 15s.; 
Bessemer bars, £4 7s. 6d.; Siemens, £4 10s. Tin plates: Bessemer 
steel coke, lls. 9d. to 12s.; Siemens, coke finish, 12s, to 12s, 3d., 
demand steady, higher figures ruling ; ternes, per double box, 
28 by 20 C., 22s, 6d., 23s, to 25s.; best charcoal, 13s. 6d. to 13s. 9d.; 
big sheets for galvanising, 6ft. by 3ft. by 30g., per ton, £9 to 
£9 2s. 6d.; finished black plate £9 to £9 2s. 6d.; block tin, 
£128 7s. 6d.; spelter, £22; lead, £12 10s.; copper, £58 7s, 6d.; 
iron ore, Rubio, 14s., Swansea and Newport. 

Last week, 83,341 boxes tin plates came from works, 80,523 
shipped. Stocks are now near 169,000. Good loading going on, 
and makers holding out for higher figures. 

At Llanelly the trade is improving, and building of blast furnaces 
is being projected. 

Swansea has been importing steel rails from Middlesbrough 
and pig iron from Barrow and Grimsby. Iron ore has been coming 
in from Hennebont to Pyle and Blaina Works, and from Lisbon to 
Ebbw Vale, Lydney sending tin-plates to Newport, and Harring- 
ton, Grimsby, and Bill,ao continue exports of pig to that port. 

Clearances this week from Cardiff include one cargo of coal to 
Hongkong, 5700 tons, one of patent fuel to Phillippville, 1000 
tons, 

Best malting is quoted at 22s., and second quality at 20s.; red 
vein, 9s. 9d. to 10s. 3d.: Swansea Valley big vein, lls. 3d. to 
lls. 9d. ; cobbles, 17s. to 19s. ; nuts, 17s. 6d. to 20s. ; peas, 10s. to 
10s. 6d. ; culm, 6s. to 6s. 3d. ; duff, 3s. 9d. to 4s. ; steam coal, to 
17s. ; house, to 15s, 9d. 


NOTES FROM GERMANY. 
(From our own Correspondent.) 


A FAIR trade was done on the iron market in Silesia last week ; 
work is offering more freely, and employment has been increasing 
in most departments. There is a firm tone noticeable in prices, 
both for home and foreign deliveries. For merchant iron a rise in 
quotations is expected to take place. Girders sell rather briskly, 
and even the long-neglected heavy plate trade begins to show 
symptoms of improvement. 

Similar accounts come in from Rheinland-Westphalia, where the 
business for crude iron is lively, and the various articles of manu- 
factured iron have remained in very good call. Demand and 
inquiry for semi-finished steel is strong. Activity in the ship- 
building and engineering departments has been improving lately, 
and there is likewise more life stirring in the locomotive and 
wagon-building branches. The Union of Rhenish-Westphalian 
hoop mills raised the inland quotation for hoops M. 2-50 p.t., 
basis of quotations thus being M. 185 p.t. now, free Dortmund 
and Cologne. According to the Kélner Volkszeitung, the Kallowitz 
Joint Stock Company for Mining and Iron Industry in Silesia, 
one of the ‘‘ outstanding” works, bas now also joined the Steel 
Convention. 

In the Siegerland an unsatisfactory sort of business is reported 
to be doing in iron and steel. Iron ore, too, has been weak and 
neglected, and the Siegerland Iron Ore Syndicate, which had 
resolved upon a reduction in output of 15 per cent. for the first 
quarter of present year, has now been forced to reduce production 
30 per cent. from the Ist of April. Stocks at the blast furnace 
works are heavy, on the whole, consumpticn for forge pig, spiegel- 
eisen, and basic having strongly decreased. 

According to the Newe Politische Corresponden:, the Government 
has ordered a further 572 locomotives for existing railways, and 
fifty locomotives for lines that are in course of construction. 

The production of pig iron in Germany, including Luxemburg, 
is statistically stated to have been for February of present year 
780,460 t., of which 136,385 t. were foundry pig, 38,574 t. Bessemer, 
496,521 t. basic, 37,828 t. mild steel and spiegeleisen, and 71,152 t. 
forge pig. Production in January, 1904, was 831,053 t.; in 
February, 1903, 744,835t. were produced. From January Ist to 
February 29th of present year 1,611,513 t. were produced, against 
1,536,888 t. in the corresponding period the year before. 

Stocks in the better qualities of house coal accumulate on the 
Silesian coal market, the last weeks in March having been remark- 
able for their quietness. In coke the slightly reduced output goes 
into immediate consumption at firm quotations. 

A slowly improving tone could be noticed in the coal trade of 
Rheinland-Westphalia, shipments to the Upper-Rhine, and also to 
Holland, being fairly brisk. 

A scarcity of fresh work is still complained of in the Austro- 
Hungarian iron industry, and very low prices have to be taken in 
most cases. 

Also the coal trade is flat and unsatisfactory, while coke meets 
with tolerably good demand. 

A steady improvement is reported from the French iron market, 
especially in the department Meurthe-et-Moselle the number of 
orders increase in nearly all branches. Also in the Midi a fairly 
satisfactory sort of trade is done, ironmasters taking advantage of 
the low prices now ruling for coal, 

Consumers on the Erench coal market continue to show much 
reserve, expecting further reductions in prices ; however, there is 
much firmness noticeable with regard to quotations just at present. 

An upward movement can be felt in the Belgian iron industry, 
prices having shown a tendency to improve, and the number of 
orders coming.in has been increasing upon the week. Pig iron and 
semi-finished steel are very firm, and cast iron is realising better 
prices than previously, Also finished articles are inclined to move 
upwards, 

A steady sort of trade was done in coal last week in Belgium, 
but demand has been anything but strong, and prices have only 
been moderately firm. 

The production of coal in the Dombrowa district in Russia is 
stated to have been 47,478,120 y., or 289,616,530 pud, for 1903, 
which shows an increase of 5,155,254 q., or 12 per cent, against 
1902, 











AMERICAN NOTES. 
(From our own Correspondent.) 
New York, March 30th. 
A vERY large amount of buying of pig iron has been quietly 





done during the past week, and quite a number of large con- 





sumers, especially of forge and foundry iron, have covered their 
requirements forthe next sixty days. The buying movement has now 
fairly set in, and the makers of pig, both in the North and South 
are daily reporting important transactions, Southern furnaces 
have made very large sales, one company alone, the Schloss. 
Sheftield, having sold 100,000 tons for the present month and 
another, the Tennessee Company, some 80,000 tons, Large sales 
have just been reported in all of the larger western cities from 
Cleveland to Chicago. The larger consumers all over the county 
have evidently come to the conclusion that now is the time to 
make provision for the coming summer. No, 1 X foundry is selling 
in this city at 15-25 dols.; grey forge, 13-50 dols.; basic 
13-75 dols.; No. 1 Virginia, 15°65 dols. 4 

Crude iron has generally advanced in price according to quota. 
tions made to-day amounting to about 50 c. per ton; a further 
advance will probably be made next week for early deliveries 
because a good many small consumers have no iron to speak of 
and will be obliged to buy. Bar iron is also active, and the mills 
throughout the country are receiving orders for both early and 
late delivery. A sharp demand has lately sprung up for toundry 
coke and there is an ample supply at the furnaces, There 
is also an active demand for all kinds of old materia) 
especially heavy steel melting scrap, wrought iron and heavy 
railroad specialities. Tin plate has also en heavily dealt 
in and a large amount of material is being figured on for 
summer delivery. Billets are being asked for, and as prices are 
now held up to card rates buyers are purchasing only for delivery 
within the next sixty days. There is dulness in the plate and 
structural iron branches, but this will disappear very shortly, 
Railroad companies are buying very few rails this week. The 
mills are running nearly to their full capacity, but are not over. 
sold as much as usual. A great many new steel railroads are to be 
built this year, but the work of construction will not begin until 
about July, so that the mill people have an abundance of time, 
The entire tone of the market is somewhat stronger, but it js 
chiefly in the crude material that the greatest activity is observable, 

There is a stronger tone in lead and spelter. A good deal of 
business has been done within a week; lead quotations are 
4}, cents in 50-ton lots ; spelter is stronger, and is quoted at 5-05, 
The pig tin market, which has been very strong for a few days, 
broke yesterday a trifle, and several large sales were made on the 
strength of it. Buyers appear to apprehend another advance on 
account of manipulation abroad. The demand for antimony is only 
fair, and stocks for the presentare ample. The situation in copper 
is not quite so clear. Large quantities are being exported. The 
aggregate shipments since the opening of the year foot up 65,281 
tons within the last few days, large shipments have been made 
abroad, and when the total for March is figured up it will be found 
to exceed the shipments of any one month. They will probably 
foot up 24,000 tons. Important contracts for domestic requirements 
are being covered this week. Most of the business is in electrolitic, 
which is held at 13 cents; Lake copper is hard to buy or sell over 
13 cents, and casting grades average this week 12} cents. 

The impression prevails here that a good deal of the copper that 
is going abroad is being exported in a speculative way. 

The commercial situation is satisfactory, and the railroads are 
having all they can do to promptly handle all the freight offered, 
Manufacturing plants throughout the interior report this week 
quite an influx of orders, the agricultural works being among the 
more active. The engineering plants engaged in the production 
of heavy machinery are just now securing some very desirable 
business, which has been the subject of a great deal of negotiation 
for two months past. 

Floods are doing considerable damage throughout the country, 
Many serious losses are reported. The building season has just 
opened, and almost all kinds of building material are now being 
contracted for. Much more building will be done this year than 
last, as it appears that labour adjustments have been effected, and 
work will continue without interruption. 


TRADE AND BUSINESS ANNOUNCEMENTS, 


WE are informed that Bomford and Evershed, Limited, have 
purchased the business of E. Humphries and Co., Limited, 
Pershore, where they will carry on the manufacture of their 
specialities under the style of Bomford and Evershed, Limited. 

THE Committee of the British Corporation for the Survey and 
Registry of Shipping have promoted Mr. Benson Taylor, principal 
shipwright surveyor at the head office in Glasgow, to the position 
of assistant chief ship surveyor. 

GREEN AND BovLpING, 105, Bunhill-row, Jondon, E.C., inform 
us that they have been appointed sole European agents for the 
Star Brass Manufacturing Company of Boston, Mass., and that 
the late office of that company in Queen Victoria-street is now 
closed. 

Mr. James M. Dewar, M.I.M.E., 4, Lloyd’s-avenue, E.C., late of 
Messrs. Maudslay, Sons and Field, Limited, has been appointed 
by Messrs. J. P. Halland Sons, Limited, engineers, Peterborough, 
to manage the marine sales department of their business, in fee: 
pumps and other specialities, 











THE PHILOSOPHICAL SOCIETY OF GLASGOW, —The Suiety will now, 


by permission of his Majesty the King, prefix the word Royal to 
its title, was addressed on the 6th inst. by Dr. Robert Caird, of 
Greenock, who delivered the fifth of the centenary series of 
lectures on ‘‘ Developments in the means of Communication by 
Sea during the Nineteenth Century.” On the 13th inst. Mr. Arthur 
Culston, superintendent engineer of the Walker Shipyard of 
Armstrong, Whitworth and Co., Newcastle-upon-Tyne, will lecture 
on ‘‘ Lake Baikal and its Connections with the Siberian Railway, 
a subject which has claims to special interest at the present time; 
while on the 27th inst. Mr. Sampachi Fukuzawa will speak on “ The 
Future of Japan from a Geographical Point of View,” which is also 
of interest. 

NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Engineer commanders: 
W. F. Turner, to the Russell; S. Rawling, to the Queen; T. 
Green, to the Vivid, for the Renown; J. E. Jenkins, to the Pem- 
broke, for the Diadem; H, T. Knapman, to the Pembroke, for 
the Adventure; G. P. Roffey, G. T. Kerswell, E. W. Rodet, E. 
E. Bond, D.S8.0.; G. G. Knight, and D. Halchie. Engineer 
lieutenants: J. F. Bell, to the Pembroke, for the Diadem ; F. 5. 
Moss, to the President, for service at the Admiralty ; P. D. Mar- 
tell, to the Pembroke, for the Anson; J. Hughes, to the Vivid, 
for the Benbow; T. W. Richards, to the Russell; R. W. B. 
Andrews and L. W. Curgenven, to the Queen; T. H. Wallice and 
E. G. Pallot, to the Lancaster, on commissioning ; K. H. Pearce ; 
A. R. Rolle, to the Pembroke, for the Alexandra ; A. 8. Crisp, to 
the Vivid, for the Pathfinder ; H. F. Davies, to the Apollo; F. H. 
Dart, to the Iphigenia ; Walter Edwards, to the Erebus, for charge 
of depét workshop ; Harold 8. Morley, to the Erebus, for charge 
of stores; E. W. Riley, to the Fire Queen, for the Common- 
wealth. Engineer sub-lieutenants : F. Alexander, to the Bulwark ; 
H, J. A. White, to the Hogue; J. E. Alnatt and E, A. Hird, to 
the Russell; F. A. Butler, to the Queen; G. H. 8, Sanders and 
$. W. Cooke, to the Lancaster, on commissioning; G. J. K. 
Hamilton, to the Iphigenia; A. V. Sharpe, to the Drake; H. A. 
Little, to the Crescent. Chief artificer engineer: W. H. Rox- 
burgh, to the Andromache. Artificer engineers: E. J. Ottaway, 
to the Mutine; C. K. Claret, to the Mercury ; W. Devereux and 
F, W. Beck, to the Russell; E. J. W. H. Rickard and F. Steed 
(acting) to the Queen ; C. 8. Marks (acting) to the Cambridge, for 
the Undaunted ; E. P. M. Baker, to the Kent; R. H. Timbrell, 
to the Good Hope; J. Keep, to the Drake; D. E. B, Morley, to 
the Donegal ; Edward J. Nichols, to the Erebus. Acting artificer 
engineers: A. E, Pressy, to the Pembroke, for torpedo boat 99; 
G. Brown, to the Sappho, for the Speedwell. 
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THE PATENT JOURNAL. 


Condensed from “ The Illustrated Oficial Journal 
of Patents.” 


Application for Le Letters Patent. 


ga When inventions have bee been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 

21st March, 1904. 

gol. Furnaces for Srgam GENERATORS, A. W. Bennis, 
Manchester. 

), MECHANICAL Stokers, A. W. Bennis, Manchester. 

UmBrecias, W. 1. Cushion, H. J. Willsher, W. 

Tucker, and A. Barker, Hythe, Kent. 

754. InteT Vatves, H. J. Seymour and F, De Sales, 
Dublin. 

6755, NON-REFILLABLE Botrt.xs, D. W. V. Small, Walt- 
a. imstow. 
. RECOVERING SUBSTANCES by CHEMICAL PRECIPITA- 
“710M, J. C. Kingdon, Heston, near Hounslow, 
Middlesex. . eo 

6757. Forg-proor Currains, &c., J. Mallin, Birming- 
ham. 

6758. Lock-Nuts and Wasuers, G. Bryar, Kingston- 
on-Thames, ‘ : 

6750. Hotpers for Cigars, 8. Craig, Kingston-on- 
Thames. 

6760. Wrincinc Macuies, G. Holthausen and L. 
Lentz, Barmen, Germany. 

6761. VESSELS for SHELL-PLATING, F. Cockburn and M. 

Raw sisch, Germany. 

Latcues for Stipinc Doors, W. K. Kaye, Brad- 
















d. 
FRUIT-GATHERING IMPLEMENT, J. Sanders, Cul- 
lompton, Devonshire, 

6764. SKID-PREVENTER for CycLE3, A. Govan and 
Sainsbury's Anti-Skidders, Limited, London. 


6765. Macuine for Banpinc C1Gars, E. L. Perry, 
Manchester. 
6766, The Lever Foor Sussorcer, W. Chilcott, 


Tiverton. 

6767. Baakgs, J. W. Dudley, Liverpool. 

676s. Lerrer Fries, W. Macgowan, Ardrossan, Ayr- 
shire, N.B. 

6769. Steam Borcers, W. Swales, Shoreham. 

6770. DIisTRIBUTION VALvEs, J. Andrews and D. Came- 
ron, jun., Glasgow, 

6771. Weicminc Macuine for Vans, H. J. Burgers, 
Brighton. 

6772. ‘Post-< ARD, J. P. Postgate, Cambridge. 

3, COLLAPSIBLE Seats, H, Waddington, London. 

o774. Securinac Bares, G. Summers and E. R. 
Brighten, London. 

6775. Propuction of Oxipe of Iron, C. L. Parker, 
London. 

6776. Ngepie, R. B. Turner, London. 

6777. Heet-paps for Boots, J., C. C., and G. W. 
Rigby, Burnley. 

6778. TuRBINE ENoing, C. Tuckfield, East Molesey, 
Surrey. 

6770. LyTeRNAL ComBusTION Enaringes, The Wolseley 
Tool and Motor Company, Limited, H. Austin, and 
A. A. Remington, London. 

i780. Lirg-euaRD for Tramcars, H. G. Harrison, 
Manchester. 

i781. Muttipte Errect Evaporators, J. Foster, 
Glasgow. 

782. WATERPROOFING So.ution, J. H. Brindle, 
Urmston, Lancashire. 

83. Horse Cotuar, A. Collins, London. 

6784. Stampine Mitt, C. H. Maunder and T. Bowhay, 
Regen Devon. 

785. REGULATING the Dravout in Boer Tues, A. 
B. "Pearce, Halifax. 

(786, Heatinc Furnaces, R. McAulay, Glasgow. 

6787. GLopes for ELECTRIC Lamps, G. W. Hussey, 
Birmingham. 

6788. Piston-rops, W. Harbinger, South Shields, 
Durham. 

6789, Siturces, F. Pokorny, London. 

6790. Breap Kneapers, W. Fairweather.—(Larders, 
Frary, and Clark, United States.) 

O7¥L. LNcANDESCENT Gas Buryers, A. E. Podmore and 
J. Thomas, London. 

6702. Treatment for AccumuLaToR PLates, H. 
Leitner, Byfleet. 
6793. FoLtpine Box, T. 
Perthshire, N.B. 
74. Manuracturg of Conrgecrionery, H. Lerche, 

London. 

. Tea Kerries, W. H. Webster, York. 

i703, ORNAMENTAL Cuain, A, Bube and A. Deines, 
‘Germany. 

6707. SELF-SEALING Fasric, H. Stevens, Newport, 
Mon. 

G798. SUB-DIVIDABLE PackinG CasE, W. A. Bailey, 
London. 

6709. Means for Locaixe Neots, D, Marshall, Chelten- 
ham. 

630), GrinpInG Macuinas, 8S. H. Warwick, London. 

O91, SolLEp-cLoTHEs Basker, E. A. F. Leslie, 
London. 

6302. TricczkR Mecuanism for Guns, H. Price, Bir- 
—— 

6 EconoMICAL HEATING of Water, L. S Powell, 
Tonbride e 

6304. Sprinc Forks for Motos Cycves, J. T. Ratcliffe, 
Frinton-on-Sea, Essex, 

6505, Gauce for Perrot Tanks, &c., G. P. Smith, 
London. 

6306. Conpuirs for Evecrric Casig3, J. H. Sutton 
and L. Gregson, London, 

0.07, Lever for Expioston Enoines, H. D. Braun, 
London. 

6508, SiteeveE Links, W. Gray, London. 

60% Scrapers for C.iEaNinc Boots, H. Rudge, 
London. 

i310, Smokine Pires, W. 8S. Dodd, London. 

6311. ExLgerricaL SIGNALLING INsTRUMENTS, H. W. 
Sullivan, London. 

6312. MaTuRING Sprrits, 
mann, London. 

' 13. LNcANDEsceNT Gas Lamp, H. E. Evans and T. 
W. Wells, London. 

6314. Hat Pins, F. B. Benny, London. 

OSL, Dravcat Recuiators for Furnaces, H. Fair- 
brother. (Gesellschaft sir industrielle Fevervngsan- 
lagen, Germany. 

OS16. IMPROVED WHEELED VEHICLES, 8S. G. Whitehouse, 
London. 
17. CARBURETTERS, A. E. Riegel and A. R. Thirion, 
London. 

OSL8, Preparation of Foop Propucts, W. Thorp, 

London. 

63519, STERILISATION of Foop, W. Thorp, London. 

6520. Sarety VaLves, H. A. Hoy, London. 

OS2L. Wrencues, C. Leland, London. 

2. Furnaces, J. Murphy, London. 

6823. Propuction of GoLp, 8. Moser.—(Stockert and Co., 








G. Richmond, Bridge of Earn, 





L. Wittenberg and H. Kauf- 











4, SHeetinc Drivers, D. D. McBean, London. 
>. Reparr of WATERPROOF Masonry, D. D. McBean, 
London, 

6326, Sagetine for the Support of Excavations, D. D. 
McBean, London. 

6827, Prot Sueetina, D. D. McBean, London. 

6828, ConstRucTING SuBaquEous TuNNELS, D. D. 
McBean, London. 

6829. Founpations for CorFER Dams, D. D. McBean, 
London. 

6330, Constructing SuBaqukous TunnELs, D. D. 
McBean, London. 

6S3L. ConsrrucTING SuBaquEous TuNNELS, D. D. 
McBean, London. 

6332, Exrraction of Metats from Sorvutions, J. F. 
Webb, London. 

6833, ELECTRO- “MECHANICAL Cut-outs, J. E, Spagnoletti, 
London. 

682 - namnet ELEctric Currents, J. E. Spagr.oletti, 
London. 








London. 

6836. Harrows, W. P. Thompson.—(#. H. Cheever, 
United States.) 

6837. Manuracturg of Liquip Fug, G. H. Wise, Strood 


ent. 
6838. Makino Lenses for Specracies, M. Bentzon, 
London. 
6839. Propuction of Azo CoLourinc Martrers, J. Y. 


Johnson. The Badische Anilin and Soda Fabrik, Ger- | 6926. 


many.) 

6840. Propuction of Azo CoLourtnac Marrers, J. Y. 
Johnson. —(The Badixche Anilin and Soda Fabrik, Ger- 
many.) 

6841. TREATMENT by ImpreGNATION of TimBER, J. H. 
West, London. 

6842, Srenci, Copying Macuines, H. Schoening, 
London. 

6843, Conpuctina Wires of ELEcTRICAL MAcHINEs, A. 
Sauser, London. 

6844. Hor-waTer Bort.es, F. R. Wilkins, London. 

6845. Mans for Stoprerine Borr ies, F. R. Wilkins, 
London. 

6846. Manuracture of SuLPpHURIC AciD, H. H. Lake.— 
(Societa Anonima Ing. L. Vogel per la Fabbricazione 
di Concimi-zhimici, Italy.) 

6847. PETROLEUM LAMPS, 8. Carlson, London. 

6848. PRINTING INDANTHRENE and FLAVANTHRENE, O. 
Imray.—(Farbicerke vormals Meister, Lucius, and 
Briining, Germany.) 

6849. MANUFACTURE Of MARBLED Paper, O. Imray.— 
(Farbuwerke cormals Meister, Lucius, and Briining, Ger- 
many.) 

6850. INCANDESCENT Gas Burners, H. M. Hubert, 
London. 

6851. Car Couper, C. A. Olson, London. 

6852. DRAWING Liqu tps from VessE.s, F. R. Griffiths, 
London. 

6853. AprpARATUS for MEasuRING Liquips, D. Anderson, 
London. 

6854, SrapLe Serrinc ImpLemMents, F, Wiseman, 
London. 

6855. Furnaces, P. Jensen. —<(The White-Mylin Furnace 
Company, United States.) 

6856. Lamp Burners ArracuMENtTs, H. J. Pawling, 
London. 

6857. Evecrricat Swircuinc Apparatus, J. R. Dick, 
London. 

6858. Brexcues, O. Turner, London. 

6859. Wire FEence-MAKING Macutines, T. Patterson, 
London. 

6860. Gas Purtrrers, 8., G. B. Cutler, and 
jun., London. 

6861. BepstEap Construction, A. Taylor, London. 

6862. Caso CARRIER Apparatus, J. W. Mackenzie.— 
(The Independent Store Service Company, United 
States, 

6863. APPARATUS for SEPARATING CARBON, J. D. Darling, 
London. 

6864. SecuriInG Means for Stationary Burrers, J. H. 
C. Gebauer, London. 





8. Cutler, 


22nd March, 1904. 

6865. MetHop of Curtinc Lips of Boxes, W. M. E. 
Reardon, London. 

6866. TyinG INsTRUMENTs, T. and 8S. Wright, Man- 
chester. . 

6867. Pumps, A. W. Southey, London. 

6868, Coat Scuttve, J. Wesley, Birmingham. 

. Winpow Buinps, C. H. Bryning, Rochdale. 

6870. New Game, C. H. Bryning, Rochdale. 

6871. Vapour Enotves, A. Collins, London. 

3872. Vatves, H. P. Lavender, Walsall, Staffs. 

6873. Clusters for ELectrric Lamps, J. H. Dale, Man- 
chester. 

6874. Marine Hypravtic Proreviers, R. Kennedy, 
Leeds. 

6875. JointinG Jacket, F. G. Fairbank, York. 

6876. AuToMATIC SELF-CLOSING Lip, T. W. Smith, 
Sunderland. 

6877. Boot CLEANING MAcuINE, F. Boyes, Linnington, 
R.8.0., Yorks. 

6878. ELecrricaL Ienition, A. Eckstein and H. J. 
Coates, Manchester. 

6879. Kery-opeNtinG Strip Cans for Fruit, C. L. 
Tweedale, Birmingham. 

6880. FoorBaLis, W. Simmons, Leeds. 

6881. Swincinc Winpow CLEANING CaSEMENTS, W. 
Marshall, Birmingham. 

6882. Caarcinc Macuines for Gas Retorts, H. J. 
Toogood, Leeds. 

6883. Motive Power Enaines, J. Gallacher, Loudon. 

6884. ScaLes and WEIGHING ApPLIaNcEs, R. Carson, 
London. 

6885. Bass-BaR for Bow INstRUMENTs, A. K. Stymovitz, 
London. 

6886. RoLuinG MILs, W. Trentrup, London. 

6887. Furnace Vatve, F. Nusch.—-(@. G. Cramwysord, 
United States.) 

$888. Mam Receirr Envevorpge, F. Nusch.—(J. B. 
Meicell, United States.) 

6889. Evectricat Distrisution, J. L. Woodbridge, 
London. 

6890. Cusaion and Heatinc AtracHMEeNT, A. G. 
Schmied, London. 

6891. Recoverinc SutpHate of Ammonia, K. Zimpell, 
London. 

6892. Foipinc Sprinc Pocket Hook, W. J. Williams, 
Liverpool. 

6893. Devices for HoLpinc Matcues, R. J. Woosnam 
and H. Holden, Manchester. 

6394, Lapres' Bonnets, H. Hope, Manchester. 

6895. Hgeex Prorectors for Boots, J. Greenwood and 
H. James, Sheffield. 

6896. Execrric TRaMWays and Raitways, F. W. 
Baynes, Exeter. 

6897, BrnpERs for SEPARABLE Sueets, E. K. Honey, 
Bristol. 

6898. MANUFACTURING SULPHUROUS AcID, C. Bollé.— 
(Chemische Fabrik Griinau Lardshoff and Meyer 
Aktiengesellschaft, Germany.) 

6809. PHOTOGRAPHIC CAMERAS, The Thornton-Pickard 
Manufacturing Company, Limited, G. A. Pickard, 
and F, Slinger, Manchester 

6900. Rounpasoots, E. Amyes, Manchester. 

6901. CHANGE SPEED Mecuanism, W. Baxter and E. C. 
Caley, Hull. 

6902. PoRTABLE SEARCHLIGHT Apparatus, L. U. Kamm, 
London. 

6003. MANUFACTURING OxyGEN Gas, L. U. Kamm, 
London. 

6904. Coverinc Seats of Tramcars, A. M. Scott, 
Glasgow. 

6905. Paper TuBEs for HoLDING Yarn, 8. Stell, Keigh- 
ley, Yorks. 

6906. Drivinc Be.t, H. Harbord and T. Thomas, 
London. 

6907. STREET-DESIGNATING CORNER Lamps, W. J. Fryer, 
London. 

6908. SIGNALLING with BicycLe Lamps, E. G. Sheppard, 
London. 

6909. RecorpING SpEED INpicaTor, D. C. M. Fitz- 
maurice, Liverpool. 

6910. INTERNAL ComBUSTION EnaInEs, T. Bolton, Oak- 
moor, North Staffs. 

6911, PortaBLe Case for THERMOMETERS, C. W. Hay- 
ward, Liverpool. 

6912. CARRIAGE OILER, W. 8. Halls, Birmingham. 

6913. Brocks for Winpow DRESSING, A. Graham, 
London. 

6914. Pins for FasTentnG WEARING APPAREL, D. W. 
Sedgwick, London. 

6915. Gu ARD for Cuarn Saw for R1p Resection, F. A. 8. 
Wormull, London. 

6016. PERCUSSION Fuses, A. Reichwald.—(F. Krupp 
Aktiengesellachaft, Germany. 

6917. Book-MARK, C. Josephson and C, F. C. Morris, 
London. 

6918. ConVERTIBLE BED, H. Crowther, London. 

6919. Removinc RerusE from Woop Pavement, G. E. 
Twynam and N. Daniel, London. 








6920. CHEMICAL FERTILISER, X. M. Roux and B. W. 
Gonin, London 


6835. PHorograpuic Plate Houpers, &c., H. Major, | 6921. Recoverinc Ammonia from Gases, X. M. Roux 


and B. W. Gonin, London. 

6922. Humatgof Ammonia, X. M. Roux and B. W. Gonin, 
London. 

6923. CeMENT ASPHALT PLatzs, E. Reineke, Hamburg, 
Germany. 

6924. Sockets for SHor Winpow Firtines, T. Hawkins, 
Birmingham. 

6925. Trays, W. Bean, London. 

Game, W. Bean, London. 

6927. LoGaRITHMIC SCALES, C. 8. Jackson and J. W. 
Mander, London. 

6928. Stanps for Gioves, C. A. Wovllard, London. 

6920, Lire Guarps for Tramcars, W. Nuttall and 

4 earson, London. 
6930. RaiLRoap Tixs, F, M. Hiett, London. 
6931. IMPROVED NON-REFILLABLE Borris, J. Weller, 
mdon. 

6932. FIRE-EXTINGUISHING AppaRaTUs, J. E. Spag- 
noletti, London. 

6933. COLLAPSIBLE TABLES, 8. W. Abbott, London. 
6934. CHIMNEYLEsS PETROLEUM Burners, A. V. Linley, 
W. H. Owensmith, and J. Edwards, Birmingham. 
6935. Wire Stitcuinc Apparatus, A. E. Crowther, 


London. 

6936. VoLTAMETRIC BaLancss, W. Pfanhauser, London. 

6937. Hoops for Laprks, J. Chapman, London. 

6938. Pneumatic TirE AtTTacuMENTs, T. Clarkson, 
London. 

6939, Water Gaucss, T. Clarkson, London. 

6940. TemporaRy Joints for Pirzs, T. Clarkson, 
London 

om. Mamannsiie Bees Hyprocarsons, T. Clarkson, 
London. 

6942. Composition for Lavine Dust, R. A. Chesebrough, 
London. 

60943, Sarety Fuses, C. Koch, Loudon. 

6944. PoWER-TRANSMITTING MecHANISM, W. R. Sinith, 
London. 

6945. MANUFACTURE of ALLoys, A. Jacobsen, London. 

6946. Apparatus for Puriryinc Water, C. Erith, 
London. 

6947. ManuracturE of Evastic Corps, 
Ashworth, London. 

6948. Preservation of Woop, W. P. Thompson.— 
(Count Paul de Montrarel and A. Lesieur, France.) 

6949. Drivinc Gear for Cycixs, J. Dickason, Liver- 


J. and F. N, 


poo! 
ar “ActuaTING SpixpLes for Hanp Brakes, J. 
riffths, Liverpool. 
eos. CarBu RETTERS, L. B. de Laitte, Liverpvol. 
6952. Hancine of WiNDow Sasnes, A. Mole, Liver- 


pool. 
6953. Apparatus for CLEANING TRAMWAY LINES, J. 
Schollick and 8. P. Johnson, London. 


feld and The Bolton Motor Company, Limited, 
London. 


mdon. 


- Young, London. 

6957. TREATMENT of Coa, J. Bowing, London. 

6958. STEERING MecHANISM in AvuTocars, T. Dunn, 
London. 

6959, MANUFACTURING FiLameEnts, H. C. Levis.—(7Th« 
General Electric Company, United States.) 

6960. MANUFACTURING FILAMENTS, H. C. Levis.—(T/lu 
General Electric Company, United States.) 

6961. ELectric Motor, The British Thomson-Houston 
Company, J imited.—(The General Electric Company, 
United States.) 

6962, ATTACHING TURBINE Buckets to WHEELS, H. G. 
Reist, London. 

6963. DETACHABLE Buck&Ts for TuRBINEs, H. G. Reist, 





mdon. 

6964, DETACHABLE Buckets for TcuRBINES, H. G. Reist, 
London. 

6965. Brakes for VELociPEDEs, J. Dring, London. 

6966. StocKLEss ANCHOR, J. H. 8. Fougner, — 

6967. Box-rrons, J. W. Mackenzie. (J. Bennitt, 
Canada.) 

6968. Apparatus for UNLoADING Steet Rats, H. 
Ware, London. 

6969. MANuFacTURE of Ceramic TiLEs, P. Billard, 
London. 

6970. Macuines for Fettinc Pup, F. E. Keyes, 


London. 

6971. PAPER-FEEDING Macuines, H. J. Haddan.—(7/ 
American Paper Feeder Company, United States.) 

6972. ELectropes for Arc Licuts, F. J. Gerard and 
L. Fiedler, London. 

6973. Construction of Pivorep Sgats for THEATRES, D. 
Davies, London. 

6974. ADJUSTING DiapHRacms of CAMERAS, A. Watkins 
and C. G. head, London. 

6975. APpaRATUs for Dryinc Grain, UO. Imray.— 
(Brauerie Gross-Crostitz Aktiengesellschast, Germany.) 

6976, TEMPORARY BrixpEeRs for Books, E. G. Dow, 
London. 

23rd March, 1904. 

6077. Framep Sectional Map, 8S. H. Springall, 
London. 

6978. TEsTING the STRENGTHs of MATERIALS, A. F. Petch, 
London. 

6979. Lock Wasuer, W. Harrington, Wolverhampton. 

6980. Trres, G. H. Alexander and E. G. Warland, Bir- 
mingham. 

6981. Gas Propucers, R. Kennedy, Leeds. 

6982. PRopuction of AMMONIUM PHOSPHATE, E. Bur- 
leigh and A. J. King, London. 

6988. Apparatus for RaiLway SIGNALLING, J. T. Free- 
man, St. Albans. 

6984. Hgts for Boots, T. B. Norgate and J. Hyde, 
Southsea. 

6985. MegTALLIc PackinGc for Piston VALveEs, A. 
MacLaine, Belfast. 

6986. FasTestnes for Wixpow Suvutters, A. Austin, 
London. 

6987. SurFacs ConpENSERS, W. Weir, Glasgow. 

6988. Spitroons, P. Blumrath, Manchester. 

6989. PAPER-MAKING MAcHINES, 8S. Coulthwaite, 





London. 

6990. NAVIGATIONAL SOUNDING Macutngs, E. Mackay, 
Glasgow. 

6991. Hot-waTEeR Bort ves, J. B. Brooks and J. Holt, 
Birmingham. 


6992. MacuineE for TestinG Pipss, J. Place and Sons, 
Limited, and W. H. Place, Halifax. 

6993. INFANTS’ FgEDING Bortie, C. T. Cockburn, 
Glasgow. 

6994. SEWING Macuriyegs, W. R. Mayor, Glasgow. 

6995. APPARATUS for CooLING W ATER, J. Grossmann, 
Manchester. 

6996. ProrecTIvE Coverines for the Hanns, R. W. 
Hutton, Liverpool. 

6997. MANUFACTURE of IRON and SrgEL, A. Zenzes, 
Manchester. 

6998. MERcuRY Freeper for Sramper Batreriss, N. P. 
Carver, Glasgow. 

6999. Gas Propucers, A. L. Forster, London. 

7000. EMERGENcY Exrr Botts, R. Leggott, and W. and 
R. Leggott, Limited, Keighiey, Yorks. 

7001. Tix for Watts of Buivprnes, F. Mitchell and F. 
Gunn, Manchester. 

7002. Motor PETROL Tanks, C. E. Beardmore, Both- 
well, N.B. 

7003. Nai, G. T. Green, London. 

7004. WATER -caRTs, A. J. Urwick and T. Caink, 
Worcester. 

7005. Pack1ne Rina, J. Garmey and J. Trail, Newcastle- 
on-Tyne. 

7006. REVOLVING CHarr with Dry Seat, J. W. Ander- 
son, Dublin. 
7. Water Heaters, J. Winterflood and Ewart and 
Son, Limited, London. 

7008. Sumer and CoLtar Srups, F. W. Cleveland, 
London. 

7009. PHoToGRAPHIC Apparatus, H. H. McIntyre, 

ndon. 

7010. VacuuM-pRYING APPARATUS, R. Haack and the 
Qirther Machinen - Fabrik Vorm. H. Hammer- 
schmidt, London. 





6954. INTERNAL CombBusTION EnoiNes, E. J. Harten- 


6955, CLasps for Rippon Couvars, C. E. G. Wagner, 


6956. INTERNAL ComBusTIoN Enoinzs, D. Roberts and 
J. W. Y 












7011. Pirze Covriines, F. Everhart and J. J. Dossert, 
London. 
7012. CapLe Covp.ines, F. Everhart and J. J. Dossert, 


London. 
7013. CLutcu Huss for Cycues, F. and H. Beauchamp, 


ndon. 

7014. Motor and other Cycie Framgs, F. J. Holloway, 
London. 

7015. Cranxs for Motor Cycies, F. J. Holloway, 


London. 

7016. Water Vatves, H. L. Doulton and R. J. Pleace, 
London. 

7017. Rertectors for Exrgcrric Lamps, J. T. Connell, 


mdon. 

7018. Perro. or PARAFFIN CARBURETTER, G. B. Borrill, 
London. 

7019. GENERATORS, A. W. Cooper and J. 8. Greig, 
Dundee. 

7020. Tires, J. Bousfield, York. 

7021. ConTROLLING E.evarTors, F. E. Klein, Charlotten- 
“a Germany. 

. Nut and Wrencn, A. Le F. Deslandes, London. 

Pocket Protectors, A. Cruickshank, London. 

70: 24. REVOLVING Bootand SHOE HEELS, A. Cruickshank, 
London. 

7025. ATTACHMENTS for INCANDESCENT Gas BURNERS, 
W. E. and R. E. Holbrook and M. Bibbero, London. 

7026. Cuimygy Pots and Ventitators, W. E., W. 

., R. E., and J. R. Holbrook and M. Bibbero, 
London. 

7027. PIANOFORTE Piayvers, 8S. and F. T. Jenkinson, 
London. 

7028. PREPARING and Burninc Cement, Levie Freres 
(Société en nom Collectif), London. 

7029. SecuRING in Position Lapres’ Harts, G. W. 
Kiderlen, London. 

7030. Burrine Sprine, 8. Kennedy, Belfast. 

7031. Sprinc Frame for Bicycizs, M. B. Saunders, 
London. 

7032. AgRosTaTic Apparatus, A. J. Westlake and L. 
Leakey, London. 

7033. Ruvers, C. E. Smith, London. 

7034. SaFETY ‘DEVICES for COLLIERY Cacgs, J. G. Rees, 
London. 

7035. EXTENSION TABLES, P. Jensen.—(C. Arnesen, 
Norway.) 

7036. Botrte and Jar Sroprers, JT. W. Simpson, 
London. 

7037. VEssELs and Piers or Lanpine Sraces, A. F. 
Maitland, London. 

Fron Butuets, H. Platz, London. 

039. SappLzEs for Motor Cycuzs, C. C. Gouldsmith, 
gs 

7040. Propuction of CoLourrnc Matrers, H. 
Cosway and the United Alkali Company, Limited, 
London. 

7041. Propucrion of CoLourinc Marrers, H. C. 
Cosway and the United Alkali Company, Limited, 
London. 

7042. Propuction of CoLtourinc Matrers, H. 
Cosway and the United Alkali Company, Limited, 
London. 

7043. PNEUMATIC TRANSMISSION for Motor VEHICLES, R. 
Hagen, London. 

7044. ELECTRO-CAPILLARY APPARATUS, J. T. Armstrong 
and A. Orling, London. 

7045. FREE-WHEEL Hus and Brakg, C. K. Mills.--(Z. 
Lecarme, France.) 

7046. Fotpinc Stranps for Cycigs, C. W. C. Wheatley, 
London. 

7047. Macuines for IRonrnG STockINGETTE, F. Wever, 
Liverpool. 

7048. Rapiators, F. W. E. Ryde and Ryde Motors, 
Limited, London. 

7049. Dre Hoipers, H. Whitworth, London. 

= CENTRIFUGAL Fans or Pumps, 8S. C. Davidson, 

London. 

7051. Liguip Furr. Burners, A. E. Johnstone, 
London. 

7052. Carriers for GLopes of Arc Lamps, W. W. Adams 
London. 

7053. Trouskrs Srrercuer, G. C. Stenning and W. 
Murray, London. 

7054. Horst ConTroLiter, W. Woodland and T. M. 
Wilson, Harrow. 

7055. Door or Winpow Cuecks and ALarRMs, E. Keiler, 
London. 

7056. Propuctnc Metats by Evecrrovysis, E. A. Ash- 
croft, London. 

7057. Friction CLiutcHes and Brakes, J. Staniar, 
London. 

7058. PackinG Box for PHotocrapus, H. W. Barnett, 
London. 

7059. Clock with TorsionaL PenputcM, J. B. Rombach, 
London. 

7060. Spurs, J. L. B. Templer, London. 

7061. ELEcTRo- DEPosiTING ApPaRaTus, The Leeds 
Copper Works, Limited, and J. C. Jobling, London. 

7062. FEEDING Paper to Macurivngs, E. C. Lovell, 
London. 

7063. WueeEis, F. W. Howorth. — (The 
Multipél turbine, Sweden. 

7064. Vapour-conpucTING Megpium for CurRENTs, O. 
Holz, London. 

7065. TRANSMITTING ALTERNATING CURRENTS, E, 
Weintraub, London. 

706G_ CURRENT-RECTIFYING Apparatus, C. P. Stein- 
metz, London. 

7067. REcTIFYING ALTERNATING CURRENTS, E. 
Weintraub, London. 

7068. NON-INFLAMMABLE PROTECTIVE CoaTING, G. 

Mahieux, London. 

7069. TurBiInEs, H. H. Lake.—(A. Putschke, Germany.) 

7070. NewsPaPERs and Perropica.s, 8. B. Hutchinson, 
London. 

7071. Means for Hanornc Doors, R. L. Lockerbie, 
London. 

7072. BrEEcH MecHanisM of Firearms, 8. Saunders 
and C. Brown, London. 
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7073. Primary Batrery, W. R. Burrows and T. Lyons, 
London. 

7074. ANHYDROUS SuLPHURIC AcID, W. Kauffmann, 
Barmen, Germany. 

7075. Lamp Cup, C. E. Davey, Goodmayes, Essex. 

7076. Tursing, E. L. Pease, Stickton-on-Tees. 

7077. FiusuH or THrEaD EscutcHeons, A. J. Norris, 
Glasgow. 

7078. FitTeRING Liqurps, W. Reeves and B. Bramwell, 
Belfast. 

7079. Gas Propucers, I. W. Whitworth, Manchester. 

7080. ExcavaTING APPARATUS, T. Whitaker, Man- 
chester. 

7081. REGULATING the TEMPERATURES of Hop KILNs, 
Cc. J. Thornhill and H. J. H. King, Nailsworth, 
Gloucestershire. 

7082. FLAT-sTRIPPING Motion for CARDING ENGINES, 
G. Kearton, Manchester. 

7083. WHEELBARROWS, W. Robinson, Manchester. 

7(84. Lurrinc Derrick Cranes, J. Fielding, Glouces- 
ter. 

7085. Feep Motioyrs of Macuine Toots, H. Liebert, 
Manchester. 

7086. Crora Foitpinc Macuixes, W. H. Hacking, 
Manchester. 

7037. Dry Arik Pumps for ConpENsSERS, W. Weir, 
Glasgow. 

708s. Warp Stop Mortons for Looms, The British 
Northrop Loom Company, Limited.- “(The Northrop 
Loom Company, Limited, United States.) 

7089. INVERT SuGaR, 8. Stein, Liverpool. 

7090. Har and Coat Hooks, H. P. Moore, Birming- 
ham. 

7091. SHARPENING Pornts of Pencits, H. Haley, Man- 
chester. 

7092. Gas Enotnes, M. Halstead and F. C. F. Knaak, 
Birmingham. 

7093. STtaRTING Device for Motor Cars, W. J. Hervey, 
Birmingham. 

7094. Heatinc ReaRERs for CutckeEns, B. R. Phillipson, 
Dublin. 

7095. Imrration Hemstitca Sewing Macsines, We 
Bowden, Manchester, 
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7096. MACHINES for Dryine Woot, H. A. Foster, 


Halifax. 


chester. 

7098, Furnace Doors, G. Sinclair, Glasgow. 

7099. COLLAPSIBLE Tin Box, A. Kennedy, Glasgow. 

7100. Treatment of ALIMENTARY SvupsTaNces, J. 
Hogarth, Glasgow. 

7lOl. LyreRNaL Combustion Enorngs, J. W. Fitch and 
G. W. Howard, Birmingham. 

7102. Meratiic Tose for Cops, W. Hardcastte, J. 
Booth, and J. F. Hardcastle, Huddersfield. 

7103. Packinc Eoos, G. Lyons, Manchester. 

7104. BRAKING ARRANGEMENTS for PRERAMBULATORS, 
A. J. Jacobs, Bristol. 

7105. INvatip Bepsteaps, I. 
Smethurst, Manchester. 

7106. WaEeEts, S. Shepherd, jun., and H. Jinkinson, 
Sheffield. 

7107. Foor AppLiance for ATHLETES, A. Macdonald 
and N, Entwistle, Burnley. 

7108. Borter Furnaces, D. Hume, W. Richardson, and 
A. J. Donlevy, Glasgow. 

7109. StreET CLEANERS, R. C Menzies, London. 

7110. Stems of Topacco Pipes, T. C. Benson, Bath. 

71lL1l. Lwpartine Visrations for HyGrentc PURPOSES, 
J. M. Tourtel, London. 

7112. Boxes for Cicars, R. Redpath and J. Good, 
London. 

7113. Sack Houper, C. M. B. 
Italy. 

7ll4. Cooxine Urensits, H. J. Wheeler, Gloucester. 

7115, VARIABLE SPEED Gear, R. Hatcherand A. Emson, 
London. 

7116.. Curting ANGULAR Pisces of Cang, J. W. Hughes, 
Redditch. 

7 Cover for Tramcar Seats, W. Whyte, Edin- 

h. 

7118. ELecrricat EMERGENcY Brake, C. Mackintosh, 
London. 

7119. Or Stoves, A. J. Boult. 
States.) 

7120. PatTreRN-caRDs for Jacquarps, H. 8. Toone, A. 
Gordon, and H. B. Toone, London. 

7121. Mixcine Macuings, T. Williams, London. 

7122. ComprnaTion Toot for SHorrsc Horsgs, J. Kas, 
London. 

7123. LaBeLttinc Macuings, D. Jones, London. 

= CurincG Foor Rot in Sueep, D. Morris, Birming- 
140). 

7125. TURBINE GENERATORS, W. Le R. Emmet and O. 
Junggren, London. 

7126. SecurRING Winpow Gass in Positiox, A. Morglia, 
London. 

7127. Securinc Tires to 
London. 

7128. Toot Hoipgrs, F. J. Garnier, London. 

7129. TeLecRAPHIC SicNaL Systems, C. G. Burke, 
London. 

7130. Supports for Bearinas of Venictes, C. W. 
Marfell, London. 

7131. Paorocrapuic Firm Carrrincess, J. L. Nuttall 
and T. A. Harrison, London. 

7132. ScupportTine Puscuine Bags, P. I. W. 
Liverpool. 

7133. Topacco Pipes, J. F. Dunne, Liverpool. 

7134. Fivsuixe Apparatus for Water-cLosets, J. E. 
Ericson, Kingston-on-Thames. 

7135. NEEDLE-THREADING Device, H. Skippon, London. 

7136. TyPEWRITING Macuines, W. Benicke and H. 
Westerbeck, London. 

7137. Sream Trap, W. M. Still, London. 

7138. ScREENING Apparatus, A. O. 
London. 

7139. Cootinc Apparatus, H. Austin and G. Scott and 
Son (London), Limited, London. 

7140. AN ImproveD Swimminc Apparatvs, B. Lohr, 
London. 

714L. VENTILATING by means of Prvorep Wixpows, H. 
Hofmeister, London. 

7142. INTERMITTENT Licut Apparatus for Sea Licuts, 
G. Reeco, London. 

7143. Nar BrusHes, R. Addis, London. 

7144. Srockrnc or Hose Suspenpers, J. Lindauer, 
London. 

7145. BUNSEN 
Germany.) 

7146. Coucnes, H. P. Clemetson, London. 

7147. Gotr Cuicss, P. B. Cow, J. Caffarey, and C. Harris, 
London. 

7148. Mixino Strut, F. Sommer, London. 
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7149. Macaine for Fiturse Borties, A. P. Blaxter. 
A. P. Blaxter, jun., and G. W. Chaloner, London. 
7150. ADJUSTABLE Bracket for TRANSMITTING Power, 
H. Heap, Bury. 

7151. CARRIAGE REapING Lamp, W. E. Kingsford, Cairo, 
Egypt. 

7152. SecuRING GupGEon Prxs of Pistons, F. Sykes, 

altham Cross, Herts. 

7153, INCANDESCENT MANTLE Protector, H. Bird, Bir- 
mingham. 

7154. > gga of Evaporatine Water, E. E. Bernhard, 
London. 

7155, Srampinc Hosiery, J. W. Wrightand H. G. Briggs, 
Nottingham. 

7156. Constructinc Lock Casgs, 
hampton. 

7157. Stncte Triccers for DouBig-baRREL Guys, J. 
Carter, Birmingham. 

7158. Domestic WasHinc Macuines, J. M. Sellers, 
Keighley, Yorks. 

7159, Supportinc Tramway Rais, R. C. Bullough, 
Manchester. 

7160. Cookine UTENsiLs, E. H. Miles, Cambridge. 

7161. PrevENTING Tires Sxkrppinc, G. Pilkington, 
Birmingham. 

7162. Foot Boarps for Moror Cycies, T. Canning, 
Liverpool. 

ig 3 FasTENINGs of Boots, J. T. M. Hircock, Birming- 
ham. 

7164. Seats for Rattway Carriaces, A. E. Morgan, 
Birmingham. 

7165. Construction of Ovens, C. A. Burghardt, 
Blagdon, near Bristol. 

7166. Recerracte for Coins and Stamps, T. Wilcox, 
Birmingham. 

7lo7. AxLe Larue, H. Liebert, Manchester. 

MovstacuHE Soup Spooy, H. Hamilton, Man- 

chester. 

7169. Gas or Vapour Fires, J. Jameson, Newcastle- 
upon-Tyne. 

7170. FILE - CUTTING 
Sheffield. 

7171. Non-skippING Banp for PNgumatic Trrgs, J. H. 
Winter, Bristol. 

7172. WaTeRPROOFING Faprics, T. F. Wiley, Bradford. 

7173. Brusues, W. Gledhill, Manchester. 

7174. Supports for Tramway Rarts, R. Randall, 
Sheftield. 

7175. Gripes for Hearta Ruc Makino, B. 
Sheffield. 

7176, COLLAPSIBLE GRAMOPHONE Horwys, J. Hibbs and 
J. Hopley, Manchester. 

7i77. Sprinc Fork for Motor Cycuies, E. Ferry, 
Chester. 

= Joints for Cornice Poss, E. Edwards, Birming- 
1am. 

7179, Provectinc CoLour Recorps, W. N. L. Davidson, 
Brighton. 

7180. Papgr-cuTTING Macuing, A. Henderson and G. D. 
Mackay, Glasgow. 

7181. Drivinc Device for Saarts, J. Rabel, Berlin, 
Germany. 

7182. Reapine Stanp, 8S. E. Spencer, London. 

7183. Loosz Lear Binpsrs, C. R. Nelson, London. 

7184. Keypoarp for Prasorortes, J. Hill, London. 

7185. Paper Fastener, D. Donaldson, Leyton, Essex. 

7186. SHACKLES for Wacons, C. H. Mawson and J. A. 
Pugh, Penarth. 

7187. Fitters, E. Perrett, London. 

7188. Mans for Joistinc Enps of Rippoxs, W. P. 
Butchart, Dundee. 


Chorlton and C. E. 


Del Turco, Firenze, 


{7T. J. Lovett, United 


WuHEELs, A. von Liide, 


Walker, 


Horstmann, 


Burners, O. Imray.—(J. Pintsch, 


A. Illidge, Wolver- 


MacuinzE, D. Cornthwaite, 


Bailey, 





7189. Corn-sirtine Macuiyg, F, W. Chilton, Leyton- 
stone, Essex. 
7190. MANUFACTURE of CycLE Frames, T. J.J. Wasley, 
London. 
7191. DriILuine Lever, J. W. Phillipsand W. E. Gregson, 
London. 
7192. Spanyners, R. 
London. 
7193. MepicinaL Compounn, F. Livingstone. 
Austria.) 
7194. Mou.tpinc Concrete Bovigs, W. C. Fairweather, 
London. 
7195. DirFERENTIAL RatcHetT Mecuanis, J. 8. Yule, 
London. 
7196. ELLipsocrapus, H. Lester, Cardiff. 
7197. Exxctric Betis, E.G. Harcourt, London. 
7198. CaRBURETTERS, B. Hamilton.—(/. Hall and F. B. 
Stewart, India.) 
7199. PapER-cuTTING Macuines, A. Weuster and 
Hughes and Kimber, Limited, London. 
7200. BALL-cock VaLvgs, C. C. Tozier, London. 
7201. MILKING Apparatus, A. F. Baron, London. 
7202. Mrtiine Ciora, R. H. Adamson, London. 
7203. Stace Srructures for Tueatres, C. 
Rimanoczy, sen., London. 
7204. Vacuum DistILiation of Fats, G. Bokelberg and 
J. Sachse, London. 
205. Exastic VEHICLE TrREs, C. Motz, London. 
CooLtinc FLrourn Mitt Routgsrs, J. Prokop, 
London. 
7207. Puriryixc AvconoLic Liquips, C. W. Ramsey, 
London. 
7208. ELecrric Motors, G. Westinghouse and L. M. 
Aspinwall, London. 
7209. MuULTI-VoLTAGE ELectric GENERATORS, G. H. 
Gibson, London. 

7210. Apparatus for FILTERING LiqurDs, P. M. Justice. 
—(The Telluride Reduction Company, United States.) 
7211. Device for ConTROLLING ELECTRICAL SwITCHEs, 
L. Rcbinson and Co., Limited, and E. Garside, 

London. 


A. England and J. Pearson, 


(A. Stein, 


von 


7212. Mernop of Orgratine Gas Cocks, J. F. Wakelin, 


C. J. Weston, and W. Bunn, London. 
7213. WaTeRPRoor Aprons for Crcigs, A. E. Lockyer, 
London. 
7214. CuIN-FREED PHONOGRAPHIC APPARATUS, F. de P. 
Romani, London. 
7215. Securinc Rincs of Wuirr_e Tress, C. L. Pope, 
ndon. 
7216. Moron Roap Veuicues, D. Roberts and C. James, 
London. 
MAGNETO-ELECTRIC MACHINES, F. R. 
London. 
ArMouR SuHIELDs for Fietp Guns, B. Behr, 
London. 
219. OrpNance, B. Behr, London. 
. Ksittinc Macuines, H. A. Bettney, J. 
and G. W. Barrows, London. 
PropuctnGc INVISIBLE Pictures, E. 
vondon. 
MANUFACTURE of 
London. 
7223. MANUFACTURE of ANTI-BoDIEs, O. Imray.—(Fur- 
wrerke vormals Meister, Lucius, and Briining, Germany.) 
7224. Automatic Couptines for RariLways, 
Jenkinson, London. 


Simms, 


Parker, 
Doberenz, 
Eruers, F. Southerden, 


W. R. 


{ 
IMPROVED FURNITURE Castor, H. McDonnell, 


oe 
London. 

3. SHop Winpow Disptay Carps, A. W. Craven, 
London. 
2 DECORATIVE BUILDING 
London. 

7228. VessELs for CookinG PurPosEs, Maatschappij tot 
vervaardiging van Snijmachines volgens van Berkel's 
Patent en van andere werktuigen and W. A. van 
Berkel, Liverpool. 

. Roiuers for Buinps, B. J. Corder, London. 
230. PREVENTING SIDE-SLIPs of WHEELS, R. R. Gubbins, 
London. 

7231. GuLLEys, F. G. 8S. Ham, London. 

7232. Licutinc of INCANDESCENT Lamps, J. G. 8. 
London. 

7233. Licutine of INcaNDESCENT Lamps, J. G. S. Lee, 
London. 

7234. AUTOMOBILES, W. J. Davy, London. 

7235. Rupser So.es for Boots, R. van Winkle, 
London. 

236. Pires, C. P. Cassidy, London. 

7237. CoaL KeRvING and SLITTING Macuings, F. Batke, 
London. 

7238. ELectric InsuLators, J. G. Lorrain.—(Socirtu 
Ceramica Richard-Ginori, Italy.) 

7289. InpicaTinG the EncaGep Seats in THEATRES, W. 
Wood, London. 

7240. Covers of Preumatic Trres, H. J. Haddan.—{ 2. 
Polack, Germany.) 

7241. CHILDREN’s DREss-cuTTING CHARTS, M. Clarke, 
Glasgow. 


Buiock, A. Biberfeld, 


26th March, 1904. 


7242. INFLATING RuBBER VALVEs, E, M. Aulton, Bush- 
bury, near Wolverhampton. 

7243. Sarety Frrecuary, E. and H. France and W. 
Blake, Liverpool. 

7244. AvuTomaTic CARBURATING Device, 8S. J. Ware, 
Bath. 

7245. Evxectric Bewus, H. M. Salmony, London. 

7246. Hotpinc Carppoarps, A. F. Barker, 
and T. Barrett, Bradford, Yorks. 


7247. EnecrricaL Conpucrors, L. R. Lee, Chorlton- | 


cum-Hardy, Manchester. 

7248. Guipes and Runyers for Curtains, T. Chalmers, 
Manchester. 

7249. EvLectricat Fuse Boxes, L. R. Lee, Chorlton- 
-um-Hardy, Manchester. 

7250. ComMBINED NEcKTIES and Co.LLarR Srups, A. 
Macauley, Tolleross, N.B. 

7251. APPARATUS for PackinG Bacs, F, Turner, Liver- 
pool. 

7252. CHAFE Irons for Venicces, A. P. Smith, jun., 
Kingston-on-Thames. 

7253. Cuocks for Boats, E. J. Heinz, Liverpool. 

7254. Apparatus for RarLway SIGNALLING, J. W. Law- 
son, Leeds. 

7255. Opgntnc Couiiars for SPINDLES, 
Dundee. 

7256. Prixtinc Patterns on Lrvoveum, H. C. Shaw, 
Liverpool. 

7257. Brake Mecuaniso for Cycuzs, J. Hines, London. 

7258. Fitters, J. McL. Wright and A. B. Lennox, 
Glasgow. 

7259. Hypravutics for Motive Power, G. W. Patterson, 
Fauldhouse, N.B. 

7260. Paint Veutcwes, E. H. Strange and E. Graham, 
London. 

7261. Process of DyrInc 
Manchester. 

7262. CoverinG for Motor CaRk14GEs, C. P. Bracegirdle, 
Manchester. 

7263. Hot-waTER CYLINDER for BaTH-RooMS, P. N. Kay, 
Manchester. 

7264. INCANDESCENT Gas BuRNERS, G. Thomas, Man- 
hester. 

7265. Stock Lock for Doors, G. D. 
Staffs. 

7266. Macuixe for BunpLING Woop, R. A. Marriott 
Lincoln. 

7267. Evecrricat Switcuess, V. Bornand, Birmingham. 

7268. VARIABLE Speep GEARING, R, J. Urquhart, Liver 


R. Lindsay, 


Yary, J. P. Boardman, 


Wood, Willenhall, 


pool. 

7269, ArracHING Livs to Cooxine Ports, T. Flynn, 
Glasgow. 

7270. Ces;poots and GuLtLey Traps, A. 8. Morrison, 
Glasgow. 

7271. Curr Links, E. C. Forrester and F. R. Baker, 
Birmingham. 

7272. Moron Carriaces for Raitways, G. Whale, 
Crewe. 

. SHUTTLES of Looms for Waavina, 8. Wrench, 

Halifax. 

7274. SELF-THREADING CENTRE-EYED SuoTr.e, W. H. 
Heaton, Bolton. 
7275. ADVERTISING G. J. Sershall Bir- 

mingham. 


DEVICE, 











J. Turner, | 





7276. Automatic ReGuLaTING Apparatus, H. B. 
Kershaw, Manchester. 

7277. Gamx, V. Pastore, Manchester. 

7278. Fiusuine Cisterns, H. V. L. J. and L. 
Bertrand, Birmingham. 

7279. DupLex Frame for Moror Veuicues, B. G. Bate- 
man, A. F, Pumfrey, and J. Gibson, London. 

7280. Riping SappLE TreEs, R. A. C. Russell, Bir- 
mingham. 

7281. ABpoMINAL Be tts, R. Hutchinson, Nottingham. 

282. EMBROIDERING ATTACHMENT for Sewing Ma- 
curngs, W. Kempton and W. L. Mollan, Glasgow. 

7283. Spanner, J. Mohlig, Germany. 

7284. Ticket Puncna, J. W. Gregory, London. 

7285. Steam Generator, T. H. Motley, Lincoln. 

7286. Sanrrary Seat for Lavarorigs, A. Thatcher, 
London. 

7287. SasH Winvows, J. G. Lodge, London. 

7288. DiscHarcine Macnine for Gas Rerorts, J. 
West, London. 

7289. GaS-LIGHTING APPARATUS, II. Rostin, London. 

7290. CoIN-FREED ApparatusEs, E. W. Lindgren, 
London. 

7291. RoLuinc Mitxs, O. Briede, London. 

7292. LoapING Piece Coa, W. Rath, London. 

7293. SpaARKING Pua, The Albany Manufacturing 
Company, Limited, and F, Lamplough, London. 

7204. Wrencues, J. H. Adams, London. 
5. Mecuanism for Couptinc Locomotives, A. C. 
Hone, London. 

7296. COLLAPSIBLE Motor VEHICLE FRaMEWoRK, A. E. 
Hall and H. de M. Wellborne, London. 

7297. O1. AXLE-Boxks, W. 8. Laycock, London. 

7298. Arc Lamp Evectropes, R. Fleming, London. 

7299. Arc Lamp Ecsecrropes, J. T Dempster, 
London. 

7300. CLEANING Winpows, W. E. Findlay, London. 

7301. DisrRrpuTinG VaLvE Gear for Gas Enarnes, A. 
Langer, London. 

7302. Brakine Mecuanism, W. H. Barrett, London. 

7303. TeLLvrians, T. P. Epes, Liverpool. 

7304. ADMINISTERING ‘* Cotp Licat” Evecrric Batus, 
G. E. Gaiffe, London. 

7305. OBSERVING Pictures, M. Berger, London. 

7306. OPERATING the CovpLines of RaiLway TRUCKS, 
B. Woodward, London. 

7307. Apsustine the Sicuts of OrpNance, G. Forbes, 
London. 

7308. Lac Cuains for Power Looms, T. 
Halifax. 

7309. SEPARATING METALS from their Ores, P. and A. 
Weiller, London. 

7310. CONVERTIBLE CHILDREN’S 
Crandall and J. Bender, London. 

7311. AMMUNITION BeLts, A. T. Dawson and G. T. 
Buckham, London. 

7312. LigHTNING ARREsSTERS, H. H. Lake. 
Italy.) 

7313. Preparinc Rat Poisoyx, W. C. 
(F. Pohle, Germany.) 

7314. ENGRAVING Apparatus, F. Wicks, London. 

7315. ReGuLaTiInG Mercuanism for Evastic FLUvUmp- 
PRESSURE Morors, 8S. Brotherhood and C. W. Bryant, 
London. 

7316. Expansion Steam Traps, E. J. Walthew, London. 


Vv. P. H, 


Mourhouse, 
Carriages, J. A. 


{L. Risso, 


Fairweather.— 





SELECTED AMERICAN PATENTS. 
From the United States Patent-affice Oficial Gazette. 
750,171. Evectric Furnac, 4. H. Cowles, Clevelund, 


Ohio.—Filed November 20th, 1902. 
(laim.—(1) An electric resistance furnace, comprising 


|a hearth arranged to support a body of conductive 
I | material, means for passing through said body an 
see, | 


electric current the density of which increases to a 
maximum along the path of the current in the body 
and means adjacent to the region of maximum current 
density for withdrawing a product by gravity, as set 
forth. (2) An electric resistance furnace, comprising 
an annular hearth with converging sides, arranged to 
support a body of conductive material of varying 


750,171] 











cross section, means for passing through said body an 
electric current the density of which increases to a 
maximum along the path of the current in the body 
and inversely as the cross-section of the body, and 
means adjacent to the region of maximum current 
density for withdrawing a product by gravity, as set 
forth. (3) An electric resistance furnace, comprising 
a hearth supporting a body of a conductive carbid or 
carbid-forming material, means for passing through 
said body an electric current the density of which 
increases to a maximum in the body, and means 
adjacent to the region of maximum current density 
for withdrawing a product by gravity, as set forth. 


750,400. Pistoy VALvE ror Steam Enoines, W. 
Schinidt, Withel mshdhe, near Cassel, Germany,—Filed 
September 27th, 1901. 

Claim. (1) In piston valves for steam engines, the 


ddd 


combination with a valve piston, of a removable bush- 
ing forming the valve scat, annular channe!s provided 


in said bushing, and channels connecting said annular 
ch Is to the admission chamber, substantially as 
described and for the purpose set forth. (2) In piston 
valves for steam engines, the combination of the valve 
piston, an annular channel provided in said piston 
and channels connecting this annular channel with 
that side of the piston situated toward the exhaust 
pipe, of a removable bushing forming the valve scat 
annular channels provided in said bushing, and chan. 
nels connecting these annular channels to the admis. 
sion chainber, er heating the bushings by the 
admission steam and the piston by the exhaust stear, 
ro aiaaaaeed as described and for the purpose set 
orth. 





750,202. Insector, S. L. Kneass, Philadelphiu, Pu, — 
Filed October 26th, 1908, 

Claim.—(1) In an injector, a water supply chaibey 
an overflow chamber provided with an outwardly 
opening check valve and containing a lateral opening 
to the forcing combining tube, in combination with 4 





check valve between said chambers balanced against 
the head of the water supply. (2) In an injector, a 
water supply chamber, an overflow chamber provided 
with an outwardly opening check valve and connecting 
the rearmost lateral opening to the forcing eombinin, 
tube, in combination with a check valve between said 
chambers balanced against the head of the water 
supply. 


Fasrenine Device ror Drivinc BELts. -f. 


750,404. 
4. Filed July 3:0, 


. B. Sharpe, Lincoln, Bagland. 
1903. 
Claim. —The herein-described means for securing the 
ends of a belt together, consisting of two swinging 
hook devices both of which are permanently pivoted 


at one end to one end of the belt and provided at their 
opposite ends with oppositely directed hooks and a 
pin secured in the other end of the belt and with which 
said hooks are adapted to engage, substantially as 
shown and described. 


750,668. CentriruGaL Apparatus, A. Licdheck, Stock- 
hol, Sweden.—Filed October 2th, 1008. 


Claim.—In a centrifugal apparatus for separating 
solids and liquids, the combination of an upwardly- 
tapering outer drum, aninner drum, having on its 
outside one or more screw threads fitting closely to 











the inner side of the outer drum, discharge apertures 
h arranged near the bottom of the innerdrum, between 
the threads, and outlets for liquid, located in the 
bottom of the outer drum at different distances from 
the centre, all for the purpose that the space between 
the outer and inner drums may form a vessel or 
separating chamber where the mixture will be subjected 
to the action of the centrifugal force for a compar:.- 
tively long period and the separation consequently 





become as complete as possible. 
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THE ELIZABETH BRIDGE, BUDAPEST. 
No. I. 

\ suSPENSION bridge presenting various novel engineering 
features has been opened at Budapest. We propose to 
illustrate and describe this bridge. But in the first place, 
it is well to explain how it came to be erected. We are 
indebted to Mr. Charles Peter Dubez, engineer to the 
Budapest Electric Railway Company, for the following 
historical sketch. 

The necessity for erecting and opening the Elizabeth 
Bridge was, like the necessity for erecting and opening the 
famous Suspension Bridge, Margaret Bridge, Railway- 
connecting Bridge, New Pest Bridge, and Francis Joseph 
Bridge, due to the very rapid development of the capital, 
Budapest. Before the erection of the first permanent 
bridge, Budapest was not yet called by the present name, 
“ Budapest”; there was a separate town called “ Buda” 
on the right-hand side of the river Danube, and a separate 
town, “ Pest,’ on the left. The traftic between the two 
towns, however, soon required a roadway leading from 
one town into the other. Thus a pontoon bridge was 
made. However, the trade and commerce between the 
two towns soon led the City Board of Trade to the con- 
viction that so primitive a bridge was quite unfit for 
carrying and conveying the constantly increasing traffic. 
The Board of Trade therefore urged the Government 
to have built a permanent bridge of more suitable 
dimensions and construction. 

Thus it was decided to erect the very first permanent 
bridge over the waterway, and for this purpose Mr. 
William Clark’s designs were accepted, and he was at the 
same time also entrusted with carrying out the work. 
The bridge itself was to be called after its type “ Lanez- 
hid.” However, Mr. William Clark died whilst the 
bridge was being made, and so his brother, Mr. Adam 
Clark, was appointed to take his place, and put in absolute 
charge of the construction. Mr. Adam Clark succeeded 
in completing the work, so that the bridge was ready to 
be opened on November 20th, 1849. 

In those days, when the Hungarian art of bridge- 
building was not on its present level, Budapest had 
to look and search very far abroad for experts, engineers, 
and even workmen, as also for the necessary ironwork, 
castings, fittings, and materials that were required for 
building and completing bridges. Mr. Dubez’s late grand- 
father, Mr. C. Frominhold, who was the leading physician, 
as also the only English-speaking gentleman at that time 
in Pest, and who was also appointed doctor of the whole 
English bridge-building colony, could not speak highly 
enough of the superior quality of the English working- 
class. 

So the “ Lanezhid” was erected between 1840 and 
1849, and is still nowadays quite unequalled—it is unique 
of its kind, decorating this delightful city. The length of 
its main span 202°50 m., whilst the two land 
approaches have a length of 86°75 m. each, thus giving 
the entire suspension bridge a total length of fully 376 m. 
between the two abutments. 

This bridge on the one hand is a fine example of Eng- 
lish art and bridge-building, and on the other hand per- 
manently remains as an ideal bridge for closely connecting 
together the friendliest feelings of the two great nations. 

The rapid growth of population, however, soon led the 
Government to the conviction that this “ Lanczhid” would 
not prove sufficient in regard to traffic in the very next 
decades. The Government was not mistaken in this 
supposition in the least, as in about twenty-five years 
later it proved to be urgently necessary to erect a second 
permanent bridge over the river Danube, between Buda 
and Pest. It was the “ Margit hid ” (Mergaret Bridge) 
that was made, which has a total length of 572m., 
including the two land approaches 22 m. long each. 
This bridge was opened on April 30th, 1876. 

However, the further rapid growth and development of 
Budapest rendered necessary in the next twenty-seven 
years not fewer than four more bridges. They were the 
“ Osszeltité vasuti hid” (railway connecting bridge), the 
“ Ujpesti hid” (New Pest Bridge), the “ Ferencz Jdézsef 
hid” (Francis Joseph Bridge), and the “ Erzsébet hid” 
(Elizabeth Bridge). 

Judging from the present development of this city, 
it is safe to say that in the course of about ten to 
twenty years, two more bridges are likely to be erected 
over the river Danube at Budapest; the one will be the 
“O’Budai hid” (Old Buda Bridge), the other the 
“ Borarostéri hid” (Boraros-square Bridge). 

It was on October 10th, 1903, at 11 a.m., that the 
Elizabeth Bridge was opened. Although it is now the 
sixth permanent bridge over the river Danube in the ter- 
ritory of Budapest, still it comes first, not merely at Buda- 
pest, but also in Hungary, as to its huge structure and in 
respect of the length of its main span. It is unques- 
tionably a grand work of modern engineering evidencing 
the uninterrupted increase of traffic and population. The 
opening of the bridge was performed in the presence 
of Archduke Joseph, who represented his Majesty 
Francis Joseph, the King of Hungary. By consent of 
his Majesty the bridge is called “ Elizabeth Bridge ” in 
conmunemoration of the late Queen Elizabeth. 

The actual history of the Elizabeth Bridge dates back 
to as early as 1893, when the Board of Trade, seeing that 
the bridges already in use at Budapest were not able 
to fulfil the traffic requirements properly, urged the 
Government to have two more bridges erected. One of 
them was the Francis Joseph Bridge, erected according 
to the designs of Mr. John Feketchazy, at that time chief 
engineer to the Hungarian Royal State Railways, and 
thrown open to traftic on the 4th of October, 1896; the 
other one the Elizabeth Bridge. The principal difference 
between the Elizabeth Bridge and the others is, that the 
Elizabeth Bridge has only one span over the river Danube, 
and two piers, one on each side of the river, built on sub- 
stantial ground. Its clear span over the river Danube is 
290 m. There are two land approaches, one on each side 
of the river, each having a length of 40 m., thus giving 
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the entire bridge a total length of fully 870 m. The 
two piers, one on each side of the river Danube, have 
a total height of 65m. each over the zero level of 
the water. Both of them are made of steel and rest 
upon granite foundations. The highest point at the 
centre of the bridge, is 18m. from the zero level of the 
river Danube. The principal constituent parts of the 
whole bridge are such that the two lattice-typed main 
girders have the four chains, two on each side. The dip 
or versed sine of the chain curve is 29m., thus 
being one-tenth of the length of the main span. There- 
fore the chains are supported by the piers at a height of 
29m. from their lowest points, and are anchored down 
into the masonry of the abutments. The chains them- 
selves carry by means of suspension rods the cross-girders 
of the structure, whilst the lattice-type main girders 
serve merely for stiffening purposes. The bridge has a 
total width of fully 18 m., 11 m. of which is carriage-way, 
and 3°50 m. for each of the two footways. The footways 
are raised above the carriage-way by one step, thus being 
separated from the latter. Great stiffness and rigidity 
against any external power or pressure have been obtained 
by latticing in the vertical as well as in the horizontal plane. 
The former adds much stiffness and rigidity to the 
structure against any external vertical force, such, for 
instance, as the dead load resulting from the weight of the 
structure itself, and the working load resulting from the 
weights of pedestrians, omnibuses, vehicles of every sort, 
and electric cars ; the latter resists lateral force, such as 
wind pressure. Great care was taken by experts in 
making the most correct mechanical and graphostatical 
calculations and investigations in order to settle the exact 
numerical value in length of the greatest permissible 
deflections at different parts, points, and cross-sections of 
the bridge, resulting partly from the expansion or con- 
traction due to changes of temperature, partly from the 
downward action caused by the dead load of the structure 
and the constantly altering working loads. 

In testing the bridge, the results obtained proved to 
be satisfactory beyond expectation, as it was found that 
the temporary as well as the permanent distortions of the 
structure caused by internal stresses in the material 
itself, resulting partly from expansion by heat, partly 
from contraction by cold, and, finally, partly from com- 
bined downward action of dead and working load, were 
altogether much smaller than any of those that were 
ascertained by mechanical and graphostatical calculations. 
To illustrate this it should be mentioned here that whilst 
the bridge was under full load the vertical downward 
total detiection—the arithmetical sum of the permanent 
and temporary distortions—was only 230mm., whilst it 
was expected by the aforesaid calculations that it would 
reach fully 282 mm. Of this total deflection, 52 mm. were 
computed to remain as a distortion of permanent 
character, whilst accurate measurements made on the 
spot showed that this did not exceed 26 mm. 

It may be said, on the whole, that the construction 
gives the greatest strength and efficiency in proportion 
to the weight of the material that was employed. 

The work of erecting the bridge proper was started in 
1898, when the masonry of the abutments was completed. 
Next to this came the steel work, which was started three 
years later, in 1901, at each end simultaneously. 

The Elizabeth Bridge has been erected in accordance 
with the designs of the engineers of the Bridge-building 
Department of the Hungarian Royal Ministry of Com- 
merce, under the charge of Ministerial Councillor Aurel 
Czelkelinsz, whilst the architectural works of both the 
Francis Joseph and the Elizabeth Bridge were designed 
by Technical Councillor Virgil Nagy. 

This bridge is a work of Hungarian engineering only, 
and from top to bottom a product of entirely Hungarian 
industry. It is claimed by the inhabitants of Buda- 
pest that it will remain as a permanent reminder of the 
highly scientific level in bridge building reached by mo- 
dern Hungarian art, and that is able to compete in every 
respect with any bridge on the globe. 








HIGH-SPEED STEAM ENGINES. 
No. I, 

Duk:ne the last fifteen years the steam engine has been 
developed to a great extent, and, as previous to that time, 
many varieties of design are still manufactured. Each 
engine builder has his own ideas, and each appears to 
have schemed out an engine to fulfil the same purpose in 
a more or less efficient manner. There are slow-revolu- 
tion engines ranging from 30 to 120 revolutions per 
minute, driving mills, large electric generators for electric 
lighting and power transmission, &e., and, in fact, used 
for every purpose where power is required. These are 
built as of old in endless variety. There are medium- 
speed engines, also running at speeds of from about 120 to 
200 revolutions per minute. In this type there is less 
variety, as all trip gears are useless, and positively-driven 
valves only ean be used. Then there are high-speed or 
quick-revolution engines, which run at speeds ranging 
from 200 to 1000 revolutions per minute. This type, 
originally built for driving dynamos and for marine pur- 
poses only, is now in use for almost every purpose. It is 
of necessity a simple engine, as fancy gears are out of the 

uestion; therefore, in this type we have the fewest 
Taclans Nearly all the double-acting high-speed engines 
manufactured are simple marine type engines enclosed, 
with valves driven by excentrics. Many novel inventions 
have had their day and disappeared, and now we find all 
the principal firms in the country building practically one 
type of engine, the only difference being in the shape of 
frame, &c., or the type of piston ring, or shape of brasses 
adopted. 


MODERN 





The steam turbine; which runs at speeds exceeding all | 
mentioned, is now gradually creeping into all places where | 


reciprocating engines have so long had no rival. Even 
our largest ships are now being fitted with turbines, our 
largest electric generators are being driven by turbines, 





and considering the great perfection to which these have 
now been brought, their economical working, and their 
beautiful simplicity, it is not surprising. The enormous 
speeds the turbine used to run at was an objection when 
first introduced, but this is now overcome, and we want 
speed in many instances. 

When one considers for a few moments what al] these 
engines are to do, it appears very strange to find that 
they are all practically to do the same thing, ‘.e., to turn 
a shaft against a resistance. To do this we can have a 
ponderous slow-speed engine, a medium-speed, a high- 
speed, or a turbine, and we can drive a shaft direct, almost 
at any speed between, say, 30 and 30,000 revolutions per 
minute. 

Ten years ago high-speed engines had been in use for 
electric-generating purposes, &c., for a considerable time, 
and were beginning to be largely used in every part of 
the country. Now these engines are everywhere, and 
are, without. doubt, reliable, economical, and do not 
show appreciable signs of wear after long periods of 
running. 

High-speed engines are necessarily simple, and all 
valves are positively driven; but in spite of this they are 
efficient and economical, and not a cheap job, as many 
imagine who are really prejudiced against this type of 
engine. It is not until we see the records of such firms 
as Messrs. Willans and Robinsons, Limited, and Belliss 
and Morcom, Limited, that we realise the number of 
engines now working. These two firms alone have built 
nearly one million horse-power of high-speed engines. 
Most of these are driving electric generators, and there 
are thousands of engines built by other firms for the 
same purpose; but we must not forget the torpedo boat 
engines, as built by such firms as Messrs. Yarrow and Co. 
and Sir John I. Thornycroft and Co., who built high-speed 
engines before the advent of electric lighting and power 
transmission. Some of these engines for torpedo boats 
are beautiful examples of mechanical skill. It no doubt 
will be interesting to repeat a little of the history in con- 
nection with the development of the high-speed engine. 
As representing the single-acting type the “ Willans ” 
engine will be described, and for the double-acting type 
the “ Belliss”’ engine. 

Perhaps before proceeding it will be advisable to look 
at the following questions:—What do we run high speed 
for? What objection is there to running high speed ?: 
and what advantages are there in running high speed ? 

First, What do we run high speed for? Of course we 
might say, Why do we run slow speed? In many cases 
slow-speed engines would be useless. For instance, how 
would a pair of Alliss Glasgow tramway engines, running 
at seventy-five revolutions per minute, look in a torpedo 
destroyer, alter the design as you would? These 4000 
indicated horse-power engines undoubtedly are exces- 
sively heavy, and weigh 600 tons each without fly-wheel, 
whereas a set of Thornycroft torpedo destroyer engines of 
4000 indicated horse-power, running at 400 revolutions 
per minute, weigh only 203} tons. This is taking an 
extreme case, but what must be clear at once is that for 
the destroyer a high-speed engine is required to get speed, 
to save weight, and space occupied. 

High-speed engines were first used on land in connec- 
tion with electric generators, as the generators required 
to be driven at a high speed of rotation, and by coupling 
the engines direct, any intermediate gearing such as ropes 
and belts and their resulting losses were dispensed with. 
In many other cases the high-speed engine has enabled 
gearing to be done away with. 

Secondly, What objection is there to running high 
speed? If power is required and speed does not matter, 
and a reliable, economical, and lasting generator is the 
article sought after, then, if a high-speed engine is the 
cheapest, is economical, wears well, and is reliable, it is 
the engine wanted. One thing is certain, and that is, a 
high-speed engine can be built much lighter and to take 
up much less room than a slow speed. Is it not a fact 
that because many engineers liked to see the long, bright 
connecting-rods whirling about, and the crossheads going 
to and fro, and were afraid of 500 revolutions per minute, 
that the high-speed has not been more generally used? 
Many engineers have been very doubtful about buying a 
cast iron box which would churn them out 100 indicated 
horse-power at 500 revolutions per minute, by simply 
turning on the steam and keeping.a tank full of oil. But 
these ideas have now changed, and there is no fear, as of 
old, of engines flying into atoms. 

Thirdly, What advantage is there in running high 
speed ? 

A smaller engine is required to do a certain power, and 
this occupies less space and reduces the cost of the engine. 
Smaller foundations and buildings are required, and, con- 
sequently, reduced cost. _ There are many points in favour 
of economy, but these will be proved by facts given later. 
Equal economy with a simple engine to a complicated 
slow-speed engine. It almost at first sounds absurd to 
say, very little wear, but this is borne out in practice, as 
will be seen from tabulated lists of wear taken place after 
very long runs. These will be given later. It was 
thought that a double-acting engine running at such high 
speeds of rotation would soon knock itself to: pieces, but 
with suitably designed bearings, and the perfect system 
of lubrication adopted, the wear has proved to be 
infinitesimal. With the single-acting engine no reversals 
of stress take place, so there is no tendency to knock, and, 
consequently, no appreciable wear takes place. 

High-speed self-lubricating engines also require much 
less attendance, and it is common to find one man in 
charge of from four to six large high-speed sets in an 
electric station, but very rarely do you find one man in 
charge of four slow-speed sets. The engines are much 
easier to overhaul, all parts being much less cumbersome 
and more easily handled, even on engines of large power. 
High rotative speeds do not necessarily mean high piston 
speeds, so there’is no objection on this score; in fact, the 
majority of standard engines built have lower piston 
speeds than the slow-speed engines. The vibration scare 
has also been overcome long ago, and well balanced thrce- 
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crank engines are now running in all parts of the country, 
where trouble due to vibration, had it existed, would have 
saused them to be absolutely condemned. 

We may now safely say that we run high speed because 
itis an advantage to do so in many cases. Because a 
lighter and cheaper engine can be used, and also because 
there is no objection to using high speed, due to unrelia- 
bility and through lack of economy. High-speed engines 
are reliable and economical. 

The use of single-acting for high speed was proposed 
in the pages of THe ENGINEER many years ago, and 
shortly afterwards the “Brotherhood engine” was 
patented. This engine, which will be referred to later, 
was the first “ high-speed ” ever made commercially. 

Messrs. Willans and Robinson, the well-known firm of 
high-speed engine builders, commenced business over 
twenty years ago as builders of small high-speed marine 
engines, and also steam launches and boilers. 

In 1884 the firm really commenced the manufacture of 
the present well-known type of engine, the “ Willans and 
Robinson central valve engine.” These engines are now 
so well known that it is unnecessary to illustrate them 
here. They are made of the simple, compound, and 
triple-expansion type, and built in standard sizes up to 
8000 indicated horse-power. 

The Willans central valve engine is a vertical single- 
acting engine, whose working stroke is the down-stroke, 
the piston, or pistons, having equal pressures on both sides 
during the up or return stroke. The valves, of the piston 
type, work insige the hollow piston-rods—or “ trunks "— 
and give an excéllent distribution of steam and unequalled 
drainage for water, as the exhaust ports are so placed 
that the rush of steam tends to carry out the water with 
it, not only at the moment of opening the port, but con- 
tinuously through the whole of the up-stroke, this action 
being assisted by the dished form of the pistons em- 
ployed. The brasses are arranged to be constantly in 
compression; that is to say, the piston-rod is kept 
pressing in the same direction—downwards—against the 
connecting-rod, the latter against the crank pin, and the 
crank against the main bearings, not only throughout the 
working stroke, but through the return stroke as well. 
— has made a name for itself throughout the 
world. 








THE PROBLEM OF SCREW PROPULSION. 
By ArtTHUR Rica. 


Iv the following paper I propose to give a few particu- 
lars of a theory of my own concerning screw propulsion, 
which, though published many years ago, has never yet 
been thoroughly exploited or explained. It starts on the 
basis that the screw propeller has nothing to do with a 
serew, in the ordinary sense of that term, but that it is 
an oblique paddle, propelling a vessel more like the tail 
of a salmon than the legs and feet of afrog. This new 
theory has the advantage of accounting for sundry 
experiences with which the usually received theory cannot 
cope, and the subject altogether is one of extreme 
interest, which, up to the present time, can hardly be 
considered as in any way connected with an exact science. 

During the many years which have elapsed since screw 
propellers were first employed to drive ships, the problem 
of their correct form has been the sport of mathematicians 
and the despair of practical men. Endless writings have 
covered almost every phase of the subject except the one 
really wanted; yet we seem as far off now from a proper 
understanding of the subject as were our predecessors of 
half a century ago. Along with many other theories 
once implicitly believed and now relegated to the limbo 
of vanities, their idea was that the screw wormed its 
way through an unyielding mass of water as if the 
latter were a nut, and cavilling was to be silenced 
before the undoubted fact that vessels often advanced, 
during each revolution of the screw, by an amount 
equal to its pitch. But as many cases occurred 
where the vessel advanced less than the amount 
corresponding with the pitch of its screw propeller, 
the difference was called “slip,” and when the vessel 
advanced more than the amount due to pitch, this was 
called “negative slip,” an obviously absurd and im- 
possible condition of things—getting power out of nothing, 
and a perpetual motion in disguise. So it became 
necessary to adopt other descriptive terms and explana- 
tions, which meant much the same thing. One assumed 
that the propeller blade acted the part of a wedge forced 
sideways, but none of these theories gave the least 
assistance in the designing of screw propellers—indeed, 
what little light they were supposed to shed on the 
subject led to the conclusion that a “fine pitch” was 
desirable, whereas practical experiences gave quite a 
different conclusion, as it was found that coarser pitches 
gave superior results. 

The screw and its “slip ” theory dominated the experi- 
ments of the late Mr. Froude, carried on by the Ad- 
miralty. No more valuable series of facts had been 
published, but no adequate explanation was forthcoming 
on the old “screw” theory. Of these experiments, one 
was made of a very practical kind by causing H.M.S. 
Greyhound, 1157 tons, to be towed by H.M.S. Active, 
3078 tons and 4055 horse-power. A dynamometer was 
inserted in the tow rope, and with a movement of the 
screw, equal to 1245ft. per minute, the haulage, ascer- 
tained by the dynamometer, was 10,770 lb., while, with 
the screw advancing at the rate of 1030ft. per minute, the 
haulage became 6200 lb. 

When, however, indicator diagrams were taken from 
the Greyhound, and the pressures deduced therefrom, 
they were found to be 20,830 lb., instead of 10,770 lb. ; 
and 14,390 lb., instead of 6200 1b. Full particulars are 
given in Table I. 

Practically, it appeared to take double the power 
from the Greyhound’s own engines to do the same 
work as the Active performed by direct haulage. 
An “explanation,” vaguely attributing this enormous 
disproportion to stream lines concerned in the ship's 





own movement, showed how a most distinguished | 
mathematician like the late Mr. Froude could be | 
completely puzzled. It is true that the form of a| 
ship may possess influence enough to vary the power | 
rate from ‘5 to °517, or from ‘5 to °431, but not from | 
10,000 to 20,000. 
TABLE I.—Experiments on H.M.S. Greyhound, towed by H.MLS, | 
Active, by W. Froude, F.LR.S., Institute Naval Architects, Vol. ae. 
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That skin friction cannot account for this great 
difference, or only a very small part of it, is proved by 
the fact that the Greyhound was fitted with two bilge 
keels, each measuring 3ft. 6in. wide by 100ft. long, before 
and after the addition of which she was tested by haulage, 
with the result that there was hardly any appreciable 
addition to the resistance that could be traced to 
that considerable addition to the surfaces exposed 
to the friction of water. Indeed, it does not seem 
unreasonable to conclude that the notion of a solid 
resistance, which is the foundation of all existing screw 
propeller theories, cannot find any real support against 
the logic of contrary facts." 

Water, though offering resistance to efiorts to overcome 
its inertia, is of necessity movable whenever pressure is 
made upon it, and the action of a screw propeller is no 
exception to this universal law. The mass of water 
driven backwards provides a direct resistance to the screw, 
which must be exactly equal to the pressure by which the 
vessel is propelled. If the screw has a diameter large 
in proportion to the vessel, then the column driven back 
moves more slowly than the vessel, but if the column be 
smaller then it may move at exactly the same speed 
backwards as the vessel moves forwards, and as the 
diameter of this water column reduces still further so 
does its speed in a reverse direction become greater. In 
any case, however, the pressure represented by the 
rearward current must be exactly equal to whatever 
resistance may be caused by the ship. Hence it is 
generally desirable to employ a screw propeller of the 
largest possible diameter, so as to lessen the velocity of 
the reverse current, and to diminish the amplitude of its 
rotation, for all the energy of rotation imparted by the 
screw propeller represents a power that is lost. (This 
point comes up in connection with Fig. 3). 

The effect of head winds offering resistance to the 
progress of a vessel, represents in a manner the condition 
of a ship with a small screw propeller, and the same thing 
may be said of a ship that is towing another. Indeed, 
under the varying conditions of a sea voyage, the constant 
ratio which a screw bears to its ship may be subject to 
great variations in consequence of the changing con- 
ditions of the wind, as it assists or retards the progress of 
a steamer. 

That it is by virtue of a current driven backwards, and 
not to any solid resistance of the water that a ship is 
propelled, may be proved by the fact that a floating fire 
engine may be set to work and propelled forwards when 
its jets are directed backwards, and that it makes no 
difference in regard to the propelling power whether the 
jets are in the water or in the air. Corresponding 
results may also be seen with such vessels as are driven 
by some sort of centrifugal pump. 

About the year 1865 I published an account of 
many experiments on screw propulsion, and gave the 
bare outline of a new theory based upon these ex- 
periments, intended to account for, and explain, the 
often complex, and always difficult, subject of screw 
propulsion. No complete description of this theory has 
ever been published, and the following remarks are 
intended to give a sufficiently full account of those 
practical tests which led up to it, and the results which 
may be expected therefrom. 
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The first important pointis to get rid of all the existing | 
“ explanations ” in connection with screw propellers, and 
to remember that when any section of one of these oblique | 
paddles rctates, and does its share in driving a vessel | 


* Mr. Froude’s paper, containing a full account of his experiments | 
with H.M.S. Greyhound and Active, is full of interest, aud may be found | 
in Vol. xv. of the “ Proceedings” of the Institution of Naval Architects. | 


TABLE II. 


Towing two loaded barges. 


forwards, it also drives a twisted column backwards, for 
the water must yield to the inclined propeller blades in a 
manner which experimental research shows not to be 
that which the ordinary theory would lead anyone to 
anticipate. 

A screw propeller is rather a bad centrifugal pump, 


| According to the method of calculation adopted by the 


late Mr. Froude—already quoted in Table I.—it was made 


| out that the indicated horse-power represents double the 
| pressure required when the Greyhound was towed by the 


Active—at the same speed. If the usual screw theory 
were correct, there should be no current driven back- 
ward at all, and haulage should cost the same whether a 


| vessel were towed or driven by its own engines; but if 
| the current driven backward be taken into consideration, 


then the whole ditficulty vanishes, and it follows that one 
half of the 20,830 lb. is expended in driving the vessel 
forwards, while the other half of this total sends a current 
of water backwards. Instead, therefore, of the calculation 
being based on the travel of the steamer alone, it ought 
to be based on the speed of the vessel, plus the speed, or 
equivalent pressure, of the current driven backwards, and 
these two must of necessity be equal. 

Instead of the indicated thrust in Ibs. being = 

786 h.p. X 83,000 _ 99 938 1p, 

1245 

it ought to be indicated thrust in lbs. = 

786 h.p. x 83,000 _ 10,416 lb. 

2 x 1245 

And this approaches quite nearly enough to the amount 
shown by the dynamometer, viz., 10,770lb. And the 
entanglement of various minor forces known and un- 
known may well explain the difference. 

In considering the water driven backward, by virtue of 
which the vessel is propelled, it will be most convenient 
to compare pressures or horse-powers together, which are 
alike for the vessel, forward, and the water current back- 
wards, rather than comparing the vessel’s movement 
with the mass or volume of water which would bring in 
the formula V = 8 ,/H unnecessarily. 

The paddle wheel is a very bad pump, and it drives 
back a column of water, which provides a resistance or 
buttress amounting to whatever pressure may be neces- 
sary for propelling the ship it drives just like a screw. 

These explanations, in their further development. 
embody what claims to be a true and practical theory of 
screw propulsion, for although skin resistance, lines of 
the ship, or any other assumed cause may modify the 
exact division, they cannot possibly account for a loss of 
half the power. Such minor modifications cannot in any 
way affect the general consideration, and it may be taken 
as proved by experiment and this new theory that— 

I. One half the indicated horse-power of a marine engine 
goes to propel a ship forwards, and the other half is 
expended in driving an equivalent column of water back- 
wards. 

Again, were the usually received theory true, it tollows 
that the blades should slide past the water currents 
driven backwards, so forcing the ship forward as by a 
wedge action. In a true screw this wedge action varies 
as to its inclination from the circumference to the boss, 
but in a screw of increasing pitch it may even go so far 
that the inclination of the blade remains much the same 
in relation to the plane of rotation at every working 
diameter of the screw. In every case, however, its 
action should cause a considerable scour on the driving 
surfaces of the screw blades, but in practice this is not 
found to be the case, for mollusea seem actually to prefer 
nesting on the driving surfaces of the propeller blades 
above any other submerged part of the ship. But when- 
ever a real scour takes place, by transverse movement of 
the currents, or otherwise, these creatures do not settle, 
which clearly, and by a double proof, shows that the 
inclined blades of a screw do not slide past the water 
driven backwards, and this may be seen in any screw 
steamer docked for clearing away the mollusca, which 
settle just as readily there as on any other part of a ship. 
Those places, however, which remain clean are subject to 
currents passing over them, which no living creature can 
endure. 

In order to ascertain the direction of the currents 
driven backwards by the action of a screw propeller a 
series of observations were taken from a screw propeller 


| 8ft. 6in. in diameter by means of a sort of inverted 


weather-cock, or vane, attached to a vertical rod. 





Experiments made to ascertain the direction of currents driven backwards by the screw measured 
to line of engine shaft. 
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This vane had an area of 10 square inches, and was 
fixed on a vertical square rod which could be raised 
or lowered, so setting the vane to any desired radius 
of the screw propeller. At the upper end of this 
rod there was an index finger and dial, and as the 


| vane followed the direction of any particular current, 


so the index above enabled an observer to read off the 
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angular direction taken by any portion of the stream 
leaving the blades of the screw. 
Table II. gives particulars of the measurements taken. 
(1) When the tug was propelling itself alone. 
(2) When the tug was towing two loaded barges. 
(3) When the tug was moored to a post. 
Measurements were taken at 17in., 14in., Llin., 8in., and 
6in. radii below the centre of the screw, and with one 
exception, they cluster around a position at right angles 
to the blade of the propellers. This feature is more clearly 
appreciated by an inspection of Fig. 1, which shows, in 
graphic form, the results at 14in. radius, or 28in. diameter, 
which may be regarded as an average acting surface, free 
from influences due to centrifugal force, at 17in. radius, 
or cavitation, at llin. radius. In Fig. 1, A B represents 
a section of screw blade at 14in. radius, set at 42 deg., in 
regard to its plane of rotation C E, which also represents, 
to scale, its circumference, and E F is the corresponding 
pitch, viz., 6ft. 6in. 
Referring now to Table II. we find at 14in. radius :— 
I. Propelling itself, the angle in 
relation toC Kis ... ... «.. 
II. Towing two loaded barges, the 
angle becomes... . 
III. When moored to a 
angle becomes... . 


27°5 deg. (X) 


Se Sén see SPIO EN) 
pest, the 

so. mes oss DOS Geps (Z) 

and the letters X Y Z correspond with those on Fig. 1. 
An additional line, C D, is drawn an exact perpendicular 
to the surface of the screw blade A B, which shows how 
closely the currents driven backwards arrange themselves 
in proximity to this perpendicular line. Owing, however, 
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Fig. 1 


to the tug-boat moving forward when the lines X and Y 
were measured, they are really still closer to their 
perpendicular position than the illustration shows. The 
line Z, being taken when no movement of the vessel 
occurs, is subject in a greater degree to variation by 
centrifugal force, and no doubt the stream lines in con- 
nection with the vessel’s movement have some disturbing 
influence, but not much. This much, however, seems 
clear—that the dominant position or resultant taken up 
by the currents driven backward by the screw is at right 
angles to the surface of its blades. Other figures, for 
different radii, can be constructed to correspond generally 
with Fig. 1, and all such investigations show similar 
results, except in the one case at 17in. radius, when 
moored to a post the inclination shows 72°5 deg. This, 
as already mentioned, may be due (i) to centrifugal 
force, (ii) to the screw obtaining an insufficient supply of 
water, (iii) to stream lines due to the form of the ship. 
Notwithstanding this single discrepancy, it may be safely 
concluded, as a general rule, that— 

II.—The dominant direction of currents of water 
driven backwards by the screw is perpendicular to the 
driving surfaces of its blades. 

(To be continued.) 
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States of America, October-December, 1903. 
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WE received last week an advance copy of these reports, 
accompanied by an intimation that nothing must be said 
about them until after the 9th inst. Mr. Blair, however, 
issued an independent report, on which we commented 
fully in our last impression. Mr. Blair’s report fills 184 
large octavo pages. Mr. Mosely’s collection occupies 400 
pages of the same size. With the circumstances under 
which this undertaking has been carried out, and the 
causes which led up to the appointment of the Com- 
mission, we have already made our readers familiar; to 
say more about the matter would only be to traverse old 
ground once more. We may say here once for all that 
much contained in the book is of no special interest for 
engineers. Those portions of the report which bear on 
technical education are by no means easy to deal with. 
They leave a very confused impression on the mind, an 
impression of conflicting opinions, different standpoints, 
isolated views, popular delusions, rather than a clear 
image of consolidated, well-reasoned opinions carefully 
thought out to definite conclusions. There is, in a word, 
little unanimity among the reports. The only course left 
to the reviewer is to reproduce examples of the results of 
the tour on the sentiments of the members of the Com- 





mission, with such comments as arise in the mind of one 
taking a wholly dispassionate view of the complete 
question. : 

So far as we are concerned we do not think it necessary 
to go into any detailed description of the various systems of 
teaching adopted in the United States. For information 
on that subject we must refer our readers to the volume 
itself, which can be purchased for one shilling. The work 
of description has been very well done, in some instances 
with much detail. We examine its pages to ascertain 
what the results of Education in the United States, how- 
ever given, may be. We must insist here on the fact, 
very easily overlooked, that it is not what a man is 
taught, nor what he learns, but what he retains and 
utilises, that possesses significance. A lad may be taught 
the names and dates of all the Merovingian kings. When 
he leaves school he has them by heart. In a year they 
are wholly forgotten. Education so far has no influence 
on his career. Or he may learn how to make chlorine gas, 
and all about it, and never once in after years be called 
upon to deal with any one chemical fact. Here again 
education has no influence on subsequent life events. 
When, therefore, we talk of the advantages conferred by 
education, it is above all things necessary to understand 
what the advantages and benefits are. Now this is the 
information which it is most difficult to extract from the 
Reports. Let us take, for example, the Report of Mr. 
Black, the Mayor of Nottingham. He says :— 

**The great fact: remaining with me as the result of my educa- 
tional investigations in America are, tirst, that public opinion is 
much more strongly in favour of education than in this country ; 
secondly, that the scholars in America take a keener interest in 
their studies than is generally apparent here ; and, thirdly, that 
the teaching given in the elementary schools produces a mental 
alertness and readiness of mind to a greater extent than is secured 
in this country.” 

All this, it will be seen, refers to the school boy or 
school girl. Nothing is said about the grown man or 
woman. Mr. Black has either not pushed his inquiry far 
enough, or he is silent as to the results. 

Turning now to Professor Ayrton, he largely occupies 
his space by contending that the professor should have 
proper facilities for acquiring information himself. That 
is to say, that he ought to be permitted to take plenty of 
private practice ; or else that the whole system of teaching 
should be specialised, the number of teachers being 
augmented, and as far as London is concerned, all grouped 
in a central institution. All this, it will be seen, has little 
to do with the results of education in the United States. 
What Professor Ayrton has to say on that subject is 
summed up in the following paragraph :— 

‘**A comparison between students in the two countries shows that 
the American student is usually not as scholarly, nor as well read, 
as the English student of the same age ; but *‘ he has his know- 
ledge in a better form to apply.” The British system turns out a 
man full of knowledge and principles, while the American product 
is a business man with a scientific training. The characteristics of 
each nation have their advantages. To America we look for that 
rapid, bold, and successful application of science to industry which 
has brought about the commercial invasion of the world, while to 
Europe we look for those scientific imaginings and creations which 
are apparently so unimportant to-day, but which to-morrow revo- 
lutionise old industries and give birth to new ones.” 

We think this is a very just estimate as far as it goes. 
We have no evidence, however, that Professor Ayrton has 
definitely traced the connection between the business men 
of the United States as aclass with the average shore boy. 
He leaves the impression that he has jumped to a conclu- 
sion. We fail t> see where his connection comes in. How 
far does the American system develop such men as 
Carnegie, or Morgan, or Schwab? It would have been 
worth infinite pains to ascertain what men are now 
carrying on the work of production and construction in 
the States, and to show how and wherein their education 
has produced a result better and stronger and more far- 
reaching than any result to be had in this country. 

Let us take another example. Mr. Coward, President 
of the National Union of Teachers, sums up his conclu- 
sions as follows :— 

*‘In America the public elementary school is considered the basis 
of all its system of education, and the aim is to make it as good as 
possible. We may learn from that country to make our buildings 
as perfect as possible; to equip them with the best modern 
apparatus ; to provide every time-saving device for the teacher ; 
to reduce the size of the classes to a reasonable number of pupils ; 
to teach manual work to the boys, and cookery to the girls at a 
suitable age ; to eliminate the unqualified teacher ; to encourage 
the parents and the public to take more interest in the schools ; to 
remove what remains of the so-called examination of scholars ; to 
correlate the instruction with that of the school in the grade above 
it; not to be cheese-paring in the supply of good books and 
materials, and to allow the children the full use of them.” 

We venture to say that this does not carry us much 
further. It is not particularly convincing. 

Each of the reporters seems to have carried away a 
different impression. Itis this diversity of opinion, which, 
while it adds to the interest of the book, sets up that 
mental confusion to which we have referred-above. It 
will be seen that so far the schools are said to have made 
—if we may be permitted the phrase—the United States. 
Mr. Finlay, Professor of Political Economy, University 
College, Dublin, however, has come to a widely different 
conclusion. He writes :— 

‘** If I were asked whether the industrial greatness of America is 

to be attributed primarily to her educational methods I would 
answer in the negative. America’s industry is what it is primarily 
because of the boundless energy, the restless enterprise, and the 
capacity for strenuous work with which her people are endowed ; 
and because these powers are stimulated to action by the mar- 
vellous opportunities for wealth production which the country 
offers. These conditions have determined the character of all 
American institutions—the schools included. The schools have 
not made the people what they are, but the people, being what 
they are, have made the schools.” 
He goes further than this, for he considers not only the 
school and education but the result. We quote him at 
some length, because his views are ours, and they are 
supported by facts, which may be evaded, but cannot be 
controverted. 

‘* But do not the schools helpto maintain and develop the qualities 
on which the greatness of the nation rests? Do not the industrial- 
ists of the country owe their formation of mind and character to 
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them? To these questions I would not reply by a mere yes, or no 
In the army of industry there are different grades, and each grade 
has its own requirements. The rank and file must be men of alert 
brain and deft hands, and must possess an accurate knowledge of 
Nature and her laws. These qualities can be brought out by 
school training—they are well developed by the schools of America 

by the elementary school most of all; and, in the elementary 
school, by the admirable work of the highly-trained teacher 
But in the captain of industry, the man who directs the 
efforts of the unskilled labourer, skilled artisan, engineer, and 
chemist to the working out of great industria! schemes, another 
order of qualities is necessary. A comprehensive grasp of economic 
issues, the power to marshal and-control the human forces of 
industry, the faculty of industrial strategy in face of hosts of 
competitors — these characteristics the suceessful organiser and 
leader of industry must possess ; and these characteristics ars not 
the product of the schoolmaster’sart. Tothese qualitiesin the leaders 
of her industrial army America chiefly owes her prosperity. The 
men in whom these qualities are conspicuous are not all of them 
graduates of her universities, or even of her elementary schools. [y 
every great city, among the most successful employers of labour 
are to be found immigrants from England, Ireland, and Scotland, 
many of whom received their early education in an indifferent 
country school. These men have learned the arts of industria] 
success in the school which their social surroundings in America 
provided. In the same school also the native-born leader of industry 
in America receives his best education.” r 

If we turn to Frofessor Armstrong we find an ex. 
pression of opinion which cannot possibly be pleasing to 
his fellow commissioners. But then it is known that 
Professor Armstrong is an educational reformer whose 
voice is that of one crying in the wilderness. It is not 
easy, indeed, to take him quite seriously. 

‘*It is quite clear that the right spirit is at work in the United 
States ; but the lack of the critical faculty and of depth of purpose 
combined with an excessive development of the utilitarian spirit, 
are serious drawbacks at present, and militate against progress in 
education. Until higher ideals prevail and sober calculation takes 
the place of a somewhat emotional and superficial consideration of 
its problems, it will be difficult to introduce reforms. Here our 
difficulty is to break through academic, conservative traditions 
and to arouse an interest in education. That in reality it is the 
most important of all subjects to be seriously considered has never 
yet been made clear to us either by preacher or by politician—the 
message awaits delivery, and we need more than anything else the 
man to make it heard.” 


Here it will be seen that that utilitarian spirit which is 
supposed to be altogether a special blessing to the 
American is carefully denounced. We have heard of a 
mathematician who complained that a rival had prosti- 
tuted the science by showing that it could be used in 
doing the world’s work. 

Professor Ripper has written one of the most practical, 
and to our minds useful, reports in the whole volume, 
but it must not be forgotten that he deals mainly with 
electricity, which is a new science, and only to be 
handled successfully by trained men. But Professor 
Ripper is very emphatic on the necessity for improving 
the professor, holding that a type very far removed from 
the glorified schoolmaster is wanted. 

‘*The most excellent and cordial relationships appear to exist 
between the leading colleges and the works, and between the 
professors and the manufacturers. This mutual helpfulness is of 
the greatest value from the point of view of the college, whose 
usefulness and influence depend so much on the extent to which it 
is able to secure the confidence of the public in whose interest its 
work is carried on. The college keeps in close touch with the 
actual practice of the works, There are periodical visits of the 
students to the works, and similar periodical visits to the college cf 
occasional lecturers who are distinguished engineers or commercial 
men, and who give an account to the students of some new 
development or invention or construction of practical importance, 
with which they themselves have been associated. Dr. Coleman 
Sellers, a well-known and successful manufacturing engineer 
lectures on machine design and is on the permanent staff of the 
Stevens Institute at Hoboken. The professors are, many of them, 
at the same time engaged in actual practice as consulting engi- 
neers, and they are given full power to carry on their professional 
practice as — it is not allowed to interfere with the claims of 
the college. They say if the governing body cannot trust the 
professor on this point he is not the man for them. It is not so 
much that the professor in America becomes the practisirg 
engineer as that the practising engineer is invited to become the 
professor, and that as an inducement to him to accept the position 
he is permitted to continue as much as he chooses of his profer- 
sional practice. The effect of this is that the college is prevented 
froin becoming a mere book-learning institution. It is considered 
vital that the professor should be ‘‘in the field of practice,” other- 
wise he is liable to become stale and out of date, and to attach 
exaggerated importance to unnecessary things. Whatever may 
be thought of these views, there is no doubt that their effect on 
the constitution of the American college staff has been to the 
immense advantage of the colleges and of the character and 
quality of the work done by them.” 

We have, we think, here a fairly full indication of the 
nature of that system of technical education that is most 
wanted in this country. It has never been disputed that 
in the shops of the mechanical engineer, or on the works 
of the civil engineer, education of the highest value could 
be obtained, and that there was no substitute for this 
particular kind of training. Nor has it been maintained 
that theory could not be better learned in a college than 
anywhere else. But between these two a gulf has 
existed. It has been urged that the engineer ought to go 
to the professor, but the engineer has simply ignored 
the proposition. Here we find Professor Ripper taking 
quite a different view, and showing that it is not the 
manufacturing engineer who ought to become more 
theoretical, more scientific, but the professor, the teacher, 
who must become more practical. ; 

Something remains to be said about the report which 
we must reserve for another occasion. We cannot better 
conclude now than with the following eloquent passage 
from the close of Professor Ripper’s report :— 

‘‘ American industrial success is due to the combination of i 
large number of contributing causes, of which education is 
undoubtedly one. In so far as American educational advantages 
are superior to our own, to that extent is American industry reap- 
ing an advantage. But there are other influences promoting 
American industrial success, among them the following :—The 
great natural resources of the country and the invigorating 
influence of climate; the qualities and characteristics developed 
through a race of pioneer forefathers who faced tremendous 
difficulties and won success in a new country; the ——— 
keenness for business enterprise shown by all classes; the 
impatience of slow and antiquated methods and devices, and the 
intolerance of any method when a quicker or a better can be 
found; the development of improved systems of works’ organisa- 
tion and management, including the policy of specialisation and 
standardisation ; the assistance and encouragement given to trade 
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MOTOR BOAT RACES IN FRANCE. 
(From a Special Correspondent.) 

THE races of motor launches which have just terminated 
in Monaco Bay mark the beginning of a movement that 
is likely to be closely followed by all who are interested 
in marine engineering. The building of petrol launches 
is not new by any means, for while they have been 
receiving a fair share of attention in this country, the 
construction of * power boats” has been a recognised 
branch of industry in America for several years. But no 
serious attempt was made to create a popular movement 
in favour of launches propelled by internal combustion 
engines until the big race was organised last year from 
Paris to Trouville. Its suecess was remarkable. It 
showed that the class of people who had gone in for 
automobile racing saw an excellent substitute for speed 
machines that could no longer be utilised since the 
suppression of racing, in the launches that could be 
driven without restriction of any kind; and it also proved 
that the builders of motor cars were very glad to avail 
themselves of this opportunity of opening up a new 
demand for their engines that could not be sufficiently 
provided by the motor car. In a word, the production of 
automobile motors, especially of high powers, has so far 
outstripped the requirements that the growing popularity 
of the launch may be said to have saved the industry 
from a crisis. Whether this new source of trade with 
its obvious limitations, will provide automobile makers 
with all the business they are looking forward to 
is ancther matter. But in any event, it offers an 
excellent outlet for engines until such time as the 
motor car trade recovers sufficiently to keep them 
fully employed again—or, what is still more likely, until 
such time as other makers of internal combustion 
engines begin to supply motors more suitable for the 
propulsion of boats, when we may expect to see 
engines for cars and boats develop on entirely different 
lines, instead of being as at present, of identically the 
same type. The attempts of automobile manufacturers 
to embark upon marine engineering have given rather 
startling results. The makers have not allowed them- 
selves to be bound down by conventionality. Some of 
them have been trying to combine the lines of the torpedo 
boat with the freeboard of the Transatlantic and the 
stability of the battleship. The experiments are inter- 
esting, and, if continued, may do a great deal of good, 
and some of the boats competing at Monaco certainly 
represented a decided advance in the designing of this 
type of craft. Some of them are built with a broader 
beam than we are accustomed to look for in our racing 
launches, and the effort of propulsion is directed to 
enable the boat to ride the water instead of cutting 
through it. There is, of course, nothing new in this, 
though the principle has not we think, been carried out 
quite so suecessfully as it was in some of the launches 
competing in Monaco Bay. The Tréfie i Quatre, which 
has made herself famous by beating the world’s record for 
launches when she ran consistently over the 124-mile 
course at more than 20 knots, is built upon these lines. 
The exact time was 5 h. 16 min. She is a handsome 
boat, 10 m. over all, and propelled by a 4-cylinder 
George-Richard-Brasier engine with a cylinder capacity 
of 9°9 litres, representing something like 60 horse- 
power. The smaller craft did much better performances 
than the big launches of from 12 m. to 18 m., some 
of them with three propellers driven by separate engines 
developing together about 200 horse-power. They were 
expected to do something sensational in the way of 
speed, but except for the Dubonnet with Panhard-Levassor 
engines, which ran a bad second to the Lutéce with 
engines of less than half the power, none of them 
made any show. It was said at Monaco that if the 
Dubonnet had been relieved of two propellers and two 
engines she would have run much better. Parisienne IT., 
a big launch constructed of steel, and fitted with three 
propellers, driven by Mors engines, developing more than 
200 horse-power, met with an untimely end. She had a 
thousand litres of petrol on board, stored in two tanks. 
During the race the pipe connecting the tanks broke, and 
the launch was flooded with the spirit. In an instant it 
was all ablaze, and the three men and the pilot were 
scorched before they had time to jump overboard. The 


steel shell, with the flaming spirit, was towed inshore. | 


This only emphasises what has been taught by previous 
accidents of a similar kind, that there is a serious danger 
in storing a highly inflammable spirit on launches where 
there is a risk of the vapour igniting by the flames issuing 
from the exhaust pipe at high speeds, or even by short 
circuiting. The danger is so generally recognised that the 
greatest care is taken in isolating everything that may be 
a source of accident. In the smaller launches, for instance, 
it is usual to carry the exhaust pipe overboard, which is 
undoubtedly the safest method, but some makers still 
prefer to carry it up a chimney above the engine, where 
there is always a possibility of flames coming in contact 
with rising vapour. Obviously, however, the only safe 
method is to suppress such an inflammable spirit as petrol 
altogether, and use alcohol or paraffin; and it is because 
these fuels must be used in motor launches of the future, 
that we think the construction of marine engines will 
become a specialised branch, although, of course, it may 
be possible that the automobile makers themselves will 
give attention to paraffin engines which may also be made 
suitable for road carriages. In this way the motor car 
would benefit from the results obtained in the way of 
designing motors using a safe and cheap fuel for motor 
launches. Another interesting lesson of the Monaco 
meeting was that the boats showed themselves perfectly 
navigable in ordinary seas. It is true that they were not 
tested in anything like rough weather; but on some days 
a heavy swell was running which did not seem to 
appreciably affect the speed of the boats, and in the 
cruiser class all the launches behaved well in their runs 
from Monte Carlo to Cap Antibes and back. There was, 
indeed, some talk of sending them on a cruise to Corsica; 
but it was considered that in the present state of motor 





| frequently blowing down the water. 





launch construction such an experiment would offer too 
much risk, 

Another interesting feature was the competition of 
ships’ launches, which all did well in the trials, and 
it was also expected that the meeting would have 
shown good results in the way of fitting motors to fishing 
smacks. There was, however, only one entry in this 
class, which was made by Messrs. Dalifol and Cie., who 
ran a boat fitted with an Abeille engine, which ran with 
alcohol. This was the only boat in the trials using the 
agricultural spirit, and it was awarded a special prize 
offered by the French Minister of Agriculture. There is 
no doubt that the meeting has provided valuable lessons 
to builders of motor launches, who may be expected to 
profit from them in the races to be held during the present 
year, of which the most important will be the meetings 
at Ostend and Lucerne in July, and the races at Deau- 
ville in the following month. A still more interesting 
event will be the race for the Récopé Cup for paraffin 
launches between England and France, for which prizes are 
being offered by the French and English Automobile 
Clubs, the Corporation of Dover, and the Royal Cinque 
Ports Yacht Club, while two medals will be awarded by the 
French Minister of Marine. On this occasion the com- 
peting launches will be accompanied by French torpedo 
boats, and it is hoped that torpedo boats will also be sent 
by the British Admiralty. It will thus be seen that the 
motor launch movement has entered upon a phase which 
may be expected to give excellent results in the way of 
adapting internal combustion engines to small sea-going 
craft. We give on page 390 several interesting views of 


some of the principal boats taken during the trials. 





THE PRACTICAL MANAGEMENT OF 
STATIONARY STEAM BOILERS. 
By R. T. Cooxr, M.I. Mech. E. 

lx offering the following remarks upon steam 
management, the author limits himself to his own responsible 
experience of hard-worked boilers, and also confines himself 
to the practical side of the subject. Nothing is put forward 
as new, but the article is simply an account of the everyday 
management of steam boilers, with a view to maximum 
efficiency and a minimum production of dense smoke. 
Reference is primarily made to Lancashire boilers. 

A new boiler.—However perfect and suitable for its purpose 
a new boiler may be, it commences to deteriorate and decay 
from the moment it is fixed upon its bed or foundation, and 
soon loses its strength and efticiency under bad manage- 
ment. Boiler management to be efficient must counteract 
and diminish ail the destructive influences that reduce 
strength and efficiency, and insist upon the boiler being 
worked in a rational and sensible manner. Some of the 
means of maintaining the strength and efficiency are simple, 
inexpensive, and easy of application. 

As maximum efficiency is the greatest factor in the diminu- 
tion of dense smoke it is advisable to state in detail what is 
meant in this article by ‘‘ boiler efticiency.’’. The words con- 
template (a) a suitable boiler for the water and fuel available. 
(b) Clean water in the boiler. (c) A clean boiler ; clean heat- 
ing surfaces; clean flues. (d) Hot feed-water: continuous 
feeding ; proper water level. (e) A suitable furnace and fire- 
grate for the fuel being used. 

A.—A plain boiler should be used wherever the water is 
bad or dirty. With good clean water almost any type of 
boiler may be provided for which the fuel is suitable. On 
these important points, boiler insurance companies have 
accumulated valuable experience, and knowledge that is 
available at a moderate cost, and all persons intending to 
become boiler owners and workers should avail themselves of 
the services of the company with whom they intend to insure 
their boilers. 

B.—If the water in a boiler is kept clean the boiler itself 
will not become dirty. Every gallon of water fed into a boiler 
carries with it a small amount of matter which will form 
asediment. This sediment is constantly accumulating in the 
boiler. It does not pass from the boiler along with the 
steam, but remains behind mechanically mixed for some 
time with the water, ultimately, unless removed, making it 
thick and incapable of absorbing heat from the plate 
surfaces as it should do. It at last settles on the bottom, 
especially when the boiler is resting, covers the heating 
surfaces of the bottom flue with non-conducting mud, and 
stops the all-important circulation of the water in the bottom 
part of the boiler. If this mud is frequently removed the 
water is kept ‘‘thin’’ and eftticient, the bottom heating 
surface is more effective, and circulation is maintained in the 
lower part of the boiler. This mud can be removed by 
The necessary fre- 
is easily ascertained by experience and careful 


boiler 


quency 
observation. 

A Lancashire boiler using canal water should be filled to 
6in. above the normal level and blown down again to the 
working level every evening. This blowing down should, if 
possible, be done after the boiler has rested for half an hour or 
more. Gentle blowing down with the tap about a quarter 
open is the best, as full blowing down under high pressure is 
dangerous and very destructive to the blow-off pipes and 
drains. 

On Saturday, when the week's work is finished, the fires 
should be drawn. After half an hour’s rest, half the water 
in every boiler should be blown off, and the boilers refilled to 
6in. above the working level for cooling during the night. 
On the following morning half the water in the boilers not 
due for cleaning should again be run off and replaced with 
fresh, clean water for the commencement of the next week's 
work. By these means all the boiler water is changed with- 
out any straining of the boiler, the mud is removed from the 
bottom, the formation of scale is greatly reduced, the boiler 
commences the next week’s work with fresh clean water, and 
the efficiency of both the water. and the boiler is maintained. 
After the boilers are refilled on Satifday afternoon, the steam 
pressure should be let off down to Zero, the safety valves, the 
manholes, the furnace-and flue doors, and the dampers of the 
boilers due for cleaning should be left wide open for the night. 
The doors and dampers of the boilers not due for cleaning 
should be closed, thus giving the boilers to be cleaned the full 
benefit of the chimney draught-for cooling, not only the 
boilers, but the water and the brickwork flues. On the fol- 
lowing morning the boilers, the water, and the brickwork 
flues will be cool—in fact, much cooler than if the boilers had 
been left empty for cooling. 





An economiser should be blown down for a few Minutes 
every day. At each week end all the water should be run 
off, the bottom well swilled out, and the whole economisery 
refilled with fresh clean water for the next week's work. 

C.—Laneashire and similar boilers, when hard worked jy 
using canal water, should be cleaned thoroughly every fo; 
weeks. About eighteen to twenty hours after the fires are 
drawn the water should be run off from the boilers due for 
cleaning. As soon as they are empty the loose scale should 
be removed, they should then be well swilled out and brushed 
clean ; some scraping may be necessary, but little chipping 
will be needed. The boilers should be refilled as soon pi 
practicable. All the soot and dust should be removed from 
the flue tubes, the bottom and side flues, and the whole of 
the plate-heating surfaces in all these flues should be swept 
quite clean. The heating surfaces of the bottom flue should 
be kept specially clean, as the very necessary circulation of 
the water in the bottom part of thé boiler is much improved 
if these plates are kept in effective working condition.  [t 
may in cases where dirty, smoky coal is used, be advisable to 
sweep the plates over this bottom flue every fortnight, ay 
quite din. of soot and dust will accumulate upon them in 
about three weeks ; moreover, the cleanliness of these plates 
is an important factor in the efficiency of the boiler. At the 
monthly cleanings of the boilers all defects in the brickwork 
flues should be made good, especially at the front and back 
ends of the boilers, to prevent the admission of cold air, 
which would cool down considerably the gases of combustion, 
At holiday times boilers should be kept full of water till quite 
cool; this will steady and equalise the contraction during 
the cooling and prevent much straining of the plates, 
especially in horizontal, externally-fired boilers that are at 
the commencement of cooling surrounded by red-hot brick. 
work. 

D.—The feed-water should, if practicable, be heated to 
nearly boiling point, say, 190 deg. Fah., before entering the 
feed pump. It should pass from the feed pump through an 
economiser, where its temperature should be raised to nearly 
that of the steam in the boiler. If a slight flue gas pressure 
is maintained round the economiser pipes, its efticiency js 
thereby increased. This can be done with forced draught by 
lowering the chimney damper until a good working condition 
and the maximum temperature of the feed-water is obtained. 
The feeding of a boiler has a great influence upon its working 
Cold water should never be fed into a boiler whilst it is at 
work, nor at meal-times and short stoppages. It yravitates 
to the bottom, and stops the much-needed circulation of the 
water in the lower part, causing the boiler to steain quite 
slowly. ‘To fill up a boiler with cold water at meal-times is 
very bad practice indeed, and, unfortunately, too often 
allowed where the men in charge are not under proper super 
vision. To avoid feeding cold water into boilers during meal- 
times and other short stoppages, the water level should be 
raised just before stopping—when hot water is available—to 
such a height that it will return to the pointer level by th: 
time of re-starting. 

A continuous feed is very necessary for 
best water level when working is at the 
makers, and is from Yin. to 10in. above 
A good duplex pump of ample size is the best means of main 
taining a continuous feed and proper water level. It can li 
run at different speeds as required, and is very durable ard 
trustworthy. The feed valves cannot be made too good; 
especially for high pressures, of 100 1b. and above, they should 
be constructed with every facility for re-seating and re-fitting 
in position. When the valve casing has to be taken off the 
boiler front for re-fitting, the repair is often neglected ; th: 
valve becomes leaky, and the water level sometimes creeps up 
too high for good steaming. Feed valves should, however, 
be removed about every seven years for examination of the 
bolts by which they are secured to the boiler front ; these are 
sometimes found to be corroded nearly through. The water 
supply valves should be so placed that the stoker can work 
them without leaving the stokehold. 

E.—A boiler furnace of large diameter works hotter than 
a small one, on account of the greater body of fire and the 
extra space over it for combustion ; therefore the fire-grates 
of Lancashire and similar boilers should be set a little low in 
the furnace tubes at the back end, next the bridge. Six feet 
is a very general length of grate. If made longer, very little, 
if any, advantage results, as the extra length is difficult to 
stoke and clean. The height of the fire-bridge is of im 
portance, as the temperature of the fire is regulated in some 
degree by the area of the aperture over the bridge. This 
area should be reduced till a slight plenum of flame and heat 
is obtained in the furnace. The result is a hot fire. Noe 
harm will result from localisation of heat if the water is kept 
clean and not allowed to fall below the bottom of the glass 
tube. The maintenance of a slight plenum of flame and heat 
in the furnace prevents the entrance of cold air when the 
door is open for hand firing. This exclusion of cold air in 
creases the efticiency of the boiler ; it also prevents repeated 
contractions of the furnace tubes, and reduces considerabl\ 
the insidious grooving at the root of the angle-bar ring that 
secures the furnace tubes to the front plate. 

Boiler fire-grates.—An ordinary fire-grate with steam jet 
blowers and closed ashpits should work well with good clean 
coals. Small coal is quite suitable for boiler firing, as a more 
even and level fire can be maintained with small than with 
large coal. Powerful steam-jet blowers are not necessary for 
good working, as when applied with full force to boiler fires 
an excessive quantity of dense smoke is produced, all of which 
cannot possibly be burned. A finely-divided grate is some- 
times the cause of rapid volatilisation and an excess of dense 
smoke, but such grates are necessary for burning coal dust 
without waste. To secure good working the blowers must 
be checked and regulated so as to volatilise the coal no quicker 
than the products can burn. If dirty coals are to be used 
self-cleaning grates are desirable, in order to avoid cleaning 
of the grates during the working interval. Self-cleaning 
grates produce regular fires, assist in the abatement of 
smoke and the maintenance of a regular pressure of steam. 

Steam coal.—The true guide of quality and cost of any 
coal is its calorific value, and the resulting amount of ash and 
other incombustible matter. Generally a fairly hard and 
clean coal is the best for firing steam boilers. The size is of 
little importance, as coal dust, if clean, can be burned with 
good results, and a minimum of dense smoke in boiler 
furnaces worked by steam-jet blowers. Dirty coal causes 
much extra labour and gives inferior results, but dirty coal 
of low calorific value is the worst and most troublesome. 
Clean coals can be burned on ordinary fire-grates, but dirty 
coal should be washed and cleaned, or be burned on self- 
cleaning grates. If burned on ordinary grates the fire-bars 
are clinkered up in two hours, have to be cleaned during the 
working interval, and down goes the steam pressure. On 


good steaming ; the 
pointer fixed by the 
the furnace crowns. 
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the whole, washed and cleaned coals are the best and | 


cheapest. 


Boiler management.—The most important essential is a | 


good sober-minded and trustworthy head stoker, who will at 


all times obey his instructions. A first-class boilerman of this | 
kind is far above the average of his class of workmen, and is | 


well worth generous consideration. Such a man should be in 
charge of every battery of boilers. His duties should be to 


take his share of stoking where there is only a small battery | 


of boilers, to see that the other stokers discharge their duties 
properly, to see that the feeding, blowing down and re-filling, 
are all properly carried out. He should superintend all the 
week-end and boiler and flue cleaning, and insist upon it being 
thoroughly done, and that the stokers have proper facilities 
for doing it. He should look after all the fittings, and report 


all necessary repairs to his superior, and with the assistance | 


of a labourer, repair the boiler furnaces and do all the repairs 
of which he is capable to the boiler valves and fittings. 


Getting up steam.—When getting up steam all stop valves | 


of the steam supply pipes should be open, so that all the pipes 


fill with steam at the same time as the boilers. The steam | 


should be raised to and maintained at the working pressure 
for several hours before commencing the week’s work. If 
this is done all the boilers, flues, and steam pipes will be 
thoroughly heated up to working temperature, and the 
demand upon the boiler fires reduced to the steam actually 
used. Ifit is not done the boilers are heavily handicapped 
for several hours of the first day’s work. Cold boiler bottoms, 
cold flues, and the turning of steam into cold pipes at the com- 
mencement of the first day’s work results in shortness of steam, 
disturbed water level, heavy feeding, beavy firing, and an 
excess of dense smoke, until the whole system is thoroughly 
heated up to the regular working temperature. In addition 
to this, the turning of high-pressure steam into empty pipes is 
a dangerous practice, Joints are often blown out and other 
damage done by this quite unnecessary practice. 
Stoking.—Stoking should be carried on with systematic 
regularity, and the rate of stoking should be adapted to the 
coal in use. With good clean and fairly hard coal each firing 





| considered and attended to. The boilers may have been | 
filled up with cold water during the last meal time. 
This is the worst thing that can happen to a steam boiler in 
regular work, as it practically reduces evaporation. The feed- 
water may not be as hot as it is practicable to make ‘it. The 
water level may have been kept too high during regular 
work. The water may have become too dirty and too thick 
to absorb properly the heat from the heating surfaces. The 
heating surfaces inside the boiler may be dirty and ineffective. 
The outer heating surfaces may be thickly covered with soot 
and dust, and rendered almost useless. The economiser and 
the water in it may both be dirty, and the water receiving 
very little heat in passing through it. The flue brickwork 
may be defective, and admitting much cold air into the flues 
by which the gases are cooled. The heat developed in the 
boiler furnaces may be passing too freely up the chimney, and 
not doing full duty because of the chimney damper being too 
wide open. These defects, wet coals, and too powerful steam 
jet blowers, are responsible for most of the dense smoke emitted 
from boiler chimneys. 

The prevention of smoke.—It is useless to attempt to burn 
smoke from a boiler fire after it has passed the firebridge. If 
smoke is to be ‘‘ burned,’’ it should be done over an incan- 
descent fire. A suitable fire is produced with bituminous 
coal as follows :--(1) Regulate the thickness of the fire to the 
best incandescent condition; (2) reduce, under forced 
draught, the volatilisation of the coal to the speed at which 
the products can burn; (3) reduce the area of the aperture 
over the firebridge till a slight plenum of heat and flame 
results in the furnace and at the door. When these three 
conditions are fulfilled the flame and smoke will rever- 
berate back from the bridge over the fire again, and 
most of the smoke will be burned. The latitude of 
success is not great, but is well within practical limits. 
A plenum in the furnace will prevent the entrance 
of cold air when the doors are open for stoking. If 
there is an excessive emission of dense smoke from boiler 
furnaces worked as hereby suggested, there is another remedy 
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ARRANGEMENT OF BLOW-DOWN PIPES 


should be limited to four or five No. 7 shovelfuls of coal. 
With softer coal six or seven shovelfuls may be required. 
With a battery of four Lancashire boilers, the system of hand 
stoking should be as follows :—Two stokers are required—call 
them A. and B.: each man stokes two boilers, the boilers 
being numbered 1, 2, 3, and 4; A. stokes Nos. 1 and 2, B. 
stokes Nos. 8 and 4. A. stokes the left-hand furnace of No. 1 
boiler; a minute later B. stokes the left-hand furnace of 
No. 3; then A. stokes the left-hand furnace of No. 2, and B. 
the left-hand furnace of No. 4. The right-hand furnaces are 
then stoked in the same rotation, au interval of about one 
minute being allowed between the stokings. The chimney 
top, or a reflection of it in a looking-glass in the roof of the 
bolier-house, should be conveniently visible to the stokers as 
they stand near the front of the boilers after stoking, so that 
they may see plainly all the smoke leaving the chimney top. 

Smoke abatement.—To work steam boilers with a minimum 
of dense smoke every detail of efficiency must be fulfilled. 
If this is not done unnecessary heavy firing and an excess of 
smoke will result. If a good smoke-reducing appliance is 
fitted to the boilers it may meet with undeserved failure and 
rejection. The emission of dense smoke from_ boiler 
chimneys in excess of the allowance by local authorities 
is a serious matter for many boiler owners. When trouble 
does arise from an excessive emission, boiler managers look 
around for some one thing or appliance to effect a complete 
cure or correction. Failure and disappointment follow in 
many cases, because it is not a simple, but a very complex 
problem. Many patented inventions for the reduction and 
burning of smoke from boiler furnaces are now upon the 
market. These are all more or less successful. They succeed 
at some works and fail at others. There are some cases in 
which there appears to be no remedy Chimney owners are 
being constantly fined for an excess of dense smoke. 
All these so-called offenders would gladly avail them- 
selves of any method or appliance that would, at a cost 
within the profits of competitive business, enable them 
to abate the nuisance. The local authorities continue 
to prosecute those responsible for the nuisance, but do 
not advise how to-remedy the evil. An appliance for 
the diminution of smoke will do so much and no more. 
The cause of failure in many .cases is their applications 
to boilers unprepared for them, and where the necessary 
reduction of smoke is in excess of the capacity of the 





appliance. Before fixing smoke-reducing appliances to steam | 


boilers, the latter should be put into a state of maximum 
efficiency. The neglect of this is the general cause of failure, 
but success generally follows the applications of smoke- 
reducing appliances to boilers where every detail of efficiency 


that should be tried, if practicable, before reverting to a 
smoke-burning appliance—viz., the mixing of breeze or small 
coke with the coal, which will improve the incandescence of 
the fire and assist in burning the smoke. The author has 

j tried this with very good results. If there is still an 
excessive emission of dense smoke, the application of a 
smoke-burning appliance should be beneficial. If this fails, 
additional boiler power is necessary. Front rank engineers 
get over the smoke difficulty by putting down at most of the 
public works an excess of boiler power plant that a competi- 
tive business would not afford. 

Respecting fuel economy, there is little to say; it is in- 
cluded and covered by the foregoing. Generally, the 
main point, after securing complete combustion, is to 
cause the heat generated to dwell a little time upon the 
heating surfaces of the boiler and economiser, and not hurry 
the product of combustion off up the chimney before they 

| have done a proper amount of work. This is best accom- 

plished by maintaining a plenum in the furnaces, on the 
| heating surfaces of the boiler and around the economiser 
| pipes, by lowering the chimney damper to the best working 
position and highest temperature of the feed-water. 

Galloway and Cornish boilers should be managed and 
worked in the same way as Lancashire boilers. Locomotive 
and small vertical boilers should be blown down several inches 
every day when they are at work, and, like other boilers, 
should never be left empty whilst hot, but, after being blown 
down, should be re-filled to the top of the glass gauge tube for 
cooling. 

Blow-off taps, pipes, and drains.—With the increasing 
steam pressure of to-day, it is very necessary to blow down 

| the boiler water frequently to keep it fit for use. It is, how- 
ever, a serious matter to open and close blow-off taps of 
boilers working at 100 Ib. pressure or more; the taps should 
therefore be exceptionally good, strong, and safe, so that the 
boilerman can open and close them frequently without any 
fear of accident or inconvenience. If it is not so the blowing 
down will be neglected. The taps are much damaged by the 
sand blast action of the mud and sediment leaving the boiler 
at great velocity, and should be made capable of re-fitting two 
or three times. To avoid damage by the mud and sediment 
| a three-winged narrow mitre valve, fitted inside the boiler, 


| and opened by a screwed rod from the crown of the shell 
| might be tried. The blow-off pipes connected to a battery of 


boilers should have considerable freedom in all directions, as 
shown by the accompanying engraving, which explains itself, 


| as when the pipes of old boilers are disconnected it is often 


impossible to couple them up again on account of the boilers 





having moved from their original position. The pipes should 





has been fulfilled. All the following points should be | gradually increase in cross sectional area from the blow-off 


taps to the overflow well at the entrance of the main drain. 
The drain should be made of cast iron pipes for several yards 
from the overflow. 

The Rastrick boiler, much used in ironworks, and generally 
heated by the waste heat of two reverberatory furnaces, is a 
good, useful boiler. If treated like a Lancashire boiler, the 
repairs will be reduced toa minimum. To maintain its effi- 
ciency it should be blown down about 6in. at the end of every 
twelve hours’ work, and should be thoroughly cleaned inside 
and outside every fortnight. : 

Vertical chimney flue tube boiler.—-This boiler, heated by 
the waste gas of one reverberatory furnace, should be blown 
down 12in. to 15in. every twelve hours, and should be cleaned 
out every week. It will then maintain its efticiency, and the 
repairs will be practically nil. . 

The plain cylindrical egg-ended boiler.—Boilers of this type 
heated externally by the waste heat of two or four puddling 
or other reverberatory furnaces are very liable to extensive 
seam rips at the bottom of the circular seams. These rips 
are in the main due to lighting up with mud on the bottom 
internally. When using dirty water these boilers should be 
blown down about 4in. every twelve hours, and should be very 
carefully cleaned internally, previously to every lighting up. 
For cooling they should be filled within a foot of the crown 
or top. Thus treated seam rips will not occur. The working 
water level should be about 3in. above half full. Surrounded 
as they are with red-hot brickwork, at the end of the week’s 
work they should certainly never be emptied for cooling. 
On Saturday afternoon they should be treated the same as a 
Lancashire boiler. 

Babcock and Wilcox boilers.—These should be filled to the 
top of the glass gauge tube and blown down to the working 
level every twelve hours. At the end of each week’s work 
the feed and blow-off valves should be opened together until 
all the water has been changed. The water level should be 
at the top of the glass tube for cooling. The next day all the 
water should be changed again. By these means the tubes 
will be kept clean even if canal water is used. 








SCIENTIFIC NOTES FROM GERMANY. 
(By a Special Correspondent.) 

Strength’of steel castings at ordinary and higher temperatures. 
—The experiments by C. Bach described in a paper recently 
published in the Zeitschrift des Ver. Deut. Ing., Nos. 49 and 
50 are intended to ascertain the dependency of the mechazi- 
cal strength of steel castings on temperature ; they were 
made on castings from three different works, being distin- 
guished by the letters O, K, and M respectively. It is shown, 
in the first place, that the average tensile strengths augments 
up to about 300 deg. Cent.: the author does not note any 
appreciable influence that duration of application of the load 
has on the result. For higher temperatures, on the other 
hand, the mean tensile strengths are found to decrease when 
loads are applied for about half an hour :— 

For casting O from 4788 at 300° C. down to 2691 kg. sq. cm. at 500° C. 

at 4242 s 2043 s . 

M 4319 3 227 ie - 
For more prolonged loads—about from eight to twelve hours 
—there is a decrease in the tensile strength, it being at 500 deg. 
Cent.: 
For casting K from 2043 down to 1561 kg. sq. cm. 
ae 2274 1911 es 

The average breaking strengths are found to decrease in the 
case of :— 


7-7 per cent. at 200°C. 


7: 


Casting O from 25-5 per cent. at 20° C. down to 
Se 36 .,, . = 17-7 
M qty, s B 15-2 4 is 
For temperatures upwards of 200 deg. the average breaking 
strength augments again up to 33-3, 51-3, and 26-1 per cent. 
respectively at the temperature of 500 deg. Prolonged loads 
result in the strength being lowered at 300 deg. and 400 deg., 
and augmented at the temperature of 500 deg. The average 
diminution of the cross section are found to decrease up to 
300 deg., this decrease being :— 
For casting O from 50-4 per cent. at 20° C. down to 15-8 per vent. at 300°C. 
» K 56-1 % 49-4 ; 


NM 648-7), ce # 
At higher temperatures there is once more an increase, values 
as high as 44°6, 75°7, and42°1 respectively being noted at the 
temperature of 500deg. The results are, moreover, influenced 
by the prolongation of the load. From the above it is 
inferred that a steel casting, while appearing to be a very 
satisfactory and fairly uniform material with respect to the 
tenacity at ordinary temperatures, may present but little 
tenacity and uniformity at higher temperatures. This 
behaviour should have an important bearing on the construc- 
tion of steam boilers, &c., where the strength at ordinary 
temperatures is less important than that at higher tempera- 
tures. 

Simultaneous telephoning and telegraphing.—In a recent 
issue of the Elettricista we note a report of an experiment 
made at Ferrara by Prof. Battelli and Prof. Rigi on 
the Turchi Bruné system of simultaneous telegraphy and 
telephony. The working of the apparatus is stated to have 
been so satisfactory as to place beyond doubt the practica- 
bility of the method. After the Bologna telegraph inspec- 
tor had allowed those present to test the various devices 
used in connection with the experiments, telegraphing and 
telephoning was carried out simultaneously on a_ large 
scale, with a view to contradicting the statement that the 
scheme in question would only prevent very low frequency 
currents from interfering with the telephone receiver. In 
fact, the telephonic conversations were heard with perfect 
distinctness and strength while current impulses of very 
high frequency were generated in the same wire by means 
of a Wheatstone telegraph apparatus. In order next to 
test the simple means by which the disturbances, due to 
currents traversing neighbouring parallel circuits, may lke 
eliminated, the telegraph wire 121 (Venice—Florence) was 
used for telephoning, while the pavallel wire 86 (Venice— 
Genoa) was in full operation, and excellent results were 
obtained. The telegraph line could equally be connected 
to a local apparatus representing a telephone subscriber, 
this showing the possibility of telephoning through tele- 
graph wires in the inter-urban service. As regards the 
transmitting capacity of the Bruné-Turchi apparatus, the 
limiting distances appear to be the same as in the case of 
ordinary telephones. 








No less than 1,434,654 tons of Swedish iron ore were 
last year imported into Germany, as compared with only 1,144,006 
tons in 1902. 
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TRAIN EXPERIMENTS ON THE LONDON | 


AND NORTH-WESTERN RAILWAY. 


Last week we illustrated the Precursor, No. 513—a 
new type of engine introduced by Mr. Whale for working 
the heaviest traffic on the London and North-Western 
Railway. This engine may be regarded as the result of 
a determined attempt to get rid of piloting. 

By the courtesy of Mr. Whale we are now able to place 
before our readers the result of trial trips made on the 
97th ult. between Crewe and Rugby, and Rugby and 
Crewe. The diagrams, of course, speak for themselves. 
The train was 893ft. long, and consisted of fifteen 50ft. 
passenger coaches, weighing 363 tons 14 cwt., and a 
tractometer car, weighing 11 tons, behind the tender. The 
engine weighs 59 tons 15cwt., and the tender 37 tons. 
The gross weight moved was 471 tons 9 cwt. 

It will be seen that the speeds attained were very 
respectable. The trip from Crewe to Rugby was made in 
46 minutes, and from Rugby to Crewe in 83 minutes. The 
distance is approximately 75°5 miles, and the average 
speed for the quicker run about 54°5 miles per hour. 
This was a splendid performance when the enormous 
weight of the train is kept in mind. 

With the particulars given interesting information may 
be obtained as to the net power developed by the engine 
on the draw-bar. Thus, for example, at 61 miles an hour, 
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proposed to incorporate a company to make a railway under 
the Thames at Woolwich, and to work the same by electrical 
power, subject to the regulations of the Board of Trade. The 
tunnel would have connected, had the promoters proceeded, 


the High-street thoroughfare in East Ham with Beresford- | 
In face of the opposition of the County | 


street, Woolwich. 
Council, who refused to modify some of the clauses they had 
introduced into the Bill, the company abandoned the under- 
taking, thereby releasing £320,000 of capital. 

Another tunnel under the Thames was proposed by the 
London United Tramways Company, which was opposed and 
defeated by the County Council on a technical point. The 
intention of the Company was to run two lines of tubular 
railway at Hammersmith Broadway, and under the river 
Thames and Bridge-road, to form underground connections 
with its present surface tramways, and to take the electric 
cars direct into the District Railway station. There are 
two other Bills of this class which have an intimate 
relation, or at least should have, with our fine London 
waterway, and it is to be hoped that they will not 
both meet with the same fate which attended them last 
year. One is promoted by the London County Council, who 
seek for powers to acquire piers, landing places, and other 
similar works in the river between the eastern end of Chiswick 
Kyot and the eastern boundary of the parish of Plumstead, 
and to maintain, discontinue, remove, and construct new 
works of the same character. Clauses are also inserted for 
improving the channel and foreshore of the Thames within 
the specified limits. The other Bill, entitled the Thames 
Steamboat Trust, has a larger scope, although it is drafted on 
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(dock) estate, with all the special rights and privileges now held 
by the canal company, and petitions for half a million of capital 
to effect its object. Judging from the small progress made so 
| far by the three documents, the promoters will have time 
enough to prepare their plan of campaign, as not one of them 
—and they are all Lords’ Bills—has been read a first time. 
| Under the provisions of the Humber Commercial Railway 
and Dock Bill, which has put in its usual annual appearance, 
a couple of embankments or river walls, one three-quarters of 
a mile in length, are to be built, extending along the southern 
side of the river Humber. A new dock is also to te con- 
structed, and a pair of jetties, each 300 yards long, connecting 
its north-western and north-eastern corners with the lock 
j entrance, The deepening, scouring, and dredging cf the 
Humber, and the acquisition of tidal lands adjacent to the 
contemplated works, are also provided for. It should be 
stated once for all that Bills of this class relating to the con- 
struction of maritime works contain clauses authorising, 
inter alia, the building of all necessary locks, gates, wharves, 
quays, and slips, and the removal of all landing stages, buoys, 
and mooring posts wherever necessary. 

There are a couple of Bills belonging to the Clyde Naviga- 
tion. One of these proposed to build a tidal dock and 
entrance thereto on the south side of the river Clyde at Shield- 
hall, and was withdrawn without being read a second time. 
The other has been more successful and has reached the Com- 
mittee stage. It is a Works Bill, and includes two new quays 
or wharfs, one connected with three basins, five river walls 
on the south side of the Clyde, and tw others on the north, 
one of which is 900 yards in length, 
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INDICATOR DIAGRAMS FROM THE LOCOMOTIVE PRECURSOR, L & N.W. RAILWAY 


the engine making 253 revolutions per minute, the 
draw-bar pull was 4,480 lb., which, at 61 miles an 
hour, represents about 730 horse-power. The indi- 
cated power of the engine at the moment was 1174. 
From this it appears that the engine and tender, weighing 
96 tons, had a resistance of 4°6 indicated horse-power 
per ton, while the train resistance represented but 1°95 
indicated horse-power per ton. These figures are. of 
course, to be regarded as nothing more than approxima- 
tions. That is to say, although they are true, they are 
not the whole truth. 

The question arises here, what becomes of the 444 
indicated horse-power used by the engine. It does not 
go in overcoming back pressure, because that work is not 
shown on adiagram. Are we to assume that it is expended 
in overcoming engine friction? We think not. The 
well lubricated surfaces running quite cool cannot offer a 
resistance such as this, of nearly 5 horse-power per ton. 
Is it air resistance? We must leave the question un- 
answered. Opinions conflict, and it seems to be very 
difficult to arrive at facts. 

The future performance of the engines, of which the 
Precursor is the first, will be watched with interest all 
the greater that simple engines are competing with the 
only compound engines which have ever been used on an 
extensive scale in Great Britain. 








PRIVATE BILLS, 1904. 

AmonG the forty-four Bills affecting harbours and tidal 
waters, which are two less than those of last session, one of 
the most important is—or, more correctly speaking, was— 
that promoted by the Corporation of London. It included 
the construction on the same site of a new bridge across the 
Thames in lieu of the existing Southwark Bridge. Although 
the Bridge House Estates Committee had made satisfactory 
terms with the Thames Conservancy and other parties con- 
nected with the interests of the river, the opposition of the 
owners, lessees, and occupiers of business premises at the 
City end of the bridge proved fatal to the scheme. The 
opponents objected to the proposed raising of the level of 
Upper Thames-street in order to improve the present gradient 
of the Queen-street approach. A Select Committee of the 
House of Commons adopted the view entertained by the 
opposition, and rejected that portion of the Bill. Finding it 
impossible to accept the amended Bill, the City authorities 
have for the present abandoned the project. The cost of 
the erection of the new structure, together with that of 
approaches, temporary works, and adjoining property, 
was estimated at £480,000. Another extensive scheme 


which would have very much benefited one of the metro- 
politan suburbs has fallen through by the withdrawal of 
It 


the North and South Woolwich Electric Railway Bill. 





very similar lines. The acquisition of the undertaking of the 
Thames Steamboat Company, 1897, Limited, is petitioned 
for, and the extension of its limits of jurisdiction between 
Molesey Lock and the sea, and the estuary of thesame. Both 
Bills have passed their second reading and been referred to 
the same Committee. In the County Council’s Bill, powers 
are sought to acquire, within three years after the passing 
of the Act, by compulsion, the undertaking and property of 
the Greenwich Pier Company, to organise a service of boats 
for passengers at a uniform rate not exceeding a 1d. per mile, 
and with the right to carry parcels, not above 1121b. in 
weight, at 6d. per parcel. For the maintenance of the service 
a capital of £280,000 is required, and it is further provided 
that any deficiency of revenue shall from time to time be 
made good out of the county rate as a payment for general 
county purposes. Here again the unfortunate ratepayer is to 
be compelled to support a scheme the commercial success of 
which is entirely doubtful. 

The future career of the Bill deposited by the London and 
India Docks Company will depend upon the course adopted 
by the promoters of the London Port and Docks Bill, as the 
former is, in the main, introduced by the company as a pro- 
tective measure in its own interests. Briefly, the object of 
the company’s application to Parliament is to constitute a 
port authority, with sufficient income, to deepen the river and 
to control generally the policy of it. The Bill proposes to 
leave the docks alone and to afford security to traders and 
shipowners frequenting the port, that proper dock accommo- 
dation should always be provided, and that the charges made 
to them should be fair and reasonable. There is a special 
clause authorising the company to levy a charge on goods 
entering the port to discharge. The Government Bill seeks 
to extend and define the limits of the port of London, to 
impose rates on goods imported into the port, and the collec- 
tion and apportionment thereof between the other metro- 
politan ports. It provides also for authorising the Thames 
Conservators to enter into agreement with the three dock 
companies with respect to the improvement of existing docks 
and works, to acquire lands for bettering the navigation of 
the Thames or of the estuary thereof, and to borrow the sum 
of £5,000,000. Should the Government proceed with its Bill 
for taking over the docks, the company’s application will be 
dropped. The sooner some final arrangement is arrived at 
the better, as it is well-nigh impracticable to carry on 
properly and prosperously an important and extensive under- 
taking with a Bill of purchase hanging over it. The Docks 
Company’s Bill passed the second reading on the Ist of last 
month, and the 19th of the present month is fixed for the 
second reading of the Government measure. 

The general purport of the two Bills introduced by the 
Manchester Ship Canal Company has been already described. 
At present the company is a little exercised respecting a Bill 
promoted by the Trafford Park Estates, Limited, under the 
title of the Trafford Park Dock and Railway. It seeks for 
| powers to incorporate a company for the purpose of acquiring 
| land from the Trafford Park Estates, and to build thereon in 
| Trafford Park a dock and wharves to be worked as a public 





New works upon tke Tyne are projected in the Bill of the 
Newcastle-upon-Tyne Corporation, and in that of the South 
Shields Gas Company. The former comprises the construc- 
tion of a new quay wall on the north side of the river, of a 
high-level bridge across the Ouse Burn, and of asimilarly low- 
level structure immediately to the south of its neighbour. 
Upon the south shore of the same river, the Shields Company 
applies for permission to build an embankment and retaining 
wall, extending in an easterly direction for a distance of 150 
yards, a new landing stage, piers, and other works and 
conveniences. The Great Central, Eastern, and Western 


Railway Companies have brought in Bills containing 
clauses which relegate them to the class under notice. 
The first company applies to be empowered to make 


deck works at Grimsby, to construct, under certain con- 
ditions, the Humber Dock, and a lock entrance and channel 
to one of the fish docks at the former port ; also to erect a pier, 
330ft., and another 770ft. in length, communicating with 
the lock entrance. Under its General Powers Bill, the Great 
Eastern intends to extend Parkeston Quay, in the river 
Stour, in Essex, for nearly a quarter of a mile, and to dredge 
and deepen the Stour in its vicinity. The Great Western 
Railway Company asks to be authorised to cross the river 
Loughor by one bridge, the river Morlais by another, and 
the river Gevili, near its junction with the Loughor, by a 
third. It is also proposed that the Great Western, the Great 
Southern and Western, and the Fishguard and Rosslare Rail- 
ways and Harbours Companies should enter into an agreement 
to carry out the works, authorised by the Fishguard and Ross- 
lare Railways and Harbour Acts, 1893 to 1903. In 1902 the 
London and North-Western Company obtained an Act to 
make a cut or channel from the river Mersey to the new 
dock at Garston. One of the provisions of the present Bill 
is to alter the location of the original channel, and in addition 
to make a lock entrance. 

One more Bill of this class deserves mention. It is that of 
the Great Yarmouth Corporation, and includes the widening 
and improvement of the Haven Bridge over the river Yare, 
the building of a subway under the river, and the erection of 
a transporter bridge across it.*: Further clauses relate to the 
acquisition of the Haven Bridge, and of the existing north 
and south ferries, the establishment of new ferries across the 
Haven, and of landing stages, piers, and other works for the 
purposes of the ferries. It may be stated that four Bills have 
been deposited, dealing with the amalgamation. sale, lease, 
or transfer of certain railway companies, but the particulars 
present no points of special interest. 








THE Paris Metropolitan line No. 6, estimated to cost 
£600,000, is to have the following stations between the Cours de 
Vincennes and the Place d’Italie:—Rue Nationale, Rue du 
Chevaleret, Quai d’Austerlitz, Rue de Berey, Rue de Charenton, 
Place Daumesnil, Bel-Air, Avenue de Saint-Mandé, and Place de 
la Nation, of which the three first named will be in the viaduct, 
Bel-Air on the level, and the rest underground, the Seine crossed 
by the Pont de Bercy transformed, 
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Fig. 35—CROSS SECTION OF,; POWER HOUSE AT AA,¥Fig. 34 






































































































































Fig. 36—CROSS SECTION OF POWER HOUSE AT BB, Fig. 3 


THE ELECTRIFICATION OF THE LIVER- 
POOL AND SOUTHPORT RAILWAY. 
Neu.” 

As a conclusion to our series of articles on the electrifi- 
cation of the Liverpool and Southport Railway, we may 
draw attention to Fig. 34, page 381, and Figs. 35 and 36, 
above, which show a plan and two cross-sections of the 
power-house respectively. These all speak for them- | 
selyes, and need no further description beyond what | 
has already been given in these articles) We may 
say, however, that the buildings were erected by 
Messrs. Thomas Croft and Sons, of Preston, to designs 
prepared by Messrs. Dick, Kerr and Co., upon the 
foundations already alluded to, which were put in by | 
Messrs. Monk and Newell, of Bootle, under the immediate 
supervision of the engineers of the Lancashire and York- 

shire Railway. 








We regret to have to announce the death of Sir | 
Thomas Sait., chairman of the North Staffordshire Railway. Sir | 
Thomas was seventy-four years of age, and was elected chairman 
of the company in 1883, 


* No. IV. appeared April 8th 


| Diocese of Hereford, and Other Papers. By John Draper. 


| Formulas, and Tables, 


| dc. By A. Dudevant. Edited by T. de Marney and C. A. Thimm, 
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Sell’'s Dictionary of the World's Press and Advertisers’ Reference 
Book, 1904, London: Henry Sell. Price 7s. 6d. 

Graphs and Imaginaries. By J. G. Hamilton B.A., and F,. | 
Kettle, B.A. London: Edward Arnold. Price 1s. 6d. H 

The Volunteer Annual ( Metropolitan Corps ). Edited by Ae 
Johnson, Artists R.V. London: Adam and Charles Black. Price | 
1s, net. 

X Rays Simply Explained: A Hand-book on the Theory and | 
Practice of Radiography. By K. P. Howgrave-Graham. London: | 
Percival Marshall and Co. Price 6d. net. 

The Statesman and-the Bishop: A Letter to a Gentleman in the 
London : 


Archibald Constable and Co. Price 1s. net. 

The Coal and Metal Miners’ Pocket-hook of Principles, Rules, 
International Text -book Company. | 
London: B, F. Stevens and Brown. Price 12s. net. 

French and English Commercial Correspondence: Revised and | 
Enlarged Edition, Containing List of Merchandise, Commercial Terms, 


Price 1s. 

Worked Problems in Higher Arithmetic for Civil Service and other 
Advanced Examinations. By W. P. Workman, M.A., B.Se., and 
R. H. Cope, B.A. London: W. B. Clive, University Tutorial 
Press, Limited. Price 2s. net. 

Piacti ‘al Shipbuilding: A Treatise on the Structural Design and 
Building of Modern Steel Vessels, By A, Campbell Holms. In 


| two volumes. 
| volumes, 48s, net. 


| agement of Russian Oil Properties, 
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Swain 


Se 


Vol. I., September. Longmans, Green and Co, Two 


The Oil Fields of Russia and the Russian Petrolenm Industry: A 
Practical Hand-hook on the Exploration, Exploitation, and Man- 
By A. Beeby Thompson, 
Cash 


A.M.I. Mech. E. London: Crosby Lockwood and Son. 


price, £3 3s, 








INSTITUTION OF CIvIL ENGINEERS.—The ninth and last general 


| meeting in 1903-4 of the Glasgow Association of Students was 
| held in the Institution Rooms, 207, Bath-street, Glasgow, on 


Monday evening. The president, Mr. J. E. Harrison, M. Inst. C.E.. 
was in the chair, and a paper by Mr. J. W. F. Gardner, on ‘‘ Mid- 
Lanark and Ayrshire Lines,” was read, in the absence of the 
author, by Mr. J. ArthurCrum, The paper, which was illustrated 
by diagrams and lantern views, described the erection of Larkhall 
Viaduct, Stonehouse Viaduct, the Ponesk, Stottencleugh, and 
Ayr Viaducts, Muirkirk ; Allanton Viaduct, Darvel, and Nethan 
Viaduct, Lesmahagow. A discussion followed, and on the motion 


| of the chairman, a very hearty vote of thanks was awarded to 


Mr. Gardner for his interesting paper. The meeting then resolved 


| itself into the annual business meeting of the Association, when the 


following office-bearers for next session were unanimously elected — 
President: Mr. J. E. Harrison, M. Inst. C.E. brie ne antral 
Messrs, J.B. Brodie, A. Marshall Downie, and Malcolm Macpherson, 
Assoc. M. Inst. C.E. Council: Messrs, William Foulis, Geo. E. 
Hunt, John M. Hogg, and Geo. 8. Young, Studs, Inst. C.Ey 
Hon, secretary: Ralph A, Whitson, Stud, Inst, C.E, 
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RAILWAY MATTERS. 


ue Dutch railway authorities in Amsterdam are invit- 
ing tenders until the 28th inst., for the supply of from 9000 to 
12,000 tons of steel rails. 


A pE GLEHN four-cylinder compound locomotive is 
being tried on the Pennsylvania Railroad, It is practically identi- 
«al with those in use on the Paris and Orleans Railway. 

Turk amount of the French Public Works Budget is 
increased by £32,000, in order to permit an extension of the Puget 
and Théuiers line, in the Alpes Maritimes, to Saint-André, 


\ pLEBISCITE taken in Chicago on the question of the 
acquisition by the municipality of the tramway system of the city 
hows a majority of three to one in favour of municipal ownership. 


Tue death occurred recently of Mr. G. W. Staniforth, 
chief goods manager of the London, Brighton, and South Coast 
Railway. Mr. Staniforth was born in 1830, and had been associated 
vith this line since 1852, 

THERE were 57 railway accidents in the United States 
in February, 30 collisions, 24 derailments, and three other accidents. 
he number of electric car accidents was 25, in which three persons 
were killed, and 25 injured, 

On Sunday last the automatic signalling apparatus, 
which has been installed on the main line of the North-Eastern 
Railway between Alne and Thirsk by the Hall Automatic Signal- 
ling Company, was put in service, 

Tue total electrical energy used during 1903 for the 
haulage and lighting of the Liverpool tramway cars was 17,978,718 


units. The number of passengers carried -was 115,015,728, the 
inileage 11,724,097, and the receipts £524,321, 
Last Saturday a Great Western train with the 


American mails made the journey from Plymouth to Paddington 

246 miles—in 258 minutes, or one hour in advance of the booked 
time. This included stops of four minutes at Exeter and eight at 
Bristol. 

FuLy 37,450 of the 42,000 locomotives in the United 
States stlll retain the oil lamp and ordinary planished reflector for 
headlights, says the Jron Age. About 3200 have electric headlights, 
using the ordinary reflector, and generating the electric current 
with a small steam motor of the reciprocating or turbine type. 
There are some 1650 acetylene generators now in use for generat- 
ing gas for locomotive headlights. 


It is announced from Berlin that a Bill is about to be 
introduced in the Reichstag authorising a 34 per cent. loan of 
3,000,000 marks (£400,000), redeemable within thirty years, for the 
construction of a railway from Lome to Palimo in the German 
Protectorate of Togoland. The line will have a length of about 
76 miles. The reason for the construction of the line is to 
promote cotton growing, which has proved successful in the 
colony, an extension of which would be very beneficial to German 
interests, 


Ata meeting of the Isle of Man Railway Company, 
held at Douglas on Tuesday, a resolution was unanimously passed 
approving the agreement to purchase the undertakings of the 
Manx Northern and Foxdale Railway Companies for £67,000. The 
property purchased comprises 20 miles of single line running from 
Foxdale to Ramsey, with goods sheds, stations, and rolling stock, 
and effects the unification of the whole railway system of the Isle 
of Man. Ata simultaneous meeting of the Manx Northern Rail- 
way shareholders the agreement to sell was approved. 


Tue Board of Trade have recently confirmed the 
Clacton-on-Sea and St. Osyth Light Railway Order, 1904, authoris- 
ing the construction of light railways from St. Osyth to Clacton- 
on-Sea; the Rugby and District Light Railway Order, 1904, 
withorising the construction of light railways in the urban and 
rural districts of Rugby, in the county of Warwick ; the Leicester 
and District Light Railways Order, 1904, authorising the construc- 
tion of light railways in the borough of Leicester, and in the rural 
districts of Barrow-upon-Soar, and of Market Bosworth, in the 
county of Leicester. 


I is stated that the Great Western Railway authorities 
are so well satisfied with the rail motor car experiment on their 
Stroud Valley line that they are building twenty-four of these 
steam carriages at their Swindon works. In respect to quick 
starting and stopping, the work done by these cars has been found 
to be much superior to anything which could be achieved with a 
locomotive and a light train. .On main lines it has been found 
desirable to man these cars with three men—an engine-driver, 
fireman, and conductor ; but on branch lines of sparse traffic the 
services of the fireman could be dispensed with. 





At the commencement of last year the speed of the Liver- 
pool tramears was limited to the following maximum rates :— Ten 
miles per hour, over 36 per cent. of the road ; 8 miles per hour, 
over 55 per cent, of the road ;and six miles per hour, over 9 per 
cent. of the road, An appeal’ was made by the Corporation to the 
Board of Trade for an increase in the speeds, with the result that 
the limits were extended up to 14 miles maximum, and 8 miles 
minimum, The broad effect of this change is that while under 
the old regulations the average speed, including stops, was limited 
to 5-8 miles per hour, under the new regulations the average speed 
is increased to about 7-5 miles per hour, 


THE annual report of the general manager of the 
Liverpool Corporation Tramways for 1903 states that the first 
electric cars operated in that city were fitted with steel-tired 
wheels, which gave unsatisfactory results in practice, and for a 
time their use was discontinued. Experiments are now being 
carried out with a better quality of steel tires produced by all the 
representative makers, and although the results so far obtained do 
not warrant their general adoption at present, it is considered 
probable that when final returns are made, and the first cost 
reduced, a stronger case may be made for them. The net 
cost of the chilled wheels now in use is under 20s. each, and they 
had an average life during 1903 of 33,500 miles. 


THE scheme in view for the carriage of merchandise 
between the Liverpool docks and South Lancashire towns is not 
developing rapidly, owing to the South Lancashire Tramways 
Company having failed to proceed with the doubling of its lines 
which it had in contemplation when the scheme was first dis- 
cussed, It is understood, however, that arrangements are in hand 
for dealing with the matter, and as soon as an arrangement for 
the carrying out of the work referred to has been completed, the 
«question of the conveyance of goods will be further considered by 
the Lancashire Transport of Merchandise Committee, which was 
formed for the purpose of settling the question, and consists of 
representatives of the whole of the towns interested. 


THERE are fifty-five railroads in Mexico which were 
constructed exclusively with Mexican capital, but they have a 
total mileage of only about 2880 miles. The exclusively Mexican 
roads are mostly of the narrow-gauge type, their average length 
being only about 56 miles. The great railroad systems of Mexico, 
such as the National and the Mexican Central, wore built by 
American capital. The most important of the railroads which are 
classed as having been built with Mexican capital is the National 
Tehuantepec, which crosses the Isthmus of Tehuantepec. This 


road was begun, however, a great many years ago by Americans, 
and several million dollars were expended in the attempt to 
construct it 
Government, 


before it was taken hold of by the Mexican 








NOTES AND MEMORANDA. 


THE aggregate output of coal from the mines in Ger- 
many during January last is returned at 9,969,763 tons, as con- 
trasted with only 9,863,464 tons in the corresponding month of 1903. 


On March 29th the enlisted force of the United States 
navy aggregated 30,731. The maximum force authorised under 
the present law is 31,000, but under the new naval law, which ts 
soon to pass, this is increased by 3000. 


THE use of machinery in coal mining has increased 
greatly in the Southern States, and West Virginia alone, which 
practically made no use of this means as late as 1890, has now in 
operation 795 machines, which mined 6,312,814 tons, or about 274 
per cent, of the whole production in 1905, ; 


Ar the Paris Academy of Science, on April 5th, M. de 
Lapparent contributed a paper by Signor Matania on the accidental 
anomalies connected with gravity. Very slight variations observed 
by the Italian geologist on the eastern slope of Etna confirm M. de 
Lapparent’s theory that these anomalies are generally met with on 
the perimeter of deep fissures. 





An accelerated service has been arranged between 
London and Manchester by the London and North-Western Rail- 
way Company. The journey each way is now to be accomplished 
in 34 hours, Thus, from May 2nd onwards, a passenger leaving 
Euston at 10.35 a.m, may return from Manchester at 4.10 p.m., 
and arrive in London again at 7.40 p.m. 


Tue production of pig iron in France in 1903 was 
2,827,668 metric tons, of which 2,809,410 tons were coke iron, 8097 
tons were charcoal pig and 10,161 tons were produced with mixed 
fuel. In 1902 the total production was 2,404,974 tons. The total 
output of wrought iron in 1903 was 595,931 tons, as compared with 
639,610 tons in 1902. The production of steel ingots was 1,854,620 
tons in 1903, as compared with 1,568,303 tons in 1902. 





Since the German Government in 1887 took steps to 
encourage the use of duty-free alcohol, the area of land growing 
potato crops has made a remarkable increase. The average annual 
crop of potatoes from 1887-1891 was 27 million tons, and from 1897- 
1901 40 million tons. Eight hundred thousand litres of alcohol 
were disposed of in the first four months of 1903 by the Society of 
Alcohol Manufacturers, chiefly for illuminating purposes. 


Tue United States Navy Department are about to try 
a new model automobile Whitehead torpedo, designed for battle- 
ships and cruisers by the Bureau of Ordnance. It is a 2lin. tor- 
pedo, with a range of 4000 yards and speed of 25 knots, and is 
titted with improved Obry gear. Arrangements have been made 
to provide six of the new cruisers with 18in. torpedo tubes, but 
installed in such manner that they can be replaced by new 2lin. 
torpedo tubes at a later date if found expedient. 


Ix his report on the metropolitan water supply for the 
month of February, the Water Examiner, appointed under the 
Metropolis Water Act, 1871,. says:—‘‘The average daily supply 
the month was 106,477,560 
gallons ; from the Lea, 48,518,349 gallons ; from springs and wells, 
6,735 gallons; from ponds at Hampstead and Highgate, 
238,470 gallons. The last is used for non-domestic purposes only. 
The daily total was therefore 195,791,114 gallons, for a population 
estimated at 6,473,126, representing a daily consumption per head 
of 30-25 gallons for all purposes, 





delivered from the Thames durin 








AN experiment showing the production of high fre- 
quency currents by means of the telephone has been exhibited by 
M. Ducretet before the French Physical Society. The apparatus 
employed was the loud-speaking telephone of MM. R. Gaillard and 
E. Ducretet. The microphone and the receiver were placed in 
circuit with a battery of about 10 volts, so as to give a current of 
about half an ampére. By suitably regulating the distance 
between the receiver and microphone free oscillations were set up 
which could be maintained indefinitely, and these were increased 
in intensity by connecting the microphone and receiver with a 
metal tube, 

In 1883 the number of passengers conveyed by the 
Egyptian State railways was about 2,800,000. In 1905 the number 
was about 15,000,000. In 1883 1,200,000 tons of goods were 
carried. In 1903 this figure had increased to 3,000,000 tons. In 
1883 the gross receipts were £E.1,200,000. In 1903 the gross 
receipts were £E.2,260,000. In 1883 the expenditure was 
£F.500.000. In 1903 it was £E.1,170,000. In 1883 the net 
receipts of the Administration, including the figures for the 
telegraphs and port of Alexandria, were £E.745,000. In 1903 the 
net receipts amounted to £E.1,270,000. Since 1883 the capital 
expenditure on the railways has amounted to about £E.3,612.000. 


THE aggregate value of the mineral wealth produced 
in New South Wales to the end of 1903 is estimated at £158,339,798. 
The value of the production for 1903 is £6,059,486, and is a net 
increase of £421,341 over that of the previous year. The total 
number of persons employed in and about the mines of the State 
during the year under review is computed at 37,739, and is an 
inerease of 4044 persons on the year 1902. The estimated total 
value of the machinery erected at the mines, other than coal and 
shale mines, and inclusive of the value of the dredging plants; is 
£2,097,710._ This does not include the value of the plants of 
the various smelting companies. The gold yield for the year was 
295,778 oz. crude, equal to 254,260 oz. fine, valued at £1,080,029, 


Many machines have been introduced into the Philip- 
pines for the purpose of extracting the Manila fibre economically, 
but none has come into general use; this has been due either to 
inefficiency of the machines or to prejudice of the native workers. 
The greater part of the Manila hemp is prepared on the hillsides 
or very rough ground where it has been cultivated, for it has been 
found most profitable to extract the fibre in the plantations, and 
thus avoid the cost of carriage of the heavy stalks. One of the 
principal requirements of a decorticating machine, therefore, is 
lightness and portability. It is also important that the machine 
should be capable of avoiding the waste created by the present 
crude method in which it is estimated that from 20 to 30 per cent. 
of the fibre is lost. 


Ir is reported that Dr. Charles Baskerville, Professor 
of Chemistry at the University of North Carolina, has discovered 
that thorium, hitherto known as one of the chemical elements, is 
complex in its nature. Thorium has never been obtained except 
as an oxide, found in monazite sand existing in Norway, Brazil, 
and North Carolina. From this white powder Dr. Baskerville has 
taken two new elements—one a pink powder, which he has named 
‘‘earolinium,” in honour of his native State, and the other a green 
powder, named ‘berzelium,” in honour of Berzelius, the Swedish 
chemist who discovered thorium. The elimination of these two 
elements stiil leaves an oxide of pure white. The two elements 
owe their development partly to the use of ‘thorium dioxide, and 
have a higher power of luminosity. 

In Lyons, where most of the silk weaving is done by 
home workers, an electric distribution scheme was begun in 1895, 
and some 500 looms are now supplied. Power—and light—for a 
single loom costs 75f. per year for 250 hours per month—abonut 114 
hours per day. In St. Etienne, France, in ribbon work, electric 
driving has been introduced to even larger extent, as the looms 
used there were easily altered to power operation. The charge for 
current is 90f. per year for each loom. The rental for the motor 
is lf. per month. In 1901 some 3100 weavers with a total of 7000 
looms were supplied with current. In the parish of Anrath, near 
Krefeld, Germany, a ribbon-weaving district, an electric supply 
company for furnishing power and light to wegvers was formed 
three or four yearsago, About 1000 house workers are now supplied. 








MISCELLANEA. 
Tue Crewe Town Council have abandoned their electric 
tramway scheme for the present, on account of the trace 


depression which exists in the borough. 

Tae Buckinghamshire County“Council, out of consider- 
ation for motorists, cyclists, pedestrians, and others, are experi- 
mentally using a special composition on the London and Oxford 
main road in the neighbourhood of Beaconsfieid, with a view to 
allaying the dust. 

At Chatham Dockyard, on Tuesday, there took place a 
sale of eight ships formerly in the Royal Navy. The following 
prices were obtained :—Belleisle £8600; Duke of Wellington, 
£8350 ; Algiers, £9350 ; Edgar, £5100 ; Hannibal, £4500; Daphne 
£4050 ; Swallow, £4000; and Icarus, £3900, 

WE are informed that Mr. George C. Lloyd, Chief 
Assistant to the Secretary of the Iron and Steel Institute, has 
been appointed Secretary of the Institution of Electrical Engineers, 
and that Mr. Perey F. Rowell, Chief Assistant to the late Mr. 
MeMillan, bas been appointed Assistant Secretary. 


In pursuance of an Act of Congress, the engineer corps 
of the United States army have completed a survey of an inland 
water route from Norfolk, Virginia, to Beaufort, North Carolina. 
Although the report has not yet been made public, it is believed 
that the route suggested is through a shallow water and swampy 
region ; that the length of the canal will be about 190 miles, and 
that the estimated cost is £2,000,000. The depth of water is to 
be 16ft., and its primary use is for the passage of small vessels. 


Tue Admiralty have given instructions for the com- 
posite sloop Basilisk to be commissioned at Chatham Dockyard 
to-day for service in testing apparatus for coaling ships at sea. 
The Basilisk is to be attached to the Home Fleet as tender to 
the Revenge, first-class battleship, flagship of Vice-Admiral Sir 
A. K. Wilson, Commander-in-Chief of the Home Fleet. The 
Basilisk has been fitted with apparatus designed by Engineer- 
Lieutenant H. W. Metcalfe, of the Royal Naval College, Osborne. 


THE accounts for the Nile reservoirs between the 
Ezyptian Government and Messrs. Aird have now been finally 
closed, according to Lord Cromer’s report on Egypt and the 
Soudan. The precise sum paid for the Assouan Dam and the 
Assiout Barrage has been £E.3,258,706. If to this he added 
£E.127,626 on account of expropriation and indemnities, £E.47.532 
for the construction of a lock, and £E.6000 for sundry minor 
works, we arrive at the figure, as the total cost of the two dams, of 
£E.3,439,864. 

LiverPoot was for the first time placed in direct 
telephonic communication with Paris on Sunday. The communi- 
cation will be 7/4 the London Telephonic Exchange. The arrange- 
ments are such that, whilst Liverpool can speak to Paris, Calais, 
&e., Manchester, Leeds, and other English provincial towns 
respectively will be able to hold converse with Paris and French 
towns other than those on the Liverpool list. This plan has been 
devised in order to connect towns in England and France which 
have trade interests in common. 


A RETURN for February of the daily flow of water over 
Teddington weir and of the total quantity of water pumped from 
the river by the water companies has been submitted to the 
Thames Conservancy Commissioners. It showed that the natural 
flow of the river at Teddington weir was 191,841-4 millions of 
gallons, or a daily average of 6615-2 millions, the twenty-one 
years’ daily average for February being 2243-7 millions. The 
total quantity abstracted by the water companies was 3279 millions 
of gallons, the daily average being 113-1 millions. 


Tue Birmingham City Council on Tuesday last sanc- 
tioned the borrowing of £441,000 for an extension of the electric 
supply of the city. The scheme has been rendered necessary 
mainly by reason of tramway developments. The Corporation 
recently decided to municipalise the tramway, and the present 
steam system will, as leases fall in, be superseded by electrically- 
propelled cars. In addition, a network of new lines is contem- 
plated. It is proposed to spend £260,000 on the first equipment 
of the Summer-lane power station, on which there has already 
been an outlay of £85,000. 

AT a special meeting of the Swansea Harbour Trustees 
last Friday, the executive committee's report regarding the tenders 
for the construction of new docks and works was eonsidered. 
Thirteen tenders had been received, and on the committee's 
recommendation that of Messrs. Topham, Jones and Railton, 
Great George-street, Westminster, was accepted, the amount, 
which was the lowest quoted, being £796,581. It is understood 
that the contract does not include the final completion of the 
whole of the dock works, as dock gates and hydraulics are excluded. 
The successful firm is now constructing a new dock at Cardiff. 


Tue Canals and Waterways Bills, which have now 
been laid before the Lower House of the Prussian Diet, consists of 
five measures. Four deal with the regulation of rivers, and the 
fifth with the construction of new waterways and the completion 
of existing canals. The new schemes include a Dortmund-Rhine 
Canal, a ship canal from the Dortmund-Ems Canal at Bevergern 
to Hanover, thus establishing canal communication between the 
Rhine and Hanover, and finally a canal for large vessels from 
Berlin to Stettin. It is also proposed to carry out improvements 
on the Oder and Vistula. <A sum of about twenty million pounds 
is asked for these works. 

A NEW gasworks at Milwaukee is said to embody the 
most advanced practice in modern gas engineering. A gas engine- 
driven electrical plant will be employed for furnishing motive 
power to the various auxiliaries throughout the works, all of which 
will be operated by electric motors, The present equipment con- 
sists of one 250 horse-power Westinghouse horizontal double-acting 
gas engine, driving a 150-kilowatt generator and three 125 horse- 
power gas engines, belted to 75-kilowatt generators. Provision has 
been made which will permit an extension of the equipment ay 
may be necessary. The entire electrical distribution system 
operates at 250 volts, direct current. 

THE great scarcity of coal, and the impossibility of 
securing almost any for domestic purposes during the great 
anthracite coal strike of last year, compelled many people to resort 
to other means for heating and cooking. According to Mr. Consul 
Fraser, at Baltimore, kerosene oil, gasoline, and illuminating gas 
were mostly used, and the number of cooking stoves now using the 
latter as fuel in Baltimore is given as 25,000. The use of oil has 
increased about one-third, and so has gasoline, but this last has 
proved to be very dangerous, and numerous fires and deaths have 
resulted from its use. The continuance of the use of these methods, 
which are much more economical than the burning of anthracite, 
together with the use of bituminous coal, has had the effect of 
reducing the consumption of anthracite greatly. 


Tue Home-oflice has issued a return of the cases of 
lead poisoning in china and earthenware works during the years 
1899 to 1903, which shows that in 1899 there were 249 cases—204 
from the North Staffordshire Potteries district ; in 1900, 200—165 
from North Staffordshire ; in 1901, 106—84 from North Stafford- 
shire ; in 1902, 87—66 from North Staffordshire ; and in 1903, 97 
—75 from North Staffordshire. The proportion of cases to persons 
employed was, in 1899, 3 per cent. in males and 5-6 per cent. in 
females ; in 1900, 2-2 and 4-9 per cent.; in 1901, 1-3 and 2-3 per 
cent.; in 1902, 0-9 and 2-2 per cent.; and in 1903, 1 per cent. and 
2-5 per cent.; these figures proving that the proportion, as well as 
the number, of cases had declined considerably since 1899, though 
there was a slight set-back in 1903 as compared with the preceding 
year, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brockuaus, 7, Kumpfyasse, Vienna, 
CHINA.—KELLY AND Watsu, Limirep, Shanghai and Hong Kong. 
FRANCE.—BoyvEaU AND CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—ASHER AND Co., 13, Unter den Linden, Berlin, 

F. A. Brocknaus, Leipzic; A. TwEITMEYER Leipzic. 
INDIA.—A. J. CoMBRIDGE AND Co., Railway Bookstalls, Bombay. 
ITALY.—LOESCHER AND Co., 307, Corso, Rome; Bocca Frergs, Turin. 
JAPAN.—KELLY 4ND Watsu, Limited, Yokohama. 

Z. P. M&Rnuya AND Co.. 14, Nihonbashi Tori Sanch 
RUSSIA.—C. RicKER, 14, Nevsky Prospect, St. Petersburg. 

g, AFRICA.—Wa. Dawson & Sons, Limirep, 7, Sea-st. (Box 189), Capetown. 

Gorpon anp Gotcu, Long-street, Capetown. 

R. A. THompson anv Co., 33, Loop-street, Capetown. 

J. ©. Juta anv Co., Capetown, Port Blizabeth, Johannesburg, 

Bast London, Grahamstown, King Willi , Stellenbosch 

Hanpev Housg, Limirep, Kimberley. 

Apams AND Co., Durban and Maritsburg. 
AUSTRALIA.—GoRDON AND Gorcn, Melbourne, Sydney, and Brisbane. 

R. A. THompson anv Co., 180, Pitt-street, Sydney; Melbourne, 

Adelaide, and Brisbane. 

TURNER AND HENDERSON, Hunt-street, Sydney. 

NEW ZEALAND.—Uprow anv Co., Auckland ; Crata, J. W., Napier. 
CANADA.—MontTREAL News Co., 386 and 388, St. James-street, Montreal. 

Toronto News Co., 42, Yonge-street, Toronto, 

UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 83 and 85, 

Duane-street, New York ; Susscription News Co., Chicago. 
STRAITS SETTLEMENTS.—Ke.iy anp Watsu, LimirEp, Singapore, 
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PUBLISHER’S NOTICES. 


»” During the rebuilding of the house, No. 33, 
Norfolk - street, ‘‘THE ENGINEER” will be 
edited and published in Temporary Offices, 
Nos. 2 and 3, Norfolk-street, to which all com- 
munications for the Editor or Publisher should 
be addressed. 


THE PREMIUM SYSTEM. 


The demand for the pamphlet on “The Premium System of 
Paying Wages” has been so great that two editions were rapidly 
exhausted, and we have found it necessary to print a third, This 
is now ready, and since we were obliged some time ago to tell 
many correspondents that copies could not be obtained, we take this 
opportunity of informing our readers of the appearance of this 
third edition, It is substantially the same as the two previous 
issues, and will, we believe, be found valuable to employers and 
1 anagers who contemplate adopting this rapidly-extending system 
of paying workmen, ‘ 
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TO CORRESPONDENTS. 


£27 In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

427 «(All letters intended for insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonynous communications. 

427 ~=We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


W. H. Y.—Several systems of signalling in the cabs of locomotives are in 
use experimentally, and many more have been invented and found 
wanting. You will find the more important systems described in the 
technical Press and the literature of the others in the Patent Specifica- 
tions, which may be seen in London or in any of the branch libraries. 
Probably your own public library files Abstracts of Specifications, 
which afford an easy source of reference. The Miller system was 
described in Tug ENGINEER, February 13th, 1903, the Raven system on 
November 10th, 1899; see also our issue of August 15th, 1902, on the 
subject in general. 

X. Z. (Birmingham).—We can only give you approximate figures, since 
you do not say what the point of cut-off is. The first engine, non-con- 
densing Corliss, should give at }, 4, and % cut-off somewhere about 88, 
120, and 130 indicated horse-power ; the second engine, condensing, at 
the same points of cut-off, about 190, 250, and 280 indicated horse- 
power. These are, you will note, indicated powers, and you must 
make an allowance depending on the condition of the engines to arrive 
at the actual effective horse-power. It will probably not exceed 90 per 
per cent. of the indicated horse-power. For these calculations the 
average effective pressures on the assumption of }, 4, and 4 cut-off are 
88 1b., 52 1b., and 564 1b, above atmosphere. 
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by Mervyn O'Gorman, M. Inst, E.E. 

INSTITUTION OF ELECTRICAL ENGINEERS: BIRMINGHAM LocaL SEcTION. 
—Wednesday, April 20th, at 7.30 p.m., in the Physics Theatre, The 
University, Edmund-street. Paper, ‘‘Some Properties of Alternators 
under Various Conditions of Load,” by Arthur F. T. Atchison, B.Sc. 

Royal METEOROLOGICAL Society. — Wednesday, April 20th, at 
7.30 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, 8.W. Ordinary meeting. Papers: ‘‘The Variation of the 
Population of India compared with the Variation of Rainfall in the 
Decennium 1891-1901,” by W. L. Dallas. ‘‘ The Cause of Autumn Mists,” 
by J. B Cohen. 

THE InstiITUTION oF CrviL ENGINEERS.—Tuesday, April 19th, at 8 p.m. 
Ordinary meeting. Paper to be discussed, ‘‘ Aérial Suspension Cable- 
ways,’ by John Macdonald Henderson, Assoc. M. Inst. C.E. Thursday, 
April 2Ist, at 8p.m. Special meeting. ‘‘ James Forrest’ Lecture on 
““ Interna! Combustion Motors,” by Mr. Dugald Clerk, M. Inst. C.E. 
Friday, April 22nd, at 8 p.un. Students’ meeting. Paper, ‘‘ No. 2 River 
Pier of the Beckton Gasworks,” by A. Trewby, B.A., Stud. Inst. C.E. 

Royav InstrTvuTION oF Great Britain.—Friday, April 22nd, at 9 p.m. 
Discourse on ‘‘ Sleeping Sickness in Uganda,” by Colonel David Bruce, 
R.A.M.C., F.R.S. Afternoon Lectures: Tuesday, April 19th, at 5 p.m., 
Lecture II. on ‘‘The Transformations of Animals,” by Professor L. C. 
Miall, F.R.S., Fullerian Professor of Physiology, R.1.—Thursday, April 
2ist, at 5 p.m., Lecture II. on “‘ Dissociation,” by Professor Dewar, M.A., 
LL.D., D.Se., F.R.S., M.R.I., Fullerian Professor of Chemistry, R.I.— 
Saturday, April 23rd, at 3 p.m., ‘‘Cameos,” by Cyril Davenport, F.S.A. 
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IDEAL STEEL, 


THE investigations, discoveries, and theories of 
the last few years—we had almost said the last few 
months—have had the effect of liberating speculation. 
We may contemplate in imagination, without fool- 
ishness, the possession of powers and materials 
which not long ago would have been regarded as 
existing only in wilddreams. The time has not long 
passed when it was held that the limit of knowledge 
concerning steel had been nearly reached. A very few 
men of unusual ability hold, it is true, that finality 
can never be attained in science; and seeing how 
important and how little understood a part was 
played by minute quantities of carbon, manganese, 
sulphur, phosphorus, and _ silicon when alloyed 
with pure ferrite, they pushed inquiry with- 
out despair, to ascertain whether other materials 
might not also produce remarkable changes in the 
characteristics of a metal which plays so im- 
portant a part in the modern world. Those who 
have followed the report of the Alloys Committee, 
or watched the progress of high-speed tool steel, 
will, without exception we think, admit that further 
progress is not only possible but probable, and will 
agree with us that it is not easy to construct in 
theory a steel which it is impossible to make in 
practice. We may anticipate the commercial pro- 
duction of a material of construction almost as 
remarkable as we please without fear of incurring 
ridicule. That this is the case is directly the result 
of the enormous advance which has taken place in 
steel lore; in our knowledge of what it is, and how 
it is affected by temperature changes, and the 
addition of various elements, or so-called elements. 

Let us then suppose that there is in existence an 
ideal steel, and consider what benefits it can confer. 
The steel shall have a breaking strength of 55 tons 
to the square inch ; an elongation on ten inches of 40 
percent. The elastic limit shall be 30 tons;. and a 
Zin. thick test strip shall bend flat on itself, cold, 
withouta crack. It will harden very slightly when 
cooled, and its price shall not be too great to put it 
out of the market. Steels of even a higher tensile 
strength have been made, of course; but we think 





that the combination of qualities which we have 


specified above is so far unknown in the stecl 
markets of the world. At first, engineers would be 
slow to believe that judged by all existingstandards, 
the new steel would be practically twice as strong 
as any other constructive steel in the market. If 
6 tons per square inch is a safe load for a 30-ton 
steel, then 10-5 tons, or a little over, would be safe 
for a 55-ton steel. It is true that in bridge work, 
and, indeed, in all work, the elongation percentage 
is of use only as a test of merit in resisting shock, 
vibration, and repetition of stresses. But it 
obvious that if 20 per cent. is held to be very satis- 
factory, double that must be still better, seeing that 
it is not coupled with a plasticity which reduces 
the elastic limit. It is, we think, impossible to re- 
gard such a steel as anything but a material nearly 
twice as good as the best steel now available. With 
this metal the dead weight of abridge might be re- 
duced to about 65 per cent. of the least now possible, 
and in consequence spans might be adopted which 
would have appeared even on paper preposterous a 
few years ago. We need scarcely stop to point out 
at any length that, although the price of the new 
steel were nearly double that of existing steel, it 
would be much more than worth the money. The 
actual weight to be used would be reduced ; but 
beyond this the cost of construction, false works, 
carriage, &c., would be diminished to a most note- 
able extent. There is a multitude of situations 
abroad in which such a steel would be cheap at 
three times existing rates. 

For marine boiler work our ideal steel would 
open up a new era. Instead of steel plates 1}in. 
thick, something under j?in. would suffice. The 
advantage secured would not be confined to the 
saving in dead weight. The cost of construction 
would be reduced, caulking and riveting would be 
facilitated to a remarkable degree; much lighter, 
smaller, and cheaper plant would suffice for manu- 
facture. On the other hand, our ideal steel possesses 
all the characteristics required in a material for the 
tubes of water-tube boilers. So far as can be pre- 
supposed, it would answer perfectly as a substitute 
for copper in the fire-boxes of locomotives. There 
is, at all events, no ostensible reason why a material 
so strong and ductile should crack. It is not, we 
think, necessary to pursue this line of argument 
further. The benefits to be conferred on the wor!d 
by our ideal steel are sufficiently obvious. 

Will the metallurgical chemist ever give us this 
ideal steel? Will it be the result of discovery, or of 
invention, or of both? We think it may be said 
with some certainty that when it comes it will not 
be a nickel steel, nor will its excellence be due to 
any constituent now used outside the region of 
experiment as an alloy. It will be the result of the 
most recent investigations in the effect of alloying 
materials hitherto little known—-possibly not known 
at all outside a limited circle—as likely to affect the 
nature of steel. Will our ideal steel ever exist ? 
Does it exist at this moment ? 


is 


ALCOHOL AND THE MOTOR CAR. 


THE case of alcohol as a fuel for internal com- 
bustion engines has never been more strongly put 
than in a paper—of which an abstract will be found 
on page 399—read by Dr. Ormandy at the Auto- 
mobile Club some weeks ago. Dr. Ormandy’s 
interest in industrial aleohol owes probably but 
little to the motor car; but in consideration of the 
audience he was addressing he kept the fact that it 
provides an excellent fuel for small internal com- 
bustion engines well to the front. We have in 
these columns watched fairly closely its progress in 
this direction ; and it will not be necessary for us to 
follow Dr. Ormandy in his arguments, since our 
readers are well acquainted with the line they 
take. On one point, however, as he has touched 
but lightly upon it, we may insist, and the more 
strongly, because ill reputations are notably hard to 
kill. It has been said, and it is still believed in 
some quarters, that alcohol plays all sorts of tricks 
with cylinder walls and exhaust passages, particu- 
larly causing rapid corrosion by the deposition of 
acetic acid. That that opinion was once held by 
competent engineers we admit; but it was finally 
disposed of by the reports of Sorel and Ringelman, 
and no more should now be heard of it. 

The great impression than Dr. Ormandy’s paper 
leaves on one’s mind is that the advocates of alcohol 
have the task of Sisyphus before them in seeking 
to move the Government to reduce the taxes and 
restrictions which at the present time render 
methylated spirit an impossibly expensive engine 
fuel in this country. But we cannot help thinking 
that before ever the Government can be approached 
there is an equally heavy. body to be set in motion. 
It is Public Opinion. To be. perfectly candid, the 
engineérs of this country are not yet convinced that 
the alcohol engine is wanted. They hear rurours 











of the advancing price of petrol, and of its increas- 
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ing unhomogeneity, and they listen very quietly and 
politely to arguments against the dependence upon 
a foreign product and in favour of the development 
of a home industry. But they are not convinced, they 
are not moved an inch, and continue to make engines 
for petrol as if no other fuel had ever been thought 
of. That, we believe, is the general condition, relieved 
hy one or two cases of firms with more enterprise 
and foresight, who are devoting some time to ex- 
periment alcohol, and a few who still have hopes 
that a method of using paraffin may be found 
The first thing, therefore, that has to be done 
is to convince the spirit engine maker that the days 
of petrol as a fuel are numbered; the second, to 
show him that alcohol can be sold at a practicable 
price. Of the first, if he will not believe the signs 
and portents which people like Dr. Boverton 
Redwood and Mr. Tyrer see, he can only be left. to 
realise the truth from the painfulness of the facts when 
they arise. Possibly engineers are not generally 
aware that of the whole output of crude petroleum 
in the world, only a very small part—two per cent. 
according to Dr. Ormandy—is suitable for the pro- 
duction of motor spirit. When this fact is remem- 
bered in conjunction with the enormous develop- 
ment of the industry, it is not difficult to realise 
that even if the price is not forced up artificially, 
natural causes must, in a comparatively short time, 
produce the same result. This is a matter 
which becomes of greater and greater importance 
every day. As long as the motor car was only a 
pleasure vehicle the prospect of a corner in petrol 
might be regarded by the general public with 
equanimity, if not amusement; but as soon as the 
petrol-propelled car becomes an industrial factor, as 
it is rapidly becoming, the sudden increase in price 
of the fuel on which it depends looms up as important 
as the suspension of the Brixton trams or the general 
strike of London cabmen. That we are within 
measurable distance of such a catastrophe is, we 
gather, apparent to those who have given the 
question their attention. 

When we turn to the second point men- 
tioned, the production of methylated spirit at 
a low price, we find ourselves faced by a diffi- 
culty quite as great as that of persuading the 
motor car engineer to look ahead a few years. It 
is well known that were certain curious re- 
strictions which the Excise enforces in dis- 
tilleries removed, something like twice the 
amount of alcohol now made could be produced 
with the present plant. At first sight nothing 
would appear easier, with the Government’s consent, 
than to loosen these restrictions, to permit the dis- 
tillers to make all they can, and at once to reduce 
the price from 1s. 1ld. per gallon, which we now 
pay, to the fourteen or fifteen pence which would 
make it a possible fuel. Unfortunately, this is 
reckoning without our host. The distiller has large 
vested interests. He has, under the present con- 
dition of the law, laid down a very expensive plant, 
and he regards with anything but an easy mind the 
relaxation of restrictions under which he has been 
forced to labour and the adoption of conditions 
which would permit petty capitalists to start stills 
like those of Germany to compete with his large 
and expensive apparatus. We are far from saying 
that arrangements could not be made which would 
render the change possible without doing any 
injury to established business, but we allude to the 
state of affairs obtaining that our readers may 
entertain no improper notions of the simplicity of 
the suggested change. 

However, when all that can be said about the 
objections to alcohol as a fuel has been said, we 
come back to the original point, and that is that the 
production of petrol cannot keep pace with a demand 
that is increasing at an enormous rate, and hence it is 
desirable that some other fuel shall be found. Such 
a fuel is aleohol, which possesses numerous virtues, 
and but the single disadvantage that it is too costly. 
The only serious competitor is paraffin, and that, as 
everyone knows, has proved so intractable and so 
aggressive in its defects when used in motor car 
engines, that but few builders have cared to meddle 
with it. We will not say that a solution of the 
difficulties it presents may not be found, but even 
if it were there still remains the objection, which 
is not without weight to those who will look 
sufficiently far ahead, that it is a foreign product. 
Surely, under the circumstances, even if we are not 
sufficiently unselfish to consider the many other 
industries which would profit by the reduction of its 
price, we should offer every encouragement and 
assistance to those who are working towards the 
production of cheap industrial alcohol.’ 


THE STANDARDISATION OF SCREWS. 


THE enthusiast is at once the strength and the 
weakness of reforms. They could not be under- 
taken at ail unless some men felt very strongly 





indeed that they were necessary. But these men 
often do not know where to stop; and so unless 
wise counsels can be made to prevail, the reform is 
pushed so far that it becomes unpopular, mainly 
because it assumes dimensions which are unneces- 
sary. The facts are not peculiar to any time or 
any change, and it is certain that mechanical 
science is not an exception. An example was 
supplied long since by a projected reform in screw 
thread standardisation. With the history of that 
movement before us, we have looked with a 
little alarm at the proposals of the Engineering 
Standards Committee, particulars of which we 
published recently. Nothing will be more easy 
than to rip up again controversies which are much 
better forgotten. Our hope is that the good sound 
common sense of the members of the Committee 
of twenty-six will suffice to prevent the making of 
mistakes either in policy or mechanics. 

A complaint is made that there are too many 
threads and too many sizes of screws in the market. 
It is not, however, very certain that engineers are 
hampered or inconvenienced by this superfluity. 
So far as we can learn, the diversity exists almost 
altogether in small screws under about three- 
eighths of an inch in diameter. If this is the case, 
then engineers have very little to do with the 
matter. For the sake of argument, however, we 
may ask how far it is desirable to standardise not 
only screws but all parts of machinery. We do not 
doubt that enthusiasts exist who are quite prepared 
to maintain that there is no limit; and to advance 
strong arguments to prove that very great benefit 
would be derived from confining the designs of all 
sorts of machines to quite a few types with inter- 
changeable parts. Thus all the railways in the 
kingdom would be worked with, say, four types of 
engine; and a connecting-rod or a valve spindle 
in use on the London and North-Western Railway 
in, let us say, type B, would fit any engine of type 
B on the Great Western, or the Midland, or the 
Caledonian. Something resembling this—but, of 
course, not pushed so far—is being done by the 
Engineering Standards Committee as regards Indian 
locomotives. The paramount objection to the 
scheme in its entirety is that it would check 
originality. There would be no longer a stimulus 
to invention; no longer need for useful inquiry. 
Excessive standardisation has always checked pro- 
gress, and is directly opposed to freedom. It is, in 
a way, the cause of half the troubles attending the 
work of every Government department. Certain 
cut-and-dry rules are framed, and to these each 
person and thing must conform. We can have red 
tape in engineering as well as in the army. 

Furthermore, when inquiry is made judiciously, 
it will be found that the universality of standardisa- 
tion is carefully eschewed by manufacturers. They 
prefer to make specialities, and believe that they 
find them profitable. It is possible that if only 
three or four kinds of woollen cloth were woven, 
and a very small number of patterns and colours, all 
standardised, were used, that a commercial advan- 
tage would be gained. But human nature being 
what it is, the thing is outside the range of practical 
trade. If, again, all reaping machines were alike, 
and so standardised that any part of one machine 
made in the Midlands would fit any machine made, 
say, in Scotland, a theoretical advantage would‘ no 
doubt, be gained, at all events by the user. But the 
maker will regard the question in quite another way, 
and will say that he does not wish to facilitate the 
labours of rivals, and that in the everlasting fitness 
of things the maker of areaping machineis the only one 
who ought to bein a position to supply broken or worn 
parts. When we hear that a firm of screw makers 
found that they must keep as many as 200 patterns 
in stock, with the taps and dies proper to them, 
we may rest assured that the people who buy the 
screws or the tools do so of set purpose, and a par- 
ticular desire to be exceptional. It will be found, 
indeed, that standardisation often means nothing 
more than uniformity. There are great numbers of 
people who exalt the cult of uniformity into a 
kind of religion. They want to see a single language 
and the metric system dominating the world. Houses 
would be all built on the same plan; government, 
education, always alikeeverywhere. We may smile, 
but these persons are not without influence, and it 
requires plenty of common sense to prevent that 
influence from doing mischief. 

At the National Physical Laboratory at Bushy 
House a screw-cutting lathe is being installed, 
which is to work to such extreme accuracy that 
while a screw is being cut no one is admitted to the 
chamber in which the lathe works. Operations will 
be watched through plate glass panes let into the 
walls. The lathe is controlled by electricity, and a 
system of hot and cold-water pipes will be fitted to 
maintain an even temperature. For what large 
screws made in this way are intended we cannot 
say. One expert in screws has remarked that if 








such a screw were put into a nut and any pressure 
exerted on it, it must come out from the nut 
with an altered pitch. No doubt such a screy 
could be used with some effect for the purpose 
of standardising. But it remains to be proved 
that we have not already got all that is needeg 
in this respect. Can more accuracy he obtained 
than that reached by Ramsden with his dividing 
engine, for which he obtained the reward of the 
Commissioners of Longitude in the early part of the 
last century? With this engine sextant ares and 
theodolite circles were cut with a precision whic}, 
gave English mathematical instruments an unrivalled 
reputation for excellence. As time goes on we hegiy 
to ask ourselves where the Standard Committee 
propose to stop. They have still an enormoys 
amount of work to get through, and we venture to 
think that they ought to finish at least some of this 
before they break fresh ground. We have had 
hitherto nothing to say of the labours of the Com. 
mittee that was not good. We cannot shut our 
eyes to the fact that complaints reach us that the 
Committee is going rather too far, and that « great 
deal of money has been spent with a small result, 
We feel confident that those who hasten to com. 
plain do so simply because they are ignorant about 
an enormous mass of work already accomplished, 
the results of which are not yet ready for publication, 
It will be time enough to praise or blame the action 
taken by the Committee in the matter of screw 
standardisation when the proposed conference has 
taken place, and its results are made known. We 
have done neither, contenting ourselves with draw- 
ing attention to certain facts which appear to us 
to deserve very careful consideration, and yet may 
be quite easily overlooked by anyone who is alread) 
convinced that standardisation is so essentially good 
that it cannot be pushed too far. 
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THE DESTRUCTION OF THE PETROPAVLOVSK. 

Untit further information is available it would be 
useless to consider at length the conditions which led to 
the destruction of the Russian battleship Petropavlovsk 
on the 13th inst. We deplore the death of Adiiral 
Makaroff—a man not less able as an engineer than asa 
sailor. To him, it will be remembered, is mainly due the 
construction of the ice-breaker Ermack. The lost ship 
was built in 1894. She had displacement of 11,000 tons, 
and carried 750 men. Her armament consisted of four 
12in. guns, twelve 6in. guns, and a minor armament. 
She was fitted with four torpedo tubes above water, 
and one bow and one stern tube. She attained 16-3 
knots on her trials. In type she so closely resembled 
our own Royal Sovereign class, though smaller, that 
the circumstances of her loss possess extraordinary 
interest. The one fact which appears to be certainly 
known is that a hole being blown in her bottom she upset. 
This revives an old controversy which was at its height at 
the time Mr. Nathaniel Barnaby was chief constructor, 
concerning the effect of a loss of displacement on the 
stability of a warship. It has been maintained further. 
more, that a longitudinal bulkhead is sure to cause 
disaster, one side of the ship being overloaded. 
When the breakdown occurred some years ago in 
the Atlantic liner City of Paris, it was held to be a 
fortunate circumstance that the central bulkhead was 
pierced. It would bea terrible fact if, notwithstanding that 
a warship may have a margin of buoyancy of a couple cf 
thousand tons, she should be certain to turn over long 
before that margin is exhausted. The risk is far more 
prominent in some vessels than it is in others; and it 
would be pleasant to know that our own Royal Sovereign 
class are superior in this respect to the Russian ship. 
It is, of course, very largely a question of distribution of 
weights. Probably it is impossible to do more than 
reduce the risk, and we must make up our minds that 
warships may upset before they sink. The present 
war may well be full of instruction, and the loss of the 
Petropavlovsk is full of unpleasant suggestion for the 
naval architect. 


ENGINEERING ACTIVITY, 


Tue Board of Trade returns month by month are, on 
the whole, encouraging. The trade in machinery and 
steam engines for the first quarter of this year has 
reached in value over four and a-half millions sterling. or. 
to be exact, £4,606,269, which is an improvement upon 
the corresponding period of last year of £219,755, and 
upon the year before that of £634,850. This is an 
advance upon last year of 5°008 per cent., and upon the 
year before of 15°98 per cent. These results represent 
very fairly the general state of the engineering export 
trade, for although it cannot be said that anything like a 
trade boom is in progress, yet there can be no doubt that 
the foreign and colonial trade is gradually emerging from 
the depressed and disturbed condition which characterised 
it two years or three years ago, owing largely to the 
South African war. Confidence is being re-established 
and outlays by several Colonies and foreign countries 
upon engineering pene is being contemplated. In 
engines and in agricultural machinery South Africa has 
been increasing purchases, the unusually large shipments 
of such goods made last year having evidently been only 
sufficient to supply her needs for a time. The demand 
for mining machinery shows continued progress, the rise 
having been from £52,882 in the first quarter of 1902 to 
£72,892 in 1903, and now to as much as £101,801 in 
1904. These are steady and heavy advances, and mean 
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much to British engineers. With regard to Australia, it 
has been & poor quarter for railway locomotives, but the 
first quarter’s value of agricultural engines has risen from 
£6161 last year to £12,335 this year; of agricultural 
machinery from £6991 to £19,302; of mining machinery 
from £13,960 to £15,970; and of miscellaneous 
from £104,352 to £121,002, Taking Europe as a whole, 
we have done better than last year in most departments, 
and several good increases have to be credited, under 
certain of the heads, to India and South America. Mean- 
while, it is cheering to know that many firms find the 
home trade also distinctly improving as the second 
quarter is entered upon. 








DOCKYARD NOTES. 


Tur debate on the Naval Estimates on Tuesday was not 
of a very exciting nature. We cannot express too much 
sympathy with Sir Charles Dilke, Mr. Gibson Bowles, and 
others, Whourged the increase of calibre in naval guns. The 
gin. gun is doomed for modern warfare, not on account of 
penetration so much as of range. Four thousand yards is 
usually considered to be the effective range of Gin. guns. 
They will go further, of course, but the percentage of hits is 
gmall at long ranges, and damage done by individual 6in. 
shell is unimportant. The naval feeling is very strong that 
every hit should tell as much as possible. Hence the belief 
jn the 7°5. 





Srr CHARLES DILkE also dealt with boilers and submarines. 
In the former question he elicited from Mr. Prettyman a 
reply to the effect that the Boiler Committee is still sitting, 
anda sort of official admission that past Belleville failures 
were due to defective stoking—which is what Sir Charles 
Dilke has long contended. Mr. Prettyman also said that 
these boilers had proved much more satisfactory of late than 
formerly. The all-importance of trained stokers has been 
continually dwelt on in THE ENGINEER in these notes and 
elsewhere. 

On the submarine question no great progress was made. 
The reply here was very “ official.’’ and of doubtful accuracy. 
It is becoming more and more probable that an explosion 
inside was the prime cause of disaster. 

Tur battleship Exmouth, on the Mediterranean station, 
is being replaced by the new battleship Prince of Wales. 





Ir is stated, with some show of accuracy, that ships of the 
Devonshire class are to be given two extra 7*55in.—which will 
replace the 6in. in the upper forward casemates. The 
Secretary of the Admiralty made a corresponding statement 
about the Black Prince class, but there is a general impres- 
sion that he had 9°2in.’s in mind. To give these cruisers three 
calibres would not increase their efficiency in action. An 
entire armament of 7°5in.’s would—and, possibly, that is 
meant, but we consider it extremely doubtful. The necessary 
sacrifice of the 9-2in.’s would be a “large order.”’ 





Tae French armoured cruiser of the Gambetta class, 
Vietor Hugo, has been launched. 


Le Yacht draws some interesting conclusions about sub- 
marines in discussing the loss of the Al. These are :—(1) 
the bigger the submarine the more ‘‘ crank "’ wil! it be; (2) 
two periscopes with two observers are desirable: (3) they 
should be built less flimsily, with double hulls, or water-tight 
compartments, and a great reserve of flotation. On this last 
we may comment by stating that Al, whatever she was, had 
not a flimsy hull. 


THE composition of the French Channel fleet for the com- 
ing summer will be :—I1st division, Massena (Vice-Admiral 
Carllard), Carnot, Jaureguiberry; 2nd division, Bouvine 
(Rear-Admiral Leygue), Henri IV., Tréhonart, with a con- 
siderable force of cruisers and destroyers. 

Tue Admiralty is now experimenting with coal-dust firing. 
The apparatus, which has been supplied by the Central 
Cyclone Company, has not been fitted so far to a ship, but is 
being tried in a shed at Portsmouth Dockyard on a boiler of 
the Lancashire type. It is said that the tests have been 
satisfactory, but no details are yet forthcoming. 








THE COMMISSION ON SEWAGE 


DISPOSAL. 


As briefly announced in our issue of the Ist inst., the 
Royal Commission on Sewage Disposal have issued Volume 
III. of their fourth interim report. This volume contains 
the result of investigations which have been carried out 
regarding the pollution of tidal waters with special reference to 
contamination of shell-fish. The main part of this volume 
has been compiled by Dr. A. C. Houston, and it isa document 
which has evidently been prepared with very great care, and 
at the expenditure of a vast amount of labour. The report 
appears in the form of a Blue-book, and it runs to over 300 
pages, foolscap size, and it contains numerous maps, diagrams, 
and tables. 

It would be impossible to deal in minute detail with all 
the contents of this volume. We must content ourselves 
with a brief summary of the lines taken by the investigation 
and of the conclusions arrived at. It is divided into five 
divisions, the latter made up of twelve appendices. Division 
I. comprises the bacteriological examination of (1) the water 
of the river Thames at Sunbury and Hampton, above the 
intakes of some of the London Water Companies ; (2) filtered 
Water as supplied to the consumers by the Southwark and 
Vauxhall, and by the East London Water Companies; 
(3) the sewage effluents discharged into the Thames at 
Barking and Crossness; (4) the river Thames (a) at Barking, 
and at (b) Crossness; at (c) Purfleet; at (d) Grays; at 
(e) Mucking; and (f) at the Chapman Lighthouse. Also 
(5) the bacteriological testing of (a) the Barking and Crossness 
chemically-precipitated sludge, and (b) the water in the 
Barrow Deep into which this sludge is discharged. 

_ Without going into the manner in which the investiga- 
tions were carried out we shall proceed at once to summarise 
the conclusions arrived at. The results will probably be 
received with some surprise. The water of the Thames at 
Sunbury and Hampton is stated to be so far unsatisfactory 
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from the bacteriological point of view, as almost to justify its 
description as extremely dilute sewage; as, for instance, 
sewage diluted from 1000 to 10,000 times. The Barking and 
Crossness effluents resemble in their biological composition 
raw sewage. They contain about 100,000 coli-like microbes, 
and about 100 to 1000 spores of B. enteritidis sporogens 
respectively per cubic centimetre. The bacteriological 
condition of the river Thames at Barking, Crossness, and 
Purfleet is very unsatisfactory. Crossness is two miles below 
Barking, and Purfleet about five miles below Crossness. 
Speaking generally, the water at these places contained 
about 100 to 1000 coli-like microbes, and usually one to ten 
spores—more often ten than one—of B. enteritidis sporogens 
per cubic centimetre. At Grays, some five miles further 
down the river, there is slight improvement, particularly as 
regards the B. coli test, while at Mucking, 10 miles further 
down still, the water shows very definite signs of improvement. 
Indeed, at this place the water is actually purer as regards 
the B. coli test than is the water at Sunbury and Hampton, 
while as regards the B. enteritidis sporogens it is only some- 
what less pure than this water in the upper reaches. Apart 
from its chemical composition the water at Mucking was 
seemingly as fit for filtration and waterworks purposes as it 
is at Sunbury and Hampton. At the Chapman Lighthouse 
the improvement had continued to such an extent as regards 
B coli that it compared favourably with some of the samples 
of filtered London water. About half the samples contained 
less than one coli-like microbe per cubic centimetre. With 
the B. enteritidis sporogens test about four-fifths of the 
samples taken in this locality gave a positive result with 
10 cubic centimetres, but a negative result with 1 cubic 
centimetre. The water obtained from the Barrow Deep, 
where 50,000 tons of sludge from Barking and Cross- 
ness are discharged weekly, the results as regards coli-like 
microbes were not materially different from those obtained 
at the Chapman Lighthouse. The coli-like microbes were 
present either 1 in 10 cubic centimetres or 1 in 1 cubic 
centimetre. About half the samples contained spores of 
B. enteritidis sporogens in 1 cubic centimetre, while about 
a third of them yielded a positive result with 10 cubic centi- 
metres, but a negative result with 1 cubic centimetre. In 
this respect, therefore, the water at Barrow Deep was slightly 
less satisfactory than the water at the Chapman Light- 
house. When it is stated that the sludge as discharged 
contains from 1,000,000 to 10,000,000 coli-like. microbes 
per cubic centimetre, and from 10,000 to 100,000 spores 
of B. enteritidis sporogens, it is certainly wonderful that 
the water taken from this place is not more contaminated. 
On this point the report makes the following comment :— 
‘* It follows, therefore, that the alleged serious pollution of 
the Thames Estuary, as a result of the deposit of sludge by 
the London County Council in the Barrow Deep, is not sup- 
ported by the results of the bacteriological analyses.’’ A 
point worthy of notice is that whereas at Barking, Purfleet, 
Crossness, and Grays the coli-like microbes were much more 
numerous than spores of B. enteritidis sporogens, yet lower 
down the river the B. enteritidis curve actually encroached 
on, and in some instances overstepped, the B. coli curve. 
This, it is pointed out, probably indicates that the decline in 
excremental bacteria in the lower reaches of the river is not 
solely due to sedimentation and dilution, but, as regards coli- 
like microbes, to destruction and death. 

At Hampton and Sunbury, which are about two miles 
apart, and from 25 to 27 miles above London Bridge, there 
were usually found at least ten, and always less than 100, 
B. coli microbes per cubic centimetre, while with the 
B. enteritidis sporogens test there was usually a positive 
result with 10 cubic centimetres of water, and a negative 
result with 1 cubic centimetre. With the filtered London 
water, only one of the samples taken showed the presence of 
B. enteritis sporogens in 10 cubic centimetres. But with 
regard to B. coli, although not a few of the coli-like microbes 
isolated were not completely typical of B. coli, yet the not 
infrequent presence of coli-like microbes in 1 cubic centi- 
metre of the water, and the isolation from either 1, 10, or 
100 cubic centimetres of the waters, in not a few instances of 
seemingly altogether typical B. coli, ‘‘cannot,’’ as the report 
pertinently remarks, ‘‘be regarded as other than unsatis- 
factory.’’ Still, there was no outbreak of disease at the time, 
and because of this the report goes on: ‘‘ At present... 
there would seem to be no justification for the wholesale 
condemnation of potable waters, or of sea water, or of 
estuarial waters, or of shell-fish, owing to the mere presence 
of coli-like microbes, irrespective of their relative abundance.”’ 
Dr. Houston, himself, holds that impure waters after careful 
filtration are not necessarily uniformly safe for potable purposes. 
Yet, judging only by the results of the present investigation, 
the conclusion is arrived at that a water which, from the 
bacteriologist’s point of view, would be considered very im- 
pure, may, after filtration—although containing an appreci- 
able number of bacteria, seemingly of intestinal derivation— 
be used for domestic purposes without any very definite or 
detectable harm resulting. Further, the water of a tidal rivers, 
grossly polluted in its lower estuarial reaches, may, after a flow 
of some 25 miles, become so far purified as to become seem- 
ingly as little objectionable—or, in some respects, less 
objectionable—bacteriologically, than certain of our public 
water supplies. As regards the deposition in the sea of 
chemically precipitated sludge in enormous quantities, this, 
if carried out under proper conditions, need not necessarily 
result in the production of nuisance or serious pollution of 
the surrounding water. 

Division IL. of the report deals with the artificial addition 
to sewage of B pyocyaneus and with observations of the 
passage of this microbe through a continuous filter, a septic 
tank and contact beds. The results obtained ‘‘ indicated the 
inadvisibility of relying on septic tanks, contact beds, and 
continuous filters, to remove altogether the element of 
potential danger to health associated with the discharge of 
effluents from these processes of sewage. treatment into 
drinking water streams.’’ It is specially stated, however, 
that these remarks must not be taken as implying that these 
processes are not capable of yielding satisfactory effluents 
from the chemical and practical point of view, and in relation 
to non-drinking water streains. 

Division III. is devoted to the bacteriological examination 
of samples of unpolluted sea water. In the conclusions 
arrived at we find that B coli and the spores of B. enteritidis 
sporogens were discovered to be absent from 100 cubic 
centimetres and 10 cubic centimetres respectively of multiple 
samples of unpolluted sea water; that B. coli artificially 
added to unpolluted sea water and to tap water speedily loses 
its vitality, or at all events becomes greatly diminished in 
number under laboratory conditions. The continued per- 
sistence of B. coli in any number, in estuarial waters may be 
traced to continuous excremental pollution and the presence 








of unoxidised organic pabulum in the water, The remainder 





of the conclusions discuss the degree of danger resulting from 
pollution. 

Division IV. deals with a comparison between the water 
and oysters of the Helford River, which on topographical 
grounds would be regarded as unobjectionable, and water 
and oysters from the Penryn River, which from the topograpbi- 
cal point of view would be considered as definitely polluted. 
The water of the Penryn River was found to be more than 
ten times as impure bacteriologicaily as the Helford water. 
The Penryn oysters were about 100 times as impure as the 
Helford oysters. It is difficult to draw the line as to how 
many B. coli or spores of B. enteritidis sporogens may be 
permitted in water or in oysters, but if water containing the 
former in 1 cubic centimetre or the spores of the latter in 
10 cubic centimetres be objected to, and if oysters containing 
1000—lenient standard—or 100—stringent standard—B. coli, 
or 100—lenient standard—or 10—stringent standard—spores 
of B. enteritidis sporogens per oyster are to be rejected, then 
the Helford and Penryn samples compare as in the following 
table :— 


Water. 

Penryn. Helford. 

: Con- ss Con- 
Passed. demned. Passed- gemned. 


Per cent. Percent. Percent. Per cent. 
B. coli or coli-like microbes— 
Negative result, 1 cubic centi- 
metre gr aa meee: reas sere 
B. enteritidis sporogens— 
Negative result, 10 cubic centi- 
metres SS ae ee ve AE os 4 oe Se ee 
Oysters, 
. coli or coli-like microbes 
Lenient standard (less than 
1000 per oyster or, 100 per 
cubic centimetre of oyster). . a... 6% .. & 12 
Stringent standard (less than 
100 per oyster, or 10 per cubic 
centimetre of oyster) .. .. None .. 100 
. enteritidis sporogens— 
Lenient standard (less than 
100 per oyster, or 10 per 
cubic centimetre of oyster).. 12 a Paes 96 4 
Stringent standard (less than 
10 per oyster, or 1 per cubic 
centimetre of oyster) .. .. None .. 100 .. 64 36 
The difficulty is that neither the epidemiologist, nor the 
topographist, nor even the bacteriologist, can assign a definite 
‘‘disease value ’’ to a given pollution. 

To go into the various appendices at any length would be 
to devote far more space to the subject than we can spare. 
We can commend the Blue-book to those of our readers 
sufficiently interested in the subject as a document of great 
value, and at the same time we may quote some of the 
conclusions arrived at. In deep-sea oysters derived from deep 
sea water remote from sewage pollution; B. coli and coli-like 
microbes and also the spores of B. enteritidis sporogens are 
either absent or, at all events, seldom detectable. The same 
is true of the surface waters over such oysters. At the same 
time it would seem to be impossible to find in shallow water 
around the English coasts situations available and well 
suited for the growth and fattening of high-class oysters 
where similar bacteriological conditions prevail. Yet these 
two bacteria seemingly form no essential part of the bacterial 
flora of pure sea water, and have no part in the economy of 
the oyster. - . 

The report concludes with a reprint of certain corre- 
spondence with foreign countries as to imported shellfish 
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TRAMWAY LIFEGUARD.—The Plough lifeguard, fitted to all the 
Liverpool tramcars, behaved admirably last year. Out of 111 
persons who were knocked down and succeeded in getting under 
the platform, 45 were pushed clear of the track by the hfeguard 
uninjured, 36 were pushed clear and slightly injured, 27 were 
pushed clear but required medical attendance, and three were 
killed. It is stated that in these three fatal accidents the guard 
pushed the body clear of the track after the fatal injury had been 
received. 

THE FREEZING PROCESS FOR COFFERDAMS.—The freezing process 
has been used in several cases in the United States for sinking 
shafts and foundations, and it has recently been used for making 
a leaky cofferdam water-tight. The cofferdam was of steel sheet 
piling of the ‘“‘interlocking channel bar” type, the piles being 
50ft. long and driven to rock. In some way, one side got out of 
line and at two points the piles lap, with an opening of 2in. to 
10in. These were packed with dirt, but in the recent rise of the 
Mississippi River—on whose bank the cofferdam was built—this 
packing was washed away and the excavation flooded. At each 
lap three 2in. pipes were driven 20ft. into the mud. In each 
pipe was inserted a }in. ammonia pipe, reaching to within a foot 
of the bottom of the 2in. pipe. Connections to the two sets of 
pipes were made by pipes laid to the works of a refrigerating 
company. Liquid ammonia was pumped into the small pipes, and 
the vapour rose in the large pipes, and was returned to the 
refrigerating plant in the usual way. For two days men were 
employed to pour water constantly, by day and night, upon the 
pipes, causing a constantly thickening coat of ice to form around 
each pipe. The ice extended until the ‘three pipes formed the 
core of a solid plug of ice, which closed the opening in the coffer 
dam. Since this was done, there was another rise of the river, 
but the cofferdam remained water-tight. 


THE DERWENT VALLEY WATERWORKS.—On the invitation of 
the Derwent Valley Water Board and their engineer, Mr. Edward 
Sandeman, the members of the Midland Counties Institution of 
Engineers have arranged to visit the engineering works in the 
Derwent Valley, Bamford, near Sheffield, on the 26th inst. Along 
with the invitation to the members is sent a description of the 
undertaking. The scheme, as is well known, is for the supply of 
water to the towns of Leicester, Derby, Sheffield, and Nottingham, 
and to the counties of Derby and Notts. It includes the construc- 
tion of (1) five reservoirs for impounding the rivers Derwent and 
Ashop ; (2) about 100 miles of aqueduct for distributing the water 
to various authorities ; (3) about 20 acres of filter beds at Bamford ; 
and (4) a service reservoir at Ambergate. There will be three 
reservoirs on the river Derwent, called the Howden, Derwent, and 
Bamford reservoirs, and two on the river Ashop—the Haglee and 
Ashopton reservoirs. The average rainfall is about 49in. The area 
of the whole watershed above Bamford dam is 31,946 acres. The 
area of the watershed above the Derwent dam is 13,220acres. The 
main aqueduct extends from Howden to Ambergate reservoir, a 
distance of 30 miles. From that reservoir the pipes for distribut- 
ing the water to Derby, Leicester, and Nottingham will commence. 
The scheme divides itself into three instalments, capable of yield- 
ing each about 11 million gallons per day. About 800,000 tons of 
stone will be required for the Howden and Derwent dams. The 
stone, obtained from Grindleford, about four miles east of Bam- 
ford, is from the Rivelin bed of the Millstone gritseries. Itis 
estimated that the first instalment of the works will take about 
seven years to complete. The ultimate supply of water to each 
authority will be approximately as follows :—Leicester, 9-8 million 
gallons per day, Derby 6-8, Sheffield 6-8, Nottingham 3-9, Derby 
County 5-0, Notts County—until 1930—1-0, total, 33-3 million 
gallons per day. 
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OBLIQUE TYPE CRANK AXLES. 


THE continued augmentation in the tractive power of loco- 
motives has necessitated such corresponding increases in the 
dimensions of their crank axles that the room available in 
their length between the frames for such adjuncts as excentrics 
becomes more and more limited. By using three or four 
cylinders driving on different axles the work to be done 
has sometimes been divided, and so cranks of moderate pro- 
portions have sufficed for the time being ; but notwithstanding 
this system, first introduced by Mr. Webb in 1878, and 
followed by Mr. de Glehn in 1886—with the sole difference 
of an added cylinder—the general tendency is now to drive 
by means of one axle direct. This was first done by M. 
Sauvage, of the Chemin de Fer du Nord, in 1889, and has 
since been followed—with the addition of a fourth cylinder—in 
Germany, Austria, Italy, America, Hungary, &c. Con- 
sequently an axle of a stronger form has been found necessary, 
this being of the oblique type. The use of this form of axle 
is extending. This axle is the modernised form of the old 
Martin axle, but by the introduction of a half crank for each 
connecting-rod end it is made suitable for inside frames, 


cr) 








Fig. 4 Martin Crank Ax/e. 


whereas the Martin axle is only adapted for outside frames— 
Fig. 1. This latter simple bent axle has proved highly satis- 
factory in service, giving an exceptional mileage, and it is 
quite possible that the modification—Fig. 2—will also have a 
proportionate durability. 

The appended drawing showing a method for calculating 
graphically the stresses, for the design of its proportions, may 
therefore be of interest at this time. Such axles are usually 
lighter than the old right-angle crank type, but are more 
expensive to forge. Their price for the finished piece varies 
iw little. In France they cost 2f. 75c. per kilo. in gun- 
steel, or about 3000f. per axle: in Switzerland 4f. per kilo. 
is paid for Krupp’s nickel-steel axles, say 4000f.; in Italy 
they cost about 3 lires per kilo. in special crank steel; and 
in Austria 2 kroners 50 hellers per kilo. They are made of 
round and of rectangular sections ; the shape of the web being 
elliptical or circular depending upon the. limits to space 
between the frames. 

The simplest arrangement for this crank axle is that in 
which no excentrics are introduced, as, for instance, with | 
Joy or Walschaert’s valve gear—in the latter case the motion | 
being derived from a light crank arm and rod on the outside | 
crank pin driving upon a rocking shaft in connection with 
inside valve gears and valve chests. Such a combination 
with an oblique type crank axle of nickel steel is arranged 
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with great,elegance of design in the ex Nord-Ost Bahn loco- 
motives of Switzerland. Excentrics are objectionable for 
their large frictional surfaces, but are more particularly so 
for the impediment they present to examining or attending 
the inside connecting-rod ends while on the road. 

The crank axle for which this graphic calculation was 
made is for the heavy six-coupled bogie compound express 
locomotives of the Roumanian State Railways, having four 
cylinders, with the high-pressure pair placed inside and 
driving the front axle, and the low-pressure cylinders outside 
the frames driving the second axle. The high-pressure are 
144in. (370mm.). diameter and 24in. stroke. The boiler 
pressure is 15 kilos. (2014 lb.). The driving wheels are 
5ft. 64in. diameter. Tractive effort, 7 tons. 

The oblique part of the axle is of round section, 9,,in. 
diameter (230mm.); the crank cheeks are of elliptical form, 
43in. (115mm.) thick; the journals are 8}in. (2i0mm.) 
diameter and 8{in. long; the wheel seats are 8}in. diameter 
by 6gin. long; crank seats are 8}in. diameter by 3iin. wide. 
Excentrics, 2in. thick, are placed just to the outside of the 


Fig. 2. Oblique CrankAxle 


two cranks for driving the inner Walschaert’s valve gearing. 
Referring to the calculations :— 

Surface V represents moments produced by forces operating 
in a vertical plane. 

Surface H, those operating in a horizontal plane. 

Surface S, those operating in an inclined plane. 

Surface M b represents moments of flexion. 

Surface M ¢ represents moments of torsion. 

Surface (M b) i represents the moments combined of flexion 
and of torsion. 
p, = 
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305 
832°5 


Ay sa x 16,127 = 5902 kilos. 


xX ; X 
- Force (3 + 4 = 92007 _... 
aides % * 465 
16,127 x 465 = 344 mm. 
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Between C, and C,:— 
With double crank and the intermediate part of axle, of the 
diameter of 210 mm. at ‘‘a.”’ 
g — .32 6,950,000 _ 32 x 6,950,000 _ 7°5 kilos 
a ee aoe 5 7 OO ERIOB. 
3°14 210% 3°14 x 9,261,000 
With one crank and the middle oblique part of axle the 
| diameter is increased to 230mm. in augmenting thus its 
section by one-fifth. 
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| Between D, and B, and between D, and B,: 
32 7,100,000 32 x 7,100,000 
3°14 214! 3°14 x 9,800,344 
For the journals A, and A, :— 

32 6,500,000 32 
3°14 210° 3°14 
| For crank pins at C, and C,:— 
| Ss — .32_ 6,800,000 _ 82 x 6,800,000 _ 

3°14 2108 3°14 x 9,261,000 
For the crank arms at C, and Cq :— 


(Mb) i oo 


{| Ss 


x 6,500,000 


| Ss 
x 9,261,000 


29. nen 6 (Mbt 
) b he 
410 


7°5 kilos. 


The webs are of elliptical form 560 x 
= 6 x 6,780,000 _ 
410 x 13,225 — 


A New Licutsuip,—A new lightship has been built for the service 
of the Commissioners of Irish Lights by John Reid and Co., Limited, 
Whiteinch, Glasgow. The vessel, which measures about 100ft. 
over all by 23ft. beam by 12ft. 3in., with a draught of about 
9ft. 6in., is constructed of iron and steel, the former material being 
used for the parts exposed to the action of water, while the 
framing and the upper parts of the hull are chiefly of steel. The 
hulls of the majority of lightships are constructed of wood or partly 
of wood and steel. The substitution of iron and steel is therefore 
a novelty, but itis considered equally efficient. A unique circum- 
stance in the design of this vessel is the fitting of the lantern, 
which is fixed on a platform built on the top of the steel mast, in 
stead of being movable, with a winch for hoisting it into position, 
as in the existing lightships. The oil is raised direct to the lamps 
by means of a pump from a large oil room. Specially-constructed 
bilge keels have also been fitted, to conduce to the steadiness of 
the vessel—an important factor in maintaining the lights at an 
eyuable power. 


INSTITUTION OF MECHANICAL ENGINEERS.—On Monday evening, 
April 11th, a meeting of the graduates of the Institution was held. 
The chair was occupied by Mr. W. H. Maw, past-president, and a 
paper on ‘* The Manufacture of Linoleum Floorcloth ” was read by 
Mr. Edward J. Stevenson, graduate, of London. The author's 
paper opened with a description of the premises of a linoleum 
works, such as the grinding rooms, mixing rooms, calender rooms, 
and drying rooms, Ordinary linoleum is a combination of cork, 
boiled linseed oil, and canvas, each material being specially 
treated. The power for the machinery is usually supplied by a 
steam engine, as an ample supply of steam is necessary for the 
various processés in the works, Owing to the inflammable nature 
of cork dust, ayaple provision must be made for coping with cut- 
breaks of fire. *'The cork is first passed through the bark mill, 
and then through the grinding machines, It is then mixed 
with oil in a pug mill, the oil being inserted in a very viscous con- 
dition. For a single colour linoleum the dry colour is mixed with 
the cork dust before being placed in the mill. The mixture is 
then passed through rolls, which can be steam heated. It is then 
carried to the calender rolls, where it is pressed into the canvas 
backing. The linoleum when set is printed, either by hand press 
or by the more modern printing machines. The author gave 
additional description of the oxidised oil now used, and of the 
manufacture of the canvas backing. The chairman, in opening 
the discussion, gave interesting details of a large printing machine, 
capable of printing one piece of linoleum twenty-five yards long 
by four yards wide at one operation. An interesting discussion 
followed, in which Messrs. Stephens, Rootham, Duncan, Smith). 
and Horol took part. Votes of thanks to the chairman and author 
of the paper terminated the proceedings. 
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SMOKE-BOX ACTION. 


\L THOUGH every engineer with experience knows that the 
Jocomotive most ideally perfect in other ways would fail 
iqnominiously were & 3 hole left open in the smoke-box, yet 
no part of it has, as a rule, received such ungenerous and 
slipshod treatment. — 

Taking the most liberal fire-grate area and heating surface 
at present in use, it is a question whether as much is being 
abtained in efficiency per square foot as was the case forty 
vo; certainly, if we bear in mind the improved 


“ears 
chanical details and doors and dampers, not more so, 

The subject is broader and much farther reaching than is 
ordinarily supposed. In nearly all other parts of a locomo- 
tive something like definite proportions have been established 
with but trifling divergences, but in smoke-boxes, and their 
accessories, Very much has been, and is still, dealt with by the 
rule of thumb. Although it is now more than thirty years 
since Kinnear Clark published his theory of smoke-box action, 
it may be argued somewhat plausibly that the proportion of 
such parts cannot be of much account, seeing that so great a 
divergence exists in modern practice as 50 and 60 cubic feet 
i the capacity of smoke-boxes for the same size of cylinders, 
and with what is assumed and claimed to be satisfactory 
results. 

Were a census taken to-day of the dimensions of the 
orifices of locomotive blast pipes throughout the three king- 
doms, it would be found that the vast majority were much 
under the proportions theoretically, and, in many instances, 
practically established forty years ago, viz., one-fourth the 
diameter of cylinder. That those proportions are reasonable 
and economical, no one with close personal experience can 
fail to admit. This unsatisfactory condition may be more 
immediately due to the extra exhaust effort required to over- 
come the increased gas friction consequent on the use of 
tubes of too small a diameter. It is neither unjust nor 
invidious to assert that the splendid advance in locomotive 
practice in late years has not fairly grasped the question here 
raised. The fact that the steaming capacity of an engine 
can be increased—but not its efficiency in proportion—by 
burning an extra amount of coal per square foot of grate area, 
may be considered satisfactory, but it is not so. It may not 
be credited, but it is not the less true, that an increase of from 

to 5 square inches in the orifice of a blast pipe, say from 
24 to 274 square inches, will and does increase the efficiency 
of a first-class modern express locomotive between two 
and three coaches, as anyone so disposed can prove for 
the mis¢ lves. 

The essentials of efficient smoke-box action are to obtain 
and maintain as constant a flow of air through the fire-box 
at as low a rate of speed as is consistent with the needful 
combustion without imposing too much on the exhaust—or, 
in other words, to obtain a sufficiency of steam with the least 
dynamic loss. 

“Some years ago, Sir A. J. Durston, the mechanical head of 
the Admiralty, in one of his addresses to the members of the 
Institution of Naval Architects, instanced in relation to the 
locomotive type of boilers in torpedo boats that locomotive 
engineers were working with a vacuity in smoke-boxes as high 
as Tin. and Sin. of water. Unfortunately for the longevity of 
fire-boxes and tubes, this is largely the case even now, bearing 
in its train heavy coal consumption and back pressure and 
excessive sand blast action. Dealing with the question of 
shape to begin with, and leaving the capacity for a time. 
\lmost immediately after the introduction of multitubular 
boilers, the inverted Q -shaped box came in use; then some 
few years after the London and North-Western Railway 
introduced the narrow-waisted box, with a sloping front, 
something like the frustrum of a wedge cut off, which had 
more reason than is generally supposed; and later on the 
American and some Indian railways adopted the drumhead 
tube-plate, which carried with it the circular smoke-box so 
generally adopted, and which during the last ten years has 
assumed the elongated, or extended, form on nearly all 
{American roads and some British. Now, parenthetically, the 
injector and ejector find their most successful embodiment 
when the outer barrel or casing is concentric with the cone. 
The smoke box as a surrounding does not follow that prac- 
tice. This may appear a very trivial matter and not practi- 
cal; nevertheless, to realise the highest service with the 
least effort, the casing should, if possible, be circular verti- 
cally. The zone of operations in smoke-boxes varies with 
the lifting and lowering of blast pipes, and the degree of 
vacuum produced by altering the sizes of orifices and the 
volumes of steam emitted. These facts should not be for- 
gotten in any attempt to regulate the flow of gases indepen 
dently of the throttle valve. 

Now that the extended smoke-box has come to stay, it is 
well to understand that we are very liable to go to extremes, 
much as was done years ago, when Mr. Stirling made the 
one great mistake of his life by introducing small tubes. 
Smoke-boxes will, if properly studied—and they are, with 
their appliances, worthy of study and experiment—be found 
to take up successful proportions only when taken in con- 
junction with the fire-grate area or bar space, but in doing so 
the duties of the box must be understood, and specially dealt 
with, and it must not be made subsidiary to other features of 
design. The elongated smoke-box in America took the place 
of the old faulty hopper arrangement which was at one time 
peculiar to American practice, which differed from all others 
by reason of the wood or inferior small coal used there. It 
also, by its forward projection, left the chimney behind, thus 
afiording by its protrusion a less disturbed region for the 
ashes, and by the addition of a diaphragm plate mitigated 
fire throwing. In adopting the elongated box, or, in more 
sensible words, the box of greater capacity, it became easier 
to assist in adapting the degrees of vacuity to the work done, 
and here it is as well to state that as long runs, with few or 
no intermediate stops, will be a necessity for the future, that 
space enough must be given for the ashes which will 
accumulate in the distance of from 200 to 250 miles. 

Although the laws affecting combustion are arbitrary, the 
conditions and contingencies are many and different, which 
affect, or, rather, influence them in a locomotive. For 
instance, the blast, or, in other words, the air pressure, 
which is all sufficient at the commencement of a long run, 
becomes towards its close insufficient for free combustion in 
consequence of the choking of bars, or through bad coal, bad 
firing, &c.; these have to be considered, and this deterioration 
or fatigue has to be overcome at a price. If the fire-grate 
and fire were at all times equally pervious and clean, one of 
several difficulties which affect the smoke-box action would 
be removed. 

The contents of a small smoke-box will be much quicker 
exhausted than those of a large box with the same delivery 
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from the cylinders. Therefore, carrying the argument still 
| further, the smaller the box the quicker and easier is a 
| vacuum produced, and the larger the blast-pipe orifice 
possible, with less resistance on the pistons; and the larger 
the box the smaller the orifice of blast pipe required, and the 
less efficient the engine in proportion. 

Now, ut very high speeds, where each revolution is repre- 
sented by four exhausts, and the draught becomes almost 
unintermittent, an advantage may be claimed for the small 
smoke-box, because a larger blast pipe can be used; but at 
lower speeds, where a distinct and visible depression is experi- 
enced, then the want of capacity is felt, and a back lash of 
flame and gases is experienced, or, in other words, the engine 
chokes itself for want of a sufficient reserve of capacity in the 
smoke-box to equalise the draught. The position is that, 
with a large box the effect is modified, and in order to 
quicken the draught to the required amount, the blast pipe 
is made somewhat smaller, increasing back pressure, but 
enabling the engine to keep steam, although seriously affect- 
ing it other ways. Carrying the point still further, it 
becomes self-suggestive that too large a smoke-box capacity 
is not desirable. The 194in. and 20in. cylinder engines of 
the future, to realise the greatest number of advantages, must 
not have smoke-boxes of greater capacity than 70 cubic feet, 
and this at high speeds, with properly proportioned blast 
pipes, will ensure a sufficiency of vacuum to keep up a regular 
low-speed current, giving an air pressure of not more than 
24in. to 4in. 

It is as well to state here that the action of the gas current 
varies somewhat according to speed of the engine and the 
point of cut-off. Indeed, there are two actions, one being the 
exhaust, the cause of the vacuum, followed by the other, the 
air rushing through the tubes to destroy it, and carrying with 
it myriads of particles nearly all in a state of combustion. 
These are, in turn, hurled out by the following exhaust in a 
central shaft or stream. These two operations, the emptying 
and filling, are distinct and noticeable at low speeds, but at 
high speeds the exhaust efforts are so blended as to practi- 
cally become one, so that the air pressure is no longer notice- 
ably intermittent, but continuous. It is then, when the 
weight of steam exhausted is not so great, that the curve of 
the gas current leading from the tubes to the chimney is 
short and sharp, but at slow speed with regular but inter- 
mittent inrushes of air, then the curve of the gas stream is 
carried further forward horizontally on either side of the 
blast pipe before bending towards the chimney throat. 

The question now arises whether the blast pipe, when once 
regulated to the maximum demand, should be adjustable to 
suit varying loads and gradients, or whether the quantity of 
steam passing through the cylinders, which is always the 
measure of the work done, both on combustion itself and at 
the drawbar, should not suffice. Therefore, let us again 
assume a smoke-box sufficient for draught purposes—i.e., 
capable of receiving at each inspiration or exhaust the full 
measure of air necessary to the combustion of the coal on 
fire-grate during the maximum demand, but as the maximum 
demand may not be required for more than one-third or even 
one-sixth of a journey, it would at a lower demand then 
become a question of less steam emitted and consequently 
less vacuity. Expert driving should then be sufficient to 
control the draught without waste of effort by means of the 
regulator. Yet it must not be forgotten that, unfortunately, 
al] drivers are not equally mindful or expert, and for such it 
may be considered useful to provide extra appliances. But 
again, to load up the less skilful driver with extra appliances 
is hardly advisable. Now, as an argument against high- 
pitched blast pipes, I have long since proved that with blast 
pipes as ordinarily pitched—i.e., level with either the top, 
second, or third rows of tubes, that at best no more than 
three-fifths of the total number is available for economical 
combustion and steam production; and the nearer the level 
of the top of the blast pipe is to the centre row of tubes, the 
greater the number brought into operation, and the higher 
its position the fewer of the lower tubes are of use. There- 
fore, as the zone of influence becomes less, the severer the 
acute local wear of tubes becomes, hence the irregular wear 
in tubes with badly positioned blast pipes. 

Variable exhausts have been in vogue for more than forty 
years on the Continent, particularly in Russia. At first they 
were mainly confined to the two simultaneously worked 
clappit valves fixed at the top of the blast pipe, which plan 
is even now considered the best. The German engineers 
were very prolific of ideas, and favoured a controlling agency. 
Amongst many such plans were two which I saw in St. 
Petersburg and Moscow in the years 1869 and 1870, and 
which consisted of the fitting up of the bridge pipe which 
united the exhaust pipes with a taper ended spindle passed 
through a hole at the bottom, which was actuated from the 
footplate, and made to rise into the orifice of the exhaust, 
causing contraction, and when lowered down left the exhaust 
free. Although practically the same in principle, there are 
two methods of applying it, viz., from above as well as below. 
Both these and clappits belonged to the class which I will for 
convenience call a ‘‘ fixed variable exhaust,’’ that is, varying 
the orifice alone without varying the height of pipe. This 
class of variable exhausts had for its object the intensifying 
and reduction of the vacuum to suit the nature of fuel 
used—wood or coal—as well as for dealing with varying loads. 
The effective use of this system depended greatly on the judg- 
ment and skill of the drivers. With some, in spite of grid 
and cone spark arresters, the country was frequently set on 
fire, and the consumption of fuel often showed a difference of 
over 100 per cent. with drivers doing the same work. It 
imply meant the use and abuse of the powerful agency at 
their disposal. 

There was yet another simple method which was favoured 
by certain of the French engineers to serve partly the sameends, 
viz., the affixing on the side of smoke-boxes of a grid-like 
apparatus containing some eight or ten oblong-shaped open- 
ings over which a similarly shaped sliding shutter was placed, 
with lap enough over the openings to keep them all closed 
when working ordinarily. This shutter or slide could be 
pulled backwards and forwards, regulating the inrush of air 
admitted, thus lowering the vacuum at will without 
mechanically interfering with the exhaust pipe itself; but 
whilst thoroughly effective in reducing the air pressure, it 
could not increase it when required, and later on the exhaust 
pipes were fitted with clappits as an auxiliary. Although 
variable exhausts have met with scant favour in this country, 
they nevertherless are not unknown, and the movable head 
of what is known as the Allan blast pipe cap, sought by 
shifting the zone of action from above to slightly below the 
top rows, to modify the action on the fire and pistons in 
proportion to the work. This proved to be a separate class to 
itself by not only varying the diameter but also the elevation 
at the same time. 

But by far the most noteworthy and original efforts in 








proportioning the air pressure to the steam required, were 
made by the North-Eastern Railway during the administra- 
tion of Mr. Fletcher, nearly forty years ago. The object 
sought after was the same as that of the grid slide previously 
mentioned, viz., the reduction of air pressure, but the means 
employed were as different as possible. Two 1gin. holes were 
bored, one into each of the exhaust ports at the bottoms of 
the cylindess. These openings were united by a U-shaped 
pipe, having a 13in. tap in the centre of the bend, which 
tap was w>) ble from the footplate. This, as will be 
readily understood, served the purpose of diverting a portion 
of the steam which otherwise would have issued from the 
top, and thus reduced the ejecting effort in the smoke-box. 
To avoid disturbing the ballast the nozzle was placed 
horizontally with the road. A similar device, but of a much 
more comprehensive character, was ten years afterwards 
made use of by Mr. W. Stroudley on the London, Brighton, and 
South Coast Railway, with the twofold object of reducing the 
exhaust effect in the smoke-box, and utilising the steam emitted 
through the cock fitted at the bottom of cylinders by convey- 
ing it into the water tanks and raising the temperature of 
the feed-water to 170 deg. when kept on long enough.* 

The reprehensible habit much in vogue with some drivers 
of sharpening the exhaust by ‘‘hooking’’ or otherwise 
throttling the exhaust, may be pardonable when used with 
discretion and judgment under trying conditions ; neverthe- 
less, it opens the door to gross abuses, and has led many able 
engineers at home and abroad to consider the advisability of 
permanently attaching the simplest and yet most efficient 
apparatus of the kind, known as a ‘‘razor,’’ to put in and 
out of gear as required. I myself, many years ago, devised 
and patented such a system for spreading the steam without 
obstructing the passage, which gave the necessary efficiency, 
but did not prevent the abuse of using it when not re- 
quired, 

Although strictly not under the head of smoke-boxes, it 
should not be omitted that the chimney has frequently been 
constructed with external or outer casings of a diameter 
which would form an annulus, the outer casing being grated 
low down, through which the admitted air acted as an 
ejector at the top, much after the style of the chimneys 
designed for some of the engines of the Scottish lines. 

So far it is plain that the several methods mentioned to 
control the air current have not been so signally successful 
as to meet with more than passing favour. This has been as 
much due to want of training on the part of the drivers as to 
the imperfect character of the apparatuses placed at their 
disposal. It is astonishing how much ingenuity has been 
misapplied in consequence of not properly understanding, and 
thus arranging and harmonising the relations between the 
smoke-box and grate area, and the calorimeter of tube area 
which connects them, and thus promoting as free a flow as 
possible from one to the other. 

The long use of too small blast orifices, with the high pro- 
pertionate air pressure, is responsible for the heavy uneco- 
nomical fires used. Consequently the reduction of the air 
pressure from, say, 6in. to 3in., although carrying with it the 
benefit of a more powerful engine and more economical and 
perfect combustion, will require much tuition before the 
drivers can be made to like it. Men who have been 
accustomed to work with fires as deep as 10in. and 12in. are 
most difficult to teach the utility of a ‘‘ little and often,’’ but 
in justice they are not slow to appreciate the advantages 
of extra freedom consequent on the reduction of back 
pressure. 

The interposition of the brick arch and the position of the 
fire-hole have much to do with the results ; even the ash-pan 
indirectly has an influence on the general burning of the 
fire owing to its inability to distribute the air current equally. 
Although subsidiary influences, all these more or less affect 
the blast pipe action. 

Many engineers have come to the conclusion that the 
diameter of the chimney is of little import, and in practice 
diameters vary considerably. I have before me two designs 
of locomotives emanating from two distinguished firms of 
engine builders with similar diameters of cylinders and with 
but trifling differences in fire-box and tube areas. Yet the 
chimney sections vary by 50 square inches. The one type, 
excellent in every other respect, is notoriously fickle in 
steaming, and the other type, with heavy loads, the very 
opposite, but ravenous for coal. 

As the great majority of smoke-boxes do not exceed more 
than 40 to 45 cubic feet capacity, and are therefore liable 
to excessive ranges of vacuum, even with well-positioned 
blast pipes, one would think they would afford excellent scope 
for the use of variable exhausts; even with such, their success 
would depend upon the discrimination of the drivers to work 
them to the best advantage, for when used without judgment 
they become as powerful an instrument for evil as for good, 
as the increased coal consumption and injury to tubes will 
eventually prove. 

To epitomise, and for convenience leaving room for ashes 
out of account, too much stress cannot be laid on the fact 
that for very high-speed engines, where a continuous through 
current is obtained, a small smoke-box gives better results 
than. a large one, for a larger blast pipe can be used. With 
slower speeds, and the air current intermittent, then the 
larger box will have the advantage, as it becomes at each 
exhaust the bigger measure of the air drawn through the 
bars ; but in proportion to its size, a greater ejectory effort 
is needed, or, in other words, a smaller opening of blast pipe. 
In the small box, at a slow rate of exhaust, the quantity of 
air induced at each beat is not sufficient for a liberal area of 
grate, hence the recoil or back lash of flame or smoke at the 
firehole, and the imperfect combustion on the bars. If it 
were possible to truncate a smoke-box, so as to reduce its 
capacity from 60 to 40 cubic feet, when the exhaust speed is 
sufficient to produce and maintain a continuous current, and 
vice versd, to enlarge it at will when working at slow speeds, 
then the ideally perfect state of economic combustion and 
back pressure would be attained ; but as such is not practicable, 
the several means already mentioned of controlling the 
vacuum must be considered, namely, of imposing a permanent 
load on the pistons, by installing a blast-pipe orifice capable 
during heavy work of giving the maximum air pressure 
needed, and relieving it, when required, by either the sliding 
shutter, or other controllable inlet, or by tapping the exhaust 
below. The air admission system does not afford relief to the 
pistons, but the tapping of the exhaust, i.e., the diversion of 
a portion of the exhaust, does. 

The advantages of a variable exhaust are much counter- 





* Since writing the foregoing I have informally heard that Mr. Drum- 
mond, of the London and South-Western Railway Company, whose 
experience in this respect dates longer than any other engineer, is now 
applying the exhaust steam in such a manner to some of his tank engines 
as to obtain the maximum benefit, whilst avoiding the contingent evils 
which heset the Stroudley system, 
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balanced by the disadvantages already enumerated, and, in 
my opinion, where smoke-boxes of 55 to 60 cubic feet capacity 
are used, with blast-pipe orifices of the right diameter, and 
properly placed to suit both light and maximum loads, in 
engines from 19in. to 20in. diameter cylinders, and for long 
runs, then the ends sought after can be achieved by skilful 
driving without other help. 


Midland Railway, Kentish Town. R. WEATHERBURN. 








PRESSURES ON THIN MOVING 


PLATES.* 
By A. W. Jouns. 

FrRoM mathematical investigation, Newton and Euler showed 
that the normal pressure on an inclined plane moving through a 
tiuid should vary as the density of the fluid, the square of the 
velocity and of the sine of the angle of inclination, and as the 
area, but the constant obtained by the former was just twice that 
obtained by the latter. For salt water the formule are P = 2 
A V2 sin? @ and P = AV? sin? @ respectively, where A is the area of 
plane in square feet, V is the velocity in feet per second, and @ is 
the inclination. Lord Rayleigh has more recently proved that the 
normal pressure should vary more as the first power of the sine 
than as the square, the expression he obtained being for salt 
water— 


THE NORMAL 


Pa 2eMe? . A Ve 
4+ mwsin@ 
From experimental investigation the formula known as Beaufoy’s 

was one of the first constructed. This states that the normal 
pressure = 1-12 A V°sin @for salt water. It is supposed to be 
based on the experiments of Beaufoy in salt water, and is the 
formula generally used by naval architects. An examination of 
the experiments, however, does not justify the formula. Particu- 
lars are given, and tabulated results of Beaufoy’s experiments. 

The next most familiar experiments in water are those of 
Joessel,** who placed a plate 12in. by 16in. in a uniform stream. 
Two sets of observations were taken. In the first the moment of 
the pressure at various angles about the forward edge of the plate 
was found, and in the second set the distance of the centre of 
pressure from the same edge at the various angles. Dividing the 
tirst by the corresponding value for the second, the normal pressure 
was obtained. At 90deg. the pressure is given by the author as 1-57 
A V2 for English units, as against 1-17 A V2 obtained by Joessel. 
The ratio of the latter to the former is -74. Dubuat, in 1786, ina 
classical series of experiments with a fixed plane in a uniform 
stream, and the same plane moving in still water, the relative 
velocities in both cases being the same, obtained a ratio of -77+ 
for the normal pressures in the two cases. This is generally 
mentioned by French writers as ‘‘ Dubuat’s paradox.” The 
difference between the ratios -74 just found and -77 is not great, 
and may be due to the difference of shape in the plates of Beaufoy 
and Joessel. 

In works of naval architecture the phenomena attending the 
motion of a plane through air are generally considered as being 
distinct from motion through water. The results for air are used 
for the consideration of action of sails, whilst those for water are 
used for the consideration of the resistance of ships and rudders, 
This distinction appears to have arisen from the differences in the 
natures of the two media, the principal differences being those of 
density and compressibility. With regard to density it is sufficient 
to point out that if air were incompressible like water, the pressures 
for similar cases in the two media would be simply proportioned to 
their densities. With regard to compressibility it is essential to 
notice that the increase of pressure obtained in experiments on 
plates moving through air is very small compared with the actual 
pressure of the air itself. Mr. Dines, in his experiments with a 
plate moving through air at 60 miles an hour, found that the 
maximum increase of pressure was equivalent to a head of 1-82in. 
of water. Taking the pressure of the atmosphere to be equal to a 
head of 34ft. of water, the maximum increase of pressure will 
be -45 percent. This increase is so small that the variation of 
density due to it may be neglected; and for such a velocity 
which israrely exceeded in experiments—no appreciable error will be 
introduced if air be treated as incompressible. The pressures in 
the two media—air and water—may, therefore, for the same area, 
velocity, and inclination be taken as proportional to the densities. 
For sea water and air at the ordinary pressure and temperature 
the ratio of the densities is 832 to 1. 

On this basis the results obtained in the experiments above 
referred to can be compared with the results obtained from the 
many experiments made on planes moving through air. The 
latter thus become of interest to naval architects. So far as the 
writer is aware no such comparison has yet been made. 

The ticked curves in Fig. 1 represent the results obtained in air 
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by Mr. W. H. Dines with a square plate of 12in.edge. The experie 
ments were carried out in a large whirling machine of 28ft, radius. 
the moment of pressure on the plate being automatically balanced 
by the moment due to the centrifugal force of abar. The pressure 
on the piate was thus directly obtained, and no resistance of the 
machine had to be allowed for, as inthe older whirling machine 
used by Robins and Hutton. In Dines’ experiment the moment 
of the pressure about the forward and after edge was obtained in 
turn, and the pressure was arrived at by eliminating the distance 
of the centre of pressure from the edge in the two eyuations. The 
lower curve for the 12in. by 12in. plate was obtained in this way. 
The upper curve was obtained by first observing the moment of 
pressure about the fore edge, and then finding the position of the 
centre of pressure by exposing the plate in a natural wind. 
The lower curve is probably the more correct, especially when we 
remember that the difference in pressure on a moving and fixed 
plate observed by Dubaut may involve a difference in the position 
of the centre of pressure. The constant in the formula K A V2 for 
the square plate moving normally was -003 for miles per hour. 
Reducing to feet per second, and multiplying by 832, we get as a 
constant for salt water 1-16 against the value 1-17 obtained by 
Beaufoy. 3 
The lower full curve in Fig. 1 shows the results obtained by 
Mr. Dines for a plate 3in. by 48in. with the longer edge inclined 
to the direction of motion. The curve of normal pressure is 
approximately a sine curve, and the value of K at 90 deg., when 
increased to correspond to salt water, is 1-4. For such a strip the 
normal pressure in water can therefore be obtained very nearly 
from the formula P = 1-4 A V? sin @. : 





* Institution of Naval Architects, abstract. 
~* Mémorial du Génie Maritime, 1873. 
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_ Mr. Irminger’s experimental results are shown in Fig. 2. and are | 
interesting, since in them an endeavour was made to obtain the | 
proportion between the total pressure and the diminutionof pressure | 
on the back, thus affording a comparison between mathematical and | 
experimental results. As in Joessel’s experiments, the plates were 
fixed at various angles in a uniform current. The latter was 
obtained by fitting a trunk Yin. by 4jin. in the side of a high 
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chimney. Two plates were used, one 44in. by 24in., and the other 
2hin. by 1hin. The former placed with the longer dimension across 
the shorter dimension of the trunk represented a plate of infinite 
height. The results are given below, and the total normal pressure 
curves are shown in Fig. 3. 
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The results for a plate of infinite height do not agree with those 
given by Rayleigh’s formula. This may be due to the fact that the 
area of the trunk appears tou small compared with the size of plate 
to ensure a free stream-line motion. 

The result of St. Loup’s* experiments with a rectangular plate 
8in. by 4in. moving through air with the longer edge foremost are 
shown in Fig. 3. The actual results are not obtainable, the curve 
being derived from the formula given by St. Loup, viz.:— 

resistance at angle @ fsin®@ - 1] 
resistance at angle 90 3 

The most extensive series of experiments on motion of planes in 
air are those made by Professor Langley to test the practicability of 
mechanical flight by means of aéroplanes. A large whirling 
machine was employed, and the angles tried were generally below 
50 deg., although the pressure moving normally was obtained for 
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comparative purposes. Various arrangements of the apparatus 
were tried, and various proportioned rectangles of 1 square foot 
area were used. The majority of the experiments were made with 
an arrangement of apparatus knownas the ‘‘ component pressure 
recorder,” in which the resistance at any angle and velocity, and 
also the velocity at which the plane just “‘ soared ” were automatically 
recorded. 

The results for the different proportioned plates are shown in 
Fig. 4, the first dimension in each case being the leading edge. 
The normal pressure at 90 deg. is taken the same in all cases, viz., 
-0077 A V2 in metric units, which is the mean of the results for a 
square plate. The curve given for the 12in. by 12in. plate is not 
the same as that given by Professor Langley, who set off spots 
whose abscisswe were angles of inclination and whose ordinates were 
soaring velocities, A fair curve was then drawn passing through as 
many spots as possible, and the normal pressure obtained from this 
eurve. The observed spot at 30 deg. is much below the curve thus 
drawn, and consequently the normal pressure calculated from the 
curve at this angle is less than the real one. The curve in Fig. 4 
isa mean of the results of the actual experiments on 12in. by 1¥in. 
plates, and is not greatly different from that of Dines. At 90 deg. 
the constant for salt water as deduced from the experiments on 
square plates 12in. by 12in. is about 1-24, 

Colonel Beaufoyt also made experiments on the resistance of 
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interference when the plates moved normally, but this decreased 

the smaller angles, and the results for these may be taken as re - 
senting the pressure on asingle plate. Whenincreased to corres = 
with salt water we get at 10 deg. and 20 deg. normal peeamanead 
+54 A V2 and -90 A V? respectively. At 90 deg. the correspondine 
pressure is about 1-75, "8 

The foregoing results show that the normal pressure on a pla 
varies, for the smaller angles especially, with the ratio of the side, 
of the plane and with the dimension of the leading edge, sg 

The peculiar ‘‘ hump ” shown for the square plates in Beaufoy’ 
Dines’, and Langley’s experiments does not occur in any other 
shaped planes, although there is some indication of such a “hum ” 
in one or two of the other planes tried by Langley. There jg -a 
a faint sign of a ‘“‘hump” in one of the curves of Irtainger, 
‘‘ Humps” have also been obtained by Mr. Froude in plates other 
than square ones, and are also shown in the results obtained many 
years ago by Messrs. Wenham and Browning for the Aéronautic,| 
Society. Their occurrence, especially at smaller angles, is of great 
interest to aéronauts, since such irregularities in the curves inthence 
the motion and the stability of atéroplanes, They may also have 
some effect on the working of propellers. 

The reason for their occurrence is not clear, There must obviously 
be some irregularity in the motion of the stream lines, as the angle 
is altered in the vicinity of the “hump.” At small angles the 
stream lines on the front of the plate all run along the plate 
from the forward to the after edge; but for large angles 
the stream lines at the front divide, some going around the fore 
edge and some along the plate around the after edge, and it may 
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be that at the angle at which this division takes place the ‘ hump” 
occurs. The latter portion of the paper dealt with the results when 
applied to the rudders of ships, 

The variation of the value of the co-efficient K in the formula 
K A V* as the area of the plane is increased appears at present to 
be extremely obscure. Sir B. Baker's experiments on the Forth 
Bridge, with a large and a small plane in a natural wind, showed 
the constant for the large plane to be smaller than for the small 
planes. Borda's experiments showed just the opposite. The 
experiments of Canovettit made with planes about 15 to 20 square 
feet in area gave values of K differing slightly for different 
velocities, but not less than those of Dines for the square plate of 
lft. edge. Langley made experiments with different sized square 
planes. The difference in size was not large, and the results were 
not conclusive. 

One other point remains to be mentioned, and that is the position 
of the centre of pressure. A few experiments for air have been 
made on this point, the most extensive being those of Kummer, 
These show that the position varies with the shape, as one would 
expect, 

In conclusion, it appears that the ordinary formula for rudder 
pressure, P = 1-12 A V2 sin 8, is an entirely empirical one, and it 
cannot be said that the pressure varies with the sine of helm angle, 
or with any simple power of the sine. That it bas answered well in 
practice is due to the fact that with a rudder the force is brought 
on gradually, the effective angle is generally very much smaller 
than the helm angle, and, by the time the maximum effective 
angle is reached, the speed of the ship is sensibly diminished. Some 
experiments made on the French warships Cassini§ and Pothuau 
showed that the ratio of the actual force in the steering chain to 
that calculated by Joessel’s formula was never greater than -6 for 
the maximum angle of 33 deg. The ratio varied somewhat with 
the time taken to put the helm over. For the ratio given this time 
was 124 seconds. For 17 seconds the ratio was -5. 

My thanks are due to my colleague, Mr. John Smith, for sundry 
suggestions as to the arrangement of this paper. 





EQUIPMENT OF AN ENGINE TEST- 
HOUSE.* 
By R. K. Morcom, Associate Member. 


THE days of broad guarantees of coal consumption of a plant per 
month or per annum have now passed, and the era of specialised 
testing has been inaugurated by modern competition, Now-a-days 
boilers, engines, generators, and motors must all be proved tu 
fulfil the specification as to efficiency and reliability, and it is on 
the closeness with which the results obtained approach the 
guaranteed figures that the justification of an enterprise often 
epends, 

I'he value of the experience gained by tests is so great that all 
progressive manufacturers lay down more or less extensive testing 
plants for their own use, and so it is only natural that their test 
houses should also be used to demonstrate guarantees, and so 
ensure that time shall not be wasted on site, and to avoid the 
inconvenience to a station engineer of having his station turned 
into an experimental department, . 

A brief account of the evolution of « plant for testing combined 
sets for electricity stations, and of some of the more interesting 
results obtained, is the object of this paper. In getting the 
necessary apparatus the following requirements had to be met: 
The units to be tested ranged in size from 75 to 1250 horse-power, 
running condensing or non-condensing, with steam pressures from 
801b. to 2501b., and degrees of superheat up to 350 deg. Fah. 
above saturation point. The voltage might be anything from 60 
to 6000, and the current anything from 10 to 2000 amperes, either 
in direct current or in single or polyphase alternating current of 
various frequencies. é 

The sets might have to run at full load, light loads, and varying 
loads. Regulation tests of the dynamo and governing tests of the 
engine would also be generally required. Add to this the fact that 
only a limited space would be allotted, and as rapid changes from 
one set to another were necessary, the complication of the problem 
is obvious. A testing plant had to be evolved to meet the above 
requirements, which should be accurate without being too costly. 
and which should be satisfactory to the expert, and yet easy to 
explain to the inexperienced. In the following paper is given 
an account of a modern engine test-house intended to meet the 
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| above requirements satisfactorily, without neglecting the important 


Fig. 4 


plates through air. The plates were rectangular, lZin. by 6in., 
and four were used, being attached to two cross bars fixed together | 
at the centre at right angles. The bars were so arranged that the 
plates all made the same angle with the direction of motion. The | 
whole was mounted at the end of a long horizontal bar turned in a | 
horizontal circle by falling weights. The longer edges of the plates 
were the leading edges, and the centres of the plates were Qin. 
from the centre of the crdss bars. There was consequently much 


* Comptes Rendus, vol. 88, page 1257 
+ ‘* Annals of Philosophy " vol 8 


question of cheap working costs. : 
Steam is made in four water-tube boilers, capable of producing 
20,0001b. of steam per hour. It is carried either direct to the 
engine or through a separately-fired superheater. Steam-dryers 
are fitted in the flues of two of the boilers. Analyses of gases 
and fuel consumption are taken periodically, and everything pos- 
sible is done to keep the steam-raising costs low. | 
The range is designed to supply eight testing berths. It is 


+ Bulletin de la Société d'encouragement pour I'Industrie Nationa’, 
1903. 

§ Bulletin de l’Association Technique Maritime, 1897. j 

* Paper read before the Birmingham Local Section of the Institution 
of Electrical Engineers. 
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into two sections, each of which can be isolated with one 
boilers in case tests at different pressures are run simul- 
Reducing valves have been avoided, owing to the fact 
that the very trying conditions of varying pressure and temperature 
would probably render them a source of trouble. ; 

The test-plates are of the usua! grid type on solid concrete 
foundations, and pits are arranged to accommodate big generators. 
The engines are coupled to the range by means of steel bends 
and matching pieces, each standard engine having its own series 
of piping. Flexible piping and other similar devices have been 
found unsuitable for test-house wear and tear. Difficulty has been 
found in providing lagging for the temporary pipes; the most 
catisfactory, So far, has been a large diameter asbestos rope, with 
which considerable lengths can be expeditiously lagged. ; 

Teuperature tests, —A thermometer is fitted into the steam pipe 
leading to each engine, and the temperature of the steam is 
adjusted to meet the requirements of the inspecting engineer. 
The first arrangement used for measuring this temperature was a 
steel tube or cup, closed at one end, and arranged to screw into 
the steam pipe at any convenient place close to the engine. The 
cup was filled with mercury, and an ordinary high-reading glass 
thermometer dropped into the mercury. As the lower portion of 
the cup extended well down into the _ Steam space, the ther- 
mometer gave a fairly close approximation to the actual 
temperature of the steam. This method is adopted by a good 
many makers who supply thermometers for reading steam 
temperatures, the only difference being that the glass thermometer 
is secured in the cup, and generally ep with a metal cover 
to protect the glass from injury. This method, however, is not 
sufficiently accurate, as the thermometer always gives a reading 
lower than the actual temperature, owing to a certain amount of 
heat being lost by conduction from the cup to the comparatively 
cool steam pipe. 

Another way of indicating the steam temperature is by means 
of a mercury steel pyrometer, which indicates the temperature by 
a pointer on a dial face, and has much the same appearance as an 
ordinary pressure gauge. It is actuated by the expansion of mer- 
cury in a steel tube reacting on a spring. This type of instrument 
need not itself be attached directly to the steam pipes; it may be 
fixed in any position in the engine-room, and connected by a fine 
steel tube containing any convenient medium to transmit the 
pressure to the spring. It is useful as an indicator to the engine 
attendant, but it is troublesome to calibrate, and requires frequent 
correction. Professor Burstall suggested a platinum-wire pyro- 
meter, but this was frequently broken by the rush of steam, and 
was too delicate for a works test-house. The present arrangement 
is a thin steel tube, screwed we!l into the steam pipe through a 
stufting-box, so that an asbestos packing may insulate it from the 
steam pipe. Oil is used in the tube instead of mercury, as it is 
found slightly more accurate ; the mercury also boils away at high 
temperatures. 

Kvhaust.— Exhaust steam is passed into a range connected to 
three surface condensers, separated by middling valves. The 
back pressure is adjusted to the specified amount from the lowest 
the plant can register up to any specified amount. The exhaust 
range has to be extremely adaptable, as engines are often running 
round unloaded for one cause or another, while water consump- 
tions are being taken onothersonload. Accordingly every branch 
is three-wayed —going to the engine, an atmospheric main, and to 
the condenser main, At every point where water may collect a 
drain has been fitted, as water returning from the exhaust has 
occasionally been found troublesome. The larger engines are 
coupled up by large cast iron pipes, the smaller ones with flexible 
piping. The air pump discharge is passed into tanks attached to 

* Avery” balances, on which the amount of water delivered in 
any given interval is weighed and announced by electric bell to 
any suitable point. Open-ended flushing valves are provided to 
these tanks in order that any leakage can be immediately detected 
or rectitied. 

The actual taking of the water consumptions varies in different 
test-houses, so a brief description of the method adopted in the 
one under consideration may not be out of piace. Before attempt- 
ing to take a measurement under certain fixed conditions of load 
and steam, the engine should be run under those conditions for a 
sufficient time to ensure its having reached its proper temperature 
throughout. The time varies from a quarter of an hour to an hour. 
If this point is neglected, anomalous results are apt to be obtained. 
This also has a bearing on what may be called traction road results 
with a varying load. It has been found that short measurements 
taken at different loads dropping from full load by steps down to 
no load at, say, ten minutes’ intervals, always gives better results 
than when taken on an up-grade. It is possible to conceive that 
with the same mean load on the same size engine certain load 
curves will for this reason give better results than others. 

All cylinder drains should be closed, and the ends of the drain 
pipes should be inspected for leakage, unless they are coupled into 
the engine exhaust pipe. The valve from the condensed water 
weigh-tank should be shut, and the sliding weight of the balance 
set at a fixed point on the arm. Assoon as the weight is balanced, 
the arm on its upward swing makes an electric bell circuit, and 
the min at the loadboard carefully notes the time and load. The 
slide weight is then moved on sufficiently to give a two minutes’ 
interval before the next ring, when the process is repeated. A 
complete log of steam pressure, temperature, &c., are taken, say, 
every third reading. In this way over a half-hour’s tank results 
van be obtained with quite as great accuracy as would be obtained 
by an arduous six hours’ water consumption. The idea that a 
lengthy measurement of condensed water is necessary is really due 
to the fact that a confusion exists in some people’s minds between 
measurements of feed-water and condensed water. 

Brake test, —Tests are often run on the water brake if the dynamo 
is not to hand. A series of brakes is kept to suit different sizes, 
the Heenan and Froude pattern being the one adopted. The 
heauty of this brake, from the inspecting engineer’s standpoint, is 
that, whatever else it may be doing, the engine is certainly lifting 
a certain weight at a certain radius, The type is too well known 
to require any description here. 

Asa check on the readings, either brake or electrical, and also 
when comparing brake horse-power with effective horse-power, the 
indicator is always used, But too much reliance on the readings 
of this instrument may lead to trouble, especially in high-speed 
work, Cards taken on the same load by experienced and inexperi- 
enced operators often vary as much as 5 per cent. 

The efficiency of a well-constructed quick-revolution engine.is so 
high, that unless practically the whole indicated horse-power is 
registered, absurd results are recorded, whereas a similar fault on 
a less efficient engine would be unnoticed. For this reason separate 
indicators are used, both top and bottom, with ful bore 
fittings right into the cylinders, The indicators are continually 
calibrated under steam, and all cards are taken by an expert 
operator. In this way the highest accuracy is ensured, and the 
indicator becomes a useful check on other figures. An interesting 
point in high-speed engine indicating has been demonstrated, viz., 
that the oscillations always associated with the cards are actually 
present in the steam, and are not due to indicator inertia. 

After trials of all manner of instruments, and consideration of 
objections raised by grumblers thereat, the following equipment for 
testing the electrical side of the plant has been arranged : 

A mmeters.—For direct current shunted instruments of the Weston 
and ‘solenoid ” types. are used. For alternating current double- 
range hot-wire ammeters are adopted, except for very high 
voltages, when suspended coil dynamometers ot proved more 
serviceable. The instruments here detailed for alternating current 
are, of course, available for direct current also, As a calibrating 
instrument, a large Siexzens dynamometer with reversing switch is 
found reliable, 

Voltmeters.—For direct current the Weston type has also been 
chosen, being fitted with a volt-reducing box to give a very big 
range. For alternating work vertical scale static instruments are 
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used, For calibration a wide ranged horizontal scale Kelvin 
instrument has been adopted. 

Wattmeters.—The hardest instrument to come to a decision“about 
is undoubtedly a wattmeter for alternating current. Every engi- 
neer seems to have his own views on the matter, and an instrument 
that has much to recommend it to the practical man is often con- 
demned for some theoretical defect. The instruments finally 
adopted in the test-house under consideration are of the suspended 
coil type, both direct and zero reading. The current range is 
capable of alteration by putting the current coils in series or 
parallel, and the volt range is also variable by means of resistances, 

Potentiometers.-In experimenting with a potentiometer, the fact 
that the work’s foundations were of a light character rendered the 
mirror galvanometer too delicate an instrument, as the vibra- 
tion of the cranes made the spot very elusive. This difficulty might 
have been overcome by the use of felt pads, or some form of vibra- 
tion damper, but another reason put this highly adaptable and 
accurate instrument out of court. This reason was an appreciation 
of the value of simplicity in inspiring confidence in the tests. It 
was thought best to contrive so that anyone could follow and 
check every figure, even the most inexperienced assistant whom it 
might be convenient for a chief engineer to send down ; and, from 
a manufacturer’s point of view, also, so much must be taken on 
trust where time is important that a careless assistant may vitiate 
a whole series of results when working with an instrument which 
does not give readings without manipulation. 

Water resistance,—After considerable trouble and expense in con- 
nection with wire resistances, both in wooden and iron frames, a 
form of water resistance for taking up the load has been devised. 
The poles are of iron, arranged in wooden tanks. Water from a 
neighbouring canal is passed continually through the tanks by a 
by-pass on the condenser circulating pump, and flows out over a 
weir. The poles are connected to a load-adjusting switchboard, 
and can be coupled into the load in many combinations. Three 
tanks are used for different ranges of voltages, and these ranges 
are further divided by adjustments of the outflow from the tank. 
Specially subdivided tanks are used for polyphase work. 

The first experience when using a water resistance was not very 
satisfactory. The apparatus consisted of an iron tank about 3ft. 
wide and 6ft. long, with two large iron plates for the electrodes. 
This tank did not last very long, for the current, as well as passing 
from plate to plate, found a shorter passage by way of the sides 
and bottom of the tank. An improvement of this arrangement 
was a large wooden tank, 4ft. wide by 10ft. long, and about 4ft. deep. 
Into this were fitted four hollow cone-shape castings, large end 
upwards. Inside each of these cones was a smaller one, suspended 
from above on a screwed spindle and hand wheel. The outer cone 
was coupled to one terminal of the dynamo on test, and the inner 
through a fiexible lead to the other terminal. Load could then 
be varied by raising or lowering the inner cone on the screwed 
spindle. It was necessary to keep the water-level a little higher 
than the top edge of the outer cone, so that the heated water in 
the space between the cones, might rise naturally and flow away. 
This arrangement gave very satisfactory results ; in fact, some 
cones are still in use which were fitted about eighteen months 
ago. 

For higher voltages it was proposed to use a meta rod dipping 
into the water at the centre of the cone, but the conducting area 
of water to the outer cone was too large, and the length of water 
resistance too small for many machines. Accordingly, a wooden 
trough of small cross-section and great length was designed for 
high voltage work. 

The use of wooden troughs did away with the need for conical 
poles, and it is now found more useful to substitute iron plates 
tixed at the top to flexible terminals, and movable on insulated rollers 
along wooden runners. The load can thus be varied by sliding the 
plates along so that the cross-section between them is varied. By 
using a considerable number of smallish plates a very flexible load 
is obtained, and if care be taken with the circulating arrangements 
a very steady load results. 

Switchboards.—These are of two types. Those of the one type 
are purely loadboards, and are placed close against the load tanks. 
They are arranged to give any required fraction of the load by 
cutting out sections of the poles of the water resistance. 

The other boards are instrument boards, and are portable. 
They each contain a complete equipment of instruments and 
switches suited to the class of machine for which they are used. 
Special boards are provided for continuous current and high and 
low voltage alternating current: these latter are made suitable 
for three-phase work. A description of the three-phase low-voltage 
board will be characteristic. 

The board is made of a stout wooden frame, with an ample base, 
which is arranged for bolting down if necessary. The instruments 
and switches are mounted on the front and side faces on slate slabs. 
In the space contained by the wings of the board at the back are 
arranged all the required connections and terminals. There are 
three hot-wire ammeters, one static voltmeter with three-way 
switch, and one large three-phase switch for the main circuit. Or 
a shelf projecting below the ammeters are placed two wattmeters 
of the suspended coil type. Lamps lit by the machine on test are 
arranged over each instrument. They serve not only to light up 
the dials, but afford information to a distance. The auxiliary 
instruments for the exciting circuit are fitted on the wings. The 
whole board with instruments and connections can be lifted by a 
crane. 

The cables are being laid in troughs, with a junction box to each 
test-berth, all being connected to the load boards. 

Besides thesupply of low-reading ammeters forshunt and exciting, 
circuit reading portable rheostats are kept, as it is generally incon- 
venient to run a generator with its own regulating resistance. 
These have two sliding contacts on the top for coarse or fine adjust- 
ment, and the coils are contained in stout angle-iron frames, 
shielded with perforated sheet steel. They are stronger and have 
a larger range than those usually supplied with the machines. 

After the various trials, which can be run light, and which by 
deduction based on previous records can be made to give most of 
the information required about the engine, the dynamo is coupled 
up to the load. 

The portable switchboard is placed in front of the engine and 
connected to the dynamo and junction-box. The proper arrange- 
ments of the load board are then made, the machine excited and 
loaded up, and all the required preliminary trials made. After 
any defects discovered by these runs have been put right, the set 
is ready for its official tests. 

The usual course is a six hours’ run at full load, after which 
dynamo temperatures, Xc., are taken, © Then the governor is 
tested, and then any light load or special trials are made. 

Water consumptions are taken periodically. In recording these 
great care must be taken to have all readings taken that are 
necessary for accuracy. Steam pressure and temperature, vacuum, 
revolutions and load must be carefully recorded over the interval 
during which the condensed water is being weighed. Indicator 
cards should be taken during each consumption test as a check on 
the load-measuring instruments. Simultaneous all-round readings 
should be arranged by signal, in order to give the right efficiency, 
whenever a set of cards is taken. After the official trial further 
small details are rectified and re-tested, and the set is ready for 
overall and despatch. 

Preliminary and official trials are often utilised to give informa- 
tion on small points of design, such as packing, governors, oil 
service details, and other matters. New gauges, instruments, 
jointing materials, and lagging are also frequently under test. 
When it is impossible or inadmissible to run such experiments on 
preliminary or official trials, special trials have to be run for the 
purpose. These points are, of course, of great importance to the 
designers of engines ; but though the results may be appreciated 
by the users, the experiments leading up to the improvements are 
not of the same interest. 

A testing department is always accumulating results, and every 





result is entered up in careful history books, anomalous figures are 
remarked on, and if possible explained, and curves illustrating 
various points are frequently made. This mass of information is 
necessarily largely unpublished, and the public only hear of the 
work of those numerous well-equipped laboratories when some 
improvement is put before them in a fully-fledged condition. Pro- 
bably much of the information is not uot used to the full, and 
doubtless there are many experiments made in engineering colleges 
and institutions to elucidate mysteries, when all the time the solu- 
tion is lying clear to see in some manufacturer’s record book, 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





THREE-CYLINDER LOCOMOTIVES. 


Sir,—Having read with interest the article, page 568, with 
reference to the advantages to be obtained from ‘“‘ three-cylinder 
simple engines,” I have turned to some old illustrations and details 
in my possession relating to the working of engines of this type. 

As long ago as 1846 Messrs. Stephenson and Howe patented a 
three-cylinder locomotive having two outside and one inside 
cylinder, all having high-pressure steam admitted to them, and 
actuating one pair of driving wheels. 

Two of these engines were made at Newcastle, one being tried 
— the Midland, and the other upon the York and Newcastle 
ines. 

These engines took heavy trains, and ran at very high speeds, 
but they were too powerful for the trains of the period, hence the 
pattern did not come into general use. 

If a_ three-cylinder simple engine be now given a triai, it 
certainly will do good work, and not be considered too powerful 
for the trains of to-day. CLEMENT E. STRETTON. 

Saxe-Coburg House, Leicester, April 9th. 





RESERVOIR DRAWING PENs. 

Sik,—Thirty-five years ago, when a pupil, I made an excellent 
reservoir drawing pen, which would draw a line any thickness up 
to about jin. in breadth by merely taking an ordinary hinged 
drawing pen, with a long adjusting screw, and placing therein a 
piece of sponge of rather firm texture, and then cutting it with a 
pair of scissors square across the end and sides, and then charging 
it with colour or Indian ink. The sponge would hold enough 
colour or ink to draw a line several feet long, and it never 
‘* blobbed.” 

If Mr. Douglas McNae will try this, 1 think he will find it per- 
fectly satisfactory. Although it is thirty-five years since I used 
one, I made a pen in two minutes this morning, which answered 
remarkably well. Wi.tiaAM B. Bryan, 

East London Waterworks Company, 

Engineer’s Office, Lea Bridge, 
Clapton, N.E., April 11th. 





Str,—Your correspondent, Mr. D. McNae, is evidently un 
acquainted with the reservoir drawing and colouring pen—Lloyd’s 
patent—sold by Messrs. Reeves. 

The ink or colour is sucked into a glass tube, from which it can 
be expelled by pressure of the thumb upon an india-rubber bulb 
at its upper end. This action feeds a camel-hair brush fixed 
between the nibs of the pen, and the amount of ink used is thus 
under complete control ; while lines of any width from fin. or less 
to Zin. can be drawn. The nibs and brush are hinged, so as to 
allow both to be readily cleaned. 

I have found this pen work most satisfactory, both with ink 
and coleur, giving clean lines many feet in length without re-filling. 

Hampstead, N.W., April 11th. J. M. Gavin, jun. 





FEED-WATER FROM SEPTIC TANKS, 


Sir,—Referring to the letter from ‘‘Septic” in your issue of the 
25th ult., he might be interested to know that at the sewage disposal 
works at Hampton-on-Thames and at Staines the final effluent 
from the bacteria beds or filters is the only feed-water supplied to 
the boilers. [am told it has no harmful effect on the boilers, &c. 
‘* Septic ” would obtain more particulars by applying to the sur- 
veyors to the respective district councils, Mr. S. H. Chambers at 
Hampton, and Mr. G. J. Barrett at Staines. 


April 12th, **SENKI.” 








LAUNCHES AND TRIAL TRIPS. 





SVERRE, steel screw steamer; built by, Wm. Gray and Co. 
Limited, West Hartlepool ; to the order of, Messrs. 8S. M. Kuhnle 
and Son, Bergen ; dimensions, 352ft., 48ft., by 27ft. Zin.: engines, 
triple-expansion, 25in., 48in.. 65in. by 42in., pressure 160lb.: 
constructed by, Central Marine Engine Works of builders ; the 
speed as recorded by log was 11 knots, and the trip was very 
satisfactory ; trial trip, April 7th. 

MAJESTIC, steel screw steamer ; built by, Irvine’s Shipbuilding 
and Dry Docks Co.; to the order of, Messrs. W. H. Cockerline and 
Co., Hull ; dimensions, 336ft., 47ft. by 24ft. 10in.: engines, triple- 
expansion, 24in., 38in., 64in. by 42in., pressure 160 Ib.; con 
structed by, Richardsons, Westgarth and Co., Limited ; a mean 
speed of 10? knots was attained on the measured mile ; trial trip. 
April 8th. 

BRITANNIC, steel screw steamer; built by, Messrs. Wm. Gray 
and Co., Limited ; to the order of, Messrs. W. H. Cockerline and 
Co., Hull: dimensions, 353ft. 6in., 49ft. 6in. by 25ft. 2in.: 
engines, triple-expansion, 25in., 40in., 65in. by 42in., pressure 
160 Ib.; constructed by, Central Marine Engine Works of builders ; 
a speed of 11 knots was attained ; trial trip, April 8th. 

AGINCOURT, steamship ; built by, Northumberland Shipbuilding 
Company, Limited; to the order of, Furness, Withy and Co.. 
Limited, for the Agincourt Steamship Company: dimensions, 
373ft., 48ft. by 30ft. 10in.; to carry, 7000 tons deadweight ; engines, 
triple-expansion, 25in., 4lin., 69in. by 48in., pressure 180 Ib.; 
constructed by, Richardsons, Westgarth and Co., Limited ; the trip 
was satisfactory, and a speed of 1] knots was attained ; trial trip, 
April 9th. 








Tue remarkable eagerness displayed by the Chinese 
Court on its return from exile to adopt Western conveniences, led 
to the building of a line 254 miles long from Kao-pei-tien, on the 
Peking-Hankow line, to the Western tombs, so that now his 
Majesty can perform his sacrificial mtes there with the minimum 
of inconvenience and loss of time, says the British Consul at 
Tientsin. The much discussed extension from Kou-pangtzu—56 
miles west of Newchuang—-to Hsinmin T’un is now an accomplished 
fact, and the traffic is said to be large and remunerative. It is 693 
miles in length. The total mileage of the Imperial railways of 
North China is thus brought up to 580 miles, and extensions of the 
system by building a chord line from Tientsin to Paoting, and from 
Feng-t’ai vid the Nanku pass to Kalgan--100 and 115 miles long 
respectively—are spoken of. 
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HYDRAULICALLY-PROPELLED MOTOR 
FIRE FLOAT. 

WE illustrate on this page a new fire float, specially designed 
for use on the Reading Canal for the protection of Messrs. 
Huntley and Palmer’s biscuit works. It is of novel design, 
being built to pass under bridges giving only 4ft. 6in. head- 
room, and draws only 2ft. 6in. fully loaded. The hull is 
of steel, 32ft. long by 9ft. Gin. beam. It contains a large 
engine-room and a compartment aft with reels for 1000ft. of 
hose. The machinery consists of two 30 horse-power four- 
cylinder petrol motors, driving two Merryweather ‘‘ Hatfield’ 
pumps independently, mounted on a strong bed-plate. A set 
of engines is shown in one of the illustrations. Suction is 
taken from both or either side of the boat, large strainer boxes 
and stop valves being fitted. Both pumps deliver into a 
main pipe Jed fore and aft, and the boat is propelled by jets 
either ahead or astern, and steered by shutting off on either 
side, control being by means of levers on deck. From the 
main pipe there are six hose outlets, so that six streams can 
be thrown at once. A monitor is also being fitted, to throw 
one large jet when required. The engines are water-cooled 
and have duplicate high-tension electric ignition. The petrol 
tanks carry ten hours’ supply. The capacity of the pumps is 
600 gallons per minute, and the boat can travel five to six 
knots per hour in still water. She was built by Messrs. 
Merryweather and Sons. 





AMERICAN ENGINEERING NEWS. 
(From our own Corre sponde nt.) 

(roads engine with large jire-box.—The New Jersey Central 
Railroad, U.S.A., has in service some heavy goods engines 
with fire-boxes 8ft. wide and 10}ft. long, giving 82 square feet 
of grate area. These are designed specially for burning fine 
athracite coal, which is fired through two fire doors 16in. 
diameter. The fire-box is about 5ft. deep, and has a crown 
radius of 54ft. The outer fire-box shell has a top radius of 
4ft., and sides of 8ft. 6in. radius. The height of steam space 
over the crown sheet is about 27in., and the crown sheet is 
supported by radial stays. They are simple engines, of the 
Consolidation type, having eight-coupled driving wheels and 
a two-wheeled leading bogie. The cab is forward of the fire- 
box, with a hood over the tender deck, and the air brake 
reservoirs are placed on either side of the top of the fire-box. 
The dimensions are as follows :— 

Cylinders : 
Driving wheels .. 
Bogie wheels 
Wheel hase— 
Driving .. 
Engine .. 
Engine and tender 
Weight— 
On drivers 
Ofengine .. .. .. 
Of engine and tender 
Steam ports A = 
Exhaust ports 
Boiler, diameter 
Steam pressure .. 
Fire-box od 
Tubes No., 409 ; 
Tubes, length 
Heating surface— 
Tubes 2a 
Fire-box 


20in. by 32in. 
4ft. Tin. 
2ft. 9in. 


15ft. 3in. 
24ft. Tin. 
54ft. 


93 tons, American 
104 ,, ” 
Ma! i¢ 
294in. 
65 square inches 
6ft. 6in. 
200 Ib. 
See ee 10ft. 3in. by 8ft. lin. 
diameter 2in. 
° 13ft. 10}in. 


square feet 
) tr 


Grate surface 
Style of grate 
Funnel— 
Diameter 
Height .. 
Height above rails 
Tail tocentre of boiler 
Valves— 
Piston, travel 
Outside lap .. 
Lead .. . 
Coal on tender ; 
Lg A eee eee 7000 gallons 
Weight of tender empty (double-bogie) .. 27} tons 
Gas engine electric light plant.—The electric light-company 
of Bradford, U.S.A., has had very successful results ‘from a 
change from steam to gas as motive power in the central 
station. There are about 5000 incandescent lamps of 16 


15in. to 164in. 
2ft. 3in. 

14ft. 10}in. 
oft. 3in. 


5 fin. 
lin. 
prin. 
12 tons. 


candle power, and 164 open are lamps of 9:Gampéres. There 
is a considerable day load for power for local factories at a 
meter rate of 3d. to 74d. per kilowatt-hour, while the domestic 
lighting averages 6d. There are five generating units, each 
driven by a Westinghouse vertical three-cylinder engine, two 
with cylinders 15in. by 22in., and three with cylinders 13in. 
by 14in. The two large engines drive aJternators of 170 and 
180 kilowatts, one of the others drives a 70-kilowatt alternator, 
and the others each drive two 50-light are generators. An 
8 horse-power Otto engine drives a pump and air compressor. 
The gas has a value of about 1175 B.T.U. per cubic foot, and 
is used in a mixture of 12 to 1, while the pressure is reduced 
at the station from 50 lb. to 8 ounces. Ignition current is 
furnished at 100 volts, and an automatic switch reverses the 
current from one end of the igniter to the other every day, 
so that these igniters last eight or nine months. The cylinder 
head and exaust valves are cooled by separate streams of 
water, and the cooling water averages 63,500 gallons per day, 
or 0°8 gallons per horse-power capacity. The net gas con- 
sumption is 21} cubic feet per kilowatt-hour, or 16 cubic feet 
per electrical horse-power per hour. The total operating cost 
is under £3 per horse-power capacity for the gas plant, as 
against £7 5s. forthe cld steamplant. At present theengines 
are considerably underloaded, and higher efficiency and 
economy are expected as the load increases more nearly to 
the capacity. 

An American automobile train.—While a French inventor, 
M. Renard, has recently invented a traction system—in which 


mee 

horse-power, directly connected to an electric generator Ty 
current generated is delivered through a controller sia 
distributed to a motor on one axle of the engine, and on prin 
axle of each wagon. The wagons have sheet-iron bodies ps 
weigh 44 tons empty, while their load capacity is 15 ane 
The frames are of steel channels, and the load is dischar, ved 
through side doors. The wheels are of flanged boiler sie 
The rear axle is rigid, and is driven from the motor by chain 
gearing. The front axle is carried in a swivelling frame 
like that of an ordinary wagon. With this arrangement all 
the wagons follow the same path when taking curves, As 
there are no repair facilities anywhere near the borax deposits 
each motor car has two gas engines, and with both of these 
connected to one generator a speed of 44 miles an hour ee 
be made with a loaded train. One engine will give power 
enough to haul the train at a lower speed. Of course, under 
other conditions, only one engine would be supplied. The 
| wagons are all equipped with the Westinghouse air brake 
controlled from the motor car. , 
Aérobic filter.—At the new Allis-Chalmers Engine Works 
| U.S.A., there is a sewage purification plant with a capacity 
for purifying the sewage from an establishment employing 
3500 men, this capacity being 80,000 gallons daily. It con. 
sists of a septic tank, provided with a grit chamber and ay 
anaérobic filter, with final treatment through an open 
percolating or aérobic filter. The first, or anaérobic filter 
is composed of lines of 4in. tile pipe laid with open joints on 
a concrete floor, and spaced din. apart. These are covered 
with coarse clinkers, and then 7ft. of cinders in layers of 
varying fineness. The second, or aérobic filter, consists of a 
concrete floor, 40ft. by 60ft., with a slope of Gin. from the 
centre to the edges, where are concrete gutters to collect the 
effluent and deliver it into a discharge pipe leading to a ditch, 
Brick piers 10ft. high support a roof, but the sides are open, 
On the concrete floor are lines of 4in. tile pipe, to admit air 
to the interior of the filter. Over them is filled the filtering 
material, consisting of fin. to fin. cinders, forming a bank 
8ft. high at the sides, 74{t. at the middle, and with a top area 
of 30ft. by 34ft. The slopes were covered with large clinkers, 
Over the top of this filter bed is a distributing system of 
wooden troughs, with openings fitted with slides, so that the 
amount of water can be regulated to get a uniform distribr. 
tion. The flow is much greater than had been estimated, 
reaching 250,000 to 400,000 gallons per day, and containing 
oil and hot water from the machinery; yet the plant works 
with entire satisfaction. It has been found, however, that 
cinders will disintegrate, so that in future a harder material 
should be used: it will also be better to face the slopes 
with dry rubble masonry cr tile laid in mortar, so as to 
prevent slipping. 
The expanswn of cast iron under heat fn 
1896 a paper was presented before the American Institute of 
Mining Engineers upon the ‘‘ Mobility of Molecules in Cast 
Iron,’’ by Mr. Outerbridge, and he has lately made public the 
results of a series of experiments made by him on this matter, 
Two test bars of exactly equal size were cast frein the same 
ladle of iron, and after being cleaned, they were lin. square 
and 14}%in. long. One bar has since been repeatedly heated 
and cooled, and has been thus actually caused to grow in 
size, being now 16gin. long and Igin. square. The bar 
originally contained 14°81 cubic inches ; it now contains 
20°88 cubic inches, an expansion of 41 per cent. in volume. 
The bar—and other similar bars treated with the same 
results—was heated in a case-hardening furnace, the tempera- 
tures being recorded by a pyrometer. It has been found that 
there isa certain temperature which produces the greatest 
expansion. To protect the bar from scaling or oxidation it 
is enclosed in an iron pipe, the ends of which are sealed with 
clav. The bars are maintained at from 1200 to 1450 deg. 
Fah. for one hour, and are then allowed to cool off. 
Microscopie examinations of the expanded bars show a chang 
in structure, although in external appearances they ar 
smooth and straight, with sharp corners. [In the microscopic 
examinations dark lines are seen, radiating in all directions. 
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the engine or motor car drives the wheels of the wagons by 
means of flexible shaft connections—a simpler méthod has 
been devised in the United States, and a number of these 
automobile trains have been built for hauling borax from the 
Death Valley, in California. The engine or motor car is 
mounted on four wheels and weighs 74 tons. In it is a 
three-cylinder, four-cycle, vertical inverted gas engine of 75 


PS FOR FIRE FLOAT 


These are spaces or cracks between the crystals of iron, show- 
ing that the crystals have been pushed out in all directions 
when heated, and have not returned to their original positions 
when. cold. - The increase in cubical dimensions is thus due 
to molecular movement, and not to chemical changes, or 
changes in the crystalline structure. Bars of steel subjected 
to the same treatment contracted about tin, to the foot. 
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ALCOHOL AS A MOTIVE POWER.* 





Own. to the relatively high price of the unsuitable methylated 
spirit sold in this country few attempts have been made to utilise 
it asa fuel in internal combustion motors. We have, therefore, 
to go to the Continent for our information with regard to the 
subject, and although the use of alcohol in autocars has perhaps 
made more progress in France, yet the quantity of alcohol used 
as a fuel for motors in Germany 1s undoubtedly far larger than in 
France, owing to the fact that in Germany alcohol is looked upon 
more as a fuel for slow running motors of 2 to 30 horse-power, 
which, though smaller in number, are larger consumers. 

If the question be asked why alcohol was so long neglected as a 
source of power for internal combustion engines when efforts were 
being made in every direction to find an outlet for the over-produc- 

tion which was taking place, the answer is to be found in a 
consideration of the relative heats of combustion of this substance 
compared with those against which it had to compete. Jt is near 
enough for our purpose to take ‘the heat of combustion of alcohol 
as 5500, and of petrol and paraffin at about 10,250. At first sight 
it would appear hopeless to compare two such substances as a 
source of power unless the price of the one possessing lower calorific 
effect Was approximately one-half that of the other. If the value 
of a fuel were indeed measured by its heat of combustion, this 
would be the case; but fortunately it is not so. We depend 
rather on the number of calories which can be converted into work. 
In this respect it is interesting to follow the gradual development 
of German alcohol gas engine production. The solitary specimen 
above referred to showed at a brake test such a consumption that 
the efficiency was approximately 124 per cent.—that is to say, 
124 per cent. only of the heat units conveyed into the machine 
were given out again in the form of work. If we compare with 
this the results of the comparative tests of the alcohol-driven gas 
engines entered in 1902, in the competition for the prize offered in 
that year by the German Agricultural Society, we learn what 
astounding progress has besn made. Out of the ten machines 
entered in this competition no less thaa three gave efficiencies of from 
32-7 to 30-9 per cent. when working on full load. This is an 
astonishing result, and it places the alcohol motor very high in the 
list as an economical machine for the conversion of heat into work. 
I think it would be worth while to look a little more closely into 
the results of the examination of the motors entered in this com- 
petition. These were carried out vy Professor Dr. Meyer, of 
Charlottenburg, and are published in volume 78 of the “ Arbeiten 
der Deutchen Landwirtschafts-Gesellschaft.” It must certainly be 
of interest to learn as far as may be to what these extraordinary 
results are attributable. In the first place, it is worthy of note 
that the degree of depression which was used, though very variable, 
was on the whole very much higher than that which it is customary 
to use for petrol-driven motors, In some cases a compression up 
to 10} atmospheres was used, and the greatest explosion pressure 
attained was in a number of cases as high as 33 atmospheres. 

The possibility of using such high compression without pre-igni- 
tion is due to the high specific heat of alcohol vapour, and the fact 
that the spirit contains 10 per cent. of its volume of water. 

A study of Professor Meyer’s work certainly leads to the con- 
clusion that the increased efficiency of the alcohol motor is 
entirely due to the increased compression employed, and the 
possibility of employing this compression is due, in the first place, 
to the low inflammability of alcohol air mixtures, but, in the 
second place, and in a higher degree, to the water contained in the 
alcohol. 

The conversion of alcohol into a state fit for explosion requires 
other means than in the case of petrol. This is obvious, when we 
consider that the heat required for the evaporation of alcohol is 
about two and a-half times as great as that for petrol, and we have 
further to bear in mind that there is 10 per cent. of water present, 
requiring tive and a-half times the amount of heat to evaporate it, 
compared with an equal weight of petrol. At first sight it would 
seem that this would be a serious difficulty in the utilisation of 
alcohol, but if we calculate the actual amount of heat which is 
necessary to evaporate a certain quantity of alcohol containing 
10 per cent. of water, we find that it amounts to only 54 per cent. 
of the total heat of combustion of that same amount of alcohol 
in calculating the heats of combustions, in all cases it must be 
understood that the heat which would be given out by the water 
vapour in the products of combustion condensing from the form of 
steam is not taken into consideration. This 54 per cent. of heat 
necessary to convert the alcohol into vapour can readily be 
abstracted either from the exhaust gases of the motor or from the 
water taking away heat from the cylinder walls. 

By making use of the saturation equivalents of alcohol and water 
for air at various temperatures, it is possible to find out to what 
temperature the in-going air into the carburetter must be heated 
in order that the mixture of air, alcohol, and water passing into 
the cylinder may be such that there is no necessity for any of the 
constituents to be in a state of suspension as liquids. We find that 
it is only necessary that a temperature of 190 deg. Cent. should be 
attained. This comparatively high temperature is only required 
when the mixture entering the cylinder is to contain the maximum 
amountof alcohol which the oxygen present is able to fully consume, 
and this, I need scarcely point out, is a state of affairs which it is 
not desirable to have. It is in all cases preferable to work with an 
excess of air, in order to make sure that combustion shall be as 
complete as possible. Of the ten motors entered for the competi- 
tion before referred to, Professor Meyer found that the one 
which worked on the poorest mixture with the most economical 
results would require the in-going air to the carburetter to be 
heated to a temperature of 125 deg. in order to carry the alcohol 
and water in the form of vapour. 

The above caiculations are carried out on the supposition that the 
air which is used to start with is saturated with water vapour at a 
temperature of 15 deg. Cent., a state of affairs not often attained 
even in this climate. It is also easy to prove, in those cases where 
the air is not warmed prior to entering the carburetter, that it is 
only necessary to heat the mixture of air and alcohol spray to a final 
temperature of 30 deg., in order to attain complete evaporation of 
the liquid ; that is to say, contact of the sprayed mixture with a 
sufficiently large surface at or over 35 deg. Cent. to evaporate 
the liquid, and to give the mixed vapours a final temperature of 
30 deg. Cent. is all that is necessary.’ This, I am sure you will 
admit, is something which is quite easily within the bounds of 
possibility. 

It is interesting to notice in Professor Meyer’s analyses of the 
results of his test that the motors, which worked with a strongly 
heated mixture, and which had in consequence to work at a lower 
compression, did not give such economical results as the motors 
working with a cooler mixture and a higher compression. We may 
take it, then, that the most economical results will be attained by 
a carburetter which delivers the mixed air and alcohol vapour at a 
temperature as little as possible above that necessary to retain the 
alcohol in the form of vapour, because by so doing we shall be 
enabled to work with safety at the highest possible degree of 
compression, 

A circumstance which plays a considerable réle in the efficiency 
of spirit-driven engines has been proved by Mr. Fehrmann to lie in 
the temperature of the water employed in the cooling jacket. It 
will be readily understood from what has gone before that the 
sudden introduction of the air saturated with alcohol and water 
into a cylinder with very cold walls will have the effect of con- 
densing the fuel and leaving a poor mixture, and such is indeed 
the case. It has proved impossible to run some alcohol motors 
with their water jackets supplied at a temperature of 0 deg. Cent. 
The great importance of this point, however, was not understood 
until Fehrmann showed that the amount of alcohol required in 
some cases to drive a motor on half-load was 100 per cent, more 





Bey, ald ge read ata meeting of members of the Automobile Club on 
Thursday, March 24th, 1904. Abstract. 





when the water in the cooling jacket was kept at about 15 deg. 
Cent, than when the jacket was kept at 100 deg. Cent. This is a 
subject of very great importance, and all tests of fuel consumption 
in alcohol motors which do not take this into account will of 
little or no scientific value. 

With regard to the general comparison of the properties of 
alcohol as a power-producing substance for motors compared with 
petrol, we may point out that the combustion of alcohol in the 
motor under full Toad is practically complete, and that the products 
of combustion are odourless, or nearly so, It has been stated that 
during the explosion of mixtures of alcohol and air acid substances 
might be formed which would have a deleterious effect upon the 
substances of the cylinder and the valves. The Experimental 
Fermentation Institute at Berlin have alcohol motors which have 
been running for years, and in no case have any signs of such 
action been observed. Only in the case of a small motor, which is 
frequently running on very light or no load, it was found that the 
exhaust pipe was slightly sooted, owing most probably to the low 
temperature which obtained, and the consequent incomplete 
combustion. 

In concluding this part of our subject we may say that, in so far 
as alcohot is less volatile and has a higher ignition temperature, it 
is much less likely to be a source of accidental fires, Its storage 
need not be subject to the same stringent regulations, and in its 
carriage it is not subject to the same severe restrictions. It is 
more pleasant to handle than either petrol or paraffin ; it is homo- 
geneous, which is more than can be said for the present supply of 
petrol. The composition of the later supplies of petrol is becoming 
more and more heterogeneous, and there is an ever-growing per- 
centage of high boiling point constituents, which will do their 
part, no doubt, towards adding .to the unpleasant smell of the 
effluent gases and in diminishing the already poor efficiency of the 
petrol engine. An ideal liquid for a carburetter should have a 
fixed boiling point, then the instrument can be properly arranged 
for the work it has to do. 

The question of cost.—The average user of a motor does not ask 
what proportion of the heat value of a certain fuel is obtained as 
work, but rather what does it cost in fuel to obtain a certain amount 
of work, and this question we must now consider. 

From what has gone before we know that petrol and alcohol 
stand in the ratio of 2:1 as regards their heat of combustion, but 
that in the case of alcohol 30 per cent. of this heat is obtainable 
in the form of work, while in the case of petrol only 20 per cent. 
can be so obtained. } 

We require, then, four parts of alcohol or three parts of petrol 
by weight to yield the same amount of heat in the form of work. 
Taking petrol at 1s. 3d. per gallon—price quoted the writer in 
Hamburg for quantities of 30 gallons—and allowing for the different 
specific gravities, we should have to buy alcohol at Is, 1-2d. per 
gallon to place them on an equal footing as yielders of power. 

The comparison between paraffin oil and alcohol, taking their 
relative efficiencies at 15 per cent. and 30 per cent., shows us that 
these two would have to be sold at the same price to give equal 
economic results. From now up to the end of 1908 motor alcohol 
containing 10 vol. per cent. of water is to be had in Germany, 
delivered at the nearest railway station, at 9d. per gallon, in lots 
of not iess than 1500 gallons, and at 10d. per gallon in lots of 40 
gallons, cask free, but returnable. To buy in quantities such as 
a pint at retail dealers it costs at the rate of 1s. 3d. per gallon, at 
which price it is still cheaper than petrol at 1s. 6d.—by no means 
an unusual price in England. 

The problem of supplying motor fuel at a price which will not 
only render it cheaper than petrol, but which will enable it to 
compete with paraffin oil, has been solved in Germany. 

What are the conditions in England? Buying methylated 
spirit in quantity, we can obtain it at 1s. 1ld. per gallon, and 
when obtained it is not so suitable as a fuel either for motors or 
lamps as is the cheaper German spirit. 

Let us now fora moment regard the position of the British 
motor car user with regard to fuel. We are practically compelled 
to use petrol, a substance of uncertain composition, one which is 
continually becoming less fitted for the desired purpose ; an exceed- 
ingly inflammable and volatile substance, whose storage is only to be 
undertaken by the salesman under stringent regulations, and the 
carriage of which is hampered by heavy costs and rigid conditions, 
This list of drawbacks, serious as it is, makes no mention of the vile 
smell of the exhaust gases, which is a consequence of the imperfect 
combustion of this fuel, nor of the increased insurance premium its 
use brings upon our cars, and the buildings where these are stored, 
neither does it call attention to the charcoal-coated pistons and 
sooty valves and plugs so easily yielded if the air supply is not 
quite adequate. Beyond this such a large proportion of the high 
heat of combustion of this fuel has to be removed from the cylinder 
walls, that very efficient cooling systems have to be used for the 
circulating cooling agent. But I think you will agree with me, 
having regard to recent happenings in the cotton trade, that the 
chief objection to the use of petrol as the fuel for motor cars lies in 
the fact that it is an imported substance supplied from a limited 
number of foreign sources and distributed to a large extent by one 
huge corporation. 

Even granted that the supply is likely to remain equal to the 
demand, is it wise to leave ourselves at the mercy of outsiders ? 
Will the suppliers, when they find our demands going up by leaps 
and bounds, as they must do if our output and import of cars 
grows as it is doing, not use the opportunity to raise prices? 
Where is the competitive supply to come from which alone can 
prevent such a position? The ease with which combined action 
can be arranged among a limited number of firms controlling 
practically all the output of one commodity, especially when 
circumstances play into their hands, has been shown many times of 
late, and for this reason little reliance is to be placed upon the 
,0ssible competition of one source of petrol supply with another. 

‘rance, Germany, Russia, Austria, Hungary can with home-pro- 
duced alcohol as a competitor resist any attempt to unduly raise 
prices —they can, even now, force a supply of the very best and 
most suitable petrol to their markets. Then, if the supply of petrol 
falls below requirements, they can quietly turn to that home- 
produced competitor which far-seeing Governments have for years 
been fostering. 

Let us turn to the position of the motor trade with regard to 
this subject. We may, I think, accept it as a fact that the cost of 
the fuel used to propel any motor vehicle gains in comparative 
importance in the estimation of the owner the less the cost of the 
vehicle. Alsothat the owners of light trade motor vans will attach 
great weight to fuel consumption and price, because in their case 
the cars, unlike pleasure vehicles, are running all and every day. 
As long as motor cars are regarded as the playthings of the rich, 
the question of fuel cost will have comparatively little weight. 
But the motor user of the future—nay, largely of the present—is 
not the six-cylinder car man. The motor trade of the future has 
to look for buyers to the large middle-class population and to the 
tradespeople, to whom fuel cost will be as, if not more important 
than, capital outlay. 

I ask you, would the prospects of, let us say, the motor cycle 
trade be injured if it became generally known that next year 
petrol would be 2s. a gallon, re might be more lateron? The 
uncertainty, once it became general, would be worse in its results 
for the trade than quite a considerable known and stable increase 
in price. 

But what is to prevent such arise in price? Does not every- 
thing point to its probability ? 

It is well to remember that only about 2 per cent. of the world’s 
output of crude petroleum is suitable for motor spirit, if the whole 
of this could be collected, which is by no means the case. 

Now look at the growing demand. It would seem as though the 
number of cars in this country would double in the next two 
years, and in America, from all accounts, progress will be even 
more rapid. 

After the Americans have supplied their own demands—which 
they will do first—is there going to be enough for the rest of the 





world? Is not America much more likely to become a competitive 
buyer? These are very difficult questions to answer, but my 
chairman—and I know no equal authority—is of the opinion that 
unless some new source of supply is discovered or developed prices 
are bound to go up, and that seriously ; and remember, gentlemen, 
this is leaving out of the question the possibility of an artificially 
engineered increase in price. 

ere I should like to add that our own Government have every 
reason to wish for a substitute for petrol as a fuel for motors in 
their submarines. The prospect of the supply being cut off in 
time of war is another weighty argument against its use for this 
purpose. 

Consider that alcohol as a motor fuel is free for the most part 
from the objections urged against petrol ; that it is, of all exten- 
sively-used liquid fuels, the most nearly ideal ; that it is sold by the 
million gallons on the Continent for technical purposes as a source 
of light, heat, and power; then ask, why cannot we obtain it in 
this country at a similar price? 

The answer is, that our present laws and our system of taxation 
render it impossible. 

Now it would seem as though our development gained with 
great struggles was once more to suffer'a set back, owing tv 
the want of legislation which practically every Eurupean aud 
other more’distant countries have seen the necessity of long since. 

Time is too limited for me to go at length into the question of 
German as compared with English law in regard to alcohol, either 
as to production, distribution, or use.. This in itself is more than 
subject for a lecture, but I ‘may inform you that although the 
German Governmentshowed forethought for the chemical industries, 
they had taken little action as regards legislature concerning alcohol 
for other technical purposes—heat, light, or power—up to the year 
1887. At that time commercial alcohol generally cost, retail, at 
the rate of 3s. 6d. to 4s. per gallon. Since then note the change ! 
There is scarcely a village in the whole land where alcohol of 
guaranteed strength 90-95 per cent. cannot be obtained retail at 
Is. 3d. to 1s, 44d. per gallon. At this price it can be bought in 
stoppered bottles just as we are accustomed to buy mineral 
waters. 

Although I cannot deal at length with those phases of the 
German law which have called forth such a notable change, I can, 
by means of a few statistics, make evident the enormous import- 
ance and size the traffic in technical alcohol has attained, and in 
some ways compare our own position therewith. In the year 
1900-1 Germany produced 406 million litres—about 44 litres = one 
gallon. Of this 112 million litres were used for technical purposes. 
In the same year England’s consumption of technical alcohol was 
13 million litres. Please note that this total quantity of 13 million 
litres is a little over half the amount used by the German chemical 
industries, and about two-thirds of the quantity used in the manu- 
facture of vinegar per annum. 

The German consumption of spirit for technical purposes has 
grown from 71 to’ 112 million litres in six years; our consump- 
tion in the same period grew from 9 to 13 millions, -7 millioti 
litres progress per annum. If we progress at the same rate, and 
Germany stands still, we shail be equally large consumers in. the 
year 2064. ' 

How has this enormous progress been attained in Germany ! 
First, the government, seeing that cheap alcohol was a question 
of life and death to many industries, granted concessions as 
regards the use of duty-free alcohol to these trades, and now, as 
a consequence the world’s output of dyes, drugs, and artificial 
serfumes may be said to come from the German laboratories. 

hen, to encourage agriculture and to retain within the kingdom 
some portion of the enormous sums being expended for oil for light- 
ing and power, the Government put forward a system of taxation 
and excise which encouraged the cultivation of potatoes and the 
establishment of distilleries in the midst of potato-growing 
districts. 

Not until the Germans have driven paraffin oil out of their market 
will they be satisfied. As it is, post, army, railway use alcohol for 
power and light wherever possible. Doubtless the thought that 
every litre of alcoho] so used makes the nation more self-contained 
has its weight with the Government. 

In conclusion, I say that the case for a reduction in the price of 
alcohol for technical purposes is well established. Cheap spirit 
would place the rapidly-growing motor industry on a secure basis, 
because the production of alcohol can be extended almost without 
limit ; it would give our chemical manufacturers a chance of gain- 
ing some share of the enormous trade now in other hands. Its 
production might be made, by suitable legislation, to encourage 
agricuiture, to take back to the land some of the 900,000 workers 
who have left it since 1851, and give us back that physique in our 
young men, the loss of which is so bemoaned by the members. of 
the National Service League and so worrying to the War-office. It 
might go far to settle that tremendously important problem of 
‘¢ Our food reserve in time of war.” The enormous nutritive value 
of the potato crop—two and a-half to four times as great as that 
of a similar area under wheat—in an area necessary to produce, 
say, alcohol equal as an illuminant to one-half of the amount of 
petroleum imported yearly, would be of incalculable worth if we 
were ever in such position that immediate food was more important 
than prospective light. To be of real value a food reserve must be 
in this country, and if it is already spread over a large area of the 
country, so much the better. Give us only a portion of the vast 
sum which national granaries would cost, and we willimprove thestate 
of our agricultural industry, give the farm labourer a chance to 
increase his pittance by winter work—alcohol and starch and 
dextrin making ; encourage new industries and establish old ones 
firmly, and at the same time provide in a durable form the food 
reserve we ought to have. 








STEAM ENGINE MAKERS’ SOCIETY. 


THE publication of the Steam Engine Makers’ Society’s annual 
report has this year been delayed somewhat later than usual owing 
to the recent sudden death of Mr. Jas. Swift, the general secretary, 
who at the time was engaged on the preparation of his introductory 
address, only a portion of which he was able to complete.- As a 
consequence, in the report which has been issued this week to the 
members there is a noticeable absence of those keen criticisms 
upon labour and other questions more or less directly affecting the 
interests of the Society which gave a special value to previous 
reports. ‘ 

The introductory address, which is signed by Mr. Wm. Blink~ 
horn, the general secretary pro tem., states that the Society4¥ in 
much the same position as for some few years past, and the mem- 
bers are congratulated on its continued prosperity. At the close of 
1903 the Society owned £75,560, or equal to £7 16s. 7d. for each 
member on the books, of whom there were 9651 in 114 branches. 

The sums paid in unemployed benefit and fares to situations 
showed an increase of £109, and an average of Ils. 9}d. per 
member. The average number of members out of employment in 
1903 was 212 ; the lowest number being recorded in July, when 
only 133 were in receipt of unemployed benefit, and the highest in 
November, when 324 were recorded. The working expenses 
were practically the same for 1903, £2542, as for 1902, £2545, 
giving an average of 5s. 3d. per member, which, it is remarked, 
would bear comparison with any other trade organisation. During 
the year branches were opened at Cowes, Bradford, and Newcastle- 
on-Tyne. The new members admitted numbered 809, exclusions 
and deaths removed 461 from the books, leaving, as before stated, 
a net increase of 348. 

Passing on to comment briefly upon labour and industrial 
questions, the reporters say that it is very gratifying for them as 
a Council to be able to report that trade disputes during the year 
had been few; in fact, they might almost say nil. This had 
exceeded their utmost anticipations, for at one period it seemed 
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almost certain that a conflict on the wages question would take 
place. 

The ‘* premium bonus ” system is severely criticised ; it is stated 
that it has not been extended to any large firm of note, but in 
others, where it had become established before the close of 1902, it 
had not proved such a blessing to the workmen as the “ text- 
book ” issued on its inception led the artisan to expect. ‘In few 
cases,” the report proceeds, ‘has the workman any voice in fixing 
the time limit of his job, but simply gets a ticket with the number 
of hours on it. If he does it in less time, he has to be a mathe- 
matician to tell what his share of extra wage will be ; while, if he 
has saved too much time, it is quite probable the time limit will be 
reduced, the Carlisle agreement notwithstanding. In some cases 
piece-work has been repiaced by the ‘ premium bonus’ system, and 
in at least one case it has led toa number of men being replaced 
by boys, and in another by part of the men being paid off and the 
rest put on time limit for each job, but only on day wage. It is a 
pernicious system, and its ill effects will be seen more and more as 
time goes on.” 

In conclusion, referring to the future, the report states that they 
looked forward to 1904 with hope, though not without misgivings, 


for the signs at present visible were not such as to warrant them | 


in anticipating such good results as it had been their pleasure to 
record for the past. The wave of prosperity which had been with 
the country for the last few years seemed to be finishing its course, 
and it behoved all carefully to watch their own and the Society's 
interests, as only by doing this would it be possible to stand the 
strain the past has taught them they must expect. 








CATALOGUES. 


HoLpEN AND Brooke, Limited, West Gorton, Manchester. 
List No, 60, illustrating Brooke’s new steam trap. 

WILLIAM SKINNER, 51, New Kent-road, London.—1904 whole- 
sale trade price-list of cycle and motor fittings and accessories, 

Ropert W. BLAcKWELL AND Co., Limited, 59 City-road, 
London.—Leatiet describing the new section insulator, type B. 


GENERAL ELEcTRIC ComMPANyY, Limited, Queen Victoria-street, | 


London.—Fifteenth edition of Section L catalogue, devoted to 
electric bells. 


Batpwin Locomotive Works, Philadelphia, U.S.A.—Record | 


ef recent construction No, 
locomotives. 

Gippons BrotHers, Limited, Dibdale Works, Dudley, Worces- 
tershire.—Price lists of gear wheels, belt pulleys, driving belts, 
conveyor bands, and spiral conveyors. 


46, dealing with compressed-air 


ABEL ROLLASON AND Sons, Bromford Mills, Erdington, near | 


Birmingham.—Price-lists of cast steel ingots, rolled steel billets, 
rolled and drawn bars, rods, and wire. 

CLouD AND NICHOLS, Chiswick, London, W.—-Catalogue of the 
Buffalo marine motor. This is a vertical balanced petrol motor 
built with either two or four cylinders, 

ERNEST NEWELL AND Co,, Limited, Misterton, Gainsborough. — 
Section A, catalogue dealing with crushing, grinding, and 
separating machinery. In the production of this book consider- 
able taste is displayed, the illustrations being 
satisfactory. 


HtUMBOLD? ENGINEERING Works Company, Kalk, near Cologne. | 


English catalogue of electro-magnetic separators for slightly 
magnetic ores, 
Wetherill’s patent, and are in successful operation in this country 
and on the Continent. 

LOBNITZ AND Co., Renfrew, Scotland.—A neat little book has 
been published by this firm illustrating gold-dredging plant. 
Severai of the illustrations are reproduced from photographs of the 


machinery taken while in actual service, the other views show very | 


clearly the constructional features. 

Hyatt RoLLteR BEARING CoMPANY, Harrison, New Jersey. 
This booklet describes and illustrates very clearly the construction 
and advantages of this flexible roller bearing. 
also offered as to the principle on which the Hyatt bearing is 
based, and the field which it covers in its application to heavy duty 
at slow speed. 








THE NATIONAL PHysicaL LaBorATory.—Mr. Perey Longmuir, 
of University College, Sheffield, has been appointed junior assistant 
in the Metallurgical Department of the National Physical Labora- 
tory. Mr. Longmuir is a pupil of Professor Arnold, and bas for 
two years been engaged in research as a Carnegie Scholar ef the 
Iron and Steel Institute. He will at present assist Dr. Carpenter 
in carrying on the work undertaken by the Laboratory for the 
Alloys Research Committee of the Institution of Mechanical 
Engineers, 

RoyAL INSTITUTION.—A general monthly meeting of the members 
of the Royal Institution was held on Monday afternoon—the. 11th 
inst.—Sir James Crichton-Browne, treasurer and vice-president, 
in the chair. The Right Hon. the Marquis of Salisbury, Mr. 
W. B. Anderson, Mr. J. Benson, Mrs. G. E. Broiin-Morison, Mrs. 
Douglas Cow, Mrs. J. Mackenzie Davidson, Mr. J. A. W. Dollar, 
Mr. Bayntun Hippisley, Mr. E. W. Linging, Mrs. Master, Mr. 
J.C. Prince, Mr. E. A. Short, Mr. H. L. Tidy, Mr. W. Watson- 
Taylor, and Mr. C. S. Whitehead were elected members. The 
special thanks of the members were returned to Mr. Francis Gas- 
kell for his donation of £50 to the fund for the Promotion of 
Experimental Research at Low Temperatures. 


RAILWAY AMALGAMATION,—-The amalgamation of the Belfast and 
Northern Counties Railway with the Midland Railway of England, 
and the acquisition by the latter company of another Irish railway 

the Donegal—raises it from the position of third to second place 
among our British lines, in respect of extent of mileage, according 
to the Railay News. Although there are three other companies 
which actually own a greater length of line than the Midland, viz., 
the Great Western, London and North-Western, and North- 
Eastern, yet, when we take into account lines leased and worked, 
and share of joint lines, the Midland now takes a position between 
the Great Western and London and North-Western, with close on 
2050 miles of line, as compared with the former's 27113 miles, and 
the latter’s 20014 miles, 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty: Engineer captain (retired), 
T. New, to the President, additional, for service with Committee 
on Revision of Establishments. Engineer commander: A. Hart, 
to the Vernon and the Excellent, for torpedo and hydraulic course. 
Engineer lieutenants: A. R. Rolle, to the Vernon ard the 
Excellent (lent), for torpedo and hydraulic course ; T, B. Huddy’s 
appointment to the Vernon and the Excellent has been cancelled ; 
J. Hughes, to the President, for service with Committee on Revi- 
sion of Establishments ; J. G. Gundry, to the Egmont, as instructor 
in working of machinery of t.b.’s; G. H. Elgar, to the 
Leander, for the Thrasher; A. J. MacKean, to the Vivid, for the 
Diamond; C. E. Stone, to the Fire Queen, for the Brazen; 
C. F. Dunn, to the Vivid, for the Tiger; J. L. Stephens, to the 
Fire Queen, for the Latona ; G. H. Scullard, to the Fire Queen, for 
the Arab; C. Howle and H. W. Grant, to the Vernon and 
Excellent, for torpedo and hydraulic course, are cancelled; F. 
Graham, to the Kent; G. E. W. Crichton, to the Pembroke, for 
the Welland ; W. G. Colquhoun, appointment to the Excellent and 
the Vernon has been cancelled. Acting artificer engineer: G. T. 
Hales, to the Pembroke, for the Goliath. 
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AUSTRALIAN NOTES. 


ONeé of the most important Government reports published in 
New South Wales is that issued by the Public Works Depart- 
ment, but the lateness of its publication detracts somewhat from 
its value. The information for the year ended June 30th last is 
only now available. 

The Public Works Department comprises the railway and tram- | 
way construction, roads and bridges, water conservation and ; 
public watering places, sewerage construction, harbours and rivers 
and dredge service, the Darling Harbour—Sydney—resumptions, 
and other minor works. 

Much objection has been raised by the public on account of the 
ministers preferring to have public works performed by day 
labour instead of letting work out by private contract. The cost 
of the work performed by this department is classified as under :— 

£ 8. 

628,486 12 

947,545 14 5 

184,823 12 10 
2,676,889 0 11 


Contracts 

Wages 
ee ee 
Materials and miscellaneous 


d. 
3 


Total es . £4,432, 745 { 

With reference to the Government dockyard at Cockatoo Island, 
the under-secretary reports:—‘‘ Numerous complaints having been 
made from time to time in reference to the management of these 
works, a Royal Commission was appointed in January last to make 
diligent and full inquiry into the general administration, the 
method of engagement of labour, supervision and control and 
discipline of employés, rates of pay to various grades, granting of 
holidays to workmen, and the supply and custody of materials, 
|and to report what steps should be taken to place the whole 
| on a sound and business-like footing.” : 

As the result of this inquiry, and on the recommendation of the 
Commission, the management of the dockyard was placed under a 
board comprised of Mr. R. R. P. Hickson, president of the Harbour 
Trust, Mr. T. W. Keele, principal engineer for harbours and 
rivers, and Mr. A. E, Cutler, who has been appointed super- 
| intendent. 
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Owing to the want of funds almost all public works in New 
South Wales have been stopped, and, as a consequence, heavy 
retrenchment has taken place. All temporary officers have been 
dismissed, while a number of professional officers are required 
| to take up lower duties, and in some cases clerical work at a 
| reduced salary, while the clerical staff, whose duties have been 
| taken up by the higher officials, have been dismissed. This is the 
| outcome of the reckless expenditure that has been going on for 
some time past. 

In connection with the recent tenders for sixty locomotives to 
be manufactured in the State, in which the Government works at 
| Cookatoo Island were the lowest tenderers, the Premier of New 
| South Wales has authorised the formation of a board to ‘inquire 
| into the capacity of the Fitzroy Dock to manufacture locomotives.” 
| The board consists of Messrs. T. Woodroffe, chief mechanical 
| engineer, Victorian railways, T. Roberts, locomotive engineer, 
| South Australian railways, G. Nutt, formerly head of the loco- 
| motive branch, Queensland, W. Thow, chief mechanical engineer 
| New South Wales railways, and Mr, C. M’Alister, of Sydney. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE new quarter in the Midland engineering and iron trades opens 
favourably, and at the spring quarterly meeting in Birmingham 
on Thursday a more hopeful tone was discernible than for some 
time past. Engineers were present in good number, arranging for 
supplies of material from now until the end of June, and some 
large contracts of that kind were entered into for pig iron, steel, 
and for best bars and plates. Members of the engineering trades 
were able to satisfy their requirements at fairly reasonable rates, 
for although they found the market firmer than recently, and 
sellers less willing to make concessions, yet the general level of 
prices was by no means so high asin some previous years. There 
were indications, however, that the depression in the iron trade, 
which has lasted two or three years, is gradually passing away, and 
that matters are beginning to mend, and under these circumstances 
engineers were more willing to become customers, since they saw 
there was not much, if anything, to be gained by a waiting policy. 
Representatives of iron and steel firms were glad to see this ten- 
dency and reciprocated by making terms for forward business as 
early as they could, in order to encourage customers. 

Before Change closed the Unmarked Bar Association held a 
meeting and decided to advance prices bv 5s, perton, This makes 
the new quotation £6 10s. to £6 15s. ec is, however, considered 
doubtful whether they will be able to obtain all the advance in 
actual business, several engineering firms having placed orders a 
few days ago at the old rates, 

When engineers compared notes in the course of the afternoon, 
they found that the experiences of most of them were more favour- 
able than at the previous quarterly gathering. Electric lighting and 
traction undertakings have brought much work to the Midlands 
lately, and so have several water supply schemes for London and 
elsewhere. The Lilleshall Company has eight sets of triple- 
compound engines under construction for one of the London 
waterworks. These are slow-speed pumping engines, and every- 
thing has been done to secure economy of fuel. The cylinders are 
steam-jacketed, and they are fitted with Corliss valves. Super- 
heating will also probably be adopted. Considerable additions to 
work in hand at various engineering establishments in this district 
will shortly accrue from the extensive scheme which I alluded to 
last week, and which has since been sanctioned by the Birmingham 
City Council, comprising an outlay of £441,142 for the first equip- | 
ment of Summer-lane generating station, sub-stations, under- 
ground cables, and meters. Some of the tenders in connection 
with this matter have already been invited and accepted by the 
Committee, and others will be asked for at an early date. The 
extension will provide for additional electric power for municipal 
tramways. The machinery at the station will be driven by steam 
engines, 





great headway. 


Cost of Working the Principal Dredges during the Year ended June, 1903, New South Wales Government. 


| view to cutting, so the matter was not pressed. 


Tramway enterprise in other parts of this district is making 
An electric tramway is projected between Ol 
Hill and Blackheath, at an estimated cost of £30,000. In connec. 
tion with the electrical equipment and working of the tramways 
running between Birmingham and Dudley through Smethwick and 
Oldbury, two power stations are to be erected, one at Smethwick 


and the other at Oldbury, at an estimated cost of over £100,000, 


All the lines operated by the various companies are now of , 
uniform gauge of 3ft. 6in. About 53 miles are being worked by 
electricity, and eight miles are in course of being converted f¢ 
elestric traction. 

At the quarterly meeting of the Galvanised Iron Trade Associa- 
tion trade was reported favourable, and quotations were re-declared 
at £10 5s. to £10 10s. The shipments for the first quarter of this 
year have reached 97,031 tons, which is an improvement of 11,000 
tons upon the corresponding quarter of last year, and of 20,994 
tons upon two years ago, These figures were commented upon as 
being very satisfactory. The chief improvements have been as 
follows :—India, from 18,784 tons in the first quarter of 1903 to 
27,939 tons in the first quarter of 1904; Australia, from 8611 tons 
to 14,267 tons ; and the Argentine Republic, from 6666 tons to 14,615 
tons, These increases have more than made up for a severe 
falling off in the South African trade. It is significant as to the 
large dimensions of our foreign and colonial business in galvanised 
sheets that the value of the exports already this year has amounted 
to considerably over a million sterling. Marked bars were re. 
declared at £8, and the list houses reported favourably of the 
amount of work in hand. Steel was active at £6 15s. to £7 5s, for 
boiler plates, and £6 to £6 5s. for bars, with £4 5s. to £4 7s. 6d, 
for Bessemer billets. 

A good business was done in pig iron at 49s, for Lincolnshire, 
f4s, to 45s. for Northampton forge, and 45s. to 46s. for Derby. 
shires, whilst Staffordshire sorts ranged from 45s. for cinder up to 
00s. for best cold blast. The state of the Midland blast furnaces 
is as follows :—Lincolnshire, 13 blowing out of 20 built ; Derbyshire, 
35 out of 45 ; Northampton, 12 out of 20; Shropshire, 3 out of 9; 
Nottinghamshire, 3 out of 4. The only alteration on the quarter 
is in Staffordshire. North Staffordshire has 14 at work out of 32 
built, or 1 less than three months ago, and South Staffordshire, 17 
out of 38, or 2 less than three months ago. Coal was fairly 
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active, with prices for manufacturing sorts slightly firmer than 
recently. A moderate business was done in coke for foundry use, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester —There is still an absence of any real improvement to 
report with regard to the position generally throughout the 
engineering trades of this district. Representatives of most 
engineering firms still report trade as quiet, with comparatively 
little new work in prospect. The returns of the trade union 
organisations also continue of a very unsatisfactory character, 
showing a percentage of unemployed considerably above the 
average, the Amalgamated Society of Engineers having about 
54 per cent., the United Machine Workers’ Association about 
6 per cent., and the Steam Engine Makers’ Society about 3} per 
cent. of the members in receipt of out-of-work benefit. The 
reports which are sent in from the various Lancashire districts to 
the above societies return the industrial position generally through 
out Lancashire as bad. Especially is this the case in the textile and 
manufacturing centres, where trade is returned as either bad or 
very bad. The important engineering centres of Manchester, 
Salford, and the surrounding districts also, with one or two excep- 
tions, report trade as bad, and in many instances very bad ; in the 
Bolton district also bad and very bad are the prevailing reports, 
and the railway engineering centres of Horwich and Crewe are ina 
similarly unsatisfactory position. With regard to the shipbuilding 
industry, the Barrow-in-Furness districts return trade as either 
moderate or bad; the Liverpool returns are of much the same 
character, and all the Birkenhead districts return trade as bad. The 
stationary engine-building centres in the inland towns connected 
with the Steam Engine Makers’ Society are also in a very unsatis- 
factory condition as regards trade, and the position would seem to 
be getting worse rather than better. 

The local reports of the organising district delegates of the 
Amalgamated Society of Engineers are also equally discouraging. 
The Manchester district representative reports the position 
remains much the same as last month. The tool-making establish- 
ments are not as actively engaged as they were some months ago, 
due to a falling off in the volume of orders, and the number signing 
the vacant book does not show any appreciable decrease owing to 
the weekly suspensions consequent upon some firms working their 
hands weeks about. The representative for the Liverpool district 
also reports the state of trade remains much the same as 
reported in March, with the exception that in several districts 
matters look somewhat more gloomy. This refers to districts, 
however, where it might be described as only temporary, as it wis 
well known that there were plenty of orders on hand which might 
at any time be brought forward, and thus relieve the tension, Of 
course, he need not remind them the depression in the Lancashire 
cotton trade was largely responsible for so many of their members 
being unemployed and working short time in the County Palatine. 

Mr. G. N. Barnes, the general secretary of the Amalgamated 
Society of Engineers, reports that they had met the Executiv’ 
of the Employers’ Federation during the month on a number of 
questions which had been left outstanding. The first was 1) 
respect to the payment of night-shift work at Ipswich, and this 
was referred back for local consideration. The second was as to 
the payment of Sunday work at Rochester, and resulted in « 
mutual recommendation that double time be paid. ‘The third wi 
a question of interpretation of oil ship agreement, which wa 
dropped.. The fourth was also a London question, namely, the 
alteration of hours at Messrs, Crossley’s London shops. This was 
rather a complicated case, but the result was in theit favour, The 
fifth was a question of the working of piece-work prices at Messrs. 
Humber’s, Beeston. In respect to this case there was a great con- 
flict of local testimony, and as a result it was decided that in future 
shorthand notes be taken at all local conferences. The next ques- 
tion was from Stoke. It hinged upon the interpretation of the 
fourth clause of the Carlisle agreement ve premium bonus system. 
The firm had introduced the system, and dropped it in a few 
months, The firm did not appear to have experimented with a 
The last question 
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was from Lincoln, where the local employers had refused to meet 
their Committee, on the plea that there was nothing to discuss. 
The decision at the Central Conference was that the firm in ques- 
tion had no right to set up this plea. Hence a local conference 
4 ake place. . 

eee eel upward move in raw material is no doubt bring- 
i more inquiry on the Manchester iron market, but the 
actual trade of the district remains without really material im- 
provement. Certainly the industrial situation here has undergone 
E ficient revival to warrant the advance that has recently taken 


ing forwarc 


no su y ‘ 
Jace in pig iron and hematites. This advance has been forced 
ie users here mainly by the activity which has come over iron 


and engineering operations in other important districts and in the 
shipbuilding centres of the Nurth of England. Necessarily users 
of iron here, where they have requirements to cover, have to follow 
the advancing market, and the possibility that prices may be still 
higher is no doubt inducing an increased amount of forward buy- 
ing, but the position is becoming a difficult one for some branches 
of trade in this district. This is especially the case with regard to 
the Lancashire manufactured iron trade, which, in fact, is ex- 
tremely unsatisfactory, as makers, whilst they are unable to get 
any better prices whatever for finished iron, are being compelled 
to pay a very considerable advance on raw material. ‘ 

The Iron Change meeting at Manchester on Tuesday was fairly 
well attended, and the continued strong upward move in prices for 
both pig iron and hematites tended to bring. out rather more 
inquiry, users, in face of the probability of still higher prices, being 
naturally anxious to cover any actual requirements, The Lincoln- 
shire makers at their meeting on Friday decided upon an all-round 
advance of 6d. per ton. Lancashire makers had stiffened their 

yrices to a corresponding extent, and Derbyshire brands go on 
steadily hardening upon recent low quotations. Delivered Man- 
chester, No. 3 foundry Lincolnshire is now quoted 49s., Lancashire 
52s, 6d. to 53s., and Derbyshire 52s. 6d. to 53s, 6d. net. Forge 
qualities delivered Warrington average about 48s. 2d. for 
Derbyshire and 48s, 8d. Lancashire and Lincolnshire brands. 
Middlesbrough iron has further hardened about 6d. per ton, 
average quotations being now about 53s. 4d. net for No. 3 foundry 
delivered by rail Manchester. Scotch iron also tends similarly 
upwards, Eglinton being quoted about 53s, 9d. to 54s.; Glen- 
garnock, 54s, 9d. to 55s.; and Gartsherrie, 56s, 9d. net, delivered 
Manchester docks. There are still no quotations for either 
American or Canadian iron, owing to further arrivals not being 
as yet in prospect, and of American iron only a very small quantity 
is just now held at the Manchester docks. 

A fair amount of inquiry has been coming forward for hematites, 
and prices, which have advanced upon last week’s quotations, 
are in some instances 2s, 6d. per ton above the rates quoted a few 
weeks back. For ordinary No, 3 foundry qualities the minimum 
quotation is now 62s. to 62s, 6d., with some special brands quoted 
about 64s. 6d. net, delivered here. 

The Associated Lancashire Bar Makers held their usual meeting 
at Manchester on Tuesday, but no improvement was reported in 
trade, business for the most part continuing extremely quiet and 
mostly of a hand-to-mouth character. This continued unsatis- 
factory position of the finished iron trade is, in view of the steady 
upward move in the price of raw material, placing manufacturers 
in a difficult position, as not only are they unable to follow the 
upward move in pig iron, but even with the relatively very low 
price at which finished iron remains only a dragging sort of busi- 
ness is possible. Prices necessarily remain firm at the list basis 
rates as the minimum, Lancashire bars delivered stations not being 
quoted under £6 5s., and into warehouse £6 6s, 3d., with York- 
shire bars £6 5s., and North Staffordshire £6 5s, to £6 7s. 6d., 
delivered Manchester district. The Associated Hoop Makers also 
held their meeting the same day, and reported a very quiet trade, 
but no change was made in the list basis rates of £7 2s, 6d. random 
to £7 7s. 6d. special cut lengths delivered Manchester, and 2s. 6d. 
less for shipment. Sheets remain weak at about late rates. 

In semi-finished steel a strong tone continues, witha fair amount 
of business passing through. Local makers of billets have put up 
their prices about 2s. 6d. per ton, and are now quoting £4 11s. 3d. 
to £4 12s. 6d., with German billets about £4 6s, 6d. for 4in. and 
upwards, and £4 7s. 6d. to £4 8s, for 2in. and upwards, and no 
quotations on the market for American billets. Finished material 
is without quotable alteration ; there are occasionally some low cuts 
for special sales, but the general tendency is towards a hardening 
in prices. Delivered Manchester, bars range from £6 2s, 6d, to 
#6 5s. and £6 7s. 6d. ; common plates £6 5s. to £6 7s. 6d., with 
boiler plates very firm at £6 17s, 6d. for Lancashire boiler specifica- 
tions delivered Manchester district. 

In some of the Lancashire districts collieries had barely settled 
down into really full operation after the holidays until the com- 
mencement of the present week, and this protracted period of very 
irregular work has neccessarily considerably curtailed the output 
of all descriptions of fuel, whilst the recent spell of severe weather 
has kept up a tolerably active inquiry for house-fire qualities. In 
many cases, to meet requirements, collieries have been filling up 
out of stock, and with the recent colder weather bringing forward some 
extrainquiry for house-fire consumption, there has been a good deal 
of adverse criticism with reference to the reduction in prices by the 
Manchester colliery concerns with the commencement of the month. 
It is only in exceptional cases where collieries in other Lancashire 
districts have followed the reduction beyond modifying their 
prices where they have had to meet the lower Manchester rates, 
and in some instances they have not gone even so far as this, 
ie result is a good deal of irregularity in prices for house-fire 
coais, 

With regard to other descriptions of fuel the position presents 
no very material change, except that there are reports of contracts 
for gas coal having been placed at about 6d. under last year’s 
prices, There would seem, however, to be some sort of general 
understanding amongst Lancashire coal owners that where further 
concessions are made this year they should only be in those cases 
where collieries did not give way to any material extent last year, 
so that as far as possible the reduction in prices should not exceed 
‘nore than about 6d. per ton upon the 1902 rates. With regard 
*o steam and forge coals the demand continues only moderate, and 
prices, although without quoted alteration, are weak. There has, 
however, already been so much whittling down in these that 
further concessions are practically out of the question, as some of 
the commoner sorts of steam coal are to be bought at 7s. 9d. to 
8s., = better descriptions quoted 8s, 9d. to 9s, at the pit 
mouth, 

Engine classes of fuel are generally reported to be moving off 
fairly well, and prices are about maintained. In some instances, 
however, slack is hanging at Lancashire collieries, and is still 
ffered at very low figures from outside districts. At the pit 
mouth the average prices remain about 3s, 9d. to 4s, and 4s, 6d. for 
the commonest sorts ; 5s. to 5s. 6d. medium; and 6s. to 6s. 6d. for 
the best qualities of slack. 

The shipping trade continues quiet, with low prices still being 
quoted, common steam coals being obtainable at about 8s. 9d. to 
9s, 3d., with best qualities quoted 9s. 6d. to 9s, 9d. delivered 
Mersey ports or Manchester Ship Canal, 

Barvow.—The hematite pig iron trade shows more life again this 
week, but the market is not improving as quickly as it was hoped 
it would do, and the business doing is still much below that of six 
months ago, when the sudden slump occurred. Still, there is a 
gradual though slow change for the better, and additional furnaces 
are being lighted both in the Furness and the Cumberland 
districts, There are now 26 furnaces in blast, or 8 less than in 
the corresponding week of last year. Hematites are in better 
demand on local steel-making account, and there is a fuller business 
doing with makers of steel at a distance, but there is but a slow 
trade on shipping account. Orders are not well held by smelters 
who have no steel works to use up their produce, but those who 
have are regulating their output to suit as nearly as possible their 
own demand, There is a satisfactory feature in the fact that 





stocks of iron have been largely disposed of. There have been no 
transactions in warrant iron during the week, and stocks remain 
at just over 17,000 tons. Prices are firmer, at 55s. 6d. for mixed 
Bessemer numbers net f.o.b., and warrant iron is at 55s, net cash 
sellers, buyers 3d. less, 

Iron ore finds a rather better market, but the improvement in 
sales is very slow, and orders are not likely to be much larger for 
some time to come, although there is less competition with Spanish 
ores than was the case six months ago. This toa great extent is 
on account of the very low price at which native ores are now 
being sold, viz., 9s. per ton net at mines for good average sorts. 
Reports of a very satisfactory character are to hand as regards the 
new ore mines opened at Stainton and at Greenhaulme. 

Steel makers are better off for orders for steel shipbuilding 
material, but the mills are not yet able to work on full time. 
Rails are brisk, though competition from Belgium and Germany is 
keen. Hoops, billets, tin bars, and merchant steel have been 
largely ordered of late. 

Shipbuilders are busy, but no new orders are reported. 

Shipping remains very quiet at West Coast ports. Last week 
the exports totalled up to 12,933 tons—8260 tons of pig iron and 
4673 tons of steel—compared with 17,693 tons in the correspond- 
ing week of last year—a decrease of 4750 tons. The total ship- 
ments this year have reached 182,509 tons, compared with 249,888 
tons in the corresponding period of last year, showing a decrease 
of 67,479 tons, Freights low, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

BusINEss has been somewhat brisker in the South Yorkshire 
coalfield since work was resumed after the Easter holidays. The 
stoppage, which was continued until Thursday morning in Easter 
week, cleared away the accumulations of house coal, which is the 
chief feature of the market for the present. The demand for 
London and Eastern Counties’ markets is well maintained, in spite 
of the milder weather which now prevails. Values are, therefore, 
kept well up ; Silkstones still commanding 13s. 6d. per ton; while 
Barnsley house, in which the principal business is done, reaches 
12s. 6d. per ton in best qualities ; secondary grades making from 
10s. per ton. Consumers are expecting a fall in prices this month, 
but so far no reduction has taken place, nor is there any prospect 
of it in the meantime. The call for steam coal is very languid both 
on home and foreign account. Rates for shipping purposes are not 
satisfactory,and new season’s contracts make little progress. In the 
the coke trade quietude prevails in almost every direction, and 
small coal is in very slight request, the only animation being in the 
better qualities, other grades accumulating at the pits. 

The Yorkshire coal trade with Hull for the first quarter of the 
year shows a curious result, the weight being exactly the same as 
that taken to the port during the first three months of last year, 
namely, 735,232 tons. The business done for the month of March 
amounted to 252,640 tons, an increase of 37,856 tons on March of 
1903. Denaby and Cadeby Main-are again easily at the head of 
contributing collieries with 36,720 tons. The export trade is con- 
siderably less, the figures showing 114,000 tons behind the trade of 
the opening quarter of last year. The cause is clear. Owing tothe 
miners’ dispute in America, the United States had to call on the 
British collieries for supplies to the weight of 112,446 tons during 
the first three months of last year. So far this year they have only 
taken 477 tons. The total exports for the quarter were 227,898 
tons, against 341,934 tons during the three months of 1903. For 
the month the weight exported was 77,660 tons, against 105,158 
tons. No trade whatever was done with the United States last 
month, while in March, 1903, the weight sent to the States was 
17,966 tons. There has been a heavy falling off also in the demand 
for South America, Germany, France, Sweden, Norway, and several 
other markets. Heavy increases, however, are reported from Egypt, 
Holland, and North Russia. 

The first of the sinkings for coal to the East of Sheftield has been 
successfully accomplished. The Sheffield Coal Companyj has 
reached the Silkstone coal at Beighton, about six miles from the 
city. The coal has been reached at a depth of 4274 yards, which, 
with one exception—the Orgreave Colliery at 480 yards—is the 
greatest depth at which the Silkstone seam has been worked in 
the neighbourhood of Sheffield. It is satisfactory to know that 
anticipations have been fully realised, both in respect of extent 
and quality of the coal in the seam, the gross thickness of which is 
7ft. Gin., the best coal occupying 4ft. 9in. of that thickness. The 
whole of the work connected with the new shaft has been carried 
out by the Sheffield Coal Company and its officials. From 120 to 
130 men were engaged upon it under the superintendence of Mr. 
George Bradford, certificated manager at the company’s Burley 
Collieries, Mr. Walters, acting manager at the New Dinnington 
Colliery, and Mr. R. E. Horrox, resident engineer in charge of 
the works at Beighton. The company expects to raise between 
400,000 and 500,000 tons of coal a year from the Beighton 
shaft when the colliery is fully developed, which will 
mean the addition of something like two thousand miners 
with their wives and families, making, in all probability, a new 
population of nine or ten thousand souls to the little village on the 
edge of Derbyshire. The Sheffield Coal Company is further 
associated with the Sheepbridge Coal and [ron Company in the 
sinking now proceeding at Dinnington and Aston, where a depth 
of 450 yards has already been reached. The new colliery at 
Beighton is most conveniently situated for railway connection. 

In the general heavy trades of the city there has been no change 
since work was resumed. Advantage was taken of the holidays 
for stock-taking purposes in most of the large establishments at 
the Eastend. Nothing new can be reported in military material. 
There is a pretty general feeling that increased work may be 
looked for in railway material. The companies have so long been 
ordering from hand to mouth that they are now compelled to come 
into the market with orders to meet summer traffic. Inquiry is 
now being made with that view. Fresh orders are coming from 
the North-east coast shipbuilding yards for castings and forgings, 
although much of the work there is taken by German competitors, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


In Cleveland pig iron there has been something approaching a 
‘“hoom” this week, a good business having been done at a substan- 
tial advance in prices, and consumers have become anxious to buy 
for spring delivery. Deliveries have been very heavy this month 
so far; indeed, seldom has there been a better April in this respect, 
and already difficulty is experienced in securing the iron that is 
required, One consequence of this is the large withdrawals of Cleve- 
land pig ironfrom Connal’s stores. Thus, on the 2nd they had to 
report a decrease of 1359 tons; on the 7th one of 2786 tons; on 
the 10th of 1105 tons; and on the 12th of 1859 tons, the total 
decrease for the month up to the last named date being 6999 tons. 
The improved shipments are chiefly to Germany, Sweden, and 
Italy, and the increase in this respect much more than makes up 
for the lack of the American pe which a year ago was swelling 
the shipments of pig iron from Cleveland considerably. 

The price of No. 3 Cleveland pig iron has once more passed into 
the ‘‘forty-fives,”a figure which was last reported on Sep- 
tember 22nd last. For Cleveland warrants as much as 45s, 3d. 
cash was paid on Wednesday, this being 3s. 6d. per ton more 
than was reported on January 22nd last, when the minimum price 
of the last five years was ruling. That sanguine views are 
entertained by employers as to the future may be judged from the 
fact that the Cleveland mineowners, who, according to the last 
ascertainment of the realised price of Cleveland pig iron, were 











entitled to claim 3 per cent. reduction of wages from the men, 
expressed their willingness to waive that claim, on the under- 
standing that the men will reciprocate when they become entitled 
to an advance. The representatives of the ironstone miners, atacon- 
ference held with the mineowners at Middlesbrough on Wednesday, 
contended that the wages which they have been receiving during 
the last quarter, and which are 20 per cent. above the standard, 
should be the lowest they should be called upon to accept, but the 
owners do not recognise any minimum. The men are to give 
their answer on the 25th inst. Doubtless the fact that prices have 
gone up substantially during the last two or three weeks have 
induced employers not to insist upon a reduction, which the 
average of 42s, 3-97d. as the realised average price for last quarter 
would entitle them to. They are getting 2s. 8d. more than that 
now, and expect to see still better prices. At any rate, there is 
evidence of a healthier and more satisfactory state of business 
than has been reported since the early autumn. 

Makers have in some cases advanced the price of No. 3 Cleve- 
land G.M.B. pig iron to 45s. 3d. per ton, and some of them have 
been able to secure it. But generally 45s. has been the price for 
early f.o.b. delivery, both with producers and second hands, In 
the early part of the week a good deal of business was done at 
44s, 9d., but makers have not much to seH for early delivery, and 
they are not very ready to sell for delivery in the second half of 
the year ; iedead, it is difficult to get them even to give a quotation. 
For No. 1 the demand has improved considerably, especially from 
the Continent, as it usually does in April, and the price has been 
raised to 46s. 6d. No, 4 foundry has also been advanced to 44s. 6d. 
and No, 4 forge to 44s. Mottled and white have not moved, the 
former being at 43s, 6d., and the latter at 43s. 3d. 

Though prices of East Coast hematite pig iron have been 
advanced Is. 6d. per ton since the beginning of March, yet the 
situation is worse for the producers than it was then, because the 
prices of materials have risen more quickly than those of the pig 
iron, and the chances of realising profits are poor again. Coke 
alone has risen 1s. 6d. per ton—from 13s, to 14s. 6d. per ton for 
medium qualities delivered at Middlesbrough furnaces, and Rubio 
ore is 6d. per ton dearer, increasing the cost per ton of pig iron 
made by Is. per ton. Thus to set against the 1s. 6d. per ton rise 
in the price of hematite pig iron there is an advance of at least 
2s, 6d. in the cost of production. Wages have been reduced 2} per 
cent. at the furnaces, but that will not cheapen the make by more 
than about 1d. per ton. The improvement in shipbuilding has 
not lately enabled makers of plates, angles, and hematite pig iron 
to raise their prices as much as might have been expected. Mixed 
numbers of East Coast hematite pig iron stick at 52s. 6d., and 
No. 4 is at 51s. To be doing as well as the producers of Cleveland 
pig iron 55s. per ton should be procurable for mixed numbers of 
hematite, or 2s. 6d. per ton more than is at present obtainable. 
Rubio ore is quoted at 15s, 6d. per ton_c.i.f. Tees, but 15s. 43d, 
has been accepted. 

The shipments of pig iron from the Cleveland district this 
month up to Wednesday night reached 47,640 tons, against 
29,657 tons last month, and 59,913 tons in April, 1903, to 13th. 

It has been officially ascertained that the average price realised 
last quarter by the ironmasters for No.3 Cleveland G.M.B. pig 
iron was 42s. 3-97d. per ton, that being 1s. 9-4d. per ton less than 
in the previous quarter, and close upon 5s, less than in the corre- 
sponding period of last year. It was, in fact, the lowest figure 
that has been reported since the last quarter of 1898, while it was 
27s. 24d. per ton less than the maximum that has been recorded 
since then, that being 69s. 6-48d. per ton in the third quarter of 
1900. The average realised rate last quarter differed little from 
the average quoted price, which was close upon 42s. 10d., and this 
would indicate that makers had been doing a hand-to-mouth 
trade. In accordance with the sliding scale the wages of blast 
furnacemen in the North-East of England were reduced 2} per 
cent. from the 2nd inst., and the railway rates for the conveyance 
of ironmaking materials have also been reduced 2 per cent., these, 
like the wages, being regulated by a sliding scale based upon the 
realised price of pig iron. ; 

Sir Lowthian Bell, the chairman at the annual meeting of the 
shareholders of Messrs. Bell Brothers, Limited, Clarence Ironworks, 
Middlesbrough, gave some interesting particulars showing the im- 
provements that have been made in the furnaces in the district. 
When he commenced his career as a pig iron maker a furnace pro- 
duced 70 tons per week, and during the first ten years of the 
Clarence Works, 1854 to 1863, the average was 269 tons per week 
per furnace ; between 1864 and 1871 the average output was 394 ; 
from 1888 to 1893 it was 444 tons ; and now 850 tons are turned out, 
there being one furnace producing 1300 tons of Cleveland iron per 
week. In the early days the furnaces were 42ft. high, with a 
capacity of 4000 cubic feet ; now their height is 80ft. to 85ft., and 
capacity 25,000 to 30,000 cubic feet. The introduction of higher 
heats and greater pressure of the blast will account for part of the 
increased output during the last thirty years, and the use of hema. 
tite ore has also had its influence. 

The manufactured iron and steel trades are rather quiet, though 
there is somewhat more demand for plates and angles, but not 
enough to enable producers to further advance their prices, as they 
expected. They, however, look for continued improvements, as 
the shipbuilding industry is brisker, not only in this district, but 
also in Scotland ; indeed, it is reported that orders for over 60,000 
tons of shipping were last month placed with Clyde builders. The 
price of steel ship plates is £5 12s. 6d.; of steel ship angles, £5 5s.; 
of iron ship plates, £6 7s. 6d.; of iron ship angles, £6 2s, 6d.; and 
of packing iron, £5 5s., all less 25 per cent. f.o.t. Steel sheets 
are at £7 5s.; iron sheets at £7; corrugated and galvanised steel 
sheets, £10 15s.; and common iron bars, £6 2s, 6d., all less 24 per 
cent. f.o.t, Heavy steel rails are nominally at £4 10s. net at 
works, but business is very quiet. 

The engineering industry is in a more satisfactory condition, 
having naturally been influenced by the revival of the shipbuilding 
industry. The employers recognised this some time ago by post- 
poning their claim upon the men for a 10 per cent. reduction of 
wares. The men believe in taking the earliest advantage of the 
change for the better, and accordingly, in this district, the repre- 
sentatives of the Amalgamated Society of Engineers have sent ina 
claim for a 10 per cent. advance of wages to take effect in the 
course of the next two months. It is true there is more work in 
hand, but it is doubtful whether there is any marked change for 
the better in the range of prices; in fact, it has been partly the low 
prices that have brought in the extra work. 

Mr. Henry Crowe, who has for several years been the engineer 
at the West Hartlepool works of the South Durham Steel and Iron 
Company, Limited, has been appointed engineer at Messrs. Dor- 
man, Long and Co.’s works, Middlesbrough. 

The death took place on Sunday of Mr. John Stevenson, who for 
the last half century has been closely connected with the Cleveland 
iron trade. He was a native of Darlington, and was born there in 
1831. From 1854 to 1864 he was cashier for Messrs. Snowden and 
Hopkins, who established the Teesside Ironworks, Middlesbrough. 
In 1864 Mr. Stevenson started the Acklam Ironworks, at Middles- 
brough, which his firm carried on for nearly thirty years, when they 
were acquired by the North-Eastern Steel Company. Mr. Steven- 
son has latteriy carried on business as an iron and coal merchant, 
and has been managing director of the Grinkle Ironstone Company, 
as well as the Framwellgate Coal Company. 

The North-Eastern Railway Company has at length arranged 
with the men the rates of wages that are to be paid to the motor- 
men and others working the electric trains on Tyneside. The 
terms are not so good as those received by ordinary engine drivers, 
but are substantially better than those w hich were originally offered. 
The electric trains on the Benton section are being well patronised. 

The coal trade is improving, and prices of steam coal are on the 
move upward again. Coke is also increasing in value very sub- 
stantially—too quickly, in fact, for the ironmasters, who cannot 
well see their way to paying 1s. 6d. per ton more than in the early 
part of last month. The advancing prices are leading to prepara- 
tions for re-starting some of the coke ovens, Best steam coals are 
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up to 10s, 9d. per ton f.o.b.; seconds, to 9s.; and smalls, to 5s. 
Gas coals are steady in price, with demand rather quiet ; best is 
quoted at 8s, 44d.; and seconds at 8s, Coking coal is at 8s. 6d. 
f.o.b., but a contract for 40,000 tons for the Santander Ironworks, 
Spain, is reported at a price which leaves only 8s, per ton f.o,b, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been a firmer feeling in the pig iron market due to 
various causes. Reports from the Continent continue strong, and 
this has had a good effect, while a firmer feeling was also created 
by the withdrawal of a large amount of iron for stores at Middles- 
brough. 

Business has been done in Cleveland warrants from 44s. 7$d. to 
44s, 10d. cash, 44s. 10d. for delivery in twenty days, and 44s, 10d. 
to 44s. lld. one month. Scotch warrants are quoted 52s., and 
Cumberland hematite 54s. 9d. per ton, with scarcely any business 
reported. 

The demand for Scotch hematite is increasing, and prices are 
gradually moving upwards, merchants now quoting 57s. 6d. per 
ton for delivery at the West of Scotland Steel Works. 

There are 85 furnaces blowing in Scotland compared with 87 at 
this time last year, and of the total 42 are making hematite, 
37 ordinary, and 6 basic iron. 

The prices of Scotch makers’ iron are well maintained, any 
change that takes place being in an upward direction. 

The shipments of pig iron from Scottish ports in the past week 

amounted to 7168 tons, compared with 7944 in the corresponding 
week of last year. There was despatched to the United States 
100 tons ; Canada, 100 ; South America, 100; India, 45; Australia, 
60; Italy, 390; Germany, 755 ; Holland, 110; Belgium, 60 ; China 
and Japan, 140; other countries, 35; the coastwise shipments 
being 5273, compared with 4489 in the corresponding week of last 
year. 
” The arrivals of Middlesbrough pigs at Grangemouth amounted 
to 11,273 tons, compared with 15,130 in the corresponding week, 
showing a decrease of 3857 tons. The aggregate imports since the 
beginning of the year now reaches 148,821 tons, being 12,433 tons 
less than in the corresponding week of last year. 

There is not much improvement to report in the finished iron 
trade. Most of the works have fair orders to keep them going, but 
there is scarcely anything like pressure of work. The steel trade 
is gradually improving in strength. Specifications are now more 
regulirly available, and there is a prospect ef business being good 
throughout the summer months. The orders coming from the 
shipbuilders are increasing, and there are very considerable con- 
tracts on hand for bridges, roofing, and miscellaneous purposes. 

The iron-founding business is waking upa little in some depart- 
ments, but there is still much room for improvement. Locomotive 
engineers are very busy, and large contracts have been received by 
the boilermakers, both for home and foreign customers. 

There is good business doing in the coal trade, but the volume of 
the shipments is considerably smaller than in the preceding week. 
The total shipments from the Scottish ports in the past week 
amounted to 188,060 tons, compared with 241,907 in the preceding 
week, and 718,366 tons in the corresponding week of last year. 
The total shipments for the year to date now amount to 2,634,060 
tons, which is 52,796 tons smaller than in the corresponding period 
of 1903. There is not much change in coal prices. Main coal is 
quoted f.o.b. at Glasgow, 7s. 6d. to 8s.; ell, 8s. 3d. to 8s. 9d.; 
splint, 8s. 6d.; and steam, 8s. 6d. to 8s, 9d. per ton. The home con- 
sumption of coal is well maintained, both as regards household and 
manufacturing qualities, and prices are steadier all round. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

TuE decision of the Chancellor of the Exchequer to retain the 
coal tax, though an important matter, was not the leading item 
for comment this week on Change, the prospects of the steam coal 
trade, and the possibilities, still keeping the lead. The deputation 
from Wales made out a good case. One speaker said that when 
the tax was im prices were 16s. 3d. free on board ; since then 

rices had fallen to 13s. 64d., and the markets were being captured 
oy Germans and others. The rise of coal two or three shillings 
per ton was only an accidental and temporary incident, of which, 
owing to early contracts, few shared. The significance could not 
be overlooked of the falling off in exports, owing to increased 
production in America, Germany, and France. This plea was 
from the coalowners’ side. On the part of the men, Mr. Onions, 
for South Wales, represented that a great deal of dissatisfaction 
existed. At one time they entertained the idea of striking against 
the Government by staying the production of coal, but had now 
agreed to resort to constitutional methods, and these are to be 
continued generally. Swansea suffers exceedingly, as shown by its 
representative, Mr. Behenna. 

The Welsh contribution to the 
£2,305,000. 

It is pointed out by the Solons of the coal trade on ‘Change, 
Cardiff, that the representatives did not make so strong a case as 
they should. Sir W. T. Lewis would have made a much better 
fight. In thefirst place, the Chancellor’s reply that exports showed 
an increase would have been met by the fact that exports did not 
show the-progressive increase that they should havedone. Then, 
Sir William is too well aware of the hurtful action of the Miners’ 
Federation, as shown at Hirwain, and elsewhere, causing stoppages, 
and the cost of coal working having been forced up to an unre- 
munerative point, to have supported the view that the tax was the 
chief cause of existing evils. Coalowners add that, let this boom 
from the Far East decline, and a serious falling off in coal is 
certain. 

Thesteam coal tradecontinuesin a sound state, and midweek there 
was more buoyancy. Best is scarce ; fixtures have been made for 
May, and even June, though it is difficult to book far ahead. On 
the one hand, sellers think that naval matters, home and foreign, 
might rush up prices ; buyers again suggest that the retention of 
present figures indicate that the high-water mark has been 
reached. 

It is reported in Swansea that as the Baltic is opening the 
patent fuel trade has shown distinct improvement ; heavy ship- 
ments are being made, one firm has a contract for 20,000 tons. In 
the Llanelly district the anthracite trade is stronger. It is likely 
that the taking by the Belgian Syndicate will be acquired by a 
strong company. Operations renewed at Mwnog Vale colliery. 
Shipping trade better. 

There was an interesting gathering at Treforest, near Pontypridd, 
this week, when the directors of the Pioneer Electric Power Syndi- 
cate met. This was their second annual meeting, and in its pro- 
ceedings there was a good deal of hopeful promise. The report 
referred to the Bridgend station as showing good results, and noted 
completion at Pontypridd and Cwmbran. Both are ready to 
receive current. Marked progress is also to be seen at Neath, 
where the station is expected to be at work in about three months. 
The chairman remarked, in the course of an interesting address, 
that the collieries of the Lesser Rhondda were, with one exception, 
going to take their suppiy, and the same could be said of the Great 
Rhondda. In his closing remarks he commented upon the future of 
railways in electrification, and, admitting this, ‘‘ from whom would 
the supplies be obtained in this district but from the-Pioneer 
Company.” 

Dowlais has not waited the completion of the electrié power 
establishment at Treforest, but entered fully upon its own develop- 
ments, and at present has an excellent service, working cranes, and 
various other details. In this matter, without being in antagonism, 


tax from 1901 has been 


electric power. Dowlais, I note last week, was busy upon rails 
for the London and South-Western Railway. The chief make of 
rails is now at Dowlais, the appliances enabling seven lengths of 
rails to be rolled from one bar, with only two crop ends. A big 
sleeper order is in hand, and a large tonnage of billets and blooms 
is being worked off. At Cyfarthfa tin bar is in fairly good 
evidence. 

The Birmingham quarterly meeting this week is expected to 
confirm the favourable outlook of the iron and steel trade. On 
*Change, Swansea, this week, there was the usual postponement of 
business until after the meeting ; but the consensus of opinion was 
hopeful. Scotch pig was noted at an advance of 6d., Middles- 
brough 3d. per ton, and 1s. in hematite generally ; finished iron and 
steel was firmer, and higher prices probable, and this applies to 
tin-plate, shipments being very large of late. 

If there had been any falling off in foreign steel imports to 
awaken the idea that they had ceased, this has been sharply 
corrected ; for at the close of last week, 1248 tons of steel billets 
came to Lysaghts, Newport, from Baltimore ; and this week 2891 
tons, consigned to Mordey, Jonesand Co., and 771 tons to Watson 
and Co, On the same day 6210 tons of pig iron came in from 
Middlesbrough. 

Pig iron is active, steel rails in good demand. Closing prices 
are :—Glasgow pig, 52s. cash; hematite warrants, Cumberland, 
5. Welsh bars, £6 2s. 6d. to £6 sheet iron, £8 5s. to 
£8 7s, 6d.; steel sheets, £8 to £8 2s. 6d.; steel rails, heavy, 
£4 12s, 6d. to £417s, 6d. Bessemer steel bars, £4 7s. 6d.; Siemens 
best, £4 10s, 

In tin-plate heavy shipments have reduced stocks to close upon 
134,000 boxes, as against 146,000 for the corresponding week last 
year. Latest quotations are :—Bessemer steel cokes, 11s. 9d. to 
12s.; Siemens, 12s. to 12s, 3d.; ternes, 22s. to 25s.; best char- 
coal, 13s. 6d. to 13s. 9d.; big sheets for galvanising, £9 to £9 2s, 6d.; 
same for finished black plate. 

Mr. G. C. Macdonald has been appointed chief engineer on the 
Cambrian Railways, vice Mr. Collins, resigned. 

The West Wales—Pembrokeshire—Light Railway movement is 
now taking form. It is proposed to run in connection with the 
Great Western, and to open up such districts on the coast of 
St. Bride’s Bay, where one of the future coalfields—undersea—is 
situated. 

Out of the thirteen competing tenders for the Swansea new dock 
the successful one is that of Topham, Jones and Railton, of 2, Great 
George-street, Westminster. The amount is £796,581 6s. 1d. 
This was the lowest. This firm built the Bute Docks, Cardiff, and 
are now engaged upon the new dock. The statement in Swansea is 
that the figures generally named were 14 millions sterling, but this 
sum includes the lock gates, hydraulic machinery, tips, and rail- 
ways, which are not in the present contract. 

The Llanelly Dock and its position with regard to the Bank of 
England continues to be the all engrossing subject in the district. 

Swansea dock trade very promising. The first of the Thos. 
Ellerman line, cargo boats, was cleared last week for Alexandria, 

Pontardawe difficulty has been ended. The bar cutters’ action 
stopped the mills temporarily. 

Mannesmann busy ; good orders for Yin. bore tubes to hand, 
Steel trade active in the district, and benefit is felt from the 
absence of German cargoes. Spelter works busy, and develop- 
ments in progress at Middle Bank, which promises to become one 
of the first factories. 

Newport, notwithstanding the alarmist opinions of ratepayers, 
continues to bid well for an important part in coal and shipping 
business, and its associated industries ; notably Lysaghts and Nettle- 
folds are full of promise, while the deeper sinkings of the Bargold 
and the New Rhondda ensure a generally healthy situation com- 
mercially. Building is progressing strongly. With regard to 
Newport financially, I find that the capital expended on three 
leading undertakings—tramways, electric lighting, and waterworks 
—now amount to £1,065,366. 















NOTES FROM GERMANY. 
(From our own Correspondent.) 

A CONFIDENT feeling prevails in the iron industry of Silesia. 
Pig iron shows more life from week to week, and the syndicate is 
reported to contemplate the blowing in of two blast furnaces that 
had been put out some time ago. Malleable iron sells briskly, and 
a good number of orders have been received during the week, some 
reaching into next quarter. Hoops are in strong demand on home 
and on foreign account; girders likewise have been in better 
request, and the plate trade is less dull than before, which is 
owing, some think, to the influence of the Steel Convention. The 
wire mills report themselves vigorously engaged. 

Inland demand on the Rhenish-Westphalian iron market has 
been steadily increasing during the week, whereas on foreign 
account extremely little has been done; in fact, exports last 
month have been the lowest reported for two years. In the 
pig iron department inquiries on home account have been 
increasing, the reserve among consumers having given place to a 
more enterprising spirit ; also on foreign account the deliveries 
in crude iron have been fairly satisfactory. Prices are weak, 
generally, and this is partly due to the competition of a Stettin 
ironworks, which is selling pig iron toSouth and Western Germany 
at prices that leave no profit. Malleable iron is in strong request. 
Quotations for hoops have been raised M, 2.50 p.t. by the Union 
of Rhenish-Westphalian hoop mills, so now M. 125 p.t. is the basis 
quotation. Girders are in lively request, and the inland consump- 
tion for sheets continues brisk. The Diisseldorf counting-office for 
export has given the following maximum figures for export bounties 
during the second quarter :—M. 1.50 p.t. for coal; M. 2.50 p.t. for 
pig iron, excluding the bounty on coal; M. 15 p.t. for mild semi- 
finished steel ; M. 20 p.t. for bars and sectional iron. 

According to the Rhenish- Westphalian Gazette, a shipyard and a 
blast furnace works are going to be built shortly near Liibeck. 
Besides the orders for 622 locomotives recently given out, the 
Prussian Railway Administration is going to place further contracts 
for 300 locomotives in the course of this month. There is also lack 
of a large number of passenger and load cars that are to be ordered 
shortly. 

Deliveries in coal to the ports have been rather heavy in 
Rheinland- Westphalia last week, not in consequence of any strong 
increase in demand, but rather because a rise in quotations is 
apprehended. A falling off in the demand for gas coal is reported, 
and the business in house fuel is very limited. 
The coal trade in Silesia moves on quietly. 
reductions in price have been fixed for summer. 
With regard to the Austro-Hungarian iron market, the reports 
given for many months past can only be repeated this week. 
Work generally is very slack, the trade in raw and in manufactured 
iron lacking animation. A slight increase was felt in the demand 
for bars, while the plate trade continues flat. 

Though output in coal has been reduced until further restrictions 
have become impossible, still consumption in small coal in Austria- 
Hungary continues considerably behind production, In the coke 
trade a fairly healthy tone is being maintained through regular 
purchases from ironmasters, 

A tolerably strong position is reported to exist in nearly all 
branches of the French iron industry. Prospects improve, the 
mills and forges in most departments working regularly. The 
Paris iron market is reported to be wanting in firmness. French 
wire nail manufacturers have, at a recent meeting in Paris, resolved 
upon the forming of a convention. 

A slack trade was done on the French coal market during this 
week and the last, stocks being very heavy, especially in the 
centre. 

Both in raw and in manufactured iron a quiet sort of business is 
done in Belgium ; but the tone all round has, nevertheless, been 


Only very slight 


a ~- 

Coal, too, is but moderately well inquired for, the demand f 
house fuel showing a falling off against previous weeks, Seas 
coal realises 10f., 12f., and 12-50f. p.t.; dry sorts quote 9.25 vy 
Official statements published recently show German general 
import, during the first two months of present year, to haye reer 
6,415,464 t., against 6,238,869 t. and 5,490,077 t. during the se” 
period in the two years before ; import in noble metals was 168, 
against 172 and 170 in the two preceding years. Export during 
January and February of present year was 5,764,505 t., againg 
5,960,184 t., and 4,862,572 t. in the two preceding years, export 
in noble metals being 48, against 72 and 57. Export in iron and 
iron articles, such as rails, angles, bars, scrap iron, and iron plates 
has decreased 141,252 t. against last year. . 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, April 6th, 

THE bankers are preparing for the coming gold export move. 
ment. The Panama Canal payments, the loans to Cuba and the 
City of Havana will necessitate the outflow, It is thought that the 
amount will reach about 25,000,000 dols. before all requirements are 
met, but estimates vary very much, all the way from that to 
75,000,000 dols. Money is abundant in this city, the banks have large 
supplies idle and some of them are even losing money on interior 
deposits, as they are unable to obtain more than 2 per cent, for it 
which is the rate they pay, and besides are hampered by the 
restriction which requires them to keep one-fourth of the loans in 
their vaults, 

The industrial situation is quite satisfactory excepting in the 
building line. Building operations may possibly be restricted by 
a general strike among the workmen, but the builders hope to 
adjust threatening differences and resume building activity on q 
seale which will compensate for the enforced idleness of last 
year, 

In manufacturing lines remarkable activity prevails, and much 
new work has suddenly been presented. Engineering plants are 
securing a great deal of business unexpectedly. Earlier in the year 
great deal of machinery and equipment was wanted, but orders 
were not placed. These orders are now coming forward. They cover 
every possible requirement, from railroad machine shops to oil-well 
equipment, and pipe-line equipment. There is great activity in 
the mining fields, and those plants engaged in supplying mining 
machinery are having quite a run of orders, ‘ 

In the iron and steel department the past few days has brought 
out a great deal of business, much of it from railroad companies, 
but still more from a number of consumers such as bridge builders, 
car and shipbuilders, implement and machinery manufacturers, as 
well as boiler and engine makers. vast amount of business has 
been held back all the winter. The winter has been exceptionally 
severe, and much work that would have been done had it been as 
mild as winters frequently are is now coming forward, which 
accounts for the remarkable activity that has shown itself 
even within a week. Basic and Bessemer pig lead all other 
kinds of pig, although there is quite a fair demand for 
forge and foundry irons. An upward tendency has manifested 
itself, and this has also stimulated consumers, who are placing 
orders not only for present needs but future requirements. Steel 
pig has sold within a few days for early summer delivery. The 
greater portion of this demand comes from western markets. 
Chicago is the centre of a great deal of activity in iron and steel, 
and St. Louis and Cincinnati also show activity. In western 
Pennsylyania a great deal of capacity has been set to work within 
a short time and there will probably be a gradual resumption of 
the idle capacity both in crude and finished material. Mexican 
requirements are attracting a good deal of attention. The 
remunerative character of investments in that country for the 
past few years has encouraged capitalists to embark in addi- 
tional enterprises. Mining is one of the important lines. The 
country offers many inducements to investors, and the mineral 








resources bear investigation. Two or three very important 
copper mining properties are now in process of develop- 
ment, Quite enthusiastic reports are reaching the market con- 


cerning the quantity of copper they will produce and the cost 
at which mining can be conducted. Quite a number of moneyed 
men have been visiting that country for personal investigation 
with a view of future investments. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market keeps firm, and stems for the month are 
well filled. House coal is in fair request, prices unaltered. The 
quantity of coal shipped for the week ending April 9th was 
48,000 tons. Imports for week ending April 12th were: Iron ore, 
9070 tons ; manganese ore, 10,100 tons; pig iron, 1210 tons; 
old rails, 570 tons; 1 cargo cement; pitwood, 640 loads ; steels, 
bars, &c., 5047. Pig iron, strong active market, 

Coal :—Best steam, 14s. 3d. to 14s. 6d.; seconds, 12s, tid. to 
13s.; house coal, best, 15s.; dock screenings, 6s. 6d.; colliery, 
small, 6s. to 6s. 3d. Pig iron :—Scotch warrants, 52s. 9d.; hema- 
tite warrants, 55s., f.o.b. Cumberiand prompt.; Middlesbrough, 
No. 3, 44s. 114d. Iron ore :—Rubio, 14s.; Tafna, 15s. Steel :— 
Rails, heavy sections, £4 12s. 6d. to £4 17s. 6d.; light ditto, 
£5 12s. 6d. to £5 17s. 6d.; Bessemer steel tin-plate bars, £4 5s. 
to £4 7s. 6d.; Siemens steel tin-plate bars, £4 7s. 6d. to 
£4 10s, All delivered in the district, cash. Tin-plates :—Besse- 
mer steel, coke, lls. 9d. to 12s.; Siemens, coke finish, 12s. to 
12s, 3d., nominal. Pitwood, 16s, 6d., ex ship. London Exchange 
telegrams :—Copper, £58 7s. 6d. to £58 10s. Straits tin, £126 10s. 
to £127. Freights active and steady. 








THE RaTeav STEAM TURBINE.—We are requested to state that 
Mr. Speakman, who took part in the discussion on the Rateau 
steam turbine at the last meeting of the Institution of Naval Archi- 
tects, is connected, not with the Parsons Company, but with the 
Westinghouse Company, 

EXPLOSION OF AN AMERICAN GuN.—A very serious accident has 
occurred on board the United States battleship Missouri. During 
target practice a gun in the after turret exploded, causing the 
death, it is reported, of twenty-six men. This is the fourth gun 
accident that has happened in the United States in quite a short 
time, and no doubt a very careful investigation into the whole case 
of ordnance design and manufacture will be instituted. The 
Missouri is an improved Alabama, and sister to the Ohio and Maine. 
She is quite a new ship. She carries four 13in, guns in two turret= 
and fourteen 6in. guns. It is, according to the report, one of th 
large guns that has caused the accident. There is too little in 
formation to hand at the time of writing to form any opinion as to 
the cause of the explosion. 


Lioyp’s REGISTER SHIPBUILDING RETURNS.—From the returns 
compiled by Lloyd’s Register of Shipping, it appears that, excluding 
warships, there were 398 vessels of 988,664 tons gross under construc- 
tion in the United Kingdom at the close of the quarter ended 
March 31st. The tonnage under construction is now about 
90,000 tons more than it was at the end of December, 1903, Com- 
pared, however, with the total reached in September, 1901, which 
is the highest on record, the present figures show a reduction of 
425,000 tons, or 30 per cent. The 398 ships under construction 
include 353 steam vessels, with a gross tonnage of 973,511, and 45 
sailing vessels, with a gross tonnage of 15,153. Of the vessels 
under construction in the United Kingdom at the end of March, 
314 of 741,390 tons are under the supervision of the surveyors of 








it must aid the syndicate by exhibiting the advantages of the 





more confident than formerly, and quotations are pretty firm, 








Lloyd’s Register with a view to classification by the society. 
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THE PATENT JOURNAL. 
Condensed from “ ee Oficial Journal 
Application for Letters Patent. 


we When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 
28th March, 1904. 
7317. CycLE SADDLE Framinoas, A. E, Lowenthal, Bir- 
ingham. 
ogi. CHAINS for CarRyING Evecrricat Frrrines, EB. 
"Haslam, Derby. 
an Cx LE SaDDLEs, J. B. Brooks and J. Holt, Bir- 


mingham. 





Glasgow. . 
7322, MECHANISM of Looms for WeaviNG, J. B. Stephen- 
1, Halifax. 

WasHER for Screws, T. Atkins, Wolverhamp- 








Di 
7323. 
raat Free Avaros, W. M. Pillans, Dundee. 

7925. Tiina the SPERD of Motor Cars, G. Higgin- 
botham, Manchester, 

732, Frek Gear for Motor Cycies, H. Taylor, Brid- 
lington, Yorks. t 
7327. PREPARATION of Dynamo Brusues, The British 
Galvanic Metal Packing Company, Limited.—(Gua/- 

yanisch n Metall-Papie r-Fabvik Acticn-Gesallschaft, 

Germany.) 

7398, MeraLtic Bepsrgabs, C. E. Dunn, Birmingham. 

7320, Mactine Apparatus, J. L. Dewar, Bristol. 

7330. Curr3, R. Ahlert, Hamburg, Germany. 

7331. Humipirrers, J. Taylor, London. 

7332, ImproveD HypRocaRBon Enorng, H. R. Palmer, 
London. 

7383. Bara Mats, D, Appleton, London. 

7334, SCREENS for VeutcuEs, J. Gill, London. 

7335, NON-SKIDDING Device for Motors, C. Fletcher, 
Arbroath, Scotland, 

7336, StantinG Apparatus for Rirces, L. G. Fenzi, 
London. 

7337. SOUND-REPRODUCING Apparatus, C. F. Mensing, 
Kansas City, Mo., U.S.A. 

7338, AUTOMATICALLY DistTRIBUTING Gas, E. Worringen, 
C, Schulte, and E. Padberg, London. 

7339, CookinG Apparatus, O, Oster, London. 

7340. Motor Venice, E. D. de feu Horace, London. 

7341. BorrLe- FILLING AppaRaTus, C. Friesleben, 
London. 

7342. Hooxsand Eves, N. Scheer and M. Henig and Co., 
London. 

7348. ARTIFICIAL FLoor Coverine, F. Nusch.—(The 
Weatdeutachen Thoimas-Phoaphat-Werke, G. m. b. H., 
Germany.) 

734.. TREATING MINERAL Matrers, G. Simpson and H. 
Batt, London. 
7345. SCENE-DISPLAYING APPaRatus, C. 

Kansas City, Mo., U.S.A. 

7346. SCENE-DISPLAYING Apparatus, C. F. 
Kansas City, Mo., U.S.A. 

7347. GeneRATING ComBusTIBLE Gas, B. H. Thwaite, 
London. 

7348. MacaziIneE or REPEATING Ririgs, C. Ryland, Bir- 
mingham. 

7349. EvectricaL Communicators, H. Foster, jun., 
London. 

7350. Rorary Enorngs, J. Woodside, London. 

7351. ComPREssION Pumps, A. G. Brookes.—(A. Lands- 
berger, Germany.) 

7352. Vatve Devices, A. J. Boult.—(J/. C. Martin, jun., 
United Statea.) 

7353. Manoracture of MretaL Tvupgs, A. Shiels, 
London. 

7354. MacuINEs for WinpinG Bospins, W. E. Radford, 
London, 

7355. Boot Macuinery, G. H. Matthews, London. 

7356. GLoves, C. A. H. Baily, London. 

7357. Evastic Tires for Roap Veuicves, E. C. F. Otto, 
London. 

7358. Hoo Trovens, J. C. Davis, London. 

7359. Potato PLanters, H. Capon, London. 

7360. PREPARING BLEACHING Ligvor, F. L. 
London. 

7261. Pristine Macuines, F., C., and 8. Payne, 
London. 

7362. LAUNDRY 
London. 

7363. Dygsturrs, O. Imray. 
ludustry, Switzerland. 

7364. Cuatn Drivine Gear, L. Bamberger, London. 

7365. Moron Rariway Cars, O. Imray. —(@anz and Co., 
Hungary.) 

7366. Srgam Motor Waaons, O. Imray. 
Hungarn.) 

7367. seneeen for SMELTING Orgs, O. Simmersbach, 
sondon, 

“> atin Smoke for Furnaces, J. Teufel, 
Andon, 

i” , caer REPRODUCING MacuHINEs, A. T, Paskell, 
andon. 

= . AMPING MacHINes, C. E. Gray and J, 8. Tolman, 
ondon., 

7371. Staps for Waits, H. E. Cater and H. P. Bell, 
London, 

7372. Sass for Waits, H. E. Cater and H. P, Bell, 
London. 

7373. SEwinc Macarngs, E. A. Angus, London. 

7374. Apparatus for Hanpiinc Coxe, C. W. Hunt, 
London. 

7375. Buug Burners, L. Fellberg and H. Boellert, 
London, 

7376. Pope Wreycu, Gesellschaft ftir Werkzeug-Indus- 
trie, London. 

7377. RecorpInG CasH Payments, W. H. Sanders, 
London. 

7378. OOIN-FREED DELIVERING Devices, A. B. Macintosh, 
London. 

7379. Couptinc for RatLway VEHIcLEs, J. Black, 
London. 

ee 7g rus for Printinc Macuinrs, C. B. Smith, 
ondon, 

7381. Winpine Cyiinpers, J. H. Young, London, 

7382, STEERING Gear for Boats, P. Hitta, London. 

7383. Prockss for DistnrecTINa Skwack, G. Porion, 
London. ' 

7384, CHANGE-SPEED Gear, A. Soamesand W. Langdon- 
Davies, London. 

7385, TREATMENT of ConcrETE, C. J. Potter, London. 

7386, Boats, W. H. Young, London, 

7387. Sprrir Lever and ANGve Gaver, R. B, Ferguson, 
London. 

7388, BicycLe HANDLE-BARS, R. H. Tate, London. 

7389, GoveRNING of Exastic Fiuip Turpines, The 
Warwick Machinery Company, Limited, and F. 
Samuelson, London. 

7390, Bins for Grain, D, B. Redler, London. 

7391, TreEs for Boots, W. H. Webb, London. 

7392, MACHINE for Excavatine Earta, G. H. Dunlop, 
London. 

7393, Construction of Burtpina Bricks, O. Forster 
London, 

7394. Lixotype Macuines, R. J. Foster and J. W. 

J Buckle, London. 

7395, Musica INstRuMENTs, G. Lyon, London, 

7396. FURNACE ComeusTion CHampers, O. E. Wilson 

2 London. : 

7397. MANUFACTURE of Hyprosucpaites, J. Y. John- 
poe gs Badische Anilin and Soda Fabrik, Ger- 
many. 

7398. MANUFACTURE of ALIZARINE, J. Y. Johnson.— 

p (The Badische Anilin and Soda Falvik, Germany.) 

7399, SHors for Horses, H. Lewis and F, Turner, 

e London. 

7400. Automatic WricHINe Macuings, J. Y. Johnson. 

- —(W. Northrop, Canada.) 

7401, Cusnion Frames for BILLIARD TaBLEs, J. 8S. 
Burroughes London, 


F. Mensing, 





Mensing, 








Bartelt, 


IRONING Macuinges, J. S. Yule, 


{The Society of Chemical 


(Ganz and Co., 
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7402. Apparatus for WasHinGc GuLasses, H. W. Rodda, 
London. 

7403, Book Ho.prrs, J. P. Pettit and J. C. Hedger, 
London. 

7404. Sprit Huss and Sprockets, R. 8. Townsend, 
London. 

7405, Gas Enoine3 of the Tuning Typ, J. T. Jennings, 
London, 
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7406. ANIMATED Picrurgs, E. Braun, Southport. 

7407. BicycLe Brusn Mup Prorector, J. Jennett, 
Belfast. 

7408. InrerNaAL Compustion Enotnes, P. H. Mellor, 
Woodville, Derby. 

7409, CHANGE-SPEED Gear for Moror Cycves, G. Pri- 
vett, Brighton. 

7410. AUTOMATICALLY STEERING TORPEDOE:, W. White- 
house, London. 

7411. Tict for Barrecs, G. Gunner, London. 

7412. RemovinG Mera from Furnaces, J. H. Beckett, 
Parkgate, near Rotherham. 

7413. Pranororte and Reapinac Desk Hook, H. R. 
Hale and J. Burden, London. 

7414. Drawino Boarps, H. Akeroyd, Bradford. 

7415. CLoTHes Link Houper, G. Leece, Barrow-in- 
Furness. 

7416, Stros, P. T. Runton, Hull. 

7417. FasteninGs for WEARING APPAREL, W. W. Walton, 
Birmingham. 

7418. ELecrric Storace Batreries, J. Hutton, Scar- 
borough, Yorks. 

7419. PREVENTING Concussion in Pipes, W. Bradley, 
Sheffield. 

7420. Weavina Looms, J. Crossley and J. Turner, 
Manchester. 

7421. Hanpcurrs, W. Brooke, Sheffield. 

7422. Construction of VeHicLes, T. and J. Braith- 
waite, Halifax, 

7423. Epck Runner MILs, H. H. Barber and J. A. 
Chorlton, Manchester. 

7424. FrRE-EXTINGUISHING APPARATUS, W. A. Marshall, 
Bradford. 

7425. INCANDESCENT Gas Burners, B. Anderson, Brad- 


7426. ReGENERATIVE Gas Forwnaces, G. Izzett, 
Glasgow. 

7427. Recepracite for Issurnc Tickets, J. Nuttall, 
Keighley, Yorks. 

7428. Movinc Tramway Pornts, J. P. Tierney and J. 
Malone, Dublin. 

7429. Evecrric Licutr Canies, L. M. Waterhouse and 
The Simplex Steel Conduit Company, Limited, 
Liverpool. 

7430. NARROW-BRAIDED Faprics, C. Gebtihr, Man- 
chester. 

7431. Arracuinc Device for Broocugs, J. Callow, 
Leeds. 

7432. THREAD-DRESSING MacuINEs, G. A. Fredenburgh, 
Birmingham. 

7433. CarnpInc Enornes, W. Slater and W. Bethel, 
Manchester. 

7434. Loosg-LeaF Brnpers, H. B. Mounsey and W. P. 
Northcott, Glasgow.' 

7435. Eve-ciasses, W. Dodshon, London. 

7436. Pump VaLves, W. Boby, London. 

7437. MANUFACTURE Of MeTAL Pieces, W. L. H. Hamil- 
ton, London. 

7438. Se_r-cLosinc Taps, L. Lecomte, London. 

7439. Moror Brakes, A. E. Moore and A. Darch, 
London. 

7440. VaLve MecuanisM for Ain Braxes, A. J. Boult. 
—(E. Cheshire, United States.) 

7441. Water Guiures, A. Brown and C. Powell, 
London. 

7442. Motor Cycigs, W. Buckley, London. 

7443. Driaparacm Cocks for Borr.ies, J. Buchanan, J. 
Heron, R. Dick, A. Noble, J. L. Ewing, and W. I. 
Clark, London. 

7444. NON-REFILLABLE Botrie, W. W. Curties and E. 
R. Smith, London. 

7445. VARIABLE-SPEED CycLe Huss, F. E. Baker, J. L. 
J. Gobiet, and The Premier Cycle Company, 
Limited, Coventry. 

7446. OpgratinG Levers for Cycuss, F. E. Baker, J. L. 
J. Gobiet, and The Premier Cycle Company, 
Limited, Coventry. 

7447. PREVENTING the Fou.tnc of Sarps’ Borroas, J. 
C. Verey and J. B. Bessey, London. 

7448. OrnpER InpicaTor for HovusgHoLpERs, F. W. B. 
Hambling, London. 

7449. MaTERIAL for Makino Fa.t-p1pss, H. R. Gillespie, 
London. 

7450. Governors, W. H. Beckett, London. 

7451. Pen, E. Keesing, London, 

7452. Catalytic Processes, A. von Griitzel, London. 

7453. SEWER-DISINFECTION APPARATUS, A. J. Liversedge, 
London. 

7454. Carp Cases, W. J. Downes, London. 

7455. Arr Fives or CuLverts for FiLter Beps, I. Parkes, 
London. 

7456. Furs 
London, 

7457. Critines, W. Herbst, London, 

7458. Five Dampers, H, Schofield and O, P. Macfarlane, 
London. 

7459. Brake for TaLKInG Macuings, W. N. Dennison, 
London. 

7460. Brake Mecuanism, H. H. Lake.—(4. Santa- 
caterina, Italy.) 

7461. Conveyor Mecuanism, T. Lanser and V. Defays, 
London. 

7462. WATER-PURIFYING Griffith, 
London. 

7463, CapineT for Storinc Borties, A. J. Murphy, 
London. 

7464. Lirgpoats, J. Swallow, J. Blackburn, and J. 
Senior, London. 

7465. Fixina WATER - 
London. 

7466. Lamps, G. G. Gregory, London. 

7467. Nut-Locks, J. C. Mitchell and M. E. Hartford, 
London. 

7468. Pens, F. M. Kegrize, London. 

7469. Pump Motors, H. H. Lake.--+(A. Santacaterina, 
Italy.) 

7470. Car Seats, C. W. H. Frederick, London. 

7471. Devices for SEALING Borties, E. D. Schmitt, 
London. 

7472, Sureicat [vstrumeEntTs, C, H. Emerson, London. 

7473. NON-REFILLABLE Bort e, A. B. Plummer and B. 
Middleweek, Leicester. 

7474. CARRIAGE Door Fastentnos, W. H. 
Birmingham. 

7475. WaTerProor Faprics, M. and W. H. Stables, 
London. 

7476. Maxine CarpBoarRD Boxes, F. W. Boynton, 
London. 

7477. LowerRING and Ralstinc OVEN SHELY, J. A. Beale, 
London. 

7478. BriqueTre Makina, T. Rouse and H. Cohn, 
London. 

7479. Toorn Powpers, E. C. Kirk, London. 

7480. Macuinges for Curtine VELvst, J. F. M. Riffard, 


-coMBUSTION Apparatus, I, A. Timmis, 







Apparatus, P. G. 


cLosET Sgats, A. Roberts, 


Appleby, 


London. 
7481. Souipiryinc Minera Ors, V. J. Kuess, 
London. 
7482. Lasts for Boots and SHors J. Rénard, 
London. 


7483. BottLe, C. F. Becker, London, 

7484. Wer Gas Merers, J. Anderson and J. Mackay, 
London. 

7485. Burners and Lamps, E. Scott-Snell and the 
Scott-Snell Self-intensifying Gas Company, Limited, 
London. 

7486. Motor, E. Soller, London. 

7487. CoNDENSING Apparatus, D. McR, Livingston, 
London, 

7488. GENERATING ACETYLENE Gas, A. Rosenberg, 
London. 

7489. X-ray Aeparatus, G. E. Gaiffe, London. 

7490. Exposive, C. J. Rusher and G. W. Baudinet, 
London, 





7491. Waerts for Roap Veuicies, F. J. A. Mabut, 
London. 

7492. Apparatrs for DevELopine and Fix1nc PHoro- 
GRAPHIC PLaTEs and Fits, O. Zwieback and 8. Hall, 
London. 

7493. Apparatus for LoapING Suips, T. H. Riches, 
London. 

7494. Urno.stery Sprinas, 0. D. White, London. 

7495. Curs and Nose Banp for Horsgs, J. Garner, 
London. 

7496. Vaw~ Covers, J. H. Gardener, London. 

7497. Arc Lamps, J. J. Rathbone and E. R. Smith, 
London. 

7498. SupMARINE Boats, J. E. Thornycroft and J. I. 
Thornycroft and Co., Limited, London. 

7499. ADVERTISEMENT Sians, H. W., G W., and F. 
Chinnery, London. 

7500. MINE-TIMBERING Apparatus, J, R. 
Toudon. 

7501. GRINDSTONE GuaRDS, E. Thomé and M. Mairesse, 
London. 

7502. Taps, E. Butler, London. 

7503. RatLinc and Fexcine Joints, C. 
London. 

7504. Boor Macutyery, H. Addison and F. Everitt, 
London. 

7505. Fuses, W. R, Macdonald and G, E. Heyl-Dia, 
London. 

7506. Corsets, 8, 8S. Gaylord and A. C. Barcley, 
Liverpool. 

7507. Carpets, T. W. Fletcher, Liverpool. 

7508. DestRovING or ALLayInc Dust, H. Walker, 


Hunter, 


H. Farrow, 


Liverpool. 

7509. MacHINE for Empossine, L. Guetton - Dangon, 
Liverpool. 

7510. Fixinc TiRE-INFLATING Pumps, W. E. Kimber, 
Liverpool. 


7511. NiTRatTinG Frerovus Matter, J. Selwig, London. 

7512. Macutngs for MILLING Fret Saws, H. Friedrich, 
London. 

7513. JomntInGc Prpgs, A. K.«Hislop.—(R. C. Hislop, 
India.) 

7514. SHaprncand Po.isHinc Woop, E. H. Schmidt, 
London. 

7515. AuromaTiC StREET Sweeper, J. L. Kirkbride, 
London. 

7516. ComBusTion AppaRATus for STEAM GENERATORS, 
L. Friedmann, London. 

7517. Brakes for Motor Cars, R. Buggé, London, 

7518. CANDLEsTICK, W. Ferrier, London. 
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7519. FasTENING Lips of Mar. Boxgs, W. C. Bear and 
G. C. Ponder, London. 

7520. WRISTBAND, W. R. Chapman, Leeds. 

7521. Runninc Gear for Ventcies, C. C. Schmand, 
Kingston-on-Thames 

7522. CoMBINED STEAM and Exp osion Encrings, A. W. 
Brightmore, Egham, Surrey. 

7523. Friction Brake for Venicies, A. H. Fear, 
Birmingham. 

7524. Rapip BroMipE Printer, H. Jenkins, Lowestoft, 
Suffolk. 

7525. Beams of WeicH Sca.es, W. E. Hipkins, Bir- 
mingham. 

7526. VEHICLES PrRopELLED by ELECTRO-ENGINES, H. 
Pieper, Birmingham. 

7527. ELECTRO-ENGINE VEHICLES, H, Pieper, Birming- 
ham. 

7528. CaRDING Enatnes, G. E. Ross, Manchester. 

9, Motor VeHIcLEs, R. M. Moore, Chester. 

7530. StarTinc INTERNAL CoypusTion EncINEs, J. B. 
King, Plymouth. 

7531. MATERIAL for Use in Packine Fruit, J. Pursell, 
Leith. 

7532. Steam Generator, W. J. Jobling and F. W. 
Bardens, Newcastle-on-Tyne. 

7533, VENTILATING SPINNING Rooms, J. Cooper and W. 
Walker, Manchester. 

7534. Makinc CONCENTRATED Formic Actp, M. Hamel, 
London. 

7535. Governors of Stream Enotes, H. Smith, Man- 
chester. 

7586. Crates for ConTarninG Potrery during Frrine, 
L. L. Grimwade, Manchester. 

7537. Steam Ewnorne Ispicators, J. C. Dobbie, 
London. 

7538. Ratcuet Lock Fursirure, W. J. Tickner, 
Bishops Waltham, Hants. 

7539. BLow1nc of Oraans, Veritya, Limited, and C. B. 
Walker, Birmingham. 

7540. Screw Taps, A. W. Brunt and W. B. Randell, 
Birmingham. 

7541. Boor and SHor Heers, H. and C. Gamwell, 
Liverpool. 

7542. WRINGING and MANGLING Macurnes, H. B. Miller, 
Liverpool. 

7543. SIGNALLING on Rat.ways, W. E. Walmsley, 
Liverpool. 

7544. Distriputinc Heatep AIR in BorILer FLvugs, J. 
Partington, Keighley, Yorks. 

7545. DumpBBELLS, A. W. Mackenzie and J. Ross, 
Edinburgh. 

7546. Presses for SHert Merat, W. J. Bamber, Man- 
chester. 

7547. Moutps for Gotr Tres, N. 
hampton. 

7548. Winpow Ssow Casgs, J, Westaway, Liverpool. 

7549. Device for Pickine up Ps, G. 8, Walliker, 
London. 

7550. MAKING Fire Licuters, L. C. Ratcliffe, Man- 
chester 

7551. HeartH Fenpers, A. D. Mathews and J. Watson, 
Birmingham. 

7552. CONTROLLING PRESSURE in BRAKE CYLINDERS, 
J. W. Melling, Manchester. 

7553. Screw Tops of Botries, W. W. Walton, Bir- 
mingham. 

7554. Mincinc Macuings, J. H. Spence, Glasgow. 

7555. Beams for Suips’ Hatcuways, J. W. Ianson, 

ow. 

7556. Tea Dryine Macuings, R. C. Thomson, Glasgow. 

7557. Gas Stoves, J. P. Pike, London. 

7558. Apparatus for Opricat ILLusion, W. E. Scott, 
London, 

7559. Lock Nuts, A. L. Mowry, London. 

7 Srarcues, E. M.S , London. 

7561. Poo C.us Houper, E. J. Holbrow, London. 

. Arc Lamps, C. Nomdedeu, London. 

7563. INTERNAL ComBUSTION ENGINES, Ganz and Co., 
Eisengiesserei und Maschinenfabriks Actiengesell- 
schaft, London. 

7564. Knirtinc Macuings, A. D. and W. H. Partridge 
and T. D. Weston, London. 

7565. SHAVING APPLIANCE, A. A. Storey, London. 

7566. Boots and Sxogs, J. W. Daniels, London. 

7567. Humanisinc Cows’ MILK, E. G. Cook, Ashford, 
Middlesex. 

7568. AppITIoN to KerTrie, H. Bernard, Ashtead, 
Surrey. 

7569. IMPROVEMENTS in Botries and Stoppers A. 
Gajardo, London. 

7570. Musica, Toy WHEEL, J. T. Montgomery, Car- 
narvon, 

7571. Proven Covutter Sratks, W. and R. Davies, 
London. 

7572. ANTI-VIBRATION Mount for Cycie Sappxgs, J. J. 
Statham, London. 

7578. NON-REFILLABLE Bortries, 8. E. Grorcr and 
J. R. Norris, London. 

7574. TRawt Protector, J. Mair, London. 

7575. IMPROVED FasTENING Device, K. E. Oliver, 
London. 

7576. Means for ADVERTISING, T. T. Power, Dublin. 

7577. BotrLe GasocENnes, W. McCaig, Paisley, Scot- 
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7578. a PostcaRD ENvEtopr, W. A. Procter, 
ondon. 
7579. BALANCE BLIND, E. Ellis, Hoylake, Cheshire. 
7580. Topacco Pipes and Cicar Houpsrs, L. Probyn, 


mdon, 
7581. Sprinos for Motor Cars, H. T: Roberts, London. 





7582. Device for Coverina Tumeters, E. Baker, 
London. 

7583. Stipe Vatve, M. Ayre, London. 

7584. Conpuctors of Exvecrric Tramways, A. H. 
Lucas and T. Greenfield, London. 

7585. Trimminec Book Epces, R. C. Hazell and E. C. 
Lea, London. 

7586. SUBMARINE TELEGRAPHY, I. Kitsee, London. 

7587. REPLENISHING Iooms, A. E., A., and G. Walker, 
London. 

7588. InksTaNnps, E. T. Darke, London. 

7589. Wrest Pins of PiaNnorortes, E. C. Crane 
London. 

7590. Fans, H. Wolff, London. 

7591,, Davices for Domestic Fire Grates, J. Noad, 
London. 

7592. Manuracture of Gas, J. Radcliffe, London. 

7593. BREECH-LOADING SMALL Ars, P. T. Godsal, 
London. 

7594. PRESERVATION of Foop Propucts, W. Thorp, 
London. 

7595. PRoTecTivE TREAD for WHEEL TirEs, G. Bartl, 
London. 

7596. Forctnc Macninges, E. 
Limited, London. 

7597. Hoists for Sacks, I. H. and C. H. Parsons, 
London. 

7598. Apparatus for Compressine Air, V. Arshauloff 
London. 

7599. Propeciers for Boats, W. P. Thompson.—{J. /. 
Wood and A. Pleasonton, United States.) 

7600. Sounpine Apparatus, G. C. Downing.—(J. Philp, 
United States.) 

7601. ATTACHMENT Of Lamps to VeniIcLgs, 8. Windmiiller, 
London. 

7602. REVERBERATORY Furnaces, V. Defays, London. 

7603. Apparatus for Testinc Wire, &c., E. Herzog, 


London. 
Gear, M. Gtittner, 


Jones and Kynoch, 


7604. DIFFERENTIAL FRICTION 
London. 

7605. Leap Penciis, F. von Hardtmtith, London, 

7606. Axies, G. C. Marks.—({G. Borall, Egypt.) 

7607. Firg-arms, J. W. Miller and A. J. Compton- 
Thornhill, London. 

7608. Book MarkeER, G. C. Burton, London. 

7609. MATHEMATICAL DrawinG Pen, E. Hogg and J. 
Halden, London. 

7610. Ececrric Arc Lamps, C. E. Foster, E. R. Grote, 
and M. V. Ely, London. 

7611. VenTiLaTors for Suips’ Hoips, O. Imray.—(The 
International Ventilator and Deflector Company, 
United States.) 

7612. Isrercertinc Sewer Traps, F. 8. Winser, 
London. 

7613. Lip Turners, J, W. Mackenzie.—(The Holbert 
Mitchell Machinery Company, United Statea,) 

7614. Generatinc Evectricity, F, J, Beaumont and 
W. M. Still, London. 

7615. PatrgRN MegcHANISM, H. Panitschek and J. 
Ahorn, London. 

7616. Rance Finpers, C. F. T. Wyndham-Quin, 


on. 
7717. MaNuFAcTURE of CHoco.aTEs, G, Caines, Derby, 
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7618. DowN-DRAUGHT PREVENTER, R. W. Hill, Ply- 
mouth. 

7619. Sticks, T. Cooke, Leicester. 

7620. Dispiay Sranps, F. C. Mason, Glasgow. 

7621. Disptay Stanps, F, C. Mason, Glasgow. 

7622. SELF-EXTINGUISHING Lamp, C. H. Fitzmaurice, 
Teddington, Middlesex. 

7623. Wrincinc and Manciinc Macaines, J. Grim- 
shaw, Accrington. 

7624. Fastentncs of Waist Bexts, P. A. Martin, Bir- 
mingham. 

7625. Axes, G. Bowen and G. Day, Glamorgan. 

7626. Spinninc Frames, A. Hitchon, Accrington. 

7627. Evectrouizrs, E. W. Sanders, London. 

7628. CoNTROLLING the SpeEp of INTERNAL CoMBUSTION 
Enorngs, The Wolseley Tool and Motor Car Company, 
Limited, and H. Austin, Wolverhampton. 

7629. AERIAL NavIGATION, J. Westaway, Liverpool. 

7630. PHorogRaPHic Cameras, C. Howell and C. L. 
Moore, Birmingham. 

7631. STERILISATION of Foup Propucts, J. A. Ohlssor, 
London. 

7632. SEALING FooTBALLs, A. J. Hands, Birmingham. 

7633. MacHIngs for PLAYING upon KEYBOARD Musica 
InstRuUMENTs, R. Fowler, Liverpool. 

7634. Low-PREsSURE HoT-wATER 
Borters, W. Martin, Manchester. 

7635. Support to Borinc Macuing, J. Leigh, Black- 
well Colliery, near Alfreton. 

7636. Freep and SHELTER CREEPS for Lamas, W. T. 
Holder, Birmingham. 

7637. Jotnts for Leap Pipss, T. Taylor and C. Barter, 
Birmingham. 

7638. Apparatus for Heat1ne, T. Taylorand C. Barter 
Birmingham. 

7639. BREAD or CAKE TOASTING APPLIANCES, J. Porteous, 

ow. 

7640. SADDLES for CyciEs, C. H. Goughand A, E, Wilby, 
Birmingham. 

7641. CARBURETTERS, S. Currin and E. H. Micklewood, 
Plymouth, 

7642. Execrric Fuses, L. R. Lee, Chorlton-cum-Hardy, 
Manchester. 

7643. FLoor Coverines, Rylands and Sons Limited 
and T. Haworth, Mancheste.. 

7644. CENTRIFUGAL Macutnes, J. Laidlaw, Glasgow. 

7645. HorizontaL Puantnc Macuings, J. rrow, 
Glasgow. 

7646. Locomotive FirE-noxes, D. Hume, W. Richard- 
son, and A. J. Donlevy, London. 

7647. ORDNANCE, W. R, Swain, Dublin. 

7648. AmeRicAN Biicut Cure, H. Remnant, London. 

7649. CrucrBLe Furnaces, M. Harvey, Birmingham 

7650. Larues, J. Barrow, Glasgow, 

7651. Sgcurinc Puttey WHEELS, V. E. Stackhouse 
London. 

7652. Cirpprnc and SHearRinc Macagines, L. Aeby 


HorTIcULTuRAL 


ondon. 

7653. Gavor for Postace Stamps, J. E. H. Gentil, 
London. 

7654. Castine Patrerns, J. E. and A. Noirit, Birming- 
ham. 

7655. CHancrk Spgep Gear, W. J. Pountney.—(S. 
Dobelli, Italy.) 

7656. Gas Expiosion Enornges, W. J. Pountney.—(S, 
Dobelli, Italy.) 

7657. SmooTHina Device for Coitiars, H. Bankes- 
Price, Coventry. 

7658. Preciprratinc Boxes for GoLD-BEARING SoLvu- 
tions, R. Kunicke, London. 

7659. ToRNING the Leaves of Music, W. Byford and 
F. A. Bloomfield, London. 

7660. ELectric Arc Lamps, H. C. Levis.—(The General 
Electric Company, United States.) 

7661. Exvecrric Arc Lamps, E. A. Carolan.—(The 
General Electric Company, United States.) 

7662. Execrric Arc Lamps, E. A. Carolan.—(The 
General Electric Company, United States.) 

7663. Evectrric Arc Lamps, E. A. Carolan.—(The 
General Electric Company, United States.) 

7664. ADVERTISING on PicTorIAL STATIONERY, H. 
Iredell, A. H. Imber, and A. W. Mortimer, Hersham. 

7665. CARBURETTERS for INTERNAL COMBUSTION EN- 
ates, L. Renault, London, 

7666. CooLtInc ARRANGEMENTS for Motor Cars, L. 
Renault, London. 

7667. Propuction of Mik in Dry ConpiTion, R. R. F, 
Butler, London. 

7668. INCANDESCENT ManTLES, H. Wien and R. Mintz 
London. 

7669. Presses for PRINTING LITHOGRAPHIC TRANSFERS, 
W. H. Lock and T. M. North, London. 

7670. Dravcut and Dust Exc.uper, J. Johnson, 
Blackburn. 

7671. Fincrr Stauxs, H. O. Holt, Timperley. 

7672. Pirgs for Smokers, E. G. Hoskins, London. 

7678. Wickiess Stoves for Spirits, A, Bernier, 
London, 
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trey. 

7675. _Artcmenss to ScarF Pins, J. W. Stocker, 

ondon. 

7676. TeLepHontc Communication, J. H. Lee, 
London. 

7677. Press for Smokers, G. Batty, London. 

7678. Sitencers for Exptoston Motors, 
London. 

7679. Apparatus for Warminc Boots, E. Edsall, 
London. 

7680. Fump Mecuanism of Macninery, Rudge-Whit- 
worth, Limited, and J. V. Pugh, London. 

7681. Wirre-comtne Devices, D. McKenzie, London. 

7682. Srockine Suspenpers, J. F. Sterey, London, 

7683. Scr7 Cases, L. Marx and F. and L. Marx and Co., 
London. 

7684. Erecrric Licnt Bracket, H. Leitner, Byfilect, 
Surrey. 

7685. Dreruser for ELEcrric 
Byfleet, Surrey. 

7686. Two-wHEELED Roap 
London. 

7687. Mart Carrs, C. Thompson, London. 

7688. ConstrRucTING Fire Licurers, T. 
London. 

7689. Rotary Piston Expiosion Motors, N. N. Haigh, 
London. 

7690. Mzcuanism for TyPEWRITING Macuings, G. C. 
Marks.—(The Jarvis Typerriter and Tabulator Com- 
peony, United States.) 

7691. WrENcHEs, W. Lee and C. Francis, London. 

7692. DyEsturrs, z. Newton. —(Ffarbensabriken 
vormals Friedrich Bayer and Co., Germany.) 

7693. CicaRETTE Cases, B. Kohn and 8S. Schwarz, 
London. 

7694. Cupo.a, T. Holland, London. 

7695. GRINDsTONE Guarps, A. F, Spooner. 
and M. Mairesse, France.) 

7696. CycLe Support, J. H. Green, London. 

7697. Jorntinc Ruppers for Beer Pipes, W. Hockley, 
London. 

7698. Can Openers, C. F. Mendham, Lonalon. 

7699. PiLaTen PRINTING Macnines, T. Forknall, 
London. 

770C. Sarrts, L. Stern, London. 

7701. CARBURETTERS for Enorves, A. A. Longuemare, 
London. 

7702. ELecrric Toy Morors, W. Broad, London. 

7703. Rartway Wacons, W. T. Durrant, and F. Seward, 
London. 

7704. Means for FasTenxine 
London. 

7705. CoKE-CARRYING AppakatTvus, J. de Brouwer and 
W. J. Jenkins, London. 

7706. MecuanicaL Fountaty, W. F. Shields and H. 
Dickinson, London. 

7707. Strrrvups, J. B. Dowell, Kingston-on-Thames. 

7708. Car Courtine, L. C. Carter, Kingston-on- 
Thames. 

7709. INVISIBLE MEANs for SecuRING CARPETs to Stairs, 
J. D. Miller, Kingston-on-Thames. 

7710. Evectric Arc Lamps, C. E. Foster, E. R. Grote, 
and M. V. Ely, London. 

7711. Vatve Gear, G. Howard and G. Gibbs, London. 

7712. ApyustiInc the MILkinc Parts in MILKING 
Macuings, F. Ljungstrém, London. 

7713. Massacge Apparatus, H. H. Lake.—(L. Sayder, 
United States.) 

7714. CaLcuLaTInG Macniygs, H. A. Hensley, London. 

7715. CaBLe Cup for SUSPENDED CaBLE Raitways, H. 
W. Reinhold, London. 

7716. SusPENDED CaBLE Raitways, H. W. Reinhold, 
London. 

7717. CARBURETTERS, L. J. and T. G. 

London. 

7718. MouLpine Macuiygs, J. P. Jérgensen, Londun. 

7719. CoLLAPSIBLE TuBEs, A. Shaw, London. 

7720. Furnaces for Borters, D. Roberts, London. 

7721. Seat Sxivinc Macarye for Boors, F. Squire, 
London. 

7722. Repuctne Va.ves for Hicu-pressure Gas, A. 
W. Onslow, London. 

7723. Seat-sticks, O. von Saal, London. 

7724. INTERNAL CompusTion Motors, H. C. Jenkins, 
London. 

7725. MANUFACTURE of New SULPHURISED DyEsTUFFs, 
C. D. Abel.—(Actien-gesellschast sity Anilin Fabrika- 
tion, Germany.) 

7726. Lamps for INCANDESCENT Gas, A. M. Duckham, 

ndon. 

7727. Steam Hammers, O. Imray.—(Kulker Werkzeug- 
maschinenfabrik Breuer, Schumacher and Co., Aktien- 
gesellachayt in Kalk, Germany.) 

7728. Hopper Gear for Rartway Wacons, G. E. 
Holland, London. 

7729. Secorinc Batance Sprinos in Watcues, R. E. 
Ellis.—(R. Lange, Saxony.) 

7730. Leap Liegts for Wixpows, J. A. Campbell, 
London. 

7731. Knirrep Stocxines, G. T. Freeinan and A. 8. 
Yates, London. 

7732. POWER-TRANSMITTING Devices, C. L. Rosenqvist, 
London. 

7733. IentTINc Device for ExpLosion Enorngs, The 
Vereinigte Maschinenfabrik Augsburg und Ma- 
schinenhaugeselischaft Niirnberg A.G., Liverpool. 

7734. Metuopof [NcrEasinG the Power of Four-sTROKE 
Motors, The Vereinigte Maschinenfabrik Augsburg 
und Maschinenbaugesellschaft Ntirnberg A.G., 
Liverpool. 

7735. MetTHop of RecuLatinc INTERNAL COMBUSTION 
Enorves, The Vereginigte Maschinenfabrik Augs- 
burg und Maschinenbaugesellschaft Niirnberg A.G., 
Liverpool. 

7736. MANUFACTURE of FrrEpRooF Stoner, H. Spatz, 
London. 

7737. Stoppinc Way of VessEeis, C. H. Knowles and 
F. W. Taylor, London. 

7738. Suspension Device for Mi_tkinc Macuings, F. 
Ljungstrém, London. 

7739. Dryinc Apparatus, B. Hoffbaur, London. 

7740. CyLinpEers for Compustion Motors, M. Thier, 
London. 

7741. Mecnanism for Expiosion Motors, M. Thier, 
London. 


7674. Lamps, W. Warren, 


P. Arden, 


Licuts, H. Leitner, 


Venicries, R. Storey, 


Bevington, 


(EF. T. Fils 


Corps, D. Jameson, 


Gautreau, 


2nd April, 1904. 

7742. AUTOMATICALLY OPERATING SHUNTING POINTS, 
G. D. A. Parr, Leeds. 

7743. TEACHING NuMBER and Cotour, C. A. Loversidge, 
Lincoln. ; 

7744. TaBLe Catt Be ts, A. King and J. C. Willocks, 
Dundee. 

7745. Propucine Finisa on TextiLce Faprics, W. J. 
Pope and J. Hiibner, Manchester. 

7746. SINGLE-TRIGGER MEcHANISM for SMALL ARMS, 
W. J. Whiting, Birmingham. 

7747. Cycte Sappves, J. B. Brooks and J. Holt, Bir- 
mingham. 

7748. Switcnes for Evecrric Licuts, G. Chisholm, 
Birmingham. 

7749. Manuracture of Pitz Faprics, G. Morton, 
London. 

7750. Burrers for RarLway Veuicves, G. T. Heald, 
Bristol. 

7751. Ourpoor and Inpoor Game, J. D. Owen, Bir- 
mingham. 

7752. Toy Buckets, E. T. Baker, London. 

7753. Wert Price Fasrics, F, Hallworth and O. Street, 
Manchester. 

7754. SPRINKLER for DistRipuTinc Sewace, A. M. 
Cowie, Glasgow. ? 

7755. LappER for Triaminc Arc Lamps, T. McVey, 
Glasgow. 

7756. Hops, R. Bailey, Glasgow. 

7757. Heatinc Water, E. Leach and I. H. Brierley, 
Manchester. 

7758. CIRCULATING WATER in Pipes, A. H. Barker, 
Leeds, 

7759. Horsz Cotiars, E. C. Powell, Bristol. 

7760. Castors, G. Moore, jun., Birmingham. 

7761, TREATMENT and FinisH of LEATHER, J. Taylor, 
Manchester. , 





7702. INTERNAL ComBusTION TurBINES, R. Kennedy, 
8. 


Frere Escarr, B. Agostino, London. 

Latcues for Doors, G. Levy, Birmingham. 

Feep-waTer Heaters, T. Shore, Hanley, Staffs. 

Propucinc HoLttow EarRTHENWARE Bopies, E. 
Dor-Delattres, Birmingham. 

7767. Gas Propucsrs, J. H. Hamilton, Derby. 

7768. Burxp Corp Fastener, E. Paramore, West 
Bromwich, Staffs. 

7769. Securrne Castors to Bepsteaps, H. Moore, 
Birmingham. 

7770. CaRTRIDGES for SHot Guns, G. Bathgate, Edin- 
burgh. 

7771. Cnharaine of Coxe Ovens, M, Graham, Leeds, 

7772. ANNULAR INTERCHANGEABLE Boot Hex., KR. A. 
Smith, London, 

7773. Winpow Buinp, A. Bowers, Edinburgh. 

7774. LEAD and other Prrgs, E. Walker, Heckmond- 
wike, Yorks. 

7775. RENDERING VisIBLE the LuMINoUS EFrecTs PRO- 
DUCED by Rapto-active Suastances, F. H. Glew, 
London. 

7776. Lirgavarp for Trams and Morors, T. Sullivan, 
London. 

7777. Topacco Pier, B. F. Schubert and L. 8. and R, 
Kurtz, Kingston-on-Thames. 

7778. Macuings for Fotpino Fasrics, G. Hattersley 
and Sons, Limited, and J. Chadwick, Keighley, 
Yorks. 

7779. Murtiri.x Portep 
Dundee. 

7780. Scourtnc and Dyxina of Fasrics, R. H. Len- 
drum, Keighley, Yorks. 

7781. OpHTHALMOMETERS, J. H. Sutcliffe, London. 

7782. INTERNAL ComBusTION EnNcinges, A. Jack, 
London. 

7783. Paptocks, M. Henry.—(4. H. Sparling, India.) 

7784. Construction of AvtTomoniLes, C. Hautier, 
London. 

7785. Cootine the CrrcuLaTion Water of Morors of 
AvtTomosites, C. Hautier, London. 

7786. Stor Vatves, J. Hopkinson, J. Hopkinson and 
Co., Limited, and R. Kilburn, London. 

7787. DIsPLAYING ADVERTISEMENTS, R. P. Link, 
London. 

7788. Spgrep Gear for Motor Cycuss, F. W. Griffith 
and H. Pritchard, Manchester. 

7789. Gotr Batts, H. Sidebottom, Manchester. 

7790. WooL-wasHING MacHINERY, J. Dawson, Man- 
chester. 

7791. Macuines for Makino Papgr Bags, ©. Hesser, 
Liverpool. 

7792. STRENGTHENING Pipe and Tupe Jornts, A. Hahn, 
Liverpool. 

7793. ENRICHING HypRo-caRBons, E. Phillips, Coventry. 

7794. Brakinc Device for Carriacgs, E. Renger, 
Berlin. 

7795. Utitistnc Waste Rupper, V. de Karavodine, 

mdon. 

7796. OPERATING Brakes, J. Thomas and Tomecox, 
Limited, London. 

SreaM Heaters or Cavoririers, J. E. Boaz, 


G. Worley, 


Vatves, W. R. Lindsay, 


7798. Boots and SxHogs, W. C. Irthing- 
borough, Northamptonshire. 

7799. PHOTOGRAPHIC PRINTING Frame, E. T. Darke, 
London. 

7800, Demi Print, J. Stalker and A. Dunlep, Lisburn, 
Ireland. 

7801. Avarms for SPRINKLER INSTALLATIONS, J. 8S. 
Braidwood, Glasgow. 

7802. Ripinc Hasits, G. Munks, Sheffield. 

7803. VENTILATING Roomsand HA tts, 8. Timochowitsch, 
London. 

7804. Gas Gritter, H. W. Wright and H. Darwin, 
London. 

7805. GRINDING Macuinery, J. Wells and J. Jackson, 
London. 

7806. Spezep Gear, Société Mimard Blachon et Cie., 
London. 

7807. GENERATING ELectric Currents, J. L. La Cour 
and T. Rich, Landon. 

7808. Rotary Motors or TuRBINES, A. J. 
London. 

7809. ARTIFICIAL TeETH, H. H. Lake.—{Soci#té Anonyme 
De Commentry-Fourchamboult et Decazeville, France.) 

7810. Trres, F. J. Chary, London. 

7811. Borruinc AERATED Berveraces, R. Wright, 
London. 

7812. Suprportinc Arc Lamps, The Improved Electric 
Glow Lamp Company, Limited, and N. Watsham, 
London. 

7813. Feepinc Sewinc Macurnes, F. Schofield and J. 
Elston, London. 

7814. Roastinc Apparatus, C. Bauer.—(G. EB. Duterte 
and M. F. A. Nodet, France.) 

7815. Workinc Doors Simvu_tangousty, D, Doyen, 
London. 

7816. AxLes, R. Conrad, London. 

7817. Cotiaretre, A. S. Young, London. 

7818. CooLiInc GUN-BARRELS, H. H. Lake.—(Fried. 
Krupp Aktiengesellachaft Grusoniverk, Germany.) 

7819. CELLULOID MANUFACTURE, R. E. M. Ortmann, 
London. 


VY. Bass, 


5th April, 1904. 


7820. Inster Supports, H. H. Farrar, Stanningley, 
near Leeds. 

7821. Easet for SuppoRTING BLACK-BOoARDs, J, Jones, 

ndyssul. 

7822. INTERNAL ComBusTION Enoines, J. T. Douglas 
and F. H. Livens, Lincoln. 

7823. TELEPHONE TRANSMITTERS, W. Fairweather.— 
(American Electric Telephone Company, United States.) 

7824. CLuster Lamp Sockets, W. Fairweather.—(7he 
Benjamin Electric Manufacturing Compaay, United 
States.) 

7825. Twix Lamp Socket, W. Fairweather.—(The 
Benjamin Electric Manujacturing Company, United 
States.) 

7826. Time Stamps, W. Fairweather.—-(The Perry Time 
Stamp Company, United States.) 

7827. ComBINED Borer and Furnace, W. W. Bonson, 


_ 

7828. Skirt and Waist Hotper, M. L. Pritzkow, 
Glasgow. 

7829. Divipine Liquip Svusstances from Butk, D. 

Thomson, Glasgow. 

7830. Device for THREADING NEEDLES, J. Darling, 


ag 
7831. Fixinc CoLLars on S#Hartine, P. McIntosh, 


Glasgow. 

7832. ABsoRBING the Juice of Topacco, V. A. L. T. 
Simpson, London. 

7833. Dryinc of ELectric TRANSFORMERS, L. R. Lee, 
Manchester. 

7834, Supports for Carps, F. Gate, Selly Oak, near 
Birmingham. 

7835, SicNaLLinc Apparatus for RarLways, E. Blake- 
more, Birmingham. 

7836. SHaRPENING Rock Dritis, W. P. Lightbody, 
Keighley, Yorks. 

7837. INTERNAL ComBUSTION EnoInes, A. P. Beckett, 
Maidstone. 

7838. MEDICO-ELECTRICAL J. Trotter, 
Glasgow. 

7839. Curtain Catcu, R. F. Dalziel, Bridge of Weir, 
Renfrewshire, N.B. 

7840. Automatic VaLves for Sxips, W. Harbinger, 
South Shields. 

7841. AmMmonztacaL Fertitisers, R. B. Sangster, 
Rogart, Sutherlandshire, N.B. 

7842. Coat Sacks, J. Inglis, Dundee. 

7843. Miners’ Picxs, J. and G. Price, Ferndale, 
Glamorgan. 

7844. Hotpine Vessets Contarnina Paint, &c., A. 
Harwood, Heckmondwike. 

7845. Pencit SHanpeners, J. A. Webster, New York 
City, U.S.A. 

7846. StgamGeENERATORS, P. Pinckney, Swansea. 

7847. PicrurRE Post-carp Hotper, M. Wilson, 
Thornaby-on-Tees, Yorks. 


APPARA1U8, 





7848. ANTI-SLIPPING SHIELDS for TirEs, M, M. and A. 
E. Dessau, Merton. 

7849. MgcHanicaL Matt TuHREADER, A. Clark, 
Newark-on-Trent, Notts. 

7850. Leas of Specracte Framss, R. Alexander, 
Helensburgh. 

7851. Benpine Bucs Beams, A. and W. Smith and Co., 
Limited, and R. Mitchell, London. 

7852. AppLiIANcE for CRumBING Breap, E. F. B. Ken- 
yon, London. 

7858. Tit Ticket TRAVERSER, T. Heard, London. 

7854. Sarety Pararrin Ort Lamp, E. Goldfinger, 
London. 

7855. Rartway AXLE Bearinos, A. J. Boult.—(7'« 
diay Metal Company, United States.) 

7856, Curring Wearina Arraren, E. Lawrence and G,. 
W. Spence, London. 

7857. WHeELBARROW for Removinc Hor Asnxs, 5. 
Howarth, Hollinwood, Lanes. 

7858. Fotpine Boor Tress, E. H. Girling, London. 

NipstEe for Reouiatina Gas, 8. Johnson, 

7860, PouisHinc Macuines, C, A. Day.—(7The Moore 
Carving Machine Company, Uaited States.) 

7TS61. MECHANISM for OPERATING VaLves, H. E. Warren, 
London, 

7862. SUBMARINE OBSERVATION Devices, E. L. Hubbard, 
London. 

7863. MOoNO-azo 
Ge rmand.) 

784. Encings, HL. UH. Lake. 
Company, United States.) 

7865. Book Sranps, C. Herbert, London. 

7866. BaLinG Pressgs, J. T, Cowley, London. 

7867. Cockeyg, H. P. Smith, Kingston-on-Thames. 

7868. Firg-escaPes, J. A. Watt and W. H. Johnson, 
London. 

7869. Cut-out for ELecrric Rai.ways, H. F. Pieper, 
London. 

7870. Driving AXLEs of AUTOMOBILES, C. 
London. 

7871. CLlora Currers, 8S. R. Jacobs, London. 

7872. TYPEWRITING Macuines, 1), O. Moody, London. 

7873. TYPEWRITING Macuings, D. O. Moody, London. 

7874. Croquet Bats, A. Griffith, London. 

7875. Formates, J. Y. Johnson.---(R. Korpp and Co., 
Germany.) 

7876. SEPARATING IRON and SrTex. Pvares, G. Grove, 
Liverpool. 
77. STONE-MOULDING 
London. 

7878. CLoTHes Dryers, W. W. Borden and W. A. Innes, 
London. 

7879. NON-SLIPPING 
Taylor, London. 
7880. WATER-LEVEL INDICATORS for GENERATORS, A. 

Anthony, London. 
7881. Dynamos, J. F. McElroy, London. 


Dyes, H. H. Lake. —(K. Oehlev, 


(The Butler Terbine Eauine 


Hautier, 


Macurnes, F. F. Wilson, 


APPLIANCE for LappDERs, J. W. 


7882. Caps for Provectites, K. A. Hadfield, London. 

7883. ARM and Heap Rest for RatLway TRAVELLERS, 
R. Schnabel, London. 

7884. Harness Syaps, J. W. Lawhead, London. 

7885. Process of Paper MANuracturg, R. L. Elias, 
London. 
7886. Mopgts for the Manuracture of Groves, F. E. 
irbach, London. 
7887. MAKING PRINTING 
London. 

7888, FirE-pRoor PasseNceR Cars, F. H. 
London. 

7889. Arrixinc LaBELs to Borrigs, P. F. Cassidy and 
N. F. Doherty, London. 

7890, IxpicaTine the Lever of WATER in Tanks, A. G. 
Preston, London. 
7891. Paper CoLLaRs &e., J. E. 

Catty, London. 
7892, MeasuRinG Rops, H. J. Harding, London. 
7893. SuLpHuR Compounps, J. Wetter.—(J. D. Riedel, 


Germany.) 
7394, AUTOMATIC R. Hall, 
R. da 8. 


Surraces, F. C. Whippey, 


Rapley, 


for FLOWER-PoTs, 


Ore Frepers, W. L. 
London. 

7895. MANUFACTURING Megat Extract, A. 
Braga, London. 

7896. MANUFACTURING Megat Exrract, A. R. 
Braga, London. 

7897. CouLtters for PLoveus, J. E. Ransome and F, 
W. Garrard, London. 

7898. DeLIVERING the Cur Grass from the Boxgs of 
Lawn Mowers, J. E. Ransome, F. Eyre, and T. 
Lambert, London. 

7899. Postat Carp Cass, L. Burgy, London. 

7900. Rove Grips for SuspeNpeED Ropr RatLways, O. 
Brix, London. 

7901. oom Tempes, A. Meunier, London. 

7902. Sawinc Macuings, F. Baker, London. 

7903. DRAUGHT PREVENTER for RatLway CARRIAGE 
Wispows, M. Kriss, London. 

7904. Iron and Stonework FL oorine, A. Siller, 
London. 

7905. CLAMPING 
Nolde, London. 

7906. CaRBuRETTING Apparatus, F, Glinickel and G. 
Tresenreuter, London. 


6th Apri’, 1904. 
Movipine Batus, G. Moore, jun., and A. D. 
McEwen, Birmingham. 
7908. Bopies of Moror Cars, H. H. Mulliner, Bir- 
mingham. 
7909. Gas and O1L Enoines, W. Rowbotham, Birming- 


da 8. 


Mecuanism, J. Leightham and J. 
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ham. 

7910. MakiInc WaTER-TIGHT JoINTs in Dratns, F. R. 
Lovett, Portsmouth. 

7911. Raprators, R. 8. Inkpen, Walthamstow, Essex. 

7912, INCANDESCENT VapouR BuRNeERs, G. Baranovits 
and S. Molndr, Manchester. 

7913. CompinED Horn and Lamp, F. Berton, Man- 
chester. 

7914. Pan HanpDLEs, F. Andrews and R. Newsholme, 
Liverpool. 

7915. CISTERN S1LeNceR, J. Brown, Manchester. 

7916. Boor FasteninG, R. Mercer, Bolton. 

7917. Heap Rests for Cuarrs, G. D. Lilleywhite, 
Manchester. 

7918. PAPER-FOLDING Macuings, G. Barker.—({A. B. 
Dick Company, United States.) 

7919. Fotp1InGc Macuings, G. Barker.--(W. Lang and W. 
Zander, United States.) 

7920. Fencine, A. B. Bath, Dudley. 

7921. LusRicaTING SPINDLES, G. Davies. 
nock, Russia.) 

7922. Louncr and Reapine Cuarr, J. Sharp, Bourne- 
mouth West. 

7923. Tins for Hoipinc Epipig Articies, J. Paul, 


(H. H. Char- 


Glasgow. 
7924. Nautica. LEVELS or CHIROMETERS, J. R. Wood, 


Glasgow. 

7925. Macuines for Scutcuixna Fax, J. Bell, 

7926. Apparatus for Sirtinc Crnpers, F. R. Patey, 
Glasgow. 

— ADVERTISING NAME PLATE, H. Igel, Gateshead-on- 

yne. 

7928, PREVENTING OVERFILLING for Liquips, A. B. Snell, 
Devonport. 

7929. WarpING Macuings, 1). A. Bubne and 8. M. 8. 
Ahmed, Manchester. 

7930. Coat-cas, J. Grossmann, Manchester. 

7931. Printinc Picturgs, G. G. Millar, Glasgow. 

7932. Gop Letters for Curistmas Carps, G. G. Millar, 


‘ow. 

7933. Stxam Rams for Pite Drivina, W. Playfair, 
Southampton. 

7934. Beer Enoines, J. Buckley and R. Robinson, 
Manchester. 

= GALVANISING STEEL, 8. Minnis, Stockton-on- 

‘ees, 

7936. GRANULATING SLaG, 8. Traubel and F. G. G. 
Schultze, London. 

7937. ELecrric Meters, B. Krausse, London. 

7988. Exercisinc APPARATUS, H. Fairbrother, London. 

7939. ORNAMENTAL Comes, W. J. Hines and The Union 
Manufacturing Company, London, 





——<——= 


7940. CremaTorigs, F. E. Haycock and J, McDermott 
London. ’ 

7941, TAPERED Not, J. Wear, Walker-on-Tyne, 

7942. MmcHANIcaL Froor for SHor Winxpows, J 
Burns, Londonderry. 7% 





SELECTED AMERICAN PATENTs, 


From the United States Patent-qffice Official Gazette. 


750,824. Process or Propucina Prercep INcor 
with Soup Enps, L. D. Davis, Evie, Pa. “Filet 
September 8rd, 1901. * 

Clain.- The method of producing a pierced metal. 
ingot with a solid end, which pre tek in previa 
shaping the ingot with the portion to be closed of 
smaller diameter than the body of the ingot, Passing 


the ingot through a piercing mill arranged 

pressure rotatively on the ingot and to feed th. 

upon the piercing mandril, the size of the reduced 
portion being such relatively to the pass of the rill as 
to prevent an actuating engagement of the reduced 

portion by the mill. 

750,885. Cootinc Means for Expvosive Exuryes 
H. Nelson, New Britain, Conn.—Filed \ : 
24th, 1902. 

Claim.—The combination with the cylinder of an 
explosive engine, of annular sockets formed in the 
outer surface of said cylinder but not penetrating the 
walls thereof, coils extending outwardly from the 


[750,885 
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apply 
ingot 


eurbe; 
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surface of the cylinder, one end of said coils being 

located in said annular sockets and engaged by ledges 

projecting from the walls of the sockets. 

751,002. Steam Generator, H. EF. Penney, Minne. 

apolia, Minn.— Filed September 3rd, 1908. 

Clatm.—In a steam generator, the combination with 

outer and inner shells providing annular water and 

steam spaces, of a central drum connected below to 
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the water space and above to the steam space, and 

tube-sections comprising upper and lower headers in 

communication with said drum and coils connecting 

the upper with the lower headers, substantially as set 

forth. 

751,131. Steam Encine Vatve, 0. IW. Young, Chicay, 
Ht.—Filed April 1st, 1903. 

Claim.—In an engine, in combination with the 
cylinder, having at either end a single port for both 
inlet and exhaust, a cylindrical chamber extending 
transverse thereto, communicating with said cylinder 

rt and having a groove in its cylindrical wall leading 
rom the communication with the cylinder port to the 
opposite wall of said chamber; a steam chest and 
exhaust passages leading into said chamber, bushing 
lining said chamber having apertures registering with 
the inlet and exhaust ports and having oppositely 
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situated apertures communicating with said groove, 
whereby the groove is cut off from the chamber and 
forms a {} e exterior thereto connecting said 
oppositely situated ports; a valve carrier journaled 
axially in such chamber and valves carried thereby 
seating on the interior wall of the bushing, the valves 
having exhaust apertures in their faces respectively 
and the carrier having a passage connecting said 
exhaust and apertures and having also an aperture 
admitting the live steam to both sides of the carrier 
between the valves. 
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THE PROBLEM OF SCREW PROPULSION. 
By Artur Rica, 
No. II.* 

ScrEW propellers, as at present constructed, represent 
a laborious sequence of practical experimenting, ending 
in a compromise, and it by no means follows that the 
best form of propeller has been arrived at as yet. If 
such an inclination to the plane of rotation at 42 deg, at 
two-thirds of a screw’s diameter gives the best results 
under certain conditions, it might be difficult to see 
why this inclination should not be maintained to the 
extremity. The reason, however, is not very far to seek, 
and it is concerned with centrifugal force ; so that, as far 
as “pitch ” is concerned, regard must be had to the evil 
of an excessive centrifugal force at the extremity of a 
propeller blade, when designing one, and this is why the 
inclination of a blade at its extremity should be about 
30 deg., and not 42 deg. 

Referring again to Table II., page 380, and Fig. 1, it 
requires little examination to show that, whatever may 
be the forces working around a screw propeller, the 
line C D may stand as their resultant, representing the 
direction in which currents of water driven obliquely 
backward impel a vessel forward. As this oblique diree- 
tion continues all round the circumference of a propeller, 
it becomes a twisted spiral stream, of not quite equal 
transverse value above or below the main shaft. This 
may be one cause why so few vessels steer a straight 
course when their rudder is set due aft. 

It is a well known Jaw of hydraulics that if a stream of 
water fall perpendicularly on a flat plate, it will pass 
away in lines parallel to that plate, and exert a pressure 
which may be called P. If, however, the same stream 
impinge upon a curved plate, or cusp, of semi-circular 
form, it will be directed upwards, and, omitting frictional 
losses, will rige to the same elevation from which it came, 
and the pressure will. be doubled, and equal to2P. On 
similar lines, if a stream of water be assumed to run from 
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Fig. 1 


E to C, Fig. 2, at an angle such as 
along the surface from C 

2 : : ve 
component of its velocity will be RC =—-.~. 


the stream impinge upon a curved surface at C, and 


it be deflected along the line C G, then reaction has | 
to be added to impact, and the resultant becomes D C. | 


It only remains to apply these considerations to the 
movement of any one section of a serew-propeller blade 
to add another feature to this new theory of the screw 
propeller. 

Having arrived at the conclusion that the direction of 
ull forces arising within the screw are embodied in a 
general resultant, perpendicular to the acting surface of 
its blade, the next problem is to disentangle these forces 

or their equivalent velocities—and to find out the real 
magnitude of such resultant, which can be done on the 
lines already indicated. It is to be noted that the only 
fixed measurable length—in Figs. 1 and 2—is the circun- 
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E CF, it will flow | 
towards A, and the vertical | 7°." : : 
| designing any screw vessel, a general object is to secure 
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ference EC, for this is the distance travelled by the 
section of the blade A B at this particular radius trans- 
versely to the direction in which the ship itself is moving, 
and as the resultant is along the line C D there must be 
another stream equal to E C to complete the two forces 
which combines to give the resultant C D. This stream 








“* No. I appeared April 15th, 


is continuous, and it requires very little “ scientific use of 
the imagination,” as the late Professor Tyndall termed it, 
to appreciate and follow out this inversion. . It will be 
convenient to take some ordinary true screw propeller 
for illustrating the results arising from this operation, 
and a screw of the following proportions has been 
chosen :—Extreme outside diameter = 7ft.; circumfer- 
ence = 22ft.; inclination of blade to plane of rota- 
tion = 30 deg.; pitch = 12ft. 9in. 

Instead of a stream of water passing from E to C in a 
given time and producing a resultant RC perpendicularly 
to the blade A B, this blade itself may travel from C to R 
and drive a current from C to E. But if the blade AB 
travel from C to D then the resultant is doubled and 
becomes equivalent to that which is given upon 
the surface of the blade by a continuous stream from 
E to C reflected to G. The angle and reflection 
GCA=ECF; the angle of incidence, and the parallelo- 
gram of velocities, or pressures, may be completed 
by taking E C as a measured circumference of the pro- 
peller, and completing the parallelogram by drawing E D 
parallel to G C,and G D parallel to EC. When the lines 
intersect C D at D, they give the velocity of the general 
resultant to the same scale as the circumference C E. 
Similar diagrams, made to suit other radii of the pro- 
peller, reveal the operation of different parts of the screw- 
propeller blades, and they may be combined, and so find 
out how and where propelling effort ceases. It will be 
understood that the use of the circumference measure- 
| ment is for the purpose of ascertaining the velocity along 
| the line of resultant C D, and that if a section of the pro- 
peller blade be caused to travel from C to D, it would 
represent or resist equally two streams of water, such as 
E C and C G along these lines, and at the corresponding 
velocities shown. 

As the resultant C Dis inclined by an angle DC K 
= 30 deg., in the present example, in rélation te the line 
K C along which the ship travels, it foHows that a certain 
loss must occur, owing to this oblique direction of the 
driving pressure; and instead of C D, it is the vertical 
line K C which really represents the total effect of the 
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Fig. 3 


screw in one revolution, plus-an equal value in the move- 
ment of a current of water in a sternward direction. In 


the largest possible diameter for its screw propeller, to 
reduce the velocity of the stream of water driven back- 
wards, by increasing its volume. By this arrangement 
less of the diagonal, or oblique current, will be required. 
This point will be made clear by an inspection of Fig. 3. 
The total travel of the ship forward, and the current of 
water astern per revolution of the screw, is represented, in 
the present case, by the line C K, and this may happen 
to be shared between the water current and the ship in 
proportions subject to much variation. Assuming a 
screw propeller small in proportion to the vessel it 
drives, it may move one-third of K C forward, as from 
M to C—Fig. 3—while the current runs back two-thirds 
of the total distance, or from M to K. With such insuffi- 
cient diameter of screw, and the ship moving from M to 
C, as might occur with a tug fully employed, then the 
water current moves diagonally from M to O; and it may 
be divided into two components, namely, M K, which 
drives the ship,.and K O, which is lost. If, however, the 
screw propeller be very large in proportion, as with a tug 
boat propelling itself alone, then the ship may travel from 
L to C, while the backward current travels from L to K; 
thus the transverse element K N is only half what it was 
in the preceding example, and a corresponding economy 
is effected. 

It will be remembered that, subject to variation from 
minor causes, the water driven backwards always leaves 
the propeller at right angles to its surface,an angle which 
constant; but this is not the inclination which is 
relative to the ship. 

When a movement of the ship forwards, L C, corre- 
sponds with that of a current backwards, L K, then the 
line LN represents the actual direction and velocity of 
the current backwards as it would appear to an observer 
on land. But while this current is going backwards, 
LN, the ship is moving forward, LC, consequently the 
dotted line N C shows the direction and the velocity of 
the current in one revolution of the screw as an observer 
on deck would see it, and this is an angle of 10°5 deg. to 
the line in which the ship is running. Similariy, while 
the ship moves forward a distance, M C, and the water 
current moves backwards, M K, then the actual direction 
of the reversed current will be M O, perpendicularly 


is 


to an observer travelling with the ship—that is, an 
angle, K CO, or 21 deg. in relation to the direction in 
which the ship is, CD (Fig. 3), moving. When moored 
to a post, as shown by the line C Z (Fig. 1), is in no 
way influenced by the vessel’s movement, and owing, 
no doubt, to centrifvgal force, it stands beyond the 
perpendicular, CD. Disturbing causes will naturally 
medify the fundamental conditions which maintains that 
al] currents driven backwards by the working surface of 
the screw leave that surface in perpendicular lines. In 
order, however, to pursue this important branch of the 
subject further, it would be necessary to have much 
more experimental data than exists or is available at 
present. 

With such complex and entangled problems as surround 
the operations of a screw propeller, it would be useless to 
trust to any mere mathematical investigations. Experi- 
ments, properly interpreted, form the only reliable guide, 
and, once run on the lines of a true theory, calculations 
may be made with some regard towards obtaining 
practical advantages. It is the hope that further con- 
tributions in relation to the true theory may lead +o 
practical experiments that has induced the author to 
revive his theory of the screw propeller, long buried in 
the unread volumes of the “ Proceedings” of scientific 
societies. 

It is of little or no consequence whether this new theory 
or some other be accepted, but one thing is certain, 
namely, that this theory can be worked to its legitimate 
conclusion, and that it leads directly to the design of a 
good propeller while nothing of the sort can be claimed 
for that muddle of facts, fallacies, and mathematics that 
constitutes the theory so many believe in, and for which 
the new one is offered as a substitute. 








THE ALBULA RAILWAY. 
Ne ¥iL* 

THE first section of the railway up to kilom. 6:3 
afforded such a variety of difficulties of such unusual 
character that it is well worthy, of a detailed description. 
Just above Thusis (kiloms. 0°4—0'6) the line crosses the 
Hinter Rhein on an 80m. steel bridge with masonry 
viaduct approaches. Its cost was:—Masonry viaducts, 
126,000f. (say, £5040); bridgework, 134,000f. (say, £5360) ; 
total, 260,000f. (say, £10,400). 

From kiloms. 0°6—2°4 the line runs along the hillside, 
which is very steep in places, but beyond this there are 
no peculiar difficulties. At kilom. 1-9 is the Sils station, 
with its siding. It is a small station of little importance. 
Kiloms. 2°3—2°4, the task of arranging for the crossing 
of the main road by the railway was somewhat difficult, 
the hillside being steep and involving comparatively 
heavy works. At kilom. 2*4 the aspect of the ground 
changes abruptly, as the line has to skirt a very steep 
hillside, turning the corner of the outlet of the Albula 
gorge to get into the Schyn pass. 

Between kiloms. 2°4 and 11°5 (54 English miles) the 
ground is of such a difficult character as to necessitate 
not less than thirteen tunnels of a total length of 
4 kiloms., and viaducts of a total length of 1 kilom., the 
rest being more or less heavy cuttings and banks or lined 
in with walls, these also being very numerous, and, in 
addition, two heavy regulation works of very steep 
mountain streams. From kiloms. 3:2 to 6:0 the ground is 
partly of difficult, treacherous, and slipping character, 
demanding great care in order to obtain good founda- 
tions, and many precautions to prevent greater slips. 
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Fig. 41 


The slope of the hillsides in this section varies for the 
most part between 1:1}, and vertical or overhanging. 
The ground is also heavily wooded, and it presented 
from the commencement of the survey to the end of 
construction an almost uninterrupted series of diffi- 
culties. 

Once before, viz., in 1886, a plane table survey— 
scale 1:5000—of the ground kiloms. 0—11°5 had been 
carried out, and this piece of work ought to be duly 
mentioned as a most remarkable feat of engineering 
skill. The late Mr. Schneiter, C.E., did this work in two 
months’ time, and the original plans made by Mr. 
Schneiter on the field are a pattern of what that kind 
of work should be, being clear and accurate throughout, 
in spite of the enormous difficulties which had to be 
overcome. This feat shows what can be done if a skilful 
engineer is, at the same time, an artist in his work. No 
one looking over the ground in question would. consider 
it possible that the wor could be done in so short a time, 
and yet it was done. 

Starting the detailed survey in the summer, 1898, the 
work was found difficult in the extreme. For instru- 
ments the Swiss so-called bautheodolite, as a rule, was 
used. It is an instrument of rather clumsy character, 
but of great accuracy. For taking cross-sections, rods 
and spirit-levels were used, and, where possible, graduated 
plumb-lines. For measures of length, rods were used, as 
accuracy was wanted, and the character of ground did 
not give a steel tape much chance. 

From kiloms. 0 to 9 the main road was either below or 
above the line at a maximum difference in elevation of 








to the blade A B to an observer on land, but C O 
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70 m., and one of the first things to be done was to create 
a great number of benchmarks all along the road, about 
one for each 100 m., so as to make it as easy as possible 
to check the levels taken along the surveying lines run 
over the ground where the railway would have any 
reasonable chance of location. 

From November, 1898, to April, 1899, work was carried 
on with the contour line maps and the line located on 
paper. From the middle of April to the end of June the 
line thus located was staked out from kiloms. 0 to 7. 
For this setting out clearings in heavy pine wocd had 
frequently to be cut. In the precipitous places the work 
demanded great care to get the axis in its right place. 
Luckily, serious accidents were avoided in spite of much 


the rock is mostly of a bad and greasy nature, which 
has caused heavy slips and breakings-off of the mountain 
side to occur, leaving slopes with a more or less deep 
coating of “decayed rock, all in a state of uncertain 
equilibrium, partly full of boulders of a more substantial 
character, and partly pierced by spurs of hard moraine 
or firmer rock, standing as durable remainders of the 
decayed mountain. The decomposed clayish. rock here 
mentioned is characteristic of this part of the line, and is 
named Versasca material, after the name of the place. 
To illustrate the unevenness of the ground here, it can 
be mentioned that between kiloms. 3°4 and 6°5 there 
was nowhere a place near the line of such even shape as 
to afford a convenient site for a wayman’s house; every- 
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Fig. 42--GEOLOGICAL SECTION OF LINE FROM KILOM. 2:0 TO KILOM 6:75 


work of great daring. The workmen aiding in the 
lueasurements were nearly all mountaineers and got 
marvellously well trained to do accurate work. One 
instance of a fine chance for checking this accuracy was 
the following :—Owing to alterations of the alignment 
deviation—shown in Fig. 41—had to be made in the 
summer, 1900. The figures in brackets in this illustration 
indicate the elevation above sea level. 

Based on the lengths and angles of the line already 
staked out—dotted lines—the lengths and angles of the 
deviation were calculated, and accordingly set out on the 
ground. The line first staked out—dotted line—was 
mostly on rough, sidelong ground crossing a steep ravine, 
and the deviation had yet somewhat worse conditions. 

Running the deviation lines towards the point 6 froma 
and c, and having intersected }, it was found that the 
length a—b was 49°43 m., instead of 49°47 m. calculated, 
and the length b—c 448°70 m. instead of 448°72 m. 
calculated, thus showing an approximation of from 2 to 
8 centimetres. The angle at b varied 2 minutes, the 
angle 6 being 73°29 deg. instead of 73°31 deg.— 
calculated. 

This very accurate checking was perhaps partly due to 
luck—though it corresponds well with the general check- 
ing of measurements taken in the course of the construction 
of this division, but it was mainly due to the very 
excellent quality and training of the workmen, who had 
got accustomed to do accurate work, handling rods, spirit- 
levels, and plumbs in the steadiest way possible on places 
where ordinary men would have had enough to do just 
to hang on to the ropes. 

It is an open question whether such great accuracy as 
this is a necessity. One of the engineers engaged on the 
work urges that the accuracy which practically corre- 
sponds to what is wanted is good enough, but it is on 
extremely rough ground—as on this division—very diffi- 
cult to draw the limit, and great accuracy is wanted on 
many places, a decimetre too much to either side may 
easily involve considerable extra expense. It must also 
be borne in mind that the contractors, if it be shown that 
there is some marked inaccuracy in the staking out of the 
line, will use this as an excuse should their own work not 
be accurate. And last, but not least, there is much more 
satisfaction if things fit well and come out all right; and, 
moreover, such a work as the Albula Railway is a good 
school for young assistant engineers to learn how to work 
accurately. 

In the course of the months from August to December, 
1899, a number of final cross-sections were taken, a great 
number of trial holes were dug, and three trial headings 
were also driven into the hillside in order to find the best 
position for the Versasca Tunnel, kiloms. 4°3—5°0. At 
first it was thought possible to take the line mainly in 
the open over this place, the hillside slope not being 
steeper than 1 : 1} tol : 14, but luckily that idea was 
abandoned. 

On the longitudinal section of the division of line here 
specially dealt with—see Fig. 42—the main geological fea- 
tures are given. As can be seen this piece of ground is 
not only much broken up, but also consists largely of very 
steep hillsides, which features, in connection with the bad 
quality of the ground in parts, caused it to be generally 
considered as a very dangerous portion to be traversed. 

The main road, constructed in 1870, as it passes this 
point, was a continuous cause of trouble, having to be 
defended against slippings and heavy settlements in 
various. places. The geological formation. all along 
here is principally grissonian lime schist, but it is of 
extremely varying character. From kiloms. 2°4 to 4°1 
the rock is hard crystalline limestone in places, of the 
finest quality for constructional work. At kilom. 4°1 
there is a sudden change; from this point to kilom. 6°0 


where arrangemeiits of comparatively heavy excavation 
or retaining walls were necessary. 

At this point, in the open, the utmost care had to be 
taken with all foundations to get them down to rock or 
on an unquestionably secure footing. In several places 
greater slips had to be provided against, and even the 
tunnels—five in number, and of 1400 m. total length 
between kiloms. 3°5 and 5°8 all had their peculiar dif_i- 
culties, though the first one—Runplanas Tunnel, 500 m. 
long—which was all in very hard rock, only caused diffi- 
culties on account of a broad crevasse, filled with wet 
clayish material, which had to be traversed, and because 
at its upper end the bad Versasca material was just cut 
into. 

Commencing at kilom. 2°3 to the left of the line is the 
main road, lined in with dry stone walls, the heaviest 
having a maximum height of about 14 m. The wall is 
on good foundation—moraine—and stands well, though 
a number of stones in the lower courses of its highest 
part are cracked, this being 
on account of the heavy 
pressure to which they are 
subjected. At kilom. 2°35 
the main road is taken across 
the line by means of an 
arched bridge. At kiloms. 
2°450 to 2°500 is a viaduct 
spanning a very steep hill- 
side. It has four openings, 
each of 10m. Its founda- 
tions are partly on rock and 
partly on moraine. Care had 
to be used in draining some 
small springs from the foun- 
dations, but otherwise the 
work was: easy, though in 
very steep ground. From 
kiloms, 2°500 to 2°650 there 
is a heavy cutting in a steep 
rock side. The main road 
above this cutting had to be 
pushed inwards, thus giving 
a total height of side-cutting 
of 40m. The material taken 
out for the road was, how- 
ever, mostly gravel and sharp 
sand, which came in very 
usefully as building mate- 
rials. On top of the rock- 
cutting two retaining walls 
were necessary for facing 
the moraine material. 

Between kiloms. 2°650 and 
2°700 is another viaduct, 
with three openings, each of 
10 m., and after this, up to 
kilom. 3°020, there are rocky i 
cuttings yielding excellent ; 
material for masonry ; a via- 
duct—at kilom. 2°940—with 
two openings, each of 12m., 
and a small 6m. bridge ° 
across a deep crevasse in the mountain side, which here 
is perpendicular or overhanging. 

This viaduct is an instance of middle-sized viaduct well 
built—see Fig. 45—and cheaply constructed. Taking the 
sectional area, it spans on the hillside, 3 m. to the left of 
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the axis; we find it to cost _ 
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f, = 80f. per square 


metre, which is cheap. 
The middle length is 391n., and cost per metre run = 
353f., which is not expensive either, considering its height, 


Longitudinal Section 


a maximum of 18m. In building it masons worked in 
the aggregate 304 days, and labourers and tuinery 
625 days. R 
To cover staging—not important—tools, supervision 
and_ profit, there was about 2500f. or 8000f. out of the 
total = 13,759f. 
Cost of Viaduct, kilom. 2-940, 
F, £ 
Excavation, 290 cubic metres at 3f. . 870 54 16 
Rough rubble, 71 cubic metres at 15f. .... 1,065 12 12 
Dressed rubble, 441 cubic metres at 18f. ... 7,988... 317 10 
Consoles, 3-5 cubic metres at 50f.  ...... BS nk 7 0 
Coping stones, 9-7 cubic metres at 130f. 50 8 
Arch masonry, 100 cubic metres at 28f. llz 0 
Arch facing, 51 square metres at 10f. 20 8 
Free edges, 52m. at 5f.... ... ...  ... , 10 8 
Arch covering, 56 square metres at 5f. ; 28 » Iba 
Stone filling, 90 cubic metres at 3f. ...  ... 1016 9 
Drainage apparatus, one piece at 30f. . 30... 149 


8. d, 


Total = gg Sona soe 8 . 15,459 618 73 

11 per cent, reduction = 15,459 — 1700 = 13,759f, 
Between kiloms. 8°020—050 is the first tunnel through 
a rocky spur. Between kiloms. 3°050 and 3-200 there 


Fig. 43—VERTICAL SECTION OF A VIADUCT PILLAR 


are rocky cuttings, and two small hillside viaduets. 
Between kiloms. 3°180 and 3°400 the side cf the hill, 
which is of hard limestone, is nearly perpendicular or 
overhanging. The line is here taken into a tunnel—the 
second Campi Tunnel, which is 224m. long. The open 
part—from kilom. 3°430 to kilom. 3°630—between this 
tunnel and Runplanas Tunnel is a very wild piece of 
ground. Joining the south portal of second Campi Tunnel 
there is on the left a retaining wall, which is in its tum 
joined by a viaduct with five openings, each of 6m., 
which crosses a place with loose material overlying the 
steep rock. Everywhere in this portion of the line water 
was present in abundance, and great care had to be 
exercised to ensure that the whole line should be well 


Cross Section 





Fig. 44—ABUTMENT 
































Swain Sc. 
FOUNDATION, KILOM. 3°60! 


founded. A great pressure was to be foreseen—the 
material on the mountain side tending to slip down—the 
foundations were all got well into the rock, which wa- 
stepped off (see Fig. 43). Mostly they were constructed 
of concrete in the lower part, the rock first being 
thoroughly washed and cleaned to get a sure adhesion. 
The top of the concrete was given an inclination of 10 to 
20 per cent. towards the mountain, and the masonry 
courses were kept at this same inclination until the 
masonry got above the surface of the ground. 
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THE ALBULA RAILWAY 











Fig. 45-VIADUCT AT KILOM. 2°940 


Conerete serves well in such cases; it fills up the 
foundation pits thoroughly, and is easily arranged on the 
top so as to give a good groundwork for the masonry 
courses. The aim of this principle of inclination in 
foundation steps, concrete and masonry courses, is to give 
the foundations greater strength to resist the great 
horizontal shearing forces acting upon them. 

To the right of the line between kiloms. 3*5—3°6 all the 
earth overlaying the rock was taken away on account of 
the water causing it to be of a slipping character. The 
first project here was a dry stone retaining wall, but it 
was abandoned, and everything cleared away. The rock 
thus uncovered, being of good quality, was used for 
quarrying purposes. 

To the left, between kiloms. 3°500 and 3-630, there are 
four dry stone walls, the three joining the viaduct above 
mentioned and the following viaduct, kiloms. 3-601 to 
3°626. At this place the first project was a dry stone 
wall of rather heavy dimensions; but,on commencing the 
excavation for the foundation of the wall, so much difti- 
culty was met with in consequence of slipping soil and 
water that this plan was abandoned and the viaduct chosen. 
This did not prove easy to build. The foundations 
of the first abutment and the first pillar had to be taken 
down very deep, and necessarily heavily timbered. The 
foundation of this abutment with its timbering is 
given in Fig. 44; itis about 20m. deep. Close to the 
surface of the rock pieces of wood and branches were 
found, indicating that slipping of the stratas had occurred 
at an earlier date. 

At kilom. 3°640 the line enters the Runplanas Tunnel; 
500m. long. This is nearly all in very hard rock, and 
at the south end of this tunnel the real difficulties of the 
line begin. 

Between the entrances of, the two tunnels, Runplanas 
and Versasca respectively, kiloms. 4° 140 to 4: 280, are two 
steep ravines, the outer and inner Cugneler, which are 
only separated by a narrow spur, through which passes 
the Cugneler Tunnel, 40 m. long. 

The whole of this Cugneler portion has got a surface of 
more or less pronounced slipping character, and necessi- 
tated numerous consolidation works to secure the line and 
the main road, which at this point is some 50m. above 
the line, and follows the surface of the ground. These 
two ravines are exposed to avalanches of stone, soil, and 
materials brought down from the steep sides of the ravines 
higher up when heavy freshets occur. These masses 
come down more or less like an avalanche of snow, but 
at a very quick speed. 

The line is taken across these two ravines by means of 
15 m. arched bridges, the sides and bottoms of the ravines 
being smoothed and consolidated in such a way as to 
offer as little opposition as possible to the material as it 
passes through the bridges. 

Works on the excavation for the Runplanas south 
portal were somewhat carelessly carried on, and. the con- 
sequence was that the whole slope above the portal 
commenced to slip. The movement spread, and even 


cut away a piece of the main road above, which, as 








a consequence, had to be deviated. The water was, of 
course, the principal cause. Here it was hidden, and 
tlowed down on the surface of the rock, on which the 
Versasca material was slipping. The portal was very 
heavily timbered, and was made very strong, but the con- 
struction and the necessary blasting was extremely 
difficult, and the removal of the timbering only was 
possible with greatest caution. 

Ordinarily the two Cugneler ravines did not show much 
water, but everywhere in the soil about there was plenty 
of water, and heavy springs were met with. 

The engraving, Fig. 45, above, is taken from kilom. 2° 920, 
looking down the line, the river Albula being down to the 
left. To the right is the entrance to the first Campi 
Tunnel and the viaduct at 2°940. Fig. 46 gives a good 
idea of the difficult and perilous work met with. It shows 
the engineers at work setting out a viaduct. In the 
background is the north end of the second Campi 
Tunnel. 

The six engravings on page 416 show in Fig. 47 a view 
looking up the line from the road at kilom. 3°420. The 
tunnel portal is that of Runplanas. Fig. 48 is the view 
seen from the top of this tunnel looking down the line. 
The train is just about to enter the south portal of the 
second Campi Tunnel. Further on the line can be seen 
skirting the steep rock. Fig. 49, on the other hand, is 
also taken from the top of the Runplanas Tunnel, br t 
looking up, instead of down, the line. The two tunnels 
visible are the Cugneler and the Versasca. In Fig. 50 
the tunnel seen through is the Cugneler, and the further 
tunnel the Runplanas. Fig. 51 is an example of the 
method of dealing with mountain streams which had to 
be employed. It is taken from kilom. 4°170, and shows 
the outer Cugneler ravine. On right and left will be seen 
the lining walls, and in the centre the various traverses. 
Fig. 52 is a view looking down the line from kilom. 3520. 
It shows a dry retaining wall, the viaduct at kilom. 3° 460, 
and the south portal of the second Campi Tunnel. 








THe ATLAS Works, SHEFFIELD.—Mr. John Devonshire Ellis, 
J.P., chairman and managing director of Messrs. John Brown and 
Co., Limited, Atlas Steel and Ironworks, attained his eightieth 
year on the 20thinst. The Sheffield Teleyraph, in the course of a 
long and appreciative article on Mr. Ellis’s career, states that the 
same year that sees him eighty, sees him also attain the jubilee of 
his industrial life, which has all been lived at one place. In 1854 
the late Sir John Brown, Mr. Ellis, and the late Mr. William 
Bragge became the proprietors of premises known as the ‘‘Queen’s 
Works,” situated in Savile-street. These works were re-named 
the ‘‘Atlas Works.” 
sufticed for the business carried on, and the value of the whole was 
estimated at less than £15,000. To-day the Atlas Works extend 
over thirty-four acres. In 1854, the men employed numbered 250. 
In 1904, the employés at the Atlas Works number 2600; at 
Aldwarke Main, Carr House, and other collieries, 5400; at Clyde- 


| bank shipbuilding and engineering works, Glasgow, 8000 ; making 
a total of 16,000 men. At the Atlas Works to-day the weekly | 
wage bill amounts to £3000; at the collieries, £7000; at Clyde- | 


bank, £10,000; a total of £20,000 for wages every week, ‘The 
capital of the company is now £2,621,753,” 





Fifty years ago, one acre out of three | 


Fig. 46-SETTING OUT THE VIADUCT AT KILOM. 3°2 


INSTITUTION OF MECHANICAL 
ENGINEERS. 
COMPOUND LOCOMOTIVES. 

THE discussion on Monsieur Sauvage’s paper on 
“Compound Locomotives” was resumed at the Institu- 
tion of Mechanical Engineers on Friday evening last, 
before a fairly large meeting. 

The debate was re-opened by Mr. Ivatt, who said 
that some ten years ago he had compounded two 
locomotives on the Great Southern and Western of 
Ireland Railway. One of these engines was a six: 
coupled goods, the other a four-coupled express. They 
were originally simple engines, with cylinders 18 and 24. 
The new cylinders were 18in. and 26in. diameter by 24in. 
stroke, and the Worsdell- von Borries arrangement was 
adopted. The pressure employed was 160 lb., that used 
in them originally, so that the conditions for a comparison 
were nearly all that could be desired. The goods engine 
had a flap intercepting valve, and the express a change 
valve of his own design, allowing the engine to be worked 





Speed, Miles per Hour 
RECORD OF TEST ON L. & S. W. RAILWAY 


as a non-compound when desired. It had been found 
that compounding made little or no difference; the 
engines were neither better nor worse than before, and 
subsequently they were re-converted to their original 
form. He did not claim that this experience proved that 
compounding was not advantageous with bigger engines. 
He passed on then to discuss the question of horse-power 
and draw-bar pull, which he illustrated by means of wall 
diagrams reproduced on the next page. The measure of the 
useful work being done by a locomotive at any time is 
the draw-bar pull at the back of the tender. Indicator 


| diagrams may give the horse-power being developed in 


the cylinders, but they will not show what horse-power 
is delivered to the train in the shape of draw-bar pull, 
particularly at high speeds, because more or less of the 
cylinder horse-power is required to overcome the resist- 
ance of the engine itself. The internal resistance of the 
locomotive tends to increase, and the draw-bar pull to 
| decrease with increase of speed, so that for every engine 
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there is a maximum speed at which it will only move | 
itself, leaving no pull available at the draw-bar. Diagram | 
No. 1 gives the draw-bar pull of two engines at various | 
speeds. _ The black line is from an eight-coupled engine, | 
with small wheels, intended to work heavy coal and goods | 
trains atvap”average speed of about 20 miles per hour. | 
The red line is from a single-wheeled express engine. The 
initial pull in this case is not nearly so great as with the 
other; but after about 30 miles an hour, the single-wheeled 
engine shows the best pull. The diagram is made from 
records obtained in regular service, and therefore must | 
not be taken as representing the highest efforts of which | 
the two engines are capable at all speeds, but rather as | 
illustrating the relative falling off in draw-bar pull with | 
two different types of engines as the speed increases. The 
single-wheeled express engine, which at starting is only 
capable of putting on a draw-bar pull of about half as 
much as the eight-coupled engine, is able to put on 
the greater pull at higher speeds, say from about 30 or 
40 miles an hour and upwards. This diagram illustrates | 
two extremes, but it indicates the reason why some 
express engines with nominally small tractive force often 
do so well with heavy trains at high speed, and it also 
helps to show why drivers working trains timed at high 
average speed will always go for what they call a “free | 
running engine”—by this expression they mean the | 
engine which gives the best draw-bar pull at the higher ' 


rod range from 7°8ft., with a 15in. throw, down to 
4°7ft. with a Qin. throw. Several express engines 
are running with a Qin. throw for the coupling-rod 
pins. He used 10in. for inside cylinder engines on the 
Great Northern Railway, and he was sure that keeping 
down the throw of the coupling-rods had an 
important effect on the internal resistance of the 
engine. But the point of supreme importance in the 
locomotive was its boiler, and he thought Monsieur 
Sauvage’s engines owed as much to the increased boiler 
power and the arrangement of the cylinder as to com- 
pounding. The fact that they were a little more com- 
plicated than ordinary engines did not matter. Experi- 
ence showed that the engines of locomotives gave but 
little trouble ; it was with the boiler that difficulties were 
found. It was, as Mr. Sturrock had said, its capacity 
to boil water that measured the power of an engine, and 
to attempt to express power in terms of cylinder capacity 
was like measuring a man’s wealth by the size of his 
purse without looking at his banking account. In his 
990 class of engine—*“ Atlantic” type—the cylinders are 
nominally 19in. by 24in.—actual diameter when new, 
18}in.—and these with 6ft. 6in. wheels, give a piston 
speed of about 1030ft. per minute at 60 miles per hour. 
The slide valves are balanced with Richardson’s strips, 
and the backs are open so that the exhaust has a free 
passage straight through the valve. Diagrams 3,4, 5, and 





#) 
TRACTIVE POWER OF LOCOMOTIVES. 


PROFESSOR GOSS (Rainroad Gazette) 
dany. 17TH, 1902. 

T=TRACTIVE FORCE AT DRIVERS. 
t=DRAW BAR PULL. 
T=161 © 
t=161 *-3:8 2 —w(2+3 s)-o-1s? 
H=SQUARE FEET OF HEATING SURFACE. 
S=SPEED IN M.P.H. 
d=DIAMETER OF PISTON IN INCHES 
L=STROKE IN FEET. 
D=DIAMETER OF DRIVERS IN FEET 
W=WEIGHT OF ENGINE AND TENDER. 

LESS WEIGHT ON DRIVERS 





Hl ENGINE No. 251, 


WEIGHT BEHIND TENDER 277% TONS. 


SPEED 17 MP.H 
GRADIENT tin 105ue 
REGULATOR FULL OPEN 
M.E.P,-127-6 cbs. 


ya 


DRAW BAR PULL 45 TONS. 
CYLINDER HP. 699 

DRAW BAR HP 456-9 
DIFFERENCE HP 142-1, 








MEAN BACK PRESSURE 6 ces. 





V 


WEIGHT BEHIND TENDER 277% TONS. 


SPEED-45 MP.H DRAW BAR PULL 2:5 TONS 


GRADIENT tin 200ue CYLINDER HP—965 
REGULATOR-FULL OPEN DRAW BAR HP.-672 


M.E.P=79-25 vss DIFFERENCE HP-293. 








MEAN BACK PRESSURE 7 tas. 





IV 


WEIGHT BEHIND TENDER 2144 TONS. 


SPEED-—58 MPH. DRAW BAR PULL 1°65 TONS 


GRADIENT=LEVEL. CYLINDER HP-938 
REGULATOR 7/5 OPEN DRAW BAR HP-577 


M.E.P~58-1 ces. DIFFERENCE HP~-361. 





Vi 


WEIGHT BEHIND TENDER 2144 TONS. 


SPEED-75 M-P.H. DRAW BAR PULL 1:2 TONS 


GRADIENT tin 26400wn. CYLINDER HP.—1192. 
REGULATOR-FULL OPEN DRAW BAR HP—533. 


M.E.P.-57-7 iss. DIFFERENCE HP—€654 








MEAN BACK PRESSURE 63 85. 








MEAN BACK PRESSURE 93 ces. 
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INDICATOR AND SPEED AND HORSE-POWER DIAGRAMS OF G.N. R. LOCOMOTIVES 


speeds, and the engine which does that is the one which 
consumes the smallest amount of power in moving itself, 
and leaves the most for the draw-bar. The increased 
sractive force required, by reason of the increased 
weight and speed of express trains, has led to the 
of larger cylinders; but large cylinders with 
high piston speed mean more back pressure, and 
consequently increased internal resistance. Dividing 
the work between four cylinders enables them to 
be kept small; the reciprocating weights balance 
each other, so that no excess balance is required for this 
purpose, consequently there is no vertical disturbance, 
and this again helps to diminish internal resistance. With | 
four cylinders there is, of course, the increased friction 
due to additional parts, but he thought that this might be 
more than compensated by the advantages mentioned. | 
Another factor affecting internal resistance was the throw 
of the coupling-rods. The driver’s ideal of a “free 
running engine ”’ is asingle-wheeler, and most locomotive 
engineers would do without coupling-rods altogether if 
they never had to run trains weighing more than 150 tons 
over a moderate road. Being obliged to use coupling- 
rods, it is advisable to avoid swinging them about more 
than is necessary, and therefore the throw of the coupling- 
rod pins should be kept assmall as possible. The circum- 
ference of the circles described by the ends of a coupling- 


use 


6, above, show that the back pressure is not excessive. The 
diagrams are taken from some records of work done by 
G.N. engine No. 251. This engine has a boiler with 
2500ft. of heating surface, and he had selected these 
diagrams as being somewhat comparable in point of 
speed, &c., with the four given by M. Sauvage on 
page 20, Fig. 16, of his paper. Engines, he thought, 
were frequently over-cylindered, for it had to be re- 
membered that whereas the increase of total pres- 
sure was due only to the annulus resulting from an 
enlarged diameter, the increased back pressure had to 


| be measured over the whole enlarged area of the piston. 


In conclusion, he observed that drivers did not observe 
the text-book rule and link up their engines so as to 
increase expansion when they desired to work as 
economically as possible. They knew by experience 
that there was a certain point of cut-off at which an 
engine worked best, and they notched her to this and 
then throttled the steam through the regulator. 

The Secretary then made brief reference to a set of 
diagrams sent by Mr. Whale, who was, unfortunately, 
unable to be present. These diagrams were reproduced 


| in THe ENGINEER last week. He then read some extracts 
| from a letter by Mr. Samuel Johnson, who also found it 


impossible to attend the meeting. Mr. Johnson attri- 
buted a great deal to increase of pressure. He had found 





that by raising it from 140 lb. up to 160 Ib. it had been 
possible to effect a saving of 4 lb. of coal per mile, and he 
thought there was reason to believe that a similar saving 
would be experienced by a further increase of 20 lb, 
He mentioned that Mr. Drummond, of the Glasgow and 
South-Western Railway, had come to the conclusion that 
at 175 lb. pressure the simple engine was better than a 
compound. He spoke very highly of the Smith system 
of compounding as used on the North-Eastern Railway, 
and stated that with a boiler pressure of 195 lb. an increase 
of 35 per cent. of power had been realised. He thought 
that the balancing was best when four cylinders were used, 
but believed that no inconvenience resulted from putting 
all the power through one axle. It was desirable that the 
relative merits of simple and compounds should be settled, 
and he suggested that the railway companies should con- 
duct a series of experiments under absolutely identical 
conditions, so that there might be no question as to the 
accuracy of the results. 

Mr. Sisterson and another speaker referred to some 
diagrams made by Mr. Dugald Drummond to test the 
power absorbed by light engines. Mr. Sisterson, who 
had charge of the trials on the London and South-Western 
Railway made for purpose of testing power required to 
drive light engines at speed, explained that the reliability of 
trials was spoiled owing to unsuitable nature of the road. 
They had no long stretches of level road on their line. 
The trials were made starting on a slight down grade, and 
running round a curve on to the level. Considerable 
power was lost in driving the engine round the curve, and 
it was found impossible to eliminate the effect due to 
acceleration. Nevertheless, the results were instructive. 
A very fine set of indicator diagrams were taken from 
No. 706 engine, one of Mr. Drummond's 6ft. 7in. expresses, 
showing how, as speed increased, the height of the dia- 
gram increased ; so did back pressure. For the diagraiis 
taken at 67 miles per hour he claimed an equal turning 
moment, nearly, after correction had been made for inertia 
of reciprocating parts. At this speed of 300 revolutions per 
minute, 77 lb. per square inch was necessary to give recipre- 
cating parts their proper acceleration at commencement 
of stroke, viz., about 1000 foot-seconds per second. 
Hence the higher the speed, the more necessary—for 
equal turning moment—that the height of the diagram 
should be increased and its alternation become more 


Right Hend Cylinder 
M.E.P 30/bs pero’ 





MEP. Z3°7 16s per 





M.E.P.37-5 tbs pera” 














DIAGRAMS FROM L. &S W. LOCOMOTIVE, No. 582 


pronounced. Mons. Sauvage, in his paper, said short 
cut-offs were not resorted to at high speeds with com- 
pounds; this was in accordance with the speaker's 
experience. In 1902 Mr. Sisterson had an opportunity of 
investigating the work of the Midland express engines on 
the Leeds—Carlisle section. One of these engines was a 
compound. From his observations he could not make 
out that any economy was obtained from the compounding. 
It took its turn with the other engines, but its running at 
high speeds was noted for a long cut-off, 50 per cent., and 
a pounding action of the piston in the cylinders due 
to excessive back pressure and improper pressure to 
accelerate the reciprocating parts. Long cut-offs did 
not produce the form of diagram for equal turning 
moments. In these engines high-pressure steam was 
automatically introduced into the receiver. This, while 
it improved the action of the low-pressure cylinder, 
increased the back-pressure in the high; but this 
was not compounding. There was a difference be- 
tween the four-cylinder compounds and all other com 
pounds, namely, the enormous boiler pressure. This, no 
doubt, gave a more suitable form to the steam diagram, and 
enabled a shorter cut-off to be used; but the remedy was 
a serious one, and must entail enormous wear and tear of 
fire-boxes. Unless‘great variation of the cut-off was 
obtainable, how could the locomotive accommodate itself 
to the varying demands for power. One moment you were 
developing, say, 800 horse-power, and a few moments 
later you had mounted the top of the grade, and only 
required sufficient steam admitted to the cylinder so that 
the effects of the reciprocating parts were neutralised. It 
was taken for granted that the locomotive was an 
uneconomical machine; as a matter of fact, one of the 
engines he had tested had developed 1 horse-power hour 
for within a fraction of 2]lb. coal, and he had 
no doubt that by the application of a feed-water 
heating arrangement invented by Mr. Drummond 
that would be got down to 1%lb. coal per indi- 
cated horse-power. No doubt some of their electrical 
friends might make capital out of the statement that 900 
horse-power were necessary to drive the locomotive only 
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at 70 miles per hour, but it must be remembered they 

were running against a very rough wind; he could not 

assign a less traction than 40 x 100 = 4000Ib. for air 
resistance only. 

TABLE I, 

No train load, Variable speed. 


Test of Eugine No. 706. 


| 


Trial No. 


“| _ 2 3 4 5* e 
Gauge pressure 175 | 175 175 | 175 | 175 | 175 
Cut-off, per cent, Mid- 7 15 15 15 30 

gear | 
Regulator ...| Just 4 open open|$ open Full | Full 
F | open 

Speed, miles per hour ...) 28-5 15 55 64 67 79 
1.H.P. developed at? 168 370 630 788 912 
'ractive force per ton.... 9-6 15-5 28 il 19) 54-3 
Total tractive force 869 $1400 2523 | 3691 | 4410 4885 


Kugine Data, 
(‘ylinders 
Driving wheels 
Weight of engine and 


18hin. « 2bin. 
re Abate Gft. S2in, 
tender, about... 90 tons 
TABLE Il.-- Test of Bugine No. 582, 


No train load, Variable speed. 


Trial No, {bg 2 3 4% i 
Gauge pressure 175 Wd | 175 | 175 175 
Cut-off, per cent. 12 15 18 20 30 
Regulator Sopen Full Full) Full Full 
Speed . 42 52 60 714 72 
LH.P. developed 321 187 563 719 803 
Tractive force per ton 36 15-8 4 17-1 52-3 
Total tractive force 2867 3512 3519 «3770 4182 
Kugine Data, 

(‘ylinders IYin. « 26in, 

Driving wheels 6ft. 1LO¥in. 

Weight of engine and tender, about 80 tons 


* Diag. aus of these tests are given. 

\n attempt to draw two of Mr. Churchward’s assistants 
into the discussion having failed, Mr. Rous-Marten gave 
some account of his experience with de Glehn compounds 
in France. Referring to a table given on page 11 of the 
paper, he said he had been present when the run recorded 
was made, and on referring to his notes he found that the 
train suffered three severe signal checks which would 
certainly account for three minutes, so that the actual 
running time had to be reduced. He estimated that the 
trip of 95 miles had been done in 94 minutes. The train 
took a bank 13> iniles long 1 in 200 up at the steady 
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DIAGRAMS FROM L. &S W R- LOCOMOTIVE, No. 706 
rate of 52 miles per hour, and on the down grades it 
reached the regulation maximum speed of 743 miles per 
hour. He mentioned a few other cases of which he had 
notes. The first was a train of 305 tons behind the 
tender which took 10 miles of level and rising road at the 
rate of 120kiloms. per hour, the steam: being well main- 
tained. The second, a train of: 309 tons was hauled up 
the 18-mile bank at 62°1 miles per hour, every kilometre 
being done in the exact 36seconds all the way up; and 
the third, thé case of a 270-ton train taken up a bank 
eight miles long at 1 in 125 at a speed which never fell 
below 58 miles per hour. Concluding, he gave a list of 
what he conceived to be the advantages possessed by 
these du Bousquet-de Glehn compounds. Amongst 
them was the driving on separate axles, which caused less 
strain and produced a better balance; the use of a pres- 
sure as high as 2281b.; the adoption of the Walschaert’s 
gear; the use of a boiler having 2300 square feet of heat- 
ing surface; the power of working simple when desired, 
the possibility of making a very quick start; the ratio 
between H.P. and L.P. cylinders, and the angle at which 
the cranks are set. 

Mr. Heury Lea, who followed, referred to Mr. [vatt’s 
remarks about the drivers throttling the steam, and Mr. 
Sisterson’s statement that only 80lb. pressure was 
required to start the piston on its return stroke. He 
thought the two facts were quite consistent, and explained 
each other. The drivers, by experience, knew that the 


engine did not want a great pressure at the beginning of | 


giving full admission with an early cut-off. 
Mr. Druitt Halpin asked questions as to the play in the 


measuring the surface of Serve tubes. He commented on 
the use of the tail rod, which he conceived could be of little 
use in supporting the weight of the piston, since the bear- 
ing on which it travelled was neither large nor solid, a sort 
of “ atmospheric bearing ” in fact. He also wondered how 
it was possible to stoke a grate over 9ft. 3in. long. Con- 
cluding, he said that the steam locomotive, far from being 
wasteful, might be looked upon as the most economical 
engine made by man, and this was because its power was 
used directly without any intermediary. He thought 
that if the electrical people would look into it, they would 
find that their locomotives, with their reducing gearing, 
&c., were far less economical than the steam locomotive, 
when the horse-power was referred not to the motors but 
to the rail. 

The President then called upon Monsieur Sauvage to 
reply. On the question of the size of wheel, which had 
been raised by Mr. Robinson, he explained that it was 
almost wholly a matter of design. If the diameters of 
the wheels were made greater than about 2 m., the 
diameter of the boiler had to be decreased, or it had to 
be raised higher, and furthermore the wheel was heavier, 
which, since it is not suspended on springs, is undesirable. 
He pointed out that the maximum speed of trains was 
not now much greater than it had been years ago—it was 
the average speed which had been raised. Referring to 
the length of grates, he said that he had seen grates 
3m. long fired without difficulty. It had to be remem- 
bered that these grates sloped steeply to the back, and 
hence it was not difficult for the firemen to throw a 
shovelful of coals to the very end when necessary, but 
the slope caused fuel put in near the door to travel down 
to the back. He had seen firemen shovelling coal into 
a furnace at the rate of 200\lb. every four minutes. 
Of course, they do not work for long stretches-—at the 
most for not more than three to four hours. Coming to 
the question about Serve tubes, he said that, although 
they had anticipated trouble from increased expansion, 
due to the fact that the tube, from being thicker, was 
hotter, and from its design was stiffer, they had actually 
found no inconvenience at all. He admitted that this 
might be due to the comparatively sinall number of them 
in use, since by the doctrine of probability trouble was 
less likely to occur with few than many; but it was a fact 
that they were if anything more easy to keep in order 
than the ordinary tube. Replying to Mr. Halpin’s 
| question. he said that the railway engineers of France 
had agreed to take as the measurement of Serve tubes the 
whole of the metallic surface exposed to the hot gases. 
| He went on to speak of the interesting experiment that 
| Mr. Churchward was making, and remarked that it was 
| not always at economy that the locomotive designer had 
to aim; sometimes it was a question of getting the maxi- 
mum power only. He hoped that some very useful com- 
parative figures would be obtained by Mr. Churchward in 
his magnificent new testing shed at Swindon, the first 
thing, he believed, of its kind in Europe. On the question 
of draw-bar pull, he admitted that two tons is very 





jhard to get and to maintain, but some of the 
| Paris-Orleans engines had reached 2} tons at a 


| speed of 65 to 70 miles per hour, the indicated horse- 
| power reaching about 1900. There was, he said, no 
| reason to suppose that the resistance of French rolling 
| stock was less than that of English. Touching upon the 
| question of pressure, he said that whilst 1801b. had been 
| found very economical as far as coal consumption, when 
| they had been obliged to resort to a higher pressure in 
| order to increase the power of the engines. The claim 
| made by Mr. de Glehn that the engines compounded on 
| his system had a more regular turning had been chal 
lenged, and he wished to explain that the claim had been 
misunderstood. He did not mean that the engines had a 
better turning movement, but that they were in Letter 
balance when opposite cranks are used, and hence balance 
weights are not required. Replying to Mr. Smith, he 
confirmed his experience that the range over which com- 
pound engines were economical was much greater than 
generally supposed. He quoted three cases. Trains of 
220, 260, and 352 tons, using respectively 231b., 22-6 Ib., 
}and 23°71b. of water per effective horse-power per hour. 
Discussing Mr. Sisterson’s remarks, he admitted the 
justice of his claim for a diagram high at the admission 
end and falling rapidly, and he thought, but without 
asserting that if a similar diagrams of pressure and piston 
speed were made for the diagram he had given, it would 
be found that very nearly the same thing occurred as in 
the simple engine. Replying to the questions raised by 
Mr. Halpin, Monsieur Sauvage pointed out that the 
engines in which the play was allowed in the valve 
spindle were on the Ceinture, and did not run at high 
speeds; and that it had been found that if tail rods were 
not used piston rings were frequently broken. 

The discussion then closed, the President anrouncing 
that the next rvceting would be held in Chicago on 
May 31st, and that a summer meeting would be held in 
the end of July in London. 


| 


In the diagrams shown by Mr. Ivatt the speed 
of the Great Northern éngine was 17 miles an 
hour. The engine was absorbing 23°28 per cent., and 


76°2 per cent. went to the draw-bar. In the next one, 
the French engine absorbed 38°83 per cent., and 61°17 
went to the draw-bar. The corresponding figures for the 
Great Northern are almost identical. In the next dia- 
gram—French engine 47°8 miles per hour, Great Northern 
engine 45 miles per hour—the French engine absorbed 
39-6, and 60°4 went to the draw-bar; the G.N. absorbed 
30°4, and 69°6 went to the draw-bar. In the last dia- 
gram—about 75 miles an hour—the French engine 
absorbed 52°2 per cent., leaving 47:8 for the draw-bar ; 
the Great Northern engine absorbed 55 per cent., leaving 
45 per cent. for the draw-bayr. 





the stroke, and consequently they throttled instead of 


valve spindle of tandem engines, and the method of 


Thursday evening, 14th inst., and was more than usually 
successful. A new toast, that of “ Scientific Education,” 
was proposed by Dr. Kennedy in a straightforward speech, 
which, as Dr. Glazebrook’s uneasiness during its delivery, 
and his protests after its conclusion proclaimed, was 
obviously not pleasant to those who look upon advanced 
technical education as the only means of saving the trade 
of Great Britain. 





LOCOMOTIVE TESTING PLANT AT 


SWINDON. 


Iy the course of the discussion on the paper read before 
the Institution of Mechanical Engineers, Mons. Sauvage 
referred to a testing plant just constructed at Swindon. 
By the courtesy of Mr. Churchward, by whom the machine 
was designed, we are enabled'to describe it. It differs in 
several respects from that at Purdue University, U.S.A., 
and that going to the St. Louis Exhibition described in 
our impression for January 22nd, page 96. 

The Swindon machine consists of a bed made of cast 
iron, bolted on a concrete foundation, with timber baulks 
interposed for the lessening of vibration. On this bed 
five pairs of bearings are arranged to slide longitudinally, 
so that they may be adjusted for any wheel base in the 
engines tested. In these bearings, axles are carried 
having wheels fitted with steel tires, on which the loco- 
motive runs. These axles are also fitted with drums on 
which band brakes act for absorbing, wholly or in part, 
the power developed by the engine. Outside these band 
brakes pulleys having an 18in. face are provided at each 
end of the axle, for driving link belts by which it is 
intended to transmit the major portion of the power 
developed by the engine to air compressors, so that it may 
not be wasted. 

The hydraulic brakes will then only absorb just 
enough power to enable them to govern the speed of the 
engine. These brakes are actuated by a water supply 
from an independent pump, the outlet of this water supply 
being throttled either by a stop valve or by a throttle 
actuated by a centrifugal governor. This latter device 
enables the speed of the engine to be set at any required 
number of revolutions, and kept constant. The carrying 
wheels are 4ft. lin. diameter. The main bearings are 
l4in. long by Qin. diameter. The tires of the carrying 
wheels are turned to approximately the same section 
on the tread as the rails in use on the Great Western line. 

This plant is intended not only for the purpose of 
scientific experiment, but also to do away with the trial 
trips of new and repaired engines on the main line. It 
has therefore been necessary to make it rapidly adjust- 
able to take engines having wheels of different centres. 
The main bed is provided with a rack, and each pair of 
bearings is provided with a cross shaft having a pinion at 
either end. These cross shafts are driven from a longi- 
tudinal shaft through suitable clutches. This longitudinal 
shaft is operated by electric motor, and is capable of being 
reversed. 

The engine being run over the machine on an elevated 
frame, which carries it on the flanges of its tires, clear of 
the carrying wheels, it is an easy matter to slide these 
carrying wheels with their bearings till they are 
vertically underneath the wheels of the engine to be 
tested. The frame is then lowered electrically, and drops 
the engine into position on the carrying wheels. 

When running engines on trial trips it is essential that 
the bogie and trailing wheels of engines so fitted should be 
runas well as the driving wheels, in order that the axle- 
boxes may take a good bearing, and be seen to be in a 
satisfactory condition before handing the engine over for 
traffic. To accomplish this the carrying wheels are all 
coupled together by a suitable arrangement of belts and 
jockey pulleys. It therefore follows that even when a 
locomotive having a single pair of driving wheels is run on 
the plant, all the carrying wheels are rotating, andin turn 
run the bogie and trailing wheels of the locomotive. The 
jockey pulleys are necessary to retain the proper tension 
on the belts when the bearings are moved longitudinally. 

Owing to the varying height of the footplates of 
different classes of engines it has been found necessary to 
provide a firing stage which can be rapidly adjusted 
vertically. A large coal bunker is provided in connection 
with this stage, and also weighing machines. Two water 
tanks are mounted on the same platform for measuring 
.the water used when running, these tanks being emptied 
alternately when consumption test is being made. 

Under the platform a dynamometer enables the draw- 
bar pull of the engine to be taken, and this, together with 
counters on the wheels, will enable the actual draw-bar 
horse-power to be measured, and so compared with coal 
and water consumption for various classes of engines. As 
engines of different lengths are to be tested, and of neces- 
sity have to be fixed at the trailing end to the dynamometer, 
it is necessary to have a sliding chimney for carrying off 
the steam and smoke from the engine when running. 

This has been provided in the form of a long box, 
having a steel plate running on rollers forming its lower 
surface, which plate carries a large bell-mouthed chimney. 
This box not only enables the chimney to slide longi- 
tudinally, but will also form a receptacle for ashes, and 
any other matter ejected by the engine, which will be 
retained, and can be examined both for quantity and 
quality. 

It is hoped that this plant will enable many questions 
of the relative economy of different classes of engines, 
either simple or compound, to be settled definitely. The 
question of superheating might be investigated on it, as 
also the efficiency of various forms of smoke-box 
arrangements. The -effect of various percentages of 
balancing can be investigated, and, in fact, any of the 
experiments which are at present being made on the road 
may be made on this plant, with the great advantage that 
any engine which may be selected can be placed in posi- 
tion ready for testing. and all connections made in a time 











The annual dimer was given at the Hotel Ceeil on 


probably not exceeding an hour, 
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THE ENGINEERING CHARACTERISTICS OF 
ST. LOUIS, U.S.A. 
(From our Special Commissioner.) 
No, I. 


Tue City of St. Louis, U.S.A., which is the scene of the 
great International Exhibition of 1904, is one of the 
largest of American cities, ranking fourth in population 
and in manufacturing importance. To many readers of 
THE ENGINEER, and especially those who will visit the 
city and are interested in the Exhibition, some particulars 
of the city and its engineering features will be of interest. 
The Exhibition commemorates the purchase by the 
United States from France, in 1803, of the vast territory 
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Fig. 1—GRAND AVENUE 


then known as Louisiana: the official title is “ the 
Louisiana Purchase Exposition,’ but it is more com- 
monly known as the * World’s Fair.” Full details of all 
the preliminary steps in the undertaking have already 
appeared in THE ENGINEER of February 13th and 20th, 
1903. 

St. Louis has a great and varied range of manufacturing 
industries. In January, 1903, there were 6959 factories 
in operation, with 98,914 employés; paying £10,743,000 
in wages, and making products with an aggregate value 
of £67,540,000. Including the factories of several small 
manufacturing towns close to and tributary to St. Louis, 
these figures are increased to 7155 factories, 113,789 
employés, £12,256,000 wages, and £78,000,000 value of 
products. The manufactories include seven railway and 
tramway carriage and wagon works, 140 foundries and 
machine works, five iron and steel works, 12 wire and 
wire rope works, 10 brass works, 28 breweries, and 16 
flour mills—which made 1,500,000 barrels of flour in 1902. 
There are also works manufacturing steam engines and 
apparatus, agricultural implements, railway and electrical 
supplies. furniture, boots and shoes, kc. There are great 
timber yards, stock or cattle yards, and meat-packing 
establishments. The export trade is very large in nearly 
every industry, and in 1902 it included 905,200 barrels of 
flour and 2000 tramears. The sales in certain lines 
during 1902 were as follows :—Cloth, silks, and dry goods, 
£24,000,000; hardware, £7,000,000; railway carriages 
and wagons and tramears, £4,000,000; iron, steel, and 
heavy hardware, £3,000,000; tobacco, £8,000,000; beer, 
£4,000,000; stoves and kitchen ranges, £600,000 ; agri- 
cultural machinery, £4,000,000 ; electrical machinery and 
supplies, £6,000,000; brick, terra-cotta, sewer pipe, and 
clay products, £1,000,000. 

The death-rate is about 16°66 per 1000. As to climatic 
conditions, the following table gives the monthly ranges 
of temperature and rainfall during 1902 : 

Min. 
temp. 
Deg. 


oF 


“0° 


Max, 
temp. 
Deg. 
39- 


Rainfall, 


In. 
1-18 
+83 
+50 
49 
-04 
86 
34 
-20 
98 
-00 
20 
-81 


January ., 

February ... 

March 

April 

May 

June .., 

July 

August . 

September 

October 

November... 

December... oe ns 

The city owns the waterworks, sewers, parks, and fire- 
alarm telegraph system. Companies own the gasworks, 
electric light works, electric tramways, telephones, river 
bridges, and ferries. One of the two telephone companies 
has four central stations, 13,000 telephones, and 20,375 
miles of overhead and underground wires. 
The expenditures for municipal public works in 1902 

were as follows :— 
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£ 
Street repairs 23,550 
Street cleaning Ae eam dae 24,000 
Street paving, repairing, and cleaning... 
Water supply system... ... ... 0. 
a ee 
Parks 17,000 


Public buildings... ... we. es se 24,000 
Lighting streets, parks, and public buildings 117,000 
406,000 


The city has 881 miles of streets, of which 468 miles are 
paved, and 173 miles have tramway;lines. The streets 
are laid out mainly at right angles, andthe street number- 
ing is by hundreds, a hundred to each “ block,” or between 
two streets. Thus 240 or 565 would be two or five 
* blocks * from the starting point. The various kinds of 
pavement in use are tabulated below : 


110,000 
118,000 
20,000 


Miles. 
880-87 
467-79 
3°71 
+53 


+27 


Miles of streets 

Miles paved ... 
Macadam 
Telford ... 
(Granite setts 
Vitrified brick 


Asphalt... : : 
Novaculite (a species of gravel) 
Bituminous macadam 
Wood block, creosoted 
Miles of alleys paved... ... 
Miles of street naving electric tramways 
The collection of garbage-—market waste—is done daily 
by contract, the annual charge being about £25,440, and 
the quantity being about 75,000 to 80,000 tons per year. 
The garbage is consumed in a crematory on the Merz 
system for £26,000 per year. The street sprinkling is 
also done by contract. The city lets annual contracts 
and pays the contractors, being reimbursed by the issue 
and collection of special tax bills to cover the cost of the 
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work. The city is divided into fifty-four districts for this 
work, and one contractor may get four or five districts in 
a group. About 510 miles are sprinkled annually, and 
the cost by this system is 2d. to 25d. per lineal foot per 
year, while under former methods it was from 5d. to 7}d. 
per foot. The streets are cleaned by the city, which 
employs all labour and teams by the day. Hydro- 
pneumatic sprinkling carts are used, in which the water 
is forced out by compressed air. At first a pressure of 
40 1b. was used, but the jets then tended to cut out the 
joint filling in the pavements, and a pressure of 25 lb. is 
now used. 

Street sweepings are carted away and deposited in low 
spots around the city, or loaded into railway wagons to 
be used for filling in low land on the east side of the river. 
When weather conditions are favourable there are 2000 
men employed in the Street Department, and 1500 men 
are in the street-cleaning force. 

The tramway companies are required to pay the cost of 
paving and repairing the space between the rails and 
tracks, and for lft. outside the rails. They are also 
required to use material the same as, or better than, that 
used in the rest of the street, but they generally use 
granite paving in asphalt streets. Under the streets 
there are 1554 miles of electrical conduits, with 1238 
miles o duct. 

The city is drained by a “combined ™ system of sewers, 
carrying both house sewage and storm water, and dis- 
charging directly into the Mississippi River. The sizes 
are calculated to enable them to carry lin. of rainfall per 


— 


mainly for the laterals, 12in. to 24in. diameter, with a few 
of 80in. and 86in. The pipes show no wear after thirty-tiyo 
years’ service. In brick sewers, vitrified brick is useq 
for the lower quadrant or invert of circular sewers, and 
6in. above the sewage flow line of sewers of other 
sections. This shows little or no wear after twelve years’ 
use. Several miles of worn inverts of ordinary’ brick 
have been re-lined with vitrified brick, making a sinooth, 
hard surface. This is more effective than concrete lining. 
as the concrete becomes pitted with small holes. 3 

Of the 880 miles of streets, 670 miles are lighted. 119 
miles by are lamps, 36 by incandescent lamps, 470 |yy 
mantle lamps, 44 by gas, and 8 miles by Welsbach lamps, 
There are underground electric wires in 155 miles of 
street, with 1236 miles of cable duct in that distance, 
The use of gas mantle lamps is found to be satisfactory 
in the parks and the residence portion of the city. There 
are four electric light companies, and two gas light vom. 
panies. The Laclede Gas Company is now putting in a 
high-pressure distribution system in order'to serve liurge 
areas and long lines more economically than by the 
ordinary system of large low-pressure mains. The new 
system will serve about 65 square miles. For the medium 
pressure lines with cast iron pipe and leaded joints a 
5 Ib. pressure will be used. For the suburban feeders 
there will be wrought iron pipe with screw joints, and in 
these pressures of 20 lb. to 80 lb. will be carried. The 
pressure will be obtained by a Connersville blower, 
directly connected'to a Westinghouse horizontal 
engine of 300 horse-power, with two tandem cylinders, 
Pressure-reducing valves will be placed at branches from 
the distribution ma‘ns. 

This Laclede Ges Company has two gas plants, both 
making coal gas and water gas, with manufacturing 
capacities of 11,000,000 cubic feet and 4,000,000 cubic feet 
per day of twenty-four hours. The coal gas apparatus 
consists of direct-fired benches, but the water gas 
apparatus is of the most modern type of Lowe sets. The 
gas storage equipment consists of two gasometers or gas- 
holders of 4,000,000 gallons capacity, and several smaller 
holders. There are about 600 miles of main pipe and 
120,000 meters in use. The average pressure in the mains 
2in. water column, The low-pressure system is 
reinforced by a five-pound medium pressure system, 
which encircles the city, and by means of reducing valves 
this pressure is automatically reduced to the requirements 
of the low-pressure system at regular intervals. Jor 
suburban service, compressed gas at approximately 40 |b. 
pressure will be used, as already noted. The company 
has also a Pintsch gas plant for carriage and car lighting, 
which is believed to be the largest of its kind in the world. 
Numerous improvements and extensions to the present 
works are now under consiruction, and it is probable 
that in the near future a large new gasworks, embodying 
the latest methods and apparatus, will be built. It is 
also contemplated that the use of gas will be largely 
extended for cooking and house-heating purposes. This 
latter is rather a novel feature, and the peculiar climate 
of St. Louis will probably enable the company to introduce 
it very rapidly. The coke and other residuals from the 
gasworks find a ready market. Mr. W. A Baehr is the 
company’s engineer 

The river is crossed by two large bridges, which will be 
referred to later on, and the city has a number of bridges 
and viaducts crossing the railway lines &c. Prominent 
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F.g. 2—PRINCIPAL FRONT, RAILWAY TERMINUS, ST. LOUIS 


hour from the area drained... The trunk sewers are paid 
for by the city, ‘and the largest of these—the Mil] Creek 
sewer—has an arch of 20ft,,span on side walls 5ft. high. 
It has a gradient of 1 in 1030, and drains an area of 10 


square miles. 
the cost of the district which they drain. 
are usually steep. There are about 530 miles of sewers, 
which have been built at a cost of some £481,000. 
drain a little more than one-third of the area of the city, 
but the extensions planned and under construction will 
increase this to fully half the total area. 


The lateral or branch sewers are: built at | 
The gradients | 


These | 


‘among these is the Grand Avenue Suspension Bridge, 
| carrying Grand Avenue over the railway lines in the Mill 
Creek Valley. The avenue is an important thoroughfare, 
and being largely used for driving it was thought proper 
to build a more expensive and elaborate structure than at 
other railway crossings. The design of the bridge is 
unusual and striking, being a stiffened suspension bridge 
| designed on the principle of an inverted hinged arch. 
| The stiffening trusses are put underneath the cables with 
| their booms parallel with the cables, so as not to impair 
| the appearance of the curve. The cables are composed 


The gradients of the laterals are froin 1 in 500 to 1 in | of eye-bar links, with pin connections, and have thirteen 
50, averaging 1 in 200 for sewers over 5ft. diameter, and | and fourteen bars alternately. The boom of the stiffening 


1 in 100 for smaller sewers. Vitrified clay pipe is used 


| truss is a built-up latticed member of box section, 
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bridge is 1600ft. long, including its approaches; it has a 
main span of 400ft. between the centres of the masonry 
towers, and two end spans of 150ft. The cables are 42ft. 
feet upart between centres. The width of roadway is 36ft. 
in the clear, and the two footwalks are 9ft. each, the total 
width of the bridge being 60ft. The design of this bridge 
js shown in Fig. 1. 

Like all American cities, St. Louis is well supplied with 
electric tramways, the lines aggregating over 400 miles, or 
nearly 200 miles of streets and private land inside the city 
poundaries, besides some 50 miles outside. Some of the 
streets have two lines of rails, others have only a single 
jine, and in the latter case the cars go in one direction on 


power-station has two 3400 horse-power cross-compound | brakes, some operated from cylinders charged at certain 
engines connected to generators of 2250 kilowatts; two | points along the line, and others having motor-driven 


similar engines with alternators of 1200 kilowatts, and 
three Corliss engines with generators of 800 kilowatts. 


compressors on the cars. 
For the former, or storage system, there are eighteen 


Steam is supplied by sixteen O’Brien water-tube boilers | air-compressing stations, located at points in the city and 


of 400 horse-power. Each engine has a 12in. Cochrane 


at the ends of the various lines, so that the cylinders can 


live-steam receiver separator, and all lubrication is by | be charged while the car is waiting to start on a new trip. 


pressure from a Siegrist central automatic oiling plant. 
The principal sub-station is 116ft. by 46ft., with one side 
used for high-tension, and the other side for low-tension 
cables and apparatus. There are six 600-kilowatt 600- 
volt rotary converters, fifteen air-cooled transformers of 
25 cycles, 250 kilowatts and 3880 volts, and a three-phase 





Fig 3—MAIN WAITING ROCM, RAILWAY TERMINUS, ST. LCU'S 


one s reet, and in the opposite direction in another street. 
\i the ends of the various lines the cars do not reverse, 
but 1un around a loop, sometimes embracing two or more 
city blocks. Of this system 65 miles are owned by the St. 
Louis and Suburban Railway, while the whole of the other 
lines, originally built by several companies, is now owned 
and operated by the St. Louis Transit Company. All the old 
cable lines have been converted to electric traction. 

This latter company has now 360 miles of line, covering 
176 miles of streets. In the city streets the standard per- 
manent way construction consists of 9in. girder rails laid 
directly apon 6in. concrete Jongitudinals, and connected by 
The rail-joints are either welded by 
electricity or spliced with the “Continuous” joint, which 
s a combined angle fish-plate and base-plate. When the 
St. Louis Transit Company took over the several lines 
there were nearly a dozen power stations, but almost the 
entire system is now operated from two new power stations, 

upplemented by  sub-stations. These stations have 

capacities of 25,000 horse-power and 20,000 horse-power, 
while the maximum capacity may reach about 66,000 
horse-power, 

The largest power-station has seven {cross-compound 


transverse tie-bars. 
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Corliss engines; four are of 3400 horse-power directly 
connected to Westinghouse generators of 2250 kilowatts, 
4100 ampéres; and.three of 2300 horse-power directly 
connected to Westinghouse generators of 1500 kilowatts, 
2730; ampéres. There are also three tandem-compound 
engines of 1000 horse-power, each directly connected to a 
generator of 650 kilowatts, 1180 ampéres. Steam is sup- 
plied by water-tube boilers; sixteen O’Brien boilers of 400 
horse-power, with Green’s travelling chain grates; and 
twenty Stirling boilers of 300 horse-power, with the Hawley 
down-draught furnaces. All the water supply is metered, 
and the Worthington central jet condensers and cooling 
towers are used. One boiler-house has a steel chimney, 
14ft. diameter and 200ft. high; the other has four steel 
chimneys, 74ft. diameter and 160ft. high. The northern 


Half End Elevation 


transformer of 6000 to 350 volts. There is also an 
immense storage battery. 

Long double-bogie cars are used, and those on some of 
the suburban lines have wheels larger than usual, with 
the bodies set high like a railway carriage. Some of 
these cars also have an entrance at the middle. The seats 
are usually transverse, with reversible backs, and there is 
a central aisle. There are ordinarily about 900 cars in 
regular service, but during the Exhibition the number 
will be increased to 1500. The latest cars are 45ft. long 
over all, with a short 3ft. enclosed or vestibuled front 
platform for the motorman, and a long 7ft. open rear 
platform. Across the middle of this platform are two 
hand rails, which afford a hold to the standing passengers. 
and prevent crowding. The rails do not extend entirely 
.cross the platform, but leave a passageway at each side. 
The steps are 4}ft. long, with a stanchion in the middle 
to assist people in getting on and off. The body is 33ft. 
6in. long, 9ft. lin. wide over the steel channel sole plates, 
and 8ft. wide inside. The sides are straight, and into 
them drop the large windows, with low sills. The height 


is 2ft. 5in. from rail to underside of sole plate, and 12ft. 
3in. to the top of the roof. 


The transverse seats are on 


The compressors will be located in buildings, except in 
the residence districts, where they will be placed in 
underground chambers. The compressors will be of the 
Ingersoll-Sergeant tandem-compound type, with cylinders 
6}in. and 14+in. diameter, 12in. stroke. These will be 
| driven from the motors by Morse silent chain gear. At 
each station will be two storage reservoirs 3ft. by 18ft. 
Each car has two storage cylinders 1}f{t. by 6ft., for 20 
cubic feet of air at 300 lb. pressure, which is reduced to a 
working pressure of 45 lb. in the service reservoir and 
brake cylinders. All the new cars are single-ended and 
run around loops—embracing two or more city blocks— 
at the end of the line. The front of the car is fitted 
with the Hunter safety fender, which is a crinoline frame 
of light steel straps, sloping down and out from the 
level of the window sill. 

The managers of the St. Louis Transit Company 
believe in high-speed service, and the average speed of 
cars in the city is 10 miles an hour. The company 
claims that this tends to decrease rather than to increase 
accidents, as people will be more careful, and it enables 
many people to ride home to lunch who would otherwise 
have to go to the restaurants. The general public, how- 
ever, by no means approve of this high speed. The 
service is excellent. During the middle of the day there 
are 360 cars in regular service, but 520 are added during 
the morning and evening “rush” hours, making 880 
cars inuse. By this increase in service much short riding 
is encouraged, as people now ride who would walk rather 
than take crowded cars. The company will have ter- 
minal loops at six of the Exhibition entrances, which will 
be reached by the various city lines. There will be no 
shunting, except to move cars to and from the storage 
sidings within the loop, as the cars will pass round the 
loop from the arrival to the departure line. It is expected 
that this arrangement will allow passengers to be dis- 
charged at the rate of 50,000 an hour. 

The number of passengers carried in 1903 was 
210,000,000; of these, 147,000,000 paid cash fares, the 
others had transfers or passes. ‘There is a uniform fare 
of 24d.—5 cenhts—and each car has two registers, one is 
for cash fares, the other for all other farcs. Thus the 
company can,tell how many people have paid cash, and 
how many have paid in other ways or used transfers. 
The distribution of transfers is very liberal. The earnings 
for 1903 were £1,460,000, and the cars ran 32,535,620 
miles. The company employs 4000 men, of whom 2500 
are conductors and motor men, paid 114d. per hour. 

The only other tramway system in the city is that of 
the St. Louis and Suburban Railway Company, which 
has 47 miles of line in the city—32 in streets and 15 on 
private land—and 52 miles on streets and private land in 
the suburban towns, making a total of 99 miles. The 
permanent way consists of girder rails, 6in., 7in., and 9in. 
high, with oak sleepers and concrete or stone ballast; but on 
private land there are 60 Ib. and 80 ib. flange rails. The 
points and crossings are of manganese steel-centre con- 
struction. The company’s lines touch the Exhibition 
grounds at four points, where suitable facilities are pro- 
vided. 

The power-station has O’Brien water-tube boilers, and 
engines of 10,760 horse-power, directly connected to 
General Electric generators of 3400 kilos. direct current, 
and 3600 kilos. alternating current, with a total capacity of 
6600 kilos. The rolling stock includes seventy-five double- 
bogie vestibuled cars 47ft. long, seating fifty-four passen 
gers, and ninety cars 38ft. long. Most of the cars have 
four motors, and ail are equipped with air brakes, fenders, 
electric lights, electric heaters, and are electric head- 
lights. There are also three snow sweepers, four sand 
and coal cars, and also motor cars and platform and 
dump wagons for construction work. During 1903 this 
company’s lines carried 19,931,000 passengers. 

An inclined cable railway for transferring railway coal 
















Fig. 4—STATION ROOF, ST LOUIS 


both sides of a central aisle, 32in. wide. The seats are 
32in. long, 30in. between centres, and have reversible 
backs. At the rear end are two side seats for three 
passengers each, thus giving greater width néar the door. 
The total seating capacity is for fifty passengers. The 
cars weigh nearly 10 tons empty. The inside finish is in 
light mahogany, with cane or rattan upholstering for 
the seats and backs. The exterior is finished in bright 


| orange. 


The two bogies are 20ft. between centres, and each has 
a wheel base of 43ft. The wheels are 33in. in diameter, 


Half Cross Section. 


and on each axle is a 40 horse-power Westinghouse motor, | 


or 160 horse-power in all. 
incandescent lamps, and heated by a stove at the front 
end of the aisle. All the cars are equipped with air 


Each ear is lighted by twenty 





asa * 


and goods wagons, runs on Potomac-street, connecting 
the railway yard on the river bank with the Lemp 
brewery on Broadway. The line is 2000ft. long, with a 
steep incline up from the river. At the top is a winding 
engine with a 12ft. drum, and the cable lies in a conduit 
under the street. Two loaded railway wagons—about 
100 tons—are taken up at once bya cable grip car behind 
them. 

There are twenty-four railways centreing at St. Louis, 
and one of the most important features of the railway 
transportation system of this city is the Terminal Rail-’ 
road Association, which owns and controls all the 
connections and approaches to the passenger and goods 
stations, and also the belt lines which run around the 
city and across the river to East St. Louis, serving the 
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various industrial establishments and the extensive goods 
yards of the numerous railways. In this Association the 
several individual railways entering the city are repre- 
sented. There is only one passenger station, but this is 
of immense size, covering 12 acres of ground, and having 
thirty-two lines of rails under its roof or train shed. In 
Fig. 2 is given a view of the great granite building or 
head house, which has a length of 600ft. fronting on 
Market-street. Fig. 3 is a view of the interior of the 
upper main waiting room. The train shed is 900ft. long 
and 606ft. wide, the width divided into three spans :— 
three of 140ft., and two side spans of 91ft. The side walls 
are 21ft. high, and the height to the upper booms of the 
trusses is 29ft. at the sides and 75ft. at the middle. The 
roof has a flat curve of 866ft. radius, and there is a lantern 
roof with transverse raised skylights, as shown in the 
cross section, Fig. 4. The cost of this building, including 
land, was £1,800.000. 

The regular trains number about 140 arriving and 
140 departing daily ; this number is increased _consider- 
ably by special and extra trains, especially during the 
summer months, when excursion trains are run. It is 
probable that about 350 trains daily will be handled 
during the Exhibition period. Most of these are main- 
line trains, there being a comparatively small suburban 
traftic, but there will be a special service of “ shuttle” 
traits between the main—or “joint ’—station and the 
Exhibition. A large and intricate iaterlocking point and 
siznal plant controls the train movements, the operations 
being effected by compressed air, with valves controlled 
by electric connections from the main signal-box, the 
signalmen having simply to press a series of buttons in a 


case. The plant is operated from three cabins, with a 


THE TRAINING OF ENGINE-ROOM ARTI- 
FICERS FOR THE ROYAL NAVY. 

Quire recently the Admiralty have determined to enter 
boys and train them for the rating of engine-room 
artificers in the Navy. We have already brought this 
fact before our readers. It will be understood that this 
is a very important departure from the ordinary practice ; 
and the necessity for the change with all the consequent 
expenses involved, may not easily be seen by the outside 
or ordinary observer. The principal engineer officers of 
the Navy have, however, long advocated such a scheme, 
owing to the ever-increasing difficulty of obtaining a 
sufficient number of candidates trained in the right 
manner. The late Engineer Rear-Admiral George H. 
Weeks was a most persistent and enthusiastic advocate 
of the new system, and, in fact, the scheme is adopted 
and arranged very much on the lines he laid down, 
though he did not live to carry it through. All officers 
who have been responsible for the entry of mechanics 
into the service have been constantly met with the dith- 
culty of obtaining men suitable to the needs of the Navy, 
owing first to the more general specialisation of work in 
large establishments, whereby boys only learn one par- 
ticular section of the general trade; secondly, to the 
almost total abolition of the indentured apprenticeshpi 
system; thirdly, to the ineffective educational system 
prevalent all over the country, which, according to naval 
experience, appears to afford no practical education what- 
ever in its true sense; and, fourthly, the radical objection 
such men have to submitting to the discipline necessary 
for military purposes. The new system of training is 


—— es 
sleeping apartments, kc. A separate establishment hag 
however, to be found for workshop training. Mt 
Devonport, where the principle of housing men on shore 
had obtained for some years, the hulks formerly useq 
for that purpose had been sold out of the service, and 
practically the last of the old “ wooden walls” of England 
had disappeared, or was already appropriated. After 
much searching, and many proposals, it was finally 


' decided that H.M.S. Bellerophon should be taken off the 


effective list and altered for the purpose. Various schemes 
were proposed before the present decision was arrived at, 
and then it became a matter of urgency to get the alterg. 
tions carried out in time to receive the bo ys and earn the 
money voted for the purpose in the last year’s estimate, 
The work could not be carried out in his Majesty's 
Dockyards, as they were all over-pressed already; neither 
could it be done by contract under the ordinary routine 
and system; and so their Lordships adopted the unusual, 
and in fact, we believe, unprecedented plan of giving an 
officer authority to carry out the alterations and fit the 
vessels suitably for the work, for the efficiency of which he 
was to be held responsible eventually; and as these 
alterations involved the providing and fitting up of work. 
shops, smitherys, &c., in addition to the educational and 
personal requirements of two hundred boys, their in- 
structors and the crew, it will be readily understood that 
unusual responsibility attached to the officer selected to 
carry it out, especially as only three months remained in 
which to execute it. In addition to fitting up the Belle. 


rophon, as above stated, it was also decided to alter the 
Temeraire for service as carpenters’, electricians’ and 
armourers’ workshops, and for general service as store- 
ship for the Fleet Reserve, the Dockyard store-houses 








total of 350 levers. In one day last vear there were 1835 
indvements of the interlocking plant, requiring 24,956 
lever movements. Of the 1885 movements, 364 were for 
passenger trains, 736 for light engines, 573 for shunting, 
and 162 for goods trains. One interesting feature is a 
pneumatie carrier system connecting the luggage- 
checking room with the luggage-rooms at the side of and 
underneath the station. A large power station supplies 
electric light and power, hydraulic power for the luggage 
lifts, and compressed air for the signal plant, for cleaning 
out the carriages, for testing air brakes, «ec. 

The Mississippi River, which is some 2800 miles long, 
and navigable for 1300 miles, narrows here to a width of 
2000ft., and is crossed by two bridges in the city of 
St. Louis. The first of these is the celebrated Eads steel 
arch bridge. The fact that this was controlled by certain 
railways, to the alleged discrimination against other lines, 
and consequent detriment to the city’s commercial 
interests, led to the construction of a new bridge at the 
north end of the city. Doth of these are now, however, 
owned and operated by one terminal company, in which 
the several railways are represented. It is claimed that 
this action in preventing competition is in * restraint of 
trade,” and contrary to law, and the city has submitted 
its protest to the Government. 








Ix connection with the McGill University, Montreal, 
the creation has been suggested of a technical department, wherein 
a scientific railway training will be provided. he Baltimore and 
Ohio Railway has established technical schools, at which young 
men receive practical training in railway business. The Montreal 
venture, however, appears to be the first example of a university 
undertaking such an enterprise. Neither the Provincial nor the 
Dominion Government seems to be endowing the new department, 
but it is understuod that some of the Canadian railways will con- 
tribute, 


H.M.S8. TRAINING SHIP GELLEROPHON 


not intended to supersede, but oniy to supplement 
the present system of entering men trained in 
private establishments; and it is hoped that with 
a nucleus of well-trained mechanics in each ship to sup- 
plement the ordinary trained man and assist the engineer 
oflicers, many of the defects which have now to be made 
good by the dockyards may be carried out by the ship's 
staff, and so lessen the amount of time our battleships 
and cruisers spend idly ineffective in the docks and basins ; 
and also, by exercising greater prescience and mechanical 
skill in working and caring for the machinery, largely 
lessen the preventable defects which are now of every- 
day occurrence. We have only to take into consideration 
the time spent in dock by warships in the first three 
years of their lifetime, together with the actual time the 
machinery is under way at sea, to arrive at the conclusion 
that something is wrong somewhere. It may not be 
altogether due to want of engineering knowledge amongst 
the engineering staff; but it must be due to the want of 
engineering knowledge in the service generally; and 
therefore the new system of more general engineering 
education in the service has not come a moment too soon, 
but rather is twenty-five years late. 

The principle of naval training having been decided, the 
establishments necessary for the purpose had to be pro- 
vided. It was determined that from the first the boys 
should be subject to naval discipline, and so grow up 
accustomed to it from the beginning. Establishments 
apart from the dockyards had therefore to be sought. 
At Chatham and Portsmouth the old wooden hulks 


formerly used as barracks for seamen had become avail- | 
| there are besides 


able owing to the establishment of barracks on shore, and 
these, with slight alteration, were therefore fitted to 
accommodate about 200 boys each, being provided with 
class rooms, recreation rooms, gymnasium, messing and 





formerly used being now all iequired for the more 
legitimate service. 

To carry out this work it has been necessary to remove 
the after boilers, and the principal parts of the engines 
of the Bellerophon ; the conning tower on the upper deck, 
a huge structure fitted with 8in, armour, and weighing alto- 
gether about eighty tons, the fore and main masts, bowsprit 
and all mast fittings, fife rails, &c.; all guns, gun racers, 
and the multitude of fittings necessary to an efficient 
man-of-war; and to renew the decks in places, and deck 
over spaces above the engine and boiler-rooms on each 
deck, and to roof over and house-in the upper deck for 
the workshop.. Twenty-four lathes, of sizes varying from 
5in. centres and 5ft. beds to 12in. centres and 12ft. beds, 
capstan and turret lathes, milling machines of the pewest 
patterns, three drilling machines of varying sizes, slotting 
and planing machines, &c., with all the outfit necessary) 
for such a shop, have been provided. The illustrations of 
the shop on page 413 are from photographs taken by Mr. 
Parry, of South Shields. The after boiler-room has been 
titted up as a smithery, in which have been fixed sixteen 
smith’s forges and five coppersmith’s forges, with motor- 
driven fan blasts and air pipes to each, all by Messrs. 
Alldays and Onions, of Birmingham. There is a motor- 
driven power hammer by Pilkington, and other necessary 
plant. Two 20 horse-power electric motors for driving 
workshop machinery, and a 10 horse-power motor for the 
hammer and working the Downton pump when required, 
and a 7 horse-power motor for the smithery, have bcen 
supplied. Electric lighting is carried out in all the living 
spaces, cabins, and workshops throughout the ship, and 
ower circuits for the motors. The 
work involved the fitting up of the class and recreation 
rooms, gymnasium, drawing-oflice, mess and sleeping 
rooms, baths, &e.; school desks, store-rooms for books 
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schoolmasters’ desks and necessary cupboards ; lockers 
for each lad, hammock accommodation, instructors’ mess 
and recreation room, drying room for boys’ clothes, and 
heating apparatus on each deck throughout the ship. 
This heating apparatus involved the fitting of about 
2000ft. of piping and 150 of Charlton’s radiators. A plat- 
form 75ft. long and 5ft. broad had also to be provided 
outside the ship about 3ft. above the water-line for 
janding chests, stores, and such like; and a baggage port 
has been cut through the 6in. armour and wood and 
jron backing to facilitate the passing of these chests and 
stores on board. To carry all this work out in the short 
space of ten weeks necessitated the employment of a 
large number of men, backed up by large and well- 
organised engineering shops, and a well-trained staff 
of leading hands and draughtsmen, for no drawings 
had been prepared beforehand. All this Messrs. Palmer's 
Shipbuilding and Engineering Company, of Jarrow-on- 
Tyne, has provided, and it has carried out the works, not 
only within the time, but in a thoroughly sound and 
workman-like fashion; although they have not been sub- 
jected to the usual keen and inquisitorial Admiralty 
inspection. All the work has, however, had to be done 
to the satisfaction and under the supervision of engineer 
Captain Haddy and his overseers, Messrs. Blatchford and 
Ball; and it will readily be understood that their task 
has been no light one, as they have been responsible for 
the purchase and inspection of all the machines, tools, 
and gear, as well as keeping time books of the men 
employed, with the cost of their labour and general 
supervision of their operations. 

The alterations to the Temeraire have involved the 
removal of her six after boilers and the engines. The 





latter was found to be a labour of exceptional difficulty, 
owing to the manner in which they were built into the 
ship—the cylinders resting on wrought iron box girders 
riveted to the hull, and these had actually to be cut in 
pieces before’the cylinders could be removed. The low- 
pressure cylinders were enormous castings of over 40 tons 
weight with their attachments as lifted out; and their 
huge dimensions necessitated an unusual opening of the 
decks, and the cutting through of all the main and upper 


deck beams over them, and as this space was 
required to be decked over again, the beams had to 
be replaced and scarphed. Two complete decks 


have been introduced into the engine-room and _ boiler- 
room spaces, and the floors plated or decked over. 
A well-equipped carpenters’ workshop has been con- 
structed on the upper of these decks in the engine-room 
space, whilst the lower deck is fitted up with store-rooms 
for carpenters’ use. The boiler-room spaces have been 
filled up with elaborate rooms for the reception of fitted 
care and maintenance stores belonging to the ships of the 
l'leet. Reserve. Armourers’ and electricians’ workshops 
have also been provided in these spaces, with necessary 
offices, tool-rooms, &e. All the cabins in these ships, living 
spaces, crew spaces, and decks throughout have been 
fitted with a complete system of electric lighting, 
separate circuits for light and power being provided; 
electric motors of 10 horse-power each have been fitted 
in the carpenters’ and electricians’ workshops. About 
14 miles of electric cable of varying sizes have been used 
for this work in the two vessels, and for supplying the 
power required, two dynamos of 100 kilowatts capacity 
each have been provided by the Thames Ironworks Com- 
pany, Limited, whilst the engines for actuating them have 
been built by Messrs. Brotherhood, of Westminster, and 
these have been placed in the forward barbette, which 
has been prepared to receive them and the necessary 
fittings. These engines had to be specially designed to 





boilers are only loaded to that amount. 


work with steam of 601b. pressure, as the Temeraire’s | battery ships, and was more or less a protest ‘against the 
; hid : , : 
They have | inordinate length which had been considered necessary 


cylinders of 16in. and 20in. diameter by 8in. stroke, | by Scott Russell and others in order to attain a high rate 


and develop about 145 horse-power each at 450 revolu- 
tions per minute. These have been designed, built, and 
supplied to Jarrow within eight weeks from the date 
of order—a performance worthy of notice in these days 
of general complaint of England’s dilatory workshop 
methods. The dynamos are designed to work in parallel 
if required. 
450 ampéres each and 220 volts. The main switchboard 
is fitted with double-pole switches, with automatic circuit- 


breakers for overload and reverse currents; and as the | 


Temeraire is the main generating station for the 
Bellerophon and Indus, as well as herself, there are six 
double pole switches, three for power and three for light, 
fitted in addition, and an equalising switch for working in 
parallel. The fittings are supplied ona marble base of the 


latest pattern, and, in fact, all the fittings are up to date | 


in every way, and we understand this is the most power- 
ful generating plant as yet supplied to any of his Majesty’s 
ships. Outside the ship a platform 7Oft. long and 6ft. 
wide has been provided for landing stores from boats, &c., 
and a baggage port, 8ft. wide by 6ft. high, has been cut 
through the 10in. iron armour, 12in. oak backing and 2in. 
iron skin, The cutting through of the armour for this port 
has been work of no mean magnitude, considering the time 
available. In addition, two lattice girder bridges of about 
50ft. span each have been built to connect the ships after 
they are removed to Devonport, it being intended to moor 
the Bellerophon and Temeraire stern to stern, and the 
floating factory Indus ahead of the Temeraire; the three 
vessels will then form one establishment, to be known in 


MACHINERY DECK, H.M. TRAINING SHIP BELLEROPHON 


future as Indus I... IL, and II1., in order that the historic 
names of the other two vessels may become available for 
use on future ships. All the work has been carried 
through successfully under the supervision of Mr. Sampson, 
overseer of Devonport Dockyard. by Messrs. Palmers, 
and much credit is due to Mr. Twaddell and Mr. Reed, 
shipyard and engineer managers respectively, and their 
subordinates for the skilful manner in which they have 
laid out and organised the work from its commencement. 

Most of the lathes and machine tools have been made 
and supplied by Archdale Limited, of Birmingham, the re- 
mainder having been supplied by Armstrong, Whitworth 
and Co., Manchester; Smith and Coventry, of Manchester; 
Reed and Foggin, Newcastle; Robinson and Sons, of Roch- 
dale; Churchill, Newcastle, agents for the Cincinnati Tool 
Manufacturing Company, America, from whom has been 
obtained one of their special universal milling machines 
and adjuncts. The belting has been made and supplied 
by Angus and Co., of Neweastle, and the follow- 
ing firms have also supplied fittings :—Electric motors, 
the British Westinghouse Company, Newcastle; switeh- 
boards, Clarke, Chapman and Co., Limited, Gateshead ; 
electric cables, W. T. Glover and Co., Limited, Man- 
chester; steam radiators, R. B. Charlton and Co., New- 
castle ; patented glazing, Helliwell and Co., Limited, 
Brighouse; corticene, Mr. W. E. Harker, Newcastle ; 
window frames, A. and J. Main and Co., Limited, 
Glasgow ; electrical fittings, W. MeGeoch and Co., 
Limited, Glasgow, and Robson, Robson and Co., New- 
castle. 

Both the Bellerophon and Temeraire have been rather 
celebrated ships in their day. The former was launched 
in 1866, having been built from designs by Sir E. J. Reed. 
She was the most powerful vessel of her time for attack 
and defence, and the fastest man-of-war afloat, although 
she was 100ft. shorter than the huge frigate which pre- 
ceded her. She was the first of the type of central 


They are continuous-current machines of | 
jin length. 


of speed and to carry the huge masts and sails and the 
equipment of thatday. She was employed as flagship on 
the West Indies station for many years. -The Temeraire 
was likewise provided with sail power, having two huge 
lower masts weighing over 25 tons each and 120ft. long ; 
the fore and main yards were the longest and heaviest in 
the Navy, weighing about 11 tons each and 113ft. 
She was in many ways an interesting ship, 
and was, in reality, the germ from which the modern 
battleship has sprung, for she carried some of her main 
armament in a barbette, was fitted with hydraulic gur- 
mounting gear, carried Whitehead torpedoes, was 
armoured fore and aft at the water-line, the armour 
being llin. thick at the sides of the main battery, 


| tapering to 4in. at the ends, and was fitted with modified 


forced draught and carried searchlights. She mounted 


four 25-ton guns, two in barbettes and two in a box 
| battery on the main deck, capable of firing direct ahead 


and abeam, and four 10in. 18-ton guns in a separate 
battery abaft the 25-ton gun battery. She was first 
commanded by Sir Michael Culme Seymour, and during 
the four commissions which she went through on the 
Mediterranean station she has been commanded by the 
most successful officers of the Navy. including the present 


Commander-in-Chief of the Mediterranean, Admiral 
Sir Compton Edward Domvile, K.C.B. She was 
present with Sir Geoffrey Phipps Hornby’s Tleet 


at the forcing of the passage of the Dardanelles in 
lebruary, 1878, when the Russian army was nearing 
Constantinople on its victorious march southwards after 





the taking of Plevna, and was also present at the bom- 
bardment of Alexandria in 1882. She has been a useful 
vessel, and it is much to be regretted that on her last 
cruise, when being taken in tow by H.M.S. Immortalite, 
on completion of the alterations to her at Jarrow. she 
should inadvertently have pushed her ram into one of her 
friends, and so disabled the Immortalite for two or three 
days. Thanks to the zeal and skill of the ship’s car 
penters, however, that vessel was soon made efficient for 
sea again, and proceeded to tow the Temeraire to what 
we may hope may be her last resting-place. 








SAMUEL SMILES. 


AT a great age—92—Dr. Samuel Smiles passed away on 
Saturday, at his home in West Kensington, after a short 
illness. He was best known to the world as the author of 
‘Self Help’’ and ‘‘ The Lives of the. Engineers,’’ books 
which, if not unusually accurate, were very pleasant reading 
and attained an enormous popularity. He was a self- 
educated Scotchman. The son of a working man, he availed 
himself early in life of the facilities for education provided in 
Scotland, and became a physician. He was very far from 
being successful. “He became editor of the Lecds Times 
about 1838, and forsome unexplained reason was asked to 
become secretary of the Leeds and Thirsk Railway—long 
since absorbed by the North-Eastern—which he managed 
with such success that in 1854 he became secretary of the 
South-Eastern Railway, a post which he held until 1866, 
when he retired with a pension. He then entered upon a 
life of vigorous authorship, but the books which made his 
reputation had been published long _ before. ‘* George 
Stephenson ’’ came in 1857, ‘‘ Self-Help ’’ in 1859; of this 
book 20,000 copies were sold in the first year. He was 
secretary of the National Provident Institution from 1866 to 
1872. 

Mr. Smiles was given by his old University the honorary 
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degree of LL.D. He married early in life. His marriage 
was altogether a success, and on their golden wedding day 
Dr. Smiles and his wife were surrounded by four children 
and nineteen grand-children. 








HADFIELD'S STEEL WORKS, SHEFFIELD. 


On Wednesday last a large party of gentlemen from 
London, and members of the Yorkshire section of students of 
the Institution of Civil Engineers, were invited to pay a visit 
of inspection to the East Hecla Works of Hadfield’s Steel 
Foundry Company, Limited, at Tinsley, near Sheffield. 
Amongst those who accepted invitations were Sir 
William White, Sir Howard Vincent, M.P., Sir H. 
Brackenbury, Sir E. Carbutt, Admiral H. J. May, 
Colonel Hadden, Colonel Peace, Colonel Holden, Professors 
Arnold, Ripper, and Unwin, Mr. Yarrow, the Master Cutler 
of Sheffield, and several attachés of the Spanish embassy. 
The party from London travelled by a special Great Central 
train from Marylebone to Tinsley, which made a non-stop 
run to within a mile or two of the works in the remarkably 
good time of three hours, the distance to the tirst stop being 
164 miles. The train, minus the engine, weighed about 
200 tons, and was drawn by one of this company’s new 
engines, which has four coupled wheels, a boiler with 
1760 square feet of heating surface, and a weight on the 
drivers of 34 tons. The tender carried about four tons of 
coal, which sufficed for the double journey, and on the out- 
ward trip about 3000 gallons of water were used. 

The Hadfield Company’s two works cover about 80 acres, 
and employ about 4000 hands. The original works, known as 
the Hecla Works, were established by the late Mr. Robert 
Hadfield, at Attercliffe, and are chiefly employed in the 
production of armaments. The new works at Tinsley, to 
which our attention is confined in this article, only date 
back to August, 1897, and owe their origin and remarkable 
development to Mr. R. A. Hadfield, M. Inst. C.E., the 
present chairman and managing director. The products of 
these works are of a more varied character. Upon arrival at 
the works the visitors were received by Sir William White 
and Mr. R. A. Hadfield, and before being entertained at 
lunch, were enabled to inspect an assortment of Hadfield’s 
improved steel projectiles, from 12-pounders to 13-5in. shells, 
weighing 1250 lb. each, including the latest type of soft- 
nosed armour-piercing shells. They were then conducted 
through the machine shop, in which they had an opportunity 
of inspecting a group of machined steel castings and forgings 
for the river Tyne high-level bridge, which is being con- 
structed by the North-Eastern Railway Company. In the 
same department those who were interested in rock-breaking 
machinery could inspect the Heclon rock and ore breaker, 
made according to Hadfield and Jack’s patent. This is a 
gyratory crusher, in which Era manganese steel is used 
for the crushing parts. With the gyratory arrangement 
the motion of the crushing cone is very slight. This 
feature, combined with the concave form of the surface 
against which the stone is broken and the instant release 
after cracking, tends to prevent the shattering of the material 
and minimise dust. Other appliances in which the Era steel 
is employed very largely, are revolving screens for grading ore 
and road metal, jaw stone crushers, and elevators and con- 
veyors, 

After a generous luncheon provided by the company, the 
visitors were conducted to the steel foundry, which is claimed 
to be the largest in the world, measuring 1020ft. in length, 
and covering six acres. This immense building is served by 
20 overhead electric travellers, made by Messrs. Vaughan and 
Son, and capable of dealing with loads up to 20 tons, and 
thirteen electric jib cranes. There are also numerous other 
pneumatic and electric appliances in use in this department. 
From this shop the party was next conducted to the tramway 
and railway laying-out floor. which coversabout five acres. Here 
could be seen the construction of intricate junctions for 
electric railways and tramways, including a railway junction 
for Aberdeen “Harbour, tramway junctions for the Brighton 
Corporation, the London County Council, Paisley Corporation, 
and Johannesburg. In all this work the employment of 
manganese steel has been found of remarkable service on 
account of its hard and tough qualities. The material is so 
hard that no steel tool will cut it; at the same time it is so 
tough that pieces half an inch thick can be bent nearly 
double—cold—without cracking. The company has intro- 
duced a system of producing railway points and crossings in 
one casting of manganese steel, to take the place of the 
ordinary steel built-up points and crossings generally in use. 

By way of variety the visitors were now taken to the range, 
where an interesting demonstration, showing the increased 
penetrating effect of capped projectiles against modern steel 
armour plate, as eompared with the uncapped variety, took 
place. Two shots were fired by a 44in. Krupp gun at a din. 
armour plate, at 40ft. range, using Chilworth powder, and with 
a muzzle velocity of 1920 foot-seconds ; a Hadfield projectile, 
with the well-known soft cap, easily penetrated the plate, 
whereas a similar projectile uncapped was afterwards 
shattered in making an attempt to penetrate the same plate. 

The other departments of the works were then briefly 
visited. The annealing shops, three separate buildings, cover 
an area of 50,000 square feet, and are provided with twenty- 
three annealing furnaces, with overhead electric cranes. In 
this department the heat treatment of steel, an important 
feature of the Hadfield process, is carried out. The well- 
equipped fitting shops, covering 45,000 square feet, and replete 
with electric cranes and other appliances, and the grinding 
shop adjoining, with dust exhausters; the smithy depart- 
ment, with power hammers for various purposes ; and the 
colliery tub department, were all visited. The pattern shop 
is a well-lighted building of one floor, covering an area of 
96,000 square feet. All the wood-working machinery is of 
the most modern description, and electric driving is adopted 
throughout. All the patterns are stored in twelve separate 
buildings, covering 35,000 square feet. The building com- 
prising the machine shops covers about three acres, and there 
are ten bays, each 435ft. long. Electric driving on the most 
approved methods has been adopied, and ta facilitate the 
handling of materials, nine overhead electric travellers are 
employed. The visit to the testing shop was particularly 
interesting. This department contains, amongst other 
features, a 100-ton Whitworth testing machine, research in- 
struments, including permeability and hysteresis testing 
xppliances and pyrometers. 

The generating station, which supplies the electric current 
for lighting and power, contains five units, capable of giving 
off collectively 2100 horse-power. The engines are all of the 
cross-compound horizontal Corliss type, two by Davy Bros., of 





Sheffield, being direct coupled to Thomson-Houston genera- 
tors, and three by Ruston, Proctor and Co., driving electric 
generators by ropes. Steam at 100 Ib. pressure is furnished 
by cight Lancashire boilers. The current, at 230 volts, 
supplied by this station serves to drive 225 motors, varying 
from $ to 150 horse-power, and 400 are lamps. The engines 
all exhaust into a central condensing planc using water from 
the adjacent river Don for cooling purposes. 

Steel castings for colliery work constitute a prominent part 
of the work of the company. Special reference should be 
made to the tub controller, which is intended to control, 
retain, and release one or more tubs, cither upon a cage or 
upon a line of tram rails. The operation is as follows: 
Supposing a number of detached tubs is being held upon an 
incline by the apparatus, and it is desired to allow, say, two 
to pass. The lever of the apparatus is moved by hand, or, 
from a distance, by wire. Then the four axles of the two 
tubs force the barrel to revolve, and, as soon as it has made a 
complete revolution, it is stopped by the cage coming into 
position against the shoulders of the barrel, the two arms of 
which prevent the progress of the remaining vehicles. The 
automatic tub greaser is an ingenious device by which, 
instead of the wheels being greased by hand, a casting which 
forms a vessel containing lubricant is sunk in the track; 
dipping into this is a spring wheel, which comes in contact 
with the under part of the axle of the tub as the latter passes 
over it. The lubricant is picked up by the rim of the wheel, 
and is transferred to the axle automatically. 

In railway work, the company makes locomotive castings of 
every description,such as wheel centres, axle-boxes, hornblocks, 
motion plates, roof bars for boilers, &c. Gear wheels with ma- 
chine cut teeth, and patterns for rolling mills, traction engines, 
and sugar mills are produced in large quantities. For hydraulic 
presses the company makes cast steel cylinders, rams and 
glands. It claims to have been the first to introduce steel 
cylinders for hydraulic presses ; these are supplied up to 27ft. 
long, either as castings from the mould or machined and 
finished. 

In proposing the toast of Mr. Hadfield’s health after the 
luncheon, Sir William White paid a well-merited tribute to 
the manner in which this gentleman had successfully com- 
bined scientific metallurgical research with practical manu- 
facture. He saw in the products of this remarkable works 
an answer to the charge which had with some justification 
been made that scientific research carried out in this country 
was only put into practice in Germany. Sir William regretted 
that Mr. Hadfield’s candidature for membership of the Royal 
Society had not been successful, but hoped in the course of a 
few days that he would be elected member of Council of the 
Institution of Civil Engineers. 





THE RUSSIAN IRON AND STEEL 
INDUSTRY AND THE WAR. 

THE partial recovery from the industrial crisis of preceding 
years, which commenced early in 1903, continued during the 
remainder of that year in the south of Russia, and in Russian 
Poland, although the position of affairs in the Ural area was 
far from satisfactory. Speaking generally, the improvement 
manifested itself in an increase in production and sales, and 
a hardening of prices. This result was largely brought about 
by the combination of various branches of trade in the south, 
and in Poland, in the sense of the constitution of the company 
for the sale of metallurgical products, which is a syndicate 
based upon the system adopted in connection with the pig 
iron and allied organisations in France, and which has trans- 
ferred ‘its headquarters from Kharkoff to St. Petersburg. 
Although formed subsequently to the establishment on 
German lines of a syndicate of Russian tube producers, which 
is managed from Berlin by the Gesellschaft der Russischen 
Rohrenwalzwerke, the company has gradually drawn into its 
fold the manufacturers of plates and sheets, girders, bars, 
axles and tyres, and wire nails, and is now on the point of 
controlling the production and sale of pig iron. The present 
year opened with favourable prospects for the south and 
Poland, but the pleasant anticipations were somewhat 
modified by the apprehensions concerning the attitude of the 
Ural producers, who have long been accumulating large 
stocks, and who, it was thought, might be disposed to throw 
them on the market this year at any price in consequence of 
the necessity of effecting a clearance. 

The outbreak of war in the Far East, coming as suddenly 
as it was unexpected in Russian circles, has produced a state 
of affairs which can better be imagined than described. It is 
understood that immediately before the commencement of 
hostilities the Government placed orders of the value of over 
£6,000,000 for the delivery of rails, sleepers and accessories, 
and rolling stock, while the demand for constructional iron 
this year was anticipated to be considerable, owing to the 
building operations contemplated in various towns through- 
out the country. Whatever fate the latter schemes may 
meet in consequence of the curtailment of credit which has 
already taken place, the reported cancellation of the State 
orders for railway material has proved to be unfounded, and, 
in fact, the Government is now said to be offering premiums 
for delivery effected at an earlier date than that which is 
stipulated in thecontracts. While the Government, naturally, 
under existing circumstances is acting in its own interests, 
and is expediting the manufacture of war material, and the 
construction of ships, the war may perhaps create another 
crisis among those iron and steel works which do not 
participate in the orders for military and naval purposes, and 
especially in the case of those foreign enterprises which have 
led a lingering existence in the past four years, and which 
can, at all events during the continuance of hostilities, no 
longer hope for further financial assistance, rendered on 
mortgage, from the State or State banks. For the moment 
a critical situation has been created by the withdrawal, with 
few exceptions, of practically all the goods wagons from the 
south and central parts of Russia, in order to divert them to 
the Siberian Railway, and as the combined outward and 
return journey is expected to occupy about six months, this 
would imply a serious disturbance of the iron and steel trades, 
owing to the absence of means of transport. It is to be 
assumed, however, that the railway facilities for Government 
orders will be adequate, but otherwise the effects of the 
diversion of the rolling stock may prove to be exceedingly 
grave; and it would be impossible to predict what develop- 
ments may take place in the future. The iron and steel 
works in Russian Poland, which have largely extended their 
sphere of manufactures in recent years, and which procure 
pig iron and semi-finished iron and steel to a large extent 
from the south, will now be considerably hampered in their 
operations, while the cessation of exports of iron ore from 
Krivoi Rog to Upper Silesia will compel the works in that 
part of Germany to seek supplies in Sweden and Spain, 





If the war had not arisen it is to be feared that the position 
of the Ural iron and steel industry alone would have seriously 
affected the situation in the south of Russia this year. It js 
calculated from the periodical statistics issued by the 
Ministry of Finance that the aggregate productive capa. 
bilities of the ironworks in 1908 amounted to 260 million 
poods of pig iron, as compared with 143 millions jn 
1902, although the actual output did not in any way approach 
the former total. The improvement in the south and jy, 
Poland, which took place last year could, however apart 
from the new situation created by the war—only be regarded 
as of a temporary character so long as the works in the Ural 
remain without business organisation, as all kinds of products 
have been accumulated for two years, and it is therefore 
probable that they will soon be placed on the market as a 
matter of financial compulsion. The position as regarded 
from this standpoint was fully placed before the congress, 
which was held recently at Ekaterinburg, and which cyen 
tually adopted a resolution declaring that the formation of a 
syndicate of the Ural works was the only means of preventing 
them from being definitely ruined. It is now proposed to 
form a combination of the engineering works in order to 
render Russia as far as possible independent of machinery 
and implements purchased from other countries, but the war 
may delay the scheme, and entirely alter the situation of 
affairs in the iron and steel trade, and the labour question 
may play an important part, owing to the calling out of the 
reserves, and the disposition manifested in certain quarters 
to restrict business transactions in view of the contingency 
of the services of the principals of the works being also 
requisitioned for the purposes of the war. 





THE IRON AND STEEL INSTITUTE. 

THE following is a list of the papers to be presented at the 
annual meeting, May 5th and 6th, 1904: 

(1) Report of Council for the year 1903. 

(2) ‘On Pyrometers suitable for Metallurgical Work.” 
of Committee. 

(3) **On the Manufacture of Coke in the Hiissener Oven,” by «, 
Lowthian Bell (Middlesbrough). 

(4) “On Troostite,” by H. C. Boynton (Harvard University. 

(5) ‘On the Range of Solidification and the Critical Ranges of 
Iron Carbon Alloys,” by H. C. H. Carpenter, M.A., Ph.D.. and 
b. F. E. Keeling, B.A. (National Physical Laboratory. ) 

(6) ‘On the Synthesis of Bessemer Steel,” by F. J. R. Carulla 
(Derby). 

(7) **On Explosions produced by Ferro-silicon,” by A. Dupré, 
Ph.D., Chemical Adviser to the Explosives Department, Home 
office, and Captain M. RB. Lloyd, R.A., H.M. Inspector of 
Explosives. 

(8) **On the Thermal Efficiency of the Blast Furnace,” by W. 
J, Foster (Darlaston). 

(9) “On the Production and Thermal Treatment of Stee! in 
Large Masses,” by Cosmo Johns (Sheffield), 

(10) “‘On the Manufacture of Pig Iron from 
Herriing, Sweden,” by Prof. H. Louis, M.A., 
( Newcastle-on-Tyne). 

(11) ‘*On the Plastic Yielding of Iron and Steel,” by Walter 
tosenhain, B.A. (Birmingham). 

(12) “*On the Use of Steel in American Lofty Building (on 
struction,” by B. H. Thwaite, Assoc, M. Inst, C.E. (London). 

REPORTS ON RESEARCH WORK, 

(13) ‘* On Tests of Plain Bars and Notched Bars,” by P. 
(Paris). Carnegie Research scholar. 

(14) “On the Influence of Varying Casting Temperature on 
Iron and Steel,” by P. Longmuir (Sheffield), Carnegie Research 
scholar. 


Report 
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At a meeting of the Railway Club, held 
Fleet - street, on April th. a 
paper was read by Mr. R. E, Charlewood, entitled ** The 
Midland Scotch Services.” The general historical facts were first 
dealt with, viewed more particularly with regard to the formation 
of through routes from London to Scotland. The Settle and 
Carlisle line—opened in 1876—Wwas described. The train services 
to and from Scotland from the inauguration of the Scottish ser- 
vices up to the present time were fully considered, the revised 
time-tables of 1901 being criticised. The lecture was followed by 
a long discussion. The London members were indebted to Mr. k. 
Weatherburn, Midland Railway Locomotive Superintendent, 
London District, for permission to visit the Midland Railway 
repairing shops and running sheds at Kentish Town and the 
electric lighting station, Highgate-road, on Saturday, the 16th inst. 
One of the new three-cylinder compounds, several of the Bel 

paires, besides some of the fine single-wheelers and other classes, 
were inspected and photographed. 

Visir oF NAVAL OFFICERS Tu THE QUEEN’S ENGINEERING 
Works, Beprorp.—In connection with part of the new scheme 
which the Lords Commissioners of the Admiralty have in hand for 
the training of officers in his Majesty’s Navy, a visit of inspection 
was paid by the torpedo lieutenants of H.M.S. Vernon, which is at 
present stationed at Portsmouth, to the Queen's Engineering 
Works, Bedford—Messrs. W. H. Allen, Son and Co., Limited—on 
Thursday, March 24th last. The course of instruction given on 
board H:M.S. Vernon is intended for a certain number of selected 
candidates who wish to qualify further in the service as torpedo 
lieutenants, and, consequently, much of the time occupied by the 
course is devoted to the study of torpedoes, mines, and electrical 
appliances connected therewith. The object of such visits is 
primarily to enable those who will eventually be responsible for the 
proper working of various types of machinery when afloat, to obtain 
a thoroughly practical acquaintance with the most modern methods 
of construction and design of such high-class machinery as is em- 
ployed in the equipment of the modern man-of-war. These series 
of visits to some of the principal engineering works in the United 
Kingdom, which have for some years past been engaged in executing 
extensive contracts for the Admiralty, began last year with a visit 
to the Queen’s Engineering Works, Bedford. The choice was 
obvious, as Messrs. Allen have during the last ten years supplied 
the complete electrical equipment for many of our largest liners of 
the Atlantic service. It was exceedingly gratifying to the directors 
of the company to have again this year the opportunity of enter- 
taining a party of officers from H.M.S. Vernon, as it obviously 
pointed to the fact that their former visit was productive of good 
results. This year the party consisted of twenty-two members, 
and arrived at the works at about 11 a.m., and was received at the 
main offices by the directors of the company. Almost immediately 
they commenced their tour of inspection of the works, being 
escorted by members of the works’ staff. At one o'clock luncheon was 
served in the pupils’ lecture hall, the afternoon being devoted to 
further inspection of the workshops and the various processes em- 
ployed in the manufacture of mechanical and electrical machinery. 
The visitors, as was expected, gave particular attention to the 
electrical department, and viewed with great interest the different 
stages in the evolution of the modern dynamo, and especially to the 
machines of the company’s well-known Admiralty types. As may 
of our readers are pre y aware, the methods of construction and 
the plant employed in Messrs. Allen’s workshops represent the 
most recent and highest developments in modern shop practice. 
For some years past all work has been done to limit gauges, so that 
all parts of the company’s standard types of machinery are inter- 
changeable, and manual labour has been thus reduced toa minimuni, 
After tea the party returned to London by the 4,50 p.m, train, 
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RAILWAY MATTERS. 


‘Tye locomotive department of the East Indian Railway 
has condemned about fifty engines. 

THERE were thirty-eight deaths due to railway accidents 
in Chicago during last month, thirty-one of which occurred on the 
steam railways, 

Tur consulting engineer to the Government of India 
will shortly make an official inspection of the Ranaghat-Krishnagar 
Light Railway on the application of the company. 


Aw experimental train has been run over the Metro- 
politan Railway to Aldgate to test the carrying of six passengers 
si 
company’s system. 

Tue Cincinnati Street Railway Company has refused 
to carry letter carriers for the old contract price of £1200 per 
annum, and has demanded £3000 to renew its contract. The 
Covernment is experimenting with a system of supplying tickets to 
carriers. 

Tux first railway in Iceland will probably soon be begun 
by an English company recently formed for the purpose of work- 
ing the sulphur mines at Theisstareykir, in the north of Iceland, 
says the Times correspondent at Copenhagen, The mines are 
about 17 miles from Huavik, the nearest harbour to which the 
proposed railway will run. 

ArrER many attempts during the last five years the 
American Locomotive Company has obtained control of the Rogers 
locomotive works of Paterson, N.J., one of the largest independent 
concerns in the United States. The Rogers plant is valued at 
+600,000. Control was secured by the American people purchasing 
a number of small holdings of stock. 

Tue trial of those held responsible for the Paris Metro- 
politan accident on August 10th last is to come before the Eighth 
Correctional Tribunal of the Seine in the early days of May. No 
wroceedings will be taken against the traffic manager, M. Vignes ; 
pat the station master, driver, guard, and another official are to be 
prosecuted for manslaughter and injuries through imprudence. 


STRONG opposition to the proposed installation of 


clectric tramways at Torquay is being raised by the leading villa | 


residents and others, and a fund of £500 is being subscribed to 
defray the expense of proceedings before the House of Lords Com- 
mittee, owing to a protective electrolytic clause inserted by the 
Commons Committee having been struck out. The Corporation 
will also oppose the Bill. 


AccorpiInG to the “ Bulletin de la Chambre de Com- 
merce Francaise d’Alexandrie,” the Egyptian Railway Administra- 
tion is about to spend 3,000,000 Egyptian pounds on new works 
and materials. It is proposed, adds the ‘‘ Bulletin,” to construc 
two lines, instead of the present single one, from Minieh to 
Wasta, at a cost of 600,000 Egyptian pounds; to extend all the 
lines on the system, chiefly the line to Rosetta, and to build goods 
stations, 

Tue Moniteur des Intéréts Matériels (Brussels) 
announces that the ‘‘ Société Nationale des chemins de fer vici- 
naux” is prepared to receive tenders for the construction of the 
following lines of railway :—(1) The extension of the line from 
Jarchon to Dalhem, at the estimated cost of £6891. A deposit of 
17,000f. (£680) is required to qualify any tender. (2) The con- 
struction of a railway froin Dede wees to Furnes, at the estimated 
cost of £8354. A deposit of £800 is required to qualify any tender. 


A despatch has been received at the Foreign-office, | 


from H.M. Minister at Athens, announcing that the first section 
of the Pireus-Larissa Railway was declared open on March 19th. 
The chairman of the railway company, after the opening 


ceremony, pointed out the advantages to be derived, not only by | 


Greece, but by international traffic, when the line was completed, 
and connected with the Turkish railway system ; and he stated 
that within two months it would be open as far as Livadia, thus 
bringing the fertile district of Bwotia into railway communication 
with the sea, both at Chalcis and at the Pirseus. 


At the London Chamber of Commerce, on Monday, 
Mr. F. B, Behr gave an address on his mono-rail system and its 
upplication to the present requirements of locomotion. Mr. Behr 
described some recent tmprovements in the construction of the 
carriages for his mono-rail, which he said had been embodied in 
the working model that had been sent for exhibition at St. Louis. 
He went on to claim, as two principal advantages of his system, 
that it was absolutely safe at the highest speeds on very sharp 
curves, and that it was cheap to construct, in contrast with an 
ordinary two-rail line, laid out in such a way as to render speeds 
up to 100 or 110 miles an hour even comparatively safe. 


Tue riser from the thermit weld of the steel frame of 
a locomotive in the Pennsylvania Railroad shops was drawn ou} 
under the hammer into a bar some 3ft. long, and turned down and 
broken. The test showed an elongation of 21-5 per cent. in Sin., 
and the tensile strength was 91,600 Ib. per square inch. The 
analysis of the metal was as follows :—Carbon, 0-102; manganese, 
2-330; phosphorus, 0-070; silicon, 1-227 ; and sulphur, 0-034 per 
cent. The engine, the frame of which was repaired with thermit 
on February 20th, has been on the road since, says the Jron Age. 
The thermit used for this weld had in it a mixture of 2 per cent. of 
pure manganese free from carbon, and 5 per cent. of iron punchinzs. 


TuE Select Committee of the House of Commons, pre- 
sided over by Mr. Kimber, on Monday passed the preamble of the 
Humber Commercial Railway and Dock Bill, in which powers are 
sought to construct a new dock at Immingham, near Grimsby. The 
only other witness called in support of the Humber Conservancy 
Commissioners’ Gpposition to the Bill was Sir Edward Leader 
Williams, who said the bend of the river Humber at Immingham 
was very critical, and the building of a dock there would have the 
effect of deflecting the tide. Counsel then addressed the Com- 
mittee, after which the Chairman announced that they had decided- 
to pass the preamble. The promoters accepted a clause, in which 
they promised to keep the channel clear for twelve months. 


Tue report of the Western Railway of France for 
the year 1903 states that the length of line open for traffic 
was 5793 kiloms., or 52 kiloms. more than in 1902. The gross 
carnings came to 190,873,000f., as compared with 185,982,000f., or 
1,981,000f. increase, while expenses aggregated 110,049,000f., 
or 3,007,000f. less than in the preceding year. The net receipts 
were thus 80,824,000f., as against 72,536,000f., or 7,988,000f. 
increase. Coaching traffic yielded 1,387,000f. additional, and 
petite vitesse 2,250,000f. more. As regards the cross-Channel move- 
ment between Dieppe and Newhaven, 202,043 passengers were 
carried, as against 194,677 in 1902, the highest total on record. The 
reduction in working charges is chiefly in connection with material 
and locomotive expenses. 

Tue Government of Nicaragua has a corps of civil 
engineers surveying the line for a railway from San Miguelito, on 
the south-eastern shore of Lake Nicaragua, to Monkey Point, on 
the Caribbean Sea. This line, the Minister says, was surveyed for 
an English syndicate, whose surveyors reported the route as 
favourable to railway construction, especially the eastern half 
thereof. The route is projected through a region without popula- 
tion, and the through traffic will not pay even a low rate of interest 
on-the cost. It is stated, however, that the President of the 
Republic will build this railway if possible. It is his acceptance of 
the decision that Nicaragua must abandon hope of an interoceanic 
canal, With capital to keep the work going the railway can be 
completed in about two years from its actual commencement, 


ie in some new carriages which it is proposed to run over the | 





NOTES AND MEMORANDA. 


Tue French torpedo destroyer Baliste has finished her 
official acceptance trials, in which, according to the Petit Var, she 
attained a speed of 30 knots. 


In the month of March 400 vessels passed through the 
Suez Canal, against 323 in the same month of 1902, The dues 
collected amounted to 10,680,000f., against 8,700,000f 


THE total length of the navigable waterways of Bel- 
gium amounts to 1360 miles. As the total area of the country is 
| 11,3733 square miles, there is one mile of waterway to every 


| > ? = : 
| 84 square miles of territory ; 85 per cent of the navigable water- 
| 





ways is under the control of the State. 


| AccorpING to the approximate traffic return, the 
Manchester Ship Canal receipts last month amounted to £31,651, 
as compared with £30,316 in March last year. In the three 

| months ending March the receipts have totalled £95,695, or £3703 
more than in the corresponding period of last year. 


fissures in the marl in the rock salt mines at Hungary and 
Switzerland, has been used for lighting the workings. Gas 
| collected from the fissures in cast iron pipes has also been used for 
this purpose in the salt mines in Wieliczka.. Advance bore-holes 
| are now driven to detect the occurrence of gas accumulations. 


| COMBUSTIBLE gas, emanating in large quantities from 


THE total quantity of mica produced in the United 
States in 1902 was valued at £27,769. Although mica is widely 
distributed in the United States, actual mining has been limited 
during the last few years to North Carolina, New Hampshire, 
South Dakota, New Mexico, Idaho, Virginia, and Colorado. Some 
| development work has also been carried on in California, Nevada, 
| Maine, Alabama, and Georgia. : 


| Luoyp's Register Shipbuilding Returns for the quarter 
| ended March 31st show that there are now under construction for 
the Admiralty seventy vessels, with a displacement of 340,345 tons, 
of which nine are building in the dockyards and sixty-one in pri- 
| vate yards, with a displacement respectively of 125,500 tons and 
| 214,845 tons. In addition, there are building in private yards for 
| foreign navies, ‘‘or not stated,” four vessels, with a displacement 
| of 36,770 tons, 


WE understand that the Admiralty has decided, after 
a very extended series of trials, to adopt for naval requirements 
a new quick-firing gun. This wiil fire a projectile weighing 3 lb. 
| It is much more powerful than that firing a similar projectile 
| already in use, and is to the design of Vickers, Sons, and Maxim. 
The cartridge will be charged with modified cordite, while the 
gun, which is capable of exceptionally rapid aim fire, will be fitted 
with automatic sights. 


A curiosity of the- physico-chemical domain is 
eryostase, a mixture of equal parts of phenol, saponin, camphor, 
and a little turpentine oil. This body possesses the astonishing 
property of liquefying in the cold and solidifying in the warm. 
True, albuminoids also have this peculiarity, but in distinction 
from these, the process can be repeated any number of times with 
eryostase, Solidified albumen cannot be liquefied again by means 
of cold, says the Deutsche Medizin Zeitung. 





PULVERISED coal for combustion in steam boilers was 
the subject of a paper read at a recent meeting of the Western 
Society of Engineers, Chicago, by Mr. John M. Sweeney. Accord- 
ing to the results of comparative trials cited by the author, 9-4 lb. 
of water, equivalent evaporation from and at 212 deg. Fah., were 
realised per lb. of fuel with the pulverised coal and 7-51b. per lb. 
of fuel with hand firing. On the basis of combustible the equiva- 
lent evaporation in the two cases was 10-47 lb. and 8-4 lb, 
respectively. 

A RETURN was issued on Monday of the changes in the 
blast-furnace plant in the United Kingdom. In the past three 
months there have been two blast furnaces blown in in the county 
of Durham and two in North Yorkshire ; but in the same period 
one has been blown out in Durham and three in Cleveland, so that 
the number in operation in the North-East is unaltered in the three 
months. Ten furnaces in this district are being re-lined. There 
is an increase of one in the number of the furnaces in operation in 
West Cumberland. 


Tue North German Lloyd steamer Kaiser Wilhelm IT., 
which ieft New York with mails and passengers at 8.55 p.m.— 
English time—on the 12th inst., arrived at Plymouth at 2.25 p.m: 
on Monday. The mails were despatched to London by Great 
Western train at 4.21 p.m. A stop was made at Bristol to drop a 
portion of the mails, and Paddington was reached at 8.34, the 
journey of 246 miles being accomplished in 4h. 13 min. The 
journey from New York to London occupied 5 days 23 h. 39 min., 
a record for the Atlantic winter route. 


At a recent meeting of the Institute of Marine 
Engineers Mr. Sumner said it was rather surprising that an amateur 
body, the Marine Motor Association, had got out the best formula 
for deciding the brake or effective horse-power of a gas engine. 
AxS 

600 
or effective horse-power. In that formula A = area, S = stroke, 
and N = number of revolutions per minute, whilst the 600 was the 
constant for the two-cycle type of engine. For the four-cycle they 
would use 400 as the constant. 


THE tonnage of vessels entered at ports in the United 
Kingdom from foreign countries and British possessions, with 
cargoes, during the three months ended March, 1904, amounted 
to 9,115,065 tons, and the tonnage cleared to 11,325,968 tons, as 
against 8,470,235 tons entered and 10,697,829 tons cleared in the 
similar period of the year 1903. With regard to the coasting 
trade, the tonnage entered with cargoes during the three months 
of 1904 amounted to 7,921,324 tons, and the tonnage cleared to 
7,746,094 tons, as against 7,403,620 tons entered and 7,354,645 
tons cleared in the first three months of 1903, 


‘ : ; N 
The formula in question was and that gave the brake 


Tests recently made at one of the small pumping 
stations along the line of the Brooklyn, N.Y. aqueduct to ascertain 
the slip of the pumps, showed that this amounted to 22 per cent. 
It is true that the pumps were somewhat worn, but the fact that the 
slip is large deserves the attention of water companies. The 
reports of pumping station operations of many waterworks are 
made out on the basis of the plunger displacement, without any 
allowance for slip, says an American contemporary. With such 
figures for the amount of water supplied toa community, and with, 
say, only half the service pipes metered, it is not surprising that 
the amount of water unaccounted for reaches a large proportion of 
the total. 


THE three 16,000-ton battleships recently authorised by 
U.S. Congress are to have the following dimensions :—Length 
over all, 456ft. 4in.; extreme breadth, 76ft. 8in.; depth, 46ft. ; 
draught of water, 24ft. 6in. The hull will be plated with }in. 
steel, with a double bottom. A cofferdam 7ft. high and 30in. 
wide, filled with corn pith cellulose, and placed at the back of the 
armour belt, protects the water line. The power equipment 
includes 12 water-tube boilers, having a total heating surface of 
46,750 square feet, and a grate surface of 1100 square feet; they 
will carry a pressure of 2651b. to the square inch. Two triple- 
expansion engines, with four cylinders each, will drive the vessel 
at a speed of 18 knots. The cylinders will be 32hin., 53in., 6lin., 
and 6lin. in diameter, by 48in. stroke. The total power at 120 
revolutions is 16,500 horses, 











MISCELLANEA. 


Tue American Bridge Company has ordered its works 
at Lafayette, Ind., to close for an indefinite time. 


A FIRE occurred last Friday at the works of Gresham 
and Craven, Limited, Salford. The damageisestimated at £15,000. 


Tre Russian Government has just offered a prize of 
£5000 to the discoverer of a process by which alcohol can be made 
completely undrinkable. 


THERE were 538 motor cars, valued at £185,499, and 
87 motor cycles, valued at £2971, imported into the United King- 
dom during February. 


Most of the brewing plants in America are owned by 
Germans. One brewery in Milwaukee usex annually more than 
1,500,000 bushels of barley. 


A LITHOGRAPHIC stone of good quality has been dis- 
covered in Iowa. The beds belong to the Devonian, and were 
discovered by the lowa Geological Survey. 


Germany's pavilion at the World's Fair, St. Louis, is 
under a roof. The building is a replica of the castle at Charlotten- 
burg. The plans were revised by Emperor William. 


A mixture of lead, tin, and other metals in the pro- 
portion of 77 per cent. of lead, 17 per cent. of tin, and 16 per cent. 


of other metals has been held to be dutiable under No. 73 of the 
Cuban tariff as “‘ tin and alloys thereof.” 


A LAW has been passed in Italy voting the sum of 
30,000,000 lire for improving a number of Italian harbours, the 
outlay to be spread over ten years. The works to be executed 
consist principally of pier and quay extensions and dredging. 


Tue Belgian authorities have decided to add three, 
instead of one, turbine mail packets to their Dover-Ostend service. 
The turbine engines and machinery are to be constructed in Eng- 
land and the vessels in Belgium. The vessels are to do the passage 
of 62 knots in about two hours twenty minutes, 


WatTrorD now possesses a dust destructor of the 
Meidrum type. The heat generated by the consumption of the 
26 tons of refuse per day is utilised for raising steam-to drive a 
pumping engine which raises the sewage. It is estimated that in 
this way the coal bill of £900 per annum will be obviated, 


THE new shallow-draught gunboat Widgeon, for river 
service, was successfully launched from Yarrow’s works at Poplar 
on Saturday. The vessel is 160ft. in length by 24ft. 6in. beam, 
and the draught, carrying a load of 40 tons, is 2¥in. She is fittea 
with twin screws working in tunnels on the raised propeller 
system, with Yarrow’s flap arrangement, by which the maximtm 
efficiency of propulsion is obtained under all conditions of load, 


H.M. torpedo boat destrover Welland, the fourth of 
six destroyers of the new type being built by Messrs. Yarrow and 
Co., Poplar, for the British Admiralty, was successfully launched 
on Thursday, April 14th. The dimensions of these vessels are as 
follows :—Length, 225ft.; beam, 23ft. 6in. They are fitted with 
four-cylinder triple-compound engines balanced on the Yarrow, 
Schlick, and Tweedy system. They carry four Yarrow boilers 
each. 

THe Essex County Council proposes to deal with 
heavy motor car traffic under the provisions of the Locomotive 
Act, 1898. The Council is issuing notices stating that at the 
expiration of one calendar month application will be made to the 
Local Government Board to confirm a by-law “for prohibiting or 
restricting the use of locomotives on any specified highway in the 
county on account of the highway being crowded or unfitted for 
locomotive traffic, or of the inconvenience caused to inhabitants, 
or of any other reasonable cause.” 


A NEw water supply for Springfield, Mass., U.S.A., tofbe 
taken from the Westfield River, near Huntington, has been recom- 
mended by the consulting engineers to the city. The total cost 
for a supply of 25,000,000 gallons daily is set at £757,298, exclusive 
of filtration, which is estimated to cost about £100,000 additional. 
The present water consumption of Springfield is about 9,435,000 
gallons daily, or about 150 gallons per capita. The reason for the 
high consumption is partly the use of water for motive power. It 
was found that ventilating fans in the public schools were using 
825,000 gallons of water per day. It is also believed that large 
leaks exist in some of the old cement-lined iron pipe which is still 
in use. 


AT a meeting of the Metropolitan Water Board held 
last Friday, the Finance Committee reported that the total amount 
of the debenture stocks which will be transferred to the Board was 
about £11,300,000, and from the appointed day the Board would 
become responsible for their management. The irredeemable 
debenture stock must be extinguished by the Board within two 
years from the appointed day, the holders being entitled to receive 
in lieu thereof water stock. The redeemable debenture stock must 
be purchased or redeemed by the Board within 100 years from 
March 31st, 1903, and a considerable amount of work wil! therefore 
be thrown upon the Board in connection with the management of 
this stock, 


THE annual report of the Boilermakers’ and Iron and 
Steel Shipbuilders’ Society, issued from the offices in Newecastle- 
on-Tyne, states that the membership of the society stood at 
48,582. The total income for 1903 was £179,650 17s. 3d., and 
the total expenditure was £197,495 9s, 1}¢. The income was 
£5529 17s. 43d. less than in the preceding year, and the expendi- 
ture was £30,229 16s. 3d. more. The total balance on December 31st, 
1903, was £397,243 19s. 1d., as compared with £415,088 10s, 114d. 
on December 31st, 1902. In view of the fact that trade has been 
severely depressed during the year, the decrease, though large, 
was not alarming. The financial position was fairly sound, the 
worth of the society being £8 4s. per member. 


TuE Senate of New York State has passed the Hilleock 
Motoring Bill without opposition. A similar Bill has already been 
adopted by one of the other States, one is under consideration in 
Ohio, and it is proposed to secure its adoption elsewhere in 
America. It provides for a speed limit of 10 miles an hour in 
crowded parts of cities and towns, 15 miles an hour in less populous 
districts, and 20 miles an hour in the open country. — Incorporate 
villages are empowered to fix their own speed limits, but in doing 
so they may exact no greater penalties for violations by motor car 
drivers than for similar offences by those in charge of horse-drawn 
vehicles. Moreover, in all cases where speed limits are imposed 
by the local authorities, notices showing where speed may be 
increased, as well as where it must be diminished, must be put up 
within the areas concerned. 


In a printed reply to a question asked in the House of 
Commons, Mr. Lyttelton states that coal and patent fuel for the 
Gold Coast Government Railway are purchased through the Crown 
Agents for the Colonies. The price quoted to the Crown Agents 
is inclusive of freight and landing charges in the Colony, and it is 
not possible to separate exactly the cost of the coal or fuel from 
the other charges. The cost of freight may, however, be takeu 
approximately at from 20s. to 22s. 6d. a ton, and the landing 
charges at 5s.aton. In the case of coal the cost also includes 
the export duty from this country of Is. a ton. No coal has been 
supplied since June, 1903, but the cost, including freight, export 
duty, and landing charges for the three months, April-June, 1903, 
varied between 40s, and 42s. 6d. a ton. Patent fuel, which was 
last shipped on January 15th, 1904, has been supplied at the 
uniform price of 42s, 6d, a ton.J 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA. —F. A. Brocknaus, 7, Kump/fgasse, Vienna. 
CHINA.—KELLY AND Watsu, Limirep, Shanghai and Hong Kong. 
FRANCE. _—BoyveEAU AND CHEVILLET, Rue de la Banque, Paris. 
GERMANY. —ASHER AND Co., 13, Unter den Linden, Berlin. 

F. A. Brocknavus, Leipzic ; A. TWEITMEYER Leipzic. 
[NDIA.—A. J. COMBRIDGE AND Co., Railway Bookstalls, Bombay. 
}TALY.—LoRscHER AND Co., 307, Corso, Rome; Bocca Freres, Turin. 
JAPAN.—KELLY AND WALsn, Limitep, Yokohama. 

Z. P. Marnvya anv Co.. 14, Nikonbashi Tori Sanchome, Tokyo. 
RUSSTA.—C. RICKER, 14, Nevaly Prospect, St. Petersburg. 

y, AFRICA.—W. Dawson & Sons, Limiten, 7, Sea-st. (Box 489), Capetown. 

Gorpon ann Goren, Long-street, Capetown. 

R. A. THomPson AND Co., 33, Loop-street, Capetown. 

J. C. Juta and Co., Capetown, Port Elizabeth, Johannesburg, 

East London, Grahamstown, King Williamstown, Stellenbosch. 

Hanpew Houses, Liuirep, Kimberley. 

ApaMs AND Co., Durban and Maritsburg. 
AUSTRALIA.—GoRDON AND Gorcn, Melbourne, Sydney, and Brisbane. 

R. A. THOMPSON AND Co., 180, Pitt-street, Sydney; Melbourne, 

Adelaide, and Brisbane. 

TURNER AND HENDERSON, Hunt-street, Sydney. 

NEW ZEALAND.—Upron anv Co., Auckland ; Craia, J. W., Napier. 
CANADA.—MonTREAL News Co., 386 and 358, St. James-street, Montreal. 

Toronto News Co., 42, Yonge-street, Toronto. 

UNITED STATES OF AMERICA.—InTERNATIONAL News Co., 83 and 35, 

Duane-street, New York; Susscription News Co., Chicago. 
STRAITS SETTLEMENTS.—KeE iy anp Watsn, Limitep, Singapore. 
CEYLON.—W1JAYARTNA AND Co., Colombo. 











SUBSCRIPTIONS. 


Tur Enctxeer can be had, by order, from any newsagent in town or 
country, at the various railway stations ; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) . £0 148. 6d. 
Yearly (including two double numbers)... £1 9s. Od. 
Corn Reaptno Casss, to hold six issues, 2s, 6d. each, post free 2s. 10d. 
If credit occur, an extra charge of two shillings and sixpence per annum 

wil! be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Tuk ENGINEER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to THe ENGINEER, and 
accompanied by letter of advice to the Publisher. 

Tun Paper Corres. Tuick PAPER —- 


Half-yearly £0 18s. > at oo Os. 3d. 
Yearly £1 168. rp Os. 6d. 
e a to cover extra postage.) 
ADVERTISEMENTS. 


«7 The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 

Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o'clock on Tuesday morning in 
each week. 

Letters relating to Advertisements and the Pure Byler 


Taper are to be addressed to the Publisher, Mr. Sy 
letters to be addressed to the Bditor a Tue Exbenenee 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.”’ 


Department of the 
White ; all other 











PUBLISHER’S NOTICES. 


.* During the rebuilding of the house, No. 33, 
Norfolk - street, ‘‘THE ENGINEER” will be 
edited and published in Temporary Offices, 
Nos. 2 and 3, Norfolk-street, to which all com- 
munications for the Editor or Publisher should 
be addressed. 


THE PREMIUM SYSTEM. 

The demand for the pamphlet on “‘ The Premium System of 
"Paying Wages” has been 89 great that two editions were rapidly 
exhausted, and we have Sound it necessary to print a third. This 
is now ready, and were obliged sone ago to tell 
many corresponde uts that copies could not be obtained, we take this 
opportunity of informing our readers of the appearance of this 
third edition, It is substantially the same as the two previous 
issues, and will, we believe, be found valuable to employers and 
nanagers who contemplate adopting this rapidly-extending system 
of paying workmen, 


” .* 


since we time 
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REPLIES. 


ENGINEER. Your invention appears to be nothing short of perpetual 
motion. If, however, what you really mean is the utilisation of the 
tides by turbines, then there is nothing novel in your proposal 


INQUIRIES. 


MOTHER OF PEARL BUTTONS. 
Sir,--Can any of your readers inform me where machinery for the 
manufacture of other of pearl buttons may be obtained 7 
B. C. 








ERRATUM. 
We are requested to state that the word ‘ satisfactory ” in Mr, Gavin's 
letter, page 307, was intended by the author to be ‘‘ satisfactorily. 








MEETINGS NEXT WEEK. 


PerRMaNENT Way Instirution.-—-Saturday, April 23rd,’at Leicester. 
Monthly meeting. 

LIVERPOOL ENGINEERING Society.— Wednesday, April 27th, 
at the Royal Institution, Colquitt-street. Ordinary meeting. 


at 8 p.m., 


Tae Junior InNstitvTion oF .ENGINeERS. — Friday, April 29th, at 
6.30 p.m. Visit the Cassland-road Higher Grade Board School, Wells- 
street, Hackney, to inspect the Heating and Ventilating Systems. 


Cantor Lectures. 
by Professor R. 
Ordinary 


Society or Arrs.—Monday, April 25th, at 4.30 p.m. 
“The Majoliea and Glazed Earthenware of Tuscany, 
La:.gton Douglas, M.A. Wednesday April 27th, at 8 p.in. 
meeting. ‘‘ The Necd of Duty-free Spirit,’ by Thomas Tyrer. 

Tue INstTituTION OF ELECTRICAL ENGINEERS.—Thursday, April 28th, 
at 8 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, S.W. Ordinary general meeting. Paper, ‘‘ Power Station 
Design,” by C. H. Merz, Member, and W. McLellan, Associate Member. 

THE INsTITUTION OF CiviL ENGINRERS.—Tuesday, April 26th, at 8 p.m. 
Annual general meeting.—Students’ Visits: Wednesday, April 27th, at 
2.30 p.m., to the Metropolitan Railway Electric Power Station at 
Neasden. Thursday, April 28th, to Walton and Hampton, to inspect the 
new Reservoirs and Pumping Station of the Southwark and Vauxhall 
Water Company. Friday, April 29th, at 11 a.m., to the Works in pro- 
yress at the new thoroughfare between Holborn and the Strand, in 
course of construction. 

Roya Institution oF GREAT Britatn.—Friday, April 20th, at 9 p.m. 
Discourse on ‘‘ Westininster Abbey in the Early Part of the Seventeenth 
Century,” by Very Rev. J. A. Robinson, D.D., Dean of Westminster, 
Afternoon Lectures: Tuesday, April 26th, at 5 p.m., Lecture III. 
on ‘The Transformations of Animals,” by Prvufessor L. C. Miall, 
F.R.S., Fullerian Professor of Physiology, K.I.—Thursday, April 28th. 
at 5 p.m., Lecture III. on “‘ Dissociation,” by Professor Dewar, M.A., 
LL.D., D.Se., F.R.S., M.R.I., Fullerian Professor of Chemistry, R.I.— 
Saturday, April 30th, at 3 p.m., ‘‘ Jewellery,” by Cyril Davenport, F.S.A. 








DEATHS. 
On the 16th inst., at his residence, 8, Pembroke-gardens, Kensington, 
SamvEL SM1vxs, LL.D., aged 92. 
Os the 15th inst., very suddenly, Mr. Gipgon Port, of the firm of 
Pott, Cassels and Williamson, engineers and founders, Motherwell, near 
Glasgow. 
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CHANGES IN CRUISER ARMAMENTS. 


CoMPARATIVELY full details of the armament 
changes in some of our new cruisers are now ayail- 
able, and some comment upon them seems 
desirable. The most important change—a revolu- 
tionary change, in fine, is in the Warrior class, the 
later sisters of the Duke of Edinburgh and Black 
Prince. These vessels are stated to have been too 
far advanced for the change to be desirable. In the 
Warrior’s it will be effected, and it is so drastic that 
they will form a class quite distinct from the Duke 
of Edinburgh. Originally they were designed to 
carry ten 6in. guns on the main deck battery at 
some 14ft. above the water line. Now the 6in. guns 
all disappear, and their places will be taken by four 
7:5in. ones, which, however, will be mounted on the 
upper deck between the amidship 9-2in. turrets. 
This gives a height of some 22ft. above the water- 
line. And this, in turn, entails increased command, 
range, and ability to fight in all weathers. In the 
Drake’s the main deck guns can hardly be fought in 
much of a sea way—a defect shared by the Duncan’s 
to some extent. 

In taking to guns all high up the Admiralty 
are imitating the French; though the latest French 
vessels carry the guns still higher, that is to say, at 
28ft. or so above water. Of the virtues of this 
system no doubts. can be entertained. But doubts 
do arise concerning the relative seriousness of the 
compensating defect. This is heavy rolling. 

Long as the Warrior’s are, they certainly seem 
likely to roll with four 9-2in., four 7:5in., and the 
necessary armour protection carried at a level where, 


till the King Edward's, only four 6in. and some! 


12-pounders were mounted. Presumably. this has 
been carefully considered ; but it will do no harm to 
remember that the Germans, who were badly bitten 
with the ‘“high-platform”’ ideal some years: ago, 
have for a good while now been lowering their plat- 
forms to our old practice. No modern German 
ship carries her guns appreciably higher than any 
of Sir William White’s designs that ante-date the 
King Edward, and even this ship carries the more 
considerable portion of her guns on the main deck. 





The Warrior, therefore, is certainly a revolution 
compared even to the King Edward; and it 
seriously to be hoped that plenty of experiments 
have preceded the new system that she marks. It 
was a saying of the late Admiral Makaroff, who knew 
more than most men in such matters, that a moderate 
conservatism was the greatest thing in naval con- 
struction, since no new departure could be fully 
adopted with safety till it had heen exhaustively 
experimented with in practice. If adopted too 
quickly, failures were likely to result, and those who 
“went slow ’’ then reaped the benefit. We do not 
say this with a view to discrediting the new ideal, 
but we do mention it with a view to enforeing the 
need of, careful experiment. The reconstructed 
Royal Sovereign’s—which are now far less excellent 
sea boats than they were before reconstruetion—are 
a standing lesson as to the disadvantages attending 
the adding of weights high up. In these an odd 
hundred tons has made a vast difference; in the 
Warrior’s something like an extra 400 tons will be 
placed on the upper deck, which was never designed 
to carry it. Mr. Watt is a very clever naval archi- 
tect, but we should feel more comfortable were we 
assured that the change is made with: his full 
approval, and not forced upon him by the current 
thirst for high gun platforms. 

There is a further question as to whether a broad- 
side of two 7°5in. guns is better value than ‘one of 
five 6in. Were penetration the only factor, the two 
would be better, but other questions enter. There 
is shell fire. In a minute in action the five 6in. 
guns would get off, say, at least twenty shells, 
where the 7:5in. guns would discharge about five. 
Fach 7:5in. would be doubly as effective if it hit, 
but this only works out to a ratio of ten to twenty. 
If penetration and range are governing factors, 
then a single 9-2in. gun extra per side would be 


is 


preferable to the pair of 7:5in. Taking one thing 
with another, this, in our opinion, would be the 


ideal change, as a cruiser, with five 9:2in. guns on 
the broadside would be a terrific antagonist to any 
vessel of her class existing. There is no question 
whatever but that the 9:2in. gun would be badly 
felt wherever it hit, more badly, we are sure, than 
the pair of 7°din., which have very considerably 
lesser penetration. The weight, with mountings 
and protection, would be approximately the same. 
There would be the additional advantage of a 
simplified ammunition supply. But, of course, the 
problem that we have already referred to—that of 
the heavy weight of artillery on the upper deck 
—would remain. 

In the Devonshire class, the two forward double- 
story casemates are to be abolished, and two 7:4in. 
guns, carried on the upper deck, substituted for four 
6in. guns. Again, the question of seaworthiness 
must enter, especially as the County class ships all 
leave something to be desired inthis direction. 
Again, too, we are of opinion that if any 6in. guns 
are to go, the whole lot would be better dispensed 
with ;. and probably the Devonshire’s could carry 
eght 7-5in. guns that is, a broadside of five 
guns. The actual broadside will be three 7! din. 
and three 6in. which, if better than four 7: 5in., is 
certainly. not equal to five such guns. 

To the County class nothing is to be done. This 
is unfortunate, since the naval. officer with faith in 
the twin 6in. guns of these vessels has yet to be 
found. For these, twin mounting single 7: din. 
should certainly be substituted. 

There is reason to think that in the abolition of 
forward casemates in the Devonshire’s, the Admiralty 
have had in mind the bad reports received about 
low sponsons, which make the ships unnecessarily 
wet, and can with difficulty -be fought in anything 
of a sea way. ‘It is to be noted that in the Duke of 
Edinburgh there will be no sponsons, and, so we 
understand, no attempt at head fire from the main 
deck guns. On paper this looks bad, but in practice 
adv antage is likely to result. 

It is worthy of note, by the way, that the once 
complained of “wetness” of the County class has 
been greatly modified of late. ~The cause was 
simple enough—the ‘shape of an ash, shoot! By 
giving this a triangular instead of rectangular form, 
the’ ships have been made into very. passable sea- 
boats.. This matter demands considerable attention, 
for it shows how. very easily a ship may get a 
reputation for eaworthiness that she does not 
deserve. Posaibilp some little thing of the same 
sort may accom thé alleged “ wetness” of the 
Duncan’ s. 


THE RESISTANCE OF LOCOMOTIVE ENGINES. 


THE discussion. on M. Sauyage’s paper on Friday 
night at the Institution of Mechanical: Engineers 
took an unanticipated turn. . The relative merits. of 
simple and compound engines were left very much 
on one side, while the question of locomotive engine 
resistance acquired the prominence which it un- 
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doubtedly deserves. It has long been known that 
the percentage of the total power exerted by a loco- 
motive and available for pulling a train is not large. 
But the fact seems to have been taken as a matter of 
course, and has not been made the subject of much in- 
quiry. In the course of the first discussion which took 
place immediately after M. Sauvage’s paper was read, 
attention was called to the unrivalled performance 
of the de Glehn locomotive in France. It was 
suggested that the rolling stock of the French rail- 
way was more easily pulled than that in use in this 
country ; or else that there was some peculiarity about 
the de Glehn engine which made it run with less 
resistance than English engines. Continuing the 
argument, it was pointed out that its external 
characteristics—as, for example, the size of its 
wheels, might have an effect on the perform- 
ance of an engine; and the desirability of obtaining 
some experimental data on the work required to run 
a light locomotive at a high speed was urged. In 
the fortnight which elapsed between the two dis- 
cussions, Mr. Drummond, chief mechanical engineer 
of the London and South Western Railway, had some 
trial runs made; and the indicator diagrams hung on 
the wall last Friday night were explained, and par- 
ticulars of the trials were supplied by Mr. Drum- 
mond’s assistant, Mr. Sisterson, who had himself 
carried out the trials. It will, we fancy, come as a 
surprise to many of our readers to learn that between 
800 and 900 indicated horse-power, representing a 
resistance of nearly 601b. per ton of engine and tender, 
were absorbed in running an 80 or 90-ton locomotive, 
with its tender, at a speed of 71 miles an hour on a 
level. So much steam had to be passed through the 
cylinders that the fire was pulled to pieces by the 
violence of the draught. 

It was very carefully explained that the conditions 
under which the trials were made were not such 
that the results obtained could be regarded as in 
any way final. But, after every allowance is made, 
we see that an enormous amount of power is 
required to move a locomotive ata high speed. It is 
known that engine drivers will always select a 
small-wheeled engine for work up to 55 or 60 
miles an hour, and a large wheel for anything over 
these speeds. A proof of the soundness of this 
practice is given by Mr. Sisterson’s diagram, which 
will be found on another page. It will be seen that 
although the nominal difference between the two 
engines in the size of the driving wheels was only 6in., 
yet that a critical point was reached at about 60 
miles an hour; below that speed the small-wheeled 
engine had the best of it; above that speed,as shown 
by the crossing of the curves, the resistance of the 
large-wheeled engine augmented much less rapidly 
than that of its fellow. Independent corroboration of 
this was supplied by Mr. Ivatt’s diagram, showing 
the result of experiments made on the Great 
Northern Railway, with an eight-coupled and a 
single driver engine. Here, again, we find the curves 
of power cutting each other at a critical speed. It 
is not, of course, possible to deduce a resistance 
formula from these experiments. It seems pro- 
bable, however, that for wheels of moderate size a 
speed may very easily be reached on the level 
beyond which an engine cannot possibly be run. 
By a happy coincidence, the particulars of Mr. 
Whale’s experimental trip with a new engine on 
the London and North-Western were available at 
the meeting for comparison. They will be found 
in our last impression. Roughly speaking, at 
60 miles an hour about four-tenths of the power of 
the locomotive were used up in propelling it and its 
tender. Experiments are made, and various more or 
less elaborate formula are drawn up for calculating 
the resistance of a train; but nothing of the kind is 
done forthelocomotive. Yet it would appear that there 
is plenty of room to effect considerable economies in 
the cost of working trains by reducing the resistance 
of the locomotive. That the resistance is enormous 
at high velocities is certain; the fact cannot be 
disputed. To what is the resistance due? What, 
for example, in Mr. Sisterson’s experiment, became 
of 800 indicated horse-power? or, in Mr. Whale’s 
experiment, at a slower speed, of 444 horse-power ? 
The only speaker who threw any light on this point 
was Mr. Ivatt, who directed attention to the im- 
portance of very short cranks for coupling rods. 
An engine with 10in. cranks “ran much freer” 
than one with 12in. or 13in. cranks. The meagre 
facts available point to the conclusion that there is 
a great deal of power wasted in some uninvestigated 
way by reciprocation. In text-books it is, of 
course, carefully explained that the power expended 
in accelerating a piston in the first part of a stroke 
is all given back again during the second half. In 
practice, however, this does not appear to be the 
case. It is impossible in any other way to 
explain the enormous augmentation in power 
required as the speed rises. It cannot be due to 
road resistance—except on an assumption which we 
shall give in a moment for what it is worth—because 


regarded as a vehicle the engine and tender should 
behave like a train. The larger the wheel, the less 
the violence of the reciprocating and centrifugal 
forces, and so far we have a reason why the big- 
wheeled should run more freely than the small- 
wheeled engine. 

The assumption to which we have referred above 
is that the locomotive must have a much higher 
resistance than the coaches, ton for ton, because 
the sinking of the road will be greater for it than 
for the lighter loads which follow it. But the con- 
nection between this fact—if it be a fact—and the 
smaller resistance of a 6ft. 6in. wheel than that of 
the 6ft. wheel does not seem to be very clear. Of 
course, it may be argued that air resistance plays a 
quite important part, and, as pointed out by Mr. 
Sisterson, a current moving at over 70 miles an 
hour exerts a very considerable pressure on the 
locomotive to retard it. But although air resistance 
may go some way to explain the large demand for 
power made by a light locomotive, it leaves the ques- 
tion of the influence of the diameter of the driving 
wheels untouched. It seems to be clear that we are 
on the threshold of an inquiry which may have very 
important results. That it has not been pushed 
already is, no doubt, due to the circumstance that 
never before in the history of railway work have 
trains of over 300 tons behind the tender to be kept 
moving over long distances at speeds not far short 
of 60 miles an hour. Any increase in the net 
power of a locomotive becomes, therefore, a matter 
of the highest importance. It would appear that a 
difference of a few inches in the diameter of driving 
wheels might settle whether two engines or one 
were required to haul a particular train. If the 
speed is under 55 miles an hour, the small-wheeled 
engine would do the work. Over that speed two 
small-wheeled engines would be needed. Yet one 
large-wheeled engine might suffice. 

AN INTERNATIONAL STEEL CONVENTION. 

THE question of establishing an international 
convention of steel producers, respecting which 
indefinite rumours were in circulation about a year 
ago, has now been revived in a form which is of 
special interest and importance at the present time, 
more particularly as the proposal on this occasion 
seems to possess certain elements of possibility. 
It may appear remarkable, but it is nevertheless a 
fact, that the suggestion as brought forward at this 
moment emanates from keen competitors of British 
works, namely, from the Germans, who have for 
nearly twelve months been occupied in negotiations 
for the formation of a syndicate among themselves. 
The German steel syndicate has been successfully 
constituted, and has now been in operation for 
about two months. It embraces, with one excep- 
tion, all the principal works in Westphalia, Lorraine, 
South Germany, and Upper Silesia, and it controls 
88 per cent. of the entire production of steel in that 
country. It is expected that the remainder of the 
works will eventually be prevailed upon to join the 
combination ; but whether they do or do not become 
associated with it, the syndicate exists as an accom- 
plished fact, with a yearly quantity of about 
8,000,000 tons of steel at its disposition. The pro- 
gress of the scheme prior to its successful inaugura- 
tion at the end of February, and also its subsequent 
attitude, have been followed with considerable 
interest in Great Britain, Belgium, the United 
States, and in France. As far as the inland market 
in Germany is concerned, the actual constitution of 
the steel syndicate has produced a distinct improve- 
ment in the demand and consumption, especially as, 
with the exception of girders, the combination has 
not yet made any increase in prices. In the case of 
the export trade, there has been an advance of from 
four to five shillings per ton, and this has naturally 
not tended to stem the decline which has been 
taking place in the total tonnage of iron and steel 
sent out of the country in recent months. 

The effect in Belgium of the promotion of the 
German steel syndicate was at first one of alarm at 
the prospect of having to meet the competition of a 
gigantic adversary ; and the iron and steel producers 
therefore began to consider the question of forming 
a combination of their own in order the better to be 
able to cope with the onslaught of the industrial 
enemy. A gentle intimation which was received 
from the Dusseldorf organisation, however, restored 
the confidence of the Belgian producers, because 
they were informed that the German works would 
welcome the constitution of a syndicate, and would 
also be disposed to enter into a friendly arrange- 
ment with it. Thus encouraged, the Belgian works 
continued negotiations among themselves, with the 
result that a pig iron syndicate has just been formed 
with a controllable production of 1,200,000 tons per 
annum, while a definite decision regarding the 
establishment of a steel syndicate is on the point of 





being concluded at the present time. In fact, apart 
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from one firm whose steel works are not yet in full 
operation and which is compelled to import pig iron 
for conversion into steel, all the other steel producing 
works in Belgium have already arrived at an under. 
standing; and it may therefore be expected that 
either inclusive or exclusive of the outstanding con. 
cern the steel syndicate will be brought into exist. 
ence. The Belgian combination would control 
about 1,000,000 tons of steel per annum, of whiel; 
about 700,000 tons are destined for the export 
market. The German steel syndicate has also 
approached the large works in the Kast of France 
with a view to their inclusion in an international 
arrangement, and has appointed a Committee of 
four gentlemen to negotiate with them and the 
Belgian works, and also with steel producers jn 
Great Britain. Negotiations have not been entered 
into with the United States Steel Trust, although 
the latter is reported to have made overtures to the 
Teutonic syndicate with a view to a mutual under. 
standing being reached in regard to the business 
policy of the two enterprises. 

It will be seen that apart from the United States, 
whose competition is no longer feared in Germany, 
the Dusseldorf steel syndicate suggests the con- 
clusion of an amicable arrangement with the Belgian 
syndicate which is now approaching completion, 
with a few large French works of standing, and with 
the works in Great Britain ; and a preliminary con- 
ference on the subject, according to a report which, 
however, lacks confirmation, took place in London on 
April 14th. If we leave the French and Belgian 
works out of consideration, the question naturally 
arises as to the reasons which actuate the German 
syndicate in deciding to approach British producers, 
although negotiations will be extremely difficult 
owing to the absence of any organisation among the 
works in Great Britain. The exports of semi- 
finished and manufactured steel from Germany ex- 
ceeded 2,000,000 tons last year, and out of this 
total a quantity of over 1,000,000 tons was sold to 
Great Britain and British Colonies. As the steel 
syndicate has been expressly formed to promote the 
export trade, it is reasonable to assume that in pro- 
posing an agreement with British works the 
Teutonic firms will not be prepared to renounce, 
except under compulsion, any of the ground which 
they have conquered. They may, and probably 
will, suggest a mutual limitation of markets, and 
the settlement of minimum prices for girders and 
other shapes, and for rails in neutral markets. A 
proposal of this kind, if tending to relieve the pres- 
sure of German competition and to improve busi- 
ness, would be welcomed by British works, but the 
lack of a body representative of the latter stands in 
the way of progress in this direction at the present 
time. Indeed, the whole scheme is for the moment 
of too crude a form for minute consideration, and 
we must, therefore, await future developments all 
round, 
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ENGINEERS AND EGYPT. 


British makers of cultivating tools and implements 
used on cotton plantations, also of cotton gins and 
presses, and manufacturers of all kinds of irrigation plant, 
will be pleased to see the excellent account which Lord 
Cromer is able to give in his report upon Egypt and the 
Soudan in 1903, issued a few days ago by the Foreign- 
office. Lord Cromer appears to take a legitimate pride 
in the year’s accounts, which show a surplus of £E.719,000 
in excess of the estimates. He says he doubts whether it 
is fully realised that very large sums of money have of 
late years been charged to revenue which would pro- 
bably, under any other system of Government, have been 
charged to capital. Besides the expenditure on the 
maintenance and clearing of canals, a sum which cannot 
be far short of £10,000,000 has been spent on irrigation 
during the last eighteen years, and with the exception of 
about £2,000,000, which was raised on the annuity 
system, the whole of this money has been charged to 
revenue. In addition to this, the Suakin-Berber Railway, 
which is estimated to cost one and three-quarter millions 
sterling, will be paid out of the accumulations of past 
years—in other words, the expenditure will be charged to 
revenue. That the adoption of this system adds to the 
stability of the financial situation cannot be doubted, 
and the only objection to which it is open seems 
to be that it makes the present generation of [Egyp- 
tian tax-payers bear nearly the whole burden of 
remunerative expenditure, a portion of which, Lord 
Cromer thinks, might well be borne by their posterity. 
Probably, however, the next generation both of British 
engineers and of Egyptian taxpayers will find plenty to 
do in providing for the requirements of their own day, 
for the future development of the country seems likely 
to be continuous and pronounced. Railway engineers 
here at home, no less than makers of the requirements 
above indicated, will be pleased to hear that Lord Cromer, 
when discussing the debt of the country, comes to the 
conclusion that with large assets in hand, with a present 
surplus, and a growing revenue, and with the prospect 
that in the future many heavy demands on the Treasur) 
will lapse, there need be no hesitation in rejecting the idea 
of establishing a sinking fund beyond that which alread) 
exists, and in applying whatever resources are available 
to the execution of well-considered projects of a repro- 
ductive character, Of Egypt’s total imports the pro- 
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portion furnished last year by the United Kingdom and 
by British possessions was 42°5 per cent., and the exports 
were 52°8 per cent. It is cheering to note how hopefully 
Lord Cromer speaks of cotton cultivation. In Middle 
Egypt—that is to say, between Assiout and Cairo—an 
area of 450,000 acres is under transformation from 
“basin” to “perennial " irrigation. The necessary works 
ire in progress, and it is expected that they will be com- 
pleted in two or three years. Large extensions in the 
cultivation of this plant in Middle Egypt may 
confidently be anticipated within a short time. In 
addition to this a considerable increase in the cotton 
area may be expected, both in the Fayoum pro- 
vince, and in the northern tracts of the Delta, coin- 
cident with the completion of the remodelling works now 
in progress. With regard to the rate at which Egyptian 
imports of raw cotton into the United Kingdom have lately 
increased, we may point out that, whereas for the whole 
of last year these imports amounted to somewhat over 
»500,000ewt., valued at over £9,500,000 sterling, the 
corresponding imports for the first three months only of 
1904 have amounted to over 1,000,000 ewt., of the value 
of over £4,000,000 sterling. Egypt furnished last quarter 
about 25 per cent. of our total raw cotton imports from 
all sources, and there seems a probability of the present 
year showing an increase over the past one so far as 
Egypt and the Soudan are concerned, whatever may be 
the case in other parts of the world. 








LITERATURE. 


Reports of the Mosely Educational Commission to the United 
States of America, October-December, 1903. Co-operative 
Printing Society, Limited, Tudor-street, London. 1904. 

Finan Notice. 

Tuk more carefully we read the report of this Com- 

mission the greater is our disappointment. We in 

common with a great many others interested in the great 
questions raised, anticipated that the Commission would 
supply particulars of the education imparted in the 

United States in various schools and colleges; would 

detine the differences between that education and our 

own; and would in the end explain precisely in what way 
the United States system worked for good, promoted 
prosperity, and helped the nation more than ours helps 

Great Britain. Unfortunately, little or no information of 

this kind is given. A joint report was prepared by the 

members of the Commission. We print the principal 
portion of it in the following extract. In the first place 
the reporters say that they are satisfied that in years to 
come we shall be called upon to face trained men gifted 
with both enterprise and knowledge. It was scarcely 

worth while to go to the United States to arrive at a 

conelusion such as this, and concerning a matter of fact 

already well known. They go on toimpress on the British 
public the absolute need of immediate preparations on 
their part to meet such competition. 

‘They have also been impressed with the spirit which animates 
hoth teachers and pupils, and by the manner in which the two 
classes co-operate in the schools and colleges. Willingness, if not 
an overwhelming desire, to learn seems to characterise the scholars ; 
and teachers seem to be possessed of but one wish—that of help- 
ing their pupils in every possible way. The absence of class pre- 
judices and of any ‘religious difficulty’ serves most materially to 
facilitate the work of the schools. The closest connection is being 
established between theory and practice, the practical bent of the 
men of letters and science and the breadth of their outlook being 
very remarkable. The services of experts in various branches of 
knowledge are therefore held in high esteem, and are in constant 
demand, The important part which manual training is beginning 
to assume in the schools struck them very forcibly. Such work 
appears to be in many ways of high value as an educational dis- 
cipline, especially in developing handiness and alertness, and in 
familiarising the scholars with constructive processes. They 
have been much impressed by the liberality displayed, not only 
by the public but also by private donors on behalf of education, 
as evidenced by the wealth of provision in the form of buildings 
und equipment which is everywhere made. On the other hand, 
they observe that the remuneration of teachers is by no means 
always placed on a satisfactory basis ; and they have also been led 
to view somewhat with alarm the growing preponderance of 
women teachers. Lastly, they would draw attention to the extent 
to which the work of education is organised and its various grades 
co-ordinated, whereby harmonious working is secured and over- 
lapping avoided. The need of effecting such organisation in this 
country, which was before apparent, now seems to them impera- 
tive, in view of the experience they have gained in the United 
States,” 

In plain language, all this is neither more nor less than 
a string of platitudes. If any of our readers doubt this, 
let them try to set down on paper the information con- 
veyed which they did not possess before the Mosely Com- 
mission was thought of. 

To be of use the report should give rise in this country 
to changes in our system of teaching. There should be 
that in American teaching worthy of adoption in this 
country, even at a considerable money outlay and a more 
or less troublesome and unpalatable change in the manner 
and customs of the British people. But we cannot find 
any suggestion of the kind put into definite form. All 
the conclusions reached are either colourless or con- 
tlicting. We feel certain that not one member of the 
Commission had his opinion changed by his visit to the 
United States. He came out by the door at which he 
went in. What each man saw he has used as a text to 
support the convictions which he had maintained for 
years; or else he has held his peace. Take, for example, 
Professor Ayrton. There is not a man alive who has 
more pronounced opinions on the subject of education. 
He is, and has been, no doubt, a successful teacher. 
Now, from first to last, his report is a plea for permitting 
the professor to take private work. He tells us next to 
nothing of how or what the American student is taught. 
It is not the pupil that, in his eyes, possesses importance, 
but the teacher. 

‘* All the people of the classes enumerated above (engineers in 
practice) whom I met were unanimous on two points—there was 
not oae dissentient voice. Everywhere I was told: An engineering 
apprentice in a factory should be acollege-traned man ; an engineering 





professor th a college should be actively engaged in the practice of 
his profession.” (The italics are Professor Ayrton’s.) 

It seems to us that this involves the difficulty that 
either his teaching or his practice must suffer, and it is 
very much to be deplored that Professor Ayrton does not 
tell us how the difficulty is overcome. 

‘* There is no question about an engineering professor in America 
being occasionally permitted to do a small amount of outside work ; 
he is practically reywire/ by the college authorities to be so actively 
engaged in practice that he becomes recognised in the world of 
affairs as the working authority on his subject. ‘Don’t know a 
successful engineering professor who is not engaged in outside 
work, who, in fact, is xvt successful in outside work,’ was the 
opinion round the lunch table of those in authority at the Library 
of Congress, Washington. ‘The head of every department in a 
technical college is a consulting engineer in practice,’ said another. 
Mr. Barclay Parsons, who spoke not merely as a large employer of | 
labour, but as a trustee—a member of the governing body—of | 
Columbia University, told us, ‘We not only permit outside work, 
we encourage it in our staff. When Professor Burr—of (C/ei/ 
Engneering—was appointed a member of the Isthmian Canal 
Commission we gave him long leave to go to Porto Rico.’ And 
when I asked, with reference to this and other examples which .he 
gave, ‘But do the students like such long absences of their pro- 
fessors/’ he replied, ‘ Yes; they lose him for days or months, but 
they gain, for he brings back accounts of the new work he has 
done.’ ” 

Still, we have not the least intimation about what is 
taught in the way of electrical science, or how it is 
taught. And, after all, there does not appear to be a very 
wide difference between this method of teaching and 
that which obtains in the offices and shops of leading 
electrical firms in this country. We find something not 
a little amusing in Professor Ayrton’s apparent blindness 
to the fact that his American friends were indirectly 
assuring him that the normal college professor is of no 
value—that, in a word, it is only the man engaged in 
practical work who can teach. Probably Professor 
Kennedy had seen the report before he spoke as he did 
at the dinner of the Institution of Mechanical Engineers, 
and raised the ire of some of his hearers by telling his 
audience that science teaching must be utilitarian. 

Mr. Groser, of the Inner Temple, represents a different 
school of thought. Although he is a barrister, he has a 
good deal to tell the English manufacturer about the 
management of his business; but, at all events, he under- 





STR |CLEME} NEVE FOSTER, F.R.S. 
0088.2 = an 
® WE regret to{have to announce the death of Sir Clement Le 
Neve Foster, formerly H.M. Chief Inspector of Mines under 
the Metalliferous Mines Act, and Professor of Mining in the 
Royal School of Mines, who died at his residence at Coleherne 
Court, South Kensington, on April 19th, at the age of sixty- 
three. 

Sir Clement was the second son of the late Mr. Peter Le 
Neve Foster, who was for many years the secretary of the 
Society of Arts, and after passing through the College 
Communal, of Boulogne-sur-Mer, where he graduated as a 
Bachelor in Science of the University of France, entered 
the Royal School of Mines, receiving the Duke of Corn- 
wall’s scholarship—then the highest honour of the school— 
in 1858, and subsequently studied some time at the Royal 
Saxon Mining Academy of Freiberg. Upon his return to 
England, he joined the Geological Survey of Great Britain 
in 1860, and was for five years engaged in the survey of the 
Wealden district, together with the late Mr. William Topley, 
F.R.S., and during this period he completed his academical 
career by passing through the then recently-created Science 
Division of the University of London, attaining the final 
degree of D.Sc. in 1865. 

On the completion of the survey of the Wealden area, he 
resigned his position on the Survey to take up the teaching 
work of the Miners’ Association of Devon and Cornwall, 
founded by the late Mr. Robert Hunt, F.R.S., for the purpose 
of improving the technical knowledge of the working miners 
of the West by evening classes held in the different mining 
centres under the regulations of the Science and Art Depart- 
ment. This step, although involving a loss of position, was 
adopted for the purpose of becoming thoroughly acquainted 
with the working details of metalliferous mining, a know- 
ledge which proved to be of the greatest advantage to his 
subsequent career. 

In 1867 he took part with Mr. H. Bauerman and the late 
Mr. J. K. Lord in a geological and natural history survey 
of the Sinaitic mining regions, and after his return to 
England proceeded to Venezuela, where he conducted some 
investigations in the alluvial gold-bearing regions of Caratal, 
and was subsequently in charge of the reduction (amalga- 
mating) work of the Pestarena gold mines in the Valanzasca, 
in North Italy, until 1872. 

After the passing of the Metalliferous Mines Regula- 
tions Act Dr. Foster was appointed as one of the inspectors 








stands that there are two sides to the question, and he is 
very far from attributing the commercial success of the | 
United States to the methods of education prevailing 
therein. 

‘*To imitate the spirit of a nation is a task we have neither the 
ability nor the desire to perform. England has her own spirit, her 
own traditions, and her peculiar circumstances. The organisation | 


of bigness is not our ideal of commercial prosperity, nor democracy | 
our means of political salvation. But when every day brings its 
example of the necessity for new methods and new opinions, it is | 
time to consider novelty as a principle, even though with sorrow. | 
In methods of education, then, I do not think that we have mucl. | 
to imitate. Technical education should be adapted more directly | 
to the requirements of the trade it serves, and should shorten 
materially and officially the period of apprenticeship. This is a 
matter for legislation, to which the obstacle is the attitude of 
trade unions, but much can be done, as something is being done, 
towards educating pubiic opinion by private experiments and 
establishing a custom which may induce legislation or render it 
unnecessary. 

Again, in another place, he writes :— 

‘‘Few young Americans put safety high among their desires, 
and those wisely do not say so. Restless ambition is almost 
universal, ‘Of course they’re all ambitious,” Mr. John Wallace 
said tome; ‘sometimes they're nothing else.” They never get 
away from their schemes. The small boy from the common school, 
the young man from the university, are equally unwilling to stag- 
nate on a competency. Their ambition is, to a certain extent, 
national, and this spirit is carefully fostered. The fact of this 
enterprise and ambition, produced by broad training, relics of 
pioneer spirit, the confidence in his superiority to his neighbours, 
and ideals of success which include neither leisure nor politics, 
whatever its influence on the body politic, makes him, in his own 
field, fertile in conception and swift in action—a strong competitor 
to any man. 

We might continue to give extracts, and fill page after | 
page with a consideration of the various opinions ex- | 
peessed. Todo so would be sheer waste of time. It is 
impossible to regard the whole undertaking without 
regret. We feel as we read that it represents so much 
time wasted. In a couple of months the Commission will 
have been forgotten. Its effect on education or com- 
mercial prosperity in this country will be nil. We cannot 
find that any member of the Commission was so 
enamoured of what he saw that he was prepared to intro- 
duce it into this country. If he were, he could not. In 
every country we find systems of education in vogue 
which are for that country the survival of the fittest. 
The great mistake—the overwhelming mistake—of reports 
such as that before us, is that next to no account is taken 
of the characteristics of the pupils. It seems to be 
assumed that they must inevitably be so much wax in 
the hands of the teacher. Of course, nothing can be 
further from the truth. That method of education 
which may be best for the American is not neces- 
sarily the best for English boys. The restless energy 
of the Eastern American is perhaps due to climate. 
The continual influx of European blood has no doubt 
its effect. In the Western States there is more slug- 
gishness. The Southern States are regarded by the 
Northern as altogether behind the age. It is, however, a 
most significant fact that notwithstanding the enormous 
natural wealth of the country, and her energy, of which 
we hear so much, America cannot maintain her com- 
mercial prosperity without a tremendous protection 
tariff. Her people have never yet been able to meet those 
of Great Britain in a fair field. There is not, at this 
moment, a manufacturer in the United States who would 
dare to enter into open, free competition for any branch 
of trade with the men of this Old Country, which we are | 
told is effete, played out, and on the brink of ruin. 
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“A Text-book of Ove and Stone Mining. By Sir Clement Le Neve 
Foster. London: Charles Griffin and Co,, Limited. Price 34s, 

A Text-hook of Coal Mining for the Use of Colliery Managers and 
others. London: Charles Griffin and Co., Limited. Price 24s. net. 








created under the Act to have charge of the western 
district, when he took up his residence at Truro, and 
remained there until, on the resignation of his col- 
league, Mr. T. F. Evans, of Amlwch, in 1880, he ex- 
changed to the district of North Wales, changing his 


| headquarters to Llandudno, where he remained until his 


resignation of the office on the completion of his term of 


| service in 1901, a period which was shortened in consequence 


of the injury to his health resulting from an accident when 
co-operating with a rescuing party at an underground fire at 


| Snaefell in the Isle of Man, where he was overcome by a 
| sudden outburst of carbonic oxide and narrowly escaped with 


his life; but there can be little doubt that the permanent 
injury received in that circumstance tended materially to 
shortening his life, as he was essentially a strong and 
active man, and appeared to his friends to possess the 
secret of perennial youth. 

In 1890, on the decease of the late Sir Warington Smyth, 
F.R.S., Dr. Foster was appointed to succeed him as Professor 
of Mining in the Royal School of Mines, an appointment 
which was received with general satisfaction, and has 
proved to be a most fortunate choice, the system of instruc- 
tion having been largely improved, and the newer improve- 
ments in this ever-progressive branch of knowledge brought 
to the knowledge of the students in a manner not usually 
adopted elsewhere. This work he continued to the end, and 
by none will his loss be more keenly felt than by the 
numerous present and past students who during the fourteen 
years of his teaching career have come under his kindly 
guidance. 

Although retired from active official work, his services 
were retained by the Home-office as editor of the official 
mineral statistics, which he did much to enlarge and 
improve ; and among other official work, he served as juror 
for the United Kingdom at the International Exhibitions at 
Paris in 1889 and 1900 and at Chicago in 1903. In 1889, in 
recognition of his services, he, together with the late Sir 
William Roberts-Austen, K.C.B., received the decoration of 
the Legion of Honour from the French Government, and he 
received the honour of knighthood at the beginning of the 
present year. 

In addition to his official work Sir Clement Foster has beei: 
a large contributor to the scientific technical literature, 
numerous papers of his on mineral deposits having been com- 
municated to the geological and other scientific societies. More 
important, however, is his large text-book on ore and stone 
mining, which is the most important and comprehensive book 
on the subject that has appeared in the English language, 
and although primarily intended for the use of his students, 
it has met the wants of a much larger class, having attained 
to a fifth edition in an unusually short time since its first 
appearance. This has been supplemented within the last few 
weeks by a smaller elementary book, under the title of the 
‘“‘Elements of Mining and Quarrying,’’ which in a small 
compass gives a remarkably clear survey of the whole field 
of mining operations. 





ANIMAL PULL. 


In the last number of the Scientific American particulars 
are given of certain experiments carried out at Barnum 
and Bailey’s Cireus, in New York, to ascertain the tractive 
effort of men and animals. The experiments were carefully 
carried out, with results summarised in the following 
table :— 

Pulling Strength of Men and Animals, 
Weight of Total pull Pull per Pull per Ib. 
in Ib. unit. 


No. Description. each in Ib. of weight. 
Ib. 





S . Wie 1,600 .. 3,750 1-172 
3S .. Be... 150 .. 8,750 .. 1-166 
100 Mem. «. 150 ee 0-8 

@ .. Home... ... Kae 2 0-822 

¢ .. Ga. «. 2a 0-764 

1 .. Elephant -. 12,000 0-729 





These figures quite upset the prevailing theory that the 
pull of any animal cannot exceed, its own weight, 






SPONGE CLOTH LAUNDRY, ASHFORD 
WORKS. 

Tue South-Eastern and Chatham Railway has recently 
established at Ashford an up-to-date laundry for the washing 
of sponge cloths, which in future will be used instead of 
waste. When waste gets dirty it is worthless. Sponge 
cloths, however, are washed and the oil recovered, and they 
can be used repeatedly. The cost of washing being very 
slight, a considerable saving to the railway company will be 
the result of the change. 

After the amalgamation of the London, Chatham, and 
Dover Railway and the South-Fastern Railway the running 
shed occupied by the former at Ashford was not required, as 
the engines in this district of the combined lines are st:bled 
at Ashford Works, the headquarters of the South-Eastern 
and Chatham Railway Locomotive, Carriage, and Wagon 
Department. This shed has been utilised for the purposes of 
the laundry, the washing machinery being placed over the 
existing pits, and thus good drainage, which is most essential 
in a works of this description, is obtained. The rest of the 
pits have been filled in and a concrete floor made. The 
laundry machinery has been supplied by T. Bradford and Co., 
of Manchester, the railway engineers themselves fitting up 
and adapting the shed to the requirements of the laundry. 

Tt will be noticed from the drawing that the hydro-extractor 
is in the centre of the machines. ‘To the right and left of it 
are the washers, and next to them wringers and _ boiling 
tanks, and also tanks for the recovered oil. 

To extract the dirt and oil the dirty cloths are boiled in 
two large tanks containing a strong solution of caustic soda, 
and heated by steam from the boiler. They are lifted from 
the tanks on to gratings, which are connected by declines 
with the wringers. The bottom rollers of these wringers are 
steam-heated and the top ones covered with rope; a heavy 
pressure is brought to bear upon the cloths passing through 
them by means of a deadweight. The dirty water and soda 
being thus removed, the cloths fall on to the perforated iron 
tables near at hand, ready to be placed in the washing 
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PETROL ELECTRIC COACH ON THE N.ER. 


A Great deal has been heard about the remarkable self- 
propelling railway coaches that Mr. Worsdell is trying on the 
North-Eastern Railway, and we think the drawing on page 421, 
which through his courtesy we are permitted to reproduce, will 
ke studied with interest. The method adopted is not strictly 
new, and was rendered famous by the magnificent failure of 
the Heilmann locomotive some few years ago. It is scarcely 
necessary to say that in matters of detail there is a great 
difference. The Heilmann locomotive was a vast machine 
intended for hauling express trains; steam engines were 
used on it. The Worsdell coach is of the size of an ordinary 
railway coach, some 52ft. over the headstocks, and the engine 
is a petrol motor. The only thing that remains is the 
principle of running the engine at a constant speed, so that 
it may work efticiently, driving a dynamo by it, and taking 
current from the dynamo to motors on a driving axle, speed 
being regulated by controlling the motor. 

The car is of the ordinary bogie saloon type, with clerestory 
roof, and is 52ft. over headstocks, with an inside width of 
7ft. 1lin. It is fitted with the usual buffers, coupling hooks 
and chains, and can run with ordinary rolling stock. It is 
divided into three compartments; that at the forward end 
contains the petrol motor and generator, the middle portion 
is for the accommodation of passengers, and the rear com- 
partment contains the machinery for operating the car from 
that end. The car affords seating accommodation for 52 
passengers; the gangway is in the centre between two rows 
of seats, which are reversible and npholstered. The windows 
are fitted with curtains, and the lighting is by means of 24 to 
16 candle-power incandescent lamps, current for which is 
supplied from accumulators carried under the centre of the 
ear. The head and rear lamps are lighted electrically. The 
car is heated for winter service by a series of radiators. 

The engine compartment is 13ft. 3in. long, and it contains 
an 80 brake horse-power 4-cylinder horizontal petrol motor, 
built by The Wolseley ‘Tool and Motor Car Company, 
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pended beneath the car. Each battery has a capacity of 1209 
ampére hours. The electric brake equipment consists of two 
electro-magnets suspended between the wheels of each truck 
and immediately above the track rail. It is so constructed 
that the magnetic circuit is completed through the track raj] 
so that when the coils are energised the magnet is attracted 
to the rail, thus causing friction between the magnet and the 
rail and retarding the motion of the car. This retarding 
action brings pressure to bear upon the brake shoe applied hi 
the wheel, which further retards the motion of the car, and 
this friction of the magnet on the track and the brake shoes 
on the wheels is sufficient to bring the car to a stop in ay 
extremely short distance. The brake coils are energised |) 
the current from the motors working as generators, and this 
action furthfer absorbs energy in starting the car and adds ty 
the braking power. An air compressor is placed on the reay 
bogie and supplies air for blowing an alarm whistle. The coy. 
pressor is driven by a one horse-power electric motor, and js 
started and stopped by means of pressure controlling switches 
and cut-outs, thus automatically maintaining a constant 
pressure in the air reservoir which supplies the whistle. The 
whole of the electric equipment has been supplied by 
The British Westinghouse Electric and Manufacturing Com. 
pany, Limited, of Old Trafford, Manchester. 

The system of working is as follows :—The current passes 
from the generator through an automatic circuit-breaker to 
the two controllers, and the voltage of the generator js 
adjusted by means of a rheostat in the field circuit placed 
near the controller at each end of the car. The generator js 
used as a motor supplied with current from the storage 
battery for starting up the petrol motor. After having 
brought the engine and generator up to speed and the pressure 
having been adjusted to 400 volts, the car is started in the usual 
way by manipulating the handle of the series parallel con 
troller to series point for slow speed and to the multiple point 
for high speed. Afterwards the voltage of the generator is 
gradually increased to 550 by manipulating the field rheostat 
near the controller. At this pressure the car willaccelerate until 
a constant speed of 36 miles per hour isattained. In stopping 
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machines, which complete the work of cleansing the cloths. 
A supply of steam and water is admitted into each machine 
whilst it is in motion through the journal, which is made 
hollow for this purpose. 

In these machines an ingenious cam arrangement, in con- 
junction with a worm and worm wheel, reverses the motion 
every few revolutions, the machine taking in clean water 
whilst running in one direction and ejecting it when running 
the opposite way. This is for rinsing the cloths ; the colour 
of the discharged water indicates when the cloths are clean 
enough to be removed. The machine is then stopped, with 
the opening on the opposite side to that when it was loaded. 
The cloths are then withdrawn on to a long table, and can 
be slid along readily to the hydro-extractor. This machine 
contains a vertical wire cage, which makes 750 revolutions 
per minute. It is driven by bevel friction wheels and encased 
in a cast iron cylinder, with a drain connection at the 
bottom ; it removes the water from the cloths by centrifugal 
action before they are placed in the drying closets. When 
the machine is working the water comes out very rapidly 
through the drain. All that then remains to be done is to 
complete the drying, which is effected expeditiously in the 
hot air drying closets. In the engine-room is a blower which 
forces 4000 cubic feet of air per minute.through a heater 
supplied by steam from the boiler, the steam heating the air 
by radiating tubes. The air is conveyed over the top of the 
horses by means of an air duct the whole length of the 
closets. This duct is perforated over each drying horse, the 
hot air passes downwards, and the displaced cold air is re- 
moved by an open flue in the floor by a series. of passages 
leading to the exhaust chimneys to the atmosphere. The 
output of this laundry, when running at its full capacity, will 
be 900 gross per week, and it is estimated that the cost will 
be 7d. per gross clear, including labour, power, and materials. 
The oil recovered from the cloths is rather poor, and could 
not be used for ordinary lubricating purposes, but it is quite 
good enough for points, and is at the present time also used 
on the tools in the automatic lathes in the locomotive 
department at Ashford, 











LAUNDRY FOR SPONGE CLOTHS AT ASHFORD 


Adderley Park, Birmingham. The cylinders are Sin. 
diameter by 10in. stroke, and the normal speed of running is 
420 revolutions per minute, which can be accelerated to 480 
revolutions per minute for starting the car quickly. The 
cylinders are overhung on a stiffly constructed cast iron crank 
chamber, the inspection covers being on the top, and the oil 
trough beneath. Forced lubrication is used for all the main 
bearings. The fly-wheel is 3ft. in diameter. All the valves 
are mechanically operated by cams on the two camshafts, and 
these shafts are driven by means of spiral gearing and lay- 
shafts from the crank shaft, which is ‘‘ two-throw,’’ and of 
cast steel. The engine cylinders and valve-boxes are 
water-cooled, a Clarkson radiator and Blackman fan being 
employed for the cooling of the water. The engine is 
governed on the throttle, and in addition auxiliary hand 
throttling is fitted, so that the driver can accelerate the 
engine speed from either end of the car. The ignition is by 
means of the high-tension system. The motor is direct 
coupled to the generator, which is a separately excited and 
compound-wound direct-current engine type machine of 55 
kilowatt capacity, specially designed for operating over a 
range of voltage from 300 to 550. This machine runs at a 
normal speed of 420 revolutions per minute, and is supported 
on an extended bed-plate. The exciter is a 3°75 kilowatt 
standard 72 volt shunt-wound belt-driven multipolar gene- 
rator mounted above the main generator and belted to a 
pulley on the extended shaft. This machine is capable of 
exciting the main generator and of supplying current for 
lighting 30 to 72-volt 16 candle-power incandescent lamps. 
The voltage of this machine may be increased to 95 volts 


for charging the battery when not required for lighting. | 


Two Westinghouse No. 56 to 55 horse-power standard railway 
motors with single reduction gears, ratio 18 to 64, are 
mounted on the front bogie by means of a nose suspension bar 
with a spring attached to the bogie frame. These motors are 
series wound and are of the standard tramway type. The 
controllers are the standard series parallel tramway type 
arranged for electric braking. The storage battery consists 
of 88 cells in ebonite jars, assembled in a wooden box sus- 
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the car the controller handle is moved back to the * off 
position, and then in a reverse direction over the breaking 
points, thus applying the magnetic track brake. As soon 
the car is brought to a standstill the generator field rheostat 
is re-adjusted to give 400 volts, and it is then in a position for 
re-starting. If it is desired to operate the car at half-speed, 
the voltage may be raised to 550 volts by adjustment of the 
rheostat with the controller handle at the full series point. 
From this it will be seen that a range of speed is obtainable 
by variation in the voltage of the generator at two points, 
viz., approximately half-speed and at full speed. These cars 
can, so we understand, be put into service at ten minutes notice, 
and they carry a supply of both fuel and water fora full day's 
work, and they can be driven from either end with equal 
facility. The weight of the car, in full working order, is 
35 tons. 


as 





In a printed answer-to a question asked in the House 
of Commons, Mr. Pretyman states that the Drake was designed for 
| 23 knots. She obtained 23-05 knots on her initial trials, and in 
September, 1902, she was fitted with improved propellers, which 
are still in use on the Drake ; with the improved propellers she 
attained 24-11 knots. It is not considered desirable to publish 
the exact details of the new propellers. The propellers of the 
Lancaster, and of all the ships of the County class, are generally 
similar to those now fitted to the Drake, and a similar gain of speed 
to that realised in the Drake has been obtained in the County 
class over the speed with the screws first fitted. The other three 
| ships of the Drake class also have screws approximately the same 
| as the Drake, -The details of these improvements have not been 
published for the following reasons:—(1) Because under the 
different conditions of comparatively low speed or low revolutions 
which obtain in the great majority of merchant ye | the 
information would be of little value for improving the speed of such 
vessels. (2) Because it is considered undesirable that information 
which has been obtained at great cost to the Admiralty should be 

| put at the disposal of foreign powers, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opmions ef our 
correspondents.) 


MOTOR BOATS. 

Sir, —The question of buildinga suitable motor boat to defend the 
British International Cup, and the Gaston Menier International 
Cup, both held at present by my Napier boat, is a very serious one, 
in view of the fact that so many countries are this year taking up 
the motor boat most energetically, and are making a very serious 
bid to try and take these cups away from English manufacturers. 
I suppose that most people feel as I] do, that even if we cannot be 
uniformly successful on land with our British motors, we must 
never lose our supremacy on the sea, and with this fact before us, 
the question of the Napier defender has engaged our most 
sorious attention for a great many months past, the result we 
hope to have on the water towards the latter end of next 
month, : 

The question of tae engine, reverse gear, and all machinery 
appertaining to it, and the building of same, have been engaging 
Messrs Napiers’ attention at Acton for some considerable time, 
and this machinery is just about ready to put into the bull, which 
is being built by Messrs. Yarrow, the world-famous torpedo boat 
constructors. To give some idea of the time, energy, experi- 
ments. and money that must be expended before first-class results 
can be obtained, I enclose you a series of photographs which 
deal merely with the question of the shape of the hull. These 
have nothing to do with the hundred and one experiments that 
have been carried out with regard to the most suitable material 
for the hull, the system of building it, the best kind of engine to 
be employed, where the weights shall be placed, how many revolu- 
tions per minute the engines run best at, and the kind of pro- 
pellers and number of propellers. Each and every one of these 
subjects is in itself an exhaustive matter, and when one thinks 
that only the shape of the hull is dealt with in these photographs, 
I need scarcely say more on this head. 

The hull experiments were as follows :—First to build a number 
of full-sized models, giving an exact reproduction of our last year’s 
boat, with which we have had tangible results. Then to try this 
same boat at speeds in excess of what it did last year, as our new 
boat must be much faster. Now, to carry out our tests after 
havint made the various models, we had to get a torpedo boat. 











issue of THE-ENGINEER, and am glad to note you have taken the 
matter up strongly in your leading article. 


It is my firm belief that the motive power of the future is to be | 


obtained in this form, not only for small but also for large engines, 


Weare accustomed to hear of electricity as the power of the future, | 


but it seems to be forgotten that, all said and done, electricity is 
only a useful medium for transmission, and that it first has to be 
generated. This reference to electricity may seem out of place to 
your readers, but it is the view the unprofessional mind takes—our 
legislators. 

Alcohol is ideal for many reasons, safety not being the least, and 
it is the plain duty of the engineer to bring pressure to bear on 
Parliament to secure the necessary legislation for the production of 
alcoho! in this country at a reasonable cost. There is no question 
about the possibility of such a production, and I would propose 
that a commission be instituted to lay the necessary data before 
Parliament. No better medium than your powerful paper could 
bring about the institution of such an inquiry. 

The torpedo boat of the future, where power ¢, weight is the all- 
important factor, will have an internal combustion engine. Our 
neighbours are aware of this, hence the motor launch races on the 
Mediterranean. 1 have already considered the design of such a 
vossel—40 knots ; complement about a dozen hands, all on deck ; 
enzines controlled from the conning tower; all gear below deck, 
unattended and battened down; and protected with a light 
armour-plated curved deck, converging with the sides of the vessel 
at the water-line. The reduced weight of the motive plant allows 
of this. Put me in one of these rather than in any present-day 
destroyer or submarine. 

I find it very ditticult to secure data on which to design an 
aleohol engine. Perhaps some of your readers would contribute 
their experiences on the matter through your columns, We have 
often heard that the coaltields of this country have limits. and 
surely we had better prepare ourselves. 

R. J. HUTCHINSON, 
33, Pine-road, Cricklewood, N.W., 
16th April. 


RESERVOIR DRAWING PENs. 
Str,—1 notice in your valuable paper that Mr. J. M. Gavin, jun., 
directs attention to the fact that my reservoir colouring pen will 


draw long stripes of varying widths without being refilled. 





Fig, | shows the boat with one of our models lying alougside. 
The boat in question is a new and very fast boat, built by Mess 
Yarrow, and engined with their turbine engines. The photograph 
also rather clearly shows the boom used for towing, as, of course, 
it was necessary to tow the model some little distance from the side 
of the vessel, so as to be entirely free from wash, and that is also 
why it is towed up so close to the bow of the torpedo boat, so as not 
to feel the wash from the torpedo boat itself, and also at the same 
time to be in a position where most careful observation and records 
could be made and photographs taken. 

Fig. 2 shows the model of the old Napier travelling at 20 knots. 

Fig. 3 shows the same boat at 25 knots, from which you will see 
that the disturbance of water was very great, and that the model 
was quite unsuitable for a 25-knot speed. 

‘ig. 4 shows a development in which we got a very perfect bow 
wave at 25 knots, but the stern wave was very bad, and we had to 
give it up. : 

Fig. 5 shows a model which gave most excellent results, so far as 

bow Waves were concerned, and a clean run from the stern; but, 
unfortunately, whilst being very perfect in absolutely smooth water, 
ats you can see from the photograph, this, in the end, was found 
quite hopeless in rough water, It would not steer properly, and 
other defects became apparent. ; 
Fig. 6 shows the same model. In the centre will be noticed the 
water indicator for showing whether the boat kept a level keel or 
not. In these experiments a great number of scientific details had 
to be thought out. 

Fig. 7 shows what we thought was a fine model until we got her 
at speed, and then we found, although she took very little power 
t» pull her—and all the pull is registered by a dynamometer, so 
that we knew exactly what each model took to move through the 
water—the bow waves, although being light water, still made it 
rather hopeless, as it would have been very difficult to steer, and 
exceedingly damp for the people steering. 

Fig. 8 shows a fine model, and clearly demonstrates the extra- 
ordinary clean run from the stern, and the relatively small bow 
wave, 

Fig. 9 shows even more clearly the bow wave being almost nor- 
existent at a speed of 25 knots, equal to 28-788 miles per hour. 
These photographs, as 1 have previously mentioned, merely indicate 
one direction in which our experiments had to be made. 
Whether success or failure attend our latest efforts, you will admit 
J think, that no firm in England has taken more trouble to try and 
keep England ahead on the water with motor boats. : 

14, New Burlington-street, London, W., 

April 15th. 
ALCOHOL AS A MOTIVE POWER. 

S1k,—I have read with considerable interest the abstract of Dr. 
Ormandy’s paper on *‘ Alcohol as a Motive Power” in yesterday’s 


S. F. Epae. 


TESTS OF MOTOR-BOAT MODELS 
This description, while accurate in so far as it goes, does nt 
describe all its uses, 

The pen may also be used for rapidly drawing parallel stripes of 
colour, the spaces between them being set out by a flat bor 
attached to the pen blades, 

The stripes may, in addition, be curved or irregular, and wh2n 
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these are wide it is not necessary to have a template, as the pen 
blades are sufficiently firm. 
By reversing the pen it may be used for large ‘‘ round writing ” 
in a similar way to a writing pen. 
Henry G. Lioyp., Assoc. M. Inst. C.E. 
Chesterton-road, Plaistow, E., 
April 16the 


THE OLD SUSPENSION BRIDGE AT BUDAPEST. 


Sin,—It is stated in your current issue, on the authority of a 
Hungarian electric railway engineer, that Mr. William Clark, the 


—> 


designer of this bridge, died during its construction, and that his 


| brother Adam, who was appointed in his place, finished the 


structure. As a matter of fact, however, Mr. William Tierney 
Clark did not die till September 22nd, 1852—see his obituary pub. 
lished by the Institution of Civil Engineers in December of that 
year—and Adam Clark was no relation of his. He acted through- 
out as his resident engineer. 

Another bold statement in the same article says that Dr 
Frommhold was the only English-speaking Hungarian gentleman 


| in those days in Budapest, but asa matter of fact there must 


have been scores of them. Has your informant never heard of 
Count Szdchenyi and his circle of friends who learnt English jn 
England! Has he never read the Count’s English letters, pub. 
lished among his correspondence by the Hungarian Academy jy 
three bulky volumes ¢ 7 
Adam Clark was « clever millwright whom Széchenyi engaved in 
London, «nd sent to Hungary in 1834, to take charge of the erection 
and working ofa dredger, the engines and machinery for which were 
supplied by Hunter and English. ANGLO-HUNGAIAN, 
Westminster, April 16th, 


TECHNICAL CIVIL SERVICS APPOINTMENTS, 

Many Civil Service appointments require certain technical 
qualifications in candidates ; in most cases apprenticeship and 
subsequent practical experience is necessary Lefore a candidate 
may present himself before the examiners. Notwithstanding this, 
we find that the age limits for many such situations are absurdly 
low, and must debar many men of good experience from com 
peting. Asan example, the situation of c'erk in the Operative 
Department of the Royal Mint may be cited. The limits of 
are 20 and 25; and in the words of the Regulations, ‘* Ca 
will be required to show what technical education and practical 
training they have undergone to qualify them for the duty of 
taking charge of machinery in an engineering establishment and 
superintending workmen.” 

Surely 25 is too low an age limit fora situation requiring these 
qualifications, and 35 would be more in keeping with the re juire 
ments. Many men with a few years of engineering experience 
behind them would then be enabled to enter, which would be for 
the public good as much as their own. 

Another argument in favour of extension in this case is tli 
at which examinations are held, owing to the 


SiR, 


age 
idate 


rare 


intervals small 





ulumber of the situations in existence, Many aspirants may never 
have a chance of competing at all under present conditions, being 
first under and then over the age limits at two consecutive exami- 
nations, 

Another technical appointment—that of draughtsman in the 
Patent Office -deserves notice cn account of the low salary 
attached to the position. Commencing at £2 10s. per week, a rise 
of 2s, 6d. per week is granted yearly until a maximum of £5 per 
week is reached, a figure far below many an ordinary clerical! Civil 
Service position requiring no special qualifications, The age 
limit—30 vears might also advantageously be increased by tive 
years, ; ; ‘ 

Other instances might be cited, but the above will suftice to call 
attention to a matter which certainly requires alteration. 

CIVIL SERVICE, 

Newcastle-on-Tyne, April 16th. 


Lone PLATE Girber Brivces. ~The economical length of plate 
girder bridges is commonly assumed as 80ft. to 100ft. A number of 
considerations, however, render this type of bridge preferable to 
trusses, and there are now on American railways numerous plate 
girder bridges longer than 100ft. One of the longest of these is « 
deck bridge of 133ft. length for the Erie Railway. The girders 
are 94ft. deep, with top and bottom horizontal diagonal bracing 
between them, and vertical diagonal bracing at each panel point. 
Each girder weighs 56} tons, and the total steelwork of the bridge 
weighs 140 tons, The web is ,%in. thick at the ends and }in. at 
the middle, spliced at intervals of 12ft. to 14ft., and having 
stiffeners about 6ft. apart. Each flange is trough shaped, formed 
by four angles, 8in. by 6in., two on each-s'de, making eight angles 
for each girce>. The sleepers are laid on the top booms or flanges. 
Each girder. was mounted on four 40ft. platform cars, being 
supported only on the two outer cars. The bridge was erected on 
falsework alongside the old. bridge and then. slid sideways into 
place. On the Lake Erie, Alliance and Wheeling Railway is ° 
through bridge of 115ft., on a curve of 1140ft. The girders are 
10ft. deep, 17ft. apart, with transverse plate girder floor beams 
resting on the bottom booms. Each girder has a jin. web, four 
flange angles Sin. by 8in., and four cover plates jin. thick, and 
20in. wide. The panels are 12ft. long, with a floor beam 
at each panel point, and an intermediate stiffener in each 
panel. The end bearing consists of a 6in. pin, which passes through 


| shoe plates under the girder and on top of the shoe, the shoe itself 
| resting on expansion rollers, 


Each girder weighed forty-two tons 
complete, and was loaded on three 40ft. steel platform cars, with 
bearings on the two end cars only, 
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INTERNAL COMBUSTION MOTORS.* 
By DvucaLp CLERK, M. Inst. C.E. 


Ir is my privilege to-night rather to point out what remains to 
be done in the development of internal combustion motors than to 
describe what has already been done, Nevertheless, it is desirable 
ty say something as to what has been done, in order to appreciate 
from the past history the probable line of future progress, In the 
the work of the physicist, the chemist, the engineer physicist, 
the engineer has been fully called upon to enable the existing 
1 to be attained. Much knowledge is now available on multi- 
farious pointsin connection with the motors, and they are undoubtedly 
hetter understood to-day than at any previous time. Many old 
fallacies have disappeared, although, unfortunately, some new 
ones have taken their place. Much difference of opinion still 
exists on physical and chemical points of the highest abstract 
scientific interest ; but all are agreed, so far as practice is con- 
cerned, on certain main features. These leading features are: 
Jnitial compression of the working fluid, exposure of the flaine to 
the smallest area of cooling surface for the shortest time, and the 
f the lowest flame temperatures consistent with high available 
pressures, In many cases motors deviate somewhat from these 
understood requirements; generally not from ignorance on the 
part of the designers, but from some stern practical necessity. 
Some of these matters, both practical and scientific, will be here 


past 
and t 
positir 


use © 


jscussed, 

"Ce elopment has followed two main lines. First, improvements 
relating to the motor itself, including changes in the thermo- 
dynamic eycle, followed in the treatment of the working fluid and 
the inflammable gas within the motor by the modification of such 
details as admission valves, igniting devices, governing devices, 
and water and air-cooling devices. Starting gear has also been 
carefully studied, and, both from the thermo-dynamic and the 
mechanical point of view, it may be safely said that these motors 
have attained a great measure of perfection, Secondly, parallel with 
the improvements relating to the motor itself have proceeded those 
relating to means of generating the inflammable, gaseous, or 
vapour fuel intended to operate the motor. These improvements 
have related to the economical production of ordinary coal gas, to 
the effective production of producer gas from anthracite, bitu- 
minous non-caking coal, coke, and other solid fuels, to the treat- 
ment of heavy and light hydro-carbons and alcohol to produce an 
effective inflammable vapour, and to the purification and collection 
of blast furnace gas, coke oven gas, and natural gas. 


TABLE. I. 








knowledge of the properties of air and other gases at high 
temperatures is as yet insufficient to enable the physicist or 
engineer to formulate a quantitatively accurate standard 
engine of comparison; that is, to formulate a conceivable 
engine in which all heat losses by conduction and radiation are 
suppressed, and where the efficiency is the full efficiency of the 
particular cycle under the assumed conditions, whether perfect or 
imperfect, 

The present position of the theory of the internal-combustion 
motor is in the state of that of the steam engine at the time of 
Watt, before the accurate determination of the properties of steam. 
As Watt knew of the latent heat of steam, but did not know all 
its properties accurately through a considerable range of nna 
and temperatures, so engineers now know of a similar absorption 
or suppression of heat existing in gaseous explosions without 
knowing accurately its causes or proportions under all the various 
conditions of practice. It is perhaps in this task of settling the 
data for an accurate standard engine of comparison that the 
physicist and chemist can assist the engineer most effectively. So 
far, by following the broad lines indicated, heat efficiencies have 
improved from 15 per cent. to 30 per cent ; and, without doubt, 
further improvement in efficiency will be made, but with present 
knowledge it would be impossible to say that the next twenty years 
would carry us from the 30 per cent. efficiency of to-day to, say, a 
60 percent. efficiency. That efficiencies can be increased much 
further cannot be doubted. This is evident from an examination 
of the change in efficiency which may be produced under certain 
conditions 11 an engine operated by pure air. Such a standard 
was first proposed by me ina paper read before the Institution 
in 1882. In that paper it was recognised for the first time that a 
standard most nearly approximating to practical conditions of that 
day would give constant efficiency for a given compression volume 
for all maximum temperatures above the temperature of com- 
pression. The standard engine of comparison, which would 
correspond most closely with to-day’s practice, is an air-engine 
operated between a maximum and minimum volume as follows : 

Adiabatic compression of air from maximum to minimum 
volume ; addition of heat at minimum volume, raising the tempera- 
ture from the temperature of compression to the maximum 
temperature ; adiabatic expansion to maximum volume, and dis- 
charge of heat at maximum volume. 

Assuming constant specific heat of air throughout the tempera- 
ture range, it can be shown that the efficiency is constant for all 
maximum temperatures ; that is, for all heat additions above the 


Heat Balance Sheet from 1882 to 1900, with other Particulars of Engines. 


temperature is 0 deg. Cent. Column E, deals with the same case, 
maximum temperature 1600 dey., suction temperature 100 deg. 
Column E, deals with maximum temperature 1000 deg. and suction 
temperature 0deg. Column E, deals with maximum temperature 
1000 deg., suction temperature 100 deg. The temperatures 1600 deg. 
and 1000 deg. are taken as the extremes used in gas engines for effec- 
tive work, and 100 deg. is taken as the suction temperature which is 
ordinarily attained in most gas engines. It will be observed that 
the efficiencies fall considerably from the standard efficiencies, The 
greatest fall takes place with the longest expansion. From 
these numbers it is evident that an air cycle operating so that 
heat is added as expansion proceeds, in addition to heat added at 
TaBLe Il.—Asr Standard Efficiencivs with Heat added during 
Expansion. 


Compression P V}-4)8, 


Com- Expansion P V1, 
pression 
1 Pp Vis | ——— ———— ~ 
ry Expansion E}. E>. E3. Ey. 
PV!-493° Max. 1600° C. Max. 1000° C. Max. 1600° C. Max. 1000 ©, 
E. Suction 0° C. Suction 0° C. Section 100°C. S’ction 100° C, 
1 «- - - 
4 0 43 0-385 0-380 0-378 0-360 
1 
5 0-47 0-424 0-417 0-415 0-401 
1 
= 0-55 0-476 0-468 C-462 0-440 
7 
1 ‘a 
10 0-61 0 521 0-507 0-591 0-467 


constant volume, is less efficient than an engine where all the 
heat is added at constant volume. In the extreme example, the 
efficiency becomes reduced to 0-76 of the standard efficiency ; that 
is, it falls from 0-61 to 0-467 ; that is, the effect of adding heat on 
the expanding stroke in this particular case, by reducing the 
efficiency from 0-61 to 0-47, makes the high compression pressure 
due to one-tenth volume of compression, no better theoretically 
than that due to one-fifth, when no heat additions during the 





\ ; ee E : Heat proportions. Heating Zo 
Name Dimensions ane | ’ 1 stand- - : \ . LELP. ciiean Typ 
of Year. of 183 | Compression. Expansion. = entiate Rejected in | Rejected x bs oe of 
experimenter. engine. beet evele, | H.-P. water | in Difference values. Total. : pido engine. 
| minute. i i circulation. exhaust. taken. 
Dia. Stroke. | | 
in. in, | | 1 
Slaby oe 1882 6-75 x 13-7 | 160 | PV! PV1-3 3.66 0-33 0-16 0-51 0-31 0-02 radiation 1-00 0-48 Lower Deutz 
| 
! 
] oq - -. 
Thurston 1834 8-5 x 14-0 | 160 2.66 0-33 0-1 0-52 0-155 | 0-155 conduction and radiation | 1-00 0-515 Lower Crossley 
oa 1 ‘ - 
Society of Arts Trials. 1888 9-5 x18-0 | 160 Pp V1-38 P V1-435 35 0-39 0-221 0-432 0-355 1-008 | 0-565 Lower Crossley 
r Pape 1 a > exe Griffin 
Society of Arts Trials. 1888 9-02 x 14-0 200 | PVs PV135 3.2 0-37 9-211 0-352 0-398 | 0-039 unaccounted for, including) 1-00 0-575 Lower (6-eycle) 
| rejected in blank air charge ? 
1 - 
Kennedy ‘ : 1888 7°5 6-0 | 20 P Vis 3 0-36 0-208 0-585 Lower PP sa 
1 , - 1 - 
Capper : 1892 8-5 x 18-0 | 160 P Vi 62 Pyvisrs 3-4 0-30 0-228 0-380 0-405 1-022 0-58 Lower Crossley 
} 1 
Robinson 1808 1-0 x 18-0 170 5-17 0-48 0-287 0-33 0-383 1-00 0-60 Lower National 
| 1 ; rail 
Humphrey ; 1900 26-0 36-0 I | 5 0-47 0-278 0-242in jacket water) 0-48 1-00 0-59 Higher Crossley 
ices = A | Pp View P V1 286 and exhaust valve 
2 cylinders { B p Vi-3i9 P V1-204 
Witz ‘ ee 1900 51-2 x 55-13 W 0-55 0-28 0-52 | 0-20 1-00 0-51 Higher , Cockerill 


With regard to mechanical improvements, four well-marked 
divisions may be considered :—(1) Motors for town gas ; (2) motors 
for heavy oil ; (3) motors for light oil and alcohol ; and (4) motors 
for producer and blast furnace gas. 

|The speaker then referred to a number of diagrams illustrating 
typical engines included within the four divisions enumerated, | 

It is now desirable to consider the question of heat efficiency. 
because here will be found the main ground where the physicist 
and chemist can assist the engineer. 

Table IL. gives heat balance sheets from 1882 to 1900, showing 
the results obtained by many well-known engineers from different 
engines tested between these dates. The table shows a steadily 
increasing efficiency from 1882 to 1900. In Slaby’s first test the 
heat converted into indicated work was only 16 per cent. of the 
total heat given to the engine, and this has risen to 28 per cent. 
in 1898S and 1900, as shown by tests of the Crossley and National 
engines, Higher efficiencies than these are claimed, and it may 
now be accepted that heat efficiencies of 30 per cent. and slightly 
over have been really attained by these engines. 

The table shows another peculiarity in the numbers indicating 
the heat rejected in the water circulation. This proportion has 
been steadily diminishing, and it reaches a minimum in the large 
Crossley engine tested by Mr. Humphrey, where the heat loss to 
the water-jacket-is only 24-2 per cent. of the whole heat supplied. 
In 1882 and 1884, the tests of Slaby and Thurston show heat 
rejected in water circulation as 51 and 52 percent. The Society 
of Arts trials show a reduction in one case in the Crossley engine 
to 43 per cent., and jn the Griffin engine to 39 per cent., when the 
unaccounted for heat is included. In Humphrey's test of the 
Crossley engine of 1900, as has been said, the heat loss to the 
water circulation was 24-2 per cent. In Robinson’s test of the 
National engine in 1898 the heat loss was 33 per cent. In 
only one of the recent engines—the large Cockerill engine, 
tested by Professor Witz in 1900—does the heat loss remain 
as high as in 1882, An examinatlon of the heat rejected in 
the exhaust, on the other hand, shows a tendency to increase. 
Adding conduction and radiation to the heat rejected in the 
exhaust, Thurston’s figures become identical with Slaby’s; and 
this, compared with later figures, shows an increase from 31 per 
cent, to practically 40 per cent., and in Humphrey's experiments 
to 48 per cent. In only one case, Witz’s experiment on the 
Cockerill engine, is this heat loss shown smaller. In these figures, 
then, we find steadily increasing indicated efficiency, steadily 
diminishing rejection of heat in water circulation, and steadily 
increasing rejection of heat in exhaust gases, From this it is 
evident that although engineers have succeeded in increasing the 
amount of heat converted into work and diminishing the heat 
flow through the sides of the cylinder, they have increased the 
discharge of heat with the exhaust gases. 

To understand the reasons for this it is necessary to consider 
briefly the thermo-dynamics of this subject so far as it is at 





present understood, in order to see whether further knowledge is | 


required to enable the meaning of the relative losses and gains in | 


these engines to be better appreciated. Although the general 
thermo-dynamics of the internal-combustion motor may be con- 
sidered to be broadly understood, yet physical and chemical 





*The Institution of Civil Engineers. The ‘James Forrest” Lecture, 
Abstract. 


| shows the efficiencies of standard engine, as in Table II. 


temperature of adiabatic compression, If y for air be taken as 


1-408, then 
( 1 )" us 


K = efficiency 


E=1 


] minimum volume 


1 maximum vulume 
Eficiencies calculated from this formula for various values of 


are shown in Table Il, as follows :— 


TABLE IL.—.tér Standard Efficiencies. 


l E 1 0.55 
7 

t 0-246 l 0-61 

2 0 

l 0 36 1 0.70 

3 ww 

1 0-4 1 O-85 

4 100 

: 0-47 


If, then, the compression space be diminished in our supposed | 
engine, it is seen that the heat efficiency steadily increases from | 
0-246 at 4 to 0-85 at ;45. No engines have been constructed with 
a compression space so small as one-hundredth of the total volume. 
Ordinary practice, however, now goes up to one-seventh, and even 
one-tenth is exceeded in one or two cases. Within practicable 
limits, then, if air had been the only working fluid, and its 
properties were as assumed, then efficiency could be improved 
within the range of one-half to one-seventh compression volume 
from 0-25 to 0-£5. In the older engines, with considerable heat 
losses, the expansion curve followed PV!**4 very closely; and, 
accordingly, these numbers could be considered as the standard 
efficiencies and deduction only made for heat flow through the 
sides of the cylinder, tending to keep up the expansion line to the 
adiabatic. It is found, however, that with modern engines having 
minimum surface exposure and larger dimensions the expansion 
curve falls more slowly than the apparent adiabatic. In an engine 
of usual design, of large size, the extreme appears to be PV!-, 
Assuming air to be of constant specitic heat, this can only mean | 
that heat is being added during the whole expansion stroke to an | 
extent sufficiently great, not only to make up for the loss through 
the sides of the cylinder, but to prevent the whole of the work | 
being done at the expense of the initial energy of the working | 
fluid—that is, heat is added during the expansion stroke. In such | 


| a case heat is added to the working fluid, not only at minimum 


volume, but also during the whole expansion. In this case it will 
be found that the efficiency is not constant for all heat additions 
above the temperature of compression ; and as expansion PV12 
may be taken as an extreme case, I have calculated various cases | 
approximating to those met in practice. Bi | 

Table III. shows the result of these calculations. The first column | 


Column 


| E, shows efficiencies of adiabatic compression of air and expansion 


PV!-, where the maximum temperature is 1600 deg. and the suction 


stroke are made. The loss is less serious where the maximum 
temperature ix 1600 deg.; and low suction temperatures favour 
closer approximation to the standard. The cause of the loss in 
efficiency becomes evident when the heat additions during expan- 
sion under these circumstances are compared with the heat 
additions made at constant volume. 

Table 1V. shows the proportion of heat added during expansion 
to total heat added at constant volume, heat added at constant 
volume being taken as unity. 

TABLE LV.—Heat added during Expansion. 
Volume I. 


Heat added Constant 


Compression P V1.4, 
Expansion PV! 2 


C. Max. 108 C, 
Suction 100 C, 


Max. 1600 C.\Max. 1600° C. Max. 1000 
Suction 0 C. Suction 100° C. Suction 0 C. 


1 
; 0-34 0.3888 0-403 0-522 
1 
0-40 0-406 0.486 0-660 
> 
l ny * 
0-496 0-600 0-640 0.062 
i 
; 316 7 0-852 1-55 
lv 0-616 0-788 +852 a 


Taking I as one-tenth, the heat added in the 1600 dez. to 


‘ 
0 deg. Cent. case is 0-616 of the heat added at constant volume, 
while in the 1000 deg. to 100 deg. Cent. case it is 1-55 times that 
quantity. As these heat additions are-made at lower and lower 
compressions, it is easy to see that, under these circumstances, 
lower efficiencies are obtainable. These figures clearly show the 
desirability of adding all the heat if possible at constant volume ; 
that is, of avoiding all heat additions during expansion. If this 


| cannot be done, then as little heat as possible should be added 
| during expansion, and the maximum temperature should be kept 


up while the suction temperature should be kept down. 
(To be continued.) 








Tue island of Kiou Siou is the principal coal basin that 
is being worked in Japan. It is affirmed, nevertheless, from a 
geological survey that has been made, that Yezo contains 
600,000,000 tons of the combustible, or about as much as can be 
assigned to all the rest of Japan. Of this 600,000,009 tons some- 
what less than one-half is below the sea-level. The importance 
of the coal industry in Japan, however, can be deduced trom the 
fact that the Yubari Coal Mining Company employs 3700 work- 
men. Analysis of this grade of coal gives 52-54 per cent. carbon, 
42-89 per cent. gas and tar, and 4-57 per cent. red cinder, It 
furnishes 57-11 per cent. of coke. 
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LONGITUDINAL BULKHEADS. 


We referred last week, in dealing with the loss of the 
Petropavlovsk, to the risks involved by the use of longi- 
tudinal bulkheads. A paper on this subject was read on 
March 9th by Mr. F. H. Alexander, of the Durham College 
of Science, before the North-East Coast Institution of Engineers 
and Shipbuilders, which is worth careful consideration. It 
is true that the author deals almost altogether with merchant 
ships, but much that he has to say applies to men-of-war. 
He considers only the case where the engine-room alone is 
concerned. He gives diagrams illustrating his arguments. 
One of these we reproduce. It shows an Atlantic liner 
flooded, and he writes :—‘‘ Suppose the vessel has come to 
rest with safety, say, at 30 deg. inclination, a reference to the 
section suggests certain considerations. Could stoking be 


carried on, even in smooth water, not to speak of a sea-way ? 


DAMAGED BY 
“ coLusioN 


Section w Encine Rooms. 
incunaTion, 30° 


How would the vessel steam or steer with such a list? 
Would not the boats on the lower side be damaged or carried 
away, and how could any of those on the other side be 
lowered until the ship was brought upright? I think you 
will agree that the question of fitting these bulkheads is a 
serious one, deserving of nore consideration than it appears 
to have received. At the least, if we assume that a catas- 
trophe could be prevented by admitting the water into the 
other engine-room, what is the use of the bulkhead? Ifa 
steam or accident screen is desired, its lower part should be a 
grating, to allow water to pass freely across between the 
rooms; and that is a very different matter.’’ It will be seen 
that Mr. Alexander supports the view which we have put 
forward. If a ship settles down on an even keel, there is 
usually time to bring life-saving apparatus into action. The 
quantity of water required to sink a battleship, for example, 
is very large. A much smaller quantity may suffice to 
capsize her, and for this reason the value of the longitudinal 
bulkhead appears to be very small, if not entirely lacking. 








CONCRETE ROAD BRIDGES IN AUSTRIA. 

Iy laying out a line of road or railway across a double bend 
in a river the usual practice is to divert the original course of 
the stream parallel to the new route, fill up the elbow, run 
the line on the reclaimed channel, and dispense with the two 
bridges, which would be otherwise required. A rather 
singular instance of the exact converse of this mode of 
proceeding has recently occurred in Austria in the case of 
two road bridges built over the river Schlitza, near to the 
town of Tarvis. The imperial highway from Goerz skirts for 
a certain distance the Schlitza, one of the watercourses the 
most subject to violent floods in the whole Austrian Empire. 
Towards the end of the year 1891 a powerful and sudden 
flood made a clean breach in the roadway and swept away 
20 yards of it. At the same time, the fall of an enormous 
mass of rock, 130ft. in height, rendered it impossible to 
restore and reconstruct this portion of the road on its original 
site. It became necessary, therefore, to substitute for the 








Part of old road swept away 


length swept away a new piece of road on the opposite side of 
the river. A pair of timber bridges were at once erected to 
connect the old and new sections, and the arrangement took 
the form shown in the accompanying diagram. This pro- 
vision was never intended to be other than a temporary one, 
und shortly afterwards it was decided to construct two bridges 
of a more durable character in the place of the timber 
structures. 

It was found that in the neighbourhood of the site con- 
siderable quantities of excellent sand and gravel were readily 
procurable. This circumstance caused the Government to 
choose concrete for the building material. Besides, the 
difference of level between the road and the waterway was 
sufficiently great to allow of the adoption of the arch type, 
and hard rock, almost just below the surface of the ground, 
afforded an immovable foundation for the abutments. In 
order to provide ample passage for floods, each of the bridges 
was given a span of 100ft. and a rise of one-tenth. The 
arches are of the basket-handle form, and furnished with 
three articulations, consisting of cylindrical pivots adjusted 
between a couple of steel bed-plates. Both at the crown and 
springings the thicknesg~of, the arches is 2ft. 3in., but 
between these extreme -poiits: the thickness varies in such 
a manner as to ensure that! all the sections shall be of 
equal resistance. Thus, the -thickness of the arch at the 





haunches iS 2ft. Tin., and the working stress of the concrete, 
4121b. per square inch. To reduce the pressure upon the 
foundations as much as possible, and also for reasons of 
economy, the spandrels were lightened by building in them 
open longitudinal galleries separated by vertical walls. The 
composition of the concrete varied with its position in the 
bridge. In the case of the arches, the proportion of the 
ingredients was as follows :—Portland cement, 1 part ; sand, 
2; and gravel, 3 parts; and the concrete was tested twelve 
days after mixing up to 37001b. per square inch. For the 
abutments, the relative proportions were, in the same order, 
as 1, 3, and 5, and were tested under the same conditions as 
in the previous instance to 27401b. Each semi-arch was 
built up of six voussoirs of equal length erected upon tem- 
porary scaffolding, in their proper order, so to load the centres 
symmetrically. During construction, the sagging of the 
centering was 2in., and when they were struck a further 
deflection took place, amounting to 1°36in., so that the total 
deflection was 2°36in. Provision was previously made for 
these small disturbances by giving the centres an initial rise 
of 4in., which was more than a sufficient allowance. 

After erection both bridges were subjected to various test 
loadings. With a uniformly distributed load of 1001b. per 
square foot upon one-half the arch, the crown deflected 
ldin. Ina second experiment with the same load over the 
whole bridge the crown sank lin., and righted itself after 
the removal of the load. A test was also carried out 
with a heavy rolling load. A traction engine weighing six 
tons, and hauling a similar weight over each bridge caused a 
deflection at the crown of 1fin. The exposed parts of the 
bridges are ornamented with reliefs, moulding, cornices, and 
copings, all of concrete, which impart a good architectural 
appearance to them, a feature which is more often met with 
on the Continent than with ourselves. 








THE BOSRUCK ALPINE TUNNEL. 

A NEW transalpine line of railway connecting Bohemia aud 
the western provinces of the Austrian monarchy with the 
Adriatic by a nearly direct north and south line, which has 
been undertaken by the State Railway Department, is now 
approaching completion. This, known as the Pyhrn line, is 
about 25 miles long, between Klaus Steyerling on the north 
and Selzthal on the south, and follows the valleys of the 
Steyerling and Teichl rivers, two of the lateral tributaries of 
the Enns River. The more important works include six 
bridges, four viaducts, four smaller tunnels, and the summit, 
or Bosruck Tunnel, 4760 m., or about three miles in length, 
and the cost is estimated at £477,000, or about £19,000 per 
mile; but as one-half of this is chargeable to the principal 
tunnel, the cost of the latter will be about £75,000 per mile. 

From the northern entrance, at 2356ft. above the sea level, 
the tunnel is driven on a rising gradient of 1 in 77 to the 
summit level of 2405ft., whence it falls at 1 in 330 to the 
southern end. The ground broken out is used up in the 
formation of approach embankments, about half a mile long, 
at the ends of the tunnel. The country is a heavily-wooded 
mountain region, where timber for mining purposes and 
building stone are easily obtainable ; but there is an entire 
absence of sand suitable for concrete and mortar-making, and 
this deficiency has been supplied by crushing small stone 
chippings and other quarry waste. 

The driving of the tunnel was begun in 1902 with hand 
drilling, but as it is intended to open the line in October, 
1905, rock-boring machines have necessarily been substituted. 
Steam was used for driving the ventilating fans, and an oil 
engine for the sand-preparing mill, in the beginning, but 
these are to be replaced by a comprehensive hydraulic-power 
plant, deriving its supply from a mountain torrent giving 
about 1000 horse-power, of which 325 horse have been 
utilised. There are four turbines, made by the Andritz 
Works, at Graz, worked under an effective head of 690ft. 
The first, of 35 horse-power, running at 2000 revolutions per 
minute, serves two high-pressure ventilating fans; the 
second, of 90 horse-power and 1000 revolutions, drives a two- 
stage air compressor for the rock drills on the north side; 
the third, of 20 horse-power and 1000 revolutions, supplies 
the power for the repairing shop and a continuous-current 
lighting plant; and the fourth, and largest, of 180 horse- 
power, is connected with an alternating electric generator, 
supplying current at 6000 volts to a transmission line, about 
44 miles long, crossing the Bosruck summit to the southern 
end works, where it is transformed to 220 volts continuous 
current to be used in driving the rock drills. The power 
water is supplied to the turbines by a riveted wrought iron 
pressure pipe, 16in. in diameter, 1°3 miles in length. 

In driving the tunnel a bottom drift is first made, and rises 
are set up at intervals to a second drift at the crown of the 
arch. From these the ground is broken out to the full 
section, and the.arch is put in by one of two. methods, 
known respectively as the Belgian and Austrian systems. 
In the latter, which is used on soft ground, the side walls are 
built up at first with a bottom invert where necessary, and 
the arch is finished last ; but in the Belgian system, which is 
especially suited for hard rock, the arch is completed first 
upon a system of longitudinal timber bearings, and the side 
walls are built up subsequently, support being given to the 
finished arch by temporary timber props as the longitudinal 
bearings are removed. By this method the different parts of 
the structure are never so completely united as when the 
building is done from below upwards, but as it is only applied 
in firm ground, no inconveniences have been experienced 
from its use. It has the advantage of being safe for the 
workmen, as there is a less chance of injury from fall of 
rock, 

The ground traversed by the tunnel is made of sedimentary 
rocks of secondary—Jurassic and Triassic—ages. After passing 
through the Gosau limestone, marl, and conglomerate series, 
sandy beds, with bituminous shales in such abundance as to 
lead to the expectation of coal seams, were encountered, 
which were followed by Jurassic limestone and the Werfen 
series of the Triassic period. These consist of shales, with 
beds of limestone and gypsum, with intermixed patches of 
salt marls—a very unfavourable combination, on account of 
the heavy and irregular pressures set up in the finished 
masonry. Another unwelcome constituent is anhydrite, 
which occurs in some of the gypsum beds. This, when 
exposed to water, becomes gradually converted into gypsum, 
with an ultimate increase of volume of about 60 per cent., 
and in all such cases, therefore, it has been necessary to very 
largely increase thestrength of the masonry, in order to bear 
the increased stress that must in time be brought upon it. 

The works on the south side have been unexpectedly 
delayed by the influx of an enormous volume of water, appa- 


rently derived from an underground lake, which was cut jy 
the advance drift, and maintained a continual flow {op 
eight months. This gave rise to a large and irregular cayity 
that it became necessary to secure by walling ‘it up com. 
pletely, which proved to be a heavy and dangerous task 
although is was accomplished without any notable accidents, 








AMERICAN NOTES, 
(From our own Correspondent.) 
New York, April 13th, 

AMERICAN iron and steel makers have been quietly pushing the 
export trade for some months, and they think they have laid 4 
very strong foundation for a good business throughout the current 
year. During the past month about 7500 tons of wire nails and 
pipe were exported through New York, and other seaboard points 
vy the American Steel and Wire Company, and the National 
Tube Company, branches of the United States Steel Corporaticn, 
The shipments for January and February in wire nails and pipe 
were 15,000 tons. Exports of wire last month, 3748 tons, most of 
it to South America. Large shipments were made also to Swansea 
Liverpool, Manchester, Hull, London, Belfast, Dublin, and Guite a 
number of continental points. Exportsof pipe last month amounted ty 
2000 tons, most ofit tothe Continent. Contracts for electrical materia! 
ure coming in from all quarters of the globe, and the capacity of 
all the larger plants is now being expanded for the purpose of 
meeting increasing requirements with more promptitude, 

The domestic demand for machinery 1s also an important 
feature. Builders of steam engines and high-pressure boilers are 
feeling the depressing effect of the constant encroachment on 
their trade of large power stations, which sell both light and power 
to manufacturing industries. The demand for isolated power 
dlants has fallen off considerably during the past twelve months, 

he manufacturers of boiler plates and boiler tubes are also fe cling 
the hurtful effects of the greater introduction of electrical cyuip- 
ment, 

The condition of the iron and steel industry throughout the 
United States may be brieily specitied as follows:—The United 
States Steel Corporation is about to purchase 65,000 tons of Bessemer 
pig at 13dols, The recent floods put a number of furnaces out of 
work ; No, 2foundry isin active demand in Western Pennsylvania at 
14.25 dols.; the billet demand has improved to such an extent that 
orders for immediate delivery cannot be placed, The inquiries 
for structural material have suddenly increased, partly owing to 
the placing of orders for 3000 steel cars, which call for 36,000 tons 
of steel. Other railroad companies expect to have their orders 
placed before the end of this month. The opening of the spring 
has developed a demand for structural steel all around, The re- 
building of the burned district in Baltimore is creating a demand 
sufficiently strong to be manifested in quotations and in inability 
of makers to promise prompt deliveries, The tin workers haye 
refused to accept the proposed 20 per cent. reduction, and there 
is trouble brewing in that quarter. The wire and tube mills have 
all they cando. The coal and coke trade has developed remark. 
able activity within a few days. 

The southern iron market is very strong, with signs of further 
improvement. Buyers from northern markets are now in Alabarna 
and looking over the ground with a view of placing orders for the 
delivery of southern iron during the last half of the year, The Mary 
land Steel Company is about ready to ship 20,000 tons of rails for 
a railroad in Syria, An immense steel plant is to be built not far 
from Pittsburg by the Sharon Steel interests in order to profit by 
cheaper deliveries of ore and fuel. The big rail mill projected by 
Jones and Laughlin, Pittsburg, will not be built for the present. 
A large plate-glass establishment is to be built in Western Pennsy!- 
vania, Quite a number of extensive improvements in steel-making 
capacity have been recently projected for the production of 
specialities, This policy is being developed in many quarters, the 
purpose being to enable consumers of specialities to supply them- 
selves without having to go into the open market. 

The earnings of the United States Steel Corporation for the past 
quarter were the smallest of any quarter in the career of that con « 
pany. It has been obliged to draw upon its surplus to the extent 
of over 6,000,000 dols, to maintain dividends at a point which would 
prevent a further depreciation of stock. At the same time it has 
reduced its depreciation charges by some two million dollars, The 
surplus of that corporation now stands at 64,000,000 dols., a decrease 
of 35,000,000 dols. compared with last September and a decrease 
of over 14,000,000dols. as compared with same date last year. 
During this period the company has added something like 
150,000,000 dols. to its bonded indebtedness, The reports of this 
company have shown an improving condition in the industry, It 
will be some time before dividends on common stock will be paid. 

The financial situation is quite strong, and money is cheaper 
here than anywhere else in the world. Idle cash has been 
accumulating in the vaults of the banks all over the country. 
Receipts of gold from Japan have more than off-set gold exports 
to Europe. Business in the north-west in machinery has improved 
since the opening of spring, and 5 per cent. of the capacity of all 
the manufacturing plants in that section is now engaged. The 
Missouri Pacific Company will shortly expend 1,000,000 dols, in 
building and equipping large car shops at Sedalia, Mo. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal keeps in good demand and stems are well filled for 
forward delivery and prices are maintained House coal for ship- 
ment is rather slack, but for Midland trade in fair request. The 
quantity of coal shipped for week ending 16th was 79,486 tons ; 
foreign, 65,697 tons; coastwise, 13,789 tons. Imports for the 
week ending 19th: Iron ore, 15,230 tons ; pig iron, 1850 tons ; 
steel bars, &c., 1181 tons ; steel scrap, 200 tons ; old rails, iron and 
steel, 993 tons; cement, 180 tons; pitwood, 5092 loads. 

Coal:—Best steam, 14s, 3d. to 14s. 6d.; seconds, 12s, 6d. to 
13s.; house coal, best, 15s.; dock screenings, 6s, 3d.; colliery, 
small, 5s, 9d. to 6s. Pig iron:—Hematite warrants, 55s., f.o.b. 
Cumberland prompt; Middlesbrough, No. 3, 44s. 64d. Iron 
ore:—Rubio, 14s.; Tafna, 15s. Steel :—Rails, heavy sections, 
£4 12s, 6d. to £4 17s. 6d.; light do, £5 12s. 6d. to £5 17s. 6d.; 
Bessemer steel tin-plate bars, £4 7s. 6d. to £4 10s,; Siemens 
steel tin-plate bars, £4 10s. to £4 12s, 6d.—all delivered in the 
district, cash. Tin-plates:—Bessemer steel, coke, lls. 9d. to 
12s.; Siemens, coke finish, 12s, to 12s. 3d., nominal. Pitwood, 
17s. to 17s. 3d., ex ship. London Exchange telegrams :—Copper, 
£57 17s, 6d. to £58 ; Straits tin, £126 15s, to £127, Freights 
quiet. 








Tue London express to Edinburgh, which left King’s 
Cross at 8.15 on Friday evening, had a remarkable escape from 
disaster at Darlington on Saturday morning. The express left 
York at 11.57, and was running to Newcastle without astop. The 
driver was approaching Darlington at a speed of 60 miles an hour, 
when he saw the signal against him. He applied his brakes, but 
was unable to avoid dashing into a light engine, which was stand- 
ing on the main line. Both engines were badly damaged, and a 
pilot locomotive had to be employed to take the express to New- 
castle, which was reached an hour late. The driver and fireman 
of the express were injured, and some of the passengers complained 
of shock. The accident would have been more serious but for the 
presence of mind of the driver of the light engine, who saw the 
approaching train and turned on full steam ahead, 
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gE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 
Tye engineering and iron and steel trades have still further 
«ved during the past week, and there is more activity at the 
wanous works, owing to the fresh business booked at the recent 
warter!y meeting. In the pig iron trade _Northampton forge 
wort realise 44s. to 46s. at stations ; Derbyshires, 45s, to 47s, 6d. ; 
“nd Lincolns, 49s, to 50s. Producers and agents are able in some 
\- ses to secure from 6d. to 1s, per ton more than a few weeks age, 
but this advance is not uniform throughout the trade, Stafford- 
shire part-mines are quoted 16s, to 47s, 6d. ; cinder, 45s. ; all-mine, 
ordinary, 60s, to Gds. ; best, 75s. to 80s.; and cold-blast, 95r, 
to 100s. : - ‘ > 

In the manufactured iron trade marked bars are still quoted £8, 
and the list houses are fairly well engaged, whilst the members of 
the Unmarked Bar Association are holding out for the 5s, put on 
at the quarterly meeting, and are asking £6 for common sorts 
delivered in the district, and rather more for medium merchant 
avith regard to small sections, the Small Ironmakers’ Associa- 
tion, of whom Colonel Patchett is chairman, have fixed the basis 
wrice for three-eighths rounds at £6 5s., with other sizes in propor- 
tion, and these extras are being obtained without much difficulty. 
Competition continues severe in the tinned sheet trade, and at the 
recent quarterly meeting of that body, Mr. Stanley Baldwin pre- 
siding, prices were re-declared at £26 per ton for coke singles, and 
£28 per ton for charcoal sorts, with 30s. per ton extra in each case 
for doubles, Indian orders are better, but. the Russian demand 
has gone back again. More is being done in tin-plates, and good 
Staffordshire descriptions are quoted 20s. to 25s., with better 
prospects. Welsh tin-plates have also sold well recently in the 
Midlands at about 12s, 3d, to 12s, 6d. per box, delivered here- 
abouts, for cokes, with an extra 1s, 6d. or 2s. for charcoals. 

At the recent quarterly meeting of the tin-plate trade, held in 
Birmingham, when the Welsh makers met merchants from the 
Midlands and from Liverpool and elsewhere, values were firmer 
than of late, and there was a better demand, and considerable 
amount of business was transacted at figures which were more 
satisfactory from the point of view of sellers than for some time 
vast. 

MFurther satisfactory orders have come to hand for galvanised 
sheets. Steel is active at prices mentioned last week, and the 
amount of work on makers’ books has been added to in an 
encouraging Manner, 

Several of the engineering establishments have a considerable 
amount of work in hand, but others have some of their departments 
on short time. Among contracts secured in the Midlands recently 
have been three at Biggleswade for the Water Board, Rural 
District Council, and Urban District Council, chiefly in connection 
with waterworks requirements, at a combined cost of over £56,000, 
by Messrs. J. Hodsonand Son, of Nottingham. The rolling stock firms 
are well engaged, and further workisin prospect. Tenders are being 
prepared for the requirements of the Royal Siamese State Railways, 
which are needing 48 passenger carriages, 11 guards and luggage 
yans, and 128 goods wagons, The India-office is asking for carriage 
underframes and body ironwork. The South Indian Railway Com- 
pany is requiring considerable stores for its locomotive department, 
and for other departments, including five spans of roofing 100ft. by 
2¥5ft. Some of the Midland steel pipe makers are tendering for 
nearly 3000 tons of steel pipes, needed by the Municipality of Port 
Elizabeth, South Africa, for a river water scheme. Machinists are 
fairly well engaged upon lathes and other machine tools. Makers 
of stamping presses and of dies are busy, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester. —The position generally throughout the engineering 
trades of this district remains without any really material change. 
Establishments who have special lines passing through are here 
and there fully engaged, and it is reported that inquiries in some 
sections of engineering have been coming forward rather more 
freely of late. The actual weight of new work giving out, how- 
ever, continues small, and a general complaint is that it is being 
very keenly competed for at prices which cannot possibly leave 
any margin of profit ; especially is this the case with regard to 
bridge and structural work, firms which have all the best appli- 
ances and equipment for this branch of engineering, and who have 
quoted low to secure work, finding themselves in many cases cut 
out by smaller and only moderately equipped concerns, 
which, in the present unsatisfactory condition of trade, are 
evidently compelled to secure orders at any price to keep them 
going rather than be under the necessity of stopping operations. 
Inthe general run of engineering most firms are short of orders. 
Some of the machine tool makers are fairly busy, but for the most 
part they are only indifferently off for work. In the locomotive 
building trade extremely few new orders have been coming forward 
for some time past, and builders in this district have only been 
kept going on contracts entered into last year, which are now 
rapidly running out with comparatively little or nothing being 
secured to replace them. The boiler-making trades, which form a 
very important section of Lancashire engineering, also remain in 
an unsatisfactory position, few of the makers having orders in hand 
to keep them anything like fully going. The depression, which 
has been so long reported throughout the textile machinery trades, 
continues, and whilst the cotton manufacturing industry remains 
in its present unsatisfactory position there can be no immediate 
prospects of any appreciable improvement. 

The steady hardening on nearly all descriptions of raw material 
which I have reported of late continues, but the actual business 
position, so far as the iron market here is concerned, remains 
practically without real improvement. Inquiries from consumers 
are perhaps rather more numerous, but, for the most part, they 
still buy only sparingly at the advanced rates. This, as I have 
previously pointed out, is due mainly to the continued very 
unsatisfactory condition of most Lancashire iron-using industries, 
which necessarily checks buying beyond the comparatively 
small actual requirements of consumers. Merchants, however, 
who evidently are anticipating a further stiffening of the market, 
have been buying pretty freely of late. Certainly there would 
seem to be no probability that prices are at all likely to be lower, 
indications pointing rather to still higher rates, so that merchants 
are looking forward to substantial profits, even upon present 
tates, when consumers later on have to come upon the market to 
purchase their supplies. Semi-finished steel and most descriptions 
of manufactured steel tend in a hardening direction, but finished 
iron still shows little or no improvement. 

A very steady sort of business was reported as being put through 
on Tuesday’s Manchester iron market, and sellers state that not 
much difficulty is experienced in getting the advanced prices. 
For local brands of pig iron makers have scarcely got their 
rates up to the same extent as some other brands, and it 
* exceptional where sales have been practicable at more 
than 52s, 6d. net for No. 3 foundry delivered Manchester, 
under this figure being taken for anything approaching quanti- 
ties. Lincolnshire makers, although there has been no further 
official advance on the list basis rates are, in some instances, quot- 
ing 6d. above this for foundry qualities, which now range from 
49s. to 49s, 6d. delivered Manchester. Derbyshire brands also goon 
steadily hardening, and No. 3 foundry is quoted from 52s, 6d. to 
53s. 6d. delivered Manchester. Forge qualities continue only in 
indifferent demand owing to the unsatisfactory condition of the 
finished iron trade, and for these prices remain without quotable 
alteration, Derbyshire delivered Warrington being quoted 48s, 2d, 








to 48s, 8d.; and Lancashire and Lincolnshire, 48s. 8d. On both 
Middlesbrough and Scotch brands there has been a further strong 
upward move representing advances ranging from 6d. to 1s. per 
ton on the minimum quotations of last week. Delivered by rail 
Manchester No, 3 foundry Middlesbrough is not now quoted under 
53s. 4d. to 53s. 7d. Scotch iron delivered Manchester docks is 
very firm at about 54s, 6d., Eglinton; 55s. 6d., Glengarnock ; 
and about 56s, 9d., Gartsherrie. For American iron quotations 
are | aaron, withdrawn, as there is nothing coming forward. 

Hematites have been meeting with an increased inquiry, and for 
ordinary qualities makers have put up their prices about 1s. per 
ton, with special branches very firm at the advanced rates reported 
last week. Delivered Manchester, ordinary No. 3 foundry is not 
now quoted under about 63s., with some special brands quoted 
about 65s. to 65s, 6d. net. 

If anything, rather more business stirring is reported in the 
finished iron trade, with perhaps an increase in the number of 
orders coming to hand. The business put through, however, is 
for the most part small in quantity aad mainly for hand-to-mouth 
requirements, The result is that manufacturers, although able to 
keep their forges tolerably well engaged on orders in hand, have 
comparatively little work in prospect. The advance in raw material 
compels makers to be very firm at their list basis rates, but there 
is no really quotable improvement in prices. Delivered stations 
Lancashire bars remain £6 5s.; and into warehouse, £6 6s. 3d.; 
Yorkshire bars, £6 5s.; North Staffordshire bars, £6 5s. to £6 7s. 6d., 
delivered in this district ; hoops £7 2s. 6d. random to £7 7s. 6d. 
special cut lengths, delivered Manchester, and 23. 6d. less for 
ros ore sheets remain weak at about £7 10s. delivered in this 
district, 

Billets are strong at the slightly advanced prices quoted recently, 
and there is a continued tendency to harden. For local-made 
billets makers quoted £4 Ils, 3d. to £4 12s, 6d.; with German 
billets, Zin. to 4in., £4 7s. to £4 8s.; and over 4in. about 1s, less. 
In some cases makers are still quoting £6 2s. 6d. for bars, but the 
general quotations are more nearly £6 5s. to £6 7s. 6d.; angles 
remain relatively low, and could be bought at £5 7s. 6d. to £5 10s. 
Common plates are firm at about £6 7s. 6d., and boiler plates at 
£6 17s, 6d., with a tendency to stiffen upon this figure. 

A moderate business is the general report throughout the coal 
trade of this district, and so far as prices are concerned, there has 
been no further material change beyond what I have previously 
noticed. In house-fire coals a fair business is being done, collieries 
only just getting through the orders which accumulated during 
the protracted holiday stoppages of the pits, and outside the 
Manchester district it is exceptional where about last months’ 
rates are not being about held to, Here and there concessions 
have been made, but there has been nothing in the way of any 
general reduction. Whether something of this sort may not 
become necessary with the close of the month is a juestion that 
has been talked of, but so far no definite move has been made in 
this direction. The average pit prices remain about 13s, to 14s. 
for the better qualities of house-fire coal, 11s. to 12s. seconds, and 
9s. 6d. to 10s. 6d. common house coals. 

With regard to the lower descriptions of round coal, used for 
iron making, steam, and general manufacturing purposes, the 
situation remains unsatisfactory, owing to the absence of any 
improvement in the industrial condition throughout Lancashire. 
As a consequence, this class of fuel is generally in only indifferent 
request, and although nominally there is no actually quoted 
reduction in list rates, prices have already given way substantially, 
and there is a want of firmness where transactions of any moment 
or forward contracts are concerned. For inland sale, common 
sorts of steam and forge coal are to be bought about 7s. 9d. 
to 8s. 3d., with better qualities quoted 8s. 6d. to 8s. 9d. On con- 
tracts for gas coal, for which 8s, 5d. at the pit was got last year, 
7s. 11d, has been in some cases taken this year ; but here and there 
collieries have firmly held to last year’s prices, and small contracts 
have been secured on this basis, 

Supplies of engine fuel, taking them all through, are perhaps 
rather more plentiful owing to the pits having been running full 
time since the holidays, whilst the demand for mill purposes has 
shown no improvement. For the most part the better qualities of 
slack are steady at about late rates, and itis chiefly in the inferior 
sorts where low cutting goes on to effect clearances. At the pit 
mouth best slack averages about 6s. to 6s, 6d.; seconds, 5s. to 
5s. 6d., with the very inferior sorts of slack to be bought from 
3s. 9d. and 4s. to 4s. 3d. 

The shipping trade is only moderate, and the commoner sorts of 
steam and forge coal continue to be offered at very low figures, 
9s. to 9s. 3d, being average prices. Some of the large steamship 
companies are, however, reported to be this year going in fora 
better quality of steam coai for bunker purposes, for which 
collieries are getting from 9s, 6d. to 9s. 9d. per ton delivered at 
the ports. Considerable quantities of slack are just now being sent 
away for shipment at prices which bring them below 6s. per ton 
delivered, so as to escape the ls. export duty. This, of course, 
means necessarily an exceedingly low cut price at the pit. 

There is rather a tendency to stiffen in quotations for coke, 
although it can scarcely be said Jhat any really appreciably higher 
prices are being got. Makers, however, are not at all eager about 
contracting at present rates. This applies especially to some of 
the Yorkshire coke makers who have been declining considerable 
quantities at prices they would readily have accepted a couple of 
months back. 

Barrow.—There is a gradual return to greater activity in the 
hematite pig iron trade, but the progress is slow, and makers are 
not yet justified in further increasing the output of their furnaces. 
The demand outside of local requirements on the part of steel 
makers does not yet represent a great volume of trade, but as steel 
makers in various parts of the country get busier it is certain they 
will furnish West Coast iron makers with further orders. Only 
twenty-six furnaces are in blast, compared with thirty-four in the 
corresponding week of last year. Warrant stocks have been 
reduced 800 tons, and now total up at 16,888 tons. Stocks in 
makers’ hands are comparatively low. Prices are steady at 56s. for 
mixed Bessemer numbers net f.o.b, Warrant iron steady at 
55s. 3d. net cash, sellers 3d. less. . 

Iron ore is quiet, but there is more trade than was the case a 
month ago. Prices are steady at 9s. for good ordinary. Spanish 
sorts are being used only to a small extent. 

In the steel trade there is a fair amount of life in the Barrow 
district, but the mills are not so busy in West Cumberland. Heavy 
steel rails enjoy a good demand on home, foreign, and colonial 
account, and there is not so much competition for orders as there 
was some time ago, as continental makers are also well supplied 
with orders, and America is not doing much in our markets at 
present. Prices, however, do not improve. They range from 
£4 15s. to £5 per ton, according to size of order and specification. 
In light rails nothing is being done, while in tram sections a few 
orders are coming to hand. Ship plates are in better inquiry, and 
the outlook is more cheerful, but makers are only on half time. It 
does not pay to put the mills on full time unless there are plenty 
of orders to keep them in constant operation. Plates are at 
£5 12s, 6d. net f.o.b. 

Shipbuilders remain very busy. Last Saturday Vickers, Sons 
and Maxim launched the t.s. Alexandria for the Irish Light Com- 
missioners, and on Monday they launched the first of two scouts 
they are building for the Admiralty—the Sentinel. A sister ship, 
the Skirmisher, will be ready for launching ina couple of months. 
These sloops represent a new class of vessel in the Navy, being 
semi-cruisers and semi-torpedo boat destroyers, and having the 
high speed of 25. knots. 

A new: limited company—the Barrow Ship-repairing and Boiler- 
making Company—has been formed at Barrow to take over Caird’s 
old shipyard and Beesley’s boiler works. 

The coal and coke trades are quiet, and prices remain low, while 
supplies are very plentiful. 

Shipping is very quiet at West Coast ports. Last week 9130 tons 
were exported, including 289) tons of pig iron and 6235 tons of 








steel, in contrast with 22,800 tons in the corresponding week of 
last year, a decrease of 13,760 tons. The total shipments this year 
have reached 191,639, in contrast with 277,878 tons in the corre- 
sponding period of last year, a decrease of 81,239 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


HovssE coal, notwithstanding the continued mild weather, keeps 
in good demand, both on London and local account. Best Silk- 
stones are still quoted at 13s. to 13s. 6d. per ton; Barnsley house, 
in first qualities, fetching 12s. 6d. per ton, secondary grades from 
10s. perton. The principal trade is being done in the first qualities. 
Steam coal is quiet, yet affairs are improving somewhat, a heavier 
tonnage going over the rails to Hull and Goole, though full shipping 
freights are not likely to be reached for some time. Large shipping 
orders remain unsettled, the*contract rates ruling in other respects. 
It is anticipated that the new shipping arrangements will be made 
on the basis of 8s. 6d. per ton, although several of the larger buyers 
are known to be pressing for considerably easier rates. 

Quietude prevails in other departments of the colliery industry. 
With the accession of spring weather, and the longer days, the call 
for gas coal is lighter. Coke keeps very weak, and small coal, 
excepting in the superior sorts, is exceedingly dull, stocks accumu- 
lating at the majority of the pits, with little likelihood of their being 
materially moved. 

Iu the steel industries reports are somewhat more encouraging. 
B and Si steels are in better request, and prices are 
satisfactorily maintained. There is more confidence entertained 
as to the immediate future, and the business done in the opening 
of the second quarter of the year justifies to some extent the hopes 
which are freely expressed. The home companies are ordering 
railway material more freely, though the orders being placed are 
by no means adequate to keep the plant fully employed. Thereis 
considerably more doing in forgings and castings for machine 
material, the principal demand at present being from the East 
Coast shipbuilding yards, where, however, the severity of German 
competition is still complained of. There is rather brisker business 
in the rolling mills, which is a good indication of business in the 
lighter staple trades. 

There is nothing of interest to report in other departments of the 
heavy industries, and the lighter industries of cutlery, silver, and 
plated goods are as previously stated, with little prospect of early 
change for the better. 











NORTH OF ENGLAND. 
(From our own Correspondent.) 

A CHANGE, which is not favourable to the producers, has this 
week made its appearance in the pig iron market, and the business 
done this week is quite in contrast with that which was reported 
last week, while prices of all qualities of Cleveland pig iron have 
moved downwards. Consumers have provided for their probable 
requirements next month, and in some cases also in June, and 
there has come about a pause in buying, which has led to some of 
the speculators pressing warrants for sale. That action has 
depressed prices, and whereas 45s. 3d. cash was paid during the 
latter part of last week for Cleveland warrants, the best figure 
that has been known since last September, as little as 44s. 6d. has 
been taken this week. Most of the makers have sold nearly ail the 
iron they will be able to produce up to the end of June, and beyond 
that they are not very ready to go, as they regard this week’s 
drop in price as likely to give way to another rise. At the same 
time, buyers are in no hurry to commit themselves for the third 
quarter of the year. 

It is satisfactory that deliveries of pig iron have considerably 
improved both to Scotland and Germany ; in fact, Cleveland iron- 
masters have lately been shipping to the latter country much more 
freely than at any time during the last three years, and the reports 
that are received about the improved state of trade there lead to the 
expectation that the larger trade with Germany will be continued. 
The less gloomy reports from the United States also tend to 
strengthen the position here, and the fear of American com 
petition is greatly lessened. The shipments of pig iron from the 
Cleveland district have improved considerably this month. Up to 
Wednesday night they this month reached 71,421 tons, as compared 
with 59,695 tons in March, and 69,538 tons in April last year. 
There is every reason to believe that the exports will continue 
active bothin May and June, but makers have very little stock on 
which to draw, and there may be some difficulty in getting 
deliveries at times. In fact, thus early in the season that has been 
experienced. The stock of Cleveland pig iron in Connal’s public 
warrant stores has been reduced 6646 tons this month, the quantity 
held on Wednesday being 90,889 tons. 

The fall in warrant prices this week has somewhat cheapened 
the value of Cleveland pig iron, and makers who were getting 45s. 
per ton lest week for prompt deliveries of No. 3 have done business 
at 44s. 9d. and even 44s. 74d., while some of the second hands have 
sold at 44s. 6d. Several of the leading makers, however, adhere 
to 45s, as their price of No. 3, and they have been able to secure 
it. . No. 1 has become rather scarce, owing to the increased demand 
for it from the Continent, which always takes it rather freely at 
this season of the year, and 46s. 6d. per ton has been paid for it 
this week, though -46s, 3d. was taken on Wednesday. No. 4 
foundry has realised as much as 44s. 74d., but 44s. 3d. is the latest 
price, with 44s. for No. 4 forge, 43s. 9d. for mottled, and 43s. 3d. 
for white. 

The hematite pig iron business is unsatisfactory, for though the 
demand is better than it was, and producers are fairly well supplied 
with orders, yet they cannot obtain any improvement in prices, and 
for some time 52s. 6d. per ton has been the rate for mixed numbers, 
The makers of hematite iron have not this year done so well as 
those producing ordinary Cleveland pig iron, for whereas the latter 
have been able to raise their prices 3s. per ton, hematite iron has 
not improved to the extent of more than ls, 6d., and their expenses 
have gone up more than that ; in fact, it is not too much to say 
that the materials used in the furnace cost the maker 2s. 6d. per 
ton more than what was being charged two months ago. For 
No, 4 the figure in 51s. Rubio ore is comparatively dear, con- 
sumers in this district having to pay fully 15s. 44d. per ton c.i.f, 
Tees for contracts, but prompt cargoes have been sold at 15s. 3d. 

The two new furnaces at the Cargo Fleet Ironworks, Middles- 
brough, are approaching completion, and it is expected that they 
will be producing pig iron within the next few weeks. Their 
working will be watched with particular interest, as in them are 
incorporated all the most modern improvements. They are to be 
mechanically charged, and the blowing engines are to be operated 
by the waste gases from the furnaces. The coke to be ‘used will 
be made in the immediate neighbourhood of the furnaces. It is 
expected that the two furnaces will produce more pig iron than the 
old plant of five furnaces did. When the new steel works are 
ready, which will not be for a considerable time yet, the produce 
of the blast furnaces will be taken from them to the steel furnaces 
in a molten condition. The company’s Leverton Ironstone Mines, 
which have been idle for over two years, will be re-started very 
shortly. 

The Skinningrove Iron Company has come across a considerable 
deposit of ironstone on Rockcliffe; the highest cliff in England, 
near to Boulby, in Cleveland, and is opening out a mine there. 

The manufactured iron and steel trades are quiet, but as pro- 
ducers are fairly well supplied with contracts, they keep up prices. 
Still the position is not satisfactory. The plate makers have not 
been able to advance prices as they expected, and quotations have 
remained stationary for several weeks, When orders for steel 
plates were being received so freely a few weeks ago the South 
Durham Steel and Iron Company commenced to prepare for re- 
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starting the Moor Steelworks at Stockton, which have been idle 
since October, 1902, but they have for the present suspended the 
work, The plate-making plant that is now in operation in the 
district is quite equal to satisfying the increased wants of the ship- 
builders, and thus none of the idle plate mills have been re-started. 
The district is equal to producing a much larger output of plates 
than the demand at present calls for. Steel ship plates are at 
£5 12s, 6d., steel boiler plates at £6 15s., steel ship angles at 
£5 iron ship plates at £6 7s. 6d., and iron ship angles at 
£6 2s. td.—all less 24 per cent. f.o.t. Common iron bars are at 
£6 2s. 6d., less 25 per cent. The demand for steel rails is very 
slack, and the inquiry does not give promise of an early improve- 
ment. 

It is not to be denied that work at the shipyards has increased— 
the returns issued by Lloyd’s afford sufficient evidence of that 
but the district is still a good deal short of being employed up to 
its full capacity, and more than that, the profits to be made out of 
the orders in hand will be very small, because to get them pretty 
nearly the bottom prices had to be aecepted, and the endeavour 
to get better rates has almost stopped the distribution of 
further orders. Unfortunately labour troubles appear to be ahead 
of both shipbuilders and engineers. The improvement in the past 
quarter has set the men on the gui vive for advances. They take 
their cue from the increased amount of work secured, and ignore 
the fact that it had to be taken at practically the poorest prices 
that have ruled for years. It has already been reported that the 
engineers have put forward a claim toa 10 per cent. advance of 
wages. The painters at the shipyards have claimed 2s. per week 
advance, and because the employers cannot see their way to grant 
this, the painters on Tyne, Wear, and Tees have stopped work. 
It seems likely that this strike will not soon be settled, because the 
employers can set on youths and labourers to do a considerable 
part of the work of the painters ; on the other hand, the painters 
themselves will probably be able at this season to get work as 
house painters. The labourers at the engineering works are also 
moving for a 2s. per week advance on time rates, or 5 per cent. in 
piece rates, to take effect from the first full payin June. Judging 
from these facts it is probable that the employers will have to face 
a whole series of applications for advances, which the value of the 
work in hand does not warrant them in granting. To give 
advances of wages they will have to put up their prices, and that 
will probably keep away shipowners who are contemplating the 
ordering of new vessels. 

Few orders have been given out this month to the shipbuilders 
on the Tyne. Messrs. Swan, Hucter, and Wigham Richardson, 
Limited, have secured an order from the Suez Canal Company 
for a pontoon dock to lift 3000 tons. They have also an order for 
a large Cunarder. Sir Raylton Dixon and Co., Middlesbrough, 
have obtained an order from the United Owners’ Company, of 
Rouen, for a 4000-ton cargo steamer to run between Rouen, 
Algeria, and Tunis. She will be of such a draught that she can 
proceed up the Seine as far as Rouen. The engines will be 
supplied by the North-Eastern Marine Engineering Company, of 
Wallsend-on-Tyne. Messrs. Richardsons, Westgarth and Co., 
Limited, Middlesbrough, Hartlepool, and SunderJand, will pay an 
interim dividend to the ordinary shareholders of 6 per cent. for the 
half-year ending February 25th. 

Messrs. Brown Brothers are to establish works at West Hartle- 
pool for the manufacture of motor cars to work with four-speed 
gear and one reverse, the invention of Mr. H. Brown. The Cleve- 
land Bridge and Engineering Company, Darlington, has secured 
from the Midland Railway of New Zealand the contract for the 
repair, Xc., of the Gully Viaduct and Broken River Bridge. 

The shareholders of the Weardale Steel, Coal and Coke Com- 
pany, Limited, meet at Newcastle to-day—Friday—to sanction 
the issue by the directors of 175,000 deferred ordinary shares 
of £1 each and £100,000 of 4 per cent. perpetual debenture stock. 
This they could not issue without the consent of the preferred 
ordinary shareholders. The directors, furthermore, want to alter 
the Articles of Association so far as to give them the power of 
paying dividends on the shares of their own or other companies, 
Primarily this will enable them to hand over to the individual 
shareholders the £120,000 worth of shares which the Weardale 
Company holds in the Cargo Fleet Iron Company. 

The coal trade has become decidedly quieter, this being speciaily 
marked in the steam coal branch, which should be very active at 
this season of the year. The price of steam coal is easier, and best 
can now be got at 10s., with 9s. for seconds, and 4s. 6d. for smalls, 
all f.0.b. | Gas coals are also in slacker request, but there is a fair 
demand for coking coals at about 8s. 6d. per ton f.o.b. Coke 
itself is slightly easier where wanted for blast furnaces, but foundry 
coke is firm at 16s. f.o.b. Medium coke is readily forthcoming at 
lds. 6d. per ton, delivered at the Teesside furnaces, 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THERE has been a quieter feeling in the pig iron trade this 
week. The demand on the part of consumers has been slow, and 
a quantity of iron has been sent into store. Reports from the 
Continent and from America are comparatively colourless. 

Business has been done in Cleveland warrants from 44s. 11d. to 
44s, 10d. cash, 45s. for delivery in eleven days, 44s. 8$d. seven 
days, and 45s. 0}d. to 45s. one month. There has been nothing 
doing in Scotch or Cumberland warrants, which are quoted 52s, 44d. 
and 55s, 3d. per ton respectively. 

Since last report an additional furnace has been put on hema- 
tite at the Wishaw Ironworks. There are now 43 furnaces making 
hematite, 37 ordinary, and 6 basic iron, the total of 86 blowing in 
Scotland comparing with $2 at this time last year. 

There is a steady demand for Scotch hematite pig iron, and mer- 
chants quote 57s, 6d. per ton for delivery at the West of Scotland 
steel works, 

The prices of Scotch makers’ iron are steady allround. G.M.B., 
No. 1, is quoted at Glasgow 53s.; No. 3, 50s.; Wishaw, No. 1, 
53s. 6d.; No. 3, 50s. 6d.; Carnbroe, No. 1, 54s.; No. 3, 51s,; 
Clyde, No. 1, 58s.; No. 3, 52s.; Langloan, No. 1, 69s.; No. 3, 55s.; 
Summerlee, No. 1, 58s. 6d.; No. 3, 52s. 6d.; Gartsherrie, No. 1, 
58s. 6d.; No. 3, 52s. 6d.; Coltness, No. 1, 70s. 6d.; No. 3, 56s. 6d.; 
Glengarnock at Ardrossan, No. 1, 58s. 6d.; No. 3, 52s.; Eglinton 
at Ardrossan or Troon, No. 1, 52s.6d.; No.3, 50s.6d.; Dalmellington 
at Ayr, No. 1, 52s.; No. 3, 49s. 6d.; Shotts at Leith, No. 1, 60s.; 
No, 3, 54s. 6d.; Carron at Grangemouth, No, 1, 61s, 6d.; No. 3, 
54s. 6d. per ton. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 5844 tons, compared with 5678 in the corresponding 
week of last year. There was despatched to the United States 
510 tons ; Canada, 620; South America, 50; India, 425; Australia, 
268; France, 260; Italy, 50; Germany, 290; Holland, 175; 
Belgium, 30; Spain and Portugal, 60; China and Japan, 50; 
other countries, 90; the coastwise shipments being 2966 tons, as 
compared with 3573 in the corresponding week of last year. 

The arrivals of Middlesbrough pigs at Grangemouth amounted to 
10,043 tons, compared with 13,178 in the corresponding week of 
last year, showing a decrease for the week of 3135 tons. There 
is now a total decrease in these imports for the year to date of 
15,568 tons. 

There is no improvement of any consequence in the finished iron 
trade. The makers have fair employment in “most cases, but the 
trade cannot be said to be busy. The demand for home use is fair 
at the moment, but the export trade leaves very much to be 
desired. Prices are nominally without alteration. 

Business in the steel trade continues to improve. Specifications 
are more readily available, and the outlook is encouraging. 
There is a good demand for structural work of various descrip- 
tions, and the shipbuilders will require increasing quantities of 
material, 

Boilermakers are finding business more satisfactory, some very 





good contracts having been recently obtained, and there is also 
some improvement noticeable in the tube trade. 

There is more doing in ironfounding, this being specially the 
case as regards heavy castings. At the same time, there is a fair 
business doing in miscellaneous work. 

The coal trade has shown a good deal of activity in the past 
week, It is specially notable that a recovery has taken place in 
the export department. The aggregate shipments from Scottish 
ports are 44,900 tons better than in the preceding week, and con- 
siderably above the average return for this time of the year. As 
the ice is breaking up on the Baltic, it is expected that good ship- 
ments will be made in that direction without much delay. Main 
coal is quoted f.o.b. at Glasgow 7s. 6d., ell 8s, 3d. to 8s, 9d., splint 
8s, 6d. to 9s., and steam 8s, 9d. to 9s, per ton. The home demand 
is well maintained both as regards household and manufacturing 
qualities, and prices are generally steady. The output at the 
collieries is large, and in most cases the miners are obtaining 
constant employment. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

ALTHOUGH this week the opinion prevailed on ’Change, Cardiff, 
that the coal trade was entering upon a quieter period, 1 have 
failed to see, over a good track of docks and railways, any signs of 
it. The whole length of the Taff Vale and the Rhymney exhibits 
little or no congestion, and the docks, Cardiff, Penarth, and 
Barry, continue well supplied. Tuesday the last-named was con- 
spicuous for its collection of large and varied tonnage. Ship- 
ments from Cardiff that day included some fine cargoes, such as: 
Shanghai, 4000: Buenos Ayres, 5500; Constantinople, 4500 ; 
Colombo, 5000 ; Sebastopol, 5500 ; and twenty-five to thirty others, 
while I hear of one, with registered tonnage for over 4000, which, 
with bunkers, will take away about 9000 tons. There is nodenying 
the fact, however, that the Far East boom has slackened, and that 
some disappointment has been felt at the lessened quantity of Admi- 
ralty requirements, It was thoughtin Cardiff that the total thisspring 
would be at feast 100,000 tons; now the figures are known to be 
nearer 40,000 tons. It is not stated, currently, who have secured 
contracts, the official reticence being marked, both as regards 
houses, quantities, and prices ; but with regard to the last-named 
feature it is understood that the figures for best were about 16s. 9d., 
and that 16s. to 16s, 3d. had been accepted for seconds. These 
facts have told on the market somewhat, and the evident im- 
pression in Admiralty circles that late prices were too high, and 
that fears of scarcity were less, have influenced buyers in hanging 
back a little. On ‘Change, mid-week, Cardiff, it was remarked 
that no pressure was likely for this month. House coal this week 
was very quiet, and the fine weather has told in lessened demand ; 
prices weak for future deliveries, Small steam is abundant and 
demand inactive, and this also applies to Monmouthshire semi- 
bituminous. 

Latest prices this week are as follows:—Best steam, 16s. 9d. to 
17s.; seconds, 15s. 9d. to 16s.; ordinary seconds, 15s. 3d. to 15s. 6d.; 
drys, 13s. td, to 14s, 6d.; best small steam, 6s. 9d. to 7s. 3d.; other 
and inferior kinds range from as low as 5s. 3d. Best Monmouth- 
shire coals, 14s. 6d.; ordinaries, from 12s. 6d.; other kinds, from 
12s. 6d. Bunker coals continue in evidence. No. 2 Rhondda is 
quoted at Ils. 3d. to lls. 6d.; No, 3, 15s, to 15s, 3d. Small 
Rhondda coals vary from 6s, 6d. to 9s. Household quotations 
remain much about the same, but lesser prices prevail ; figures for 
best range from 16s, to 16s. 6d., and ordinaries from 10s. 6d. to 
14s. 9d. Coke continues in demand: furnace at 16s. to 17s.; 
foundry, 18s, to 19s. ; special foundry, 22s. Patent fuel, 14s. 6d. 
to 15s. 6d. 

The outlook is regarded as hopeful. On the one hand I hear of 
dock movements, the deep Bute dock at Cardiff is steadily 
looming in front under the hands of the energetic contractors, and 
the new railways at Barry are a certainty, though power to begin 
may not be put in force quite so early as expected, and on the 
other hand the coal fleet continues to receive important accessions. 
This week, at the Roath Dock, a fine new steamer came in—the 
Dulverton, built by Richardson, Duck and Co., Stockton-on-Tees, 
for Tatem and Co., Cardiff. The dimensions warrant a descrip- 
tion as a type of the latest modern cargo steamer :—Spar deck, 
full poop, long bridge, and top-gallant forecastle ; extreme length, 
374ft.; beam, 48ft.; moulded depth, 30ft. 10in.; deadweight 
capacity, 7100 tons. The rapid handling of cargo is well looked 
after, eight large steam winches, latest type, double derricks, and 
crosstrees with platforms, six large hatchways, steam windlass, 
and steam steering gear, triple-expansion engines by Blair and 
Co., two large main boilers working at 160 lb. pressure with 
Morrison patented suspension furnaces, The trial coming to Cardiff 
showed an average mean speed of 11 knots per hour. 

The pitwood trade continues depressed, and over-buying 
romises to tell the usual tale. Fortunately the large dealers can 
bide their time and bring about better average prices. Latest 

figures, Cardiff, are about 16s.; 16s, 3d. was touched ina few cases, 
Swansea figures are from 1 

Newport coai figures have been firm, but they slightly receded 
later on in the week. I am glad to hear from sea-going 
authorities excellent testimony to the good management at the 
Alexandria Docks. 

At Swansea last week the coal total touched 61,000 tons, and 
patent fuel was again satisfactory——13,200 tons. Coal trade in 
the Swansea Valley is not so vigorous as wished. In the anthracite 
districts the demand is stiffening, prices much about the same ; 
malting coals steady at 18s. 6d. to 21s.; big coals from 10s.; peas a 
little weaker ; cobbles not so firm. Steam coals: Best at 16s., 
firm; No. 3 Rhondda, from lds. 6d.; No. 2, from 11s. 6d.; patent 
fuel at 13s. 3d. to 13s. 6d. 

The placing of the contract has given much satisfaction in the 
district. Llanelly is not so fortunate, and the ‘‘ Harbour Gate 
difficulty” promises to be a longer abiding trouble than ever, 
The proposed arrangements with the Bank authorities are every- 
where keenly discussed. 

In the Bessemer district the activity in steel since the Birming- 
ham meeting has been confirmed. The make of rails and fish- 

lates, billets, and blooms continues. The London and South- 
Vestern Railway, Great Western, and Cape Government are 
amongst the prominent bookings for rails, chiefly heavy. Last 
week Dowlais Great Mill again turned out a large quantity of rails. 
These were for home and colonial, and totalled 3000 tons. Fish- 
plates for South Africa are in evidence, and the Siemens department 
is busy. Newport again imported pig largely, 1200 tons from 
Middlesbrough, and Swansea from Barrow. Ebbw Vale last week 
was again the leading importer of iron ore, taking 4100 tons from 
Agna Amarja and 2000 tons from Bilbao, while nearly 2000 tons 
came in from Castor Alen to the order of Mordey, Jones and Co, 
Newport sent out several large cargoes of iron to Bristol and two 
consignments of rails on Great Western Railway account to High- 
bridge. Pig iron from Cardiff, steel bars from Liverpool, and 
nearly 500 tons old rails from Southampton were included in 
Newport imports this week. 

The Birmingham meeting appears to have strengthened figures. 
On ’Change, Swansea, this week steel tin-plate bars showeda further 
advance, B and Si bars in particular. The pig iron 
market was characterised as irregular. All that can be said is, 
that last quotations have stiffened: Glasgow warrants are at 
52s. 3d.; Middlesbrough, No. 3, 44s. 10d.; Cumberland hematite 
warrants, 55s. 3d.; Welsh merchant bars, £6 2s. 6d. to £6 5s.; 
closing prices, rails, heavy, £4 12s, 6d. to £4 17s. 6d.; light, 
£5 12s. 6d. to £5 17s. 6d.; steel sheets, £8 to £8 2s. 6d. 

Bessemer tin-plate bars, best, £4 10s.; Siemens, £4 12s. 6d. 

In tin-plates satisfactory business is reported. Last week ship- 
ments, though large, were under the quantity received from works, 
and stocks consequently area little higher. Last quotations are :— 
Bessemer steel coke, lls, 9d, to 12s,; Siemens, 12s, to 12s, 3d.; 








others remain, Block tin is at £127 cash; spelter, £22 7s, ¢q. 
lead, £12 10s.; copper, £58; ironore, 14s, Good outlook 
in tin-plate wage arrangements for certainty on to June. Spelter 
factories are in good activity. 

Summonses against one hundred Tredegar colliers for abstention 
were heard on Monday at the Tredegar police-court, when the 
bench, after a careful hearing, made an order against the men for 
the payment of 6s, 8d. each, damages and costs, 

One hundred and fifty men at Ystrad have been summoned py 
Cory Brothers for similar offences. . 

The Hetty Colliery dispute, which has lasted fifteen months, jx 
now, it is believed, on the point of settlement. When it occurred 
1000 men were affected, but many of these have found work 
Still the settlement will cause a good deal of satisfaction, , 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

AN improving tone is reported from the Silesian iron market 
activity increasing steadily in most branches. Home consumption 
is lively, especially the large dealers purchase fairly heavy sup. 
plies, their stocks having run low. On foreign account, too; there 
was a brisk inquiry during the week. Pig iron is in rising demand: 
even if a third blast furnace is blown in at the Falva Works, pro. 
duction in the second quarter will be considerably lower than cop. 
sumption, At a recent meeting the Upper Silesian pig jroy 
convention was prolonged for further two years, viz., till the end 
of 1906. According to the Breslau General Anzeiger a rise of 
M. 2-50 p.t. will soon take place for malleable iron, which hag 
been in vigorous demand, and is likely further to improve. 

Also from Rheinland-Westphalia good accounts are coming jn, 
the business in crude iron having shown a decided tendency to 
improve, and the semi-finished steel trade has likewise been 
briskly occupied. Scrap iron is firm, and the manufactured iron 
department is well occupied, both bars and_ girders having 
improved in demand, The Steel Convention has appointed 4 
commission for the purpose of carrying on negotiations with 
Belgian and English works regarding mutual transactions in selling 
rails and sectional iron. Here and there steel billets have been 
realising on foreign markets M. 4 p.t. more than the official quota- 
tion, and this has not failed to improve the tone of the market: 
some mills have secured export orders at good prices lately, 
Drawn wire is a trifle weak, and consumers show much reserve, 
Contracts from Roumania, Bulgaria, and the Dutch Colonies have 
recently been secured by German locomotive shops, the number of 
locomotives ordered being sixty. 

The regulation of the prices for steam coal has in some measure 
improved the tone of the Silesian coal market, as dealers are buying 
more freely now. Average deliveries per day in Upper Silesia 
were, during the iast two weeks in March, 77,000 t. coal, which is 
equal to an increase of 4750 t. against the same period last year, 
and shows a decrease of 3000 t. when compared to the first two 
weeks in March of present year. Exports in Silesian coal to 
Galicia were 43,950 t.; to Hungary, 42,500 t.; to Bohemia, 
36,680 t.; and to other parts of Austria, 212,340 t. 

A falling off in demand is felt in the Rhenish-Westphalian coal 
industry ; house coal, especially anthracite, and also gas coal, are 
in languid request. Coke is in better call, and blast furnace and 
foundry coke have been quite brisk last week. 

In the Rhenish- Westphalian coal district the stopping of several 
small collieries is causing a good deal of excitement among colliers 
and small tradespeople, and petitions are reported to have already 
been sent in to the Government authorities to secure their inter- 
position in the matter, as an entire stoppage of the pits would mean 
ruin to hundreds of families, many large villages in Rheinland- 
Westphalia consisting of colliers only. 

The leading Vienna iron dealers have, after the example of the 
Budapest dealers, joined in a convention which is to regulate 
prices and sales, for bars, heavy plates and sectional iron, and 
which is also to prevent the underquoting among dealers. The 
prices for bars and sectional iron will be raised 50 heller for dealers, 
and 1 crown for consumers; plates, 1 crown for dealers, and 2 
crowns for consumers. The convention, which has been constituted 
for five years, and is also to comprise sheets later on, extends to 
Vienna and Lower Austria, Pig iron continues quiet on the 
Austro-Hungarian market, and malleable iron has been without 
improvement, the almost entire absence of large orders preventing 
anything like animation in the iron and steel trade. Grirders are 
less neglected than formerly. 

House coal is dull in Austria-Hungary, and in engine fuel no 
much is done, still a moderately stiff tone could be maintained. 

Coke is in fair request. Deliveries in Bohemian brown coal in 
March of present year were 310,472 t., or 27,944 t. more than in 
March last year, and during the first quarter of the present 
year 936,036 t. were delivered, which is 34,544 t. more than in the 
corresponding period last year. 

In Belgium the market for iron and steel has a firm tendency, 
home demand increasing from week to week, and deliveries on 
foreign account have also been improving slightly. Considerable 
firmness is shown in pig iron and in semi-finished steel. irders 
and bars have been in active request, and the plate trade is slowly 
improving. ; 

A poor and irregular sort of business is done on the Belgian coal 
market. 

While in the different Departments in France the iron and steel 
trade is pretty lively and strong, the market in Paris leaves a good 
deal to be desired. The tendency of prices is tolerably firm in most 
branches however. : 

Coal is but moderately inc uired for in France, a falling off in 
demand being reported in all sorts of house coal. 

Value of French general foreign trade in the first quarter of pre- 
sent year is officially stated to have been as under :— 

Imports, 1,183,058,000f., against 1,208,082,000f. in the same 
quarter last year ; export, 1,073,193,000f., against 1,036,829, 000f. 








TRADE AND BUSINESS ANNOUNCEMENTS. 


Mr. Harry SNowpon, A.M.I.E.E., informs us that he has 
removed from 52, Queen Victoria-street, to larger offices at Balfour 
House, Finsbury-pavement, E.C. 

Mr. Wi.ttam JOHNSON GALLOWAY has been elected chairman 
of the board of directors of Galloways Limited, Manchester, 1 
the place of Mr. Charles J. Galloway, deceased. 

Messrs. MATHER AND PLATT, Limited, have just received au 
order for two exactly similar sets of motor generators, and for 4 
third pair of dynamos, all being for use in connection with the 
Johannesburg electricity works, Each motor generator set con- 
sists of a 250-kilowatt two-phase alternator for a current at 3300 
volts, and a frequency of fifty cycles, coupled to a pair of continuous 
current dynamos, each of 150-kilowatt capacity, at pressures 
varying from 230 to 275 volts. 








CrY8TAL PALACE ENGINEERING ScHOOL,—The Wilson premium 
for the best paper read before the Crystal Palace Engineering 
Society during the present session has been awarded by the Council 
to J. M. 8. Culbertson, for his paper on “Concrete.” Other papers 
read during the session were ‘“‘ Engineering in India,” by H. 
O’Brien; ‘‘ Lighting of ors J isi ig A. C. Maclean ; 
‘“ Modern Locomotive Practice,” by C. H. Delgado. The premium 
was presented to Mr. Culbertson by Sir William Henry White, on 
the occasion of the 94th distribution of certificates at the above 
school on Thursday, April 14th, ° 
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THE PATENT JOURNAL. 
Condensed from “The Illustrated Official Journal 
of Patents.” 


Application for Le Letters Patent. 


gar When inventions have bee been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 


6th April, 1904. 


7043. Marcu Boxes, C, Wallace, jun., London. 

. Tramway Seats, W. E. Oswald, London. 

. Hees for Boots, RK. Jelen, London. 

. LooKING-aLass FraMgs, D. J. Bovey. London. 

. PARALLEL Fiver, J. Kostalek, London. 

. Fo_pine Tripops, W. H. Fisher, London. 

Tutu Tues, 8. H. Frost, London. 

7950, Towacco Prpgs, G. L. Pottier, London. 

7951. Evastic WHEELS for Roap Veuic es, H. Bremer, 
London. 

-052, Evastic WHEELS, H. Bremer, London. 

"953. Propuction of New Co.tour Lakes, H. E. New- 
ton.—{ Farbenfabriken cormals Friedrich Bayer and Co., 
Germany.) 

7054. NEW PHARMACEUTICAL Propuct, H. E, Newton. 

(Farlenfabriken cormals Friedrich Bayer and Co., 
Germany.) 

-y5. Firour, R. Graham, London. 

7056. Roap VEHICLES opper, London. 

7057. DETACHABLE MoustacuE Protector, R. J. Vine, 
Hurlingham. 

58. Buryers for Liguip Comsustis_e, G. 
London. 

7050, CARBONISATION Of CoaL, H. W. 
MeD. Duckhaim, London. 

700, LETTERPRESS PRINTING, J. 
London, 

1, APPARATUS for THROWING PRoJEcTILES, G, Slater, 
London. 

2, LigHTING Pusiic Lamps, A. Galianiand G. Giorzi, 

don. 

; Moror Cyc. . Hern, London. 

764, STRETCHER: AR “Edwards, London. 

7.65, DISPLAYING le LUMINATED Noric gs, L. 
London. 

7006, GOVERNING STeAM Ewnoines, A. C. 
Belliss and Morcom, Limited, London. 
737. MouLpINnG ARTICLES from AmBer, E. L. 

London. 

768. SuprorTinG UrpHo.srERY Sprinas, G. C. Marks. 

(The Morgan Spring Company, United States.) 

7060, Cramps for SPINNING M ACHINES, G. C. Marks.— 

L. T. Houghton, United States.) 

770. APPARATUS for PROPELLING VESSELS, W. 
London. 

771. Puvas for 
London. 

7072. Pexcit Houtvers, W. Gibson, London. 

073. SaveTy FasTeNERS for ENVELOPES, J. Noseworthy, 

London. 

Typewriters, J. and A. Dey, 

7075, Apparatus for Ratsinc Liquips, 
London. 

7076. Beer Guass Mats, J. Rudenick 

777. Devicgs for WirELEss TELEG RAPHY, 
London. 

7978. Guarps for Domestic FirepLaces, A. E. Kennedy, 
Liverpool. 

7979. Gas Propucers, L. Boutillier, Liverpool. 

7980, Ececrric Fuses or Cut-outs, J. H. Mercadier, 
London. 
7981. MAKING 
2. FoLpinc 
7983. ExpLosion Enoings, C. 

Spiegl, London. 

7984. Device for ENaBiine Cycies to Stanp Upricitt, 
W. R. Edwards, London. 

7985. Execrric INcCANDEscENT Lames, H. DOlier, jun., 
London. 

7936. Fituinc Founrais 
London. 

7987. Water HEATER OPeRATED by 
London. 

7088. Soap, E. M. Goldsmith, 

7989. CookinG UTENSILS, 
London, 

7900. Hats, A. Findlater, London. 

7OOL, Miniature Rirce Tarcers, C. E. 
London. 








Popescu, 
Woodall and A. 


and J. Y. Foster, 





Simonin, 
Pain and 


Gaylord, 





Mizon, 


Steam Generators, C. Bullock, 





London. 
A. Brikluneyer, 


s 1% 


. Moller, 






?oroUSs Leap, J. H. om London. 
PERAMBULATORS, A. aylor, London. 
A Sawtelle and L. M. 





Pens, W. H. Redington, 


Gas, J. Key, 


London. 
T. I Washington, 


Luard, 


Tth Apri’, 1904. 


7992. Winp Screen Firrinos for Motors, H. H. Dixon, 
Handsworth, Staffs. 

7003. New Principce of ADVERTISING, H. 
Blackburn. 

— WATER-TUBE BoiLers, W. G. Moore, Birming- 
iam. 

7905, AUTOMATICALLY DELIVERING TowELs, W. Garlick 
and A. J. Jackson, Manchester. 

7906. ReouLatinae Gear for Sewace Distrisvutors, 

P. Crabtree, Manchester. 

7007. METALLIC Packines, A. G. Brown, Manchester. 

7998. SHEDDING Motions for Looms, T. Isherwood and 
H. Heap, Lancaster. 

7999, Gas Taps, W. H. Simmons and W. Leach, Man- 
chester. 

8000. Dryinc Sueps for Brick-Maktno, T. Arnold and 
W. H. Hardy, Stockton-on-Tees. 

S001. ELectric Brusues, T. Morris, Loudon. 

8002. CARBURETTERS for Motor VeEuic.Es, J. W. Parker, 
Bradford. 

8003. WITHDRAWING LirTiINnG Screws from Ice BLocks, 
W. Russell, Belfast. 

8004. SigNAL Devices, H. Dahl, Berlin, Germany. 

8005. ComsusTion Structures, G. C. Savage, Man- 
chester. 

8006. Ties, A. Whiteway and C. 
Limited, Manchester. 


S. Crossland, 





Macintosh and Co., 


3007. INDIARUBBER Heet Paps, P. M. Matthew, 
London. 

8008. PALE FeNcino, R. R. Main and J. J. Cameron 
London. 

8009. Hanpve for INsERtTING FusEs, W. W. Lackiv and 


W. T. Calderwood, Glasgow. 

8010. SAFETY GuarRD for RaIsING Caroo, W. L. Dobbie, 
Glasgow. 

S0L1. CHEMICAL 
Glasgow. 

8012. Turpinges, J. Mytton, Manchester. 

8913. RuppeR Covuptines, E. A. Weaver, 
brough-on-Tees, 

8014, AUTOMATICALLY 
patrick.—(F. F. 

8015. PLayinc -OrGans,* H. D. 
Walcker and Co., Germany.) 

8016. PHonocrapns, J. M. Tourtel, London. 

8017. GROUNDING of MARBLE, H. T. and W. W. 
London. 

8018. SMOKE-PREVENTING APPLIANCE for FuRNacks, G. 
Stokes, London. 

8019. RESERVOIR ATTAC HMENTS for PENs, H. Tartsch, 
Magdeburg, Germany. 

8020. PorTaBLE LauNpRtiEs, W. A. Roberson, London. 

8021. DRresstInc and Movuupine of Stong, R. C. 
Mathewson and G, Anderson and Co., Limited, 
Dundee. 

8022. INranTs’ SootuERs and Comrorters, E. Mincher, 
London. 

8023. IGNITION 
London, 

8024. ELectric INTERRUPTORS, A. E, Burton and T. J 
Leach, London. 

8025. PRESSURE-INDICATING 
London. 

8026. Removat of Furnace Siac, T. C. 
London. 

8027. OYSTER-STERILISING Process, J. Auger, Althorne, 

SSOX, 

8028. Gas LigaTinc, R, Harrington and W. Martineau, 

London. 


Fire Extincuisuers, G. Miller, 


Middles- 


PLAYED Organs, H. D. Fitz- 
Walcker and Co., Germany.) 


Fitzpatrick. (BE. FP. 


Jenkins, 


Devices for Enuines, R. Harrison, 


Gauce, F. H. Sterling, 


King, 


8029. Apparatus for BLENDING Tea, W. T. Rumble, 

London, 

8030. APPARATUS for Sprayina Liquip Fve., G. H. 
Wise, Strood, Kent. 
8031. APPARATUS for SUPERHEATING STE am, The Wood 
Syndicate, Limited, and W. L. Morgan, London. 
8032. INDICATING Low WATER in STEAM GENERATORS, 
W. 8. G. Harris, Kingston-on-Thames. 
$033. Strainers for Hose Pipgs, P. R. J. Willis.—(H. 
A. Jagger, United States.) 

8084. Mernop of Firing Stream Borers, J. Ford, 
London. 

8035. SeLr-actinc Muves, M. Cunningham, London. 

8086. PLates, J. H. B. Bayntun, London. 

8037. ARMOUR- a Prosectites, J. R. Hoyle and 
A. Anderson, London. 

8038. GoveRNoR for Motor Enutvgs, E. E. Glaskin, 
London. 


8039. Housgs, F. V. M. Jones und R. V. Riches, 
London. 

8040. Disu for Use in Puorocrapny, R. Beel, 
London. 

8041. Manuracrurinc Exp.osives, A. Mikolajezak, 
London. 


$042. OpERATING RaILway Switcues, J. F. McCormick, 
London. 

8043. Ser Screw, T.G. Luson, London. 

8044. Furnace Grates, 8. L. Simpson, London. 

8045. Bis, J. H. B. Dawson, London. 

8046. Drawino Apparatus, J. M. Lester, London. 

8047. CenTeRING Toots for Lataes, T. W. Duffield, 
Liverpool. 

8048. SoLDERING Irons, C. J. Hall, Loudon. 

8049. Gas or Ain Compressors, L. Sterne, London. 


8050. CaLuipers, J. Underwood and G. E. Hac 
London. 

8051. Typewriters, H. Jarvis and M. H. Blakeslee, 
London. 


8052. Corsets, C. Fould, London. 

8053. Frrrines for Water Pires, F. Achurch, London. 

8054. AprpaRATUs for TRANSMITTING SounpD, J. A. 
Dearlove, Loudon. 


8055. CastTinc Pipes and Cy.Linpers, R. G. James, 
London. 
8056. VALVE ApPpaRATus for SypHons, R. F. Carey, 


London. 
8057. SUPPLYING 
London. 
S058. ENVELOP 
8050. WHEELS, G, 
8060. SUPERHEATING 
Dixon, London. 
8061. SreERING Mecuayism for 
Leavitt, London. 
8062. APPARATUS for 
London. 
8063. MILLING Macuines, F, Strickland, London. 
8064. WorKING of ELectric Raitways, C. M. Jacobs, 
London. 
£365. INTERNAL 


AERATED Liquips, R. F. Carey, 
gs, D. J. Ward, London. 

Tate, London. 
Steam, F. 





Hargreaves and G. 
Torpepors, F. McD. 


Cootine Air, 8. C. Davidson, 


Combustion Motors, E. Costantini. 


London. 
8066. CENTRIFUGAL GRINDING MILLs, J. Brey, London. 
8067. Manvuracrore of Envetorgs, O. Hartenfels, 


London. 
8th April, 1904. 
8068. Surp's ANcuors, Hall's Patent Auchor Company, 
Limited, and G. Hepburn, Liverpool. 
8069. MANIPULATION Of PHOTOGRAPHIC 
Luboshey, Glasgow. 
8070. Ligut TicHT ENvELopE for PHoToGRAPHIC FILMS, 
E. Luboshey, Glasgow. 
8071. Screw Busu for BunG Hougs of Cass, J. Gillies, 
jlasgow. 


. Manuracture of Gotr Ba.ts, P. 


Piates, E. 





Cruickshank, 


LING Macuines, H. M. Girdwood, Man- 

807 74, SHEDDING Mecuanism of Looms, J. Ward, jun., 
Blackburn. 

8075. DeracHaBLe Tops of CiGaARETTE Boxes, H. 
Emanuel, Birmingham. 

8076. AERATED BeveraGE Macaines, D. Cuff and G. 
Watts, Liverpool. 

S077. TroLLeY Heaps of ELectric 
Thompson, Manchester. 

8078. CARRYING E.Lectric Conpuctors, J. F. 
London. 
8079. SHapE CakrRIER for 
Phillips, Birminghai. 
8080. DETERMINING VApouR Pressures of Liqutps, J. 
J. Hutchinsun, Dublin. 

8081. ge ge Wixpvow Gvarp, J. 8. Roddick and 
T. J. Boyd, Dublin. 

8082. M ANUFACTURE of Wuite Leap, R. W. E. Maclvor 
and E. E. Burnett, London. 

8083. PREVENTING Pipes BREAKING through Strains, 
J. McKirdy, London. 

8084. Propucinc Ligut WATERPROOF CLoTHs, H. B. 
Parkinson, Colne, Lancs. 

8085. WasHinc Cop PERS, J. Moir, London. 

8086. REPAIRING PUNCTURES in PNeumatic TriREs, J. 
Galbraith, London. 

8087. Paper Baas, M. Macintyre, London. 

8088. ReMovING VITIATED Arr from RaILWay VEHICLES, 
H. Sidebottom, Manchester. 

8089. ELECTROMAGNETS, Steel, Peech, 
Limited, and H. E. Bowen, Sheffield. 

8090. Wrincine Macuinegs, F. Whitaker, Keighley. 

8091. PerreTvaL CaLenpar, T. H. Dellar, Glasgow. 

8092, HypravuLic Macutnes, A. Lamberton, Glasgow. 

8093. SELF-THREADING Loom Suutt gs, R. L. Cumnock, 
Liverpool. 

8094. Or. Burners, T. 8. Hughes, London. 

8095. TRUNK CoRNER CuIP, T. R. Law, Birmingham. 

8096. CaTcHING and SuprorTING OVERHEAD ELECTRIC 
Casies, H. W. D. Inghamand T. M. Jones, London. 

Stopper for Botries, W. Bandow, Paris. 

3008. Mask for ADMINISTERING AN#sTHETICS, J. H. 
and A. B. Driiger, London. 

8099. AuromaTic Lockine Sash Fastener, J. Howie, 
Prestwick, Ayrshire. 

8100. Sarety Arr-sHip, H. 
many. 
8101. Toys, E. 
Germany. 
8102. Recovery of Mercury from Orgs, H. L. 
Sulman and H. F. Kirkpatrick-Picard, London. 
8103. ELectric Lirrinc Macutinery, C. G. Major, E. 
C. and P. H. Stevens, London. 
$104. Manuracrure of Tapers, C. B. Burdon.—(L. 
Pievard, Belgium.) 

8105. Apparatus for Po.tsHine, J. 
Fennemore, Birmingham. 

8105. CuimNey Pots, H. Broscombe, London. 

8107. Process for FrntsHinc WovEN Fasrics, O. Oster- 


Tramcars, S. R. 
Davie, 


Evectric Licuts, E. 








and Tozer, 





Kleinert, Hamburg, Ger- 


Folkmar, Wilmersdorf, near Berlin, 


Morgan and A. 


setzer, London. 

8108. BoTTLE-waAsHING Apparatus, T. Hopkins, Bir- 
mingham. 

8109. Pyeumatic Tires, G. E. Heyl-Dia, London. 


Childs, London. 
W. H. Bailey, 


8110. NoN-EXPLOSIVE OIL-cANs, J. 

8111. MoToR-PROPELLED VEHICLES, R. 
London. 

8112. CycLe Sappies, A. C. Hern, London. 

$113. Fasrenincs for Gioves, F. L. M. 
London. 

$114. Boarps for PLayinc Cugss, F. 
London. 

8115. Drivinc Gear for Motors, C. Merington, London. 

8116. Tung SuHeets for Musicat InsTRUMENTS, N, 
Collins, London. 

8117. Mersop of Propucine 
Albert, London. 

8118. Construction of GuaRD for Cycigs, H. 8. Burton, 
London. 

8119. Cirp for WaTER-cLoser Apparatus, T. A. Harris, 


London. 
8120. MANUFACTURE of WaLL TiLgs, W. F. Stiel, 
L. G. Fenzi, 





Forster, 


L. M. Forster, 


Meta Matrices, E. 


Cologne, Germany. 
8121. SiaHTiINc Apparatus for 
London. 
8122. GLove TreEs, M. A. Campbell, London. 
8123. ILLUMINATING Devices, J. Y. Johnson.—(Soci¢té 


Guns, 


8124, Exuaust Vatves, The Société Francaise de 

Constructions Mécan‘ques Anciens Etablissements 

Cail, London. 

8125. Support for OpticaL INsTRUMENTS, L. Biinger, 

London. 

8126. PRESERVING CONSTANT WATER-LEVEL in BoILers, 

M. Fréres, London. 

8127. FILLING BALL-STOPPERED Bort.gs, P. Binns and 
R. 8. Lloyd, London. 

8128. Manuracture of Borrues, F. C. E. Houtart, 

London. 

8129. DizreTic Foop Preparation, V. Fiirst, London. 

8130. INTERNALCOMBUSTION ENnoINES, J. D. Carmichacl. 

—+(F. Lavagna, Italy.) 

8131. Winpow Frames, T. Feunell, London. 
8132. Cameras, C. Tyler and England 
Limited, and 8. D. McKellen, London. 
8133, WooL-CARDING Macaringes, 8. C. 

London. 

8134. AUTOMATIC REGULATING APPARATUS for ELECTRIC 
GENERATING Stations, F. R. Webb, London. 

8135. Route InpicaTors for Tramcars, E. A. Stanley 
and J. E. Anger, Liverpool. 

8136. Pano Piayers, A. Maxfield, London. 

8137. ENGINE Governor E. Hamilton London. 


Brothers, 


R. Gauntlett, 


9th April, 1904. 

$138. Winpow Situs, J. Lane, King’s Heath, Worces- 

tershire. 

8139. Bayonet CoLtLarR for ELecrric Lamps, L. Bar- 

low, London. 

8140. VariaBLe Ratio Gearixo for 
Mitchell, London. 

8141. SAcCRAMENTAL Cup, J. Panton 
Edinburgh. 

8142. Buckug, H. King, Halifax. 

8143. SemapHore Wartcu, C. A. Hartley, 

8144. Apparatus for EnricuinG Gas, T. B. 
Manchester. 

8145. ADJUSTABLE Cover for Wacoxetres, J. H. Field, 
Hull 


Motors, F. 


and J. Brown, 


Glasgow. 
Nyren, 





ull, 

8146. Pistons, W. H. Webb, W. G. Brettell, and A. J. 

Adamson, Liverpool. 

8147. MaNuracTUKE of ACETYLENE Gas, H. 
G. Challenger, and J. H. Nott, Bristol. 

8148. Lerreretre, H. Rose, Glasgow. 

$149, MeTauiic Packines, A. G. Brown, Manchester. 

8150. Nozz_x for Use in Cieansinc Casks, W. Howe, 
Bristol. 

8151. ConvEeRTIBLE Gas Cooker, G. J. Cox, Melbourne, 
Australia. 

8152. Cootinc Apparatus for 
Melbourne, Australia. 

$153. ATMOSPHERIC GAs BURNERS, 


Kinsey, 


Enaines, G. J. Cox, 


G. J. Cox, Mel- 


bourne, Australia. 

$154. DiscHarce OpeNine for Vats, R. Kunicke, 
London. 

155. Revo_vine Grizzceys, R. Kunicke, London. 


CookinG Stoves, J. Avancini, Berlin, Germany. 

7. CLOSABLE SAFETY Pockets, 8. Kiss, Berlin, 

Germany. 

8158. GLUEING Macutnz, P. Kosboth, Berlin, Germany. 

8159. TINDER for Makinc Fire, R. Besocke, Berlin, 
Germany. 





8160. Drawer, J. Hinterberger, Berlin, Germanv. 
$161. Vatves fur Pumps, A. Wansleben, Berlin, 
Germany. 


8162. Winp Moror, E. Pasternek, Berlin, Germany. 

8163. Rope Knot, H. Fahnenbruck, Berlin, Germany. 

8164. ELectric Ear Trumpet, A. Wensky, Berlin, 
Germany. 

$165. CLutcH for ARTIFICIAL Hanp INsTRUMENTS, W. H. 
Tresidder, London. 

8166. PNeumatic TirEs, M. Haworth, Halifax. 

$167. CusTaRD Powpers, H. T. Wrigley and A. J. Chap- 
man, Leeds. 

8168. UNExPLosivE Or Lamps, F. A. Homer, London. 

8169. Harr-pixs, H. Wrigley, Leeds. 

8170. CorrgE Pots, R. K. Arbuthnot, Coventry. 

8171. Stgam Traps, N. Foley, Manchester. 

$172. Drivinc Puttey for Motor Cyc.es, H. 
ham, Coventry. 

8173. TesTING AppaRatrs, E. G. Izod, London. 


Rother- 





3174. Sarety Apparatus for Pit Caces, W. Ford, Mans- 
field, Notts. 

8175. Structures for Storace of MERCHANDISE, R. E. 
Leetham, Manchester. 

$176. Boots and Sxoes, J. B. Smith, Manchester. 

8177. SELF-acTING MuLEs for Spinninc, W. Fitton, 
Manchester. 

8178. New Games, J. C. Ferguson, Carlisle. 

8179. TaBLE GAME and ImPLEMENTsS, J. Harrington, 
Brighton. 

8180. RarLway SIGNALLING, L. B. Stevens, London. 

8181. CHARGER for MaGazinE Riries, L. 8. Hollings, 
Birmingham. 

8182. Hat-pins, E. H. Hildidge, Liverpool. 

8183. Sink and Scuu.Eery Tipy, D. W. Miller, London. 

8184. Boors and Ssoss, C. E. Payne and J. Law, 
London. 

$185. Jornts of Pires, P. A. Martin, Birmingham. 

$186. Brakes of Rattway VESICLES, H. 8S. Frampton, 
London. 

8187. MANUFACTURE of LooKING GLAssEs, 
Birmingham. 


I. J. Webb, 


8188. ELecrricaL Insuzation, P. R. Taylor, Liver- 
pool. 
8189. ‘* TURN-OVER™ TABLEs of MouLDING MACHINES, 


J. Butler, Manchester. 

$190. ComBINED KitcHEN RANGES with Baru, 
Hodkin, Sheffield. 

8191. SLop-sinks, E. Birch, Manchester. 

$192. Water Suppty Taps or VALVES, 
Glasgow. 

8193. STEAM SUPERHEATERS, 
Hudson, Glasgow. 

$194, Air INsecTors, E. C. Ongley, London. 

8195. Concussion Fusks for ProsectiLes, H. Stanbridge 
and W. Walker, Sheffield. 

8196. BRACKETS for Wixpow Rops, F. H. 


Birmingham. 
$197. DiaAPHRAGM Pumps, P. R. Bjérling, R. F. Duke, 
and E. J. 


H. H. 


J. Shanks, 
F. Hargreaves and J. (¢ 





Timmins, 


and M. Ockenden, London. 

8198. Sarety SoorHer, E. J. 
London. 

8199. TRANSPOSING APPARATUS for Pianos, W. A. Aikin, 
London. 

8200. CIGARETTE Macuines, E. T. Pollard and E. L. 
Behrmann, London. 

$201. PerroLEuM Burners for Lamps, J. C. C. Read, 
London. 

8202. WasHaBLE MarTernity BInpDERS, L. 
London. 

8203. BILLIARD and Drininea Tasies, H. U. Alcock, 
Tondon. 

$204. Wire STRAINERS, J. Mowlem, 
Town, South Africa. 

$205. CoLLAPSIBLE LappERs, F. C. Wallis, a 

$206. ATTACHMENT for FEEDING Borr.es, R. W. Me- 
Gowan, Belfast. 

8207. Live or Rope F ASTENERS, R. J. Winn, London. 


Chauncey, 


Dixon, 


King William’s 


8208. TRANSFERRING Goops, "A. Hilger and C. 
Hoheusle, London. 

$209, Macuines for Excasinc Fiacons, A. Hostain, 
London. 

8210. Grarine for Motor Cycies, H. Walker, London. 

8211. MeTrHop for Mountinc Maps, R. Blochius, 
London. 

$212, Supports for INCANDESCENT MAnTLEs, T. H. W. 





Weickart, London. 

3213. VatvEs for BunsEN Burners, T. H. W. Weickart, 
London. 

8214. Gas BURNER with By-Pass Jet, T. H. W. Weickart, 
London. 

$215. SrEAM GENERATORS, J. Cowan and L. 
London. 


Jones, 








A. Boas Rodrigues et Cie +y France.) 


$216. CoNVERTING Pic Iron into Street, G. Gin, 
London. 

$217. Sotzs of Boots, &c., A. Berthier and J. Sans, 
ndon. 

$218. ImpRovED Sroprer for Borries, C. Camus, 
London. 








8219. Spezp Gears, T. Hamilton-Adams and H. 8. 
Souttar, London. 

$220. Door H ANGERS, M. Cossey, London. 

3221, OVERHEAD TROLLEY Raitway, A. E. McCracken, 
London. 

8222, GENERATORS for ACETYLENE Gas, C. 8. Forbes, 
London. 

$223. PorTaBLE Cranes, J. F. Guthrie, London. 

$224. Rar-cLteaRinG Device for TrRaMways, 
Mather, London. 

8225. Apparatus for Borina 
house, Liverpool. 

8226, LIFE-SAVING Apparatvs, K. Kratzl, Liverpool. 

8227. ALTERNATING CURRENT Motors, A. P. Zani, 
London. 

8228. Sewinc Macuines, F. Baker, London. 

HeRNIAL Bz ts, C. E. Bourquet, London. 

230. MACHINES for COVERING Boxes, H. H. Lake.—(/’. 
S. Sinith, United States.) 

$281. CicaR and CicaRETTe Cases, F. 
London. 

$232. MANUFACTURE of ORNAMENTAL ARTICLES, G. 
Dietrich, London. 

8233. Mareriat for SAPONIFYING Fats, M. Nicloux, 
London. 

8234. TgeLEGRAPHIC SIGNALLING ApPpaRaTus, A. G. 
Bloxam.—(J. Goin, Belgivim.) 

8235. Sysrems of ELECTRICAL Distrisutios, J. 8. Peck, 


London. 


J. B. 
Hores, W. BH. Dwerry- 





Schénling, 
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$236. RarLway Wacon Brake Mecuanism, T. Taylor, 
Birmingham. 

8237. APPENDAGE for Footwear, T. Walker and G. W. 
Gibberd, London. 

8238. Lie. Rarts for Suips, B. W. Booker, Kingston- 
on-Thames. 

$239. Ramtway Rart Jornts, R. L. Conner, Kingston- 
on-Thames. 

8240. VENTILATED BEER Tap, C. W. Smith, Bloxam, 
near Banbury. 

8241, Links for SPRING-BAR CoNNECTIONS, H. F. E. A. 
Dralle, Barmen, Germany. 
$242. FOUNTAIN Pens, R. B. Cohen and A. J. Killeen, 


Birmingham. 
8243. CaILpREN’s Cots, J. W. Hoyland and W. H. Gabb, 
~ Birmingham. 

8244. PLacinc Tramcars on Raltts, J. T. Jones, Man- 
chester. 


8245. Lire GuaRD for ELectrRIc TRamcars, A. E. Robens, 
Manchester. 

8246. Propucinc WELDLEss Cains, A. G. Strathern, 
London. 

8247. SHuTries of Looms for Weavinc, T. McKernan, 
Accrington, Lancs. 

8248. Motions of Looms for Weavinc, W. Caunce, 
Halifax. 

8249. Frxinc Borroms of Merauiic Kees, W. H. Fer- 
{guson, Brechin. 

250. Piston-Rop Packrnes, P. Redford, Manchester. 

$251. GLENDENNING OVENS, Ww. Little, Workington, 
Cumberland. 

252. CARBURETTERS, W. B. A. Spray, Dublin. 

. Funye ss, T. Fork, Berlin, Germany. 

” ApPARATUS for MANUFACTURING Hats, K. Kretz- 
hmar , Berlin, Germany. 
$255. YARN Beam for WEAVING, 

Greery, Preston, Lancs. 

3255. Dry TRAMCAR Skat, E. Thomasand W. H. Stacy, 
anchester. 

. Fire Hyprases, T. H. Rochford, Dublin. 

258. CONTROL of ELECTRICAL Circutr- BREAKERS, L. 
“Andrews, Manchester. 

$259. Preces for PLAYING Dravouts, M. F. A. Le Bail, 
London. 

260. Pyromerers, A. Hill and J. Tatlock, Glasgow. 

. Sup Guns for SicNa.iine, E. Blakemore, Bir- 
mingham. 

. TELEPHONES, 8. J. Port, Birmingham. 

. REVERSIBLE Szat, P. J. Rooney, Dublin. 

. Stopper, J. Morrison, Edinburgh. 

8265. GasaLigR Suspension, T. M'Intyre and C. T. 
Henshaw, Edinburgh. 

8266. CIGARETTE or 
London. 

8267. APPARATUS for DRYING PASTE-BOARD, F. W. Ruppel, 
London. 

$268. Fitter for Respiration Apparatus, J. H. and 
A. B. Driiger, London. 

§269. Lerrersand Sicns for ADVERTISING, G. H. Chard, 
London. 

270. Ruers, C. Hall, London. 








J. Barnes and M. Mc- 











Cicar Cases, F. Bombach, 





| $271. Fountain Pencit, 8. and J. Darragh, Limerick. 
| . VenTrLator for Use in Hats, D. Gillies, 
| Sunderland. 
| $273. Hooks and Eysgs, A. Grant, London. 
74. AvTomaTic GRINDING Macuines, L. Aeby, 
London. 


275. Apparatus for Huturne Rice, P. E. Kimball, 

ondon. 

6. COMBINED Drintnc and Routetre TaB_g, A. Florio, 
London. 

8277. CHARGING Batrertes, M. Sutherland and E. 
Marcuson, Twickenham. 

8278. MAKING FINELY-GROOVED CyLinpERs, K. Tredup, 

Barmen, Germany. 








$279. Rucer, G. Wright, London. 

8280. GuarD for Ironinc Macatngs, M. E. Taylor 
London. 

$281. Pneumatic Trres for VEHICLES, E. P. Youngs, 
London. 


282. PropucING ANTHRAQUINONE Derivatives, H. E. 
Newton.—(Farbenfabriken cormals Friedrich Bayer 
and Co., Germany.) 

8283. Propucinc MovuLps for 
London. 

$284. INCANDESCENTand HEaTING O1L Lamps, J. Moeller, 
London. 

$285. Bur~pinc Stags or Biocks, A. M. Lambert, 
London. A 

8286. Preriscopges, J. Aitchison, London. 

3287. ANCHORING DEVICEs, Y. Johnson.—(Sociéte 

Anonyme d'Etude et d’Exploitations des Brevets A. 
Castelin pour Machines Agricoles Automobiles, France.) 

8288. Propuctnc BLUE-BLAcK SHADES on Woot, J. Y. 
Johnson.—(The Badische Anilin and Soda Fabrik, 
Germany.) 

$289. CoLLAPsIBLE TRANSPORT Cratgs, F. J. Claridge, 
London. 

$290. Uritistnc Exnaust Steam of Locomotives, D. 
Ciik, London. 

$291. GrrDLE Betts for Lapres’ Wear, C. B. Weeks, 
London. 

$292. Licatine Cicars, Xc., E. Henry and A. Lenud, 
London. 

8293. Motors, A. H. and G. P. J. 
London. 

$294. ELECTRICAL INDUCTION Macuinges, H. B. Lippelt, 
London. 

$295, Mow1nc Macaings, W. Hillman, London. 

. Razors, P. M. Justice.—(E. Engels, Germany.) 

8297. ELECTRICAL DisTRiBuTION System, P. C. Hewitt, 
London. 
8298. Putp WASHING and FILTERING Macurnss, J. C. 
Fell.—(D. E. Beyelow, West Australia.) 
$299. Prorecrors for Boots and SHOEs, 
London, 

8300. Presses for 
London. 

8801. Tennis Racquets, J. E. H. Hyde, London. 

$302. MaNuFacTuRE of Derivatives of BarsiTuRIc 

Acip, C. D. Abel.—(Acticn-Gesellschayt fiir Anilin 
Fabrikation , Germany.) 

8303. ty LoINc HoLLow RecepTacLes, E. Haefelin, 


Castincs, E. Paupie, 






Chénier Lion, 





C. Coates, 


PRINTING PurRposEs, E. Ponsin 


D 
8304. Mates. for Saponiryinc Fats, M. Nicloux, 


ondon. 
8305. BRAKE MECHANISM, A. A. Chaseand J. G. Gittos, 
London. 
8306. CONTROLLING CARBURETTERS, A. A. Chase and J. 
G. Gittos, London. 
8307. Apparatus for GENERATING Steam, W. S. Simp- 





son, London. 
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8308. SHear-BINDING Harvesters, J. Lowson and A. 
Ford, London. 

8309. Stoppers for Bort.es, E. Bilton, London. 

8310. Boots and SHor Sewine Macuings, The Standard 
Rotary Machine Company, Limited, and M. T. Denne, 
London. 

8311. SrgMENs REGENERATIVE FurNacEs, A. Kurzwern- 

art, London. 
ELECTRICALLY- “DRIVEN Rotary Harr Brusues, J. 
= Lemon, London. 

8313. WRitine Inks, A. B. 
London. 

8314. DiscHarGinc Copper from ReFINING FURNACES, 
Hi. Nestor-Schnurmann and E. John, London. 

8315. AERATING Apparatus, G. Higginson, London. 

8316. ELecrric MACHINE Toots, J.38. Fairfax, London. 

8317. Evastic WHEELs for Veuic LES, E. D. A. Mathey, 

London. 

8318. CaRRYING PHonocRapa Trumpet, J. C. Wheeler, 
London. 

8319. Wire Fasrics, W. 
Catala and Co., Germany ) 

8320. DETACHABLE Stipe Riv for WHEELS, 
London. 

21. APPaRaTus for WirELEsS TELEGRAPHY, G. Moller, 
London. 
8322. HyprocakBon Gas GENERATOR, W. I. Twombly, 


East 


Tubini and R. Taylor, 


P. Thompson.—{Murte/, 
C. Menke, 


London. 

8323. Evectric Switcues, J. D. F. 
Sheen, Surrey. 

8324. Eastnc Pain in Cuitp Laspour, A. J. 

d P. A. Ross, London. 

8325. MaKING INCANDESCENT MaNTLEs, G. BuhImann, 
London. 

8326. MacHings for 
London. 
7. Tank Steamers, S. Holmes, London. 

Sasx Stop, W. Emond, London. 

3S Cow.s for Smoky Cuimneys, J. 
London. 

8330. Looms, C. M. Hansen, C. V. Miiller, and J. C. E. 
Carlsson, London. 

8331. Syrincgs, M. L. J. Lagarde, London. 

8332. Spark Piuas, E. V. Morse, London. 

8333. AuTomaTic Gas DANGER SIGNALs, P. A. Kettering, 
London. 

8334. LNTrgsRNaL ComBusTION Enarygs, J. Johnston and 
H. W. Buddicom, London. 

8335. COUNTERBALANCED CRICKET Bart, W. W. Privett, 
London. 

8336. MEN'S 


Andrews, 


Pollock 


Hanpiinc Dover, R. Morton, 


M. Nicholls, 


Betts, H. L. Robinson, London. 
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8337. Boer Protectors, F. W. Farr and J. Power, 
Northampton. 

8338. Tor Preces for HEELS 
J. Power, Northampton. 

8330. Cace and Povu.try 
Elliston, Erith, Kent. 

8340. PoTaToE STRIPPER, C. 
Wexford, Ireland. 

8341. Trp Wacon Crank, E. 
Co. Wexford, Ireland. 

8342. Dres for Makin TILEs, J. 
Trent. 

$343. SAFETY STIRRUP, . W. Nind, Walsall. 

8344. Ham Hoxpgr, W. . Hipkins and D. Campbell, 
Glasgow. 

8345. Fire HarNess SusPENDING 
Nelson. 

8346. INTERNAL 
ester. 

8347. Exxectric Licut Frirrings, T. 
Coldfield. 

8348. Exeansion Piuc Stopper, H. 
cester. 

$349. SILENCER for 
Cheshire. 

8350. The Ortaopric SPECTACLE, 
mingham. 

8351. Trap to Catcu BgETLEs, J. Sewell and Daven- 
port, Vernon, and Co., Limited, High Wycombe, 
Buckingham. 

8352. Rotary 
hampton. 

$353. MacHIne for Roastinc 
ton, Glasgow. 

$354. NaviGATIONAL SouNDING MacuINEs, J. W. Gillie, 
North Shields. 

$355. ACETYLENE Lamp for O. Hellyer, 
Hull. 

8356. CoNTROLLING SwircH ToncvEe from Evectre 
Car, E. Larmuth, Sheffield. 

8357. Testryc Brake Cuatns, A. A. Blackburn, A. G. 
Brown, H. Brecknell, E. M. Munro, and H. I. Rogers, 
Manchester. 

8358. APPARATUS for B. Taylor, 
Glasgow. 

8359. DryIne 


of Boors, F. W. Farr and 
Appliances, E. H. W. 
E. Lett, Bridgetown, Co. 
H. W. Foot, Duncannon, 


M. James, Stoke-on- 


Hook, J. Wrathall, 


CompBusTion Motors, J. Robson, Wor- 


Taylor, Sutton 


Hillyard, Wor- 


Enoinés, A. Howson, Nantwich, 


W. G. Garnett, Bir- 


Pumps, F. Marburg, jun., Wolver- 


Corrze Beans, S. Crans- 


FisHineG, F. 


Howpine Mirk, H. 


GRANULATED Fat, J. Westaway, Liver- 
poo 

$360. 
Manchester. 

8361. Stopper for 
Glasgow. 

8362. LETTER FiLes and Cups, W. L. 
mingham. 

8363, CHAMBER UTENSILS, A. G. Mackay, London. 

8364. Hecmets for Firemey, J. H. and A. B. Driiger, 
London. 

8365. StroraGE Batteries, W. Fairweather. 
Stovaye Battery Company, United Staies.) 

8366. STARTING SELF-PROPELLED VEHICLES, W. G. 
Heath, Leamington. 

8367. Curr Fasteners, T. Hutton, Manchester. 

8368. ApbHEsIVE CompounD or CEMENT, H. Russell, 
Liverpool. 

8369, Licut Motor VEHICLEs, F. F. Kerr, Manchester. 

8370. Eveauasses, F. H. Wheway, Birmingham. 

8371. Protective Piates for Boots, C. W. Gittins, 
L iverpool. 

8372. Bosstns, 8S. Bonsor, W. H. Brocksopp, T. Perkin, 
and J. H. Onions, Birmingham. 

8373. DISCHARGING GRAIN, J. and F. H. Haviland and 
J. Farmer, Glasgow. 

S374. Winpow Sasu Locks, D. F. Ainslic, Glasgow. 

375. Rock Dritus, F. J. Coles, Plymouth. 

8376. PREVENTING BREAKAGE of Warp THREADS, W. 
Emmett, Foulridge, near Colne, Lancs. 

8377. MANUFACTURING CaRBonic Acip Gas, J. Leslie, 
Belfast. 

8378. Ustnc Evectric Beiits for MEDICAL PURPOSES, 
A. Page, Glasgow. 

8379. Winpow Sasues, G. C. Brown, jun., 

8380. ENCLOSING Tops of Tramcars, H. 
Glasgow. 

8381. ComBINED MatcHgox and AsH-TRAY, J.C. Thomp- 
son, W. R. Brackenbury, and ‘R. J. Barnard, Stock 
ton-on-Tees. 

8 IMPROVED Toy, A. and E. Taylor, Manchester. 
83. SELF-ACTING Mot s, J. Moorhouse, Manchester. 

$384. MacuiNe for Curtine Pxos, 8S. H. Fell, Hudders- 
fielc 

$385, PREVENTING Greexs Borne Over, F. BPell- 
chambers, Hastings. 

8386. BILLIARD Cvs Tips, H. F. Dowdeswell and P. H. 
Head, London. 

8387. GRINDING MILLs, F. Retin, Lenton. 

8388, PaIntiInc Process, St. V. and A. Ellesmere, 
London. 

8389, Friction Ciutcu, T. Potter and De C. C. T. Davis, 
Delph, near Oldham, Lancs. 

8390. AppaRATUS for HoLpinc Tea, G. W. Kiderlen, 
London. 

8391. NON-REFILLABLE BotT.es, M. L. Levitt, London. 

$392. HypravLicCivutTcu, G. Sparks, Feltham, Middle- 


Love and A. Lindsay, 


Bir 


Bort es, J. 


Smith, 


(Vesta 


Glasgow. 
Jeffrey, 


— Means for Lockine Nuts, D. Marshall, Chelten- 

ar. 

8394. AUTOMATICALLY OPERATING SwitcHeEs, C. Rurs, 
London. 

8395. Tin OrenkR, H. Pooley, London. 

8306. Miners’ Lamps, W., A. E.., 
London, 


and R. 0. Best, 





LueGaGcE Carriers for Crcies, R. C. Fletcher, | 


| 8456. Crores Horsgs, J. 





London. 


8397. Miuitary VALisgs, T. C. Lawes, 
D. Granger, 


8398. ELecrric PenpuLuM Cocks, G. 
London. 

$399. ELectric Motors, The British Thomson-Houston 
Company, Limited.—(The General Electric Company, 
United States.) 

8400. ELectric Morors, The British Thomson-Houston 
Company, Limited.—(7he General Electric Company, 
United States.) 

$401. Evecrric Morors, The British Thomson-Houston 
Company, Limited.—{(The General Electric Company, 
United States.) 

8402. ELectrric Morors, The British Thomson-Houston 
Company, Limited.—(The General Electric Company, 
United States.) 

8403. ELecrric Morors, The British Thomson-Houston 
Company, Limitei.—(The General Electric Company, 
United States.) 

8404. ELecraic Morors, The British Thomson- Houston 
Company, Limited.--{T'he General Electric Company, 
United States.) 

8405. Eae Incusarors, J. E. Wills, London. 

$406. Too. for BeNnpinc Pipes, &c., J. H. 
London, 

8407. PLoueus, J. Y. Johnson. —(Socicté 
@ Exploitation des Brevets A, Castilin pour 
Agricoles Automobiles, France.) 

$108. WarTer-carts for MILITARY 
London. 

$409. DYEING MACHINES, 
minghaus, London. 

8410. AuTromaTic Looms, 
London. 

S411. LarHes, J. J. 
Liverpool. 

8112. Apparatus for SaLe of Liquips, E. W. Lindgren, 
Liverpool. 

$413. UTILISING 
Liverpool. 

$414. Szams, H. A. Webster, C. 
Jaques, London. 

8415. ANTISEPTIC CompounD, H. H. Lake.— 
and Co., United States.) 

8416. Music Sueers, H. P. Ball, London. 

8417. Enearnes, A. Guindon, London. 

8418. DRIVING or PROPELLING MECHANISM, H. Hoernes, 
London. 

8419. CHANGE SpzEo Gear, A. and R. Smitt, London. 

$420. INsERTING ‘‘ Stop Press” News, F. E. Macmahon, 
London. 

8421. Crossinc Permit Apparatus, F. H. Higley.—(W. 
J. Higley, Transvaal.) 
8422. Pen Receprac es, E. 
$423. COIN - ACTUATED 

London. 

8424. Trees, B. J. Corder, London. 

8425. Mitts, P. Campana, London. 

$424. Ovens, A. J. Boult.—(Séeirt Italiana dee 
Italy.) 

$427. CuHarces of Towacco for Pirzs, A F. Maitland, 
London. 

842s. Borrtinc Apparatus, 8, L. Goldman. 
Germany.) 

8429. WorsTED MaNnuractURE, D. ©. Pease, London. 

3430. MouLpInG Macuings, 8. A. W. Sinith, London. 

8431. NON-REFILLABLE Botrtes, M. M. De Grody, 
London. 

8432. Caarn Drivina Gear, 8. C. Davidson, London. 

8433. WATERPROOFING MATERIALS, 8s. Serkowski, 
London. 

8434. KNIFE-CLEANING 
London. 

TRANSMITTING 


Spencer, 


Anonyine et 
Machines 
Usg, E. Palliser, 
C. Gruschwitz and C. Her- 
A. E., A., and G. Walker, 
Pealing and J. D. Harrison, 
Paster Casts, E. Latham, 


K. Fox, and A. P. 


OLD 


(F. Stearns 


Osborn, London. 
APPARATUs, O. 


Esslinyer, 


Forni, 


(A Vouel, 


R. E. Evenden, 


Ilford, 


MACHINERY, 


Powrr, A. Hunnable, 
rs .ondon. 
J. F. iy Lillichook, London. 
. MILLING RAIN, A. Konstanti, London. 
ConstRuctinG Surps’ Huts, J. B. A. 
London. 
8440. Maxine Gviass ArricLEs, 8. O. Richardson, jun., 
London. 
8441. Morticinc Macuings, W. B. Haigh and F. Broad- 
bent, London. 
8442 Venicce Tires, J. C. Graham, London. 
8443. OvERALLS, G. Biicking, London. 
8444. Sarety Device for ELectric Raitways, G. Gibbs, 
London. 
8445. Brick Currer, B. 
$446. Brush Hanpies, C. 


Julhe, 


E. Bechtel, London. 
E. Jenkins, London. 
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8447. Gas Burners, E. W. C. Kearney, London, 

8448. Box for CarryinG Snot, J. H. Alcock, Redditch, 
Worcester. 

$449. Rorary Hair Brusges, W. 
hain. 

8450. LANTERNS, W. H. and W. Dee, and F. J. Edgin- 
ton, Birmingham. 

$451. Gas MANTLE HOLDER, 
Carlyon, Truro. 

$452. Sprinc Roap WHEELS, E.C. F. James, Mullingar, 
Ireland. 

$453. FoLpiInc Boxes Bzarinc Coupons, F. C. Jones, 
London. 

$454. Havutace Encine, W. Cubitt, C. M. James, and 
D. L. S. Bigge, Bristol. 

8455. CoaL-cuTTING MacHINEs. H. and C, 
Straw, Leeds. 


Deeley, Birming- 


R. H. Vineer and E. L. 


Baddeley 


Reilly, 
Stream Borers, J. 


Liverpool. 

8457. Coverrincs for B. Forrest, 
Halifax. 

8458. Brakes, A. Beniston, Nottingham. 


| $459. SeLr-acrine TEMPLE BarREL, A. Kyle, Roxburg, 


N.B. 
8460. BoaRDING 
Germany. 
$461. PoriricaTion of Liguip Rerusk, T. 

Street, Glasgow. 


Uhrinacher, Hamburg, 


T. and H. 


Frame, A. 


| $462. Trrinc WuHeeEts of Roap Venicies, W. Wright, 


Glasgow. 


| 8463. Construction of Woop WuxE.s, W. Wright, 


Glasgow. 

$464. WEAVING, E. Smith, Keighley, Yorks, 

8465. MECHANICA! Toy, ’w. Y. and R. J. 
Stockton-on-Tees. 

8466. CuisEeLs, E. S. Smith, Sheffield. 

8467. Wixp Morors, D. Burns and J. McA. Fleming, 
Glasgow. 

8468. REVERSIBLE Seats, W. Peddie, Glasgow. 

£469. INTERNAL CoMBUSTION TURBINE, W. Fairweather, 
—(P. Billinghurst, India.) 

8470. ANTI-SKIDDING WHEELS, H. 8. Halford, London. 

£471. INCANDESCENT Gas Burners, W. and H. Ander- 
son, Dundee. 

8472. Paint KetTLes, T. F. and J. H. Braime, Leeds. 

8473. Drip Cans for Latues, T. F. and J. H. Braime, 
Leeds, 

8474. PHoroGRaPHic Printinc Macuixe, H. R. Watts, 
Manchester. 

8475. CHALK SusPENDER for BILLiaRDs, A. R. Bastick, 
I — 

. Woop Taps, W. C. Alexander, Bradninch, Devon- 


Splaine, 


INCANDESCENT LAMP - HOLDERS, R. E. Rees, 
London. 

8478. InpicaTING the Speep of WuEE LS, J. E. Whiting, 
London. 

8479. Bep Covers, D. O. Moody, London. 

£480. CIGAR-HOLDER, J. T. Gray, London. 

8481. Apparatus for PuriryinGc Liqu1ps, G. Sagasser, 
London. 
8482. Miner's Toot, A. V. des Moineaux, London. 

8483. Pencit-casEs, L. Schmidt, London. 

£484. Pocket LANTERN, A. Horst, London. 

8455. CompaRTMENT SLEEPING Car, H. F. Holland, 
London. 

8426. WALL-ParpeRING Macuing, J. K. C. 
London. 

8487. Movipinc Banps of Suget Meta, J. W. C. 
Wilke, London. 

8488. Horse VeLocirevE, ©. Lorenzen, London. 

8489. Brake MEcHANISM for VELOCIPEDES, C. Marston, 
W. Hough, and C. Pinson, Coventry. 


Scheer, 





8490. SuBMARINE Boats, A. Elgar, London. 

8491. Lock-Nnut Devices, F. Barnes and A. 
K. Brenkenholl, London. 

8492. Gas Puririer, J. Hodge, Lostwithiel Gasworks, 
Cornwall. 

8493. SrrincED MusicaL INstRuMENTs, F, O, Gutman, 
Cleveland, Ohio, U.S.A. 

8494. VEHICULAR AMBULANCE, H. Hallows, Manchester. 

$495. Auromatic Seat Cover, T. Sanderson, New- 
castle-on-Tyne. 

8496. The Boor Tac Uriuiser, J. J. Goodwin, Great 
Clacton, Essex. 

8497. Panoramascopkg, J. J. Elmer, London. 

8493. Topacco Pipes, W. Warren, Thornton Heath, 
Surrey. 

8499. SEcURING in PosITION 
Kiderlen, London. 

8500. Fotpina Carps, A. Cruickshank, London. 

8501. ConTroLLErs for Motors, M. Cummins, London, 

8502. Caimney Por, E. J. Mead, London. 

8503. Routers for Printing Macainss, H. E. Allison, 
London. 

£504. MaNuractureE of ArtiFIcIAL Strong, W. Glossop, 
London. 

8505. Matrress NEEDLES, G. Lewis, Birmingham. 

8506. KeEpinGc Fire Encines READY for WorkiN@, E. 
Edwards.—(Wagygor und Maschinenfabrik AG. 
vorm, Busch, Germany.) 

8507. Potato PLANTER, C. J. Moulton, London. 

8508. Topacco Pires, L. Probyn, London. 

8509. CurRTAIN SusPENDERS, C. J. Axten, London. 

= ATTACHMENT for Saucers, F. Wilson, Birming- 
1am. 

$511. TickET-IssuING Macuings, J. F. Ohmer, London. 

$512. Batt Bearine, F. W. Witte and the Hoffmann 
Manufacturing Company, Limited, London. 

8513. Rotter for TypewriTers, Wanderer Fahrrad- 
werke vorm. Winklhofer und Jaenicke Act.-Ges., 
London. 

8514. VarpounR Execrric Apparatus, The British 
Thomson-Houston Company, Limited. —(7he General 
Electric Company, United States.) 

8515. Vapour E.ecrric Apparatus, The British 
Thomson-Houston Company, Limited.—( The General 
Electric Company, United States.) 

8516. Car CoupLers, R. B. Stearns and F. D. Ward, 
London. 

8517. CoveRING WIRE with 
Hutchins, London. 

8518. DEsTROYING SUBMARINE VESSELS, F. 
London. 

8519. Rartway 
London. 

8520. Razor Strora, J. Bailey, London. 

. Wixpow Burbs, W. G, Ingram, London. 

8 Means for PRESERVING CoOKED ANIMAL Foon, E. 
Wood.—(H. P. Fletcher, New South Wales.) 

523. VaLvgEs or Cocks, F. C. Tilley, London. 

8524. Liguip Hypro-carspon Burners, T. Clarkson, 
London. 

8525. AppaRaTus for RECORDING SpexEps, T. Clarkson, 
London, 

8526. Braxkss, T. and W, 
London. 

8527. Devicr for 
London. 

8528, Driving Mecuanism for MAcHINE Too.Ls, Hulse 
and Co., Limited, E. Adams, and T. M. Lothian, 
London. 

8529, AUTOMATIC SACK-CHARGING Macuing, L. Carton, 
London. 

8530. LETTER Carp, W. P. Thompson.—(//. 7. Harding 
and A, F. Billing, New Zealand.) 

8531. Figurisc or SHapina of VELVET, 
Liverpool. 

8532. APP! _ 8 for STEERING 


von 


Lapigs’ Hats, G. W. 


Fisrous MATERIALS, F. 
8S. Pett, 


Covptinc Devices, L. Boirault, 


Clarkson J. Morison, 


OperaTING ALARMS, W. W. Oliver, 


T. Palner, 
Steam Suips, J. Clarke, 


rpoo: ; 
533. CULTIVATING the Grounp, 1). Draper, jun., 
Liverpool. 
8534. TaiL-BoarDs for 
London. 
8535. Horse-sHorEs, R. Whitcombe, London. 
8536. BRICK-MAKING MACHINES, G. and G. 
London. 
8537. TABULATORS for TYPEWRITING 
*krom, London. 
538. LETTER-BOXES, J. J. Marshall, London. 
8539. CovpLeRs for Musica INstruMENTS, 8. E. Page. 
(The Aeolian Company, United States.) 
$540. Printinc TELEGRAPH RECEIVERS, 
London. 

8541. Knire CLeaner, A. F. Barnett, 
$542. FLOORING or PAVING COMPOSITION, 
London. 
8543, MAKING 

Abel. Activn - Gesellachast fiir 
Germany.) 
8544. MANUFACTURE of CRYSTALLINE SuGakR, C. F. Cross, 
sondon. 
. TREATMENT 
" Loadion. 


Guarp’s Vans, E, O'Connor, 


W. Wells, 


MacuHines, P. J. 


F. J. Swift, 


London. 
R. J. Goddard, 


Derivatives of Barsrruric Actrp, C. D. 
Anilin - Fabrikation, 


of Cotrros Hvtuts, C. F. Cross, 


l4th April, 104, 


85406. CLEANING and Ponisainc Boots, W. Love, 
London. 

8547, Tires for Dr a: te "ine sie A. McCandlish, 
Bredbury, near Stockp« 

8548. CLAMPING WIREs, i ¢ and A. Barker, 
Cambridge. 

3549. Saips’ Tetzoraru, J. Houston and J. Erskine, 
jun. , Glasgow. 

8550. SECURING Butler, 
Birmingham. 

8551. Size for Corron Yarn, W. 
Diisseldorf, Germany. 

8552, RacING PiGeoN TRAP, A. Beardsley, Birminghai. 
3. EnveEvopes, E. ©. and T. Brown, Salisbury. 
8554. System for Gas Bu RNER, M. Morris, Gateshead- 

on-Tyne. 

8555, ELEctRIc STop-MOTIONS for DRAWING MACHINES, 
> and 8. Tweedale and J. Smalley, Castleton, 
ancs. 

$556, TeLecrarn CaLi-REvEIVERS, K. Wolf, Berlin, 
Germany. 

8557. Wavinc Fisrous Surstances, A. R. Donisthorpe, 
Leicester. 

8558 Water Crrcucation for Enoines, J. Cooke, 
Sheffield. 

8559. Coat Curtina, J. Kirschniok, Manchester. 

8560. Levers for AcTuATING Brakes, C. A. Palmer, 
Birmingham. 

8561. Winpow FasTENERs, W. Pratt, Halifax. 

8562. BLinp Stitch Sewinc Macurngs, D. Flanagan, 
Manchester. 

8563. BatH Bracket or Ho.pEr, W. Robinson, Wolver- 
hampton. 

8564. Vatves, E. W. Cooper, Coventry. 

3565. WHeEeErs, 8. E. Alley, Glasgow. 

8566. Borcers, 8. E. Alley, Glasgow. 

8567. EXTINGUISHING FIRE OUTBREAKS, 
Dundee, 

8568. VALVE Gears, R. B. Lang, Glasgow. 
9. Moror, A. Swanson, Glasgow. 

8570, Macuings for DyEIN« Yarns, S. S. Partridge, Bir- 
mingham. 

8571. Points for Tramways and Raitways, H. J. Tov- 
good, Leeds. 

8572. CLEANING Boots, Freeman's and Green, Limited, 
and D. Foulis, Birminghain. 

8578. RaiLway SIGNALLING, F. B. de 
London. 

8574. Fastentnc Device fer Boots, G. Zimmerli, jun., 
London. 

8575. Device for Suirt1nG Tyre Carrizrs, W. Benicke 
and H. Westerbank, London. 

8576. MECHANICAL SLUICING Macuiygs, L. P. Bowler, 
London. 

8577. UNREFILLABLE Botte, C. H. J. Mackenzie-Ken- 
nedy, London. 


Boot and SuHor Laces, E. G. 


Moller - Holtkamp, 


G. B. Laird, 


Chavannes, 


| $578, Morive Fivuiw Exarygs, T. Corgi, Legian 
mdon. 


8579. CoaLine Statioss, W. Robertson, 


| 8580. PANEL for Or PaiNvING, T. Skinner, Kingston- 


on-Thames, 





8581. Raising of SUNKEN VEssELs, F. W. B. Hambling, 
London, 

8582. Houipine Devices, I. M. King, London, 

8588. TRANSMISSION of Power, The Albany Manufac. 
turing Company, Limited, and F, Lamplough, 
London. 

8584. Bouts for Securinc Doors, J. T. Emery, Leyton- 
stone, Essex. 

8585. Srockinac SuspenpERS, H. Kershaw and Co., 
Limited, and A. G, Herbert, Birmingham. 

8586, TiRE REPAIRING APPARATUS, W. Hill, C. W. 
Leeson, and The County Chemical Company, Limited, 
Birmingham. 

S587. PNEUMATIC TirEs for WHEELS, B. J, Washbourne, 
Birmingham. 

8588. REVERSING GeAR MECHANISM for Motor C ARS, 
C. and H. Roe, H, Knight, and J. R. Hirst, Notting: 
ham, 

%. BoTTLEs, T. Cheesman, London. 

8590. BrusH HoLprrs for DyNAMO-ELECTRIC MACHINEs, 
The British Thomson Houston Company, Limited, 
The General Electric Company, United States.) 

8591. Execrric Swircues, The British Thomson- 
Houston Company, Limited.—{The General Elect) ic 
Company, United States.) 

8592. BRAKE Systems, The British Thomson-Houston 
Company, Limited.—(The General Electric Company, 
United States.) 

8593. TEMPORARY BinpeERs for Pavers, F, Soenhecken, 
London. 

8504. Two Segep Gear for Moror Venicves, B. Bb. 
_Coxeter, London. 
595. Suarr Courtine, E. B. Caird, London. 

8596. VAPORISING OILS, F. Dumontier, Cc. Chartier, 

L. H. Ninin, and M. Venitien, London. 
AppLyinc Lapets to Cigars, W. C. 
London. 

8598. Pocket Carp for B. V. A. Mayne, 
London. 

8599. Work Rests for Latugs, A. J. Boult.- 
Grinding Company, United States.) 

8600. MIxINna SEMI-LIQUID MATERIALS, J. 8. Beeman, 
London. 

8601. TRAILERS for Moror Cycues, E. F. J. Browne, 
(A. J. Browne, Ceylon.) 

8602. MANUFACTURE of PoTTERY Wark, J. H. Fleming 
London. 

8603. Makino Boots, A. Harrington and J. A. Bown, 
London. 

8604. SPREADING FLEXIBLE Material, F. M. Jilley, 
London. 

8605. EXTRACTING Liguip from CrusHED MINERALS 
J. F. Webb, London. 

8606. Horse-suors, J. E. Hoffman, London. 

8607. Support for Movra Harps, C.F. Sutter, 
London. 

8608. DyYNAMO-ELECTRIC 
London. 

8609. IMpRovED Skint SuspEnvER, H. 
London, 

8610. ExpLosion Morors, P. Thézard, London. 

8611. Sounp-propuctna Apparatus, W. Micnacli-, 
London. 

8612. TRANSMITTING ELECTRICAL IMPULSES, J. 8. 
mond, London. 

8618. HypravLic 
London. 

8614, CasEMENTS, R. E. Pearse and R. E. 
Co., Limited, London. 

8615. Construction of Fivgs, J. Eltringham, london. 

8616. Drivinc Gear, D. Parry and G. Dean, London. 

8617. Linoceum Cutters, E. Kinney, London. 

8618, VenpING Macuine, J. J. Fagan, A. E. 
ond A. J. Zipp, London. 

8619. APPLYING CoLours to Bricks, F, E 
“pthc mt 

8620, ELECTRIC 

8621. Rats for 
London. 

8622. Book-rests, A. M. Brown, 

8623. Ratt Jornts, B. Kraus, London. 

8624. Pen Pornts, C. J. Wilson, London. 

8625. SELF-THREADING Suvutt.e, J. B. 
L ondon. 

CLoTHEs’ LINES, 

Frre Escapes, J. C. 


Briggs, 
PosTaL Usk, 


(Nort: 


Macuines, F. W. Young, 


Fisher-Spenser 


Rich- 
Presses, C. Prétt and A. Coleman, 


Pearse and 


Coppiny, 
Goldsmith, 


von Lweigbergk, London. 


Morors, +r. 
Tramways, A. Fowler, 


ELEcTRI 


London. 


Daudelin, 


E. W. Sayle, London. 


8627. Hudson, London 


SELECTED AMERICAN PATENTS. 


From the United States Patent-affice Official Gazette. 


Raitways, L. 


751,175, Tuirp Ra FOR ELEcTRIiC 
: Octobe; 5OeA, 


Johnstos uw, New York, N.Y.—Filed 
1903. 

A third rail for electric railways, consisting 
of a current-conducting rail, angle irons at either side 
of the same, cushioning springs supported by said 
angle irons, ‘and a contact plate supported by said 


(iain. 


7 


SOON SS 


OSS 


cushioning springs above the conducting rail, the 
under side of the contact plate being adapted to make 
contact with the rail when depressed, substantially as 
set forth. 


751,261. Cg % OPERATED Hanp Toot, A. IW. 
New York, ~Filed February 2th, 1903. 


Claim.—A Sac hand tool, comprising 4 


Clarke, 


motor, walls forming a storage chamber for the motive 
fluid, said parts being in direct association with each 
other, and means for controlling the passage of the 
motive fluid to the motor. 
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RECORD RUN ON THE LS.W. RAILWAY. 
By CHARLES Rovus-MARTEN, 

ON Saturday last, the London and South-Western 
achieved a brilliant “record” run from Plymouth to 
London, and also incidentally broke all existing records 
between Exeter and the metropolis. Keen competition 
is being carried on by the two railways which connect 
Plymouth with London for the honour of quickest 
carriage Of mails and passengers, and the Great Western 
last week accomplished the journey in 4 h. 13 min. and 
4h. 12 min. respectively, the latter being on Saturday 
last, when, however, the London and South-Western did 
it in 8 min. 49 sec. less time from the point of actual 
Plymouth departure. 

‘In this instance the Great Western was to carry the 
mails, and the London aad South-Western the passengers 
and baggage, brought by the American line steamship St. 
Paul from New York to Plymouth. The keen competition 
extended even to the transhipment from the big liner 
to the respective tenders, which was done in the open sea 
outside of the breakwater. Here, too, the London and 
South-Western scored, transferring about forty pas- 
sengers and a vast amount of baggage in the smart time 
of 16 min., and getting away 8 min. before the rival 
tender. Customs delays at the docks, however, proved a 
handicap, and the London and South-Western train could 
not leave the Plymouth departure point—several chains 
west of Devonport Station—until 5 min. after its rival 
had started from its departure platform, Millbay Junction. 
And taen the race for London began. By the courteous 
invitation of Mr. Henry Holmes, superintendent of the 
jine, I went down specially to Plymouth to observe the 
proceedings, and to note the locomotive performances 
and other-results achieved. 

The locomotive was one of Mr. D. Drummond's newest 
bogie engines, No, 899, which has inside cylinders 
19by 26, four coupled wheels 6ft. in diameter, large boiler 
with 1559 square feet of heating surface, and 175 |b. of 
steam pressure. The definite start was made, and inclu- 
sive time taken from the point already mentioned, where 
engine No. 299 came on. After passing cautiously 
through the Devonport Station-yard and the station itself, 
we entered upon our arduous task of climbing the ex- 
cessively steep slopes of Dartmoor, which render this 
section of the London and South-Western one of the 
hardest over which any express trains run anywhere. 
It may be said, roughly, that for some 25 miles following 
the short stretch after departure from Devonport, the 
engine is almost continuously climbing such grades as 
1 in 70, 1 in 73,1 in 77, &c., “ breathing intervals” being 
very few and far between, and, in fact, relatively 
insignificant. During a considerable portion of the 
uphill distance the speed was maintained at over 40 
miles an hour, and only in one single instance did it drop 
so low as 386, which was followed by an immediate 
recovery to 37°5, 39°1 and 40°6 miles an hour It will, 
perhaps, give a better idea of the consistent merit of the 
performance if I mention that the final length of 224 
miles of that steep up grade was covered in 30 min. 58 sec. 
The subsequent descent to Exeter was made under very 
easy steain, it being desired to avoid any extreme rates 
down the steep falling gradients. Consequently it took 
32 min. 42 sec. to run the final 313 miles into St. David's 
Station, Exeter. The full time between Devonport and 
Exeter stations, 57} miles, was 66 min. 7 sec. 

It had not been intended to stop at Exeter, the pro- 
gramme being to stop at no intermediate stations what- 
ever, but merely to halt outside Templecombe for the 
purpose of changing engines, there being as yet no water- 
troughs laid on the London and South-Western, while 
even the large eight-wheel tenders supplied by Mr. 
Drummond to his standard engines are not of sufficient 
capacity for a high-speed run of 230 miles. However, 
the London and South-Western trains have to cross the 
Great Western line at Exeter, and pass through the 
Great Western station, whose owners claim the right of 
stopping them there when they think fit. They did think 
fit in the present instance, and the London and South- 
Western special was brought to a dead stand there for 
practically half a minute. This, however, proved in 
reality a benefit rather than the reverse to the London 
and South-Western train, by affording it the opportunity 
of making another score and breaking all records between 
Exeter and London, as will appear in the sequel. Making a 
fresh start from St. David's, the “Ocean Special ” passed 
very carefully round the steep and curved connecting line 
by which the London and South-Western’s own station, 
Queen-street, is reached, and that station was passed 
dead slow. Then came the very arduous stage of 594 
miles to Templecombe, which abounds with such 
gradients as 1 in 100, 1 in 90, with much even at 
1 in 80. On these somewhat trying portions, No. 399 
acquitted herself more than creditably. At no single 
point did her speed ever fall below 45 miles an hour, and 
scme very stiff grades were climbed at minimum rates of 
47°4, 50, and even 52°8 miles an hour. On the other 
hand, the speed was carefully kept down on the falling 
gradients, such as that after the Honiton Tunnel, where 
the rate daily and habitually exceeds 80 miles an hour, 
for it was desired to preserve as much unformity as 
possible, and to avoid any speed that might seem to 
nervous passengers at all excessive. Thus a rate of 70 
miles an hour was seldom touched, and hardly ever, 
except momentarily, exceeded even to a small extent. 
Consequently there is a good deal still in hand as regards 
feasible and safe acceleration when this shall be deemed 
necessary or advisable. The entire run of 1174 miles from 
the Plymouth starting point to the dead stop west of 
Templecombe was 2h. 14 min. 58 sec., or from the Devon- 
port Station 2 h. 13 min. 32 sec., thus averaging 52°7 miles 
an hour over a stage which, as has already been remarked, 
is one of the heaviest in the world over which trains 
worthy to be called express are run. The time from 
Exeter (Queen-street) to Templecombe, 59} miles, was 
66 min. 25 sec., and to Yeovil Junction 54 min. 24 sec. W. 
Pearce was the very capable driver 





The change of: engines at Templecombe was effected 
with admirable smartness, especially considering that 
there do not exist there the same provisions for “lightning 
change” that may be found at such places as Crewe, 
Newcastle, ke. The entire time from dead stop to dead 
start was 2min. 44sec., and now there remained 112} 
miles to the journey’s end, with such perils ahead—in the 
way of possible checks—as Salisbury, Basingstoke, Pir- 
bright, ‘Woking, Hampton Court Junction, Wimbledon, 
and Clapham Junction. Happily, as matters turned out, 
through the admirable arrangements which had been 
made by Mr. Holmes, superintendent of the line, and his 
able coadjutor, Mr. G. F. West, the line was kept abso- 
lutely clear from first to last, and not one single check 
was encountered throughout the entire distance of 230 
miles. This reflects as much credit on the traffic depart- 
ment as did the locomotive’s performance upon Mr. 
Drummond and his colleagues. The road from Temple- 
combe to Waterloo, although, of course, enormously 
easier than those from Devonport to Templecombe, is yet 
by no means an entirely easy line. Several stiffish grades 
have to be climbed before the two main lines unite at 
Worting Junction, three miles west of Basingstoke. The 
final length of 50 miles to London is almost continuously 
on slight to moderate falling grades, which begin- with 
1 in 249 for five miles from Worting Junction, but subse- 
quently are seldom more than 1 in 300. The new engine 
was No. 336, one of the latest built of Mr. Drummond’s 
standard class, having 6ft. 6in. coupled wheels, leading 
four-wheel bogie, inside cylinders 18}in. by 26in., 1500 
square feet of heating surface, water-tube fire-box, and 
175 lb. per square inch steam pressure. The engine was 
driven by F. Gare, who proved himself a remarkably 
skilful and competent man. 

Templecombe Station was cleared in exactly 50sec. 
from the start outside, and Salisbury was passed at high 
speed 27 min. 13 sec. later, the distance being 29 miles. 
This was a good beginning. Up the bank of 1 in 140 to 
169 past Porton, the speed never fell below 55°8 miles 
an hour, and up the subsequent rise at 1 in'178 to 194 
toward Whitchurch it did not once go down as low as 60, 
the absolute minimum being, in fact, 64:2. The conclud- 
ing 50 miles of continuous down-hill running was accom- 
plished at very high, but curiously uniform and never 
excessive, velocity. Thus the 83} miles from the Salis- 
bury pass to the Waterloo stop occupied 76 min. 30 sec. 
exactly. The final 67 miles to Waterloo were covered in 
precisely one hour, the 48 miles from Basingstoke to 
Waterloo in 42 min. 33 sec., and the 244 miles from 
Woking to Waterloo in 22 min. 44sec. The entire run of 
1124 miles from Templecombe to Waterloo, start to stop, 
was done in 104 min. 33 sec., or in 103 min. 43 sec. from 
platform to platform, representing an average inclusive 
start to stop rate on this last stage of 65 miles an hour. 

The complete journey from Plymouth (Devonport 
Station) to Waterloo was accomplished in 4h.3 min. 11sec., 
dead start to dead stop, or in 4 h. 1 min. 29 sec. from 
Devonport Station to Waterloo, while the actual running 
time between those two termini, excluding the delays at St. 
David's Station and Templecombe, was 3 h. 58 min. 17 sec. 
Further, the inclusive start to stop time from St. David's 
Station, at Exeter, to Waterloo was 2h. 53 min. 48 sec., with 
a midway stop occupying 2} min., so that the actual travel- 
ling time, start to stop, from Exeter (St. David’s) to London 
(Waterloo) was 2h. 52 min. 4sec., and from the London 
and South-Western Exeter station (Queen-street) to 
Waterloo 2‘h. 49 min. 39 sec.—a record, by a long way, 
from Exeter to London. The train load, of course, was 
not. heavy, consisting of four eight-wheeled vehicles, 
including the dining and kitchen car. The total weight 
behind the tender was estimated as approximately 105 
tons. 








THE ELIZABETH BRIDGE, BUDAPEST. 
No. IL.* 

Tus bridge, after a period of six years taken up in its 
construction and erection, was finally opened to traffic in 
October last. It spans the Danube, and connects “ Kossuth 
Lajosuteza "—a prolongation of.“ Kerepesi-ut,” the chief 
street of the city—with the embankment promenade on 
the opposite or Pest side of the river. The main span 
is only 951ft. 5in., which is little enough for a modern 
structure of this type; but the choice of the design is 
attributable to wsthetic reasons, having regard to the 
splendid panoramic view of the Danube at Budapest. It 
may be here remarked that there are five city bridges 
crossing this river, but the two bridges by which the new 
one is flanked are either suspension, or imitate the lines 
of suspension bridges, and consequently uniformity of 
appearance was preserved by a repetition of the type. 
The Lanez Bridge on one side is a chain bridge but of an 
old type, with stone towers in the stream, and with very 
shallow stiffening girders in its platform, while the 
Ferenez-Jozsef Bridge is of cantilever type with upper 
chords and pier towers having the outlines of a suspen- 
sion bridge. The other two bridges are of rigid girder 
type, but are too far distant to destroy the general archi- 
tectural scheme of the bridges named. 

The new bridge, as stated by Mr. Dubez in our issue 
for April 15th, is the first to cross the river in one 
clear span. Its stiffening trusses are continuous from 
end to end of the structure, and the cantilever ends, or 
connecting spans, are so short (42°2m.) that they have 
not required support by suspenders from the anchor 
cables. 

The towers are pivoted at their bases, and consequently 
there are no cradles, chain-saddles, rollers, or such like 
arrangements for temperature movement, and both the 
lower suspension chains have fixed points in the 
tower heads. The 19}in. pins through which the whole 
weight of the entire bridge is transmitted to the piers, 
ensure the passage of that pressure through the centre 
line of the masonry, thus eliminating possible variations 
of pressure under the pier footings, and in the longi- 


* No, I. appeared April 15tb. 


tudinal direction cf the bridge, as when rigid towers are 
considered. Especial provision has been made to allow 
for longitudinal form-changes in the cable and stiffening 
trusses, due to varying magnitudes in live loads and in 
temperature movements. Dilation of the main structure 
is permitted by long rocker-arms, by which the trusses are 
suspended between the tower posts, and by long funicular 
hinges in the anchorage piers or abutments, the extent of 
molecular change allowed for being a total of 260 mm., 
with a temperature variation of 60 deg. Cent. The 
rocking of thetowers is also allowed for below the lower 
ends of the mantles—6 m. wide—which mask the 
tower posts, and above the tops of the pier-cappings, by a 
vertical clearance of 30 mm. on either side. Side 
pressure from wind-force is stayed by lateral abutments, 
built in the middle of the anchorage pier, the thrust there 
being taken up by a transverse beam, having spherical 
ends or slides, and connected direct to the wind bracing 
of the lower chords. 

The whole design, considering that the bridge is only in- 
tended for ordinary street traffic, comprising a double track 
for electric tramcars, compares, as regards strength, with 
that of other bridges of much larger span and built for 
much heavier loads. The calculations, strain sheets, and 
all plans for its construction were prepared by the Danube 
Bridges Constructional Department in the Hungarian 
Ministry of Commerce, of which department Mr. 
Aurelius Czekelinsz, consulting engineer to the Ministry, 
is the chief. The structural materials were all manu- 
factured, and the bridge constructed and erected, by the 
works of the Hungarian State Railways, Budapest— 
Magyar Kiralyi Allamvasutak Gepgyara—the bulk of the 
materials being produced at the steel works of the State 
at Didsgyér, near Miskolez. The erection was supervised 
by the Danube Bridges Department already mentioned, 
and only the wood, asphalt-concrete, promenade railings, 
lamps, and the ornamental bridge work were provided by 
private firms. 

Manufacture of the eye-bars.—The principal work, 
which necessitated considerable care in the processes of 
manufacture, and which may be mentioned at once, was 
that in connection with the eye-bar cables. For the 
machining of these members a special plant was laid 
down and new buildings erected at Didsgyér. This work 
was begun early in 1889, five months’ before the com- 
mencement of the chain erection at the bridge site, and 
the chains were finished at the end of 1900, twenty-one 
months from the date of their commencement at Didsgyér, 
and about eight months previous to the completion of the 
chain work on the bridge. This facility for the manu- 
facture in many portions, and far from the bridge site, is 
the chief recognised advantage of chains over wire cables, 
when the suspension trusses are to be of great size. 

The steel employed for the chain plates is carefully 
rolled Siemens. It has a fairly high teracity, the minimum 
ultimate tensile strength being 5000 to 5500 kilos.. per 
square centimetre in the direction of the rolling, say 31 
tons per squareinch. The test pieces cut from the plates, 
200 centimetres long, with a sectional area of 5 square 
centimetres, gave, at the limits quoted, a minimum 
elongation of 20 per cent., and, with pieces of greater 
section, 1 per cent. additional stretch for each increase of 
one centimetre in the area of the cross-section. In the pre- 
paration of the plates neither punching nor shearing was 
allowed, and the treatment of the plates in their machin- 
ing appears to have been such as to render annealing 
superfluous. The machines principally employed in this 
work comprised exceptionally long planers, boring mills 
having vertical axes, and horizontal borers—all special 
types for the plates to be manufactured—and made by 
Vulkan, of Budapest, and of Bees (Austria), and operated 
entirely by electric motors. In the rolling of the plates 
each web was required to be finished perfectly straight and 
true, with a smooth clean surface, and on account of the 
large number of plates to be packed to each joint or 
knuckle (88 to 44) each plate had to be accurately to 
gauge (lin.) so as to ensure the maintenance throughout 
of the specified sectional area of the finished links or eye- 
bars. To this end, and to reduce to a minimum the 
error possible by temperature influences, the gauges, 
templates, shapes, &c., were made from the material of the 
plates themselves. As soon as the plates were planished, 
they were coated with a tough varnish to protect their 
surfaces from the corrosion incidental to the cooling water 
employed all through the machining operations. Care was 
taken to prevent deformation or buckling of the plates 
from their handling in the various departments, they being 
lifted by means of long girders provided with numerous 
grab-hooks, which uniformly supported the plate 
throughout its length. The finished chain-plates have 
lengths of up to 49ft. (14605 m.), weighing over 
14 tons (1642 kilos). Having regard to the length of these 
plates the maximum deviation from templates permitted 
in the distance between eye centres was three millimetres 
at atemperature of 10deg. Cent., half-millimetre in the eyes 
themselves, or a total of 40 millimetres in the half-span of 
the suspended chain. 

The eyes were required to be geometrically central in 
the head and on the centre line of the plate. This was 
assured mechanically both by the jigs used and by the 
fixing of the pairs of machines, which worked simul- 
taneously at opposite extremities of the same plate. The 
method of procedure in the machining was to cut the 
plate approximately to shape, and afterwards to finish it 
absolutely to template in a second operation. The first 
work was to cut out the necks of the links upon a vertical 
boring and profiling mill, and then to bore the eye 
while on the same machine. This operation was effected 
simultaneously at both extremities of the plates by 
machines suitably placed in groups of two. The plates 
were next transferred to milling machines, also grouped 
in pairs, for the finishing off of the heads, and they were 
then passed on to the planing machines, which were 
extra long machines with return-cutting tool carriers. In 
these the strips between the two necks were removed, 
so forming the body, both sides of the link being 
planed together. The plates were next assembled, and 
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the complete numbers for each eye-bar were temporarily 
bolted together at one end and rigidly clamped up 
throughout the rest of their length with their centre lines 
inexact correspondence. The eye at the free end was 
then reamed accurately at one operation, and as nearly 
as possible at the same temperature, this process being 
followed subsequently by the similar boring of the 
opposite head, and also upon the horizontal borer. 

The various machines for the work were arranged as 
much as practicable in such manner that the plates could 
be passed along from machine to machine upon fixed 
rollers. While in the shop the links were again made up 
into bars of from three to five plates and verified as to 
their exact conformity to specification details; any subse- 
quent work upon them being done in packets of from 
three to four previous to the re-assemblage and transfer 
of the plates to the store, from which latter they were 
ultimately removed for the preliminary construction of 
the chain in sections. This process is shown in Fig. 1, 
in which the anchor chains may be seen during the work 
of inserting between each link of the chain the half-round 
plates which correspond to the purpose of anchor-heads 
in a suspension bridge. These half-round plates, of 
which a pile may be seen in the foreground, are inter- 
leaved between every link of the chain, this being done 
while the 330 mm. diameter anchor-eye bolt is threaded 
through the chair. The small triangular fillers, also 
noticeable in the illustration, are each fixed by three 
31 mm. bolts to the side of the anchor plates, both above 
and below the crescent-shaped necks of the anchor heads, 
which thus share equally with the anchor plates the pull 
against the iron beams secured in the masonry work 
above. 

The material cut from the sides of the links to form the 
waist or body is suflicient in every case to render the heads 
of the links the strongest part of the chain. Inthe middle 
of the suspension span—at joints No. 38—the plates have a 
depth in the body of 400 mm. (15$in.), and are 720 mm. 
(28zin.) deep in the heads, these depths increasing as the 
chains approach the curve of greatest deflexion in the 


Fiz. 
catenary line. On the other side of the towers the 
deepest plates of the anchor cable extend from the anchor 
up to mid-length of the chain. The various sectional 
areas of the chains employed may be obtained from the 
succeeding particulars. The anchor heads or plates—at 
eye No. 1—have a depth at their bearing on the anchorage 
beams of 1200 mm. by a width of 975mm. _ The first or 
lower links are 530 mm. deep in the body and 950mm. 
deep in the head. Between joints Nos. 2 and 3 the plates 
are 500mm. deep in the body, and 910mm. deep in their 
heads. Between joints 3 and 4 they are 490mm deep 
in the body, and the two sets of heads interleaved upon 
the same pins at joint No. 4 have heads first 900mm. 
and then 800 mm. deep, and so on, the head being always 
proportionate to the bodies. which decrease successively 
in depth as they rise —485 mm., 475 mm., 460mm., and 
455mm. In width these same anchor chains increase 
in size in proceeding from the anchor to the 
towers, and this by reason of a forking of the eye- 
bars which commences at the joint No. 6. There 
ae nineteen plates packed in the first eye - bars 
with the width practically constant at 975mm. up to 
joint 5, where it increases to 1055mm., and at the 
next joint—No. 6—one middle plate is omitted, and at 
every succeeding joint two plates of 25 mm. thickness are 
omitted in each eye-bar, so that at the fixed tower links 
the interval of the split between the chains amounts to 
175 mm., while the total width across the two divisions 
of the chain is 725 mm. (28}in.). The separation mentioned 
allows of the introduction of a central diaphragm bear- 
ing in the head of the towers for supporting the middle 
of the suspension pin. In a like manner the main sus- 
pension chain is also divided in starting from the joints 
—Nos. 21 and 55—on either side of the span, and advanc- 
ing upwards to the towers, from which points one plate 
is first omitted, to be followed by two plates in each 
of the following links, the separation so produced 
in the bars amounting to 225 mm. at ‘the fixed 
tower links. The chain at mid-span—joint 38— 
has a width equal to that at the anchorage—i.e., 
975 mm.—and which width is practically continuous up 
to the joint 19, the number of 25 mm. plates in 
each bar being twenty, but with alternate links com- 
posed of only nineteen plates of 25mm., and with two 
outside cover plates of 15mm. The increase in the 
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thickness of the main suspension truss begins therefore 
after the commencement of the separation, while in the 
anchor chain it commences in advance. The longest 
bars in the main chain are situated in the first four 
links at the greatest inclination of the catenary— 
joints 12 to 15—these being between centres—13°128 m. 
in the lower chain and 12°766m. in the upper chain, the 
number of plates to each joint being 22 x 2 = 44. 

Some amount of flexibility by the sagging of the 
upper anchor cables is introduced by short links of 
6°564m. between joints 3 and 4 within the anchorage 
gallery, and of 4°626m. in the lower cable between 
joints 9 and 10 next to the tower arms. These arms, 
or short-fixed links, are narrowed in width at their 
lower ends. Those for the upper anchor chains are 
3°197 m. long between pin centres, and 1°320 m. and 
1°125 m. deep in the heads; those for the lower chains 
are 2°255 m. long between centres, and 1°200 m. and 
1-095 m. deep in the heads. The arms of the upper sus- 
pension chain are 2°422 m. long between centres, and 
1°080 m. and 1°035 m. deep in the heads, and those for 
the lower chains 1°821 m. long between centres, and 
1-095 m. and 1°020 m. deep in the heads. The upper 
arm of the anchor chain is not a regular taper, but is cut 
out in the body to a depth of only 810 mm., which gives 
the necessary clearance space for the knuckle of the lower 
main-chain arms below. Each of these arms is maintained 
parallel in respect to each other by means of stretchers or 
yokes 375 mm. in depth, and prolonged down to bracket 
plates on the towers and there pinned with 60 mm. 
(23in.) bolts. The connection of the slots in these arms 
to the eye-bar links by means of double rolling bolts will 
be mentioned in the description of the chain erection. 

The pins for the chains were forged from steel of the 
same quality and of the same tenacity as that already 
described for the links. Their diameters vary — for 
example, 330 mm. diameter for the anchor-eyes, and 
330 mm. diameter for eves No. 2, and 320 mm. for the 
rest of the eves up to the yoked arms of the towers. For 
the main chains, and commencing at the towers, the pins 
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have successive diameters of 310 mm., 330 mm., 320 mm., 
and 310 mm., and for the succeeding joints, wherein the 
plates are packed solid in a single eye-bar section, the 
diameter is decreased to 270 mm. up to joint No. 27; and 
for the remainder of the pins up to mid-span, where the 
shearing forces decrease with the feeble inclination of the 
chain, their diameter is only 260 mm. The length of the 
pins vary in proportion with the different thicknesses of 
eye-bars previously given. 

The screwed length at each extremity of the pin is 
110 mm. long, and turned down to a diameter of 280 mm. 
uniformly for all pins, and then cut with a pitch of two 
threads to the inch, and 9 mm. deep. A _ shoulder, 
15 mm. to 25 mn. in depth, is so formed on the pins, and 
thus becomes a stop or limit to the extent to which the 
plates forming the eve-bars may be bound together. The 
line of the screw thread being below the pin shank, the 
thread is not damaged in driving the pin through the 
plates, for which operation thimbles, or pilot nuts, do not 
appear to have been employed. The nuts were turned and 
milled from cast steel, and have cup ends. Cast steel is 
also employed for all other nuts of visible bolts. The entire 
length of the unsuspended chain in the upper or longest 
line between the anchor-eyes is 520°5 m. (1708ft.), and is 
made up of a total of 4094 plates. Their manufacture 
during twenty-one months required manual labour 
amounting to 571,000 work-days of ten hours each, or 
nearly fourteen days’ labour for each plate, the rate 
of production being 195 plates per month. 





IRRIGATION IN THE SovDAN.—We understand that Sir William 
Garstin, Under-Secretary of State for Public Works, is about to 
visit the U pper Nile, with the object of considering the question 
of undertaking further irrigation work. In the Soudan Sir 
William Garstin will have the invaluable assistance of Sir William 
Willcocks. The expedition will go as far as Boro—Condokoro— 
and will be absent several weeks. 


THe Institute oF Sanitary ENGINEERS.—The following 
meetings will be held at 19, Bloomsbury-square, London, W.C. :— 
On Monday, May 9th—Organising Committee, 3 p.m. ; Examina- 
tion and Literary Committee, 5; By-Laws Committee, 6. On 
Wednesday, May 18th—Election Committee, 3 p.m.; General 
Purposes and Finance Committee, 5; Council meeting, 7. On 
Saturday, May 14th, the Institute will visit the power station, 
London Tramways Company, and Messrs. Thornycroft’s works, 
Chiswick. 
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Tron, Steel, and other Alloys. By H.M. Howe, Professor 
of Metallurgy in Columbia University, New York. Pyb. 
lished by Sauveur and Whiting, Boston. 1903, 

Tu1s work, coming as it does from the pen and 
brain of the foremost metallurgical professor in the 
United States, is sure to command great attention from 
metallurgists in every country of the civilised world, 
Those who know Professor Howe and his past work are 
familiar with his methods, the painstaking way in which 
he gathers together his facts and data, and how, when he 
has collected them he endeavours to generalise and build 
into a great whole. The present work is an example, 
and quite typical of the idiosyncrasies of the author, 
We are informed in the preface that the book is some. 
what heterogeneous, and that it was originally designed 
for his students, who were of several different classes, 
namely, those who were to study metallurgy very super- 
ficially—the students in chemistry, and civil and 
mechanical engineering; those who were to study it 
more thoroughly—the students in metallurgy and mining 
engineering—and the advanced students. The author 
states that he has taken the opportunity of going a little 
farther, “and has endeavoured to meet the needs of 
practitioners by giving them a systematic account of the 
metallography of iron and steel, and to describe what is 
known as the solution theory of that metallography.” 

Of the book 159 pages are devoted to general metuallo- 
graphy, 112 pages to the metallography of iron and steel, 
31 pages to the discussion of the phase rule, and 316 
pages to a description of modern metallurgical processes 
connected with the manufacture of iron and steel. 

In introducing the subject of metallography, Professor 
Howe has followed the example of Dr. Sorby and others 
by comparing metals and alloys with minerals and rocks, 
and shows that, just as rocks such as granite are com- 
posed of the different minerals, mica, felspar, and quartz, 
so many of the metallic alloys are built up of different 
components. As illustrating the complex character of 
steel, the author, who evidently recognises that Dr. Sorby, 
of Sheffield, was the pioneer of the micro-study of metal sec- 
tions, gives a reproduction of one of that gentleman's draw- 
ings of a steel section originally published in the Journal 
of the Iron and Steel Institute in 1887. Following this, a 
micro-photograph of a section of rhyolite is given, which 
has a remarkable resemblance in structure to that of Dr. 
Sorby’s steel. The resemblances of metals to rock masses 
is further illustrated by photographs of the structure of 
steel ingots showing columnar crystals closely resembling 
the rock masses of the Giant’s Causeway. 

Professor Howe also indicates how steels and metals 
may be made to have a schistose character, and that such 
schistosity is produced by causes similar to those which 
lead to the formation of many of the schists in Nature. 
Alloys are classified as follows:—(1) Of pure elements; 
(2) of definite chemical compounds of these elements; 
and (3) of solutions, by which, of course, are meant solid 
solutions, 

In discussing solid solutions the author has endeavoured 
to explain clearly what is really meant by the apposition 
of two words which have a diametrically opposite mean- 
ing. His definition is as follows :— 

*- We mean by solid solutions those solids which are to definite 
solid chemical compounds, like salt, what liquid solutions, like salt 
water, are to liquid definite chemical compounds, like pure water 
itself. Wemean solids which have the essential characteristics of 
solutions, so far as solidity itself permits.” 

As illustrating the property of solid solution, the autho 
refers to the case of a liquid solution of alcohol and water. 
He says :— 

“In a solution of water and alcohol we can neither, by the 
microscope nor by any other means, detect either the water or the 
alcohol ; they unite to form a new substance ; neither gravity nor 
centrifugal force separates them ; the light alcohol does not rise to 
the surface. nor does the heavier water sink. This completé 
merging of their components and the absence of fixed ratio 
between those components, then, are the two essential charac 
teristics of our common liquid solutions,” 


The author refers to glasses as representing types of 
solid solution. He says: 

‘ The silica, lime, and alkali of the glass are absolutely merged : 
neither the microscope nor any other means enables us to detect 
either silica or lime or alkali as a separate entity in the glass, s° 
long as it remains glass. Only when we destroy it, tearing it 
asunder by analysis, can we detect any of its components. W+ 
have, then, in the glass a chemical merging of the components, 
but it isin indefinite ratios.” ‘‘ The percentage of silica or of lin 
can vary only by infinitesimal gradations in specimen to specimen, 
and this variation is accompanied by corresponding progressive 
change in the physical properties. The change from specimen tv 
specimen, then, both in composition and in properties 1s per gre 
dum ; whereas the changes from one definite chemical comy«und 
to another, from water to hydrogen peroxide, are per saltum. The 
glasses, then, have these two essentials of solutions ; the sub 
stances present are (1) completely merged, but (2) in indefinite 
proportions.” : : ; 

‘*In the same way, many of our metals, as it were, dissolve in 
each other, and we find them in the solidified state completel) 
merged in each other, forming alloys which differ from specimen to 
specimen by infinitesimal gradations, and yet the component 
metals cannot be distinguished in the alloy by the microscope or 
by any other means, The separate individual existence of each 
has ceased. Here, then, we have the essential characteristics of 
solutions, viz., (1) complete merging of the components (2) in in- 
determinate proportions, and on this account we give to these 
substances the name ‘solid solutions,’” 

It is somewhat unfortunate that Professor Howe, who 
has coined so many words in metallurgy, should not have 
made a strenuous endeavour to coin a term which would 
have been more satisfactory than “solid solution.” In a 
footnote it is stated that the conception of solid solution 
has been so hard to grasp by many of his students that 
he has found it desirable to go into great detail so as to 
simplify his explanations. The author points out that 
these terms — “isomorphous mixtures” and “mixed 
crystals "—have also been applied to solid solutions, and 
although justifying the term isomorphous mixture for all 
cases in which crystals of definite substances merge into 
each other, he strongly condemns the term mixed 
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crystals, and says :—‘ Indeed, whether we speak of iso- 
morphous ‘mixtures’ or ‘mixed’ crystals, the idea of 
mixture leads the mind rather away from than towards 
the conception of merging, which is the essence of the 
matter, while ‘solution’ in itself suggests merging.” 
Under the heading of “ Constitution of Alloys,” the author 
describes metallography as the study of. first, the struc- 
ture as revealed by the microcope; secondly, the physical 
properties of individual alloys; and thirdly, the physical 
properties of series of alloys taken as a whole. 

Chapter II. treats most fully and exhaustively with 
explanation of cooling curves and how they are obtained, 
and clearly indicates their value. This is done in a 
simple and clear manner, and it is difficult to understand 
how anyone, however dense, could read what is stated 
without gaining a mastery of the subject. The cooling 
curves of solutions of salt and water Professor Howe 
rightly compares with those of many alloys, bat upon this 
section the reader is referred to the original work. 

In describing the properties of the eutectic, the author 
says :— , 

**The striking properties of the eutectic are, first, that its com- 
position, and hence its freezing point, are constant, no matter 
what the initial ratio between the solvent and the solute—/.e., the 
composition of the solution or alloy ; secondly, that its composition 
is not, save occasionally, and, as it were, by accident, in simple 
atomic proportions ; thirdly, that it consists of a conglomerate of 
distinct particles of the two components, mechanically mixed. If 
the two components of the eutectic are soluble in each other— 
when solid—in all proportions, the eutectic is not a conglomerate, 
but simply a solid solution. If the two components are soluble in 
each other, but only toa limited degree, then the eutectic is a 
conglomerate of particles of the two components, the particles of 
each component being saturated solid solutions of the two com- 
ponents.” 

These definitions are comprehensive, and the statement 
that a eutectic may, when cold and soiid, exist as a solid 
solution and not as a conglomerate, is without doubt 
correct, although not universally accepted. - 

An impression has been erroneously left by some 
writers, probably unintentionally, that eutectics, when in 
the solid condition, must have a conglomerate character. 
Professor Howe explains that this is not necessarily the 
case. 

The author, in the course of his researches found that 
on heating certain eutectics below their melting point the 
sheets or lamine of the constituents break up and assume 
small globular masses ; this breaking up is attributed to 
surface tension and that these fall together, forming larger 
globules. The author says :— ; 

‘* This coalescing and outward travel is like that of the bubbles 
floating on the surface of water in a tumbler. The bubbles 
initially near the edge of the tumbler quickly move outwards and 
attach themselves to the walls. Those initially nearer the centre, 
with less attraction towards the walls, and with the attraction of 
one wall opposed by that of the opposite, move very slowly, but, 
given time enough, all will reach the sides of the tumbler.” 

In discussing the influence on the mechanical properties 

of steel of variations in the structure of the eutectoid, 
the author explains that the globular form of the cemen- 
tite produced in certain steels on slow cooling, 
‘*it is reasonable to suppose, should interfere with the 
ductility of the whole mass than the same quantity of cementite in 
the form of sharp-edged sheets ; and that even a fractional change 
from the sheet-like, or lamellar, towards the spherical form should 
have an effect like in kind though less in degree.” 

In discussing the microstructure of many of the alloys, 
the author has explained most clearly the significance of 
the structures exhibited. 

The diagrammatic representation of what occurs when 
eutecticiferous alloys pass from the liquid to the solid 
state are most instructive and convincing. Diagram 
No. 41, illustrating what the author describes as the land- 
locking type of freezing, shows, as has been repeatedly 
proved, that segregation can be microscopic as well as 
macroscopic — and that the segregates may be im- 
prisoned at a multitude of centres between the growing 
erystalline branches or spines. A charming illustration 
more accurately illustrates what occurs when alloys 
solidify, how the fir-tree type of crystallites grows forward 
from the cooling surface, forming what is described as a 
“solid continent,” “land-locked basin,” ‘barred harbour,” 
“haven,” “open bay,” and “open sea,” together with 
promontories which project into the sea. 

Chapter IV. is devoted to a consideration of the consti- 
tution of binary alloys which form no definite cheniical 
compounds, wherein is concentrated much inductive 
reasoning, which, however, is far too technical to review 
in detail. In the same chapter the question is most fully 
discussed as to the conditions which are and are not favour- 
able to segregation, and conclusion arrived at that if the 
freezing is rapid it lessens the initial heterogeneous mass 
and segregation; it also restrains diffusion, and on that 
account tends to increase segregation ; and, therefore, to 
produce the least final segregation during the freezing 
range, the cooling should be either extremely rapid or 
very slow; also that the slower the cooling after freezing 
is complete, diffusion is favoured and segregation reduced. 
The author recognises the fact that very large steel ingots 
are more segregated than small ones, although they freeze 
very slowly, and explains this by the statement that “the 
great width of a large ingot in itself throws a serious 
obstacle in the way of thorough diffusion, because of the 
implied great distance through which diffusion must 
transport the particles in order to efface the initial hetero- 
geneous condition.” 

Chapter V. deals with cooling curves of binary alloys 
forming no chemical compound, and Chapter VI..with 
cooling curves and freezing-point curves of series contain- 
ing definite chemical compounds. 

Chapter VII. treats of the variations in electrical con- 
ductivity and other properties of series of alloys. 

Chapter VIII. is devoted to the metallography of iron 
and steel, and a classification with a definition of terms is 
given :— 

Alloy steels and cast irons are those which owe their properties 
chiefly to the presence of an element (or elements} other than 
carbon. 

Ingot iron :—Slagless steel containing less than 0-30 per cent. of 
varbon, 


less 





Ingot steel :—Slagless steel containing more than 0-30 per cent. 
of carbon. 

Weld iron:—The same as wrought iron. 
used. 

Weld steel :—Slag-bearing varieties of iron malleable at some 
temperatures, and containing more than 0-30 per cent. of carbon, 
It differs only from wrought iron in containing more carbon. 

It is doubtful whether the definition of ingot iron as 
slagless steel with less than 0°30 per cent. carbon will be 
accepted in this country, as the term is only used in 
England for very soft steels containing less than 0°15 per 
cent. carbon. The term “ weld steel” as applied to slag- 
bearing varieties of iron containing more than 0°30 per cent. 
carbon is not generally used. The question as to what is 
steel is fully discussed, and the conclusion arrived at that 
steel] has come gradually to stand rather for excellency 
than for any specific quality. Under the heading of micro- 
scopic constituents of iron and steel, Professor Howe 
gives as the chief constituents :— 

(1) In the slowly-cooled state of both steel and cast iron, 
pearlite, a conglomerate of - 

(2) The soft, weak, ductile ferrite, and 

(3) The hard, brittle cementite, in the ratio of 6 : 1, together 
with whatever excess of ferrite or cementite is preseut over and 
above this ratio. 

(4) Also in the slowly-cooled state of cast iron, graphite, a non- 
metallic and, as it were, foreign body ; 

(5) In the suddenly-cooled state of both steel and cast iron, 
austenite, 

The terms ferrite and cementite are well known, and 
the definitions given are in harmony with those of other 
metallographers, with the exception that what has pre- 
viously been called martensite in the past is now 
described as austenite. The author says: “It is unfor- 
tunate that until lately no clear distinction between mar- 
tensite and austenite has been recognised "—a conclusion 
which may perhaps be disputed by M. Osmond and 
others. The author regards austenite as a condition of the 
steel when heated above the critical points Ar,, Ar,, and 
Ar;, and that on quenching, this austenite is more or less 
decomposed, and that hardened steel is in a transition 
state between pure austenite and pearlite. He further 
regards, martensite simply as a variety of austenite. One 
cannot help remembering that, according to other 
authorities, carbon steels which are properly hardened for 
practical use never contain, so far as observation .has 
gone, any austenite. Readers must therefore remember 
this when the author refers to hardened steel. Pearlite 
is regarded as a kind of eutectic, and is called “ wolic.” 
If the carbon is less than 0°9 per cent., it is called “ hypo- 
olic,” and if above 0-9 per cent., “ hyper-wolic.” On the 
last page of the volume, however, the author has aban- 
doned the word “wolic” and substituted the term 
* eutectoid,” which is immeasurably better. 

In the same section the author fully discusses the elabo- 
rate cooling curves of iron and steel, and the results of the 
work of Sir W. Roberts-Austen with certain of Roozeboom's 
modifications. He refers to the diagram as presenting at a 
glance a summary of our present knowledge and theory. 
“* Were we to wait,” says the author, “till these theories 
are unquestionable, we might wait for ever.” 

Dealing with theories of hardening steel, the author 
states that at temperatures above the critical point Ar, 
steels consist of pure austenite. The diagram given shows 
that even pure iron free from carbon above the critical 
range is austenite. It is evident that austenite is regarded 
as synonymous with gamma iron, or the third allotropic 
variety of iron. 

‘*By sudden cooling much of the austenite is permanently 
preserved in the cold steel.” ‘‘That this preservation is never 
complete. is indicated by the fact that whereas austenite as it 
exists in the heated steel is non-magnetic, such hardened steel is 
always highly magnetic. Its capacity of becoming highly magnetic 
is referred to incipient decomposition of the non-magnetic austenite 
into ferrite and cementite, both containing iron in the magnetic or 
alpha state. This is on the general theory that permanent 
magnetism is necessarily due to the co-existence of (1) the mag- 
netic alpha iron, capable of polarisation, but by itself incapable of 
remaining polarised after the removal of the polarising force, and 
(2) non-magnetic beta or gamina iron, which acts as a brake to 
hold the polarised particles of alpha iron in place after the polar- 
ising force has ceased to act.” 

The author does not recognise that hardenite—that is 
to say, hardened steel containing 0°89 per cent. carbon— 
is a detinite chemical compound, but regards it simply as 
a solution of carbon and iron of lowest transformation 
point. The stages between hardened steel on the one 
hand and annealed steel on the other, as coincident with 
complete solution in the first case and complete separa- 
tion in the other, and that the intermediate stages contain 
mixtures of the two carbon conditions. 

Chapter IX. deals with the heat treatment of steel and 
cast iron. Under the head of heat treatment of steel the 
author refers to five important matters which require 
attention. They are as follows :— 

(1) The structure may be learned either by microscopic exami- 
nation, usually of polished and etched sections, or by an examina- 
tion of the fracture, usually with the naked eye. 

(2) Each variety of iron or steel has its own normal type or 
types of fracture to which it naturally inclines: a type (usually 
the finest of all) corresponding to the best conditions of the metal, 
another (usually the coarsest) corresponding to the worst condi- 
tion, &c. 

(3) Yet the structure of each variety of iron and steel varies 
very greatly with the heat treatment which it has undergone. 

(4) In particular, the structure of steel, especially of high carbon 
steel, is made coarse by overheating, and this coarsening of struc- 
ture is accompanied by a great injury to the quality of the 
metal. 

(5) The coarseness and the accompanying injury can be removed 
by a process of heat treatment. called ‘‘heat refining,” or by 
mechanical means, which, for brevity, :-we may call ‘‘mechanical 
refining,” or ‘‘ hammer refining.” 

The author discusses these various points in detail, and 
states that coarse fracture suggests a coarse structure. 
Discussing the question of burning steel, the author con- 
siders that the steel itself is separated in particles by the 
generation of gas between the crystals, or by carbonic 
oxide formed by the union of the infiltering atmospheric 
oxygen with the carbon of the steel. Excellent photo- 
graphs are given of the structure of burnt steels. Burn- 
ing, at least if extreme, says the author, cannot be cured 
by either heat refining or mechanical refining, and con- 
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cludes that, at any rate, in structural steels, which haye 
been overheated but not burnt, heat refining is sufticient 
to restore good properties. The question as to the 
influence of the finishing working temperature upon the 
size of the grain is fully discussed, and illustrations 
clearly show that as the finishing temperature falls the 
tinal size of the grains become smaller and smaller. 

The Phase rule is fully discussed in Chapter X. It igs 
impossible in a review of this kind to do more than state 
simply that the author has taken very great pains to 
explain thoroughly the meaning and value of the Phase 
rule, and as physicists and chemists are beginning 
generally to refer to this rule in their modern works, it is 
important that metallurgists should not be behind the 
times. The reader is therefore referred to the original work, 

Chapter XI. is a treatise on the progress in the manu- 
facture of steel between 1880 and 1900. The author 
informs us that it appeared in 1902 as an article on iron 
and steel in the Supplement of the “ Encyclopedia 
Britannica.” In this same chapter reference is made to 
alloy steels, chietly nickel steel, manganese. steel, chrome 
steel, molybdenum steel, and Tungsten steel. The author 
points out that “the general order of merit of a given 
variety or specimen of iron or steel may be measured by 
the degree to which it combines strength and hardness 
with ductility.” In referring to nickel steel, allusion js 
made to the use of this material for making railroad rails, 
which in practice has been found to be stiffer and to resist 
wear better than the ordinary rails, but too many have 
broken in use. Under the heading of Tungsten Steel the 
author gives the compositions of some of the quick-cutting 
steels in use at the present time. In the same chapter 
the Harvey and Krupp processes are briefly described. 
Brief references are also made to the modern blast 
furnace, practical handling of raw material, dealing with 
molten cast iron, the preservation of the furnace walls, 
biast-furnace gas engines, hot-blast stoves, kc. Under 
the heading of Iron and Steel, the puddling and open- 
hearth processes, together with the more inodern Ber- 
thram Thiel, Talbot, and Monell processes are described. 
These subjects are illustrated by excellent drawings, and 
the various engineering and metallurgical appliances are 
clearly described. 

Chapter XII. is devoted to the consideration of the 
blast furnace from the point of view of the chemist and 
physicist. 

In Chapter XIII. metallurgical gas furnaces are fully 
discussed from the practical and chemical points of view. 
The work as a whole we welcome as an important 
addition to the literature of iron and steel. We have 
endeavoured to show the extent and scope of the author's 
work, and although there are many points of theoretical! 
interest which may not be generally accepted, and about 
which there will probably be much disputation in the 
future, we cannot but conclude that the book will be of 
great value to the modern student and to both engineers 
and metallurgists who wish to keep abreast of modern 
thought as well as with the theories and practice of 
metallurgy. 

SHORT NOTICES. 

The Journal o, the Royal Agi teultuval Noceely of Eugland, 
Vol. Ixiv. London: John’ Murray.—The journal this year has 
for its chief feature of interest to engineers the report on thi 
windmill trials, This report has, of course, already been published 
separately, but it may be of some service to remind our readers 
that it appears again in this volume. 

Die Priitung ron Gleichstrommaschinen in Labovatorien 
Priifréumen, Ein Hilfsbuch fiir Studierende und Praktiker von 
Carl Kinzbrunner. Berlin: Julius Springer, 1904. 

Album of Drawings Relating to the Manufacture of Ope n-heaith 
Steel. Part I,—Open-hearth Furnaces. By M. A. Pauloff. In 
atlas folio, 52 plates, with descriptive index in Russian, English, 
and French, Ekaterinslov: S, P. Jakobleff. London: E. and 
F. N. Spon. 1904.—Some time since we had the opportunity of 
noticing the excellent atlas of drawings illustrating modern 
blast furnace practice by the author, who is the professor of 
metallurgy of the High School of Mines at Ekaterinslov in 
Southern Russia, and we now have the pleasure of welcoming i 
further development of his work in the atlas of drawings whose 
title is given above. It includes a series of drawings of open- 
hearth furnaces from the original 14-ton experimental plant of 
Messrs. Martin at Sircuil down to the newest developments of 
Wellman, Campbell, Ta'bot, and others, in which the charges are 
increased to more than a hundred times the original weight. 
Among them are numerous examples of the patterns in use in the 
Ural and other Russian works, mostly rated at 20 to 30 tons, but 
which would probably be considered here to be of a higher capacity, 
and as these are mostly working drawings with much detail as to 
construction, they will no doubt prove interesting and useful to 
many metallurgists in this country. Among special points may be 
noted the general use of magnesia, and in several cases of chromic 
iron ore, for the working bed to an extent not practised elsewhere, 
and of petroleum residues for firing. Many new forms of reversing 
valves are also given, one among them being the modified Wailes 
valves in use at Saldensburg in the Ural, an arrangement which is 
very suitable for coal gas, and therefore much approved in that 
district. The plates being fully dimensioned, are meant to explain 
themselves, and therefore the text is reduced to a minimum, being, 
in fact, only a rather detailed table of contents in Russian, to 
which corresponding lists have been added in French and English 
for the use of those who are not Russian scholars, These, while 
perfectly intelligible, are not always as correctly expressed as 
might be desired, and it would be a good thing if the English list 
at least was subjected to a judicious revision, and some expansion 
might also be given to it with advantage. The work as a whole is 
excellent, and we hope that the author will receive sufficient 
encouragement to continue it in the thorough manner that he has 
begun, 
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MODERN HIGH-SPEED STEAM ENGINES. 
No, I.* 

Messrs. BELLISS AND Morcom had long been known as 
makers of high-speed engines of the open double-acting type 
for steam launches and torpedo boats for H.M. service, 
steam yachts, &c., when in the year 1889, finding an increas- 
ing demand for high-speed engines for working dynamos, 
they determined to design an engine for this purpose. At 
this time the idea was prevalent that only engines of the 
single-acting type could be made to run satisfactorily at 
the high speeds of revolution required for driving 
dynanos direct, and that double-acting engines, if used, 


| 
the valve gear for quiet working, and set about to find | 
something better. 

In so doing they evolved the design of steam cylinders 
and valves shown by Fig. 7, page 435, the high-pressure slide 
valve being placed above the low pressure and working in 
the same valve chamber, actuated by a single excentric rod. 
A number of these engines were made for driving dynamos 
in central stations, works, and ships of his Majesty’s and 
foreign navies. These engines ran at moderately high 
speeds of revolution, as follows :— 


Horse-power. Stroke. Speed of revolution. 
25 6in. a te 6 
50 Sin. 320 
100 10in, 250 


The design, it will be 
noted, is distinguished for 











directness and simplicity, | 
the number of working 
parts being reduced to a 
minimum for an engine 
of the compound type. 
This is worthy of special 
attention, because it is, in 
fact, the same engine that 
Messrs, Belliss have since 
made, and are still making 
so extensively, except 
that the working parts 
have been enclosed to 
permit the application of 
the system of forced 
lubrication originated by 
them in 1890. 


The effect of the con- 
tinuous use of the oil 
“an upon a knock in a 
bearing must have been 
a matter of common 
knowledge to those’ in 
charge of reciprocating 
engines from a very early 
period. As the oil flows 
down the lubricating 
pipe it-enters the bear- 











Fig. 1—EARLY MARINE CET 
would either knock themselves to pieces in a short time. 
or require such frequent adjustment as to preclude their 
use for the long continuous runs which central station 
practice required. Messrs. Belliss and Morcom, however, 
with their past experience of high-speed engine work to 
guide them, thought otherwise; and from the first the 
designs of high-speed engines evolved from their works 
have been on the double-acting principle. 

The first engines produced, of which eight were made 



































ing and insinuates itself 
in a film between the 
journal and the brass, 
the knock first softens 
and then goes off altogether, only to return when 
the supply of oil ceases and the bearing surfaces 
again come into metallic contact. Many engineers must 
have noticed this before Messrs. Belliss and Moreom 
made the first practical application of the principle 
which the foregoing experience suggested to them. The 
single-acting engines, of which that designed by the late 
Mr. Willans on the constant thrust principle was the 
chief exponent, 











had established a strong position, and | 


oil channels leading from one bearing to another, the oil 


| escaping from the bearings being allowed to drain down 


into the crank pit and return to the pump for re-use. 
Messrs. Belliss from. their past experience had predilec- 
tions for the open type of engine; but it was obvious that 
to make the new system a success the working parts of 
the engine would have to be enclosed. After some pre- 
liminary experiments with the system applied to one of 
their open engines, temporarily enclosed with light steel 














Fig. 2—FiRST FORCED LUBRICATION ENGINE 


plating, the engine illustrated by Fig. 2 was designed 
being the first engine made on the new forced lubrication 
system now so well known as the Belliss patent self- 
lubricating type. This engine was originally set to drive 
the machinery in one of their workshops, and is still in 
constant and regular use driving a dynamo for lighting 
the offices, &c., at the makers’ Ledsam-street Works. In 
connection with this engine the forced lubrication system 
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Fig. 3-BELLISS AND MORCOM ENGINE WITH 


for driving dynamos on H.M. ships, are illustrated by 
Fig. 1. These engines were compound, with high and 
low-pressure slide valves of the piston type placed side by 
side at the back, the high-pressure slide valve taking 
steam on the inside and exhausting directly to the low- 
pressure slide valve, which cut off on the outside edge. 
The valves moved simultaneously, being worked from the 


high-pressure connecting-rod through a form of radial | 


valve gear, which has since been adopted in several other 
designs of high-speed engines. These engines are still 
after the lapse of years, in constant use; but Messrs. 
Belliss soon realised that there were too many joints in 


~ * Nod appeared April 15th. 








were in great favour with central station engineers, and it 
was evident that a further step in advance was necessary 
if the double-acting engine was to compete successfully 
with them. After passing in review various devices for 
automatically taking up the wear on the bearing and 
keeping it in a state of adjustment, the idea presented 
itself that if the space between the bearing surfaces could 
be filled with a film of oil, not only would knocking be 
prevented, but wear annihilated, friction reduced, and the 
mechanical efficiency of the engine increased. Messrs. 
Belliss devised and protected by letters patent an arrange- 
ment by which oil was to be pumped continuously into 
all the bearings of the engine through a special system of 
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FORCED LUBRICATION 


may be described, as it is substantially the same as used 
by Messrs. Belliss at the present time. 

Oil is supplied to the bearings under pressure from a 
pump placed in the crank pit and usually worked from a 
pin in the valve excentric strap. The oil pump draws its 
supply from the crank pit through a cylindrical strainer, 
round which is wrapped fine wire gauze to keep grit and 
dirt from getting into the bearings. Attention to the 
cleanliness of tke oil in the crank chamber is naturally of 
the greatest importance. The delivery branch of the 
pump is connected to a main pipe, from which branch 
pipes are led to nipples screwe 1 through the caps into the 
brasses of the main bearings. The method of conveying 
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the oi] from the main bearings to the crank pins and 
crosshead bearings will be seen by reference to Fig. 3. 
A circumferential groove is turned in the brass, from 
which a hole drilled in the shaft conducts the oil to a 
similar circumferential groove in the crank-pin bearing. 
rom the groove in the crank-pin bearing the oil is con- 
ducted by a hole and pipe to the interior of the crosshead 
pin, and thence by a similar arrangement of circum- 
ferential groove to the guide shoes. The lubrication of 
the excentric-rod and valve-rod pin is dealt with on 
similar lines. 

From the main oil pipe a pipe is led to a pressure 
guage reading up to 501b., which shows at a glance 
whether the oil pressure is being maintained, the usual 
pressure being 10]b. to 20 1b. per square inch. There is 
also a valve for adjusting the pressure. 

It will be noted that the arrangement described forms 
a continuous or, so to speak, arterial system of oil 
channels, by which oil is fed into all the journals and 
guides. 

Before this engine had run many months it was found 
that an ordinary pump, with loose valves and stufting- 
boxes, was too liable to derangement, and required too 
much attention to meet the requirements of continuous 
running. A form of oscillating pump was then devised. 
The plunger was made aclose fit in the barrel, a stutting- 
box being dispensed with, and a port in the barrel, which 
oscillated on trunnions, came alternately opposite suction 
and discharge ports in the pump body. This form of 
pump, working as it does, immersed in the oil in the 
crank pit, has been found to run through the life of the 
engine without any attention, and has contributed in no 
slight degree to the success of the system. 


which three cranks afforded. It was, however, soon 
found that with quick revolution engines there was no 
difficulty in parallel working, even with opposite crank or 
single-crank engines, if sufficient fly-wheel effect were 
allowed, and as the large number of cylinders was pre- 
judicial to the best economy, Messrs. Belliss and Morcom, 
in 1898, produced their triple-expansion design, of which 
a large number have been made, and of which the 2000 


| horse-power engine at the Leeds Corporation Electricity 


Works—of which an illustration is given on page 435, 
Fig. 8—is the latest and finest example. 

This engine is designed to exert 2000 brake herse-power 
as a normal full load, at a speed of 200 revolutions per 
minute, and with a steam pressure of 170 lb. per square 
inch condensing. It has also to exert an overload of 
10 per cent., or 2200 brake horse-power, for short periods 
of time, and on test a maximum load of 1887 kilowatts— 
say, 2900 brake horse-power—was actually carried. The 
generator, of the two-phase alternating-current type, made 
by the Electric Construction Company, of Wolverhamp- 
ton, hasa designed output of 1400 kilowatts to 1540 kilo- 
watts. The engine is not fitted with any tly-wheel, sufficient 
tiv-wheel effect for even turning and satisfactory parallel 
working being embodied in the revolving parts of the 
generator. 

The engine is triple expansion, with high, intermediate, 
and low-pressure cylinders, working on three cranks at 
equal angles. The dimensions of the cylinders are 23in., 
35in., and 5din. diameter respectively, with a stroke of 
piston of 30in., giving 1000ft. per minute piston speed. The 
high-pressure and intermediate-pressure cylinders have 
hard removable liners forming jackets, but to which steam 
is only admitted for warming-up purposes before starting. 





































































































“THe Encineer" 


Fig. 4 SIX-CYLINCER TANDEM 


Fig. 8 shows in section the Belliss two-cylinder com: 
pound self-lubricating engine. It will be noted that, as 
previously stated, the design is practically the same as in 
the case of the open engine which preceded it, see Fig. 7. 
The cylinder being shown in section, the design of the 
slide valve is made clear, and when it is stated that the 
arrangement consists substantially of two slide valves, 
high-pressure and low-pressure, superposed, and working 
in the same valve chamber, the operation at once becomes 
self-evident. The high-pressure valve takes steam on 
the inside edges, and exhausts directly into the interior of 
the low-pressure slide valve, which cuts off on the out- 
side edges. The arrangement of oil pumps, strainer, and 
oil channels is also clearly shown. 

Messrs. Belliss and Morcom also make a double- 
evlinder engine of the same design and external 
appearance, the ports being so arranged that the single 
excentric again works both slide valves. 

Another type of engine originated by Messrs. Belliss 
about this time, is the six-cylinder tandem compound, 
shown by Fig. 4. This type was devised by them to meet 
a strong demand whieh arose for an engine of this kind, 
owing to troubles on account of vibration set up by high- 
speed engines in the Metropolitan Electric Light 
Stations. I* was found that a three-crank engine, with 


cranks at equal angles, and a complete engine on each | 
crank, the weights of the moving parts on each line being | 
equal, did not set up these troublesome vibrations, and in | 
consequence, whenever there was any possibility of | 


trouble occurring from this cause, this type of engine was 
specified. Another reason in favour of this type was, that 
alternating-current dynamos were just then coming into 
use, and it was supposed that such machines could not 
be successfully run in parallel without the even turning 
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Repeated trials which Messrs. Belliss and Morcom have 
made show that jacketing is worse than useless in the case 
of high-speed engines using superheated steam, and this 
engine is specified to use steam superheated 100 deg. Fah. 
The cylinders are fitted with piston valves throughout, this 
being in accordance with Messrs. Belliss’s usual practice. 
Not only are the piston valves best for smooth running 
and efficiency, but also for economica! performance. 
This is contrary to the opinion usually held amongst 
marine engineers; and while it is possible that flat slides 
may have advantages for slow-speed engines, Messrs. 
Belliss have satisfied themselves, by careful tests, that 
piston valves give the best economy with their own high- 
speed engines. It may here be mentioned that although 
Messrs. Belliss occasionally fit automatic expansion gear 
to their engines to meet special conditions, or their 
customers’ requirements, they have never been advocates 
of this or any other form of complication, as they consider 
that for central station conditions, where trustworthiness 
must always be the first consideration, engines cannot 
be too simple in construction. 


Reverting to the Leeds engine, there are two pumps for | 
supplying oil to the bearings, worked off the crank shaft | 


with a complete system of oil pipes leading to the various 
bearings. Even the governor—which is arranged vertically 
at the end of the engine and driven by bevel gearing—is 
forced lubricated. The oil from the bearings drains into 
the crank chamber, and thence through a pipe into an 
outside tank, where it is cooled, and from which the pumps 
draw through fine wire gauze strainers the supply for the 
bearings. In addition to the main oil supply, there is an 
auxiliary supply from pumps worked by the circulating 
engine in connection with the condensing plant, which 
may be used for flushing the bearings before the engine 


is started, or for reinforcing the main supply. This 
auxiliary oil supply is fed into the crosshead bearings by 
means of telescopic pipes. 

The engine exhausts into a surface condenser with 
independent air and circulating pumps. The official trials 
of the engines were carried out on the site under the super. 
vision of Messrs. R. Hammond and Sons, the consulting 


Curves showing Water Consumptions of Various Types 
under Various Conditions. 


Lbs. per BHP Hour. 





Load 
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Fig. 5—-STEAM CONSUMPTION CURVES 


engineers to the Corporation. The trials consisted of a 
| twelve hours’ endurance test at full load, using saturated 
| steam, the superheaters being temporarily put out of 
action ; a six hours’ run at half load followed as well as 

maximum load tests, condensing and non-condensing. 

The superheaters were then brought into use, and 
further full load tests made, using the highest degrees of 
superheat obtainable. The results of the tests were as 
| follows: ; 
Superheated 
steam. 

Full load. 
. 183-2 


Saturated steam. 

Full load. Half load. 

Boiler pressure— pounds 179 W776. 
Superheat—deg. Fah. ... 

Vacuum at engine—inches .., 

Water per I.H.P.—pounds ... 

S E.H.P. a 


25-43 
14-67 
16-29 
» _kilowatt— ,, ... 21-84 
Combined efficiency— ,, ... 90-02... sae 
The foregoing steam consumptions are for the water 
measured into the boilers, and include all boiler and steam 
pipe losses. Check measurements were also taken at the 

| condenser discharge, which showed that boiler and steam 
| pipe losses amounted to about ‘79 1b. per kilowatt at full, 
and 1°611b. per kilowatt at half load. The steam con- 


14-82 
19-87 
&9-8 


Typical Efficiency Diagram of 3 Cylinder Triple Expansion 
a 2 Cylinder Compound Engines . 
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sumptions so measured, which are, of course, the real 
consumptions of the engine, were :— 
Saturated steam. 


Full load, Half load. 
14-13 15-11 
” , 5-7 17-9 14-25 
a kilowatt— ,, ... 21-06%... 24 19-08 
Another type of engine which Messrs. Belliss have 
made of late years is a three-cylinder compound. This is 


Superheated 
steam, 

Full load, 
12-78 


Water per 1.H.P.—pounds, 
E.H.P.— 


” 





substantially the same as their triple-expansion engines, 
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HIGH-SPEED ENGINES 
MESSRS. BELLISS AND MORCOM, LIMITED, BIRMINGHAM, ENGINEERS 


For description see page 4:3) 
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so far as design of parts is concerned, but with one high- 
pressure and two low-pressure cylinders instead. This 
type of engine is somewhat less costly than the triple 
expansion, and so meets acceptance where capital outlay 
is the first consideration, and when the steam pressure 
available is low, or for non-condensing conditions ; 
but careful tests which have been made show that 
under condensing conditions, and for steam pressures 
of 120 lb. and upwards, the triple type has an 
advantage of about 15 per cent. in economy; in fact, 
the economical performance _of the three-cylinder 
compound type is found to be rather worse than the two- 
cylinder compound. The three-cylinder compound engine 
is also at a disadvantage as regards even turning. There 
is the further point that if an increase of power is obtained 
by means of a by-pass the compound becomes a simple 
engine, and therefore wasteful of steam. When the by-pass 
is used with a triple-expansion engine, admitting steam 
to the I.P. valve chest, the engine is still a compound, 
with steam consumption corresponding. 

The consumptions previously given for the Leeds 
engine, good as they are for the temperature of steam 
used, are not the best which Messrs. Belliss have obtained. 
Results as low as 16]b. per kilowatt and 11 1b. per brake 
horse-power have been recorded with only 200 deg. Fah. 
superheat. 

The subjoined diagram—Fig. 5—shows the average steam 
consumption of some of the various types of high-speed 
engines. These curves are interesting, not only as illus- 
trating the relative economy under the various conditions 
stated, bat also as showing the very considerable advance 
in economical performance which has taken place. 
Advocates of gas engines and turbines are very prone to 
take for granted that the reciprocating engine actually, as 
well as theoretically, has reached its limit, and that no 
appreciable improvement in economy is obtainable; but 
that this is far from beinga fact is shown by a comparison 
of the results obtained with engines six years ago and at 
the present time. Taking the 500 horse-power size as a 
case in point, six years ago, following the requirements 
which then obtained among central station engineers, the 
six-cylinder compound engine, with a complete engine on 
each crank, was in vogue, and being largely supplied to 
various stations throughout the kingdom. This engine, 
on account of its multiplicity of cylinders, was, naturally, 
not the most economical kind, and with the saturated 
steam which was then common, a consumption of 21]b. 
per brake horse-power was about the best that could be 
obtained. Comparing this with the present possibilities, 
as represented by a 500 horse-power triple-expansion 
engine, using steam superheated 200deg., and giving a 
performance equivalent to 11 lb. per brake horse-power, we 
are brought to the somewhat startling conclusion that the 
steam consumption has been actually cut down to some- 
thing like one-half of what it was a few years back. This 
result, follows upon the use of engines of an improved 
type, and the use of steam of better quality, more nearly 
approaching the ideal condition of a perfect gas than the 
watery vapour which used to, and even now often does, 
pass for saturated steam. 

As may be expected, the mechanical efficiency of 
engines with forced lubrication is exceptionally high—so 
high, in fact, that in the early days the results obtained 
were often discredited as being too good to be true. In 
1896 trials made by Professor Kennedy of a 200 horse- 
power compound Belliss engine, with a water dynamo- 

brake horse-power 
Soe ee Sa 
indicated horse-power 
excess of 96 per cent., and some doubt was expressed 
concerning the possibility of this result being correct, 
although the tests were carried out with the utmost care. 
But when it is remembered that Professor Thurston 
demonstrated that in an engine fitted with a balance 
slide valve 70 per cent. of the frictional losses were in the 
bearings, guides, and other parts affected by the oil under 
pressure, it is not wonderful that there should be a very 
great reduction in the frictional losses due to the oil film. 
It must also be remembered that from the design of the 
engine, the cranks being opposite, the loads on the main 
bearings largely tend to neutralise each other; also that 
there is orly one excentric valve and rod; that the slide 
valve is of the piston type, and therefore in perfect 
equilibrium ; that the piston rings are of a design exerting 
a light pressure of the cylinder walls, and that the 
internal parts of the cylinder are also freely lubricated 
with oil, and, further, that with ordinary open engines 
efficiences of 85 to 90 per cent. are claimed. It is really 
not surprising, in view of these facts, that a result of 
96 per cent. should be recorded. Fig. 6 above gives 
typical efficiency curves for engines of the compound and 
triple-expansion type. 


meter, showed an efficiency, 








SUPPLY EXTENSIONS IN 
BIRMINGHAM. 


EARLY progress is expected to be made with the new works 
undertaken by the Birmingham City Council, in connection 
with their tramways system and for lighting purposes. The 
Summer-lane station has already cost £85,000, and it has now 
been decided to spend an additional £260,000 upon a ‘“ first 
equipment ’’ of that station; whilst other extensions which 
have already been sanctioned will bring the entire outlay up 
to £441,000. Birmingham wisely intends to have plenty of 
power for the supply of the various tramways which, from 
time to time during the next few years, will be taken over by 
the Corporation. An increasing demand is also being 
experienced for current for private lighting and private power. 
The present stations are taxed to their utmost capacity in 
times of top load, and no considerable extension of them is 
possible. It may be remembered that under the Corporation 
Act, 1903, the Council obtained powers to work tramways in 
the city subject to the existing leases which expire in 1906, 
and. which refer to a length of about twenty-four and a half 
miles. The leases of the remaining tramways, having a 
length of about nine miles, will not expire until 1911. 
There is no doubt, however, that the tramway undertaking 
will be largely developed in the near future, by the opening 


ELECTRIC 





of new and the extension of existing routes. The call for 
electric power is therefore likely to be considerable. The new 
scheme may be credited to Mr. R. A. Chattock, Birmingham's 
new city electrical engineer, who came to the Midlands from 
Bradford, in September last, and who in the present proposals 
has provided for the probable demands for current, for both 
tramway and ordinary purposes, for about the next ten years. 
The estimated cost of erecting and equipping the station to a 
capacity of 22,000 kilowatts is £510,000, including £130,000 
for the building. For the present it is proposed to equip the 
station to a capacity of 8500 kilowatts, namely—3500 for 
private lighting, 3500 for tramway purposes, and 1500 spare 
plant, at a cost of £260,620. 

The present equipment owned by the Corporation consists 
of two generating stations with low-tension direct-current 
plant, which supplies electricity for lighting and private 
power purposes by means of a three-wire network, 440 volts 
across the outers, and 220 volt lamps on the consumers’ 
premises. At present there is a little over 5000 kilowatts 
installed in the two stations. The network is chiefly in the 
centre part of the city, and it is impossible to extend to the out- 
lying portions of the city without the adoption of high-tension 
supply. It has therefore been decided to install in the 
Summer-lane station a certain amount of high-tension plant 
which will supply three-phase current at 5000 volts and 
having a periodicity of 25 cycles per second. This current 
will be distributed to sub-stations of which at present it is 
proposed to equip four. It will be transformed down by 
static transformers, and converted into direct current by 
means of rotary converters. Two distinct supplies will be 
given from each sub-station, one for lighting and private 
power purposes, and the other for the electric tramway service. 
The main generating station will also be equipped with direct- 
current low-tension plant, which will be used for supplying 
light and power in the immediate neighbourhood of the station. 
It is proposed to put in at first 8500 kilowatts, but the 
ultimate capacity of this new station will be about 22,000 
kilowatts, and it has been decided to adopt Belliss and 
Morcom engines running at 160 revolutions per minute. 
Surface condensers will be used, the circulating water being 
obtained from the canal. The steam will be superheated 
about 150 degrees at the boilers, and eight Babcock and 
Wilcox boilers will be put in, each capable of evaporating 
24,000 lb. of water per hour. The superheaters will be of the 
same firm’s make. The boilers will be fitted with Babcock 
and Wilcox chain-grate stokers, and there will be a complete 
system of overhead coal storage and conveying apparatus for 
dealing with the coaland theashes. The coal will be brought 
in by barge, and will not be touched by hand after it is thrown 
out of a barge on to the conveyor on the bank of 
the canal. Economisers will be employed. The circu- 
lating water will be dealt with in bulk by a separate 
pumping plant, part of which will be steam driven and part 
electrically driven. This will draw the water from the canal, 
and pump it through the condensers, and discharge it back 
into the canal at a point about a quarter of a mile distant. 
In this way a large volume of water will be available, and it 
is hoped that the use of cooling towers will not be necessary. 
As far as can at present be seen, the scheme will provide for 
the requirements of the city for a period of about the next ten 
years. 

Tenders have already been accepted in connection with the 
scheme to a total of about £173,000. Other tenders remain 
to be invited to the extent of about £268,000 during the next 
twelve months. These include buildings, piping—steel and 
cast iron—comprising steam piping, feed water piping, and 
circulating water piping, coal conveying gear, overhead cranes, 
storage batteries, and a certain amount of auxiliary electric 
plant, circulating pumps, and workshop equipment, such as 
lathes, &c. 








PROVISIONAL ORDERS, 1904. 


ConSIDERING the present Provisional Orders in the aggre- 
gate, without any special distinction of class, they surpass by 
a couple those of last year in number, and in money by a 
round half million of capital. This balance is altogether due 
to the further development of electric lighting, upon which it 
is proposed to spend double the sum applied for in the 
previous session. The accompanying table gives in a short, 
clear way the general heads of all the different Orders 
applied for and now before the Board of Trade. It should be 
mentioned that the asterisk prefixed to some of the capital 
amounts signify that they include only the estimate of the 
actual cost of construction of the projected undertaking. 
There are but three tramway Provisional Orders worth 
quoting. Q@neis to authorise the United Kingdom Tramway, 
Light Railway, and Electrical Syndicate, Limited, to con- 
struct and work twenty-one miles of tramways in the county 
of Durham, and to raise £95,000 for that purpose. For a 
smaller mileage in the county of Glamorgan the Penarth 
Tramways Syndicate apply for £85,000, and the Calverly 
District Council require £40,000 for some additional lines of 
their own. 

| Number 


Provisional Orders. of applica- 
tions. 





Proposed 


capital. Length of tramway. 





| 
England, Wales, and £ | 
Scotland— 
Tramways 


United Kingdom— 
Piers and harbours 
Electric lighting 
eR Te 
WO. ss ne 
Gas and water.. .. 
Total gas and water 
General total for 

tramways, piers, 
and harbours, elec-| 
tric lighting, and 
gas and water Pro-| 
visional Orders . .| 


| 


*307,380 | Double line 6 m. 72 ch., 
single line 28 m. 30 ch. 


*25,000 


855,079 


} 119 2,855,057 | Double line 6 m. 72 ch., 
| single line 28 m. 30 ch. 








Not only is double the capital—£644,000—to be expended 
under the present Gas Provisional Orders, as against the 
amount for last session, but some of the individual projects 
compare with their predecessors in an equally high ratio. 
The Herne Bay Gaslight and Coke and the Pembroke 
Docks and Town Gas Companies headed the list of 1903 with 
capitals each of £50,000. Among the present applicants to the 
Board of Trade is the Northampton Gaslight Company with 
a request for £150,000. The Stirling Gaslight Company 
proposes to raise £80,000, the Romford Gas and Coke £66,666, 
and the Grays Gas £62,000, for the construction of further 
works, and additional manufacture and storage. Under the 





Water Orders, the Frimley and Farnborough District: Water 
Company applies for £62,000 to extend its limits of supply 
so as to include the parish of Winchfield, in the count, of 
Southampton. A capital of £40,000 is needed by the Rain. 
ham Company to enable it to lay on services for some of the 
neighbouring districts, and to construct further works. 
Under the Pier and Harbour Provisional Orders, a single 
application for £25,000 to build a promenade pier, a quarter 
of a mile in length, at Broadstairs, is the only example worth 
recording. In 1903 there were twenty Orders of this clacs 
with an aggregated capital of £118,500. 7 

There are a few examples of the Electric Lighting Pro. 
visional Orders deserving notice, but, with the exception of 
one, the individual capitals solicited are comparatively small, 
The respective totals for the present and part sessions are as 
74 to 61, and as £1,.167,598 to £642,225. Themaximum sum 
proposed to be expended in any single undertaking js 
£200,000, sought for under the Acton Electric Lighting 
Order, to authorise the Metropolitan Electric Supply Com- 
pany, Limited, tosupply electricity within the urban district of 
Acton. All these Lighting Orders may be divided into two 
nearly equal classes—those applied for by companies, and 
those introduced by corporations, rural and urban district 
councils, and other local authorities. Sums of £40,000 and 
£30,000 are included in two separate Orders of the Shropshire 
and Worcestershire Electric Power Company, and the last 
named amount is asked for by the Twickenham and Ted 
dington and the Ramsgate Companies. There are five minor 
applications on behalf of private parties, which complete our 
list. 

In this category have not been included any Provisiona 
Orders for which application is made to the Secretary for 
Scotland, under the Private Legislation Procedure (Scotland) 
Act of 1899. Twenty-five applications of this nature were 
lodged at the office of the Secretary on December 17th last 





ROCKING FURNACE BARS. 


THE advantages pertaining to a simple system of gently 
and uniformly shaking or rocking furnace fire-bars by which 
the ashes, &c., will be deposited in the ashpit, and free 
passage given for the air draught to have full play upon the 
burning fuel on the grate, are well recognised, and innumer- 
able are the means by which the needful—and not more than 
the needful—motion has been sought. Our illustration 
shows a rocking fire-bar of this kind. It forms the subject 
of a patent taken out by Mr. James Neil, of 101, Vincent- 
street, Glasgow. From our illustration it will be seen that 
the bar has longitudinal openings, between parallel webs, 
and an outer web at each side formed with projecting ribs. 
As bars of this style, made full length of the furnace for 
ordinary boilers, would for obvious reasons be very unsatis- 


NEIL'S FURNACE 


factory, if not quite worthless, the bars are made in two or 
more lengths, and the several lengths are coupled together. 
This coupling, and the manner of fitting it, is a feature in 
the design of the bar under notice. By its means the bar 
lengths communicate the rocking motion from one to the 
other, and it is so formed as to prevent the bars parting from 
each other longitudinally, and always to keep them in their 
proper position relatively to the transverse bearers. Some of 
the advantages claimed for this method of detachably con- 
necting two lengths of rocking bars so as to oscillate them 
as one, are convenience of handling, ease in removal and 
replacement for boiler inspection or repairs, non-liability to 
warp or get out of easy working order on the hardest fired 
boilers, land or marine. The serried edging of these bars 
may suggest to some that hard wear and tear from the heat 
of the fuel and from knocking may perhaps in time lead to 
small quantities of good fuel dropping into the ashpit, but 
our inquiries from users of the bars point to this not 
being so. 

The bar under notice has been fitted for a number of years 
in several of the Clyde river steamers and in some of the 
large ocean-going steamers belonging to the Allan Line, City 
Line, &c. The cost of upkeep is said to be less than with 
ordinary fire-bars. 








Tue Austrian battleship Erzherzog Friedrich will be 
launched at Trieste on April 30th, says the France Militari. 
Her length is 387ft. ; beam, 71-23ft.; draught, 24-54ft. ; displace- 
ment, 10,600 tons; engines, 14,000 horse-power; speed, 19.25 
knots. Herarmour-belt will extend 4ft, 9in. above and 3ft. 11-24in. 
below the water-line. The whole of her armour will be of Wit- 
kowitz nickel steel, and will weigh 2922 tons. Her auxiliary 
engines will number 87, with 140 steam cylinders, She will carry 
four 9-45in., twelve 7-48in., fourteen 2-75in., and ten 1-45in. 
guns, four mitrailleuses, and two submerged torpedo tubes of 
17-7lin. calibre. Her 7-48in. guns will each fire four rounds a 
minute, 
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RAILWAY MATTERS. 


Tur railhead on the Cape-to-Cairo Railway is now 
within three miles of the Victoria Falls, on the Zambesi. 


THE opening of the Leek and Manifold Light Railway, 
which was expected to take place at Whitsuntide, has been post- 
poned until the end of June. 


DurinG the half-year ended December 31st last the 
Uganda Railway carried 2672 tons of country produce, as compared 
with only 923 tons during the second half of 1902. 


Tue directors of the North Staffordshire Railway 
Company have appointed Mr. Tonman Mosley, of Bangors, Iver, 
ucks, chairman in succession to the late Sir Thomas Salt, Bart. 


Tur Board of Trade have recently confirmed the Kent 
and Kast Sussex Light Railway--General Powers—Order, 1904, 
amending the Cranbrook and Tenterden Light Railway Order, 
and for other purposes, 


Tue first year’s working of the electric trams at 
Chester resulted in a slight profit, and the Corporation have 
decided to extend the system to Boughton, at an estimated 
expenditure of about £16,000. 


Tur Light Railway Commissioners report favourably on 
the scheme to construct a light railway from Hope, +/4 Bradwell, 
to Castleton, Derbyshire, and they have forwarded a draft order 
for the approval of the Board of Trade, 


FoLLowING the example of the Great Central and 
Midland Railway Companies, the Caledonian Railway Company 
contemplates an experiment with the zone system of railway tickets 
to meet the competition of Glasgow Corporation’s electric tramway 
cars. 

Tue Gloucestershire County Council have appointed 
representatives to confer with those of the Worcestershire County 
Council upon the advisability of establishing light railways to 
meet the convenience of people trading at Upton-on-Severn and 
Newent markets. 


Mr. CuristopHER N. WILKINSON, who for thirty-three 
years filled the position of secretary to the North-Eastern Railway, 
and retired in f omenan last owing to ill-health, died at Scarborough 
last week at the age of seventy-six. Mr. Wilkinson was a native 
of Bebworth, near York. 


A BILL, promoted by the Wolverhampton Corporation, 
to obtain from Parliament power to construct tramways, seeks to 
join up the tramways with different districts by using motor 
omnibuses as feeders. If possible, the motor omnibuses will also be 
used during the construction of the tramways. 


Tue balance-sheet of the Hungarian railway strike 
has been made known. The loss suffered by the State amounts 
to £87,000 in passenger traffic, and £300,000 in goods traffic. 
According to the statistical report, 800,000 people were unable to 
begin or continue their journeys, and 375,000 tons of goods could 
not be forwarded, 


Tue London and South-Western Railway Company, 
which was among the first of the companies to make a trial of 
wagons of large capacity, has now in use a number of 15-ton 
wagons. The new wagon gives the 50 per cent. greater loading 
capacity than the standard wagons in use, with an increased tare 
of less than 14 per cent. 


Tue Atchison, Topeka and Santa Fe Railroad has 
purchased the Cane Belt Railroad, running from Sealy, Texas, 
to Matagorda, ninety miles. The building of a line to be called 
the Eastern Railway of Mexico, which will be about 500 miles 
long, and cost £2,600,000 to £2,800,000, is contemplated ; also a 
line north from San Francisco, 


Pians have been completed for the consolidation of 
two of the leading railway signal manufacturers of the United 
States—namely, the Pneumatic Signal Company of Rochester, 
with a capital of £600,000, and the Taylor Signal Company of 
Buffalo, with a capital of £160,000. The merged corporations 
will be known as the General Railway Signal Company, capitalised 
at £1,000,000, 


Tue Lancashire and Yorkshire Railway (Steam 
Vessels) Bill was passed by the House of Commons Committee 
last Friday, subject to the following restrictions :—(1) That the 
powers sought by the Lancashire and Yorkshire should be limited 
to the Continental ports specified in the Bill, and to the ports of 
Goole and Hull, in England ; and (2) that the powers shall lapse 
in respect of any of these powers which are not exercised within a 
period of five years, 


Tue Board of Trade give notice that, pursuant to 
Section 10 (2) of the Railway Employment (Prevention of Acci- 
dents) Act, 1900, they propose to make a Rule (on the application 
of the Taff Vale Railway Company) varying Rule 8 of the 
Prevention of Accidents Rules, 1902. Copies of the draft Rule 
may be obtained at the offices of the Board of Trade, 7, Whitehall- 
gardens, 8.W. Any objection or suggestion made with respect to 
the draft Rule by or on behalf of persons affected must be lodged 
with the Board of Trade within five weeks from this date. 


Tue loss sustained by the Farnworth District Council 
electricity and tramways undertaking for the year ended 
March 31st amounts to £1780, which compares with a loss of 
£1931 last year, and is equal to a rate of 5d. in the pound. The 
number of units supplied for lighting has increased from 40,719 to 
62,650, and for tramways from 291,335 to 317,126, and the charge 
to the tramways for current has been reduced from a penny to a 
halfpenny per unit. The number of passengers carried shows a 
decrease of 131,087, but the receipts per passenger have increased 
by -16d. 


Tue Board of Trade report on the accident at Gomshall 
Station, on the South-Eastern and Chatham Railway, on February 
20th, when the engine of a troop train from Gravesend to South- 
ampton left the rails, and the driver and fireman of the train and 
four men of the Northumberland Fusiliers were injured, was issued 
on Saturday. The inspector, Major Pringle, says he is forced to 
believe that the speed of the train at the time of derailment was, 
in all probability, more than fifty miles an hour, and points out 
that the permanent way in general on the branch on which the 
train was travelling is not suited to such high speeds, With the 
exception of one through train a day the average time-table speed 
does not exceed about thirty miles an hour, 


Ir any one wishes to magnify the English accident 
record for the purpose of showing a worse condition there than in 
the United States, now is his time, says the Railroad Cazette, for 
the record for 1903, just issued, shows an increase in the number 
of passengers killed in train accidents of no less than 317 per 
cent., as compared with the year preceding. Quite likely an 
equally startling comparison could be made on 23,000 miles of 
railroad in America, if one were to select the right years, but 
that should not disturb an enthusiast. The rational way to look 
at the casualties is to compare them—as far as the facts are avail- 
able—with the number of persons liable to accident ; and such a 
comparison, says our contemporary, shows England still the safest 
country in the world for the railroad traveller, in spite of the 
(ilasgow disaster, which is the principal factor in raising the 
number of passengers killed in collisions and derailments from six 
in 1902 to 25 in 1903, 


NOTES AND MEMORANDA. 


THERE are now between fifty and sixty petroleum wells 
in the north-east portion of the island of Borneo, with a total daily 
production of 600 tons of oil. 


Or 900 tons of sewing n achines imported into Turkey 
last year two-thirds came from America, a quarter from Germany, 
and alimited quantity from the United Kingdom, Austria-Hungary, 
and France. 


THE official records gf the output of German pig iron 
for the three months ended March 31st show a production of 
2,461,853 tons, against 2,391,032 tons in the corresponding three 
months of 1903. 


THE imports of iron ore into the United Kingdom for 
the first three months of the present year have been 1,384,957 tons, 
which is « decrease of 260,000 tons on the corresponding imports 
for 1903, The decrease of imports has mainly occurred in Spanish 
ores, 


THE new cruiser U.S. Denver made a second attempt 
recently to come up to the speed requirements in a trip over the 
Cape Ann Course, Her average speed for four hours was 16-70 
knots per hour, but the contract requirements were for 17 knots. 
The Navy Department will accept the cruiser at the reduced rate. 


To show the importance which Belgium attaches to the 
utility of canals, it is only necessary to note the fact that about 85 
per cent, of the navigable waterways are under the direct control 
of the State, and that it is in addition a large shareholder in the 
canals conceded to private companies, The remainder of the canals 
are locally administered. 


THE wasteful conditions prevailing in the Baku oil 
fields may be understood from a table of fire losses compiled by 
the technical committee for the preservation of the fields. 
Beginning with 1897 and up to September, 1903, there were 137 
fires, which destroyed 1328 derricks, the total damage amounting 
to 9,988,505 roubles, or £1,028,816. 


TuE official figures show that Natal produced in 1903 
713,548 tons of coal, as compared with 599,821 tons in 1902. The 
exports for the two years were 299,873 and 250,969 tons respec- 
tively. In 1903 there were exported from Durban 7533 tons, 
exported over land to Orange Colony and Transvaal 15,769 tons, 
and bunkered at Durban 275,571 tons. 


In allowing for driving centrifugal pumps the brake 
horse-power should be, it is suggested, in the ratio of one brake 
horse-power for each 5000 gallons raised 20ft. per hour. Some- 
thing extra should be provided for long pipe friction. This 
provides for a pump efficiency of 50 per cent. The overall 
efficiency of a pump and an electric motor should not be taken at 
more than 40 per cent. 


Two large pumping engines are in course of construc- 
tion for the city of Wellsvile, Ohio. The engines are of the cross 
compound vertical Corliss condensing type. Each pump will have 
a capacity of 3,000,000 gallons per twenty-four hours when pump- 
ing against a pressure of 145 lb. per square inch, with a steam 
supply at a pressure of 160 lb. per square inch. A duty of 
100,000,000 foot pounds for every 1000 Ib. of steam used is 
guaranteed for each engine. 


THE director of the municipal observatory at Paris con- 
siders that radium has before itan undoubted field of usefulness in 
meteorology. Up to the present all methods of measuring the in- 
tensity of variations in the electricity of the air have been very 
defective, especially in times of frost, owing to the extent to which 
water has to be used for this purpose. Radium, however, has dis- 
pelled the difficulty arising from frost, thereby greatly facilitating 
the study of atrial electricity. 


THE new Springfield magazine rifle, which has under- 
gone its preliminary tests with very satisfactory results, is to 
replace the Krag-Jorgensen in the United States Army. By means 
of a larger charge of powder the muzzle velocity has been raised 
from 2000ft. per second in the present gun to 2300 in the new. 
This is accompanied by an increase in the muzzle energy from 
1952 foot-pounds to 2582; and by a decrease in the maximum 
ordinate for a trajectory of 1000 yards, from 25-8ft. to 20-67ft. 


A DIFFICULTY has been found in California in transport- 
ing the heavy oils of the Kern River Valley. A pipe line was 
recently finished from Bakersfield to a point on San Francisco Bay 
—a distance of 280 miles—with pumping engines 10 miles apart. 
When the line was opened, however, it took the thick Kern oil 
five days to travel 37 miles, and there was every prospect that a 
still ionger time would be taken to pass through the next 37. 
According to the Jron Age, heating the thick oil to 120 degrees is 
to be tried, and the number of pumping stations is to be doubled. 


A TELEPHONE, which is intended for use exclusively in 
situations where cross-connections may occur between the tele- 
phone conductors and high tension circuits has been invented by 
Messrs, Siemens and Halske. The feature of the instrument is 
that there are no metal parts outside the case which can be 
touched. Instead, everything is made from either hard or soft 
rubber, and all the metallic parts of the instrument are contained 
in a walnut case, The instrument is also provided with high- 
tension fuses, suitable for 3000, 5000, or 10,000 volts, depending 
on the voltage used in the station or district in question. 


In 1902 the number of barges arriving at the port of 
Antwerp amounted to 31,850, with a tonnage measurement of 
5,705,731 tons, and of these 25,886, measuring 3,710,813 tons, were 
engaged in purely Belgian traffic, whilst 5964, measuring 1,994,918 
tons, were engaged in the transport of merchandise from Holland, 
Germany, and France. The clearing returns were even larger, 
the total number of barges leaving Antwerp amounting to 33,250, 
measuring 5,939,674 tons. Of this number 26,435 barges, measur- 
ing 3,686,585 tons, came from industrial centres in Belgium, and 
6815, measuring 2,253,089 tons, from various places in Holland, 
Germany, and France. 


THE applications of electricity on board the U.S. battle- 
ship Virginia are much wider than in the case of any other battle- 
ships in existence, with the possible exception of the Kearsarge and 
the Kentucky. All the turrets have electrical turning gear, and 
the ammunition hoists, blowers to the turrets and general ventila- 
tion, the general workshop and practically all of the auxiliaries 
outside of the engineers’ department and excepting capstan and 
steering gear, are to be electrically driven. To provide for the 
power required for these purposes there will be installed eight 
engines and dynamos, mounted on combination bed plates, two 
having a rated output of 1250 ampéres at 125 volts and six with 
625 amptres at 125 volts. 


THE largest American battleship, the Virginia, was 
successfully launched on April 5th, 1904, at the yard of the 
Newport News Shipbuilding Company, Newport News, Va. The 
vessel is 435ft. long and 76ft. 24in. broad on the water line, with 
a maximum full-load draught of 26ft. The trial displacement, 
with draught about 23ft. 9in., will be close to 15,000 tons. The 
speed is to be at least 19 knots. The engine equipment com- 
prises two triple-expansion engines of four cylinders each, aggre- 
gating 19,000 indicated horse-power, driving twin screws. The 
boilers, twenty-four in all, are of the Niclausse water-tube type ; 
they are arranged in six groups of four each, in separate water- 
tight compartments. The normal steam pressure is 2501b. per 
square inch. The Virginia is the first of five vessels of this type 
authorised in 1899 and 1900, 





MISCELLANEA. 


Four miles an hour is the speed limit which has been 
adopted for motor cars crossing the Menai Bridge. 


_ Art the April meeting of the Gloucester County Council, 
it was stated that 350 motor cars and cycles had been registered 
in the county. 


THERE is reported to be a fair opening in Turkey for 
small steam and petroleum engines, lathes, saw mills, flour mills, 
textile machinery, water power installations and cotton gins. 


A LocaL movement is on foot with the object of 
inducing the Great Western Railway Company to establish « 
motor car service between Pontypool and the Western Valleys. 


THe Suez Canal Company has placed an order at 
Wallsend for the construction of a floating dock of about 3000 t »ns 
capacity for the accommodation of steamers passing through the 
canal, 


A NEW feature of the Royal Lancashire Agricultura 
Show to be held this summer at Southport will be the trial of 
agricultural motors, which will subsequently operate in ploughing, 
threshing, and harvesting. 


In the recent terrible fire at Baltimore, a proof of the 
fire-resisting quality of wire glass was given in the transformer- 
house of an electric power company. The building was glazed 
with this material, and escaped practically uninjured, 


ACCORDING to a recent report by the United States 
Consul at Harput, there are openings in Asiatic Turkey for knit- 
ting machines of a cheap, durable type, fitted for the needs of 
the country, where knitted objects are of a comparatively coarse 
texture, 


WueatLtey Kirk, Prick anp Co. desire to express 
their grateful thanks for the numerous expressions of sympathy 
which have reached them on every side, on the occasion of the 
recent sudden decease of Mr. 8. Sherley-Price, one of their junior 
partners. The great number of communications precludes indi- 
vidual replies, 


Ir is announced that the Bombay Port Trust have let 
the contract for their extensive new docks at Mody Bay, near 
Bombay, to the well-known English firm of railway and dock con- 
tractors, Messrs, Price, Wills and Reeves, of Westminster and 
Manchester. The new docks are estimated to cost considerably 
over £1,000,000. 


AN Open competitive examination for not fewer than 
twenty-four situations as assistant examiners in the Patent-office 
will be held by the Civil Service Commissioners in July next. The 
examination will commence on the 19th of the month, and forms of 
application for admission to it are now ready for issue, and may be 
obtained on request addressed by letter to the secretary, Civil 
Service Commission, Burlington-gardens, London, W. 


Tue Council of the Liverpool Chamber of Commerce, 
at a meeting this week, passed a resolution approving of the 
—— of the Canal Traffic Bill introduced by Sir John Brunner, 

ut expressing the opinion that nationalisation and not municipalisa- 
tion of the canals was the best method of obtaining the end desired. 
The object of the Bill, it wasexplained, was to enable municipalities 
to take up the working of derelict canals and throw the burden of 
working them on the rates, 


Tue Board of Trade Journal announces that the 
Secretary of State for India is prepared to receive tenders for a 
steam motor carriage for use on an Indian railway 5ft. 6in. gauge, 
the carriage to have underframes suited for a carriage body, 
including engine space, 57ft. long out to out, 9ft. wide, excluding 
sunshades, made of steel carried on two four-wheeled bogies, and 
capable of carrying three first-class, three second-class, and seventy - 
two third-class passengers, with luggage, at the rate of 30 miles an 
hour on the level for a 30 miles journey. 


Tue danger of outbreaks of fire at motor car works, 
owing to the extreme inflammability of petrol vapour, was 
exemplified by the great fire at the Cannstadt works last year. It 
has been found, however, that although water is useless for 
extinguishing burning petrol, the jets from chemical engines, being 
charged with carbonic acid gas, are very effective. At Finchley, 
recently, a burning motor car was saved by a chemical engine, 
and it may be noted that the Daimler works at Coventry have 
recently been provided with these appliances, which are also 
kept ready for use at the Automobile Club, London. 


Ir has been urged for many years, and is still being 
urged by the Antwerp Chamber of Commerce, that all the water- 
ways should be toll free, but the Government considers that the 
interests of the nation would be best served by the policy of general 
and uniform improvement which it is pursuing. Moreover, it is 
feared that the total abolition of fees might divert such a quantity 
of traffic from the railways to the canair as to cause the former to 
be worked at a loss. It therefore appears that the Belgian Govern- 
ment, although it has not as yet seen its way to making the canals 
toll free, has recognised the fact that a policy of low freights and 
tolls places the local producer at an advantage in the competition 
for the world’s markets. 


On Tuesday the members of the Midland Counties’ Insti- 
tution of Engineers visited the waterworks now being constructed 
by the Derwent Valley Water Board. The reservoirs, which will 
supply Sheffield, Derby, Leicester, Nottingham, and portions of 
Derbyshire and Nottinghamshire, are to hold some four thousand 
million gallons of water, and a hundred miles of aqueduct will 
have to be laid for the distribution of their contents to the 
various authorities. At the luncheon subsequently held, Mr. 
Jackson, Clay Cross, President of the Institute, was in the chair, 
and moved a vote of thanks to the Water Board, with special 
reference to Ald. Gainsford, the chairman; Mr. Edward Sande- 
man, the engineer; and Mr. 8S. B. Windsor, the assistant 
engineer, 


On the question of the proposed barrage scheme 
being raised at the annual meeting of the Thames Conservancy 
on Monday, the General Purposes Committee reported ‘‘ that ou 
careful deliberation they were of opinion that before they could 
present a report which would be of any weight or value they would 
have to incur very heavy expenditure in obtaining expert evidence, 
and that even if that course were taken the report could not be 
expected to rank as an independent one.” They accordingly 
recommended as an alternative that the Board of Trade be 
requested to make a public inquiry into the proposed barrage 
scheme for the Thames. An amendment that any inquiry held 
into the scheme should be a public one and that the matter be 
referred to the Board of Trade was adopted. 


Tue following particulars of the proposed London 
County Council service of steamboats on the Thames were given by 
the Council’s chief engineer, M. Maurice FitzMaurice, at a sitting 
oi the House of Commons last week. He said there would be a 
fleet of 30 paddle-steamer boats. Of these 25 would be under steam, 
3 laid up for repairs, and two in reserve ; but 22 boats would be 
sufficient for a 15-minute service. They would be 140ft. long, with 
a beam of 18ft.; the seating accommodation would be over 250, and 
the total carrying capacity of each boat would be 500. Each would 
carry a crew of six men, and the speed would be 12 miles an hour. 
Each boat would cost £7000. The Council proposed that the boats 
should call at each pier, and the journey from Hammersmith to 
London Bridge would occupy 95 minutes. He based that npon the 
assumption that 2 minutes would be occupied at each pier. 
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THE ELIZABETH BRIDGE, BUDAPEST 


(For description see page 42%) 














THE COMPLETED BRIDGE 
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THE BRIDGE IN COURSE OF CONSTRUCTION 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


USTRIA.—F. A. Brocknaus, 7, Kumpfgasse, Vienna, 
AU: KELLY AND WALSH, LimiTED, Shanghai and Hong Kong. 





ol BoyvEAU AND CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—ASHER AND Co., 13, Unter den Linden, Berlin. 

F. A. Brocknaus, Leipzic; A. Twe1TMEYER Leipzic. 
INDIA.—A. J. CoMBRIDGE AND Co., Railway Bookstalls, Bombay. 
ITALY.— LOESCHER AND Co., 307, Corso, Rome; Bocca Freres, Turin. 
JAPAN.—KELLY AND Watsu, Limirep, Yokohama. 

zg. P. Manuva AND Co.. 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSTA.- _C. RickER, 14, Neveky Prospect, St. Petersburg. 
8. AFRICA.—W. Dawson & Sons, Limrrep, 7, Sea-st. (Box 489), Capetown. 


GorpoNn AND Gortcn, Long-street, Capetown. 
R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 
J. C. Jura AND Co., Capetown, Port Blizabeth, Johannesburg, 
East London, Grahamstown, King Williamstown, Stellenbosch. 
HanpeL House, Luuirep, Kimberley. 
Apams AND Co., Durban and Maritsburg. 
AUSTRALIA.—GorDON AND Gotcu, Melbourne, Sydney, and Brisbane, 
R. A. THompson AND Co., 180, Pitt-street, Sydney; Melbourne, 
Adelaide, and Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Uprton anv Co., Auckland ; Craia, J. W., Napier. 
CANADA.—MonTREAL News Co., 386 and 358, St. James-street, Montreal. 
Toronto News Co., 42, Youge-street, Toronto. 
UNITED STATES OF AMERICA.—InrERNaTIonaL News Co., 83 and 85, 
Duane-street, New York; Susscrirtion News Co., Chicago. 
STRAITS SETTLEMENTS.—KELty anv Watsu, Limirep, Singapore. 
CEYLON.—WisayYARTNA AND Co., Colombo, 











SUBSCRIPTIONS. 


Tue Excrneer can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) .. £0 148. 6d. 
Yearly (including two double numbers). . £1 9s. Od. 
CLorn Reapine Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 
If credit occur, an extra charge of two shillings and sixpence per annum 

will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
givea below. Foreign Subscribers paying in advance at these rates 
will receive Tue ENGINEER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to THe ENGINEER, and 
accompanied by letter of advice to the Publisher. 

Tun Paper Copies. Taick Paper Copies. 
<a 


Half-yearly £0 18s. Od. | Half-yearly Os. 8d. 

Yearly £1 16s. Od.| Yearly .. .. .. £2 Os. 6d. 

(The difference to cover extra postage.) 
ADVERTISEMENTS. 


“7 The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 

Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o'clock on Tuesday morning in 
each week, 

Letters relating to Advertisements and the Publishing Department of the 
Taper are to be addressed to the Publisher, Mr. Sydney White ; all other 
letters to be addressed to the Bditor oy THE ENGINEER. 





Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.”’ 


TO CORRESPONDENTS. 


487 In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Jor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 





REPLIES. 

P. 8S. (Bristol).—No. The Admiralty will not permit details of their 
tubmarines to be made public. 

W. F. M. (Tonbridge).—The experience with rotary engines has not 
been of that rosy nature that encourages engineers to take up new 
designs. You will have to get an engine made and tried before there 
will be any likelihood of getting a firm to take up the manufacture. 
Peter Hovuker, Limited, of Blackhorse-lane, Walthamstow, would 
probably make one for you, 

J.C. (Sefton Park).—The amount of surface required depends, above all, 
on the temperature of the cooling water, and the quantity available. At 
sea in northern latitudes a square foot will readily condense 10 Ib. of 
steam per hour. In the tropics, not much more than half that amount. 
A good rule is to allow 1-5 square feet per indicated horse-power for a 
compound engine, and 1-3 square feet for a triple-expansion engine. 

F. A. (Ipswich).—Yes. At two settings, if you know the mean effective 
pressure. Bring the diameter of the cylinder on scale C—lower scale 
of slide—opposite 6-47 of D. Opposite piston speed on A read indicated 
horse-power on B. This figure multiplied by the M.E.P. is the indi- 
cated horse-power of the cylinder. You will find many useful rules of 
the kind in a little book by J. A. Burns, published by C. Combridge, 
of Birmingham. 

A. M. (Paisley).—The usual course is either to go into partnership 
with some one already in business or to set up in a suitable office and 
trust to your connection for business. The qualifications of your 
friend are quite sufficient, but his success or failure will depend on the 
man himeelf, and the use that he can make of his knowledge. In 
other words, the work which a consulting marine engineer can obtain 
will depend in the main ou his own personality, the confidence which 
he can insp:re in clients, and his pecuuiary resources, 


INQUIRIES. 
WOVEN WIRE BELTING. 
S1r,—Can any of your readers inform me where I can procure ~—— 
) 


wire belting? % 
April 28th. 


— 








MEETINGS NEXT WEEK. 

Rontaen Socrety.—Thursday, May 5th, at 8.30 p.m., at 20, Hanover- 
square. Papers: ‘‘The Réotgen society, its Past Work and Future 
Prospects,” hy Mr J.J. Vezey. ‘Some Experiments with Alpha Rays,” 
by Mr. F. H. Glew. 

GEoLooIsts’ Association, Lonpoy.—Friday, May 6th, at 8 p.m., at 
University College, Gower-street, W.C. Lecture, “The Geology of 
Buxton " with special reference to the Whitsuntide Excursion, by H. 
Arnold Bemrose, M.A., F.G.S. 

Tue Civi,t aND MecnanicaL Enctneers’ Society. — Thursday, May 
5th, at 8 p.m., at the Caxton Hall (ate Westminster Town Hall), near 
St. James's Park Station, Westminster, 8.W. Paper, ‘“‘ Superheated 
Steam,” by Mr. C. L. Simpson, A.M.I.C.E. 

Society or Excinrers.—Monday, May 2nd, at 7.30 p.m., at the Royal 
United Service Institution, Whitehall. Jubilee meeting. Paper, ‘‘ British 
and American Coal-cutting Machines,” by Mr. A. 8S, E. Ackerman, 
A.C.G.L, A.M.I.C.E., M.S.1. Preceded by ‘‘A Jubilee Retrospect,” by 
Mr. Perry F. Nursey. 

Society or ArTs.—Monday, May 2nd, at 4.30 p.m. Cantor Lectures: 
‘The Majolica and Glazed Earthenware of Tuscany,” by Professor R. 
La:.gton Douglas, M.A. Tuesday, May 3rd,at 4 30p.m. Colonial Section. 
“Canada and Great Britain,” by W. L. Griffith. Wednesday 4th, at 
8 p.m. Ordinary meeting. ‘Statistics ofthe World’s Iron and Steel 
Industries,” by William Pollard Digby. 

Roya. Institution oF Great Britain.—Friday, May 6th, at 9 p.m. 
Discourse on ‘“ Anthropoid Apes,” by P. Chalmers Mitchell, D.Sc., 
Sec. Z.8. Afternoon Lectures: Tuesday, May 8rd, at 5 p.m., Lecture I. 
on ‘‘ Meteorites,” by L. Fletcher, M.A., F.R.S.—Thursday, May 5th, at 
5 p.m., Lecture I. on “ Great Britain and Europe (1763-1793),” by Arthur 
Hassall, M.A.—Saturday, May 7th, at 3 p.m., Lecture I. on ‘ Sonata 
Style and the Sonata Forms,” by Donald Francis Tovey, B.A. Monday, 
May 2nd, at5 p.m. Annual meeting. 

























PUBLISHER’S NOTICES. 


»” During the rebuilding of the house, No. 33, 
Norfolk - street, ‘‘THE ENGINEER” will be 
edited and published in Temporary Offices, 
Nos. 2 and 3, Norfolk-street, to which all com- 
munications for the Editor or Publisher should 
be addressed. 


** With this week’s number is issued, as a Supplement, a Two-page 
Engraving of the Elizabeth Suspension Bridge, Budapest. Keery 
copy as issued by the Publisher includes a copy of the Supple- 
ment, and subscribers are requested to notify the fact should they not 
receive it, 


THE PREMIUM SYSTEM. 

The demand for the pamphlet on ‘The Premium System of 
Paying Wages” has been so great that two editions were rapidly 
erhausted, and we have found it necessary to print a third. This 
is now ready, and since we were obliged some time ago to tell 
many correspondents that copies could not be obtained, we take this 
opportunity of informing our readers of the appearance of this 
third edition, It is substantially the sume as the two previous 
issues, and will, we believe, be found valuable to employers and 
1 anagers who contemplate adopting this rapidly-extending system 
of paying workmen. 
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THE MISSOURI EXPLOSION. 


ALTHOUGH we are not yet in possession of such 
facts as might put the cause of the accident on the 
Missouri beyond doubt, we have during the two 
weeks that have elapsed since its occurrence been 
able to collect enough information to arrive at a 
reasonable explanation, and to reinforce our own 
view by discussion with experts on ship’s gunnery ; 
and since the conclusions at which we have arrived 
point a moral of no little importance, we believe 
some good may be done by their publication. Let 
us then, in the first place, record the meagre facts 
that have reached this country. They are: (1) That 
the Missouri was at target practice with the two 
13in. guns mounted in her after turret (2) That 
an attempt was being made to maintain or surpass 
the record for rapidity of fire. (3) That an explosion 
occurred in the turret, and found its way to the 
handing room. These are the primary facts. There 
is one secondary fact of the greatest importance. 
The guns were being fired against the wind, and the 
officer in charge was so much in doubt as to the advis- 
ability of continuing the practice on that account, 
that he went, just before the accident occurred, to 
consult his brother officers. These facts are, we 
believe, beyond dispute. We have now to deal with 
a few that are doubtful. Of these the first and 
most important is the moment at which the explo- 
sion occurred. Did it take place before or after the 
projectile was rammed home? Doubtless the naval 
authorities who have examined the scene of the 
accident know, since the projectile would almost 
certainly be found in the gun if it had been rammed 
into position, and possibly on or near the loading 
tray if the explosion occurred before the shot was 
charged, but definite information has not reached 
If the shot was in the gun, only one 


mained in the chamber and ignited the incoming 











charge. If the shot was not in the gun two expla- 
nations present themselves; first, that a hang-fire 
occurred, and that a sufficient interval of time was 
not allowed to elapse, and, secondly, that a back fire 
took place owing to the direction of the wind. 
There has been no suggestion of a hang-fire, and we 
may for the moment dismiss it from discussion. 
The remaining two causes are probable, but the 
second is given greater probability from the fact 
that danger of that kind was anticipated. In rapid 
fire there is always the risk of a particle of burning 
case remaining in the chamber. A jet of water is 
turned into the gun as soon as the breech opens, 
and is supposed to be directed to all parts, but in 
the excitement of the moment it frequently strikes 
only a few places, and thus an atom of burning 
material may escape extinction. This cause is 
therefore not unlikely. A back-fire is, as we have 
said, equally probable. It is a well recognised and 
dangerous phenomenon. A shot having been fired 
from a gun, the whole barrel remains full of a very 
hot gas. The instant the breech is opened this gas 
makes its escape either harmlessly by the muzzle, 
or dangerously, if the gun is directed against the 
wind, by the breech. For some reason, believed to 
be due to the fresh supply of oxygen, the gas as it 
issues from the breech occasionally ignites, and the 
phenomenon known as back-flash occurs. In itself 
the back-flash is not very serious ; it is in its power 
of igniting any explosive that may lie in its path 
that danger is found, and precautions are ordinarily 
taken in our Navy to avoid such a contingency. 

Let us now consider, supposing that back-flash or 
pre-ignition of the new charge occurred, what might 
follow. The projectiles were probably being taken 
from racks in the turret, but the powder charges 
were drawn from the handing room below. The 
charges of powder, removed from the cases in which 
they are kept in the magazine, are loaded on toa 
tray or cage, which is raised by power into the 
turret. The cage risesin our Navy through a trunk, 
which is normally completely closed, a door being 
opened only to place a charge in or withdraw it 
from the cage. 1n the American navy the trunk is 
left open, or is omitted altogether, and the connec- 
tion between the handing-room and turret being 
quite open, has been frequently regarded as a source 
of danger. _ Drawings of two typical ships which 
show this pretty clearly, may be found in THE 
ENGINEER, Vol. lxxxiii., page 361, and vol. Ixxxix., 
page 100. One other fact, and we have a com- 
plete chain of evidence. Cordite and_ similar 
powders are not readily inflammable, and as a 
primer would fail to ignite them, a small shalloon 
bag containing a readily inflammable pcwder is 
fixed in the end of the cartridge case. It used to 
be customary in our Navy, and still is in the 
American navy, to put such a bag at each end of 
the case, so that either end might be presented to 
the primer. The practice has, we believe, been 
discontinued in our service. 

Let us now, with these links under our hands, 
construct the chain. We have to remember that 
the crew was firing as rapidly as possible, and that 
a charge of powder would, therefore, be in the cage, and 
another waiting below to follow it. We suppose that 
the gun was fired, and the breech opened ; instantly 
a flame was projected into the turret, met on its way 
the exposed cartridges waiting in the hoist, readily 
ignited the powderin the shalloon bags, facing directly 
towards it, and caused the instant inflammation of 
the whole charge. The intense heat melted, distorted, 
or destroyed part of the mechanism of the hoist, per- 
mitting the cage with its burning burden to fall to the 
handing room or shell room below; or, as an alterna- 
tive, if the cage did not fall, part of the burning charge 
fell, ignited the charges waiting their turn to enter 
the cage, and caused the fire that is reported to have 
occurred in the handing room. We thus may account 
for the whole reported sequence of events. We may, 
if we please, reject the back-flash theory, and suppose 
that the first portion of thecharge, which would be 
divided into two cartridges, had been placed in the 
gun, ignited by a smouldering portion of the preced- 
ing cartridge, fired the remainder of the charge, and 
set up a similar train of accidents; but with the evi- 
dence before us it seems scarcely as probable. 

We have said that a moral lies’ behind our con- 
clusions. It is that the precautionary measures 
adopted in our own ships are by no means super- 
fluous. The Americans elect to run risks in firing 
guns as grave as those they face in the adoption of 
the “permissive” block system on their railways. 
Europeans decide to avoid such risks, and apart 
altogether from the fact that human life has to be 
thought of, there is discretion in the decision. For 
whilst such oecurrences may be only deeply deplor- 
able in peace manceuvres, when they are less likely 
to occur, they would be absolutely disastrous in 
| battle when they are more likely to happen. 
| Furthermore, such an accident as this will make 
every crew of similar ships nervous, and the rate of 
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fire is likely to be decreased, whilst the provision 
of means that render such an accident almost im- 
possible in European navies gives a confidence to 
the gun crews which is reflected in smarter handling 
of the weapons. 


LIMITS TO SPEED. 


AmonG the numerous papers written by Professor 
Osborne Reynolds, the one on “ Limits to Speed,” 
published long ago in THE ENGINEER, possessed a 
peculiar interest for our readers. It dealt with the 
various stresses and efforts set up in mechanism at 
different velocities of the moving parts, and con- 
sidered the relation of these stresses to the strength 
of materials. There is little connection between 
what we are now going to say and the paper in 
question save the title. Our purpose is to direct 
attention to facts which require explanation which 
has not been produced. It is unfortunately true 
that deductions arrived at by the mathematician are 
not always consonant with the results obtained in 
everyday practice. As it seems to be certain that 
the deductions in question must be sound, the be- 
haviour of the machine which does not conform to 
the deductions supplies a puzzle more or less com- 
plex, and often full of interest. 

Most engineers of experience know that for high- 
speed work the parts of an engine should be as 
light as possible. Thus, by employing aluminium 
as an experimental material for a piston in a motor 
car engine, an increase in speed of 300 revolutions 
per minute has been obtained, as compared with the 
maximum possible when a heavier piston was used. 
In torpedo boat engines—in fact, in all classes of 
reciprocating machinery—the higher the speed to 
be realised the more energetic is the endeavour to 
reduce weight. The practice is universal—so 
common, indeed, that few people stop to ask them- 
selves why it is that a high-speed engine must have 
the weight of the reciprocating parts reduced as 
much as possible. It will, perhaps, surprise some 
persons if we assure them that there is a limit to 
the velocity of every reciprocating engine, and that 
the limit depends very much on the weights of the 
piston, piston-rod, crosshead, and so on. It is, 
however, not easy to give any satisfactory theoretical 
explanation of this fact beyond a certain range 
which does not seem to meet every case. Indeed, 
it may be shown on paper that, provided the 
materials used are sufficiently strong, there is no 
limit to the number of revolutions which an engine 


can make; that, in other words, the weight of the | 50! { : ; 
using high boiler pressure; this may be very con- 


moving parts has no definite effect on the velocity. 
It may easily be demonstrated that the efforts of 
a piston on a crank pinare precisely the same as the 
centrifugal effort would be if a weight equal to that 
of the piston rotated in a circle of the same dia- 
meter as that described by the crank pin. A con- 
siderable effort is required to get the piston started 
at each end ofthe stroke. More or less work is 
done in the shape of acceleration, and it is obvious 
that the acceleration effort will vary precisely as 
the weight of the moving parts to be accelerated 
varies. But theory, dynamics, and geometry com- 
bine to prove that there is no loss of useful effect 
entailed by reciprocation, and consequently no loss 
of power. From the time the piston starts till it 
reaches about half-stroke—the precise point depends 
on the obliquity of the connecting-rod—work is 
being done on it in accelerating it. But during the 
remainder of the stroke all this work is ostensibly 
given back again, and no loss of any kind is, so far, 
incurred. The conditions are just the same as those 
obtaining during the getting up of speed in a train 
leaving a station, and the pulling down of speed 
when it is about to stop. The work of deceleration 
performed by the brakes is precisely the same as 
that of acceleration, done by the locomotive. If, 
then, we can so arrange matters that there will 
always be a sufficient pressure in the cylinder at the 
beginning of the stroke to start the piston away 
with the proper acceleration, then weight will have 
no influence on speed. The worst that can 
happen will be the necessity for using a very high 
initial. pressure in the cylinder, either obtained 
by compression or from the boiler, or by the aid of 
an air cylinder as used by Willans and Robinson. 
On paper, as we have said, all this is quite clear. 
It admits of being demonstrated with great precision, 
and it follows that the weight of moving parts will 
not limit speed. But when we come to practice we 
find that some element has been overlooked. High- 
speed engines seem to get rid of power in a way 
not understood. They cannot be perstiaded to work 
as fast as we desire; and the useful power they 
develop is not what it ought to be. There is not 
much lack of economical efficiency, but there 
is a lack of total efficiency. It will not do 
to say that all this is mainly due to friction. The 
fact that motor cars, for example, exert much less 
power than they are supposed to put forth is no 





doubt due, not to frictional losses alone, or imperfect 
combustion alone, but to the high speeds at which 
they are ran. It is almost impossible to explain in 
any other way the enormous power required to run 
a locomotive engine at high velocities. That some 
definite relation exists between rapidity of reciproca- 
tion, weight, and power, is as certain as it is that 
the precise nature of the relation remains to be 
determined. It appears to be a fact that in practice 
the acceleration work done in an engine cylinder 
is never returned unimpaired to the crank-pin. 
What becomes of it we are unable to say, but 
the loss effectively limits speed in some way. Power 
in some fashion, as we have stated, disappears. Thus 
about 200 [.H.P. are required to ran a set of tor- 
pedo boat engines, without propellers, over and above 
the power required to overcome friction. There 
is, of course, the circumstance tobe considered that 
difficulties in balancing, troubles with vibration, and 
so on, augment with the weight of the moving 
parts. But beyond all this, everyone knows that 
there is a distinct, and we had almost written 
unaccountable advantage gained by reducing the 
weight of the reciprocating portions of machines ; 
and so accordingly weight is always kept down as 
much as is consistent with strength of parts in 
high-speed engines. 

Although the disappearance of power cannot be 
explained on any theory with which engineers are 
acquainted at this moment, no doubt there is 
a reason for it, and probably a very simple 
reason, if only we knew what it was. But apart 
from all this, it can be shown that the weight 
of the parts is, other things being equal, the 
controlling factor in determining the velocity of 
rotation of a steam, gas, or petrol engine. Con- 
fusion of mind is often established by drawing too 
strict an analogy between centrifugal effort and the 
stress set up by reciprocating parts. Operations 
are regarded as continuous, like the rotation of 
the crank-pin, while in reality they are nothing of 
the kind. A succession of distinct operations goes 
on inside a cylinder. With only one need we now 
concern ourselves, namely, the acceleration of the 
piston at each end of its stroke. We are very apt 
to forget that, no matter what the velocity of the 
engine may be, the piston stops dead at the end 
of each stroke, and must undergo acceleration at 
the first, just as it undergoes retardation at the last. 
Each stroke stands for itself, as an operation, entirely 
distinct from all other strokes. 

The work of acceleration can be done either by 
bottling up steam and getting compression, or by 


siderable. If it is not to be had, then the engine 
will not run at the required speed. All depends on 
the weight of those portions of the machine which 
reciprocate, and which we have grouped together 
under the word “ piston” for convenience. Other 
things being equal, if the weight be doubled the 
pressure must be doubled, and so on. If, now, 
sufficient boiler pressure is not available, even if the 
engine is not doing any work at all, a required piston 
speed may not be maintained. Compression will not 
suffice to provide the requisite velocity, for suffi- 
ciently obvious reasons. In this way we can see 
why it is that weight may limit speed ; but it leaves 
the question of lost work untouched. Pro- 
bably the explanation is to be found in more or 
less obscure heat interchanges. Thus the work 
expended in compressing steam while the piston is 
approaching the end of its stroke is never wholly 
returned during expansion when the piston is moving 
away again from the cylinder end. The fact that itis 
not is demonstrated by the circumstance that com- 
pression will not compensate for clearance, which it 
ought to do if the whole of the work expended in 
compression were restored during expansion. But, 
apart from all this—in fact, apart from the steam 
and gas and petrol engine altogether—it is an only 
too familiar truth that in all forms of reciprocating 
machinery energy disappears, and it is therefore 
desirable to reduce the weight of parts as much as 
possible. 


TRADE UNION LAW. 


Once more the trades unions have endeavoured 
to obtain redress for their alleged grievances in the 
House of Commons. By a Bill which was intro- 
duced last week they seek, in effect, to annul the 
entire results of the cases which have recently been 
decided in the Law Courts. In view of the 
righteousness of those decisions, it is surprising that 
the House of Commons did not reject the proposed 
measure by a large majority. One has only to con- 
sider the Bill introduced by Mr. Paulton from the 
legal point of view in order to see that it is hope- 
lessly wrong in principle. If it ever becomes law, 
the trade union—whether it is a legal “ corpora- 
tion” or not—will occupy a position of immunity 
to which no other body of persons is ertitled. 


ee) 
Let us consider the text of the measure, 
closely resembles a Bill introduced last year. 

Clause I. is in the following form: “Tt shall be 
lawful for any person or persons acting either on 
their own behalf or on behalf of a trade union op 
other association of individuals, registered oy yp. 
registered, in contemplation of or during the eon. 
tinuance of any trade dispute, to attend for any of 
the following purposes at or near a house or place 
where a person resides or works, or carries on his 
business, or happens to be—(1) For the purpose of 
peacefully obtaining or communicating information: 
(2) for the purpose of peacefully persuading any 
person to work or abstain from working.” 

Clause II. provides that an agreement or com. 
bination by two or more persons to do or procure to 
be done any act in contemplation or furtherance of 
a trade dispute shall not be ground *for an action 
if such act when committed by one person would 
not be ground for an action. Clause ITI. provides 
that an action shall not be brought against a trade 
union, or other association aforesaid, for the ye. 
covery of damage sustained by any person or 
persons by reason of the action of a member or 
members of such trade union or other association 
aforesaid. This measure was presented hy Mr, 
Paulton, and it has received the support of Mr 
Bell, Mr. Shackleton, Mr. Robson, Mr. Beaumont, 
Mr. D. A. Thomas, Mr. Johnson, Mr. John burns, 
Sir Charles Dilke, Mr. Runciman, and Mr. Jacoby, 
“The object of the Bill,” said Mr. Paulton, « is io 
restore the law to what Parliament deliberately 
intended it should be in 1875, and to what it was 
always understood and believed to be up to the time 
of certain recent decisions in the Courts. With re- 
gard to picketing, I do not hesitate to say that it is 
unwise and dangerous to disable a man from using 
peaceful methods of conducting a strike.’ With 
regard to the views of the honourable member as to 
what the law should be, we can only say that it 
would be lamentable in the extreme if the recent 
decisions were annulled. It may be that peaceful 
persuasion should be allowed, but would the per- 
suasion always be peaceful? Suppose the members 
of a trade union were permitted to take up a station 
outside the premises of an employer and persuade 
the men who were working for that employer to 
refrain from returning to work. Would their means 
of persuasion be peaceful? In the course of his 
judgment in the case of Lyons v. Wilkins, Lord 
Lindley— who was then Master of the Rolls—said: 
‘One cannot say, as an abstract proposition, that all 
picketing is unlawful, because if all that is done is 
attending at or near a house in order merely to 
obtain or communicate information, that is lawful. 
But it is easy to see how, under colour of so attend- 
ing, a great deal may be done which is absolutely 
illegal. It is because this proviso is often 
abused and used for an illegal purpose that such 
disputes as these often arise.’ This judgment 
sufficiently adumbrates what would be the result of 
a declaration of law in the sense demanded by the 
Bill. 

Of even greater moment is the second clause. It 
aims at preventing any charge of conspiracy for the 
furtherance of a trade dispute being brought against 
the members of a union. To all right-thinking men 
the very idea of such a proposal must appear to be 
preposterous. It attacks a principle which is part 
and parcel of the common law of England. An act 
done by one person may be harmless, but when 
done by a number of persons it may be hurtful in 
the extreme. For instance, suppose a man hisses 
a play on the first night of its appearance. He 
does a lawful act. But suppose he combines and 
conspires with other persons to hiss and drive the 
actors off the boards, he and his confederates are 
guilty of an offence for which the law provides a 
remedy. And the law has been so declared in 
reference to a trade union. Thus Lord Lindley, in 
giving judgment in Quinn v. Leathem, said—* It is 
said that conduct whith is not actionable on the 
part of one person cannot be actionable if it is that 
of several acting in concert. This may be so where 
many do no more than one is supposed to do. But 
numbers may annoy and coerce where one may not. 
Annoyance and coercion by many may be s0 
intolerable as to become actionable, and produce a 
result which one alone could not produce.” If 
Clause II. of the Bill were to become law, the result 
would be to render trades unions practically immune 
from actions like that in which the South Wales 
coal-owners obtained damages for a stop-day which 
had been ordered by a trade union. If one man 
acting on his own account had sought to persuade 
the miners to keep away from work, his influence 
would have been so small that the employers could 
have afforded to ignore it; but when an influential 
body of officials conspired together to bring about 
the same result, the miners were virtually compelled 
to obey the mandate. 
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that which is embodied in Clause IIT. of the Bill. 
We cannot imagine any lawyer giving serious atten- 
tion to a proposal that no union should be held 
responsible for the acts of an official unless such 
acts were approved by, or had the sanction of, the 
executive council of the union. If this were the 
law it would be competent for any irresponsible 
official to call men out, to harass employers in 
every possible way, and the union, if challenged in 
its corporate capacity, would simply rely upon the 
quibble that they had not sanctioned or authorised 
his action. Take the case of any other corporation. 
Suppose the driver of a locomotive is guilty of 
negligence which causes a railway accident, the 
company is held responsible. Suppose an omnibus 
driver, in furtherance of his employer's interests, 
endeavours to pass a rival omnibus in the street, 
and so occasions an accident, the company has to 
pay damages. Why, therefore, should not the 
trades unions be made liable for the acts of officials? 
[f these officials are careless or negligent, that is the 
fault of those who appoint them. The doctrine of 
the common law which is embodied in the maxim 
Livspondeat superior is based upon the suppositior 
that an employer will take reasonable care in the 
selection of those for whom he is responsible ; and 
the trades unions have the remedy in their hands if 
they only choose to enforce it. In further support 
of the proposal to protect the funds of trades unions, 
the old plea was urged that it was monstrous to 
allow funds intended primarily for the fatherless and 
the widow to be applied in satisfaction of damages 
for the consequences of a strike. As was pointed 
out, however, by several members of -Parliament 
who opposed the Bill, the unions have the remedy 
in their own hands. It is quite competent for them 
to tie their funds—or a portion of their funds—in 
such a way that they cannot be allocated for any but 
charitable purposes. But they must not hope to be 
able to use their investments as a weapon of offence 
and yet show a pair of empty pockets when the 
bailiff is at the door. We sincerely hope that the 
Bill under review will go no further, and that the 
Legislature will refuse to tamper with the law 
affecting trades unions until the Royal Commission 
have made their report. 
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AMERICAN PRODUCTION OF BESSEMER STEEL. 


Tue production of Bessemer steel in the United States 
is estimated by Mr. James M. Swank, the general 
manager of the American Iron and Steel Association, at 

77.228 tons, as compared with 9,138,363 tons for 1902, 

13,302 tons for 1901, 6,684,770 tons for 1900, and 
3,571,313 tons for ten years ago. From what is known 
cf the conditions prevailing during 1903 it is probably 
safe to say that that falling off of over 561,000 tons, or at 
least the bulk of it, occurred during the second half of the 
vear. Statistics of Bessemer steel, as we have before 
pointed out, are no longer conclusive of the total steel 
production, since the make of steel by the open-hearth 
process has been steadily growing in recent years, and 
now reaches large proportions. The Bessemer figures 
now submitted, therefore, must be considered with that 
fact in mind, and it must be understood that the course 
of steel production as a whole cannot be determined until 
we have the figures of open-hearth production, and these 
are never available until a later date. Of the Bessemer 
total, Pennsylvania contributed 3,909,436 tons against 
4,209,326 tons in 1902; Ohio, 2,330,134 tons against 
2,528,802 tons; Illinois, 1,851,968 tons, and other States, 
985,690 tons against 956,621. Mr. Swank also furnishes 
compilations indicating the production of Bessemer steel 
rails. In this case, the Bessemer figures furnish a pretty 
close approach to the total output, as very little rail is 
made from any but Bessemer steel. The comparisons 
show that the rail output during 1903 was maintained at 
nearly the maximum, the totals for 1908, 1902, and 1901 
having been respectively 2,813,583 tons, 2,876,293 tons, 
and 2,836,278 tons. In 1900, the make of Bessemer rails 
had been only 2,361,921 tons. A distinctive feature of 
the rail production in recent years has been the increase 
in the proportion of heavy-weight rails manufactured, 
the total of 85 Ib. and over being 1,187,244 tons, as com- 
pared with 645,162 tons for the preceding period; and 
from 45 Ib. to 85 lb., 1,498,678 tons, as compared with 
2,004,063 tons ; and of less than 45 lb., 177,661 tons, com- 
pared with 227,068 tons. 
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GLASGOW-BUILT DARRACQ MOTOR CARS. 


Or the eleven motor cars of British make passed on the 
16th inst. as complying with the rules and conditions of the 
Gordon Bennett Cup, both as to weight and structural 
features—viz., five Napier, three Wolseley, and three Darracq 
—the latter possess a decided interest for engineers generally, 
quite apart from that for motor engineers, due to features of 
design and general build. This is concerned with the place 
and circumstances of their construction. These cars were 
made in the works of G. and J. Weir, Limited, Cathcart, 
Glasgow, who are widely known by their marine pumps, feed 
heaters, evaporators, &c. 

Though the firm had never built motor cars, the Darracq 
Company, as represented by Mr. A. Rawlinson, managing 
director, after an examination of the works at Cathcart, and 
with a knowledge of the engineering resource and reputation 
of the firm there, confidently placed the order for the three 
cars withthem. Practically only ten weeks time was available 
for the execution of the order, and the Weirs worked literally 
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night and day on the job, without a single moment’s cessa- 
tion. Carried out entirely by men who had no previous 
experience of motor building, the work, of course, had to be 
based upon the plans of the Darracq Company. All the 
Darracq measurements, however, were calculated on the 
metric system and had to be converted, and special tools had 
to be made for the work, such as special metric taps, dies, 
and gear wheels for the lathes. In addition, the firm had to 
instal one or two entirely new machines to enable the 
contract to be completed in time. The three cars arrived at 
the Automobile Club’s weighing trials on the 16th inst. with 
only a few minutes to spare. Further interest, of course, 
attaches to the three British cars thus produced when it is 
remembered that three cars of this type for prospective 
participation in the great race have been made in France and 
three others in Germany. ; 

Our illustration shows one of the cars—which are each of 
90 horse-power—complete. The castings and cylinders, &c., 
were made by the Weirs themselves. The frame is of pressed 
steel made by the Leeds Forge Company; the aluminium 
castings were made by Wm. Mills and Co., Sunderland ; the 
wheels and steel rims by John Marston, Limited, Wolver- 
hampton ; while the body was made by Henderson and Sons, 
coachbuilders, Glasgow. The engine is four-cylinder, and 
has three speeds and a reverse. Two systems of ignition are 
provided, magneto and accumulator. 

The maximum weight limit laid down by the rules of the 
race is 1000 kilos., or 2202 lb. The Darracqs, on being 
weighed, were found all slightly over the weight, but this 
was no doubt due to the hasty manner in which they were 
finished, and there should be no difficulty in bringing the 
weight down to the stipulated maximum. The Cathcart 
Darracqs were built under the supervision of Mr. Hugh 
Kennedy, of Weir’s staff, and Mr. T. C. Pullinger, of John 
Marston, Limited, Wolverhampton. 








DOCKYARD NOTES. 





Ix Rear-Admiral H. J. May the Navy has lost an officer of 
peculiar and unique attainments, and a theorist who will not 
easily be replaced. Admiral May was a gunnery officer, and 
saw some service as gunnery lieutenant at Alexandria. His 
last command afloat was the battleship Mars; but at the 
time of his death he was serving as captain of Greenwich 
Naval College, a post for which he was so peculiarly fitted 
that on promotion he was specially retained there. The 
‘‘war course’’ there was under his supervision, and many 
variations were introduced by him into the naval war games 
for captains which take place there. Specially may be men- 
tioned the changes which he effected in torpedo firing in the 
game—a change which more than anything else has tended 
to impress upon naval officers how erratic a weapon is the 
torpedo as compared with the gun. Rear-Admiral May was the 
author of many papers upon naval tactics—the subject upon 
which he was pre-eminent, and to his writings on the subject 
may be traced the long range firing which the present war 


has witnessed, both Japanese and Russians being earnest | 


students of his dicta. He was a bitter opponent of the ‘‘ rush 
to close quarters ’’ tactics, which, till he taught otherwise, 
were about the sum total of ideas on the subject possessed by 
the average British admiral and captain. Many officers in 
the Navy are far better known than he was, but except 
Admiral Fisher none has done so much to leave a permanent 
record in changed ideas. Admiral H. J. May was popularly 
supposed to be a brother of Admiral W. H. May, the present 
Controller of the Navy, but, as a matter of fact, these two 
officers were in no way related. 





Tue Chinese cruiser Hai-tien has run aground, and accord- 
ing to latest accounts she subsequently sank. The balance 
of power is not likely to be materially affected thereby, as the 


Chinese fleet was not particularly effective. The Hai-tien | 


was an improved Yoshino, turned out by Elswick, and—from 


y naval ste int—the best of ¢ isers is | e 
the purely naval standpoint—the best of all the cruisers of this | normal rate dering the decade, Part of this failure wea, no 


type. 


A usE has been found for the Encounter. This second- 


class protected cruiser, born some ten years too late, is to be | 
sent to the Australian station. In case of war she will be | 
more useless there than anywhere else ; because if any hostile | 


vessel did visit those waters it would be a large armoured 
cruiser, which would make mincemeat of the Encounter as 


surely as the Asama did of the Variag. If one thing is more 
clear than another, it is that the day of the deck-protected 
cruiser of moderate dimensions is gone. Like the moderate- 
sized battleship, there is no place for her in modern naval 
warfare. Cruisers to do anything, save attack destroyers, 
must be armoured nowadays. 





Ir is rumoured on apparently fairly trustworthy authority 
that Mr. Watts’ Lord Nelson class will not be built as designed. 
They will be larger than the King Edwards still, perhaps, 
but the pairs of 9°2in.’s are likelyto disappear. Possibly, 10in. 
guns will take their place, as in the new Japanese battleships, 
but more probably they will carry four 12in., four 9-2in.’s, 
and ten 7:5in.’s. The 6in. gun is out of favour, and 
nothing is likely to resuscitate it now. 





As projected some months ago, the armament of the 
French Liberté, Democratie, Justice, and Verité has been 
now definitely fixed at four 12in., ten 7-6in., and eight 4in. 
guns. The 7‘6in. is a remarkable piece, with a shot of only 
some 155 lb.in weight, against the 200 lb. of our 7°5in.; but its 
penetration is about the same as that of the 9-2in. mounted in 
our armoured cruisers and Cressy class, only 2in. less than 
those in the King Edward. So far as penetration goes the 
Libertés will almost be King Edwards, with the secondary 
battery composed of 9°2in.’s. There is food for thought here. 
Secondary guns that can pierce the King Edward’s belt at 
3000 yards are serious factors, even though the hole they 
could make is trifling. 








THE JUNIOR INSTITUTION OF ENGINEERS.—At a meeting to be 
held on Friday, May 6th, 8 p.m. at the Westminster Palace Hotel, 
a paper on ‘“ The design of a Dry Dock” will be read by Mr. A. W. 
Young, of the Admiralty Works Department. 


THE INSTITUTION OF MINING AND METALLURGY.—At the seventh 
ordinary meeting of the Institution held on Thursday last, the 
following resolution was unanimously adopted, and the meeting was 
immediately adjourned :—‘‘ That the Council and members of the 
Institution of Mining and Metallurgy, assembled in general meeting, 
desire to record their sense of the great loss sustained by the Insti- 
tution and by the scientific and technical world generally through 
the untimely decease of Sir Clement Le Neve Foster, F.R.S., Vice- 
president, whose distinguished career in many capacities affords a 
remarkable example of industry and devotion to duty, and whose 
personality and charm of manner endeared him to all who were 
privileged to be associated with him. The President, Council, and 
members of the Institution offer to Lady Le Neve Foster and her 
family an expression of their deepest sympathy with them in their 
great bereavement; and as a further mark of regret and respect 
the meeting will be immediately adjourned.” An extraordinary 
meeting will therefore be held at the rooms of the Geological 
Society, Burlington House, Piccadilly, London, W., on Thursday 
next, May 5th, at 8 o’clock p.m., when the discussion on ‘* Labora- 
tory Equipment” will be resumed and concluded, except as regards 
written contributions. 


RoyaAL METEOROLOGICAL SocteTy.—The monthly meeting of 
this Society was held on Wednesday evening, the 20th inst., at the 
Institution of Civil Engineers, Great George-street, Westminster, 
Captain D. Wilson-Barker, F.R.S.C., President, in the chair, A 
paper by Mr. W. L. Dallas on ‘‘ The Variation of the Population 
of India Compared with the Variation of Rainfall in the 
Decennium 1891-1901,” was read. The author showed that 
during the four years 1891-95 the rainfall was generally normal 
or heavy over nearly the whole country, and during the six years 
1895-1901 the rainfall was greatly deficient. During the former 
or ‘‘ wet” period the rainfall was deficient over Upper Burma and 
Madras, was normal over the remainder of Burma, Assam, Bengal, 
and the West Coast of the Peninsula, and was excessive else- 
where, while during the latter or “‘dry” period the rainfall was 
again deficient over Upper Burma, normal or excessive over the 
remainder of Burma, Assam, Bengal, the United Provinces, the 
North-West Frontier Province and the south of Madras, and was 
deficient elsewhere, most so over Rajputana and neighbouring 
areas. The general census of India on March Ist showed the 
total population to be 293,475,477, which, excluding the territories 
not included in the 1891 census, was an increase of only 1°3 per 
cent. The population had thus failed to increase according to the 


doubt, due to epidemics. The author, however, shows that there 
is an unmistakable relationship between the variations of the 

pulation and the variations of rainfall during the dry years. 

he area within which the most serious decrease of population 
occurred coincides almost exactly with the area of greatest 
deficiency of rainfall. A paper by Mr. J. B. Cohen, on “ The 
Cause of Autumn Mists,” was also read, in which the author 
describes some experiments which he made on Coniston Lake 
some time ago, 
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all having large manufacturing establishments, located 
here as being near to but outside the taxing limits of 
st. Louis. In addition to the roadway and electric 
tramways crossing the Eads Bridge, communication 
between St. Louis and places on the east shore is 
afforded by steam ferryboats which have side cabins and 
upper decks for passengers, and covered roadways for 
jorses and wagons. During 1902 about 1,500,000 tons 
of goods were carried by these ferries, and in 1903 the 
boats carried nearly 200,000 railway wagons. The 
Wiggins Ferry Company, now apart of the Terminal 


has been made with shareholders in the latter company, and 
is not necessarily the subject of an agreement with the 
directors. 

The formation of one turbine combination, interesting as 
it may appear, has actually been followed by the constitution 
of another, and what is of equal importance is the evidence 
that the other great German electrical group is concerned in 
the second syndicate, together with certain leading firms in 
the mechanical engineering branch in Germany, Switzerland, 





and France. The new combination, which has been 
established_to promote the use of the steam turbine devised 








Fig 5—THE EADS 
Railway Association—already noted—controls all the 
river transfer work and operates large goods yards. Its 


plant consists of two [goods wagon transfer steamers 
holding twelve and fourteen wagons, each 35ft. long; four 
barges holding from six to twenty-eight wagons; five 
steam ferryboats for passengers, carts, and carriages ; 
three tugs; one stern-wheel steamer; and twenty-three 
shunting engines. There are also nine landing inclines, 
titted with travelling cradles, which are run up and down 
to suit the ever varying water level. The railway tracks 








BRIDGE, ST. LOUIS 

by M. Zoelly, of Esher, Wyss and Co,, of Zurich, comprises 
the latter company; the Frederick Krupp Company, the 
North German Machine Works Company, of Bremen, the 
Siemens-Schuckert Electric Works, and the United Augsburg 
and Nuremberg Machine Construction Company, while the 
Schneider Company, of Creusot, is said to be also included 
in the syndicate. In contradistinction to the first turbine 
combination, it is not proposed to form a separate company 
for the development of the Zoelly turbine, which is claimed 
to have already yielded satisfactory results in actual working. 
Each member of the new syndicate is, however, empowered 














Fig 6—THE MERCHANTS BRIDGE, ST LOUIS 


are laid upon these cradles, and connect with the lines of 
rails on the transfer boats. 

The waterworks system of St. Louis, which is one of 
the most important departinents of its engineering works, 
is reserved for description in a separate paper, 





STEAM TURBINE DEVELOPMENTS. 

ne future possibilities of the steam turbine, both for land 
and marine purposes, represent a question which is attracting 
a considerable amount of attention in different parts of the 
world at the present time. Apart from Great Britain, the 
United States, Germany, Switzerland, and France are now 
seeking to také a prominent part in the development of the 
turbine engine, and each country has made a certain degree 
of progress. A short time ago we referred to the formation 
of an American-German turbine combination between the 
various companies represented by the General Electric Com- 
pany of New York and the Berlin Allgemeine Elektricitats 
Gesellschaft, which is now entirely absorbing the Union 
Electricity (Thomson-Houston) Company of the same city. 
It will be recollected that the object of this combination, 
which is the first immediate result of the establishment of 
friendly relations, supported by binding agreements, for general 
interchange of patents, experience, and inventions between 
the New York and Berlin companies, is to develop the 
American Curtis type of turbine, in conjunction with that 
devised by Professors Riedler and Stumpf in Germany. For | 
this purpose two separate companies have been formed under | 
joint auspices in Germany, one being to promote the 
patents and the other to construct the engines. At first 
sight it seemed that the combination aimed at the introduc- | 
tion of keen competition with the Parsons steam turbine, 
which has not only earned an excellent reputation in certain 
countries of continental Europe, but has also been adopted | 
to a large extent in central stations; while orders for two 
marine engines of 6000 horse-power and 10,000 horse-power 
respectively for the German navy were placed some time ago 
with the Swiss firm of Brown, Boveri and Co., who are the 
Muropean licencees for the Parsons turbine. The events of 
the past few weeks have, however, shown that the desire | 
exists, at all events in interested circles in Berlin, for | 
co-operative action with the licencees of the English company. | 
This is illustrated by the fact that of the increase in the 
share capital which has just been sanctioned from £3,000,000 | 
to £4,300,000, the Berlin-Allgemeine Company is devoting a 
portion to thé acquisition‘of one-half of the share capital of 


| which are taking place, beyond the fact that both in Europe 


| house and General Electric companies, whose turbine 


| time, seeing that although a few instances exist where the 
| newer types of motors have superseded the old, there is no 


to construct this particular type of turbine, and the work 
will be carried out on a common basis in regard to the 
utilisation of drawings, patterns, &c. Of the members of 
the syndicate, it may be said that the Krupp Company is 
largely interested in the question from the marine point of 
view as a result of the company’s ownership of the Germania 
Shipbuilding Works at Kiel, and the desire to gain practical 
experience with turbine-equipped steamers. The North 
German Machine Works Company is a subsidiary of the 
North German Lloyd Steamship Company, and its participa- 
tion is therefore of significance. The Siemens-Schuckert 
Company is naturally concerned from the standpoint of 
turbines for electric lighting and power stations, while the 
Augsburg-Nuremberg Machine Company, which ranks as one 
of the largest and best established steam engine works in 
Germany, cannot fail to be interested in a type of engine 
which is making such progress in various countries. 

There is very little to say in regard to the developments 


and America the principal electrical and mechanical engineer- 
ing firms have become alive to the possibilities of the steam 
turbine in the near future. In the United States the Allis- 
Chalmers Company, which has among its directors Mr. 
Cornelius Vanderbilt and Mr. E. H. Gary, of the Steel Trust, 
is reported to be on the point of embarking upon the con- 
struction of steam turbines in competition with the Westing- 


systems are both being introduced in Great Britain. But 
whilst the promotion of turbines is welcome, and will, doubt- 
less, result in a large amount of business, there is, of 
course, another side of the question, namely, how will this 
particular business affect the trade in reciprocating steam 
engines? Herr C. Lueg, president of the Association of 
German Machine Construction Works, drew a gloomy picture 
of the outlook for the makers of steam engines and boilers at 
the annual conference held recently, as a result of the 
increasing competition of gas engines and steam turbines. 
We can, however, scarcely share his pessimism at the present 


absolute proof that the total horse-power of the steam 
engines and boilers in use has been reduced, or that a 
material diminution in the output of new engines and boilers 
has taken place. What has really happened is, regarded 
from the total horse-power point of view, that the aggregate 
demand for power has largely increased, and the latest types 
of prime movers have obtained a share of this augmentation. 
Whether a decline in the building of steam engines and 


the Brown-Boveri Company. The arrangement to this effect | safely be left to the future to decide. The electric light has 


not reduced the consumption of gas, nor has the introduction 
of electric motors made any material difference in the 
number of small gas or steam engines to be found in different 
parts of the country. 








NEW ROLLING STOCK FOR THE RHODESIA 
RAILWAYS. 

Ix our issue of the 1st inst., we gave a description of some 

new rolling stock which has just been built for the Rhodesian 
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Cross Section on line AA. 


| railways, by the Electric Railway and Tramway Carriage 


Works, Limited, of Preston. As promised in that issue, we 


| now give on page 431 and herewith views of the agents’ 


| carriage. 





boilers will eventually take place is a question which may 





We described this carriage when referring to the 
o'her new vehicles, but we may repeat that it is divided into 
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five compartments—living room, bedroom, lavatory, kitchen, 
and corridor, with a covered platform at each end. Our 
readers may obtain further particulars on page 332. 








Somer severe strictures have recently been passed upon 
the arrangements for coal transit on the Indian Railways. It is 
pointed out that in the matter of goods rolling stock, the best 
Indian railway, the B.B. and C.I.. Railway compared as 1 to 14 
with best equipped and as 1 to 2 with the worst equipped English 
railway. In regard to the type of wagons used, says the Zron and 
Coal Trades Review, coal in the north-west is sent sometimes in 
covered goods wagons, at others in low-sided open wagons, both 
of them quite unsuited to the work. With the covered wago:s 


there are difficulties in loading ; with the low-sided open wagon a 
iled load is necessary, and the coal not only slips off the sides, 
ut is systematically thrown off. The type of wagon required for 

consumers in the north-west is an open wagon with a capacity of 

about 16 tons, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opwnions « our 
correspondents.) 


A VARIABLE SMOKE-BOX. 


Sir,—In THe ENcrneER for April 15th, 1904, Mr. Weatherburn, 
in the course of an interesting article entitled ‘‘ Smoke-box Action,” 
says that the ideally perfect state of economic combustion and 
back pressure would be attained if it was possible to vary the 
volume of the smoke-box, so as to reduce its capacity when the 
exhaust speed is sufficient to produce and maintain a continuous 
current, and vice versd, to enlarge it at will when working at slow 
speeds ; ‘‘ but such is not practicable.” 

While quite agreeing that such an arrangement would be exceed- 
ingly advantageous, I am unable to concede that it is impracticable. 
The accompanying drawings are those of a smoke-box which | 
designed a year or two ago—but have not hitherto published—and 
it so happens that with this design the attainment of Mr. Weather- 
burn’s ideal is easy. 

I have for a long time held a similar opinion to his on the subject 
of smoke-boxes, namely, that not nearly enough attention is given 
to their shape. They are really ejectors on a large scale, and, 
while the form of an ejector is of the most vital importance, yet a 
smoke-box is merely made a convenient shape to finish off the 
boiler, with a pipe for the exhaust steam stuck on it. 

The drawings show a smoke-box in which I have attempted to 
improve the internal shape while preserving the usual external 
form, in the hope of making possible an increase in the size of the 
exhaust orifice. The arrangement shown would probably lead to 
a greatly increased draught with the ordinary blast-pipe, together 
with a good supply of sparks. This effect I propose to meet by a 
large increase in the size of the nozzle, and also by the spark- 
arrester shown. Any attempt to close the whole smoke-box chokes 
the draught badly, and isin my opinion quite unnecessary. Ninety- 
nine out of a hundred of the sparks which sometimes pour out of 
the chimney are those which come through the upper rows of tubes, 
and get right in the path of the steam. This is obviated by the 
grating shown, which will not affect the draught appreciably. It 
turns upwards on a hinge to give access to the tubes. 

In order to give effect to Mr. Weatherburn’s excellent idea, all 
that is necessary is to have a fair-sized connection opening through 
the inner casing, which can be opened and closed at will. I should 
think a butterfly valve on each side about on the level of the centre 
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of the boiler would do it best, covered with wire netting on the 
inside to keep ashes from going through. Then the ‘“‘ box” would 
be kept the full size of the outer casing when running slowly, and 
shut up to the dimensions of the liner when the exhausts were 
practically continuous at high speed. In fact, by throttling the 
openings an intermediate effect might be obtained, if such a refine- 
ment was necessary. 

If worked in conjunction with a hinged ring on the top of the 
blast-pipe, one would have almost a theoretically perfect arrange- 
ment ; as the two combinations would be available of (1) high pipe, 
small orifice, and large box ; (2) low pipe, large orifice, small box. 
But possibly in that case there would be the further requirement 
of a perfect driver to work them. A variable nozzle is a very un- 
desirable instrument to place in careless hands. 

To return to the design under discussion, it will be observed that 
the steam pipes are placed between the outer and inner plates, so 
that when the ports are closed they will not be in the hot gases, 
The air surrounding them will be stationary under these circum- 
stances, and at a high temperature. They could be lagged with 
asbestos if desired. And it should be remembered that in modern 
French practice they are frequently outside the boiler altogether. 

The internal form of the blast-pipe should be regular, without 
any sudden changes. Annular pipes are a mistake, because, even 
if they are advantageous when new, they offer about three times 
the surface of metal to the issuing steam, which, after being in 
service some time, becomes rough with fur. The same considera- 
tion applies in a less degree to the use of double exhaust pipes. 
The chimney cap should be shaped so as to throw the air upwards, 
which is usually done, though not always. The use of a shield 
round the front is probably an advantage to the draught, but it 
prevents the steam being carried quite so high up, and increases 
the obstruction there is to the view from the windows of modern 
cabs, owing to the exhaust steam blowing against them. 

C. F. DENDY MARSHALL, B.A. 

Hassocks, Sussex, 


THREE-CYLINDER SIMPLE LOCOMOTIVES: 


issue of your paper for April 8th, upon the subject ‘‘ Three- 


cylinder Simple Locomotives,” the suggestion contained therein | I 
| arrived for the necessity for such an engine, even although the 


appears to me an excellent one. 

Three cylinders having a diameter of 19in. have, to my know- 
ledge, been tried on a locomotive, without any increase in boiler 
capacity; but the consumption of steam was of such an extravagant 
nature that the engine had to be converted back to a two-cylinder 


| boiler capacity and adhesion are available. 


one. At the same time, matters appear to have now reached 
| a point at which it is considered advisable by the authorities upon 
a prominent English railway to test a two-cylinder simple engine 
in competition with a four-cylinder compound of practically equal 
Nee a state of affairs which opens up a wide field for discussion. 

Inder such circumstances it is more than probable that a great 
number of your readers may welcome your suggestion, especially 
as it distributes the work over three cranks, 

I have mentioned that the simple engine is competing against 
the compound on equal terms, the former apparently having the 
advantage of the same high boiler-pressure, and practically the 
same tractive power and adhesion. Such a condition of affairs 
appears to me to be ludicrous. In the first place, it is common 
knowledge that the compound system can —and therefore should 
always go ono better than the simple engine as regards the use of 
high-pressure steam. Secondly, I know from actual experiments 
that it is utterly impracticable to design a simple engine so that 
it can have the ghost of a chance in competition with a properly 
designed compound locomotive as regards power combined with 
economy in steam consumption, even although the simple one 
should have the advantage of equal boiler pressure. 

Viewing the matter from a practical standpoint, the fact that 
the simple engine did not cease to exist years ago is, in my 
opinion, due to the conventional practice of calculating the trac- 
tive effort of the locomotive from a wrong basis ; in other words, 
the mean effective pressure in the cylinders is assumed as 75 per 
cent. of the boiler pressure, whereas in actual practice it is more 
like haif this. The calculation is, therefore, based on supposi- 
tious grounds only suited to conditions under which a loco- 
motive is never called upon to work, 

If, therefore, we treat the subject of locomotive design on lines 
similar to those observed in marine practice—that is to say, by 
calculating the power from the mean effective pressure at which 
the engine is designed to perform a regular duty—which is 
obviously the correct method—then it becomes necessary for the 
high-pressure cylinders of all locomotives to be increased to some- 
thing like double their present area, so as to develop the required 
traction to suit the adhesion, a condition which, it is needless to 
point out, is absolutely impracticable for more reasons than one. 
There is then only one alternative, viz., ‘‘compounding.” 

It apparently became compulsory to resort to compounding in 
marine practice, because of the ever-increasing necessity for larger 
high-pressure cylinders, which became necessary to develop the 
required power, and this condition of affairs has now been reached 
in locomotive practice. 


Fig.2. 
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SMOKE-BOX 


If dividing up the high-pressure cylinders, as you suggest, brings 
about a similar means of causing extravagant waste of steam—as 
assuredly it must-—-compounding must naturally follow in locomo- 
tive practice. But the system must be such that it will be 
impracticable for the simple engine to compete with it on anything 
approaching equal terms ; indeed, there must be as wide a gulf 
between the simple and compound system of a locomotive as that 
in marine engineering. 

Your advocating a lower pressure with the use of three cylinders 
will doubtless be accepted as sound practice by most of your 
readers who believe in compounding, but, in my opinion, it will 
be found impracticable to adopt the low pressure of steam advocated 
with simple engines. 

To me it certainly appears inadvisable to have gone on increas- 
ing the steam pressure from 150Ib. to 225 |b. in single-expansion 
engines, and so realise only one of the great advantages that can 
bederived from the use of high-pressure steam, viz., “‘greater power,” 
and, at the same time, to neglect taking advantage of the other 
and all-important one, viz., ‘‘economy.” 

This lack of economy in the simple engine should, in my opinion, 
in itself have eras it to oblivion yearsago; but there is another 
factor, and a very powerful one, which militates against the use of 
high-pressure steam when used on simple engines, viz., wear and 
tear. This becomes a very serious matter when only two cranks 
are used ; indeed, the wear and tear becomes phenomenal when the 
engine has to do continuous heavy work, such as grade climbing, 


| and this is then of a sufficiently appalling nature to the keen, 


practical man to cause him to turn his attention to multiple cranks, 
and, as such, I contend that no locomotive should ever be 
designed with less than three cranks, of the necessity for 
which I have ample proof. With reference to increasing 
the capacity of cylinders by dividing up two and using three, 
although the restriction to loading gauge prohibits the use of 
such large high-pressure cylinders as those of 26in. in diameter, 
yet by the adoption of this method it is practicable to divide these 
up and get in three of 2lin. in diameter, which would make an 


| abnormally powerful engine were it possible to design a boiler of 
| a capacity to suit. 


Sir,—Referring to the leading article which appeared in the | 
| adhesion requisite for the equivalent of such a very powerful 


There are at the present moment engines at 
work on a British railway which have the boiler capacity, as also 


engine if designed compound. The time, however, may not have 


Let, us therefore, 
assume a modern type engine having 19in. by 26in. cylinders, this 
class of engine being fairly numerous. Now, every one of these 
engines has sufficient adhesion to allow of an extra 19in. by 26in. 


cylinder being added, making in all three 19in, cylinders, These 
combined would be equivalent to a two-cylinder simple engine 
having cylinders 23}in, diameter. | think we may safely 
that the boilers of this type of engine referred to have ample 
boiler capacity to supply steam for the two 19in, cylinders. Now 
all that is necessary to convert this existing engine into one equally 
as powerful as if a third 19in. cylinder had been added, or if two 
23}in. cylinders were fitted on, is to add a third or large low 
pressure cylinder 30in, in diameter, which could be placed between 
the frames ; this great power could be attained without any increase 
in boiler capacity or adhesion. Moreover, the enhanced power would 
probably be in excess of — requirements, so that those why 
dread high pressure could then make use of a much lower boiler 
pressure without in any way crippling the engine; at the same time 
this arrangement admits of a very wide range of expansion, and 
therefore offers great facility for economical working when high- 
pressure steam is used, If, on perusal of the foregoing remarks 
the staunch supporters of the simple engine will admit that it js 
necessary to increase the boiler capacity and adhesion very eo), 
siderably to suit a simple engine when designed with cylinders 
23}in. in diameter, when at the same time equal power ean be had 
from existing engines now at work having only 19in. diameter of 
cylinders, then I think they must confess that compounding is the 
only method of materially increasing the power of the locomotive 
with any measure of success and economy, and that it is utterly 
impracticable to design a simple engine to compete against 
compound one, it being practicable to increase the power of the 
former engine nearly one-third by adding a large high-pressure 
cylinder to it, leaving out the question of the great economy which 
would follow, due to the judicious use of high-pressure steam. 
JOHN Reig v, 


assume 


Argaith, Dumbreck, April 19th, 


COMMISSIONS IN ENGINEERING, 


Sir, —There have just recently been brought before me sovers 
instances in which commissions have been practically demauded ly 
engineers in charge of works, and in other positions, from mati- 
facturers of plant and apparatus. 1 have every reason to believe 
that this practice of demanding commissions—or, at all events, of 
letting it be well understood, that unless a commission is fort), 
coming, then the goods of « contractor refusing payment will stani 
no chance—-is of frequent occurrence. So much is this so that, in 
certain branches it is tha firm of contractors who are willing to give 
the highest price to the engineer who gets the work. Now, it 
requires no word of mine to emphasise the undesirability of such a 
state of affairs. On all haads it will be allowed — possibly most 
readily, were thequestionasked them point blank, by those who arein 
the habit of receiving such commissions—that the practice is most 
reprehensible. It is a particularly mean form of blackmail. The 
contractor well knows that his best chance of getting, first of all, 
the work, and next, prompt payment for it, lies in keeping on good 
terms with the man who has the ordering of and the certifying for 
the goods. The contractor, therefore, submits as best he may, 
and, no doubt, tries his utmost to recoup himself in some manner, 
We are all more or less accustomed to hearing of the delinquencies 
of some foreign officials—perhaps not much more than half civilised. 
We have all heard of shells without charges; of guns without 





| India or China 


| to some one in authority over him. 











| ammunition, and what not, Lecause these officials have received 


money for these purposes, and diverted it to their own use ; or, 
again, indignation has been aroused because some potentate in 
or even nearer home has demanded his little 
remuneration before granting permission for goods to be supplied 
i We have, perhaps, con 
gratulated ourselves, like the Pharisee, that we were not as were 
these misguided foreign officials, while all the time, in our midst, 
an almost exactly similar condition of affairs has existed. 

I maintain that such a system as | have outlined is dishonest in 
every way. It stands to reason that a contractor, if he knows that 
money will be expected of him before he gets the order for certain 
work, will add the amount to his estimate. | have heard of one 


case in which no less than three engineers were connected with 


one contract. Two of these engineers were known to require a 
bribe it is nothing else ; there was, however, a doubt as to the 
third. When approached by the contractor, and asked whether 
he would wish for a recognition of his good offices in obtaining the 
contract, he replied, ‘* Well, it is the usual thing, isn’t it!” Three 
separate ‘‘ bribes” were therefore paid for one contract. Who 
eventually paid the reckoning? The purchaser, of course. The 
contractor cannot afford to throw money about like that. Prices 
are cut too fine to admit of it. Thus, the unfortunate purchaser 
corporation or private individual _ who has paid some one to guard 
his interests, in reality pays that some one twice over. Herein lies 
the immorality of the whole practice —a practice to which every one 
should assist in putting a stop by all possible means. Here, | 
should remark, that as far as my knowledge goes the con 
sulting engineer, whatever his other faults, does not descend to 
such degradation. It is the engineers in charge of works, perhaps 
even the foremen or chiefs of stores, who are the offenders. 

The disease has got such a hold that pressing and immediate 
measures are necessary if it is to be eradicated. There can be no 
question as to whether or not it should be stamped out. The 
question is how to set about it. I think it impossible that the 

urchasers can do much, As an example, I would say that I have 

nown a case where a contractor who, at the completion of some 
work which had been carried out for a corporation, and after the 
opening ceremony, had, under the very noses of the Mayor and 
Corporation, shaken the hand of the resident engineer, and left 
two £5 notes in it. The works would as an absolute certainty 
have to be increased—so, no doubt, argued the contractor ‘'| 
may as well be on the best terms possible with the man who wil 
order the extensions!” Those £5 notes were not returned. The 
corporation did not know of it ; perhaps does not know of it to-day. 
No, it will be impossible for the purchasers to domuch, _ It is to the 
contractors that we must look for any improvement which may be 
possible. Did all the contractors band themselves together to 
discountenance absolutely the giving of commissions, then the 
system would receive its death blow. The difficulty, of course, 
would be to get all contractors to agree to this. If, however, the 
Employers’ Federation were to take the matter up seriously, | fee! 
certain that something might be done. If this body is not 
sufficiently representative to cause—by the agreement of all its 
members to avoid giving commissions — the entire abandonment of 
the system, it might, at least, do good by drawing public attention 
to those cases which would most certainly come within its know 
ledge, and I trust that some such action as I have indicated may 
be possible, and may produce good results, ; 

Victoria-street, April 19th. C. 


A NEW TYPE OF LOCOMOTIVE, 

Sir, —Locomotives have been built on the same general lines for 
seventy years, Is it possible that some radical change may be of 
advantage? There isasaying, ‘‘ Outsiders see more of the game. 
Will you permit one who has had some experience with oil engines 
and motor cars to make a suggestion ? 

There seems no reason why wheels as large as 5ft. to 7ft. should 
be used for driving at high speeds, 

If the illustrations of the electric car which attained a speed of 
120 miles per hour in Germany are correct, the wheels are not more 
than 4ft. diameter. Motor cars can now run at speeds to rival 
ordinary trains with wheels under 3ft. diameter. M. aSerpollet 
commenced with ordinary double-acting engines, but g ve them 


up. 

Pall these cars, with the exception of a few American steam cars, 
have single-acting engines; the Serpollet, Miesse, and White 
steam cars have single-acting engines, ‘ 

I would suggest a locomotive to be built with two independent 
driving axles, each driven by three single-acting cylinders, wit 
cranks at 120 deg., the cylinders to be behind the axles, so that 
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<< 
st should always be on the leading side of the horn- 
.. One central cylinder on a crank, the two others outside, the 
ae and connecting-rods to be boxed in to check the dust getting 
arg cylinders. The chief disadvantage appears to be raising 
pranphenr of the fire-box to avoid an inconveniently long fixed wheel 
base. If the boiler were turned round to run fire-box first, the 
eased wheel base would be obviated. 
lone advantage appears to me to be abolition of connecting- 
Less weight unsupported on springs, owing to smaller 


the thru 
the end 


rods. 


wheels. P ° P : ? 
Piston speed can be higher with single-acting engines than with 


ting, and greater facilities for using superheated steam. 
As the valves could be close to the cylinder ends, very short 
ports would be required, The valves would be worked by a counter- 
shaft driven by gearing or pitch chains from the axles. 
Probably a locomotive with single-acting cylinders would keep 
out of the shops longer than a double-acting one. ; 
Barfield, Farnham, 3. 








THE FRENCH NORTHERN SQUADRON, 


| just receive THE ENGINEER of Friday, April 15th, and see 
in the ‘Dockyard Notes” a rather erroneous information about the 
French Northern Squadron, The given composition is quite exact 
for battleships, but tt is quite wrong to say that to those will be 
adjoined a “considerable force of cruisers and destroyers.” The 
British Navy League could, perhaps, think that it is necessary for 
(jreat Britain to reinforce the cruiser squadron. Britannia can go 
on quite quiet, The considerable force will be a rather indifferent 
one; at little division of three armoured cruisers, the old “sabot 
Jeanne d’Arc, flagship, and two cruisers of the “Sully” type, 
the Amiral Aube and Gloire. With them nothing but a slow 
third-class cruiser the Forbin, and a torpedo gunboat, the Cassini, 
with six destroyers of the Epinetype. By the end of the year itis 
expected that the Gambetta will replace the Jeanne d Arc, It 
will be certainly a valuable change for the strength of the Northern 
Squadron. ‘ : 

It will be perhaps more interesting to your readers to know that 
the estimates for 1905 provide a large addition to this squadron. 
There will be a reserve cruiser division of three armoured cruisers, 
and it is expected by the French Admiralty that by the spring of 
next year the composition of the French Northern Squadron will 


SIR, 


be: 

First division :—Massena (flagship), Carnot, Jaureguiberry. 

Second division :—Marceau (re-boilered), Magenta (re-boilered), Henri 
IV; cruisers (active) L. Gambetta, Condi, Gloire. 

Other cruisers: Cosmao, Cassabianca, and perhaps Forbin. 

Six destroyers. 

Reserve cruiser division : Jeanne d’Are and one ship of the Montcalm 
or Sully type, and the Dupuy de Lome, or two ships of the Montcalm 
or Sully type. 





Thinking it will be perhaps of interest to your readers I give you 
the official and exact composition of the French squadrons in 
European waters for this year, and composition of the French 
squadrons in European waters for 1904: 

Northern Squadron. 

First division :—Massena, Carnot, Jaureguiberry. 

Second division :— Bouvines, Henri [V., Amiral Trehouart. 

Third division :—(Cruisers) Jeanne d’Arc, Amira! Aube, Gloire ‘‘ Repeti- 

teurs d’eseadre,” Forbin, Cassini. 

Nix destroyers, 

Med itervanean Squadron 
First division : —Suffren (flag), Charlemagne, Bouvet. 
Second division :—Jena (flag), St. Louis, Gaulois. 
Third division :— Desaix (flag), Marseillaise, Kleber, du Chayla, Galilee, 
Linois. 

Six destroyers. 

Reserve divisi n :—Brennus (flag), to be replaced by Hoche, Ch. Martel, 
Pothuau. 

59, Cors du Medoc, 

Bordeaux, France, April 18th. 


ANDRE BovuRBON, 





IRON MASTS. 


Sin, We notice in your issue of 22nd inst. an article ou the 
‘Conversion of the old Battleships Bellerophon and Temeraire,” 
and therein a reference to their iron masts and yards, Thinking 
the information would be interesting to your readers, we would 
point out that we were the makers of these. 

Mr. Edward Finch was the patentee of iron masts, and the first 
made were those for Brunel’s s.s, Great Eastern. 

From that date we have been continuously making iron and steel 
masts, yards, and derricks for the Admiralty down to the present 
time. JAMES Rowe, Managing Director. 

(For Edward Finch and Co,, Limited.) 
Bridge Works, Chepstow, April 26th. 


MOTOR BOATS. 


Sir, —Referring to the illustrations which appeared in your last 
issue of some experiments made with a view to test the resistance 
of various forms of hulls drawn through the water at abnormal 
speeds, | wish to state that these trials were initiated and carried 
out by Messrs. Yarrow and Co., and not by ourselves. 

My reason for stating this is that I regret to find the description 
furnished by me might lead to the inference that we had carried 
out these experiments ourselves. S. F. Epce. 

April 26th. 

{Mr. Edge’s apoiogy is not ingenuous. We accepted his letter 
as a description of work for which he or his firm was responsible, 
and we are convinced that it is drafted in such a way that any 
reader would believe that to be case. The real facts are, however, 
that Mr. Edge and his firm had next to nothing todo with the trials. 
They were initiated and made, and the cost of them incurred by 
Messrs. Yarrow and Co, Furthermore, the photographs were 
_ to us without Messrs, Yarrow and Co.’s permission.—Eb. 
Tue E.] 





A PUZZLER. 

Sik,—I see some curious bits of engineering at times, but I 
think the following is worthy of notice :—A wall about 7ft. high 
had blue coping bricks on top, but about every twelve had the 
joint left out, with a clear space of about gin. between bricks. 
Some one suggested it was to let the water in. I thought it might 
have been for economy, to save the mortar. Perhaps there may 
be some one in the engineering profession who can seriously 
explain why this was done. 

April 18th. C. E. 








THE INSTITUTION OF CIVIL ENGINEERS. 


AERIAL SUSPENSION-CABLEWAYS. 
\t the ordinary meeting on Tuesday, April 19th, 1904. Sir 
William H. White, K.C.B., President, in the chair, the paper read 
was ‘ Aérial Suspension-Cableways,” by J. M. Henderson, 
\ssoc. M. Inst. C.E. The following is an abstract of the paper: 
\ cableway is defined as a device by which a suspended cable acts 
is a rail, on which travels a carriage provided with means of 
hoisting and lowering, so that a load may be conveyed to 
or removed from any point between the supports of the cable. 
The history of the cableway is traced generally from the early 
machine used in the slate quarries of Wales, having chains for 
standing and running cables, and a stop fixed on the main cable to 
bring the carriage to rest at the desired position to the long span 
flexible and high-speed cableway extensively used at the present 
day. Touching on the development of this apparatus mention is 
made of the first “horizontal” cableway used in the Kemnay 








granite quarry, and of the difficulties met with and surmounted 
before satisfactory results were obtained with that machine, The 
association of engineers and others in America with some of the 
improvements in cableway design is referred to. Various devices 
for supporting the hoisting rope between load carriage and cable 
supports are mentioned and are illustrated by diagrams. The 
type of engine and winding gear usually provided for operating a 
cableway is described, as are also the method of leading the ropes, 
the means by which a load is hoisted and lowered at any point, 
and the way in which horizontal motion is given toit atany height. 

Inclined, fixed, horizontal, travelling, and radial cableways 
are treated generally, and examples are given of the application of 
the various types to the construction of bridges, viaducts, water- 
works, canal, and dock works. For the last-mentioned purpose 
cableways used on the naval works at Gibraltar and on other 
dockyard extensions now in progress for H.M. Government and 
others are cited as examples. ‘The application of cableways to 
quarrying, excavating, and conveying materials from one point to 
another, and to the transfer of coal and other materials between 
floating vessels—for instance, from a transport or collier to a 
battleship in the open sea—is then dealt with. Reference is :lso 
made to the advantages of the cableway, as compared with other 
means of handling materials, in respect of speed of working, 
efficiency, convenience, &c. 





At the annual general meeting of the Institution of Civil 
Engineers, held on Tuesday evening, Sir William H. White, 
K.C.B., president, in the chair, the result of the ballot for the 
election’ of Council for the sessional year 1904-1905 was declared 
as follows :—President: Sir Guilford Molesworth, K.C.I.E. Vice- 
presidents: Mr. F. W. Webb, Sir Alexander Binnie, Dr. Alex. 
B. W. Kennedy, F.R.S., Mr. W. R. Galbraith. Other members 
of Council: Mr. C, N, Bell, Wellington, N.Z.; Mr. C. A. Brereton, 
Mr. R, Elliott-Cooper, Colonel R. E. B, Crompton, C.B., Mr. W. J. 
Cudworth, York ; Mr. G, F. Deacon, LL.D., Dr. F. Elgar, F.R.S., 
Mr. RK. A. Hadfield, Sheffield ; Mr. G. H. Hill, Mr. C. W. Hodson, 
Bombay ; Mr. J. C. Inglis, Mr. G. R. Jebb, Birmingham ; Mr. 
T. C. Keefer, Ottawa; Mr. A. G. Lyster, Liverpool; Mr. J. A. 
McDonald, Derby; Mr. W. Matthews, C.M.G., Sir Charles 
Metcalfe, Bart., Cape Town; the Hon. C. A. Parsons, F.R.S., 
Wylam-on-Tyne; Mr. A. Ross, Mr. W. Shelford, C.M.G., Mr. 
Alexander Siemens, Mr. John Strain, Glasgow; Sir John I. 
Thornycroft, YL.D., F.R.S., Professor W. C. Unwin, B.Sc., F.R.S., 
Sir Leader Williams, Manchester; Mr. A. F. Yarrow. 





The Council have made the following awards for papers read 
and discussed before the Institution during the past session :—A 
Telford gold medal to Major Sir Robert Hanbury Brown, K.C.M.G., 
M. Inst. C.E.; a George Stephenson gold medal to Mr. G. H. 
Stephens, C.M.G., M. Inst. C.E.; and a Watt gold medal to Mr. 
Alphonse Steiger, M. Inst. C.E. ; Telford premiums to Mr. E. W. 
De Rusett, M. Inst. C.E.; Mr. Hugh Robert Mill, D.Se., LL.D. ; 
Mr. Alexander Miller, Assoc, M. Inst. C.E. ; and Mr. T. E. Stanton, 
D.Sc., Assoc. M. Inst. C.E.; a Manby premium to Professor J. 
Campbell Brown, D.Sc.; and a Crampton prize to Mr. L. H. 
Savile, Assoc. M. Inst. C.E. The presentation of these awards, 
together with those for papers which have not been subject to 
discussion and will be announced later, will take place at the 
inaugural meeting of next session. 


MEETING OF STUDENTS. 

A meeting of students was held at the Institution of Civil 
Engineers on Friday evening, April 22nd, Mr. John J. Webster, 
M. Inst. C.E., in the chair, when a paper on ‘‘ No. 2 River Pier of 
the Beckton Gasworks ” was read by Mr. Arthur Trewby, Stud. 
Inst. C.E. The following is an abstract of the paper :— The new 
pier was begun in 1892, and the work connected with the pier 
itself completed in the autumn of 1894. It is situated }etween the 
old pier and the timber jetty belonging to the London and St. 
Katherine's Dock Company, a clear waterway of 300ft. being allowed 
in each case. The pier is T-shaped, the length along the front 
being 725ft., and from the river wall to the front 320ft., the width 
being 45ft. and 30ft. respectively. It rests on thirty-nine cast iron 
cylinders, 6ft. diameter at the top, with a taper enlargement 
bringing the diameter up to 8ft. for the cylinders along the head 
of the pier, and to 7ft. along the cutting edge for those in the 
approach portion. 

There is a double deck to the pier for a distance of 170ft. along 
the front, the lower deck being used for men’s lobbies, workshops, 
&e. The cylinders are connected together by single plate-web 
girders, the cross girders being of the lattice type. The flooring 
is Hobson flooring of wrought iron, and is covered with a minimum 
thickness of tin. of concrete. Two lines of rail run along the 
approach portion, and three lines along the head, as well as two 
lines for the hydraulic cranes, Six openings for hydraulic 
capstans are formed in the upper deck. 

The pier is protected at each end of the head by dolphins, 
counected together by lattice bracing girders. The abutment is 
built of brick, with a stone coping, the foundation being of con- 
crete carried down into the gravel. 

The cylinders were sunk by the pneumatic process about 45ft. 
below T.H.W. into the chalk, which was penetrated for a few 
feet. When the cylinders had been concreted up, they were 
tested up to a total load of 350 tons for the small cylinders and 
500 tons for the large ones, the average subsidence under test 
being 4in. 

The hydraulic installation at first consisted of three sets of 
pumping engines, two accumulators, ram 17in. diameter and 17ft. 
stroke, giving a hydraulic pressure of 750 lb. per square inch, and 
four cranes with fixed jibs. Four more cranes were subsequently 
added with derricking gear in 1895, and another four in 1897. 
Another accumulator was also added, the ram being 24in. in 
diameter and the stroke 24ft. The cranes revolve on a table on 
six wheels, and are capable of lifting a load of 50 ewt. 60ft. high, 
and turning a quarter of a revolution in under one minute, the 
consumption of water for each complete operation being 42 
gallons, 

The contractors for the pier were Messrs. Head, Wrightson and 
Co., and for the hydraulic installation, Messrs. Tannett, Walker 
and Co, 

The reading of the paper was followed by a discussion, in which 
Messrs, H. O. H. Etheridge, H. W. FitzSimons, H. B. Gates, 
C. W. Gibbs, E. D. Kibble, E. Latham, and H. M. Rootham, 
Studs, Inst. C.E., took part. 











THE FARADAY SOCIETY. 





AN ordinary meeting of the Faraday Society was held on Wed- 
nesday, April 13th, at the Institution of Electrical Engineers, Mr. 
J. Swinburne, vice-president, was in the chair. 

Mr. Arthur J. Hiorns read an abstract of his paper on 
** Alloys of Copper and Arsenic,” illustrating his remarks by a 
series of interesting and beautiful lantern slides. The object of 
the author’s investigations was to ascertain the exact relation 
between copper and arsenic in binary alloys, and the limit of pro- 
portion of arsenic that can be retained in copper in the cold solid 
state. The addition of arsenic lowers the melting point of copper 
uniformly down to about 14 per cent., when a steep fall in the 
freezing-point curve occurs, reaching its lowest point at 685 deg. 
Cent. This alloy contains 19-2 per cent. of arsenic, which corre- 
sponds to the formula Cu;As,. The alloy with 22 per cent. of 
arsenic freezes at 708 deg., and the temperature gradually 
rises until the alloy with 28-34 is reached at 747 deg. This is the 
compound Cu;As. At 810 deg. another chemical compound freezes, 
having the chemical formula Cu;As,; it contains 32-2 per cent. of 
arsenic. Beyond this point the temperature gradually falls again 
to a minimum at the alloy with about 35 percent, ofarsenic. The 


curve then rises to another summit at 740 deg., forming the com- 
pound Cu,As, with 37-24 per cent. of arsenic, From this position 
the curve descends to 702 deg. with the alloy containing 41 per 
cent. of arsenic; this is nearly the practical limit of the direct 
combination of copper and arsenic. 

The top services of many of the alloys were photographed. The 
types of pattern visible on the etched surface depend upon the 
position of the freezing point on the curve. For alloys whose 
freezing point is on or near the summit of a curve, the whole of the 
section is composed of one substance, generally made up of crystal 
grains having fine boundaries. When by addition of copper or 
arsenic a summit of a curve is left. the lines between the crystal 
grains widen and become filled with a network of matter differing 
from that of the crystals and generally showing a more or less 
striated appearance, so characteristic of eutectics. As the bottom 
of a curve leading from a summit is reached the eutectic occupies 
the whole surface. It is noticeable that the alloy of minimum 
fusion of copper-arsenic alloys has an extremely fine striated struc- 
ture. Any deviation in composition from the eutectic proportion 
causes the breaking up of this striated pattern, and grains of one 
of the constituents appear in the eutectic matrix. 

A microscopic examination was also made of polished sections of 
the various alloys, These when viewed in daylight are ali copper- 
coloured in those with little arsenic, and gradually get paler as the 
arsenic is increased. When the alloy with 19-2 per cent. is reached, 
the surface appears of a pale blue colour, and this is continued up 
to the compound Cu,As, containing 28-34 per cent., which is of a 
deeper blue colour. The alloys between 19-2 and 28-3 per cent. 
have a paler blue tint, because the blue constituent is associated 
with a constituent richer in copper, forming a eutectic mixture. 
The alloy with 30-0 per cent. is of a light purple colour, and when 
the compound Cu;As, is reached, containing 32-2 per cent., a full 
reddish purple is obtained. This purple colour maintains up to the 
limit of these experiments with 45 per cent. of arsenic, but gets 
gradually paler. 

The paper concludes with a detailed description of the various 
alloys, fully illustrated by excellent photomicrographs, 

Mr. Swinburne, referring to the melting point of arsenic, which 
the author thought could only be obtained by experiments made 
under great pressure, observed that the effect of pressure on the 
melting point of solids is very small, and that probably at ordinary 
pressures the melting point of arsen*e was very close to its volatilis- 
ing point. 

Dr. Perkin hoped that the author would supplement his 
a by making conductivity measurements of the series of 
alloys. 

Dr. C. H. Desch made some interesting comparisons between the 
results obtained by the author and those published by other 
7 “aaa in the case of the analogous series of copper-antimony 
alloys. 

Mr. E. G. P. Bousfield contributed a paper on ‘‘ Experiments 
with a New Primary Cell.” The cell consists of an inner porous pot 
containing nitric acid and a carbon pole, and an outer vessel con- 
taining sodium hydrate solution ari a metal pole, preferzbly zinc 
é.e., a solution of from 12 per cent. to 15 per cent., using solutions 
of maximum conductivity with zinc and carbon poles on open cir- 
cuit, an E.M.F. of 2-6 volts may be obtained. Not only does the 
cell possess this comparatively high E.M.F., but it may be short- 
circuited far longer than most celis before it runs down. A cell 
short-circuited through a total resistance of 0-61 ohms gave a 
current of 4-18 amperes, which fell to 2-61 in an hour, 2-38 in 
2} hours, and 1-75 in 6 hours. A smaller cell gave a fairly constant 
current of about 0-8 ampéres for 20 or 25 hours. Discharge 
curves are given in the paper. Acids other than nitric were 
experimented with. Some of them gave higher E.M.F.’s than 
nitric acid, but no other acid possessed the same ‘‘ lasting powers.” 
The effect of using various metals instead of zinc was also tried : 
some of these gave higher E.M.F.’s than the zinc, but the high 
readings were quite transitory. Using two carbon poles the E.M.F. 
was about 1-35 volts. The cell is then similar to Becquerel’s 
platinum cell, in which the plates are immersed in acid and caustic 
potash respectively. 

Mr. W. R. Cooper referred to the disadvantages of both nitric 
acid and caustic soda as electrolytes. The high E.M.F. of the cell 
was only apparent, because it rapidly fell to a working value of 
1-8 or 1-9. He would like to have seen comparative tests made, 
say, with a bichromate cell. 

Mr. J. Swinburne mentioned a suggestion made by Dr.. Swan, 
that the cell would be improved if it were converted into a three- 
fluid cell, with a neutral electrolyte—+.g.. NaNO,—in the mid- 
compartment. 

Mr. Bousfield also contributed a ‘‘ Note on Determining 
Accurately the Percentage of Ozone in Gases not Dissociated by 
Moderate Heat.” Difficulty was found in determining accurately 
the quantities of ozone formed in different electrolytic reactions. 
The potassium iodide test is sufficiently accurate for most purposes, 
but for very accurate work it is not satisfactory, as an error of 
5 per cent., or more, is often obtained with a slightly alkaline 
solution, and an error of as much as 1 or 2 per cent. with an acid 
solution. Estimating the ozone by weight, using glass globes for 
that purpose, was also found to be somewhat uncertain, due to the 
condensation of moisture on the glass. The method recommended 
by the author is a measurement by volume. A certain quantity of 
gas containing ozone is measured. This gas is then passed over 
some substance, such as heated platinised asbestos, which is capable 
of converting ozone into ordinary oxygen. On again measuring 
the gases, an increase of volume due to the breaking down of 
‘** OQ,” molecules into ‘‘O,” molecules isfound. From this increase 
of volume the quantity and percentage of ozone originally present 
is readily calculated. A description of the simple apparatus 
required for the measurements is given in the paper. 
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J. E. SPAGNOLETTI AND Co., Goldhawk-road, London, W.— 
Catalogue of Stigler electric lifts. Both hydraulic and electric lifts 
are illustrated. 

BritisH THoMsoN-Hovston Company, Limited.—Pamphlets 
Nos. 165 and 166, on open arc lamps, and electro-magnetic track 
brakes for tramways. 

HorsraLL DestrucToR Company, Limited, Lord-street Works, 
Leeds.—List Nos, 1 and2. Reports and certificates, and illustra- 
tions of plants taken from photographs. 

W. H. BaiLey AND Co., Limited, Albion Works, Salford, Man- 
chester.—Reprint of Part 3 of Section I. of Bailey’s catalogues. 
This part deals with water gauges for steam boilers. 

EpIsoN AND SWAN Untrep ELEctric Light Company. Limited.— 
This company has sent us a neat binder containing some new 
leaflets, The leaflets deal with lamps and switches. 

Batu ELectRIiC MANUFACTURING CoMPaNy, Limited, Locksbrook 
Engineering Works, Bath.—Pamphlet No. 15, dealing with the 
Kramos resistance piece. The device is an electro-ceramic product 
of original composition. 

HARRISON AND Horsey, Pomona lronworks, Manchester. 
Machine tool catalogue.—The tools illustrated in this catalogue 
include lathes, planing machines, and shaping machines. The 
illustrations are nicely produced. 

NILES-BEMENT-PonD Company, Liberty-street, New York.— 
This is a general catalogue of the productions of this company. 
It is a huge volume of nearly 700 pages, and contains, besides 
illustrations of the works at Ohio, Philadelphia, Hartford, and 
Plumfield, illustrations and particulars of almost every type of 
machine tool. The illustrations are admirable specimens of the 
half-tone process, and the letterpress and paper are of the highest 
quality, The book also contains a very comprehensive index, 
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TYPE-COMPOSING AND DISTRIBUTING 


MACHINES. 


Wer were recently asked to inspect at Reading two 
ingenious machines which have just been designed and 
constructed by the Pulsometer Engineering Company. 
These are a type-composing and justifying machine and a 
type-distributing machine. We may here mention that in 
the case of the former it is only the second machine which 
has been made, and in the case of the latter it is actually 
the first machine. In view of this, the company has con- 
siderable cause for congratulation on the state of perfection 
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are wedged to form the sides or walls of the troughs, the 
depth of the troughs being gin. It will be understood, then, 
that all the troughs are set horizontally and fixed at 
one end to the back of the front plate of the machine. 
The pushing rods are arranged to come right underneath 
the foremost type in each trough, there being, of course, 
one pushing rod for each trough. The rods are kept down 
from touching the type, first of all by their own weight, 
and in addition by the action of coiled springs. The two 
accompanying engravings show a front and side view of one 
of the machines and a section through the keyboard. These 
will serve to make the explanation clear. The key, when 
depressed, causes the pawl suspended upon its lever to be 














Side View 


THE PULSOMETER COMPANY'S T/?E-COMPOSING MACHINE 


to which both the machines have been brought—the compos- 
ing machine especially, with which we saw a man composing 
ut the rate of 20,000 ens an hour. We are informed that a 
speed of 30,000 ens an hour has been attained, but such a 
speed could not be kept up for any length of time, and may 
be regarded—for the present, at any rate—as exceptiona! 
The ordinary rate of working by a fairly competent com- 
positor will, so it is said, be somewhere in the neighbour- 
hood of 12,000 ens per hour for composing only. In 
addition to composing, however, the justifying is done by 
hand beside the machine, the stick being arranged on a 
bracket attached to the framework of the machine. When 
the composing has been at the rate of about 12,000 ens per 
hour, the justifying, so we are informed, takes about the same 
time ; so that, as a result, one compositor is said to be able 
to set up and justify at a speed of 6000 ens per hour. 
Taking this as representing words of five letters, it means 
1200 words per hour, or twenty words a minute. 

The composing machine which we saw and examined was 
constructed to take any founder’s type, and to set minion, 
brevier, and bourgeois without any aiteration. When all the 
various keys, levers, &c., are combined together in one 
machine the whole would be taken as complicated, and yet 
cach particular unit of mechanism—that is to say, a unit by 
which one particular piece of type is selected and dropped 
into position—is wonderfully simple. Broadly speaking, the 
working is as follows :—A key is depressed, a pawl is released, 
and is struck by a plate which is continually being swung 
up and down ; this action raises a lever which, in its turn, 
acts on a pusher which releases the particular type corre- 
sponding to the key depressed, allowing it to fall down and 
take up its place in a type channel. The key-board is similar 
to that of other machines of the same class, and there are in 
all one hundred and sixteen separate type troughs, this 
allowing for upper and lower case, small caps, figures, and 
the usual sorts. These troughs are, in the present machine, 
arranged horizontally in steps or tiers at the upper part of 
the machine. There are eight of these tiers, six of them 
containing fourteen troughs, and the remaining two sixteen 
troughs each. These various steps or tiers are at different 
heights, and, of course, necessitate different lengths of 
pushing rods. We understand, however, that in later 
machines these troughs will all be the same height, and con- 
sequently there will be greater uniformity by reason of all of 
the pushing rods being of the same length. The steps were 
arranged for to overcome a difficulty which was anticipated, 
but which was found not to be of so great a magnitude as 
had been feared. It was supposed that the different types 
might fall at different speeds owing to different weights, 
surfaces, kc. The type troughs are, as we have said, placed 
horizontally, and the type in these troughs is kept in position, 
and, when required, fed forward, by means of what is termed 
a follower, which runs in the trough and presses against the 
rear of the row of type, holding the front end of the row 
against a stop at the front end of the trough. The pressure 
is brought about by means ofa system of weights, cords, and 
pulleys, there being, of course, a separate cord and weight for 
each trough. The method is simple, and as far as we could 
judge, efficacious. We should say that it is a preferable 
method of feeding the type than is that of gravity itself, as 
would be the case, for instance, supposing the troughs were 
inclined at an angle. Moreover, it would certainly seem 
that the filling up of the troughs with fresh type is more 
readily brought about when the troughs are horizontal. 
Each group of troughs is formed on a floor with parallel 
saw cuts made in it, into which strips of printers’ rule 


lodged in such a position that it is engaged by the swinging 
plate in its upward movement. This causes the main lever 
to be raised, and with it the pushing rod already mentioned. 
The result of this is that the piece of type immediately at the 
front end of the trough corresponding to the key depressed is 
pushed vertically upwards until it reaches a point when its 
ower end comes above the top of the end piece. Atthe same 
time the pressure on the back end of the type pushes it 
forward and presses it against a stop of such a form that 
the lower end of the type is pressed towards the front of the 
machine. This action, combined with the fact that the end 
piece just mentioned is bevelled off to a knife edge, causes 
the type to fall down a channel in the front plate. The front 
plate, as may be seen from the engraving, is triangular in 
form, and has one of the angle of the triangle pointing 
downwards. Each trough has a groove corresponding with 
it, and all the grooves finally unite at the lower angle of the 
triangle into one channel. This channel, in its turn, com- 
inunicates with a horizontal trough, which first of all comes 
out of the machine at right angles and then bends round in a 
curve so as to run parallel with the face of the machine. 
Each type as it is released drops down its groove into the 
central channel, and is then pushed into the trough by the 
action of a quickly rotating spindle provided with a cam. 
Thus the type, when composed, is delivered from the machine 
into the trough iu one straight line. The justifying is done 
separately by hand, as will be explained later. 


=a 
can readily be opened, any type which may have stuck may 
be readily freed. Such a block may be caused, for instance 

by the accidental depression of two keys at the same moment 
—a thing which ought not to, but which may, occur. Such 
a block was purposely made in this manner for us to see how 
easily it could be freed, There are any number of points of 
detail in the machine and its working to which attention 
might be drawn, but we must confine our remarks on 
account of space to the general outline of constructioy and 
manipulation which we have given. 

There remains to be described the method of justifying 
which is employed. The set-up type coming away fron the 
machine is gradually pushed along in its trough until it enter, 
a channel in a quadrant arrangement placed at the left-hand 
side of the key-board. This quadrant has a number of 
channels in it, and as each channel is filled up with type a 
bell rings, and the operator shifts the next channel opposite 
the trough and soon. It is intended in later machines to 
substitute a complete cylinder for the quadrant in order that 
more type may be dealt with at one time and without stopping 
to justify. The present quadrant holds 750 ens, the cylinder 
would hold 4000 ens. From the quadrant the type can be 
slid off on to the stick, and justification be earried out in the 
ordinary way. 

The distributing machine is in some respects similar to the 
composing machine, but it works, so to speak, backwards, 
There is a triangular front plate with grooves in it, but the 
angle is at the top and not at the bottom. At the top there 
are a number of hinged plates or division pieces bunched in the 
form of an inverted fan, but the hinges are all at the lower 
ends. These division pieces may be separated by the depres. 
sion of keys so as to allow the type to fall down into any 
desired groove. In the machine as made at present each 
groove is devoted to four pieces of type, and is proy ided at its 
lower end with an ingenious selecting device, by means of 
which these four pieces of type are separated and put each 
into its own receiving trough. The action of this portion of 
the apparatus is as follows :—The type is divided up into sets 
of four, each of the four having a different thickness. The 
thickest type as it falls meets in its fall a bridge which it 
just cannot go under. It is therefore deflected down « slope 
and thence to its receiving trough. The type next in thick. 
ness goes under the first bridge, but is stopped by the second 
and deflected — and on. One key in the apparatus, 
therefore, serves for four types. The type as it reaches its 
receiving trough is pressed down into its place in it by the 
action of a revolving shaft provided with cams, one for each 
trough. 

The type to be distributed is fed forward line by line. The 
operator keeps his eye on it and depresses the key correspond. 
ing to the letter to be distributed. The depressing of the key, 
besides opening the fan of division plates, as already explained, 
also causes one piece of type to be pushed forward, to be 
held so that it does not turn round, and to take it to a hole 
over the front, whence it may fall into its groove and be properly 
distributed. The troughs into which the various characters 
are distributed have only to be taken to the composing 
machine, and the type slid from them into the trough at the 
top of the composing machine. 

The same application of power working as has been made 
to the composing machine has not at present been carried 
out with the distributing machine, but we understand that 
this is to be done and that then the machine is to distribute 
type fast enough to keep pace with two composing machines. 
We were informed that the distributing machine will deal 
with any kind of type, but that for each separate size ther 
must be a special sieve or selector. We were further informed 
that for neither machine was it necessary for the type to lx 
nicked. 

As regards cost the makers claim that 1000 ens can be com 
posed, justified, the type filled into the machine, and allow 
ances made of 10 per cent. depreciation on the machine, and 
5 per cent. interest on the original capital, for 37d. ; and that 
the same amount can be composed, justified, distributed and 
filled in, with the allowances for depreciation and interest for 
53d., this comparing with the London rate of 9d. per 1000 
ens, and at the same time the operator at the machine is 
making 1s. 6d. per hour. 


so 





SocteTy OF GeRMAN TRONMASTERS,~-On April 23rd and Zith 
the Society of German Ironmasters celebrated at Diisseldori the 
completion of the twenty-fifth year of its existence, and the com 
pletion of the twenty-tifth year of the presidency of Mr. Carl Lueg 
The Society is in a very flourishing condition. It numbers 290, 
members, and of its journal, Stah/-wnd-Eisen, 4900 copies ar 
published every fortnight. ‘The meeting was well attended on both 
days, about 800 members being present. On April 23rd paper 























“Tue Encinesr’ 


TYPE-COMPOSING MACHINE—SECTION THROUGH 


A feature of the machine to which the makers draw 
particular attention is the small amount of pressure required 
to work it. We were informed that it requires just two 
ounces to depress each key. This is all the work required of 
the operator, the swinging plates do all the rest. These 
plates and the cam for pushing the type into the trough are 
driven by a small electric motor of one-tenth horse-power. 
Another feature to which our attention was drawn was the 
method of freeing blocks should any occur. It may some- 
times happen that a piece of type does not fall quite 
correctly, with the result that it sticks across the central 
channel and blocks it. By arranging the junction of all the 
grooves with the central channel on a door, which is 
ordinarily kept closed by the action of a weight, but which 


EYBOARD 


were read by Mr. Boveri, on the “Steam Turbine,” and b) Mr. 
4, M. Daolen, on the ‘‘Continuous Open-hearth Process.” 0" 
April 24th Mr. Schridter traced the progress of the German iron 
trade during the twenty-five years of the Society's existence. 
The announcement was then made that a gold medal had been 
instituted, to be called the Carl Lueg Medal, and to be awarded 
for conspicuous services to German metallurgy. The first award 
was made to Mr. Lueg. Congratulatory addresses were then 
delivered by representatives of the Government, and of nuaerous 
kindred societies. The Iron and Steel Institute was represented 
by a deputation of the Council, consisting of Mr. A. Tannet-\Valker, 
Mr. A. Greiner, and Mr. B. H. Brough. In presenting the illumi- 
nated address from the Institute, Mr. Tannett-Walker made a 
graceful reference to the hospitality received from the German 
Society in 1880 and in 1902, and read a characteristic letter ot 
congratulation sent by Mr, Carnegie. 
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as 
. first column shows the actual efficiency, the second the air stan- tures ranging from, say, about 500 dez. Cent. to about 
@ , , 1 ‘ Tt Oi a A ‘5 ’ om) ~ rer A ~e 
INTERNAL COMBUSTION MOTORS.’ dard efficiency, and the third the actual upon standard. The 2000 deg. Cent. No satisfactory determinations have been made 
By DuGALD CLERK, M. Inst, C.E. fourth column shows the revolutions per minute of the engine. at these high temperatures. It is true that four dis- 
sista in ge 423 4 £ ; 4 tinguished French physicists, Messrs. Mallard, Le Chatelier, 
(Concluded from page +) TaBLe V.—Culculated from Professor Meyer's Experiments. Berthelot, and Vieille, have attempted to obtain values 
xin another deviation to imitate what sometimes occurs ——___________________._______ | of these specific heats by following the beautiful method of 
an e heat additi is assume: be made so that investigation originally used by Bunsen. They took various mix- 
ractice, the heat addition is assumed to 2 é SaP see se zat ginal]; ) . y t J 
one. portion is added at constant minimum volume, another Actual Bante df Beenmed Pcvrcrd Dimensions of engine, &e. tures of inflammable gases with oxygen and air, added diluted 
part is added at constant pressure during the first tenth of efficiency. | ciency. |3tandard.| minute | . gases such as nitrogen, carbonic acid, steam, Xc., and determined 
the stroke of the piston, then the expansion is continued PV!2) — —|—_———_| — | en —-— = the various pressures and temperatures produced by gaseous explo- 
to the end of the stroke. Compression is still PV1-#3, In 0-250 0-44 0-58 | 257 Engine 7-8in. diameter by sions in these varied proportions. From these experiments they 
rl FA * . . 9 f ‘ j s > y BS. va - . 

this case, With maximum temperature 1600 deg. Cent., and suction oa co <a | = a a attempted to deduce the specific heat of oxygen, nitrogen, 

z : ‘e t is 0-406: while wi » same yg )-37 5 251 | sion varies b On ie acid. steam al ssieiial ‘ 
temperature 0 deg. Cent., E, is 0-406; while with the same 0.188 0-88 0.87. | 235 80 Ib. above atmosphere, ©&Fbonic acid, steam and other gases. To enable them to do this, 





maximum, but suction temperature 100 deg. Cent., E, is 0-358 for 


1 _ .ne-tenth. Here there is a great falling off from 0-61 to 


0 106 and 0-358 depending on suction temperature. These, 
however, are extreme deviations, which are avoided as much as 
possible by gas-engine designers. It is well known to gas-engine 
constructors that to get the most economical diagram possible the 
jgnition must be fairly sharp and the maximum temperature must 
come as nearly as possible to the compression end of the stroke. 
Igniting is always adjusted in actual engines to produce this con 


dition. It is not very common to have expansion curves so flat as 





In this case, although the air standard efficiency varied from 
0-33 to 0-44, the ratio of the actual efficiency to the standard was 
practically constant at 0-58. In the case where the number 
becomes 0-57, chis is evidently due to the lower rate of revolution 
of the engine in that test. 

The first and second parts of Table VI. show the actual and air 
standard efficiencies calculated by me from Professor Burstall’s 
tests—Gas Engine Research, Institution of Mechanica! Engineers 

for the highest and lowest results. 
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they knew, in the first instance, the amount of heat in the shape of 
inflammable gas present for each explosion. They satisfied them- 
selves that combustion was complete at maximum temperature, 
that dissociation was absent, and that other disturbing causes were 
eliminated. They then came to the conclusion that the specific 
heat of these gases had greatly increased at high temperatures. In 
my opinion these conclusions are vitiated by what I consider to be 
the fundamental fallacy of supposing that any mathematical exami- 
nation of lines of cooling could determine with any accuracy whether 
combustion was completed or not. I have made many experi- 
ments on this subject, and my conclusion is that combus- 
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Fig. 1--EXPLOZION AND CODLINS CURVES FOR VARIOUS MIXTURES OF LONDON COAL GAS 


PV), but expansion PV1°3 is very common, Taking here com- 


pression as PV14" and : equal to one-fifth, efficiencies are as 
’ 


follows : 
1600 deg. Cent. to 0 deg. Cent. E, = 0-45 
1600 deg. Cent. to 100 deg. Cent. E, = 0-446 


This case corresponds to a more common expansion curve, and 
here it will be seen that the number 0-45 or 0-446 deviates but 
little from the standard efficiency, which is 0-47. 

In all these cases the expansion is not considered as adiabatic. 
It has been assumed that the specitic heat of air is constant. If, 
however, it be ultimately proved that the specific heat of air is not 
constant, the efficiency numbers obtained from similar calculations 
will not be greatly changed, because variable specific heat assumes 
a change in the internal energy of the working fluid, which is 
equivalent in its effects to heat added during an expansion stroke ; 
that is, the heat which has to appear later in keeping up the 
expansion line above the ordinary adiabatic assumed for air must 
be stored up in the working fluid in the first instance. because of 
the increased specific heat at constant volume. Whichever proves 
to be true, constant specific heat with continued“ combustion, or 
varying specific heat with completed combustion, the effect upon 
efficiency will be very much of the same order as has been here 
calculated. 

Notwithstanding the knowledge that our air cycle will deviate 
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TABLE VI.—Caleulated from Professor Burstall’s Tests. 


Air stan- Actual |Maximum : , 
Actual : Re | te My Dimensions of 
cctney. “AE Aisi [temper Mepgtnc, ke 
Firs T. 
A? 0-180 0-33 0-57 | 1145 C. 
B? 0-212 0-36 0-59 | 10us°C, 
Cc’ 0 210 0-43 0-51 | 1154°C. 6in. diameter by 
DS 9-281 0-47 0-50 | 1094°C. 12in. stroke. 
SECOND. Revolutions 
Al 0-165 0-33 0-50 1751 C. about 200. Com- 
2 0-187 0-36 0-52 1745°C. pression from 
cl 0-172 0-43 0-40 174°C. 30 Ib. to 105 Ib. 
pi 0-181 0-47 0-38 1437°C. 


The first and last columns have been taken from Professor 
Burstall’s tables, the second and third columns have been 
calculated from the details given by him. 

It will be observed that all the higher efficiencies were obtained 
with maximum temperatures of about 1100 deg. Cent., and all the 
lower efficiencies with temperatures of about 1700 deg. Cent. It 
will be further observed that the first two tests, A? and B?, the 
ratio is 0-57 and 0-59. In the second two, C7 and D4, it falls to 
0-51 and 0-5. In Aland B? also this ratio is less, 0°5 and 0°52, 
but in C! and D! it falls to 0°4 and 0°38, 
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Fig. 2—FALL OF PRESSURE 


trom a cycle of constant efticiency under the assumed conditions, 
yet the gas-engire cycle may be considered to be fundamentally 
one of this nature. In all modern engines of the explosion type, 
the attempt is made to add all the heat as early in the stroke as 
possible, because heat added at the beginning is generally 
recognised as being more effective than heat added towards the 
end. This becomes evident on comparing the efficiencies ob- 
tained in actual engines with the standard efficiencies given at 
lable II, Table I. shows, in the column headed “E, standard 
air cycle,” the efficiencies calculated in accordance with Table II. ; 
that is, the efficiencies of the standard air cycle for the particular 
compression volume of each engine; the compression volume 
> 


is given in the next column, In the column “ E *” the ratio 


of the actual efficiency to the standard efficiency is given, and 
there it will be seen that this varies from 0-48 in Slaby’s experi- 
ment to 0-6 in Robinson’s. The ratio is practically the same in 
the Humphrey test of the large Otto engine, and in the Robinson 
test of a National engine. 

This comparison of efficiency of a standard air engine with that 
of the actual engine is even more interesting in cases where a series 
of experiments have been conducted with the same engine, 
varying compression only. Such experiments have been made by 
Professor Meyer in Germany and by Professor Burstall in Eng- 
land. Taking Professor Meyer’s results, I have calculated out the 
air standard efficiency for the different compressions, which ranged 
from 401b. per square inch to 80 Ib. per square inch above atmosphere. 

In Table V. the resullts of this comparison are shown. The 
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IN EQUAL TIMES 


These experiments very clearly show the prejudicial effect of 
high temperatures in increasing heat losses, and also the evil effect 
of cooling surfaces of certain configurations. 

From these numbers it may be taken that in motors of ordinary 
commercial constructions of to-day the actual efficiencies vary from 
0-5 to0-6 of the air standard efficiencies, depending on the 
dimensions of the engine and the success of the designer in 
arranging the shape of the combustion space, and also, of course, 
upon the perfection of the action of the valves. The deviation of the 
actual from the air standard efficiencies are, of course, due to heat 
losses to cylinder and piston, heat additions at improper periods, 
varying specitic heats, due to the fact that the working fluid of the 
gas engine is not pure air, and possibly to change of specific heat 
with changing temperature. 

Many useful lessons can be gathered from these tables. From 
them it is evident that, under whatever conditions the assumed air 
engine be operated, diminution of compression volume means 


increased efliciency ; and from the comparisons of the actual with | 


the air standard efficiencies it is also apparent that large engines 
approach more nearly to the standard efficiencies than small ones, 
and that loss is occasioned by high flame temperature and by 
improperly disposed cooling surfaces. 

Although it is evident that the practical results follow the 
standard results with some closeness, yet much information is 
required before a really accurate standard engine of comparison 
could be formulated. Before this can be done considerable investi- 
gation is required into the actual conditions found in gaseous 
explosions, and perhaps the first question which must be definitely 





settled is that of the specific heat of air and the various gases 
| which enter into the chemical action of combustion at tempera- 


tion is not complete when those distinguished experimenters 
assumed it to be so. All gas engine explosion experience is 
against the assumption of any possibility of proving changing 
specific heat by combustion experiments. I have made a series ‘of 
experiments upon London coal gas with a new apparatus of 
great accuracy. The curves produced are shown at Fig. 1. 
The analysis of the gas is marked on the figure. From these 
cooling curves I have selected a common pressure, and measured 
carefully the rate of cooling from that common pressure. ’ If the 
specific heat be changed, then the rate of cooling will be constant 
from any given temperature. The choice of a common pressure 
means that at the particular period of time in the explosion vessel 
the mean temperature of the gasesisthesame. If the temperature 
of the gases be the same, and the cooling surfaces be of the same 
temperature, then the falling curve for all mixtures should be 
invariable. 

Fig. 2 shows the falling curves superimposed the one upon the 
other from the same point. It will be found that they do not cool 
at equal rates. The rates are not greatly different, but the differ- 
ence is perfectly easily observed, and it follows a rigid general law. 
The richer the mixture exploded in inflammable gas the more 
rapidly does it cool from the same temperature, and it will be 
observed that in mixtures varying from 1 in 6 to 1 in 11 the cooling 
curves are ranged the one upon the other in reverse order of the 
richness of the mixture. This experiment is quite inconsistent 
with the idea that the only phenomena going on in the vessel at 
these periods is change of specific heat. Obviously in these experi- 
ments heat is being added in each case—in some cases at a greater 
rate than in others. 

The phenomena familiar to all gas engineers of a high expansion 
line in cases of weak mixtures also proves that some method of 
adding heat is present other than any mere change of specific heat. 
By properly proportioning the mixture in a gas engine cylinder, 
even firing it quite completely at the beginning of the stroke, it 
can be shown that almost any desired curve of fall may be obtained 
up to the isothermal line, and this, of course, is quite inconsistent 
with the hypothesis of change of specific heat. 

The physicists would do great service to the gas engineers if 
they would determine the specific heat of oxygen, nitrogen, steam, 
carbonic oxide, and hydrogen, at these high temperatures by some 
methods which do not involve combustion. Several methods 
suggest themselves. 

The lecturer then briefly discussed several ways in which this 
might be done. 

The determination of the maximum temperatures of gaseous 
explosions depends, to a large extent, on a knowledge of the 
chemical actions going on in an explosion. These actions are of a 
very complicated kind, and more exact knowledge as to their 
nature will exercise considerable influence upon the future of the 
internal-combustion motor. Assuming complete combustion, it is 
well known that a maximum explosive mixture of hydrogen and 
oxygen, or carbonic oxide and oxygen, suffers a contraction of one- 
third in the passage from the uncombined gases to the compounds, 
steam or carbonic acid. In the use of hydrocarbons such as oecur 
in petroleum and petrol, hydrocarbons, say, such as butylene, 
amylene, pentane, heptane, and cctane, it is found that instead of 
contraction, molecular expansions cecur. 

With alcohol, for example, which is now coming into use in these 
engines, eight volumes of explosive mixture expand to ten volumes 
on complete combustion. An air mixture with alcohol could easily 
give an expansion of about 6 per cent. In this respect alone, then, 
all change of molecular volume between the uncombined gases and 
the compounds formed after combustion must be carefully exa- 
mined before the temperature can be estimated, either from an 
indicator diagram taken from an engine or from the resuits of an 
explosion in a closed vessel. 

It is absolutely necessary, however, before any accurate standard 
of comparison can Le formulated, to know with some exactness 
the real actions occurring in gaseous explosions, as bearing upon 
the proportion of combustion at given stages of the explosions. 

A further question has to be considered in this regard in the 
internal-combustion motor, the cycle of operations, charging and 
compressing, proceeds with one set of chemical substances, and 

| the combustion at once changes those substances into other com- 
pounds. The question then arises in calculating the heat added 
at constant volume, which specific heat is to be taken, the mean 
specific heat of the working fiuid before combustion, or its mean 
specific heat after combustion. This question cannot be definitely 
answered without knowing the exact history of the change 
| of the chemical nature of the working fluid; so that, in 
calculating from existing engine diagrams, it is impossible to say 
at present with accuracy even how much heat has been added at 
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the minimum volume, and how much is added during expansion. 
That heat is added during expansion in many cases does not seem 
open to doubt ; but how much heat is added depends upon a know- 
ledge of the chemical history of the working fluid with a period, 
in a large engine of about one-sixth of a second, and in a small 
motor car petrol engine within a period of one-twentieth to one- 
fiftieth of a second. These are the facts which the engineer 
requires before the properties of an engine can be formulated to 
be used as a really accurate standard engine of comparison. 

The lessons of the simplified standard engine of comparison 
which has just been discussed are very clear, and gas engine 
constructors have noted that among all uncertainties there emerges 
one certain fact, that the higher the compression—or, rather, the 
smaller the compression space relatively to the cylinder volume— 
the greater the economy to be obtained from the engine. They 
have seized upon this fact, and the past twenty-five years of 
English and continental practice have shown steadily increasing 
compression. improvement in this direction may be considered 
due to bettering the conditions of the thermo-dynamic 
cycle ; but another line of improvement is also open, and that 
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line is to reduce the heat losses to the lowest possible point. 
All internal-combustion motors suffer large heat losses because 
of the contradictory requirements of the practical cycle. The 
eycle requires a charge of working fluid first as cold as possible, 
then the compression of that charge without heat loss or 
gain, then combustion producing high temperatures, succeeded 
by expansion, also without heat loss or gain. In an ordinary 
internal-combustion motor of medium size these opposite con- 
ditions follow each other in the same cylinder at intervals of about 
one-sixth of a second, and in a high-speed petrol motor at from 
one-twentieth to one-fiftieth of a second. It is, therefore, impos- 
sible to arrange cylinder conditions to minimise heat flow, because 
any attempt to keep surfaces hot to prevent heat loss at once 
introduces heat into the working fluid at a time when it should 
remain cold. Some heat loss, therefore, from the hot gas to 
the relatively cold walls is unavoidable. This loss, however, 
becomes naturally less and less with increase in the dimensions of 
the engine. 

With engines of similar proportions, the surface exposed for 
cooling flame increases as the square, while the capacity of the 
engine increases as the cube. From this it follows that the larger 
engines should lose less heat proportionately than the small ones. 
This is found to be the case, but it is also found that in engines 
above certain dimensions the reduction of cooling surface can be 
pushed too far. This is due to the fact that an engine piston has to 
compress an inflammable mixture to high pressure before ignition 
oceurs at all. If the products of the previous combustion be not 
entirely removed, then in a large engine the temperature remains 
so elevated that the initial or suction temperature of the engine is 
raised, and at high compressions pre-ignitions occur. 

This question of pre-ignitions limits the engine designer in many 
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but in large engines the practical point is the more important 
point, so that cooling surfaces are deliberately increased in propor- 
tions for the purpose of reducing this difficulty. 

“While on this point, it must never be forgotten that the engineer 
frequently deliberately abandons the path of theoretical rectitude 
in order to obtain success in the practical operation of his 
mechanism. It by no means follows that he is ignorant of this 
path, as is too often assumed by some of our more theoretical 
friends. 

It will therefore be seen that the temperature at which pre- 
ignition occurs depends on the nature of the gas used ; and so the 
engineer may regulate his compression, rate of cooling, and other 
circumstances to keep his mixture lower than this point. From 
this it will be seen that one of the great limitations imposed on the 
large engine is due to excessive heat flow through the enclosing 
walls. It is well known to engineers that this heat-flow inéreases 
with increase of explosion temperature. Notwithstanding this, in 
the smaller engines the tendency of recent years has been to 
increase flame temperatures within the cylinders to the highest 
safe economical point, because each maker desires to sell an engine 
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giving the greatest power as well as economy for a given price. 
The problem is, in the end, a commercial one, and the pressure of 
competition in the end forces the designer to get not only the 
highest economy, but also the highest safe .power limit for com- 
pressions and dimensions of the engine. 

This question of high mean pressure is a most important one. 
In many of the large gas engines the mean working pressures are 
relatively low, in the large continental engines mostly 60 Ib. per 
square inch or under. British built engines usually operate the 
medium sizes, at pressures us high as 901b. and 100 Ib. per square 
inch, and the English engineer at present is by no means satisfied 
with the average pressures which he can safely employ in existing 
large gas engines. To obtain high mean pressures is to have an 
engine of great power for small dimensions, but if flame tempera- 
tures be reduced to prevent heat flow difficulties, and save heat in 
this way, the mean pressure is also reduced. It is very desirable 
to reduce heat flow, especially in large gas engines. 

Some time ago it appeared to me possible to reduce maximum 
temperatures while increasing mean pressures by increasing the 
charge weight per stroke given to an engine. I nad experimented 
with two engines, one of 7in. cylinder, 15in. stroke, and another 
of 10in. cylinder by 18in. stroke. These engines, which are 
of the ordinary standard four-cycle type, are allowed to take 
in the usual charge of gas and air, then at the end of the stroke 
a further charge of air or other inert fluid is added to increase 
the pressure in the cylinder to 7 lb. or 8b. per square inch 
above atmosphere before the return of the piston begins. This has 
the effect of increasing the charge weight present in the cylinder 
by about 40 per cent., and of increasing the pressure of compression 
without, however, increasing the temperature of compression. 
Indeed, in Loth experiments, the temperature of compression 
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| to minimise expansion difficulties, and to raise the maximum 
| working pressures to limits far above those at present used, This 
| method of reducing temperatures appears to be worthy of great 
attention. 

The comparison of the results actually attained in practice with 
the results calculated for a standard air engine shows very con- 
clusively why efficiencies have not risen more in proportion to the 
diminished heat losses through the cyiinder walls. 
the comparison teaches is, that if in large engines just enough 
heat could be added to the expanding gases to keep the expan. 
sion line up to the adiabatic, then greatly increased efficiencies 
would be obtained, and no increased loss of heat would be 
suffered by the discharge of the exhaust. From the expansion 
| curves, however, of large engines it is evident that heat is added 
during the expansion stroke in proportions far greater than is 
necessary to keep the line up to the adiabatic. More work is done 
i above the’adiabatic line, and this at once introduces a cause of 
|| Joss. of | etficiency, as is shown clearly by the tables referred to, 
| Further; it qlso introduces an increased loss by discharge of a certain 
| proportionjof heat with the exhaust gases. This loss, as has been 
| noticed, is increased in large gas engines instead of diminished. My 
| experiments, illustrated in Fig, 25, show a still further reduction 
| of heat loss through the cylinde: walls, but also a further increase 

in the heat loss to the exhaust gases. Engineers Should.endea your 
to find means of adding the heat required at an early part of the 
expansion in order to avoid this difficulty. It may very well be 
that the rate of combustion is too slow to enable all-the- re uired 
| heat to be added early in the stroke. In large “gas engines it 
certainly appears as if this were the case, and this, péciliarity 
introduces the possibility of improvement in efficiency by,the use 
| of lower speeds giving longer periods for the combustion of cach 
charge. If physicists or chemists could discover meahs of ‘adding 
heat early in the stroke greater efficiencies would be At once 
| attained. It might be said that improvement in this respect could 
be had by expanding to a volume greater than that of the original 
volume of the gaseous charge before compression. This, no doubt, 
roduces some improvement; but, unfortunately, it greatly 
increases the weight and dimensions of an engine fora given power, 
| The old idea among gas engineers to increase economy was to 
| increase expansion beyond original charge volume. It has been 
found, however, that this is much more effectively done by 
diminishing compression volume, Greater expansion gained in 
| this way is gained under conditions which reduce cooling surface 
instead of increasing it, and impose no greater strains upon the 
| engine re.atively to the volume swept through than in the case of 
ag veer beyond atmosphere. 
inough has now been said upon the motor itself to show the 
principles upon which the past twenty-five years’ advance has been 
made, and to indicate to some small extent at least what know- 
ledge is required to formulate an accurate standard of comparison, 
and what line of advance should be followed to reduce tempera- 
tures and increase mean pressures, 

Before leaving the question of thermo-dynamics, might | suggest 
to the physicists that profitable study might be devoted to the 
question of the laws governing the efficiency of imperfect cycles, 

he text-books devote a great deal of attention to perfect cycles 
of operation, such as the Carnot cycle or the perfect regenerator 
cycle, but little attention is given tothe theory of imperfect cycles, 
which, after all, are the only cycles which can possibly be carried 
out into practice. Many engineers are so imbued with the ideas 
deduced from the Carnot cycle that they find difficulty in accept- 
ing the existence of cycles of constant efficiency, although many 
such cycles exist. Two in particular are now well recognised, the 

Beau de Rochas and the Joule or Brayton cycle. 

The laws of the cooling of gases under various pressures at high 
temperatures do not seem to known with any accuracy. ‘To 
some extent valuable data might be obtained by measuring the 
maximum pressures and temperatures of gaseous explosions, both 
with and without initial compression, in large and in small vessels, 
for simple and complex mixtures of varying dilutions. 

The cooling curves, too, are required in closed vessels for all 
these mixtures. Similar measurements of such explosions should 
be made for light and heavy hydro-carbons, for alcohol, blast 
furnace gas, producer gas, coke oven gas, and all the numerous 
inflammable gases and vapours now pressed into the service of the 
internal combustion motor. More determinations of this kind are 
urgently wanted, as the older experiments are now out of date 
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ways, and it becomes absolutely necessary to preserve the inflam- | 
mable mixture during compression at a temperature below its | 
igniting point. Any inflammable mixture only requires to be 
sufficiently compressed to ignite without any other means of 
inflammation. Unfortunately, the conditions of maximum economy 
in engines are also conditions which favour pre-ignition. 

In small engines pre-ignitions are rare and are not dangerous, 
in large engines they are unfortuhately somewhat frequent, unless | 
mean pressures be kept down and extensive cooling adopted, and 
when they do occur they are somewhat dangerous. 

At present the engineer knows, from previous experience, that if | 
he carries his compression beyond a certain limit for a certain gas | 
he will at once make his engine relatively unworkable by frequent | 
pre-ignitions. The great limiting element in all internal-combus- | 
tion motors, so far as high compressions are concerned, is this one | 
of pre-ignition. Pre-ignitions are due to many causes—sometimes 
toa small incandescent part of metal within the cylinder, some- | 
times to a porous surface of metal within the cylinder, sometimes 
to a hot piston end, sometimes to an overheated exhaust valve, | 
possibly to charred matter of carbon deposited in the cylinder. In | 
all cases, however, pre-ignition occurs owing to the tendency of 
these engines to be overheated. In large engines of perhaps 200 
horse-power and upwards pre-ignitions are only avoided by ex- 
cessive water-cooling of all parts and a plentiful flow of cooling 
water at low temperature. 

Betinite chemical information is much wanted’ on the ignition | 
points of various gaseous mixtures wLen treated under internal- 
combustion motor conditions in fairly large volumes. Experiments, | 
such as chemists sometimes conduct, in narrow glass or metal tubes | 
are of little use in considering this question of pre-ignition. Such | 
experiments, if made, would require to be performed with com- | 
paratively large bodies of material exposed for definite fractions of 
a second to certain graduated temperatures. 

It has been found, then, that in large engines the reduction of 
cooling surface can be carried too far; in small motors the better | 
the surface arrangements the better for the economy of the engine ; 


| other diagram shows the effect of adding the air. 


| engines to keep cylinder dimensions as small as possible, in order 





10in. BY 18in. ENGINE, WITH AND 


was diminished. As the charge present is constant so far as gas 
is concerned, the maximum temperature capable of being produced 
is much reduced. The maximum temperature in the diagrams 
taken by me from these two engines is about 1200 deg. Cent. 
Experiments were made, and it was found that the heat flow was 
reduced to about two-thirds ; and, further, that the mean available 
pressure was increased about 20 per cent. 

Fig. 2 shows two indicator diagrams, from the 10in. by 18in. 
engine. One diagram is from the engine in its ordinary state, the 
In both cases 
the gas present per charge is practically the same. It will be 
observed that 20 per cent. more power is obtained with a propor- 
tionately reduced consumption of gas. The figures obtained have 
been marked upon the diagrams. 

This method supplies another means of increasing the economy 


| of these engines without changing the thermo-dynamic efficiency, 


simply by reducing heat losses ; thatis, in these cases, the economy 
is effected with a heat cycle of unchanged thermo-dynamic efficiency 
by effecting a change in the heat-flow through the cylinder walls. 
This method of increasing practical efficiency has the merit of 
reducing temperatures all round, and preventing pre-ignitions in | 
two directions, namely, by temperature reduction and also by 
reducing the average inflammability of the charge so that it is less 
readily ignited on compression, 

The large National gas engine is designed to work with high 
mean pressures and low-flame temperatures. The front end of 
the cylinder is used to compress air into a space. This air is passed 
through ports to the charge which has been sucked in on the other 
side, and the charge weight is thus increased without adding 
additional inflammable material. When compression takes place, 
the pressure rises to about 200 lb. per square inch; then, on 
ignition, pressure is obtained equal to about 500 lb. per square 
inch, This engine has been designed for mean available pressures | 
of about 1301b. per square inch, and maximum flame temperatures | 
of about 1200 deg. I cannot but think that it is desirable in large | 


| 
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with the change in the composition of towns’ gas and the extended 
use of the other gases. 

The internal combustion motor offers, perhaps, the best instance 
of international industry which could be imagined. England 
stands at the head of all nations in the production of the smaller 
and medium sized fixed gas engines. She has produced altogether 
something approaching 100,000 engines of an average of 20 horse- 
power. This is greatly in excess of the whole continental output 
of engines of this type taken together. On the other hand, con- 
tinental engineers loa given more attention to the large gas 
engine—engines of 500 horse-power and above—and the applica- 
tion of blast-furnace gas to the use of the large engine. In this 
field of internal combustion motor work Germany excels. 

In the petrol motors for motor carriages France appears to take 
the lead, and in heavy oil engines England takes the lead. In 
America engineers are now giving considerable attention to the 
internal combustion motor; but so far, for some reason, the 
Americans have not shown in this subject the inventive and 
progressive spirit which they usually display. They have, how- 
ever, taken considerable part in the application of petrol motors to 
small vessels and boats, 

It may be said, however, without exaggeration, that the whole 
world is now alive to the possibilities of the internal combustion 
motor, and that progress will be more and more rapid. ‘These 
motors have almost fulfilled the expectations of those engineers who 
—like myself—have devoted a large part of their lives to their study 
and advancement. They are looking forward now to the completion 
of the work begun so many years ago, and expect, at no distant 
date, to find the internal combustion motor competing with the 


| steam engine, even in its latest form, the steam turbine, on sea as 


vigorously as it does at present on land. 

[The diagrams shown in Fig. 4 are facsimile reproductions from 
two cards from the 10in, x 18in. engine kindly lent to us by Mr. 
Clerk, The difference in power is roughly 20 per cent. in favour 
of the engine with air.—Ep, THE E.]| 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THe progress of the spring is coincident with an improving 

tendency in the engineering and iron and steel trades, The more 

cheerful tone noted last week continues, and employment is more 
regular. There was a fair attendance on ’Change, on Thursday, 
in Birmingham. : : 

The best iron houses are satisfactorily engaged upon Admiralty 
account, and there is a fair sprinkling of private orders, not only 
for bars, but also for plates and other descriptions. L.W.R.O. 
bars continue £8 12s, 6d., with £8 as the basis price for the 
ordinary brands of the other list houses. Sellers of merchant bars 
report a better call of late, and so do makers of nut and hurdle 
sorts. ‘There is more doing in nail and rivet iron than a few 
weeks ago. The output of the gas-strip mills is limited. Working 
up sheets for miscellaneous industries are in better inquiry. 

Several of the chief pig iron firms in this district have done very 

well recently, and one or two are off the market temporarily, though 
common sorts of pig iron are still plentiful. Northampton forge 
pigs are quoted 45s. to 46s., and Derbyshires 46s. to 47s. 6d. 
The members of the Birmingham Water Committee, who have 
been on a visit of several days to Wales to inspect the Elan Valley 
works, have returned with the report that a great deal yet remains 
to be done, but they anticipate that the consumption of Welsh 
water in Birmingham will begin before this year is over, in the way 
of a first instalment, although the full supply will probably not be 
available until later. 

Drainage engineers are moderately engaged. The Works Com- 
mittee of the Tame and Rea District Drainage Board have received 
from their engineer—Mr. John D, Watson—a report upon the 
effect likely to be produced upon the Board’s property by the 
carrying out of the proposal of the City Council for the altering 
and deepening of the river Rea before it enters the lands of the 
Board. Certain works will be needed to prevent flooding and 
damage to the Rea main sewer. The committee will consult with 
the Public Works Committee of the City Council in order to 
endeavour to arrive at a friendly arrangement. The Drainage 
Board have received the sanction of the Local Government Board 
to a loan of £14,000 in respect of their electric installation, At 
the board’s quarterly meeting just held, the estimates for the year 
1904-5 showed the expected expenditure for that year to be 
£91,000. Towards this they can see their way to £21,186, so that 
the next usual annual precept wili be for £69,814, or 7s. 0°44d. per 
tenement. The number of tenements in the board’s district has 
increased during the past year from 194,725 to 197,817, The new 
estimated requirements are only £1236 more.than ayearago. The 
srecept is apportioned as usual among the neighbouring municipal 
eal authorities, the chief amount being borne by the city of Bir- 
mingham, whose share this time is £45,447—-which is 65 per cent. 
of the whole. “<b 

Railway and tramway. enginéers are busy. The London and 
North-Western Railway Company is about to construct a new line 
from Winson-green Junction to the New-street end of, Monument- 
lane Station. Another platform will be erected at Monument-lane, 
and the existing bridge is to be altered and lengthened. Good 
headway is being made with the construction of the new tramway 
line between Birmingham and Cotteridge, King’s Norton, which is 
a single track of about 34 miles, and it is expected to be opened by 
the beginning of June. 

Messrs. Manlove, Alliott and Co., of Nottingham, have completed 
the erection of an eight-cell refuse destructor at Wolverhampton, 
and this week it has been formally opened. The outlay has been 
£13,580, and the destructor is capable of dealing with from 80 to 
90 tons per day, the town having nearly 100,000 inhabitants. The 
installation comprises eight furnaces, with one water-tube boiler 
sandwiched between each pair. The design ensures the high- 
temperature gases from the furnaces entering the boilers, being 
maintained at 2000 deg. Fah. and over, and the steam production 
and pressure are kept uniform. At the special request of the 
Boardof Agriculture, one of the cells has been constructed of extra 
size, so as to enable it to receive the whole carcase of a cow or horse 
or other animal that may have died from an infectious disease. An 
electrical station for tramway purposes will be added at an early 
date, worked by steam from the destructor, the refuse being 
employed as fuel, thus effecting great economy. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Munchester,—An absence of any indication of improvement in the 
engineering trades still represents the position generally through- 
out Lancashire. New work is certainly not coming forward any 
more freely ; some of the machine tool makers, who recently have 
been kept fully going on special lines, report that orders are run- 
ning out faster than they are being replaced, and slackness remains 
the prevailing situation as regards ordinary machine tool work. 
The boiler-making trade continues in much the same state of 
depression as I have noted for several months. Locomotive 
builders have been booking very few new orders for some time 
past, and are now getting extremely slack. There are, however, 
rumours that an important contract for thirty-six Indian State 
Railway locomotives, which was erroneously stated to have gone to 
Scotland, will be settled this week, and that a portion, at any rate, 
of this order will come into this district. 

On the iron market here business has quieted down during the 
past week, largely, no doubt, as the result of the considerable 
fluctuations in warrants, which for the time being has given a 
check to further buying of any moment. The opinion generally, 
however, is that, in view of pig iron makers having practically no 
stocks, and that large quantities are still going out of store, whilst 
the shipping season so far has only partially started, there is in 
reality a strong bottom to the market. Consequently the easing 
down, which has been most noticeable in Middlesbrough, is looked 
upon as only temporary, and, in fact, prices have been steadily 
getting back again during the last few days. This weakening in 
Middlesbrough would seem, however, to have had the effect of 
checking for the present any further upward move in Lincolnshire, 
makers, who in most cases had previously been quoting 6d. above 
their basis rates, at their meeting on Friday deciding that no 
change should be made in the list quotations, whilst other local 
pe district brands are not more than steady at recent quoted 
rates, 

For pig iron there were comparatively few inquiries stirring at 
the Manchester Change meeting on Tuesday, and scarcely suffi- 
cient to afford much real test of prices. Makers for the most part 
were firm in holding to late rates, but open market quotations were 
irregular, and some brands of Middlesbrough and Scotch iron 


could be bought at about 3d. to 6d. under makers’ prices. No. 3 


foundry brands of Lancashire were steady at the recent quoted 
rates of about 52s, 6d. net ; Lincolnshire makers, who last week 
were quoting 6d. above their basis, but who had found business 
impracticable, were not more than able to maintain the 
minimum list of 49s., with Derbyshire scarcely averaging more 
than about 52s. 6d. to 53s., delivered Manchester. In forge 
qualities only occasional comparatively small sales are being made. 
Lancashire and Lincolnshire brands are still quoted on the basis of 
48s. 8d. delivered Warrington, but Derbyshire might be bought at 
about 6d. to 9d. under this figure. For the best brands of Middles- 
brough makers are still holding to the advanced rates of last week, 
and quoting 53s. 4d. to 53s. 7d., but ordinary brands have been 
offering in the open market at about 52s. 10d. to 53s. 1d. Scotch 
iron delivered docks is scarcely quoted so high as last week, 54s. 
being about an average figure for Eglinton, 55s, for Glengarnock, 





and 56s. 6d. to 56s. 9d. Gartsherrie, with cuts even below these 
figures in the open market to secure business. 

No appreciable improvement can be reported in the position 
generally throughout the finished iron Fs. One or two fairly 
good orders are stated to have been given out recently. Both mer- 
chants and manufacturers complain, however, that not only is 
business quiet, but that specifications on account of contracts 
already placed come forward very indifferently.% Forges, although 
perhaps fairly well booked for the present, are scarcely kept 
going more than from hand to mouth. Outside quotations are 
reported on the market here and there at rather low figures, about 
£6 3s. 6d. to £6 4s. for Lancashire bars, but the associated makers 
remain firm at their basis of £6 5s. stations, and £6 6s. 3d. ware- 
house, with Yorkshire bars £6 5s.; and North Staffordshire £6 5s. 
to £6 7s, 6d. delivered in this district. Hoops remain without 
quoted change £7 2s. 6d. random to £7 7s. 6d. special cut lengths, 
delivered Manchester, and 2s, 6d. less for shipment. 

For both raw and semi-finished steel, prices have been fully main- 
tained, with a moderate business doing. Hematite makers are 
firm at the recent full quotations, No. 3 foundry, delivered Man- 
chester district, ranging according to brand from about 63s. to 
65s. and 65s, 6d. net. Local makers of billets are also maintain- 
ing their recent advance, and quoted about £4 lls. 3d. to 
£4 12s, 6d. net, delivered Manchester, with German billets firm at 
about £4 6s, for 4in. and upwards, and £4 7s. 6d. to £4 8s. 6d. for 
2in. up to din. delivered in this district. With regard to finished 
material, except that boiler plates are strong at the Association 
basis of £6 173. 6d. for Lancashire boiler specifications delivered 
in the Manchester district, with a talk of the possibility of some 
advance on this before long, the tone generally is not quite so 
firm. Common plates especially are just now being quoted rather 
low, makers being sellers at £6 delivered here, which is about 5s. 
under what they have recently been asking, and bars also have 
receded slightly from the full rates that were being quoted a few 
weeks back, the average figures being not more than £6 2s. 6d. to 
£6 5s, delivered in the district. 

Only a very slow demand is reported for all descriptions of fuel, 
with pits getting again on to short time, and a more or less general 
weakening in prices. Requirements for house-fire coal have fallen 
off considerably, but beyond the reduction in prices by the Manchester 
colliery concerns at the commencement of the month, there is no 
general further quoted riving way in prices. The tendency, how- 
ever, is towards concessions where competition has to be met, 
which is bringing about practically an all-round levelling down of 
pit. rates. 

The lower qualities of round coal occupy, perhaps, the 
weakest position upon the market, and the important rail- 
way and gas coal contracts which are now coming forward for 
settlement are, as I anticipated some time back, severely 
testing the market. The railway companies are not renewing 
any contracts at more than 7s. 6d. per ton, which is 3d. below 
last year, and it is anticipated they will be able to obtain 
supplies at even a lower figure than this, as there is certain 
to be considerable competition between Lancashire and Derbyshire 
for these contracts. So far no very large quantity of gas coal has 
been placed, but where contracts have been settled there has been 
a reduction of 3d. to 6d. on last year’s prices, Common gas coals 
have been obtainable at from about 7s. 9d. to 8s. per ton at the 
pit mouth, with the better qualities higher in proportion. With 
regard to ordinary descriptions of steam and forge coal, the 
demand for which is very indifferent owing to the continued 
depressed industrial condition throughout Lancashire, prices are 
cut low, especially for quantities, 7s. Od. to 8s. being very average 
figures, with only some of the best qualities fetching about 8s. 6d. 
to 8s, 9d. at the pit mouth. 

Of engine classes of fuel supplies become more plentiful on the 
market, particularly in the commoner sorts of slack, and there is 
great irregularity in prices. The better qualities of slack are 
generally fairly steady at late rates, and average about 6s. to 
6s. 6d. at the pit mouth, with good medium sorts fetching about 
5s. to 5s, 6d.; but for inferior sorts it is difficult toget at any really 
fixed prices, as there is so much of this surplus on the market for 
which special cut quotations are made to effect clearance, but from 
3s. 9d. to 4s. per ton upwards might be taken as representing 
something like average figures at the pit, with common slack in 
the Derbyshire district obtainable at the pit mouth from 2s. per 
ton upwards. There is, however, an opinion in most quarters that 
later on in the year slack may possibly become rather scarce if 
anything, as there is evidently a general determination on the part 
of collieries to put their pits on short time rather than accumulate 
any further quantities of stock, of which there is a fairly large 
weight held at most of the pits. This would mean a corresponding 
lessened screening of coal, and in many cases surplus slack is being 
put into stock, so that collieries may not be compelled to raise 
round coal during the summer simply to supply their customers 
with engine fuel. 

The shipping trade remains in much the same condition of 
quietude to which I have referred recently, with low prices ruling 
at the ports, good qualities of steam coal scarcely averaging more 
than 9s, to 9s. 3d. per ton, delivered at the Mersey ports or the 
Manchester Ship Canal, and figures below these are frequently 
taken to secure cargoes to effect clearances of steam coal under 
load at the pits. 

Coke is in not quite such active demand, but makers are 
restricting their production rather than have any surplus to push 
on the market at lower figures. 

Barrow.—The hematite iron trade remains very quiet. The 
improvement noted a fortnight ago has been maintained, but there 
is not that life in the market which the opening of the spring was 
expected to bring with it. As a consequence smelters are only 
indifferently supplied with orders, and they have not much forward 
business on hand. There are only 25 furnaces in blast, compared 
with 34 in the corresponding week of last year. Much of the iron 
that is being made is being consumed in the district at the steel 
works, The outside demand is very small, and at the moment it 
does not seem likely to improve. 

There is only a small demand for iron ore, with consequent 
inactivity at many of the mines in the district. Very few cargoes 
of Spanish ore are being imported. The steel trade is not fully 
employed, except in the heavy rail department, and here orders 
are well held, and the demand is well maintained ; but competition 
is still very keen from continental sources, There is very little 
competition from America. Heavy rails are at £4 15s. to £5 per 
ton for ordinary sections. The plate mills are only employed on 
the day shift, and not always every day. The demand is quiet for 
shipbuilding material generally. Plates areat £5 12s. 6d. per ton. 
The merchant mills are indifferently employed. Hoops, billets, 
sectional steel, and tin bars are only in moderate request. The 
steel foundries are busy on heavy castings, and there is plenty of 
work at the chilled steel casting works at Barrow. 

Shipbuilders are busier than they have been, and the new orders 
booked recently are being pushed forward, with the result that 
more and more skilled and unskilled labour is being employed. 

Marine engineers are fairly busy, but there is not much activity in 
the gun-mounting department. Boilermakers are fairly well 
employed, both on cylindrical and water-tube classes. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE South Yorkshire coal trade continues in a satisfactory con- 
dition in nearly all qualities except small coal. The majority of 
the thick-seam pits are well employed, the weights brought to 
bank being quite up to the average. The milder weather which 
has recently prevailed has not appreciably weakened the demand 
for household sorts, and no quotable change in prices either for 
London, Eastern Counties, or on local account, is to be noted. 





In some instances buyers are pressing for concessions, but have 


not been successful in their efforts. Best Silkstones stil] command 
13s. 6d. per ton, but the quality for which there is the greatest 
call is Barnsley house, still quoted at 12s, 6d. per ton, with 
secondary grades about 2s. per ton less. 

Steam coal is not quite so languid as it was, the home consump- 
tion being maintained, while there is rather more doing for the 
Humber ports. It can scarcely be said, however, that last year’s 
prices are quite maintained, and several of the larger shipping 
contracts still remain unsettled. Barnsley hards may be taken at 
from 8s, 6d. to 8s. 9d. per ton, and any business that is done in 
the open market at prices above these figures, which form the 
basis of new contracts, is exceptionally light. Slacks remain very 
feeble, except in the superior sorts, for which there is improved 
request. In consequence of the small inquiry for coke, there is an 
accumulation of smudge at most of the pits. Coke is in a very 
unsatisfactory state, trade being without animation and prices 
weak. The best samples of South Yorkshire foundry coke can, at 
present, be had at about 10s. per ton. 

In the iron and steel market the slight improvement already 
noted appears to be maintained, though it does not extend to 
B and Si billets or to finished iron. 

In several of the works engaged in colliery specialities there is 

rather more business doing, not a few good orders being at present 
in course of execution. The opening of the second quarter of the 
year gave promise of better business, and this promise is now bei 
justified to a considerable extent. Although in most of the steei 
departments a great deal more work could be done, the condition 
of affairs is more satisfactory than it was in the first three months 
of the year. 
In several of the lighter specialities of local manufacture, such as 
spades, shovels, picks, and similar articles, a good business is 
reported, more particularly on account of foreign markets. 
The file manufacturers are also more freely employed. 
Local firms who do work for the large agricultural machinery. 
and implement firms are very well off, the demand upon 
the large agricultural machine and implement firms in 
Lincolnshire being now exceptionally brisk from abroad. 
Complaint is still freely made of foreign competition in forgings and 
castings. The improvement in the North-East Coast shipbuilding 
yards benefits the German manufacturers perhaps more than those 
of the Sheffield district, but there is a very good business now 
doing in various specialities for that important market. The call 
for electrical work is scarcely so good as it was ; the business done 
in tramway material, however, is well maintained, and much 
important work for corporation tramway departments and tramway 
companies is now being actively proceeded with in Sheffield. 











NORTH OF ENGLAND. 
(From our own Correspondent.) 


A MORE favourable report can this week be given with respect 
to the iron trade of this district than was possible last week, buy- 
ing has been more active, and prices have improved, while the tone 
of the whole pig iron market is more cheerful. Makers of Cleve- 
land pig iron are not very anxious to sell, the fact being that they 
are well supplied with orders for execution during the current 
quarter, and for the little they have to sell they expect to get 
better prices. They are iv no hurry to book contracts for execu- 
tion beyond the end of June. The competition of second hands is 
not keen, as at present they have control of comparatively little 
iron. That iron in the hands of makers is also scarce is evident 
from the fact that some of the merchants have had their delivery 
orders returned unexecuted, the producers being unable to supply 
the iron wanted until later on in the month. Another evidence of 
the scarcity of iron in makers’ hands is the heavy withdrawals of 
stock from the public warrant stores. Consumers being unable to 
get their requirements satisfied by the makers, even where they 
have bought the iron, have to purchase warrants, and the stock of 
Cleveland pig iron in Connal’s warrant stores has this month 
declined at a rapid rate; thus on Wednesday 86,440 tons were 
held, the decrease for the month being 11,095 tons. That is one 
of the most satisfactory features of the situation, and should 
have intluenced the market even more favourably than it has. It 
is apparent that at present the production is not equal to the 
requirements, and that by not a little, when so much has to be 
taken out of the warrant stores. There is no inducement in the 
matter of prices why warrants should be taken in preference to 
makers’ iron, and it is clear that there is not enough of the latter 
procurable. 

Sellers of Cleveland iron are therefore very firm, and their posi- 
tion is favourable. A good deal more iron is wanted on export 
account than has been reported for several months, and especially 
are shipments large to Scotch and Baltic ports, Cleveland warrants 
at the close of last week had fallen to 44s. 14d. cash, or 1s. 14d. per 
ton below the best price of the previous week, which prices were the 
highest known since September last year. But quotations have this 
week been on a higher scale than that ; in fact, as much as 44s, 8d. 
has been paid, though the price closed at 44s. 54d. on Wednesday. 
Makers’ iron, on account of its scarcity, has fluctuated less than 
warrants, and most of the business this week in No, 3 Cleveland 
G.M.B. pig iron has been done at 44s, 6d. per ton, though some of 
the chief brands -have been sold at 44s, 9d., and the producers 
thereof are not prepared to take less. No. 1 has been sold at 
46s.; No, 4 foundry at 44s. 3d. ; No. 4 forge at 44s.; mottled at 
43s, 6d. ; and white at 43s, 3d. per ton f.o.b. Of all qualities alike 
the supply is short, and a considerably smaller proportion of the 
total production is of the lower qualities than has been known for 
some years past, so much so, that though the actual demand for 
these qualities is small, it is not easy to get the requirements 
satisfied. 

The hematite pig iron trade cannot be described as satisfactory, 
and makers find it almost impossible to bring about an improve- 
ment in prices, though these are too low to afford any profit to 
the majority of producers. If they were doing even as well as 
the makers of Cleveland pig iron they would be getting 54s. 6d. 
for their mixed numbers, but all that can be realised is 52s, 6d., 
and that has been the figure for some weeks. It is now said that 
too much hematite is made; the output has been increased 
recently. No, 4 is at 51s, Rubio ore has been steadily main- 
tained at 15s. 44d. per ton c.i.f. Tees, and larger imports are 
being reported this year. 

The shipments of pig iron from the Cleveland district are very 
satisfactory, and would probably be larger still if the supply of 
iron was not short. This month to Wednesday night the exports 
reached 95,092 tons, as compared with 87,691 tons last month, and 
92,185 tons in April, 1903, to 27th. 

The demand for almost all descriptions of manufactured iron 
and steel has become slack, and prices are not improving. <A few 
days ago the plate makers of the North of England held a meeting 
at Darlington to discuss the question of altering prices. It was 
thought that after the last advance was made in March a further 
rise would shortly be made, but the situation has not admitted of 
that. The manufacturers decided against altering quotations, as 
there has come a lull in the demand for new steamers, and to 
advance prices of materials would further check this demand. 
Steel ship plates are at £5 12s. 6d.; steel ship angles, £5 5s,.; iron 
ship plates, £6 7s. 6d.; iron ship angles, £6 2s. 6d.; packing iron, 
£5 5s.; iron sheets, £7 for singles and £7 10s. for doubles ; steel 
sheets, £7 5s. for singles and £7 lds. for doubles; galvanised 
corrugated sheets, £1] for iron and £11 5s. for steel; common 
iron bars, £6 2s. 6d.; basic steel bars, £6 5s., all less 24 per cent. 
f.o.t. Heavy steel rails are at £4.10s. net at works. 

The question of wages in the Cleveland ironstone mining 
industry has been up for consideration this week. The employers 
claimed that owing to the reduced price of Cleveland pig iron they 
were entitled to reduce wages in the same way as those of the 
blast furnacemen had been. The employers on the 13th inst. 





offered to forego the claim for reduction on condition that the men 
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allow for this when advances become due to them. On Monday 
the men’s representatives stated that they recognised on behalf of 
the general body of men that the owners in foregoing any reduc- 
tion of wages for the ensuing quarter established a claim to be 
recouped out of the first future advances, but they pleaded that 
the exact amount of such recoupment should be left for settlement 
when the opportunity for it arrives, The owners, in acquiescing 
in this, said that they would rely upon the honour of the executive 
and the workmen to give effect to this. 

The erection of the new iron and steel works at Cargo Fleet is 
looked upon with unusual interest, for the plant is in all respects 
to be of the latest type. The various appliances that are being 
adopted have been tried separately elsewhere, and are reported to 
have given satisfaction, but as to how they will succeed when 
employed together the future will show. Some particulars were 
given at the meeting of the shareholders of the Weardale Steel, 
Coal, and Coke Company on Friday last as to the progress being 
made at Cargo Fleet, the Weardale Company having the largest 
interest in these works. The two blast furnaces are on American 
principles, and are expected to be in operation by the end of June. 
An output of at least 1000 tons per furnace per week is looked for. 
Coke ovens, a by-product plant, and coal-washing apparatus have 
been erected close to the furnaces. The directors say the chief 
advantages of having an oven plant at the furnaces are: The 
ability to use coal from many collieries ; absence of small broken 
coke and coke dust ; supply to the furnaces of coke with a mini- 
mum of moisture. The coke ovens are of the Coppée type, and the 
coal-washing plant is of the Humboldt type, supplied by the Hum- 
boldt Engineering Company, of Kalk, The output of coke will be 
about ¢ tons per week, and the directors count upon a saving 
of 4s. 6d. per ton as compared with the cost of coke bought in the 
open market. 

As regards the new Cargo Fleet Steel Works, they will produce 
girders, beams, angles, sections, &c., and not plates, as originally 
intended. The old Weardale Works made a speciality of steel 
plates, so that the output of these in the district will be reduced, 
and competition thereby lessened among the plate-makers. The 
steel-melting départment will have a capacity of 3000 tons per 
week. There are to be three melting furnaces, each of 175 tons 
capacity, and a large mixer. Gas is to be supplied from ten pro- 
ducers of the Talbot type with automatic stirring. It is claimed 
that the pe Ragen of the Talbot process is fully 5s, per ton, 
and may reach 10s, per ton, less than that of the ordinary basic 
open-hearth process. The difference may not be so large when 
compared with the cost of the basic Bessemer process. It is 
intended to turn out a very wide range of sections—from 3in. by 
sin, angles to 24in. joists. 

In the shipbuilding industry there is undoubtedly a lull in the 
demand for new steamers, and inquiries are very few. It is true, 
however, that the builders are well off for work for the remainder 
of the year as a rule, but it must not be forgotten that the work 
they have secured has been taken at a minimum of profit ; indeed, 
much of it will hardly cover cost of production. Shipowners 
have given out the orders because of the low prices. Thus the 
new labour movement is rather disquieting, for it is difficult to see 
how builders can afford to pay higher wages on the bulk of the 
work that is now on their books. Last week it was notified that 
engineers, painters, and labourers had all put in claims for 
advances of about 10 per cent. in wages. This week the Northern 
Engineers’ Association has also applied for a like advance for the 
members. They, like the others, think the state of trade justifies 
their application, and they are not inclined to let the grass grow 
under their feet. They take into consideration the volume and 
not the value of the new business that has been secured. 

Messrs, Robert Stephenson and Co.’s new graving dock at 
Hebburn-on-Tyne is likely to be completed next month, and it is 
probable that the first vessel to be docked will be H.M.S. Goliath, 
which is being overhauled by Palmer's Shipbuilding and Iron 
Company, Limited. This dock has beena very costly undertaking, 
but it is the largest on the North-east Coast. 

The officials and others connected with the Middlesbrough 
district of the North-Eastern Railway Company on Tuesday pre- 
sented a testimonial—a silver candelabra—to Mr. R. Wedgwood, 
who, after having had charge of the district for the last two years, 
has been appointed secretary of the company in succession of Mr. 
C. N. Wilkinson, who resigned a short time ago, after thirty-three 
years’ service in that capacity. Mr. Wilkinson died at Scarborough 
a few days ago at the age of seventy-six years, 

The coal trade is quiet, and prices are somewhat weak ; best 
steams can be bought at 10s. f.o.b., and seconds at &s. 103d., while 
smails have been sold freely at 4s.6d. Notwithstanding these poor 
prices it is found difficult to secure export orders for the Baltic 
ports, German competition being very keen. Best gas coals are at 
8s, 3d., and seconds at 7s. 9d. Foundry coke is at 16s, 3d, f.o.b., 
and medium at 14s. 6d., delivered at Middlesbrough furnaces. The 
Horden Collieries Company have summonsed 255 of their miners for 
laying the Shotton Colliery idle on the 20th and 21st inst., and 10s. 
damages is claimed from each. The men ceased work because a 
man had been given a colliery house out of his turn. A strike is 
ie at Heworth Colliery because some non-union men are at 
the pit. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE pig iron warrant market has been quiet this week, and the 
inguiry is slow. Following upon the sharp decline in prices which 
took place last week, there has been a partial recovery, but the 
amount of business doing is limited. Reports from America are 
of an unfavourable nature. The demand for pig iron at the 
moment, both for home use and export, is comparatively small. 

Business has been done in Cleveland warrants from 44s. 34d. to 
Hs, 6d. cash, 44s, 7d. for delivery in fourteen days, and 44s. 54d. 
to 44s. 7d. one month. There has been practically nothing doing 
either in Scotch or Cumberland warrants, which are quoted 52s. 3d. 
and 54s. 6d. per ton respectively. 

There is steady demand for Scotch hematite pigs, which are 
quoted by merchants 57s. 6d. per ton for delivery at the West of 
Scotland steel works, 

The finished iron and steel branches are generally quiet, there 
being fair employment in most cases without any great pressure. 
Both iron and steel makers could do with increased orders, As 
regards steel, the output is fairly encouraging. It does not as yet 
appear what is likely to be the effect of the combination among 
makers. The Scotch steel makers have fair orders in course of 
execution for shipbuilding, bridge building, and other material. 

The ironfounding branches are doing fairly well, but there is 
still room for improvement. Locomotive engineers are busy with 
home and foreign orders. 

The coal trade has been fairly active, with rather more doing 
in the shipping department. The aggregate clearances at the 
Scottish ports in the past week reached 245,088 tons, compared 
with 232,994 in the preceding week, and 209,228 in the correspond- 
ing week of last year. The improvement in the shipments has 
taken place altogether at Firth of Forth ports, and it 1s expected 
that an increasing business will be done on the East Coast to the 
Baltic. The aggregate shipments for the present year to date are 
3,112,142 tons, being fully 19,000 tons greater than in the corre- 
sponding period of last year. Main coal is quoted f.o.b. at Glasgow 
7s. 6d.; ell, 8s, 3d. to 8s. 6d.; splint, 8s. 6d. to 9s.; steam, 8s, 9d. 
to 9s, 9d. per ton. Household and manufacturing qualities are 
passing off satisfactorily at steady prices. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
A FIRM tone characterises the coal trade. Output is large in 
every direction, and shipments in proportion, I have been much 
truck with the continued entry of very large steamers into the 





Cardiff docks, Roath, Penarth, and Barry. At the end of the week 
three went to Marseilles, two to Buenos Ayres with 6600 tons, one 
to Hongkong vié@ the Cape, 5900 ; one to Tandong, 4200 ; Shanghai, 
4800 ; Venice, 5600 ; Las Palmas, 3600; two to Genoa, 7860; Rio, 
8500 tons. Saturday 11,000 tons went to Hongkong, 9000 Port 
Said, 7000 Genoa, and 7000 to St. Vincent. 

On the same day a vessel was fixed to Japan 20s., and I heard, 
in Cardiff circles mid-week, that both Japanese and Russian 
agents are making inquiries with regard to steam coal purchase for 
the near future. Recent purchases before this have secured the 
Japanese 70,000 tons, at the large quantity bought by Russia 
has yet to be despatched, the Port Arthur difficulty having 
delayed. 

The last Admiralty contracts have been secured by the Great 
Western, North Navigation, Ferndale, and the National. 

A Swansea firm, patentees of a smokeless brand of patent fuel, 
have succeeded in getting the Admiralty to experiment with it. 

The Anthracite Combine Syndicate promotion is announced. It 
is understood that no ordinary shares will be offered to the public, 
but that £1,000,000 of 6 per cent. debentures will, and it is believed 
that the intention of the Syndicate is to push the trade on the 
Continent and other quarters, Russia being named. 

The anthracite coalfield has at present an output of 2,500 000 tons, 
and this is likely to be doubled. Anthracite coal is in fair demand, 
nuts and cobbles in particular ; ordinary large in rath fuller out- 
put than demand. Swansea quotes best lage from 21s.; ordinary 
large, 10s. to 12s. 3d.; cobbles, 18s. 6d.; nuts, 17s. 6d. to 18s. 6d.; 
peas, 10s. 6d. to 12s.; culm, 6s. to 6s. 3d.; duff, 4s. to ds. 3d.; 
Steam coal scarcer, 16s. No. 2 Rhondda, Ils. 6d. to 12s. 6d.; 
No, 3, 15s, 3d. to 15s. 6d. Patent fuel, 13s. 3d. 

I regret to have to record the death of Mr. Williams, one of th 
largest employers of tin-plate in the Swansea district. Men 
engaged generally numbered 3000. He had the deserved reputa- 
tion of a just employer, beginning life himself as a boy at the rolls, 

The 7ft. vein was struck at Ynyshir by the Standard. This is 
the first of the lower measures to be developed in the district. 
A fair degree of activity prevails in iron and steel. Rails for India 
— in evidence, and a cargo of 5500 for Egypt has been fixed 

or May. 

On ’Change, Swansea, mid-week, it was regarded that tin-plate 
bars were in good inquiry, and that prices were firmly maintained. 
Foreign imports have fallen off, with the result that home works 
are busier. Only two cargoes of German have come in of late. 
Baldwin Company’s blast furnace doing good work. Pig warrants 
have fallen a little, but quotations of makers are maintained. 
Glasgow warrants, latest, 52s. cash; Middlesbrough, No. 3, 
44s, 44d.; hematite, 54s, 3d. Most iron and steel quotations are 
firmly held. Steel rails, heavy, are at £4 12s. 6d. to £4 17s. 6d.; 
light, £5 12s. 6d. to £5 17s. 6d.; steel sheets, £8 to £8 2s. 6d.; 
iron, £8 5s. to £8 7s. 6d.; Bessemer bars, £4 10s.; Siemens, 
£4 12s. 6d. 

A cargo of steel plates, 450 tons, left Cardiff this week for 
Valderhange. A cargo of sheet billets came on to Cardiff this 
week from Rotterdam. 

In tin-plates the Swansea district has been generally well 
occupied, only one mill being inactive. There was also a large 
shipment, and the totals, in consequence, were of a very satis- 
factory nature, 88,425 boxes coming from works, and 93,533 boxes 
despatched. Stocks are now only 135,810 boxes. The latest 
statement on ’Change is that works are all well employed, order 
books full, and prices looking upwards. Latest figures are: 
Bessemer steel cokes, 11s. 9d. to 12s.; Siemens coke finish, 12s, to 
12s, 3d.; ternes, 22s. to 25s.; best charcoal, 13s. 6d. to 13s. 9d.; 
big sheets for galvanising, £9 to £9 2s, td.; finished black plate, 
£9 to £9 2s. 6d. 

Latest quotations: Block tin, £12 7s. 5d.; spelter, £22 7s. 6d.; 
lead, £12 10s.; copper, £58 2s. 6d. Iron ore is at 14s. 3d. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE Silesian iron market has shown pretty much life last week ; 
in most departments activity is regular and the number of orders 
increasing, both on home and on foreign account. Quotations are 
inclined to move upwards. Forge pig, which is in good call, 
has been realising M. 57 to M. 58 p.t.. free at works. The Upper 
Silesian Union of rolling mills raised the basis price for malleable 
iron on M. 137-50 p.t. for the present quarter. The girder trade 
is very firm, and rails, too, are stiff ond in healthy demand ; for 
the Jast-named article better prices have been asked and received. 
There was a little more life stirring in the plate and steel trade. 
Ata recent meeting in Berlin, which was held for the purpose of 
making arrangements about the selling of girders in East 
Germany, an agreement has been formed between the steel con- 
vention and consumers in the East of Germany, which will put an 
end to the underquoting in the girder trade in that district. 

Since the forming of the steel convention business transactions 
on the Rhenish-Westphalian iron market have been steadily 
improving, and liveliness and a spirit of enterprise would be much 
more marked if the uncertainty as regards the joining of the one 
outstanding large ironworks did not prevent some very important 
resolutious being taken in the iron industry. Pig iron is firm and 
in moderately good request. Semi-finished steel meets with a 
lively demand, and in the bar and .hoop trade inquiries increase. 
From the plate and sheet department better accounts are 
received, and there is a good deal of briskness reported in 
girders. 

Employment at the Siegerland Ironworks is complained of as 
being insufficient ; the American orders for 20 per cent. grade 
spiegeleisen, which are usually given out in spring, have not been 
received yet, and will, perhaps, not be placed at all, and the 
Rhenish-Westphalian manufacturing works have also bought less 
in the Siegerland than formerly. The fact that the steel conven- 
tion has fixed the basis quotation for semi-finished steel, free 
Siegen, instead of free Dortmund, is favourable to the Siegerland 
iron industry, as it means a profit of M. 3 to M. 4 p.t. in most 
cases. 

The production of pig iron in Germany, including Luxemburg, 
is officially stated to have been for March of present year :—850,340t., 
of which 146,726 t. were foundry pig, 41,681t. Bessemer, 535,901 t. 
basic, 52,684 t. mild steel and spiegeleisen, and 73,348 t. forge pig. 
Output in Feburary of the present year was 780,460 t.; in March last 
year 854,144 t. were produced, From January Ist to March 31st 
of the present year 2,461,853 t. were produced, against 2,391,032 t. 
for corresponding period the year before. 

Ironmasters have been purchasing coal rather freely on the 
Silesian market last week ; also the requirements of the brick-kilns 
have been fairly large. Coke is in good request, though for house- 
fire purposes little is bought, but dealers appear inclined to 
cover their supplies now, and the blast furnace works purchase 
freely. 

In Rheinland-Westphalia demand and employment in the coal 

trade continue moderately good ; steam coal has been in improv- 
ing request, while gas coal is quiet. The coke market was a trifle 
dull. 
The stiffening and improving tone on the German iron market 
has not been without a slight influence on the iron industry in 
Austria-Hungary, and the increasing confidence among consumers 
is shown by their willingness to place forward contracts. Bars 
and sectional iron meet with fair request now the underquoting 
among dealers has ceased. Also girders sell rather briskly, while 
boiler and tank plates are ex ingly dull. The wagon shops 
have recently been securing 300 load cars for the State Railways. 

On the Austro-Hungarian coal market the business done con- 
tinues below the average. In coke a moderately good trade was 
done upon the week. Shi ts in Bohemi: rown coal show a 
falling off, which is partly due to restrictions during the Easter 
holidays 








The condition of the French iron market does not show any 
change upon the week. The ironworks of the Haute-Marne are 
briskly occupied, especially on merchant iron and on plates ; also 
in the Meurthe-et-Moselle Department and in the Nord a steady 
employment is reported, but ironmasters in the Ardennes continye 
to complain of a scarcity of orders. 

The ees coal market, on the other hand, is firm and healthy 
in the North, owing to the tenderings of the Belgian State Rai. 
ways, while in the Centre business transactions are limited, the 
summer reduction of If. p.t. for coal having hitherto been without 
influence on the demand. 

The reports given of the Belgian iron industry state improve. 
ments to have been noticeable in nearly all departments. Crude 
iron is firm. Malleable iron has been in good request, and is 
likely to meet with an advance in quotations, and for finished iron 
a lively demand is coming in, merchant bars realising 135f. p.t. for 
home consumption. Export quotations rose slightly too. Girders 
have been in good call, and stiff as regards prices, 

The Belgian Pig Iron Convention has at last been formed, under 
the name “ Syndicat belge pour la vente des fontes,” for five years, 
Operations are to in at once, the administration being in Athus, 
be director, M. Thibeau, has taken the management in hand, 
The following works belong to the convention :—Athus, Bouchill, 
Marcuielle et Couillet, Monceau Saint Fiacre,*Moncheret, Pro. 
vidence, Sud de Chatelineau, Thy-le-Chateau, Angleur, Ongrée, 
Cockerill, Espérance-Longdoz. Hopes had been entertained that 
the Belgian steelworks, whose representatives met in Brussels 
quite recently, would come to a final resolution with regard to the 
forming of a steel convention, but several works opposed, and it 
may be some time now before the question of a steel convention 
will be satisfactorily settled. 

Consumers in coal are mostly placing orders for short terms of 
delivery now in Belgium. House coal is exceedingly quiet, and 
the business done all round must be termed languid. Quotations, 
however, are firm. 

Ludw. Loewe and Co., of Berlin, inform us that, after providing 
£25,000 in annual redemption of 4 per cent. loan, and writing off 
£18,473 in depreciation of plant and buildings, they show a net 
profit for 1903 of £40,190, with which, as in 1902, they pay a 
dividend of 10 per cent. 








NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market is slightly easier, tonnage not having come on 
as freely as expected. House coal unaltered. The quantity of 
coal shipped for week ro | 23rd was 87,410 tons ; foreign; 
70,711 tons; coastwise, 16, tons. Imports for the week 
ending 26th: Iron ore, 4550 tons ; steel bars, &c., 5956 tons; 
pig iron, 1630 tons ; old rails, 170 tons ; pitwood, 5684 loads, 

Coal:—Best steam, 14s. to 14s. 3d.; seconds, 12s.; house 
coal, best, 15s.; dock screenings, 6s. 3d.; colliery, small, 5s, 9d. 
to 6s. Pig iron :—Hematite warrants, 55s. 3d. f.o.b, Cumberland 
prompt; Middlesbrough, No. 3, 44s. 84d. Iron ore :—Rubio, 
14s.; Tafna, 15s. Steel :—Rails, heavy sections, £4 12s. 6d. 
to £4 17s. 6d.; light do., £5 12s. 6d. to £5 17s. 6d.; Bessemer 
steel tin-plate bars, £4 7s. 6d. to £4 10s.; Siemens steel tin- 
plate bars, £4 10s. to £4 12s. 6d.—all delivered in the district, 
cash. Tin-plates:—Bessemer steel, coke, lls. 9d. to 12s; 
Siemens, coke finish, 12s. to 12s. 3d., nominal. Pitwood, 17s. to 
17s. 3d., ex ship. London Exchange telegrams :—Copper, £55 
to £58 2s. 6d. Straits tin, £127 2s. 6d. to £127 5s. Freights 


active. 


THE 








TRADE AND BUSINESS ANNOUNCEMENTS. 


THE Gandy Belt Pg gray | Company, Limited, have 
opened a new branch at 16, Grey Friar Gate, Nottingham. 

W. H. SeveRN, Assoc. M. Inst. C.E., has made arrangements 
to represent in London and district Mr. Charles D. Phillips, of 
Newport and Gloucester, for contractor’s plant and machinery. 








Toot Sree, EXprermMents.—We have received from the 
Manchester Association of Engineers a paper-bound copy of 
Dr. Nicolson’s report on the tests of so eb steel made ‘at the 
Manchester Municipal School of Technology. It contains the 
original report, with a couple of appendices, one illustrating in 
plan all the tools that were used in the tests, with the depth and 
area of each cut taken indicated. These figures occupy 
Plates XIII. to XVI., and provide food for a good deal of thought 
and study. If we remember correctly, they did not appear with 
the original report. The subject has been so fully discussed in 
these columns that we need not touch it again now, except to 
recommend all mechanical engineers and machinists to obtain a 
copy and read it with care. We are given to understand that the 
Association has departed from its usual custom, and that the 
book can be obtained for 2s. 6d. from the secretary, Mr. Frank 
Hazelton, at 29, Brown-street, Manchester. 


ContRACts.—The Ipswich Corporation have placed with 
Reavell and Company, Limited, on the advice of Messrs, Kennedy 
and Jenkin, an order for a further extension set of 800 horse- 

»wer to be directly coupled to a 500-kilowatt generator by the 
‘lectrical Company, of Charing Cross-road.—The Holwell Iron 
Company, Limited, Asfordby, Melton Mowbray, have secured the 
contract for the cast iron pipes required by the Chelmsford Cor- 
poration ; also for the cast iron pipes and specials for the Ketter- 
ing Urban District Council.—The Burton-on-Trent Corporation 
have placed an order with Messrs. Bruce, Peebles and Co., 
Limited, for a 500-kilowatt single-phase alternator direct coupled 
to a Willans and Robinson central valve engine, and the East 
Rand Proprietary Mines an order with the same firm for « 
250-kilowatt direct coupled set.—The Rhodes Electrical Manu- 
facturing Company, Limited, have secured ‘from Messrs. Heenan 
and Froude, Limited, a contract for the supply of the first lot of 
motors for coupling up to their ventilating fans in connection with 
the Underground Electric Railways Company of London, Limited, 
for the ventilating of the Baker-street and Waterloo Railway.- 
Lobnitz and Co., Limited, Renfrew, have just despatched a large 

lant for subaqueous rock excavation to the order of Messieurs H. 
Macuat and Fils for use at the new harbour works at Dakar.- 
The Secretary of the Army Council has placed a contract with 
Messrs, Geipel and Lange for fifty-one Geipél’s steam traps for 
the Royal Gunpowder Factory, Waltham Abbey.--The Lincoln 
Corporation have accepted Messrs. Bruce Peebles and Co., 
Limited's, tender for the supply of a 220-kilowatt steam generating 
set.-The Empire Roller Bearings Co., Limited, of Westirinster, 
havesecured the contract for the equipment of trains for the London, 
Brighton and South Coast Railway and the Brazilian Railways ; the 
fitting of five motor road wagons for Messrs. Jesse Ellis and Cox, 
of Maidstone; the shafting of the new workshops for the Cape 
Government Railways ; the whole of the trolley cars on the Sierra 
Leone Mountain Railway and the Cyprus Railway for the Crown 
Agents of the Colonies ; and the revolving stages of the New 
Colosseum for Messrs, Ransomes and Rapier, of Ipswich. — The 
Electric Lighting Committee of the Poplar Council have decided 
to adopt Berry, Skinner, and Co.’s system in connection with the 
high-tension feeder extensions about to be laid.—Contracts ‘for 
the construction of the complete steel structural building for 
boiler-house and power-house at Smethwick for the Birmingham 
and Midland tramways; for the supply and erection of a com- 
plete coal handling plant for the Gas Light and Coal Company ; 
at Beckton; and for the supply of the coal handling plant for a 
large installation of gas producers for the Sociedad de Gassification 
Industrial, have been secured by Graham, Morton and Co, 
Limited, Leeds. 
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LAUNCHES AND TRIAL TRIPS. 





EucLestA, three-deck steamer ; built by, Joseph 
L. Thompson and Sons, Limited ; to the order 
of, Messrs. Sivewright, Bacon and Co., Man- 
chester ; dimensions, 353ft., 5lft., by 27ft. 6in.; 
engines, triple-expansion, 244in., 40in., and 67in. 
by 45in., pressure 180 lb.; constructed by, John 
Dickinson and Sons, Limited ; launch, April 12th. 


OLDHAMIA, single deck type steamer ; built by, 
Furness, Withy and Co., Hartlepool ; to the order 
of, Sivewright, Bacon and Co., Manchester ; 
dimensions, 364ft. long ; engines, triple-expan- 
sion, 24in., 39in., 68in. by 45in., pressure 18 Ib.; 
constructed by, Richardsons, Westgarth and Co., 
Limited ; the engines worked excellently, and a 
speed of 115 knots was attained; trial trip, 
April 14th. 

LEOPOLDVILLE, mail and passenger twin-screw 
steamer ; built by, Sir Raylton Dixon and Co.; 
to the order of, Elder, Dempster and Co., Liver- 
pool ; dimensions, 390ft., 47ft. by 26ft.; to carry, 
ninety first-class, and fifty second-class as- 
sengers ; engines, triple-expansion, 21 4in., 36in., 
59in. by 42in., pressure 1801b.; constructed by, 
Wallsend Slipway and Engineering Company, 
Limited ; trials passed off most successfully ; 
trial trip, April 14th. 

MANISTEE, steamship ; built by, Swan, Hunter, 
and Wigham Richardson, Limited ; to the order 
of, the Elders and Fyffes (Shipping), Limited ; 
dimensions, 361ft., 46ft. by 32ft.; to carry, 
bananas ; engines, triple-expansion, 27in., 46in., 
75in, by 48in., pressure 1801b.; constructed by, 
Wallsend Slipway and Engineering Company, 
Limited ; a speed of 134 knots was rn am i 
trial trip, April 15th. 


STEPHANOTIS, steel screw steamer; built by, 
Tyne Iron and Shipbuilding Company, Limited ; 
to the order of, the Stag Line, Limited, North 
Shields; dimensions, 350ft., 48ft. by 28ft. 5}in.; 
to carry, cargo ; engines, triple expansion, 244in., 
4lin., 68in. by 48in,, pressure 1801b.; constructed 
by, North-Eastern Marine Engineering Company, 
Limited ; launch, April 16th. 

ADMIRAL BORRESEN, steel screw cargo steamer ; 

built by, Sir Raylton Dixon and Co., Limited ; to 
the order of, Mr. Vilhelm Torkildsen, Bergen ; 
dimensions, 372ft., 50ft. by 28ft. 3in.; to carry, 
7000 tons ; engines, triple-expansion, 25in., 4lin., 
67in. by 45in., — 180 1b.; constructed by, 
North-Eastern Marine Engineering Company, 
Limited ; launch, April 16th. 
TycHo, steamer ; built by, Earle’s Shipbuilding 
and Engineering Company, Limited ; dimensions, 
335ft., 47ft. by 25ft. Sin.; to carry, 5600 tons of 
grain; engines, triple-expansion, 1000 horse- 
power, pressure 180 1b.; launch, April 18th. 


PANDION, coasting steamer; built by, Swan, 
Hunter and Wigham Richardson, Limited; to 
the order of, Cork Steamship Company ; dimen- 
sions, 255ft. by 334ft.; constructed by, builders ; 
launch, April 18th. 


DOTTEREL, steel screw steamer ; built by, Swan, 
Hunter and Wigham Richardson, Limited ; to 
the order of, the Cork Steamship Company ; 
dimensions, 370ft. by 354ft. beam; constructed 
by, the builders ; trial trip, April 19th, over 12 
knots, 


WHITE SEA, steel screw steamer; built by, 
Craig, Taylor and Co., Stockton ; to the order 
of, Sanders, Wake and Co., London ; dimensions, 
291ft., 42ft. by 20ft. 7in.; engines, triple-expansion, 
2lin., 35in. by 57in. by 39in., pressure 160 1b.; con- 
structed by, North-Eastern Marine Eagineering 
Company ; a speed of 12 knots was attained ; 
trial trip, April 19th. 

HARALD, single-deck screw steamer ; built by, 
Craig, Taylor and Co.; to the order of, Maat- 
yg Stoomschip Harald ; dimensions, 291ft., 
38ft. by 20ft. 74in.; engines, triple-expansion, 
19in., 3lin,, 5lin, by 33in., pressure 180 1b.; con- 
structed by, North-Eastern Marine Engineering 
Company ; launch, April 20th. 


CYFARTHPA, large steel steamer; built by, R. 
Craggs and Sons, Limited; to the order of, 
Messrs, Morel, Limited, Cardiff ; engines, triple- 
expansion, 234in., 39in, and 64in. by 42in., pressure 
180 Ib.; a speed of 12 knots in ballast condition 
was attained ; trial trip, April 23rd. 








_ NavVAL ENGINEER APPOINTMENTS.—The follow- 
ing appointments have been made at the Admir- 
alty :—Engineer commanders: W. Hines, to the 
Fire Queen, for the King Alfred ; L. E. Thum- 
wood, to the Pembroke, for the Devonshire ; 
F. G. Jacobs, to the Pembroke, for Fleet Reserve, 
and for Machinery of t.b.’s and t.b.d.’s; J. N. 
Crowle, to the Implacable; F. W. Highton, to 
the Fire Queen, for Portsmouth Dockyard ; 
C. W. Gregory, to the Cormorant, for Gibraltar 
Yard ; F. W. Wells, to the Vivid, for the Rox- 
burgh ; A. J. Johns, to the Ocean; G. R. 
Edwards, to the Vivid, for the Niobe; A. T. 
Webb, to the Vivid, additional to assist in super- 
vision of torpedo-boat destroyers ; E. Swinney, to 
the Vivid, for the Blake; G. C. Bath, to the 
Indus II.; W. P. Chapman, to the Fire Queen, 
for the Imperieuse ; R. Collingwood, to the Royal 
Sovereign. Engineer lieutenants: B. D. Mac- 
Queen, to the Tamar, for Hong-Kong Yard ; 
(. F, L. Donkin, to the Tamar, for the Whiting ; 
W. G, a to the Fire Queen, for the 
King Alfred, in reserve; R. B. Dixon, to the 
President, for service at Admiralty ; J. Mounti- 
field, as Ist Assistant to Chief Engineer, and 
J. J. Kirwin, as 2nd Assistant to Chief Engineer, 
both to the Pembroke, for Chatham Dockyard ; 
E. E. Pethick, to the Leander, for the Ettrick ; 
T. F, Brown, to the Leander, for the Erne; H. 
Davis, to the Leander, for the Exe; R. Baron, to 
the Spartan; W. Rattey, to the Vivid, for the 
Express ; A, Whitmarsh, to the Surprise ; T. A. 
Venning, to the Hermione. Engineer sub-lieu- 
tenants: C. G. Ham, to the Excellent, for the 
Narcissus; E. Groves, to: the Pembroke, for 
general duties, in reserve; R. Berry, to the 
Amphitrite ; A. R. Rice, to the Thetis, Artificer 
engineers : G, Betteridge, to the Emerald ; J. J. 
McLeod, to the Seahorse, 





THE PATENT JOURNAL. 
Condensed from “The Mlustrated Oficial Journal 
of Patents,” 


Application for Letters Patent. 


&@ When inventions have been ‘‘ communicated " the 
name and address of the communicating party are 
printed in italics. 


15th April, 1904, 


8628. Fire Licurers, F. and F, C, Ironmonger, Bir- 
mingham. 

8629. Screw Not, W. Sanderson and H. Bernasconi, 
Bensham-on-Tyne. 

8630. TABLE Gamr, L. G. Booth, Leeds. 

8631. Boors, W. Meikle and H. Jones, Manchester. 

8632. ELecrro-peposiTion of Mrrats, W. Kenyon, 
Sheffield. 

8683, APPLIANCE for ILLUMINATING Ovens, J. Worrall, 
Liverpool. 

8634. APPLIANCE for GaTHERING Crops, J. Hosegood, 
Bristol. 

8635. FERRO-CONCRETE PiLLars, W. H. Johnson, Man- 
chester, 

8636. Rorary Cutrine Too.s, A. J. Norris, Glasgow. 

8687. Bunos for Borr.es, A. J, Schaefer, London. 

8638. Stor Morion for Looms, H. Beaumont, Hudders- 





eld, 
8639. Cueck Motion for Looms, T. Shaw, Padiham, 
ca. 
oe Saeeene Apparatus, T. Redman, Brad- 


‘ord. 

8641. ANTI-VIBRATION APPLIANCE, M. H. Berlyn and 
J.C. Wicker, Birmingham. 

ee for Ecectric Tramways, A. G. Livesay, 
Leeds. 


8643. Driti Cuucks, J. F. Dowding, Manchester. 

8644. Catenpars. J. R. Haggarty, Liverpool. 

8645. FounTaIn Pen FIuuer, G. E. Draper, Rathmines, 
Co. Dublin. 

8646. Carpinoc Woot, J. H. and A. R, Whitehead and 
W. E. Layland, Leeds. 

8647. Stop Motions for Twistinc Macurngs, A. Mellor, 
Huddersfield. 

8648. CaLcuLATING Macuings, D. W. Shiek, Glasgow. 

8649. PLairinc Macuinegs, J. Kappeler, Manchester. 

8650. Pince-nez, G. C. Bateman, Manchester. 

8651. Tureapina Lack Macwing Carriaces, J. C. 
Richmond, T. 8. and C. W. Birkin, and F. W. Pare, 
Nottingham. 

8652. Tureapinc Lace Macuing Carriaces, J. C. 
Richmond, T. 8. and C. W. Birkin, and F. W. Pare, 
Nottingham. 

8663. Targeapixc Lack Macuine Carriaces, J. C. 
Richmond, T. 8. and C. W. Birkin, and F. W. Pare, 
Nottingham. 

8654. Distrisutinc Disinrectants, J. 8. Smith, J. 
Terry, and W. H. Shaw, Nottingham. 

8655. STeaM Enoines, A. Kelly and C. B. D. Hansen, 
London. 

8656. Evecrric Lamps, F. Proctor, London. 

8657. Paintinc TELEGRAPH ReEcEIveRS, J. D. White, 
London. 

8658. ATracHING Fitters to WaTER Pipss, D. Gros- 
venor, London. 

8659. Gas Retorts, C. J. Ashby, Bradford. 

8660. Grain Separator, J. Bealand W. Parker, Glead- 
less, near Sheffield. 

8661. Apparatus for CLEARING TRAM RalILs, J. Bailey, 


8. 
8662. Steam Borers or Generators, J. Dunn, Edin- 
burgh, 
8663. Switcues for ELecrro-motors, H. G. Jeken, 
Leeds. 


8664. CompineD BLotrinGc Pap and Stationery Cass, 
H. Salmond, Glasgow. 

8665. P.irers, W. T. Moss and A. P. Grange, Man- 
chester. 

8666. ToBACcO-WEIGHING Macaing, W. P. Gammons, 
jun., London. 

8667. Drivinc Mecuanism for Vexuicies, A. Rutt, 
London. 

8668. A Matcu Striker, F. Jones, Mold, North Wales. 

8669. InsuLator, D. Gillies, Sunderland. 

8670. Pyevmatic Tirg, W. J. Cooperand J. P. Jorgensen, 
Dursley, Glos. 

8671. PREVENTING ReFiLiinc of Botr.es, J. T. Bartlett 
and W. J. Beard, London. 

8672. Sarery Winpow Catcu, R. Redpath and J. Good, 
London. 

8673. ANTI-INcRUsTATORS, J. Elizondo, London. 

St74. Mixina Racqvets for Tennis, A. Berger, 
Lordon. 

8675. Rarcway Ties, J. Horr, London. 

8676. TickeT Hotvers, A. A. Price, London. 

8677. Go_p Extraction, W. H. Hyatt, London. 

8678. MANUFACTURING ExpLosives, T. G. Tulloch, 
London. 

8679. Brake SHors for Vetociprpes, J. Dring, 
London. 

8680. Picx-axes, W. C. Stewart, Sheffield. 

8681. Pocket Knives, T., H., and W. Crookes, 
Sheffield. 

8682. Gas Burners, A, Firth, London. 

8683. ManuractcRE of ALLoys, C. A. Meadows, 
London. 

8684. RepLactnG DERAILED RaILway CarRiaogs,C, A. 
Fischer, London. 

8685. Pitz Wire Mortons for Looms, R. Beattie, 
London. 

8686. AN ImprovEeD GALVANIC Battery, P. Delafén, 
London. 

as Cuttrsa Propetier Surraces, C. K. Graham, 


eC. 

868°, Explosive PRoJEcTILEs, J. F. Meigs and E. Gath- 
mann, London. 

8689. Discuararine Retorts, W. D. Hunter and W. A. 
Barnett, I.ondon. 

8690. PLaster Boarps, H. E. Sharp, G. Ulrich, and 
J. O. Loughlin, London. 

8691. TreaTING VULCANISED Caoutcnouc, J. M. Az, 
London. 

8692. Box Piares, H. McCann, London. 

8693. ELectric Lamps, Ganz and Co., London. 

8694. ALTERNATING CURRENT Lamps, Ganz and Co., 
London. 

8695. TRaIn OrpER Sionaxs, E. S. Piper, London. 

8696. Lire Guarps for Tramcars, R. E. Hucknall, 
London. 

8697. Gotr Batts, J. Crossland and British Insulated 
and Helsby Cables, Limited, London. 

8698, Links for Caains, A. Herrmann, London. 

8699, DyNAMO-ELECTRIC MacuingEs, The British Thom- 
son - Houston Company, Limited.—(The General 
Electric Company, United States.) 

8700. Construction of Batt Beartines, T. Ehrngruber, 
London. ; 

8701. Corin-FREED MecuantsM, E. A. Dutton and W. A. 
Clark, London. 

8702. Inpuction Corts, C. A. Wright, London. 

8703. Evecrric Switcues, R. Zwack and L Kottmair, 
London. 

8704. Cuairs, H. H. Lake.—(C. Arnold, United States.) 

8705. SAND-SCREENING APpPaRatvs, J. P. O'Donnell, 


ndon. 
8706. Dovste BicyciEs for Looprne the Loop, K. Lange, 


mdon. 

8707. Oxycren Burners, E. Schneider and L. Lach- 
mann, London. 

8708. Loom SHutt.es, C. E. Sackett, London. 

8709. Cash Reoisters, The National Cash Register 
Company, Limited.--(7The National Cash Register Com- 
pany, United States.) 

8710. Cash Reaisters, The National Cash Register 
Company, Limited.—(The National Cash Register Com- 
pany, United States.) 

8711. Paonograpas, L. Canda, London. 

8712. INTERCHANGEABLE Siens, L. M. Hansen, London. 

8713. APPARATUS for THROWING ANIMALS to take 3 
Somersavtt, E. Wulff, London. 

8714. ELectric Switcues, H. J. Gore, London, 





8715. Ecvecrric Circuit Cut-ovts, W. P. Thompson.— 
(C. and C. Johnston, United States.) 

$716. Rat Traps, L. Nelson and O. E. Ekelund, 
Liverpool. 

8717. AppLiaNce for Srretcine Boors, P. Jones, 
Li 


8718. RKir.e-siontina Apparatus, A..S8. B. Steinmetz, 


mndon. 
8719. Toorarp Gearina, F. L, M. Forster, London. 
8720. ParaLLen Ruers, J. W. Glaholm and G. T. Kent, 


8721. Srirrups, F. Tegener, London. 

8722. Sinkinc Minino Suarts by Freezine, K. Schmidt, 
London. 

8723. Paeventinc Snow Serriinc on Wires, E. Lob 
and A. Feigelberg, London. 

8724. Papas for Cycues, J. V. Hammond and V. H. ¥. 
Broce, London. 
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8725. Srgam Traps, H. 8. Walker and D. Horsburgh, 
Manchester. 

8726. BOBBIN-CHANGING MecHanism for Looms, H. 
Sporri, Manchester, 

8727. BoBBIN-CHANGING MecHANISM for Looms, H. 
Sporri, Manchester. 

8728. Warp Stop Motions for Looms, H. Spérri, Man- 
chester. 

8729. BopBIn-cHANGING MecHanism for Looms, H. 
Sporri, Manchester. 

8730. SHuTTLes for Loom3, H. Spirri, Manchester. 

8731. AuTomMaTic Circuir Breakers, H. Swanton, 
London. 

8732. Ain Prope.iers, H, Oldham and O. Stott, Man- 
chester. 

8733. CrrcuLaTinc Water through Pipes, H. B. 
Kershaw, Manchester. 

8734. Frepine Bort.gs, C. J. Curran, Cardiff. 

8735. Macuine for Srgaminc Wueat, F. Stacey, 
Birmingham. 

8736. SUBMARINE VassELs, F. E. Jeffery, Chichester.' 

8737. TELEPHONE SwitcHRoaRDS, H. Oppenheimer.— 
(Actien-gesellschaft Mix and Geneat, Germany.) 

8738. Gas Propucina Piant, F, MclIlquham, Ilford, 


Essex. 
8739. Frames for PxHotocrapns, R. F. Mackay, 


mdon. 
8740. Here for Boots, E. A. Lancaster and 8, Hackett, 
Stapleford, Notts. 
741. ImpRovED Stanp for Menv Carps, R. F, Mackay, 
London, 
8742. Buuiet for Miitary Riries, H. C. Law, Bir- 


mingham, 

8743. CanpLE Howpers, 8. J. Davies, Cainscross, near 
Stroud. 

8744. Louvre VENTILATOR for BuiLp1N@s, T. F. Pedley, 


Glasgow. 

8745. TROLLEY PuLieys for ELecrric Tramcars, G. A. 
Binns, Halifax. 

8746. ManuracturRE of Stotrep Racks, F. G. Kirkby, 
Sheffield, 

8747. Gas Encines, M, Halstead and F.C. F. Knaak, 
Birmingham. 

8748. WinEwork Stanp, R. W. Boyd, London. 

8749. MineraL Water Boxes, J. Nall, Halifax. 

8750. TRAVELLING Rue, H. M. Martin, London. 

8751. Horse Nosrnaas, T. Jackson and R. L. Wood, 
Cheltenham, 

8752. APPARATUS for Boots and SHoks, J. Waterhouse, 
Manchester. 

8753. CALENDER Rouiers for CaRDING Macuines, J. 
Gibbons, Manchester. 

8754. Joists for FirEPRoor Buri.vrixas, W, H.Johnsor, 
Manchester. 

8755. SPINNING Frames, A. Lees and Co., Limited, and 
R. Taylor, jun., Manchester. 

8756. Spinninc Frames, A. Lees and Co., Limited, and 
R. Taylor, jun., Manchester. 

8757. Buttons, E. Box, Bexley Heath, Kent. 

8758. Suips’ Prope ers, R. 8. Crawford, Liverpool. 

8759. Smact Aras, H. and C. Gamwell, Liverpool. 

8760. Apparatus for Pumpinc Gasgs, B. Rathmell, 
Liverpool. 

8761. Arr Guns, L. Jeffries, Birmingham. 

8762. CIGAR-CUTTING Macuines, W. and J. R. Hodge, 
Glasgow. 

8763. LowrRING SLIDING WINDow Sasues, W. B. Heap, 
Birmingham. 

8764. Brake for Stoppinc Looms, T. Pickles, Man- 
chester. 

8765. Cooxine Ranors, J. S. Millar, Glasgow. 

8766. PHotoGRaPHic CAMERAS, J. L. and A. D. Kinloch, 


Glasgow. 
8767. WiAivics fur Dryinc Woot, J. Whitaker, Hud- 
dersfield. 
768. Rose for WaTeRtNc Cans, A. D. Barry, London. 
8769. Drivixc Be.ts or Banps, The Gandy Belt Manu- 
facturing Company, Limited, and C. A. F. Dimuvline, 
Liverpool. 
8770. Frames for Umpretias, &c,, A. Jeanrenaud, 


mdon. 
8771. Lips for Topacco Pipers, W. Pearce, Birming- 


8772. Castors for Bepsteaps, E. A. Allen, Erdington, 
near Birmingham. 

773. Firk-arMs, P. Partridge, London. 

8774. Devices for SIGNALLING, A. H. Gibbings, Man- 
chester. 

8775. Knirg CLEANING Boarp, E. McG. McMichan, 


mdon. 
8776. SEPARATING Dustfrom CEREALs, J. Higginbottom, 
verpool. 
8777. Etectric Lamp Frrrines, J. 8S. W. Thomas and 
J. Northwood, Brierley Hill, Staffs. 
8778. Continvovus Grip Havinoa Gear, T. A. Appleing, 


mndon. 

8779. Gavuass for Steam Borers, T. and W. H. Cook, 
Stalybridge, Cheshire. 

8780. Grippinc Opsects for Macuinine, A. W. Bray- 
shay, Stockton-on-Tees. 

8781. Securtna Sipe Raiits to Enps of Bepsteaps, 
I. Chorlton and C, E. Smethurst, Manchester. 

8782. MovutpiIne ArTicLes from PLastic MATERIAL, 
W. Moulton, Manchester. 

8783. Process Printinc Surraces, G. R. Stanton, 
Manchester. 

784. Gotr CLus, J. Fisher, Manchester. 

8785. Coat CuTTina Macurings, O. Oldham, Man- 
chester. 

8786. Penci, SHARPENERS, A. Torrance, Liverpool. 

8787. ADJUSTABLE END-PIN for CELLOs, J. Liilsdorff, 
London. 

8788. Maxine Getatine, L. C. E. Faucheux and J. A. 
Boissitre, London. 

8789. Sprinc Matrressgs, W. Nickel, London. 

8790. Winpow Fastener, H. Fasel, London. 

8791. Untrorm Heatino of WHEEL Trrgs, A. Hinrichs, 
London. 

8792. DERAILED TRAIN ARRESTING Device, E. Schroer, 
London. 

8793. Potato Roaster, L. Mtihlhausen, London. 

8794. Devick for ADVERTISING Goons, A. Amberg, 
London. 

8795. Stuice Gates, H. Herzig, London. 

8796. Motor Cyciz, A. Couture, London. 

8797. ELevators, G. Andereya, London. 

8798. Drivine Betts, W. E. [lsley, London. 

8799. Sprinc Support for Cycue Sxrats, F. J. Holloway, 


London. 
8800. Ink for Markrno Linen, A. and P. Raynes, 
r.don. 
$801. Motor Jack, H. Adams, Tunbridge Wells, Kent. 
8802. — of Rotary Maeyets, J. B. Willis, 
on. 
8803. SteNciIL Printina Apparatus, J. H. and H. J. 
Stacey, London. 
8804. Hyprants, 8. J. Norton, London. 
8805. Support for the Arms of RaiLway TRAVELLERS, 
B. J. B. Mills.—(A. Bastet, France.) 
8806. ScrEw-cuTTING AppPaRaTus, A. Herbert and J. 
Milburn, London. 
8807. Grass Letrers, W. Goulton and B. C. Meek, 
London. 








8808. Scare Fastensges, F. W. McCombic, London. 

3809. Evastic Tires for Venicte Waeens, J. Shep- 
herd, London. 

8810. Lirtinc Manuoie Covers, J. T. Merelith, 

ondon. 

8811. Rice Sicuts, L. G, P. Thring, London. 

8812, Sturrina-Boxes, M. Wilderman, London. 

8813. Mawuractore of WaterProor Faprics, G. C. 
Mandleberg, London. 

8814. Fotpine Support for Ririzs, J. Livtschak, 


mdon. 
bs a Patntinc Macaing, C. Ebbinghaus, 


ndon. 

8816. Brspino Corp Groove in Booxatnpine, W. P. 
Thompson. —{ Masehinenhandlung von, Mas Stern and 
(0., Germany.) 

8817. Process for DesuLPHURISING CopPER, M. Malzac, 
London, 

8818. FasTeninG Device for Wixvows, A. Schneider, 
London, 

881 Evecrric Lamp Firrines, 8. Loti and R. Latzk», 
London. 

8820. Writinc Pcates, Kenrick and Jefferso>, 
Limited, and F. Jefferson, London. 

8821. Matcu-Boxes, F. Lehmann, London, 

8822. Fo_pine Pases, M. Geffroy, London. 

8823. Spegp IypicaTors fur Morogs, A. R Fowler and 
J. T. Hanson, London. 

8824. Macuine for Grinpinc Marat ARTIcLEs, C, 
Wiesener, London. 

8825. SounD-REPRODUCING Macuing3, J. Wellner, 
London. 

8826. Sarety APPLIANCE for Etecrric Circuits, 
Siemens Bros. and Co., Limited.—(Siemens and 
Halske Aktiengesellachast, Germany.) 

8827. MANUFACTURE of PropuceR Gas, W. W. Tonkin 
and 8. Puplett, London, 

8828. Pneumatic Tires, W. Drury and F. H. Med- 
hurst, London. 

8829. Paper-rFeepInc Apparatus, E. J. Hallberg, 
London. 

8830. Vapocr Burner Apparatus, La _ Société 
Romanet ct Guilbert, London. 

8831. Lamp, J. H. Hawkesford, Wolverhampton. 
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8832. ApsusTMEeNTt of Bencu-sTops, J. C. Coles, Ash 
Vale, near Aldershot. 

8833, THREAD Rais of RING-sPINNING FRamegs, G. Paley, 
Manchester. 

8884. Spinninc Frames, J. E. Tytlerand W. H. Bowker, 
Manchester. 

8835. HaNDLE-BaR Lvos forCycies, The Albeit Eadie 
Chain Company, Limited, and D. W. tt, Bir- 
mingham. 

8836. CoLLaPsIBLE Box, A. Holmes, Kempston, near 
Bedford. 

8837. Terrazzo Swaps, N. J.andC, Lewis and J. Bowie, 
Blackburn. 

8838; Lino Goss, 8. V. Smith, Hull. 

8839. PHoTocRAPHIC PLaTE WasHER, G. T. Harrison, 
Yeadon, near Leeds, 

a Lotion for CoaprpeD Hanps, A. M. Moore, Ilford, 

SSX. 

8841. Loom Sautties, C. Simpson, Penwortham Mill, 
near Preston, Lancs. 

8842. HypravLic Macuines, J. Giffin, Campbeltown, 
Argyllshire. 

8843. Cap for Smox1ne Pipgs, E., F. J., and P. C. Deg- 
ningand, London, 

8844. ComprnaTion Lock, S. Hartmann ard M. Ehrhart, 
Berlin, Germany. 

8845. AN ImpRovED Repvucinc VaLve, M. Lumley, 


London. 

8846. Box for Srortnc Corree, O, Kind, Berlin, Ger- 
many. 

8847. Extension Top for TaBL&s, E. C. Carstens, Berlin, 
Germany. 

8848. SecurING SHapEs on Exectric Lamps, C. W. 
Crocker, Bristol. 

8849. Wueet Tires, J. Westaway, Liverpool. 

8850. ImproveD Encine, H. Currie and H. Currie, jun., 
Abercynon. 

8851. BLEACHING Freres, T. Graham, jun., and F. Cope, 
Halifax 


8852. TREE-TRANSPLANTING ApPaRaTvs, D. Faulkner, 
Walton-on-Thames. 
8853. IMPROVED Puysicat Exerciser, J. H. Rigbey, 
Liverpool. 
8854. TusoLaR Screw SpinnineG Spinpie, J. Hurst, 
Bury, Lanes. 
8855. Rotary Pumps, E. Hopkinson and A. E. L. 
Chorlto: , Manchester. 
8856. EMERGENCY VALVEs for SteaM Pipers, G. Cockburn, 
mdon. 
8857. Treatinc Sewace, J. A. Wanklyn and W. J. 
per, New Malden, Surrey. 
8858. RoTary Enotngs, O. R. Walkey, London. 
8859. MAKING a PoLisHiInG Susstance, J. Windholz, 
London. 
8860. GRINDSTONE DressER, H. P. Swannand J. Bidder, 
ndon. 
8861. TeLEPHoNEs, P. A. Vaile, London. 
8862. GraNaRIES and Miiis, R. Murrell, Lewes, 
Sussex. - 
8863. Typewriters, W. Fairweather.—(B. C. Stickney, 
United States.) 
8°64. Horstinec and Haviinc Gear, L. Tabulo, 
London. 
8865. Apparatus for REGENERATING Arr, M. Bam- 
berger, F. Bick, and F. Wanz, Vienna, Austria. 
8866. StarTinc GaTE for Racecourses, J. Platel, 
mdon. 
8867. MARKING APPARATUS for BILLIARDS, W. F. Barnes, 
mdon. 
8868. Puzzie, F. W. Jacob, London. 
8869. Damp-proor Backtne for Guass, J. G. Stidder, 
London. 
8870. Steam Strainer, The Steam Fittings Company, 
Limited, and P. J. C. Day, London. 
71. BorLer Furnaces, W. H. Hecson, C. N. Hefford, 
and C. Oldfield, London. 
72. CoLour Printinc Macutnss, T. R. Shillito.—J/. 
Fischer, Germany.) 
8873. VENTILATION of Poo Caps, W. and J. E. Barnard, 
London. 
8874. ComBIneD Screw AvceErR and Bit, H. Harding, 
Birmingham. 
75. PorTABLE TABLE, C. J. Williams, Birmingham. 
8876. INK BotTLe Mount, C. J. Williams, Birming- 


ham. 

8877. Propucinc MonocaLcium ORTHOPHOSPHATE, EF, 
Burleigh and A. J. King, London. 

8878. AuToMATIC BLINKERS for Horses, F. Van Neck, 
London. 

8879. ManuracturE of PILE Fasrics, J. Reixach and 
H. Scott, London. 

8880. Coxe Ovens, M. Graham, London. 

8881. Removine Dust from Curtains, J. A. Elsner, 
London. 

8882. WaTeR-TUBE Borers, P. M. Justice —-(S ¢. 
Munoz, United States.) 

8883. Heatina by the Crrcutation of Hor Water, P. 
M. Justice.—(C. C. Peck, United States.) 

8884. ManuractuRE of CoLourEp Tites, W. A. 
Richards, London. 

8825. MANUFACTURE of Paper, J. R. von Schmaedcl, 


ndon. 

886. LingN Presses, A. Tiirk, London. 

8887. Cash ReoistERs, The National Cash Register 
Company, Limited.—(National Cash Register Com- 
pany, United States ) 

8&83. Neckties, S. Whitehead, London. 

8889. KNock-pown Boxgs, J. Lucas, London. 

8890. Pea Harvesters, B. W. Thach, London. 

8891. Stoves HEaTED by the Comsustion of Gas, J. 
Bonella, London. 

8892, CemENT, J. E. Gerrard and H. Heesom, Liver- 


9803. Resi,igent WHEELS, I. Guiot, Liverpool. 

8894. Vicks, R. J. Threlfall and B, Newman, London. 

8895. Draw Rotts for Sprnntnc Macuines, P. Hard- 
man, London, 
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8896. Drawers for Tasies, &c., H. and 8S. Lebus, 
London. 

$897. MortisE Locks, H. and 8. Lebus, London. 

8898. PREVENTING Puncture of Pyeumatic Tirgs, F. 
J. Best, London. 

8899. UMBRELLA FRAMES, 
Worring, London. 

8900. Warets of AUTOMOBILE VEHICLES, A. von Liide, 
London. 

8901. Opgratine Gas Cocks, J. FE. Wakelin, W. Bunn, 
and C, J. Weston, London. 

8902. Surp’s Winpiass, J. Hansen, London. 

8903. PRESSURE-CONTROLLED ELEctric Switcuss, B. 
Hyde, London. 

8904. Kerrie, W. E. Ellis, Walthamstow, Essex. 

8905. INDEX Carbs, Kenrick and Jefferson, Limited, 
and F. Jefferson, London. 

8906. TYPEWRITING SuHEETs, Kenrick and Jefferson, 
Limited, and F. Jefferson, London. 

8907. PULLEY-DRIVING MECHANISM, W. T. Whiteman. 
—(Henvicks Novelty Company, United States.) 

8908, ConTROLLING VELociITy in MAcHINERY, J. E, 
Evans-Jackson.—(/nternational Ai Brake Company, 
United States. 

8909. ConstRUCcTION of P1anorortss, C. Keen, London. 

$910. Pusu Buttons, C. J. Klein, London. 

S911. ADVERTISING APPARATUS; W. J. 
London. 

8912. INTER-COMMUNICATION TELEPHONE APPARATUS, 
F. Walloch, London. 

8913. Matcu-Boxes, C. F. Pevoto, London. 

8914. Drawinc Frames, R. Meyer and J, Perrin, 
London. 

8915. CHarrs, R. M. Bidmead, London. 

8916. Steam Cooker, H. Hastings, London. 


A. Kortenbach and K. 


Paulson, 


19th April, 1904. 


8917. Perrot Gavar for Moror Cars, A. C. Davison, 
London. 

8918. Retays, H. W. Sullivan, London. 

ee Gas Generator, J. and J. F. Smyth, 

elfast. 

8920. Bex Escapes, J. F. Smyth, Saintfield,.Co. Down. 

8921. Protector forthe Epcrof Hatcuets, A. Mitchell, 
Cymmer, near Porth, Glamorgan. 

8922. Execrric SwitcHes for ConTROLLING Morors, 
W. G. Haywood and 8. G. Brounger, London. * 

8923. Strarr-rops, G. Chisholm, Birmingham. 

8924. ‘‘S.iip-sirTERS” for Potrers, T. Lawrence, 
Stoke-on-Trent. 

$925. GLovss, F. Whittaker, Manchester. : 

8926. CisterRNs for Contrarnine Ot, F. J. P. Chee 
brough, Southampton. 

8927. INtaNDESCENT Gas Lamps, J. E. 
Stockton-on-Tees. ; 

8928. TrrE Protectors, J. L. Brown and. B, King, 
London. : 

Helens; 


Lambers, 


8929. Reapinc Macuines, H. Rudge, St. 
Lancs. 

8930. FLUSHING ARRANGEMENT for WATER-CLOSETS, E. 
Whitwell, Dalton-in-Furness, Lancs. 

8931. MourH-PrecE for SmoKkinc Prpss, J. T. Hibell, 
Birming . 

8932. Fotpine Go-cart, C. B. Gwathmey, London. 

$933. CAN-OPENER, E. A. Cox, Ilford, Essex. 

8934. Meat Cutrers, G. Barker.—(Landers, Frary, and 
Clark, United States.) + ¥s 

8935. Foop Coppers, G. Barker.—(Lenders, Prany, 
and Clark, United States.) J 

8936. FasTENING Corps RUNNING over PuL.Leys, J..W. 
Hudson, Mansfield, Notts. 

8937. Knives for Mincinc Macuriygs, V. Plonka and 
A. Wischnewski, London. 

8938. Pu_tey Bets for Motors, A. T. Austin, Bir- 
mingham. : 

Hall, 


8939. Catcnes for Doors of Capinets, J. G. 
Birmingham. 

8940. Trres of Roap Venicies, C. Challiner, Man- 
chester. 

8941. SprnpLEs for Spinnrnc MACHINERY, Brookes 
and Doxey, Limited, and J. 8. Brookes, Man- 
chester. 

8942. Woop-PLANING Macuine Cutter, J. W.. Hebb, 
Driffield, Yorks. “18 

8943. Lavatory Basrns, M. J. Adams, Scotswood- 
on-Tyne. 

8944. SewaGE FILTER Beps, M. J. Adams, Scotswood- 
on-Tyne. 

8945. FounTAIN Pen, T. M. Houghton, Glasgow. 

8946. Plant Pots, 8. H. Adams, Scotswood-on-Tyne. 

8947. SpanneERs, A. Bainbridge, Newcastle-upon-Tyne. 

8948. Lockinc Mecuanism for Sargs, H. R. Antcliff, 
Birmingham. 

8949. FERTILISER, R. Bell, London. 

8950. CaNDLE Nozz.E, F. Thomas, H. Jones, and 8. 
Thomas, London. 

8951. ScREWwED and Hincep Pvc, W. H. Callin, 
Liverpool. 

8952. Cranks of Motor and other Cyc.zs, G. Whitelock, 
London. 

8953. Lirg-SAVING APPARATUS, J. P. Taylor, Ulverston, 


Lancs. 

8954. Boppin Apparatus, W. W. Spinner and G. 
Richardson, Arbroath. 

8955. Smoke ConsuMERS, F.C. Heim, St. Louis, Missouri, 


A. 

8956. Dries for TRimMING Sotip Drawn Tins, W. Waller, 
mdon. 

at CompustTion of Fue, S. Cracknell, Oldham, 


ncs. 

8958. Pant, W. F. Brundell, Norfolk. 

8959. Pins, J. Murray, Dublin. 

8960. SHort Circuit Lever Switcues, E. Hillier, 
London. 

8961. Presser for Fruit-curtisc Macuing, A. M. 
Douglas, Adlington, near Chorley, Lancs. 

8962. Batt Caster, E. Kjerulf, Cambridge. 

8963. STRAINING Liquins, A. J. Hosier and A. Whatley, 
Swindon. 

8964. CARTRIDGE ConTarneR, P. Dagnall, London. 

8965. InsuLATORS for OVERHEAD W1REs, Siemens Bros. 
and Co., Limited, J. F. Simpson, and H. C. Wheat, 
London, 

8966. VenTILATorRS, 8S. H. Jacobson, London. 

8967. Stoot, T. M. Houghton, Glasgow. 

8968. MaKInc ELEcrricaL APPARaTus, A. P. Hanson, 
London. 

§969. RecuLaTINa FLow of Liquips, A. J. Hosier and A. 
Whatley, Swindon. 

8970. SHurties, E. Edwards.--(A. Stirling, Canada.) 

8971. FuRNITURE Castors, R. O. and H. F. Dowdeswell, 


mdon. 

£972. Conn Cures or Sotvents, F. J. G. Earl, 
London. 

8973. DRIVING MoTOR-DRIVEN VEHICLES, C. Bradshaw, 
London. 

§974. DrepGiInc Apparatus, G. H. Hughes, London. 

£975. Rance Finpers, C. F. T. Wyndham - Quin, 
London. 

8976. ADDING and SuBTRACTING Macutngs, J. H. Martin, 
London. 

8977. Batina Presses, G. Howard and G. Gibbs, 
London. 

8978. Kins, T. Don, London. 

8979, CLINKER-TREATING Apparatus, J. H. Dewhurst, 
Sheffield. 

8980. Lactic and Securinc Lacg-vP Boots, W. Cotton, 
London. 

8981. CONTROLLING Fans and Pumps, F, B. O. Hawes, 


London. 

8932, CisTeRNs, H. V. L. J. and L. V. P. H. Bertrand, 
Birmingham. 

8983. FrrEpaces, A. Bell, Birmingham. 

8934. ELEcTRopEs for GaLvaNnic Batreriss, P, Delafon, 
London. 

8935, MATCH-MAKING Macuings, W. Clark..—(Badische 
Maschinenfubrik and Eisengiesserei vormals G. Sebold 
und Sebold and Neff, Germany.) 

8936, ELEcTRIC VEHICLES, La Société Anonyme J’Eléc- 
trique, London. 

£087. Lockinc Doors and InpIcaTING Stations, B. T. 
Hamer, London, 


8988. TORPEDO-PROTECTING ApPpaRATus, 8. J. Prescott, 
London. 

8989. MANHOLE Covers, H. P. Martin, Kingston-on- 
Thames. 

8900. SEPARATING O1L from Vapour, J. Beduwé, sen., 
Kingston-on-Thames. 

8991. CLocks, F. T. Talcott and B. F. Kerr, Kingston- 
on-Thames, 

8992. TeLEPpHONE System, T. W. Gleeson and R. 
Hamilton, London. 

£993. Propucine Gas, H. Poetter, London, 

8994, PREPARING Pyrites for DrsuLPHURISATION, U. 
Wedge, London. 

8995. CoUNTERACTING REcoIL in Guns, P. Jensen.— 
(The McClean Arms and Ordnance Company, United 
States.) 

8996. NigHt-LicHTts, N. H. Wykes, London. 

8997. ConTROLLING SpeED of Suips, E. Smethurst, 
London. 

8998. CasH Boxes, W. Dederich.-—(F. Stiebel, Germany.) 

8999, PRoTrEcTING ELkcrric Swircues, W. McDevitt, 
London. 

9000. Account or RegcorpiInc Fire, D. 
London. 

9001. Puncnine and 
Donovan, London. 
9002. IN - COUNTING 

London. 

9003, C1GARETTE Macutngs, E. Georgii, Liverpool. 

9004. TirEs, W. Bentley, Liverpool. 

9005. Winpow Apparatus, W. Livingstone and J. 
Stevenson, Liverpool. 

9006. Composite Boarpine, J. C. Roberts and W. J. 
Keymer, London. 

9007. ANTI-SLIPPING Boot ATTACHMENTS, H. W. Dawson, 
London. 

9008. ELECTRICALLY-OPERATED TARGETS, G. A. Peters, 
London. 

9009. TREATING Pgat, A. H. Higginbottom and A. B. 
Lennox, London. 

9010, DrRILLinc SMALL ARTICLEs of RuBBEr, P. J. Neate, 
London. 

9011. CLurcH Mecuanism, M. G. and D. R. De Simone, 
London. 

9012. Gas Eneines, A. J. Dudgeon. —(Socicté- Anonyme 
J. Cockerill and H. Savage, Belgium.) 

9013, Evgnine the Faces of Srergotyre P ares, 
H. H. Lake.—{C. B. Cottrell and Sons Co., United 
States.) 

9014. BoTTLE-SOAKING AppaRaTus, H. H. Lake.—(Z. 
Goldinan and Co., United States.) 

9015. SoLk - MouLDING Macnuinges, J. J. Heys, 
London. 

9016. Feepinec Devices for PowpERED Fue, R. 8. 
Prinsep, London. 

9017. Drawixc OFr Beer from Casks, J. 
London. 

9018. STERILISED FisH O1L, H. J. A. P. van Meerder- 
voort, London. 

9019. PORTABLE 
London. 

9020. Stoppers and Caps for Bottes, R. G. Julien, 
London. 

9021. Propucine PicturEs on Woop, A. Wasmuth, 
London. . 

9022. Frames for TRAVELLING Trunks, R. Kronenberg, 

ndon. 

69023. Post Carp Atpums, H. J. Haddan.—(Graphia 
Gesellschast mit beschriinkter Haftung, Germany.) 

. 9024. Mouips for GLass-BLowino, W. Pfarr, London. 

9025. Forminc Prites of Concrete, F. Shuman, 
London. 

9026. ExpLosion Morors, J. Hetenyi and’K. and F. 
Dedics, London. 

9027. CoIN-FREED Macuines, A. A. Eberson, London. 

9028. Lamp ReFr.ectors, E. Mégevert, London. 

9029. Corsets, M. E. MacGrotty, London. 

9030. CLutcHes, R. W. James.—{L. J. Crecelivs and 
F. J. Feineman, United States.) 

9031. ExcavaTInG Macuinegs, J. He)m, London. 

9032. CaBLEways for CoNVEYING MATERIAL, Siemens 
Bros. and Co., Limited, and A. 8. Clift, London. 

9033. MaKENG SHEET Guass, E. Rowart and L. Francq, 
London. 

9034. Pumps for Ratstnc Perrot, D. Morris, Birming- 


E. Long, 
Macuings, E. W. 


N. Gilfillan, 


STAMPING 


Macuings, E. 


Dunn, 


Savincs Bank, R. J. Thonipson, 


ham. 
9035. Disc Prosecror, E. J. Smith, Washington, 
US 


9036. Garin for MoTor Cycies, J. van Hooydonk, 
London. 
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9037. Mintno Cack Guarpiay, A. Hanley, Bristol. 

9038. Rectiryinc Water, E. Krause, Dtisseldorf, 
Germany. 

9039. Cuimney CowL, P. T. Runton, Hull. 

9040. SaLEsMan’s Guipg, W. Wye and A. L. Neeves, 
Leicester. 

9041. Screw Sroprers, G. A. D. McCulloch, Leyton- 
stone, Essex. 

9042. ATracHING HzExs to Boors, J. de Vere, Black- 
burn, Lancs. 

9043. Wrappinc CuocoaTes, J. Keiller and Son, 
Limited, and V. Robinson, Dundee. 

9044. Hotpgrs for Memoria, Wreatas, H. 8. Cutler, 
Birmingham. 

9045. Dust Preventer for Motor Cars, E. Walden, 
Birmingham. 

9046. OpENING and CLostnc Doors, Lockerbie and 
Wilkinson, Limited, and R. Duncan, Birmingham. 

9047. INDIA-RUBBER VEHICLE TIRES, T. Gare, Man- 
chester. 

9048. Macuinges for CLeanina Corton, R. and J. 
Greenhalgh, Manchester. 

9049. AppaRaTus for CLEANING Boots, W. and T. Swann, 
Manchester. 

9050. Boor BrusHER and Scraper, W. and T. Swann, 
Manchester. 

9051. Dress Improvers, M. Marsters, Nottingham. 

9052. ASCERTAINING Counts of YARN in Fasric, W. G. 
Wilson and E. Heuer and Co., Limited, Manchester. 

9053. Cases for CicaretrTss, J. Walker, Birmingham. 

9054. CLeanine Go.F CLUvss, J. R. Brown, Glasgow. 

9055. DispLayineG Maps, S. J. Valentine and F. Bryan, 
London. 

9056. ComBINED Fur. Economiser and Trivet, A. T. 
Holtby, Hull. 
9057. BorrLine BgEr, Bratby and Hinchliffe, Limited, 
and L. Lang, Manchester. 
9058. CoNTRACTOR’s Pumps, 
Pownall, Chard, Somerset. 

9059. ATTACHING LININGS to 

mdon. 

9060. PorTABLE FRAMEWORK SHELVING, F. Fox, Brad- 
ford, Yorks. 

9061. Stperinc Gear, H. J. Waterworth, Stockton- 
on-Tees. 

9062. Opgentne Exnavust VaLve of Ort Evang, A. B. 
Carey, Hythe, Kent. 

9063. PIANOFORTE SELF-INSTRUCTOR, E. Sheard and 
J. F. Wright, Blackpool, Lancs. 

9064. TooTHACHE Powper, T. G. Brill, London. 

9065. ConvEYING Grain, R. Boby, Limited, and T. 
Stevens, Bury St. Edmunds, ; 

9006. FLusHING CisTERNs, W. Oates, Halifax. 

9067. Looms, N. W. and R. N. Helme and T. Goth, 
Manchester. 

9068. GULLEY Traps, G. Vernon, Manchester. 

9069. Steam Weep Kiuer, F. Mason, Peterborough. 

9070. THRASHING Macuines, C. M. Stanford and J. 
Aldous, London. 

9071. MAKING BriquEtrTE Fuk, T. Rouse and H. Cohn, 


* mdon. 

9072...Urns for Inrusion of Tea, E. T. Olver, 
Plymouth. 

9073. PREVENTING AccIDENTS to Pit Cacgs, J. W. Maw, 
Sheffield. 

9074. Toy, E. Stone, London. ; 

9075. Hotou Tippiers, G. ard J. Anderson, Glasgow. 

9076. Winpow Sasugs, G. F, Gillon, Glasgow. 

9077. MovuLbinc ArtiFictaL Stong Buocks, G, H. 


Rademacher and J. C. F. Boll, London. 


T. J. Jennings and E. 
Coats, 8. J. Millington, 





9078, Topacco Pipgs, F, Weiner, Liverpool, 





907%. ImprRoveED Foor for ARTIFICIAL Limbs, W. Cowan, 
G ow. z 

9080, Dryina Moss or Peat for Lirrer, R. Fleck, 
Glasgow. 

9081, PRINTING Macaings, F, Waite and Waite and 
Saville, Limited, Bradford. 

9082. Moror Bicyc.ies, A. J. Purdy, Wellington Quay, 
Northumberland. 

9088. WriaHiIne Macuines, G. H. Denison, Leeds. 

9084. TACKLE Bock, A: V. H. Munro, London. 

9085, ReversisLE Locks and Latcnes, W. G. Webster, 
Birmingham. 

9086. CLuTcHEs, C. G. Borthwick, Manchester. 

7. Founts for Moror Cars, F. Goodwin, Birming- 
ham, 

9083. Roap WHE&LS, E. R. Calthrop, London. 

9089. Door Knocxer, H. T. Jarrett, Gillingham, 
Kent. 

9090. INTERNAL ComBuSTION Enornes, D, Leechman.— 
(J. W. Hall, India.) 

9091. HeRMETIC EXPANSIVE Stopper, C. E. Plager, 
Penryn, Cornwall. 

9092. Wrinpows, W. J. Edland, London. 

90 3. ParreRN Carns, H. B. and H. 8. Toone, and A. 
Gordon, London. 

9004. HEEL-Pap, A. Ellis, London. 

9095. KitcHEN Ranogs, H. Parker and W. H. Baker, 
London. 

9096. SELF-REGISTERING TarcEts, J. Twaddle, Lanark- 
shire, N.B. 

9097. Har Fasteners, O. M. Lunt and F. Jones, Mold, 
North Wales. 

9098. Winpow Banp, E. Roughan, London. 

9099. MaxuracturE of Botr.sys, G. E. A. Holdsworth, 
London. 

9100. RestLrent Tires, J. C. Verey and J. B. Pessey, 
London. 

9101. Construction of WHeets, E. N. 
London. 

9102. Brick-MAKING MACHINERY, Sutcliffe, Speakman 
and Co., Limited, and T. Dawber, London. 

9103. ELectric lanitine Devices. for Miners’ SaFEety 
Lamps, C. A. Day.—(Fabrik Elektrischer Ziinder, @. 
um. b. H., Germany.) 

9104. Toy or Game, J. B. Unwin, Manchester. . 

9105. PRINTING PHOTOGRAPHIC NEGATIVES, F. W. Sears, 
London. 

9106. -PenciL Cases, G. Nicholl, London. 

9107. Steam Generators, C. E. Crompton, London. 

9108, a aneran 2 INFORMATION, F, W. Zimer, 

ndon. 

9109. Apparatus for Evaporatinc ‘Liqurps, P. 4. M, 

‘arker, London. 

9110. MANUFACTURE of IRON and Sregt, B. Talbot, 
London. . 

9111. ExpLostve Enorngs, M. Ferrero and A. Fran- 
chetti, London. 

9112. CRINKLING Paper, J. Scheffer-Hoppenhéfer, 
London. 

9113. IMPROVED RArInpROOF GARMENT, H. P. Ferroussat, 
Tondon. 

9114. Prorectine Vessexs, R. Marr and W. J. Rogers, 
London. 

9115. Execrric Boosters, The British 
Houston Company, Limited, and 8. 
London. 

9116. Rercecrors, The. British Thomson -Housten 
Company, Limited.—(The Geneval Electric Company, 
United States.) 

9117. DyNaMO-ELECTRIC Macuings, The British Thom- 
son-Houston Company, Limited. —(The General 
Electric Company, United States.) 

9118. Cyciists’ Tourtnc Companion, W.S. Duff, South 
Woodford, = 

9119. Saavinc Brusues, E. A. Edwards, London. 

9120. Ripinc Sapp.gs, 8. W. Stillwell and F. V. Gooch, 
London. 

9121. Moutos for Gotr Bats, P. Dick, London. 

9122. YaRN SPINNING Apparatus, J. Hayden, jun., 
London. 

9123. Etecrric Arc Lamps, C. E. Foster, E. R. Grote, 
and M. V. Ely, London. 

9124. Rattway Points, J. Leighton and R. Hacking, 
London. 

9125. Uritisinc INTeRNaL Combustion, T. Schtcher- 
bakoff, Liverpool. 

9126. PicroriaL REPRESENTATIONS, A. 8. Bull, London. 

9127. AppaRaTus for WasHiInG Puates, B. Cleveland, 
London. 

9128, Construction of Retrer Maps, H. G. Henderson, 


Henwood, 


Thomson - 
Woodfield, 


ndon. 
9129. TREATMENT of Meta. Sueets, H. G. S. Dobson, 


ndon. 
9130. Device for Waee.s of Motor Cycizs, J. Dring, 
London. 
9131. Steam GENERATORS, P. Stoltz, London. 
9132. HorsesHog ATTacuMentT, J. H. Fink, London. 
9133. Mono-pHasE CoLLEcToR Motors, G. Meller, 
London. 
9134. AppaRATuS fo. Sorrentnc Water, W. J. Baker, 


on. 
9135. Plaster Structures for Buiiprxas, C. Boecke', 
London. 
9136. Scissors, H. J. Haddan.—(/J. H. Clauss, United 
States.) 
9137. Drawtnc Boarps, B. Miiller, London. 
9138. Pans, H. J. Haddan.—{ Meinecke and Co., United 
States.) 
9139. BUILDING ConsTRucTION and Biocks, G. F. Fisher, 
London. 
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9140. Castors for Bepsteaps, E. A. Allen, Erdington, 
near Birmingham. 

9141, ARTICLES of JEWELLERY, A. Odenwald, Baden, 
Germany. 

9142. INTERNAL ComBusTION Enaings, A. W. Southey, 

ndon. 

9143. Frecp Guiasses, A. W. Southey, London. 

9144. Knives, A. W. Southey, London. 

9145. CLoTHES PresseErs, D. T. Powell, London. 

9146. TorLeT RequisitEs, Z. and E. P. Hides, Sheffield. 

9147. Trousers StretcHERS, G, Gundry-White, Chel- 
tenham. 

9148. AIR-TIGHT BoTTLE Cap, E. G. Peet, Tramore, Co. 
Waterford. 

9149. Gas WasHers, F. R. Parsons, Exeter. 

9150. Manuracture of Frre Brasskgs, W. Ogilvy, Bir- 
mingham. 

9151. VARIABLE SpkED Gearino, R. J. Urquhart, Liver- 


pool. 

9152. New Mertaiiic Attoys, C. Jousset, Bir- 
mingham. 

9153. A1r Guns, F. 8. Cox, Birmingham. 

9154. Tramway Sxats, E. Bethel and W. C. Carswell, 
Liverpool. 

9155. Winpinc Macutnery for Yarns, J., P., and N. 
Fraser, Glasgow. 

9156. HEATING FIREPROOF B. 
Glasgow. 

9157. Hottow Brocks for Fireproor F.Loors, B. 
Wilson, Glasgow. 

9158. Strcina Macuine for Beans, E. H. and J. C. 
Allsopp, West Bridgford. 

9159. Matcu-Box Sprina, S. H. Miles, Birmingham. 

9160. Protectors for Boors, F, W. Far and J. Power, 
Northampton. 

9161. CaILp’s Bep Cort, A. E. Marriott and H. Harvey, 
Southampton. 

9162. Stipinc and Foipinc Doors, A. Meiklejohn, 
Glasgow. 

9163. SOLDERING [Rons, J. E. Thornber, Halifax. 

9164. Boxes for Hotpinc Borris, C. Edwards, Man- 
chester. 

9165. InsuLaTion of SpaRKinc Pivas, F. A. Powell 
and H, G. Longford, Birmingham. 

9166, Cirps for Neckt1Es, T. C. Read, Birmingham. 

9167, APPLYING E.xctricity to the Fer, J. Willocks, 


FLoorino, Wilson, 


gow. 
9168, SPARKING Piucas for Motors, C. and T. Chester, 


alifax. 
9169. Rocxina Cocks for FitLina Casks, T, Forsyth, 
Dublin, 





SELECTED AMERICAN PATENTs, 
From the United States Patent-afice Official Gazette, 


751,522. Power Hammgr, 4. A. Kock, Monte: 
lowa,—Filed February 27th, 1903. 

Clain.—(1) A power hammer, comprising a standard 
downwardly inclined guides attached to the standard’ 
a fulcrum-pin supported by said guides, a hammer. 
carrying lever mounted on the pin, a foot-actuated 
lever connecting with one end of said pin, a member 


we 
’ 





extended from said lever to the other end of sid pin, 
andan excentric mechanism for operating the hamiicr- 
carrying lever. * (2) A power hammer, comprising a 
standard, guides on said standard, a fulerum-pin 
movable along said guides, a hammer-carrying lever 
mounted on said pin, a connection between said lever 
and said guides to prevent lengthwise movement of 
the lever, and means for actuating the lever. 


751,587. Rorary Ftv Motor, @. Westinghouse, ; 
Pittsburg, Pa.—Filed February 20th, 1894, 
Caim.—In a fluid-pressure motor, the combina- 
tion “with a casing of a rotary disc having a side 
bearing against 4 wall of the casing and having bucket 
for receiving and discharging the propelling fluid, 















































each of said buckets consisting of two cups, one of 
which projects inwardly and forwardly from th« 
periphery of the disc and the other of which projects 
outwardly and rearwardly from the inner end of th: 
first cup, and delivery nozzles located in the wall of 
the casing and inclined tu the side of the disc. 


751,589. FLUuID-pREssuRE TURBINE, G. Westinghovse, 
Pittsburg, Pa.—Filed July 2rd, 1903. 

Clain.—(Q) An impulse wheel having a series of fluid- 
receiving passages extending inwardly and forward); 
from the wheel periphery and thence outwardly and 
rearwardly to the side surface of the wheel. (2) In a 
fluid-pressure turbine, the combination with a wheel 
having a circumferential series of fluid receiving 
passages, which extend forwardly and inwardly into 


the wheel body and thence outwardly to one or both 
of the side surfaces and one or more circumferential 
sets of blades or buckets arranged tu receive the 
impact of fluid exhausted from said passages, of a cas- 
ing having an annular steam box or chamber, one or 
more nozzles leading therefrom to the inlet ends of 
the wheel passages and one or more circumferential 
sets of guide vanes adjacent to the blades or buckets 
on the wheel. 
751,722. Nozzire ror Impact Water WHEELS, WW. A. 
Doble, San Francisco, Cal.—Filed October 17th, 1903. 
Clain.—A hydraulic apparatus consisting of an 
impact wheel with buckets, a nozzle pipe of sinuous 
or double curved form for directing a stream of water 


[751,722] 


upon the buckets of said wheel, means for varying the 
amount of water discharged from said nozzle, and a 
supply pipe to which said nozzle pipe is pivoted on an 
axis in the plane of its sinuosity, said plane and axis 
being substantially parallel to the axis of the said 
impact wheel, substantially as specified. 
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LITERATURE. 
The Binding of the Nile and the New Soudan. By the Hon. 

SipnEY PEEL. London: E. Arnold. Pp. 288 and map. 
Tue author of this book acted as special correspondent of 
the Standard in 1902, and its interest to the engineer lies 
in the graphic description given of the works carried out 
for the regulation of the Nile and their consequences. 
The whole prosperity of Egypt depends upon water, and 
consequently upon the regulation and storage of the 
water brought down by the Nile. The author remarks 
that although it may sound a far cry from the shores of 
Ruwenzori, the lakes and swamps of equatorial Africa, or 
the rain-swept hills of Abyssinia, to the cotton mills of 
Lancashire, yet we have our own direct commercial 
interest in holding the valley of the Nile. A traveller 
passing through the country will have borne on him a 
hundred times a day the fact that all he ®ees, from the 
kid on the dykes to those cbelisks of modern Egypt, the 
tall chimneys of the sugar factories, owes its existence 
absolutely to the water. Close behind the teeming 
villages and the luxuriant crops, the palm trees and the 
acacias, the sugar canes, and the cotton and maize fields, 
rise the gaunt limestone rocks and the sand of the desert, fit 
emblems of the famine that is ever ready to swoop down 
should the water fail. Where the domain of the water 
ceases, & man may stand with one foot in the bare and 
barren sand and the other on the most fertile soil in the 
world. 

Since England became the guiding power in Egypt 
the development of the water supply has been one of the 
chief aims of the rulers. Nowhere in the world have the 
works of the engineer aided in the prosperity and 
development of a country as here. This fact more than 
any other forces itself upon a traveller everywhere as he 
passes along the broad waterway of the Nile. It is to be 
noted in the bearing of the people, in the number of their 
flocks and herds, now, as ever, the outward and visible 
sign of material well-being. The inhabitants have a 
happy and prosperous aspect, and the crowds of naked 
children, brown as the water by whose edge they play, 
look as cheerful and contented as the vast colonies of 
pigeons which live under similar conditions to their 
owners. 

The works of the English engineers have not only 
resulted in a permanent benefit to the peasants by pro- 
viding them with a constant supply of water for irriga- 
tion, but these have enabled the hated and tyrannical 
system of the corvée to be abolished, and no longer are 
the lives of the peasantry “made bitter with hard 
bondage in mortar and in brick, and in all manner of 
service in the field.” They labour still, but the work 
is voluntary, and given without groaning and anguish of 
spirit. 

Pthe contrast between the ancient and modern, although 
less great in Egypt than in other countries, is yet in some 
ways very marked. The Pharoahs, to whom time and 
life were nothing, out of the misery of the forced labour 
of their subjects raised the pyramids and other useless 
monuments. The present rulers, with free labour and 
voluntary workers, paid, fed, and cared for, instead of 
being driven by the whip, have dared to harness the 
mighty Nile, and performed works vital to the interest 
of millions of dwellers on the river. 

The builders of the great dam at Assouan have been 
accused of vandalism, but they have created a standing 
pool, not only of great beauty but of great necessity. 
This dam forms a link between the past and the present. 
From the spot where the great dam is built, the ancient 
rulers of Egypt who wished to raise some great monu- 
ment drew their supplies. In the quarry at Assouan still 
lie great blocks of granite partially hewn for obelisks, 
or half hollowed out for a bath or a sarcophagus. The 
marks of the wedges used in quarrying the blocks made 
by workmen many centuries ago are still to be seen as 
fresh as when first made. 

The restoration of the barrages at Rosetta and Damietta 
and the building of the dams at Assiout and Assouan are 
described by the author in an interesting and graphic 
manner. These have been so recently dealt with in THE 
ENGINEER that it is not necessary further to refer to 
them. Time has shown that the sanguine expectations 
of Sir W. Willcocks and his coadjutors have been fully 
realised. In no other country have economic laws worked 
out their results with greater directness and certainty. 
Taking the cost of the works of the great dam at a little 
over three millions, its completion was followed by the 
lowest summer supply of water’on record. By means of 
the reservoir created it was possible to irrigate lands that 
otherwise could not have been cultivated, and it is esti- 
mated that at the lowest computation the loss avoided 
may be reckoned at two millions. The money value of 
the crops secured to the landowners of the Fayoum and 
Middle Egypt, by the Assiout Barrage, and the regulator 
on the Ibrahimiyah Canal, which cost £875,000, is esti- 
mated at £600,000. Thus in the first year of their 
existence these works have nearly repaid their whole 
cost. 

Lord Cromer in his last report, says that the material 
progress made in Egypt during the last twenty years has 
been remarkable, and that at ~.o former period in their 
long history have the people of Egypt been so prosperous 
or so contented as at present.. As a proof of the im- 
proved financial conditions of the country, due to good 
government and efficient control of the irrigation, he 
quotes the fact that while the surplus for 1903 was 
estimated at £25,000, it actually came to £744,000. In 
a former report he states that “had it not been for the 
labours of the eminent hydraulic engineers who have 
placed their services at the disposal of the Egyptian 
Government, the most skilful financial administration 
could not have availed to place the Egyptian Treasury in 
a position of assured solvency, and to meet in any 

adequate degree the constant demands which are the 
necessary accompaniment of a policy of reform.” 


The first part of this book is divided into thirteen 
chapters dealing with irrigation; and the second part, 
containing ten chapters, is devoted to the Soudan and its 
future development. It will well repay the trouble of 
reading by anyone interested in the works of our engineers 
abroad. 

Peculiar interest attaches at the present moment to 
Egypt. The arrangements which we have recently made 
with France remove causes of friction and impart a con- 
fidence in the future which will facilitate the financial 
operations necessary to obtain funds for future develop- 
ments. We have already stated that Sir W. Garstin is 
undertaking an exploring expedition, which may have 
far-reaching results. In another page we give Sir William 
Willcocks’ estimates for providing irrigation for the whole 
of Egypt. The outlay would be exceedingly profitable. 








SOME EARLY MACHINE TOOLS. 
No. L 


In this, and the few brief articles that may follow it 
under the same heading, we invite the attention of those 
of our readers interested in the inception of the contriv- 
ances that were devised to relieve the previous laborious 
hand labour of our early mechanicians, and which came 
to be generally known as “ machine tools.” We do this in 
the hope of preserving in our pages some record of the 
endeavours made towards the attainment of mechani- 
cal accuracy and excellence of work turned out by 
such tools, which were the product of the mind and 
hand of the master craftsmen of earlier days, but 
about which history, up to the end of the seventeenth 
century, has little or nothing to tell us. That the advent, 
however, of “machine tools,” to lighten the toil of the 
artisan, and enable him to produce more and better work 
than previously, can lay claim to but little antiquity is 
evidenced by the very bare records to be found of the 
progress of the mechanical arts or trades up to but little 
more than a century ago. 

Up to 1791 little had been done to substitute the 
accuracy of machinery for the uncertain dexterity of the 
human hand; our mechanics’ methods of working both 
in woods and metals were very imperfect, as in wood- 
work in particular no machinery had been introduced 
beyond the common turning lathe; and as everything 
therefore depended on the skill and correctness of eye of 



































Fig. 1-POLE LATHE 


the workman, it followed that the work turned out by 
him was of very unequal merit, and at the same time 
very costly. 

The only contrivance that may be classed as an 
early machine tool is the “turning lathe,” and there 
is, perhaps, no device by which the skill of the mechanic 
has been more effectually aided than by this machine. 
In order that the reader may be the better able to 
appreciate the very radical improvement made in it, for 
the turning of metals especially, by one of our great 
master mechanicians—Henry Maudslay—in 1794, we 
think it desirable, and probably instructive to our younger 
readers, very briefly to denote its development, and show 
by afew sketches from how simple a device the vastly 
improved turning lathe of even the year just mentioned 
had been evolved. 

In Fig. 1 we give the first diagrammatic record of a 
turning lathe—dated 1677—found to be extant. The 
machine is known as a “pole” dead centre lathe. It 
consisted, as shown in the sketch, of two beams of wood— 
preferably hard—fixed horizontally upon legs or standards, 
the beams being parallel to each other and kept a small 
distance asunder so as to leave a space between them 
nearly the whole of their length to receive the tenons of 
two “poppet heads” which pass down between them, 
and which are secured in place where required by means 
of cross wedges driven through the tenons. The beams, 
or “ cheeks,” of the lathe were bolted firmly to the heads 
of the standards or legs, and the feet of the latter to the 
floor of the lathe room, that the whole structure might 
be as steady and solid as possible. The poppet heads 
were made of hard wood of suitable strength for the work 
intended to be turned, and the height of their centres— 
which were a pointed screw in one and a fixed spike in 
the other—was made only a little more than sufficient to 
keep the work operated upon well clear of the lathe 
cheeks so as to ensure as great a stiffness in the poppets 
as possible and prevent their working loose. 

The motion of the material to be operated upon when 
secured between the centres of the poppet heads as 
shown, was effected by means of the “spring pole” 
shown suspended on a bracket depending from the 
ceiling of the lathe room, and a cross-treadle under the 
lathe bed, the two being connected by a cord, which 
had one turn taken round the material to be turned. A 
tool “rest,” which consisted of a bar of hard wood, was 








provided as shown, attached to the two poppet heads, and 


a back rest, carried on trestles at either end of the lathe, 
for the support of the turner when doing heavy work. 
The action when working this lathe was as follows :— 
On the operator putting pressure on the treadlé with his 
foot, the material, by means of the cord wound round it, 
would revolve, and at the same time bring down the over- 
hung end of the “spring pole.” On removing the foot 
pressure this pole would return to its normal -position, 
and in so doing would rotate the work in the opposite 
direction. From this action it will be seen that the 
cutting tool, applied and guided by the workman, could 
only act in cutting the material when running towards 
him, and that the motion in the opposite direction—so far 
as cutting is concerned—was practically lost, and only 








Fig. 2—HAND WHEEL LATHE 


served to bring the work again to the tool; but, notwitk- 
standing this drawback, the artisan of the time was able 
to turn out some very fair work. 

No really heavy turning, however, could be done 
in a pole lathe, as the muscular exertion required of 
the operator in treading it and keeping a firm grip of his 
turning tool at one and the same time was beyond his 
powers. For heavy work, such as the pole lathe’ could 
not compass, the “hand-wheel” lathe shown in our 
sketch—Fig. 2—was used. The wheel was rotated by 
means of winch handles by one or two assistants— 
frequently women—according to the weight of the work 
to be operated upon. The driving rope was in this case 
crossed when passed over the work, to give it a better 
grip, and the work always ran in one direction, thus 
doing away with the intermission and time lost in the use 
of the spring pole, and keeping the turning tool con- 
tinuously to its work. 

Now, although this kind of wheel had long been 
employed in the turning of heavy work, a lathe with a 
fly-wheel worked by a crank and treadle only came very 
slowly into use even in the early part of the nineteenth 
century. Our sketch—Fig. 3—shows the arrangement 
adopted about the year 1801, the driving wheel being 
placed under the lathe bed in an independent frame, and 
having only one speed, the larger circular wheel shown 
being fitted to obtain momentum, and the adjustment of 
the length of the driving band was effected by raising or 
lowering the axis of the wheel by the wedges shown. 
The treadle arrangement requires no description. 

From the foregoing brief description and sketches of the 
earliest known type of lathe, it will be at once seen that 
the turning of anything unsupported by a back centre 
could not be effected, and that therefore the introduction 
of a supported independent spindle or “ mandril,” carry- 
ing a pulley for the driving band, and screwed at one end 
for the attachment of work, brought about the advent of 
the “ headstock”; but the substitution of a free end to 
the mandril induced a certain amount of unsteadiness in 
it, for there was at that time no existing means of making 
a mandril perfectly circular and au accurate fit in the 
bearing in which it revolved. Forsome considerable time 











Fig. 3--TREADLE LATHE, 1301 


no correct idea was held as to the proper form to be given 
to the mandril at this part; and it was not until Henry 
Maudslay took the turning lathe in hand in 1794 that any 
radical improvement was made in it. 

Prior, however, to Maudslay’s improvements after the 
invention of the mandril, the headstock for some time 
consisted of two wooden poppet heads placed a short 
distance apart at the left end of the lathe bed, and secured 
to it by wedges as in the “pole” lathe. Our sketch— 
Fig. 4—shows the arrangement of the mandril and band 
pulley as then in use. The mandril was a plain bar of 
square wrought iron, with a round journal formed in it at 
its free end, which part revolved in a capped V-shaped 
bearing formed in the right poppet head, and touching 
therefore at only three places, its other end being sup- 
ported by and running on an adjustable steel-pointed 








centre-screw as shown. As this arrangement involved an 
end support for work of any length, this was provided in 





454 


THE ENGINEER 


May 6, 1904 








a back poppet or adjustable headstock shown in sketch | 
Fig. 4, which could be moved along and secured to the | 
lathe bed by a wedge where required. The belt pulley in 
the first mandril lathes had but one speed, as shown in 
sketch, the driving wheel on the crank shaft having a 
heavy, flat-topped rim for the belt to run on. 

The lathe beds at this time, more particularly those 
for turning metals, were a compound of wood and iron, | 
the main cheeks of the bed being of hard wood, such as 
oak or beech, with their top edges surmounted by iron 
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bars, along and on the top surface of which the tool rest 
and back headstock were movable. These iron-faced 
lathe beds were found to be a great improvement both as 
to strength and steadiness, and it was realised that with 
the expenditure of an hour over them at the grindstone 
the upper surface of the iron stiffening bars could be 
made very fairly level and smooth. 

All metal turning was, at the time referred to, of course 
done by hand with special hand tools, the tool being 








parallel to the axis of the rotating work, itis evident. that 
in so doing it would be possible to turn a shaft truly 
circular and of equal diameter throughout. With such 


| means we should then have a sliding tool rest or holder, 


and it is evident that it was on some such reasoning that 
Henry Maudslay’s admirable machine tool known as a 
“slide-rest ” was introduced to the mechanical world. 

It will be remembered by readers of the brief 
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Fig. 7—-MAUDSLAY’S SLIDE REST 





biographical memoirs of the early pioneer shipbuilders 
and marine engineers on the Thames, which were 
given in the issue of this journal of January 27th, 1899, 
that Henry Maudslay was in 1794 in the employ as a 
working foreman of the then well-known Mr. Joseph 
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Fig 5—MAUDSLAY S 


applied and guided by muscular strength alone. The 
work was made to revolve, and the turner, holding the 
cutting tool firmly upon the edge of the tool rest which 
supported it, and pressing its point against the article to 
be turned, was thus enabled to reduce its surface to the 
required size and shape, the dexterous turner in this way 
with practice and care being able to execute some really 
clever pieces of lathe work. But 
when turning large-sized metal 
articles by hand, it became very 
exhaustive to the workman. 
The slightest variation in pres- 
sure of the tool on the work led 
to irregularity of surface, and, 
with the utmost care on his 


SLIDE REST LATHE 


Bramah at his noted “lock” factory, and that it was 
while in his employ he devised and made with his own 
hands the machine tool which became known as “* Bra- 
mah’s Slide Rest.” In Figs. 6 and 7 we have pleasure in 
being able to give illustrations, consisting of plan, elevation, 
and end view of this ingeniously devised tool. From these 
views it will be seen that the apparatus comprised a 





























part, he could not avoid occa- 
sionally cutting a little -too 
deeply, in consequence of which 
he had necessarily to go over 
the surface again, with the pos- 
sible result of spoiling the job 
through its reduced diameter 
being too small for its intended 














purpose. 
Matters with the turner in 











metal by hand were at this pass 








when Henry Maudslay made his 
first great improvement in the 
turning lathe. To appreciate 
rightly this improvement, how- 
ever, the principle of which was 
destined to be applied to many 
machine tools in the future, and 
to appraise at its true value the 
great mechanical ingenuity dis- 
played by its inventor, the 
present-day reader must for the 
nonce divest himself of any 
knowledge of modern machine 
tools, and think only of the con- 
ditions of working which then— 
in 1794—prevailed, and the tools 
provided for the use of the worker 
in metals. 

At that time the whole stock 
of machine tools in most engi- 
neering workshops consisted of 
one or two poorly-devised and 
ill-constructed hand lathes, a 
few drills, and possibly a rudely- 
built boring machine. In metal 
turning, as above shown, the 
work done by the turner was by 
hand, he having no other means 
of guiding the tool to the work, 
and it was impossible to attain to 
anything like accuracy except by the expenditure of an infi- | 
nite amount of labour. But supposing that, instead of the 
turning tool being held in the workman’s hands it were | 
bolted firmly to the tool “ rest,” and that while it was cut- | 
ting a shaving from the work in the lathe a means was pro- | 
vided for moving the rest with the fixed tool along the lathe | 
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Fig 6—MAUDSLAY’S SLIDE REST 


lathe’s back headstock with centre, sliding tool holder, and 
rest in combination, mounted on a saddle which was 
made to fit an angular-topped traversing bar or lathe bed, 
to which it could be secured in any desired position by the 
tee-handled set screw shown under the bar. 

The work to be turned was placed in the usual way 





between centres, the back one—shown in the sketch— 
being adjustable. A long U-shaped frame, which js 
bolted to the saddle proper, carries a square bar on edge, 
which slides through bearings formed at each end of this 
frame, the left-hand end being that at which the turning 
tool was fixed. This bar was given a forward and back- 
ward movement by means of a screw working through a 
sliding adjustable nut, which was secured to the bar by a 
set screw as shown; the nut being set to position accord- 
ing to the intended length of travel required of the 
turning tool. By turning the handle of the screw on 
the cross slide of the saddle, the tool was brought close up 
to the work to be turned. 

From the sketches we give it will at once be seen that 
this slide rest had two motions at right angles to each 
other, one for traversing the tool in.a direction parallel to 
the line of lathe centres, and the other directly across it, 
thus furnishing a complete remedy for the imperfections 
due to hand turning in metals, previously mentioned. It 
will also be seen, on inspection of the plan and elevation, 
that this slide rest was adapted for turning taper or conical 
work, as the tool bar carrier or frame could be swivelled 
on the centre stud shown, and set at any desired angle, 
the lathe’s back centre retaining its normal position. 

It was found, however, by the inventor of this ingenious 
contrivance, not long after its introduction, that although 
a first-class tool for light and short pieces of work, it had 
its drawbacks when applied to turn rods or anything if of 
large diameter or of any length. On looking closely into its 
design and construction it will be noted that although the 
bar forming the lathe bed might be of ample strength to 
resist deflective action caused by the stress brought on it 
through the cutting tool, yet the tool-holder bar could not 
of itself, when run out any distance from its supporting 
bearing, offer much resistance to bending, or to the tool 
being forced away from its work, a fault which could not 
be remedied without making the tool-holder bar of much 
larger size, and the rest throughout much stronger and 
heavier. To overcome these difficulties it may be assumed 
—as results soon proved—that Henry Maudslay decided, 
in future lathes of his make, to keep the back poppet 
head, with its centre, entirely separate from the slide-rest 
with its saddle, thus rendering it possible to shift either 
to the most suitable position on the lathe bed, and so 
bring the tool-holder and tool as close as possible to the 
part of the work being operated upon. That this inten- 
tion was carried out is seen in the first lathe made by 
Maudslay for use in his own workshop, an outline sketch 
of which we give in Fig. 5. 

This lathe, which was entirely of metal, consisted of a 
triangular or V-bar, which formed the bed, supported 
on standards which were fixed to a stout bench or other 
support.. Upon the vee bar, fitted with perfect accuracy, 
were three poppet heads, the back one—at the right-hand 
end—being capable of being securely astened at an) 
part of the bar by a hand screw beneath it, the two other 
poppet heads fitted to the bar being bolted down to the 
cast iron standards which support them. These two 
poppets support the mandril, the left-hand one having in 
it a screw with a conical steel point made to fit a hole in 
the end of the mandril, and the other a hard steel collar 
let into it to receive the coned neck of the mandril, which 
fitted it with perfect accuracy as to rotate freely, but 
without any shake in the collar. On the end of the 
mandril projecting beyond the collar, a coarse threaded 
screw was cut on which to fix the work to be turned. 
The back poppet head had a hole through its top, truly 
bored, and exactly lineable with the centre line of the 
mandril, in which was fitted a cylindrical steel pin with 
a conical point to support the end of any Jong piece of 
work, the pin being kept in place by a hand screw in the 
top of the poppet head, another screw carried by a 
bracket, as shown, being fitted behind the centre pin to 
force and keep it up to its work. 

The lathe shown in Fig. 5 was fitted with a hand rest 
and a slide rest, not differing very materially from those 
used at the present day. Of the latter we shall give some 
illustrations from old drawings in another article. 








THE INTERNATIONAL EXHIBITION AT 


ST. LOUIS, U.S.A. 
(By our Special Commissioner.) 
No. L, 


Turkk international exhibitions have been held in 
the United States. In 1876 the “ Centennial Exhibition ™ 
at Philadelphia celebrated the completion of the first 
century of the Republic. In 1893 the “Columbian Ex- 
hibition ” at Chicago celebrated the completion of the 
fourth century since the discovery of America by 
Columbus. The present Exhibition of 1904—the 
“Louisiana Purchase Exhibition "—celebrates the cen- 
tenary of the purchase by the United States from France 
of the vast territory then known as Louisiana. 

The Exhibition at St. Louis is really a year behind 
time, as was the case with the Chicago Exhibition. 
Columbus discovered America in 1492, and the Louisiana 
Purchase treaty was signed in 1803. The Exhibitions 
were originally planned for 1892 and 1903 respectively, 
but in both cases various delays and hindrances led to a 
year’s postponement. As the treaty was signed on 
April 30th, 1803, formal dedicatory ceremonies were held 
on April 80th, 1903. Complementary to the “ Louisiana 
Purchase Exhibition” will be the “ Lewis and Clarke Ex- 
hibition ” at Portland, Oregon, in 1905. This will be a 
comparatively small affair, but will celebrate the explora- 
tions made at the instance of the United States Govern- 
ment by Captain Meriwether Lewis and Captain William 
Clarke, of the United States Army, in 1804-5, from the 
city of St. Louis, on the Mississippi River, to the mouth 
of the Columbia River, on the Pacific Coast. The result 
was the acquisition of this North-West territory by the 
United States, thus extending the Republic across the 
continent 

A review of the “ Louisiana Purchase,” and of the pres 
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jiminary arrangements for the Exhibition, appeared in 

Tux ENGINEER of Febrnary 183th and 20th, 1903. The 

following table presents a convenient comparison of the 

eleven international Exhibitions from 1851 to 1904 :— 
International Exhibitions. 


No.of. Number of 











Acres Tot: 

} ' otal 
Year. Place. | days people Cost. | under PEELE 

jopen, attending, | roof. 
1851 | London —...| 144. 6,039,159 300,000 18 18 
1855.~- Paris ...|-200 5,162,330 -- 29 34 
1862 | London sesh Bee 6,211,103 600,900 , 25 
1867 | Paris .| 217 6,805,969 800,000 27 120 
1873 | Vienna ++] 186 ~—-6 740,500 - = 35 
1876 | Philadelphia | 159 | 9,789,392 | 1,700,000 51 285 
1878 | Paris ..| 194 | 16,159,719 - 5d 172 
1880 | Paris... ...| 164 25,396,609 | 1,177,000 | 75 238 
1893 | Chicago ...| 183 | 27,539,521 | 5,500,000 | 82 660 
1900 | Paris ..| — | 48,240,765 | 2,000,000 336 
1904 | St. Louis ...; 214 _ 8,000,000 | 128 1240 


The St. Louis Exhibition is a good one, and a big one. 
Perhaps it would be more appropriate to say a big one, 
and a good one; for on every hand we find that rather 
undue stress is laid upon the fact of its bigness, as if that 
was a necessary proof of surpassing excellence. If size 
was the proper standard of comparison, then this would 
be far ahead of all its predecessors ; but, judged by more 
important standards, the results are less flattering. As a 
matter of fact, it is much too big, for not one in five 
hundred of the visitors will see more than a tithe of what 
is to be seen. But the entire management seems to have 
been imbued with the idea that by merely making it 
bigger they were also making it better than any other 
Exhibition, and, having provided this immense space, they 
have in some cases been rather arbitrary in their dealings 
with exhibitors. 

It is impossible to avoid a comparison between the 
Cnicago and the St. Louis Exhibitions. Chicago attacked 
its problem in a broad and liberal way, determined to show 
—among other things—its capabilities in getting up an 
Exhibition, and determined also that even Paris, the city 
of Exhibitions, should lower its crest after the days of the 
Columbian Exhibition. And the attempt succeeded far 
beyond expectation. In design and construction, in art 
and architecture, in beauty and picturesqueness. in 
the character of the exhibits, and in the tout 
ensemble, there was amazing success. The manage- 
ment struck out on new lines and ideas of its own, and 
the result was that it made a distinctive mark in the his- 
tory of Exhibitions. This was also widely and aggres- 
sively advertised, at home and abroad, in advance, in a 
multitude of ways, so that it was a feature of interest and 
expectation for the public at large—or “ the man in the 
street "—for a year before its opening. In the case of the 
St. Louis Exhibition, however, there has not been the 
same dominant energy, but there has been great faith in 
“bigness,” and a strong under-current of desire to “ beat ”’ 
Chicago. IfI say that the Chicago Exhibition represented 
self-confidence, and that at St. Louis represents self- 
consciousness, the distinction will probably be clear. 
Neither has the latter been impressed upon the public 
mind as was the former, so that up to the time of the open- 
ing, there was little evidence of interest among the 
public, whose entrance fees are—it is hoped—to repay 
largely the vast expenses. 

This difference of affairs is due in part at least, to the 
character of the people. The Chicago people were 
vigorous, restless, and aggressive. Those of St. Louis 
have always been slower, and more phlegmatic. They 
could not take the initiative and strike out for them- 
selves in any such way as was done at Chicago in 1893, 
but having Chicago as an example they have undertaken 
to outdo that example. Whether they have succeeded in 
this respect must be largely a matter of opinion, but they 
have certainly succeeded in making a stupendous and 
splendid Exhibition of their own. 

Comparisons are odious, but they are sometimes neces- 
sary, or at least useful. It is not intended by the above 
remarks to cast any reflection on the St. Louis Exhibition 
as it stands to-day. Its buildings are handsome, its 
grounds beautiful, and its exhibits interesting. If it were 
not for the pervading and overwhelming sense of its size, 
the visitor would be well content. It was originally 
intended to have 650 acres of Forest Park, which was 
soon increased to 760 acres by leasing the adjacent 
grounds and new buildings of Washington University. 
But the completed Exhibition comprises 1240 acres, with 
128 acres under roof for the exhibits. It seems a pity 
that the management did not confine itself to the 760 
acres—100 acres more than Chicago, and over twice the 
area of the great Paris Exhibition of 1900—and then 
regulate the exhibits to conform to the dignity of the 
occasion. But the policy of extension was adopted, and 
we must take the place as we find it, and I certainly find 
it of great interest and attractiveness. 

After the foregoing preliminary remarks, I may take 
up more particularly the description of “ the Louisiana 
Purehase Exhibition at St. Louis, U.S.A.” To carry out 
the business affairs and general administration, a company 
was organised under the title of the Louisiana Purchase 
Exhibition Company, of which Mr. David R. Francis, 
former Governor of the State of Missouri, is the Presi- 
dent. The general scheme was blocked out by a 
Commission of Architects, and after certain general limita- 
tions had been adopted to ensure harmonious designs, 
the designing of the several main buildings was entrusted 
to certain groups of these architects. The Chairman of 
the Commission of Architects was Mr. Isaac $. Taylor. 
and the other members were as follows:—George D. 
Barnett, Thomas P. Barnett, C. D. Boisselier, John M. 
Carrere, Wm. S. Eames, Cass Gilbert, Thomas Hastings, 
John F. Haynes, Frank M. Howe, Thomas R. Kimball, 
Theo. ©. Link, Henry Van Brunt, Howard Walker, 
Robert N. Walsh, Frederick Widmann, Thomas C. 

Young. 
_The architects prepared no construction plans, but 
simply pictures in elevation of the proposed designs. 











These were considered collectively by the Commission, 
and after some modification were adopted. This ended 
the work of the architects. The preparation of the 
structural designs and working plans was undertaken by 
the engineering and architectural force of the Exhibition 
company. For the various minor buildings, music 
pavilions, railway stations, fire engine houses, &c., the 
plans were prepared by the same force, and a “ chief of 
design” was in charge of the design of all decorative 
architectural work for these structures, as well as for the 
bridges, the cascades, the colonnades, entrances, and a 
multitude of other accessories incidental to the purposes 
or decoration of the place. 

The entire work of construction was put in charge of a 
Division of Works, the different departments of which 
were subject to the control of committees of the directors 
of the company. At the head of this division is Mr. 
Isaac 8. Taylor, Director of Works, and upon the engineers 
of the division fell all the heaviest duties of construction 
and preparation. Mr. Richard H. Phillips is Chief Civil 
Engineer; Mr. Henry Rustin, Chief Electrical and 
Mechanical Engineer—with Mr. Edward B. Ellicott as 
Acting Chief, in consequence of Mr. Rustin’s continued 
illness; Mr. Phillip J. Markmann, Chief Building 
Engineer; Mr. George E. Kessler, Chief Landscape 
Architect; Mr. E. L. Masqueray, Chief of Design; Mr. 
H. H. Weatherwax, Chief Draughtsman; Mr. Car] 

sitter, Chief of Sculpture. 

The civil engineering department comprised a iarge 
staff of engineers in charge of the different classes of 
work—earth work or grading, railways, roads, water supply, 
sewerage, kc. To the casual observer of the completed 
Exhibition, the great buildings might appear to be the 
principal features of construction, but, as a matter of fact, 
they form only one item—and not the most difficult item 
—in a comprehensive scheme of construction. Here was 
a tract of 650 acres—increased to 760 acres, and again to 
1240 acres, after plans and work had been commenced, 
which had to be provided with all the modern con- 
veniences of a city. Extensive surveys had to be made; 
excavation and filling on a large scale had to be done to 
reduce the natural topography to that required by the 
architects and the landscape gardener, and to form the 
lagoons, basins, canals, &c., of the waterways system. 
The whole area had to be supplied with a drainage 
system, a sewerage system, water supply systems for 
drinking and washing purposes, and for fire protection ; 
also a system of underground electrical conduits. In 
addition, complete systems of roads and railways—with 
bridges—had to be established for construction purposes, 
and to form a part of the Exhibition facilities. This 
department also had to design and build many of the 
minor structures, the Chief of Design being- then called 
upon to furnish the decorative features. 

Besides this, innumerable special structures, additional 
features, alterations, and minor details had to be provided 
for. New problems were continually presenting them- 
selves and had to be worked into the general scheme. 
All these operations had to be carried on simultaneously, 
with as little interterence with each other as possible, and 
with the greatest possible celerity. At the same time, 
the general scheme was continually being enlarged in 
size and comprehensiveness, and new works introduced, 
so that the engineers had, as it were, a canvas of increas- 
ing size to work upon. And with all these main things 
finished, there yet remained an apparently endless 
amount of detail and final work to be done before the 
Exhibition could be considered as ready for the public 
opening. This included the final dressing of slopes, the 
repairing and re-paving of roads, walks, lawns, &c.; the 
taking up of temporary railway tracks, and the general 
cleaning up of débris, or operations which might be called 
the varnishing of the picture. 

The actual construction work has taken rather more 
than two and a-half years, the first stake having been 
driven on September 8rd, 1901, for the complete topo- 
graphical survey of the site then selected. The site was 
laid out in sections 1000ft. square, subdivided into 
sections 50ft. square. Levels were taken at the corners of 
the latter, and also at intermediate points when the rough 
character of the ground made this necessary. A stadia 
survey was made of the western part of the site, added 
after the survey of the original tract had been completed. 
Numerous special surveys were also required for various 
individual works, building sites, &c. Two general maps 
of the survey were made, on scales of 50ft. and 300ft. to 
the inch, with 10-foot contour lines on the latter. 

A method adopted to facilitate the progress of the con- 
struction by preventing interference of the different classes 
of work, as well as to present a graphical record of the 
progress, was the preparation of monthly progress maps. 
The original map for this record was made in pencil on 
tracing linen, to a scale of 100ft. to the inch, and with 
5-foot contour lines. On this were indicated all the 
buildings, roads, sewers, water mains, railway lines, 
&e. Each month the work of the various departments was 
inked in, and made conspicuous or distinctive by hatched 
lines, &c., as required. Blue prints taken from this 
showed the work done in heavy lines, and the work to be 
done in faint lines. In addition to the permanent work, the 
map showed contractors’ camps, temporary buildings, piles 
of construction material, heaps of loam for top dressing, 
&e. This was done to show just exactly what was on the 
ground, so that when any work was planned at any 
certain point the map would show what obstructions 
existed, and whether it wouid interfere with any other 
work. The mechanical and electrical engineering depart- 
ment had to undertake the furnishing of power for various 
purposes, and the wiring and equipment for electric 
lighting for both general illumination and decorative 
effects. The building-engineering department had to 
undertake the planning and erection of the buildings, 
including the foundations, the structural work, and the 
application of the exterior “ staff’’ sheathing and decora- 
tive work. The work of these departments will be con- 
sidered later when I come to the description of the 





THE ALBULA RAILWAY. 
No. VII.* 

Tue Cugneler Tunnel, 4C'm. long, necessitated heavy 
timbering and strong lining. Making a cutting might, 
however, easily have had serious consequences, for a 
tunnel is nearly always preferable to an open hillside 
cutting of difficult character demanding heavy retaining 
walls, kc. On top of the Cugneler Tunnel, a little to the 
right, is a wayman’s house, placed in an excavation of the 
spur—the only place found practically available on this 
part of the line. Between the Cugneler Tunnel and the 
15m. bridge spanning the inner Cugneler there are a 
retaining wall to the right and two dry stone walls to 
the left. The two ravines had to be lined with walls, 
and where the bottom was not of rock they were paved 
in the middle 3m. wide, 0°30m. or 0°50 m. thick, the 
stones being set in mortar and the joints well pointed. 
Two traverses were introduced in each ravine. Most 
of the retaining walls had to be carried out under cover 
of heavy timbering to retain the huge masses of slipping 





Fig. 53—RETAINING WALL, CUGNELER DIVISION 


soil which was on the move on both sides of the outer 
and on the lower side of the inner Cugneler. Luckily, on 
all important parts, the walls could be built on rock. 
In the outer Cugneler the good rock is not so far frcm the 
surface, but in the inner Cugneler it is rather deep down, 
or disappears entirely where it is overlaid by the 
Versasca material, which has neighbouring stratas of 
extremely varying quality, some sound, some bad or 
transformed into « moist, clayish material. These 
clayish stratas are often being several metres thick, and 
were sometimes the cause of much trouble. 

In one instance the stratum—a clayish material—had to 
be cut through; the whole mass on top of this stratum 
got on the move through the stratum yielding to the 
pressure on top of-it. Luckily, in this case the facility 
with which timbering could be carried out aided greatly 
in the final mastering of this slip. The retaining wall 
applied in this case was given a very strong batter 
(3 : 1), and was made in cement—see Fig. 53. A wall ofthis 
section is probably, when the mortar gets fully hardened, 
excessively strong, but it must not be forgotten that it, as 
arule, is taxed most severely when hardly completed. 
A great point is to have the courses put in square to the 
batter, thus greatly aiding the resistance against the push 
tending to make them slide. 

Leaving the Cugneler portion, the Versasca Tunnel is 
entered at kilom. 4°280. This also ce used some trouble. 
The location of this tunnel was based on the results of 
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Fig. 54-CONCRETE FLOOR, VERSASCA TUNNEL 


the three trial headings driven into the mountain side 
at kiloms. 4°330, 4°590, and 4°975. The middle 
heading was pushed 20 m. ahead, so as to reach the 
tunnel axis, and be used as point of attack in both 
directions. 

This tunnel, as were nearly all on this division, was 
made on the so-called Belgian system, viz., heading at 
top, then widening of this, the rest of the excavation being 
done afterwards. In cases where loose material was 
traversed, the tunnel vault was lined in as soon as possible 
after the excavation at the top was finished. Undercover 
of the arch thus formed, the remainder of the excavation 
was done, and the abutment put in. The excavation 
and underpinning was only done in short pieces—3 m. 
and 6 m. long—at a time, and two pieces opposite to one 
another were never carried out at the same time. 

The Belgian system is economical. It has the 
advantage that most of the excavation is done from the 
top downwards, and ensures the roof of the tunnel being 
made secure at the earliest moment. Only in cases of 
very extreme pressures and yielding soil was it necessary 
to commence with the introduction of the reversed vault 








buildings and the power plant. 
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to get a good foundation for the support of the rest, 
timbering as well as masonry. 

Piercing the headings, it was found that the task was 
easy enough up to kilom. 4°820, but for some 120 m. the 
top of the tunnel cut into the sandy soil overlaying the 
rock, which, unfortunately, was much lower than had 
been anticipated. Luckily, there was only very little 
water at this point. From kilom. 4°820 up to the south 
portal, sound rock was met with in only a few places, the 
remainder being decayed rock of more or less bad quality, 
and also carrying some water. A re-location of the tunnel 
was not found advisable, as there was no certainty of 
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Fig. 55—VERSASCA TUNNEL—KILOM. 4:'968 


finding near at hand any better location, the mountain 
being of such very changeable character. 

The works, though of a tedious and troublesome char- 
acter, proceeded, however, somewhat more favourably 
than had been expected, but between kilom. 4°830 and 
kilom. 4°900 a heavy pressure was felt immediately 
after the closing of the arch. When it came to the 
underpinning of that part, a number of the cross struts, 
which had been put in to keep the abutments of the arch 
apart until the arch was complete, gave way, and 
had to be strongly reinforced. 

When the full section of masonry was finished, and 
the cross struts came to be removed, they showed such 
deformations from pressure that it was resolved to keep 
them in as long as possible. This proyed a great nuisance, 
because the small contractors’ locomotives, which were 
busy with the carrying ahead of building materials, could 
hard'y pass below them. 

In the course of the following weeks it was found that 


Fig. 56—TIMBERING ON A HILL-SIDE 


in spite of the struts left in, the abutments were moving 
together so as to diminish the clear width of the tunnel 
section. Though the normal type of tunnelling adopted 
by the Rhaetian Railway evidently is not meant for any 
extraordinary heavy pressure, yet the lining had been 
strengthened in such a way so as to render it of good 
resistance. Everywhere, where water was near, Portland 
cement had been used, and every effort made to get good 
work. As the creeping movement seemed to keep on 
steadily, it was resolved to introduce a layer of concrete 
in the bottom of the tunnel, so as to support the base of 
the abutments. This layer of concrete was made some- 


what after the shape of a reversed arch, and was made 
thick so as to afford as much support as possible. 

After the introduction of that concrete layer the move- 
ment of the tunnel lining diminished, and some months 
afterwards came to a standstill. The total diminution 
in the clear width of the tunnel section was as a maxi- 
mum 28 centimetres, the distance between imposts being 
4°02 m. instead of 4°30 m. The accompanying engray- 
ing, Fig. 54, shows how the work was carried out. 

The difficult part of this tunnel, viz., from kiloms. 4°640 


to 4-970 was done—that is to say, all excavation outside | 


the heading and the lining—in five months, February to 
June, 1902, a force of 250 men in day and night shifts 
working on it, and it must be borne in mind that the 
heavy timbering necessary was a great hindrance to the 


Fe =! 
| ae 


| Wwe! | 


Dotted lines show the ~ A y 
original project and che full A 
fines as it mas carried Out 





“THe ENGINEER” . 


Fig. 57—TIMBERING FOR A 


rapid progress of work. Fig. 55 shows the Versasca 
Tunnel at kilom. 4°968. 

At the south portal of the Versasca Tunnel special 
difficulties were again met with. The portal had to be 
placed on a hillside with a rather steep slope. The 
ground rock was apparently very steep, and covered with 
layers of loose soil several metres in thickness. There 
were no outward signs of water, but the covered surface 
of rock was wet enough to render any slipping on top 
of it easy enough. In October, 1900, the top heading for 
this end of the tunnel was commenced, and though 
nothing of importance happened, the pressure on the 
heavy timbering near the mouth of the heading was 
evidently very strong. In June, 1901, the opening up of 
the heading mouth was commenced, in order to begin the 
excavation for the portal, the location of which had been 
pushed as far back into. the mountain as was thought 
advisable, in order to facilitate the placing of the foundation 
on rock. Soon, however, the soil on the hillside began to 
slip. Timbering for preventing further slipping was at once 
taken in hand, and luckily with success, or there would 


| Coping course, 8 m. at 5f. 


| Masonry in cement mortar (additional), 
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| menced from its lower end, and gone on with gradually 
| until the portal itself was reached. 


In Fig. 57 can be seen what kinds of sections was 
found necessary in thiscase. The part of wall kiloms. 4-978 
to 5°002—the rock dipped suddenly out of reach at 4978 — 
had to be founded on very loose soil, and was Conse- 
quently heavily dimensioned to get a good hold to start 
with. When the portal was reached the task was easier, 
as the huge wall took and stood the main pressure of the 
slipping slope, and the portal was luckily founded on rock, 
in masonry of heavy dimensions. The joining ring of 
tunnel, 6m. long, was also heavily dimensioned, but in 
spite of this the whole was pushed some centimetres 
valleyward, the tunnel arch assuming a somewhat 
parabolic shape. 
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1, Lower portal, 3m, long— 
Excavation (below formation level), 
2 cubic metres at ZF. 2... 6c. nso cee 
Masonry, dressed rubble, 58 cubic 
oo Be re ti) megs 
Masonry, arch, dressed rubble, 12 cubic 
a er 
Arch facing, 4-6 square metres at 10f. ... 
Arch covering, 15 square metres at 5f. ... 
Free edges, 11 m. at Sf. ... 2... ces 
Coping course, 8m. at5f. 2... 0... 
Drainage tube, 0-30 m. wide, 3 m, at 8f. 

Tota’... tar 

2. Upper portal, 3m. long— 
Excavation (below formation level), 
87 cubic metres at 3f. ... 2.0... ... 
Masonry, rough rubble, 87 cubic metres 
CO Spe ee a tae a ee 
Masonry, dressed rubble, 122 cubic 
MUOUPOE RE Die ce Sec. cue es eee vee 
Masonry, arch, 17 cubic metres at 31f. ... 
Arch facing, 4-6 square metres at 10f. ... 
Arch covering, 14 square metres at 5f. ... 

Free edges, 14 m. at 5f. ... bade 


Drainage tube, 0-30m. wide, 3m. at 8f. 


Total... Gall tee ea 
3. Tunnel proper, 688 m. long— 
Excavation, 248 m. at 385f. 
re 234 m. at 39If. 
et 206 m. at 490f. ... ... 
Extra excavation, 973 cubic metres at 8f. 
masonry, 91 cubic metres at ISf... 
63 cubic metres at 21f... 
. pA 563 cubic metres at 27f... 
Concrete (with Portland cement), 198 
cubic metres at 30f. ... 0... 00. os 
Stone backing, 56 cubic metres at 6f. .. 


95,480 

... 91,494 

. 100,940 

7,784 
pn : 


” ” 


333 cubic metres at 3f.... ... 39 
Addition for roofing difficulties, 
bn «ee ae ae te 
Side heading, 22 m. at 50f. ... ... ... 
Stone filling of part of side headings, 

184 cubic metres at 6f.... 0.00... 


351 m. 
até 393 

44 
1,104 44 


. 333,167 
2,340 


. 13,326 15 
93 12 0 


Total... 


4, Tunnel niches, 26 pieces at 90f. 


Total... . 342,297... 13,691 17 7 


The difference in cost between the lower and upper 


| portal is very marked; the lower is of the same length, 
| but, under normal conditions, only costs one-third of the 
| upper. 


Fig. 583-TUNNEL AND VIADUCT, KILOM. 5°00 TO 5:080 


have been the risk of having the whole slope, 50 m. high, and | 
the main road on top of it, down later on. The timbering | 
of such a hillside, with a slope 1 : 1}, is a difficult matter. | 
The vertical boards must not be driven vertically, because | 
the ends of the struts are liable to be lifted out of the 

proper position, thus rendering the whole timbering | 
useless. (See the upper portion of Fig. 56). The vertical | 
boards were driven at an angle—see the lower portion of | 
the same figure—and loaded with material (a, b,c) so as to | 
create a force which might weigh heavily on the upper 

ends of the struts, and keep them down, and thus counter- | 
act the force of the slipping slope, which tended to | 


The cost of the tunnel proper is 484f.—say, £19 7s. 2d. 
—per metre run. 

The following piece of line, namely, from kilom. 5*000 to 
kilom. 5*080, at which point the line gets on to a-spur of 
rock, overlaid with sound material, is all on a hillside, 
having a very loose surface; 25m. below the formation 
level there is, however, a gentler slope of moraine, which 
facilitated the problem, the best solution found being a 
sidelong bank, which, leaning against the very insecure 
hillside, would give this a good support, and afford a fairly 
good formation. 

Towards the rocky spur the bank demanded too much 
material, and the last part was bridged over by a viaduct 
of three openings, each of 6 m., the last only a blind 
opening, coating the rock. Special care was taken in the 
dimensions and foundations of the bank abutment of this 
viaduct, as the heavy masses of earth, sliding down the 
steep hillside of loose soil, partly carried this with it, and 


lift the strut ends out of position. 


A short but heavy retaining wall was necessary, kiloms. | on its way. 


| brought a great pressure to bear on the masonry placed 
The abutment stood the trial all right. 
In order to | Fig. 58 shows a section of this abutment and joining 





4-970 to 5°002, from the portal and onwards. 
get at the task from the best side, this wall was com- | bank. 
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We illustrate above the Medea, from a photograph taken 
by Messrs. Symons. The Medea was built in 1888. She 
has a displacement of 280u tons, and carries 218 officers 
and men. She is 265ft. by 41ft. by 164ft.; is sheathed and 
coppered. She carries six 6in. guns and nine 6-pounders. 
She has six 14in. torpedo tubes abov: water. 

Her engines are triple-expansion, of the normal type. 
Originally steam was supplied by cylindrical boilers. The 
engines were intended to work up to 5000 herse-power with 
natural draught, but the funnels were ver, short, and she 
never attained her trial-trip speed of 16°5 !.nois subsequently. 
With forced draught 9000 indicated Jiorse-power was ex- 
pected, and 19 knots. The performanze of tlis vessel and 
others of her class—the Medusa, Melpomene, Magicienne, and 
Marathon — has always been bad, asvut 15 knots repre- 
senting their best average. As stated in another page, the 
Medea has had her cylindrical boilers taken out and replaced 
by eight Yarrow boilers, and with only four of these she 
easily maintains 17 knots, with a very moderate air pressure 
in the stokehold. Her funnels have been lengthened. She 
can stow about 400 tons of coal. The results of a recent 
series of trials have been so completely successful that they 
— probably modify the whole boiler practice of the British 
Navy. 








THE COMMERCIAL SIDE OF ENGINEERING. 


THE concluding meeting of a very successful session of the 
Coventry Engineering Society was held on Friday night, the 
22nd inst., when Mr. Alfred Herbert, of the firm of Alfred 
Herbert, Limited, gave a very instructive lecture upon ‘‘ The 
Commercial Side of Engineering.’’ 
lecture, Mr. Herbert said that the commercial head of any 
successful business must have some knowledge of the practical 
side of the undertaking which he directed, otherwise he 
would be falling into one of two principal sources of error. 
Kither he would be continually expecting impossibilities or 
he would, on the other hand, be contented with too little. 
It was also important to recognise that no business could 
continue to exist indefinitely unless it was profitable. No 
matter what beantifully and mechanically perfect engines or 
machines they might make, unless they could be sold for 
more money than they cost to produce their manufacture 
must cease to continue. Dealing with the duties and 








functions of the commercial department of a business, he 
pointed out that constant progress was necessary. <A 
business which did not improve in volume of production or 
in amount cf profit, or in both, was actually receding ; 
because the standard by which the position of a business was 
judged was not a fixed one, but one which was constantly 
moving on. Everyday competition was at work all round. 
Cost of production was being reduced by the introduction of 
constant improvements. Product was being rendered more 
and more attractive to the buyer by the bringing out of new 
designs and by the addition of improvements, and unless a 
firm could keep abreast of these advances, or a little ahead of 
them, a falling off was bound to ensue. 

The relationship between the commercial office and the 
manufacturing departments, he proceeded to say, was an 
intricate one, and a great deal of the time and thought of the 
commercial management must be devoted to keeping in 
touch with the works. It was of supreme importance that 
there should be mutual confidence between these departments, 
and that they should loyally co-operate to the same end. 
Frequently the commercial side had to make decisions, the 
wisdom of which was not apparent to the works—because the 
works did not know, and there was not time to explain, all 
the considerations which had influenced such decisions. It 
was the business of the commercial man, he went on to say, 
to see that all of his various departments were in the hands 
of the best and most trustworthy men that could be obtained, 
and, having found these men, they must be given control of 
their department3, not worried unduly, and encouraged to 
take responsibility. If the commercial side of a business 
concerned itself too minutely with practical details, it not 
only caused annoyance and distrust in the minds of the 


| works management, but when it came to a difference of 


In the course of his | 


opinion, to a question of policy, to the taking of any decision 
in circumstances of doubt and uncertainty, the commercial 
department must be supreme, on the principle that ‘‘ he who 
pays the piper calls the tune,’’ and this should be recognised 
and accepted by the works. 

It was necessary, on the other hand, that the office depart- 
ment should be able to rely with confidence on the sincerity, 
interest and honesty of the works department, and the 
manager of each of these departments must be able to repose 
the same confidence on the various workmen in that depart- 
ment, No matter how careful the foreman, no matter how 
close the inspection, there were, and always would be, points 
where the workman’s own judgment and honesty must be 
trusted. Only the man who actually fitted a key knew if 
that key was honestly fitted, and the one fault which could 
not be pardoned in a workman, was the wilful concealment 
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ot a defect which, though it might escape detection at the 
time, was bound, sooner or later, to cause trouble and loss of 
reputation to his employer. It had been the fashion in the 
[ast to look on the relationship of employer and workman, of 
capital and labour, as more or less antagonistic ; but thanks 
to better education on both sides, to a freer interchange of 
ideas, and to a better understanding of conditions, it was 
becoming more and more understood that capital and labour 
were really parts of one whole, and mutally dependent the 
one on the other. Without capital, labour could find no 
employment, and capital without labour was obviously of no 
avail. Further, there was, in the main, no antagonism 
between the two, but the contrary; and it was as much to 
the ultimate interest of the one as of the other, that trade 
and manufacture should flourish and progress. 

The lecturer introduced a number of detail explanations in 
illustration of the principles laid down, and at the close he 
was accorded a very hearty vote of thanks. 





t0YAL [NsTITUTION.—The annual meeting of the members of 
the Royal Institution was held on Tuesday afternoon last, Sir 
James Crichton-Browne, M.D., treasurer and vice-president, in the 
chair. The annual report of the Committee of Visitors for the 
year 1903, testifying to the continued prosperity and efficient 
management of the Institution, was read and adopted, and the 
report on the Davy Faraday Research Laboratory of the Royal 
Institution, which accompanied it, was also read. Seventy new 
members were elected in 1903. Sixty-two lectures and twenty 
evening discourses were delivered in 1903. The books and 
pamphlets presented in 1903 amounted to about 229 volumes, 
making with 694 volumes—including periodicals bound—purchased 
by the managers, a total of 923 volumes added to the library in 
the year. Thanks were voted to the president, treasurer, and the 
honorary secretary, to the Committees of Managers and Visitors, 
and to the professors, for their valuable services to the Institution 
during the past year. The following gentlemen were unanimously 
elected as officers for the ensuing year :—President—the Duke of 
Northumberland ; treasurer—Sir James Crichton-Browne ; secretary 
—Sir William Crookes; managers—Dr. Henry E. Armstrong, 
Sir William Abney, Mr. Shelford Bidwell, Sir Alexander Binnie, 
Mr. J. H. Balfour Browne, K.C., the Hon. Sir Henry Burton 
Buckley, Sir Thomas A. De la Rue, Bart., Dr. J. A. Fleming, 
Sir Victor Horsley, Lord Kelvin, Dr. Ludwig Mond, Sir Owen 
Roberts, Sir Thomas Henry Sanderson, Sir Felix Semon, and Mr. 
W. H. Spottiswoode ; visitors—Dr. J. Mitchell Bruce, Mr. J. B. 
Broiin-Morrison, Dr. F. Clowes, Dr. Mackenzie Davidson, Mr. W, B. 
Gibbs, Mr. Francis Fox, Mr. C. E. Melchers, Mr. R. Mond, Mr. J. 
Callander Ross, the Hon, Walter Rothschild, Mr. Maures Horner, 
Mr. A. A. Campbell Swinton, Mr. J. J. Vezey, Dr. G. Johnstone 
Stoney, and Mr, G, P. Willoughby. 
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THE IRON AND STEEL INSTITUTE. 

THE annual meeting of the Iron and Steel Institute 
was held at the house of the Institution of Civil Engineers 
on Thursday and Friday, May 5th and 6th. Dr. Andrew 
Carnegie, the President, occupied the chair, and was 
supported by a large and fully representative gathering 
of members. : 

Among them were the veteran past-presidents, Sir 
Lowthian Bell and Mr. J. D. Ellis, both bearing lightly 
their accomplished eighty vears and more; Sir B. 
Hingley, Sir E. H. Carbutt, Sir Thomas Wrightson, Mr. 
Windsor Richards, Mr. E. B. Martin, Mr. Whitwell, 
Mr. A. Cooke, Mr. Ainsworth, Mr. J. Riley, Mr. J. E. 
Stead, and many others; Mr. R. M. Daelen, of Diissel- 
dorf, and Dr. Weiskopf, of Hanover, being notable among 
the foreign members. 

After the reading of the minutes of the last meeting and 
the election of scrutineers for the ballot for the election 
of new members, the business of the meeting commenced 
with the report of the Council, which was read in abstract 
by the secretary. From this it appears that the Institute 
continues to make satisfactory progress, 161 new names 
having been added to the register during the year 1903, 
while the losses by death, resignations, and other causes 
have been 90, leaving a net increase of 71 members, and 
a total of 1781 in all classes at the end of the year, the 
ordinary members, forming the financial backbone of 
the society, amounting to 1744. The finances of the 
Institute are in a thoroughly healthy condition, the 
income having been £5424 and the expenditure 
£5205: but this latter figure imcludes two con- 
siderable special items, namely, a subvention of £200 
to the National Physical Laboratory and a_ grant 
of £100 towards the work of the Engineering 
Standards Committee, which we suppose will not be 
permanently continued. The income of the Carnegie 
Scholarship Fund was £624, and the amount of awards, 
including medals, £526—in addition to which £37 was 
expended in translations of memoirs by foreign candidates, 
making £563 in all. The names of the authors receiving 
scholarships and medals are given in the report, but as 
these were made public twelve months since, we do not 
reproduce them. It is somewhat unfortunate that, owing 
to the constitution of the Institute, and the advanced 
date of the meeting, the report of the Council is mostly 
of a retrospective character, but we suppose that 
this is unavoidable. It has also the incidental advantage 
that the announcements made at the meeting do not suffer 
by anticipation. As the President continues in office for 
another year, the changes in the governing body are very 
few, the vacancies having been filled by the election of 
Mr. Benjamin Hingley as Vice-president, and Mr. J. M. 
Gledhill, of Sir W. G. Armstrong, Whitworth and Co., as 
member of Council. A party of members of the Liége 
Society of Engineers having intimated their intention of 
visiting London on September 12th, 1904, the Council has 
taken steps to ensure them a cordial welcome, in which 
we hope that they will be actively assisted by all mem- 
bers who may be in a position to co-operate at the time. 
The honorary treasurer, in concluding his report, draws 
attention to the fact that during the current year, the 
visit to America will in all probability cost more than the 
ordinary autumn meeting, but he feels sure that the mem- 
bers of the Institute, after the excursion is over, will not 
grudge paying the accounts. 

After the adoption of the report, a vote of thanks to the 
President and Council was proposed by Mr. H. Bauer- 
iman, who dwelt upon the varied and interesting character 
of the papers of the past session, and noted with satisfac- 
tion the new departure in the reprinting of memoirs of 
historic interest. He suggested as a future reprint of the 
kind Mr. E. Blaas’s paper on flame temperatures, pub- 
lished in 1892, which seemed never to have received the 
attention that it merited. This was seconded by Mr. 
Lamberton, the President of the West of Scotland Iron 
and Stcel Institute. 

The President next, in an amusing speech delivered 
with much heartiness of manner, presented the Bessemer 
medal for the year to Mr. R. A. Hadfield, dwelling especially 
on the work of the recipient in a field up to the time 
entirely neglected, and in which he had since attained the 
foremost position. 

Mr. Hadfield, in reply, accepted the medal as much as 
a representative of Sheffield as for himself, and thought 
that if it could have been made of early Bessemer steel it 
would have been even more precious than gold. He 
recalled the circumstances of his first meeting with the 
resident fifteen vears since, and, in concluding, laid on 
the table some of the original specimens of manganese 
steel made in 1882 with 3, 12, and 17 per cent. of 
manganese, which he hoped would be accepted as an 
addition to the historic collection of specimens in the 
possession of the Institute. 

The report of the scrutineers announced that all the 
candidates had been elected, the number (148) being 
larger than had ever before been elected at one time. No 
doubt the prospect of the American visit has had a 
stimulating effect on the desire to join the Institute. 

The Secretary next announced that the following awards 
had been made from the Carnegie Research Fund :— 
Scholarships of £100 to Messrs. J. D. Brunton, Carpenter, 
I. C. Roberts and Wright (jointly), F. Rogers. and 
W. Kosenhain. A further grant of £50 was also made to 
Jr. Boudouin, of Paris, in continuance of former re- 
searches. ~The Carnegie medal was awarded to M. P. 
Breuil, of Paris. 

Before calling upon M. Breuil, the President read a 
letter from him stating the great gratification that the 
award had caused to M. Breuil’s parents, who were 
French peasants of advanced age, and living in a remote 
country village, by the recognition of their son’s services to 
science. He then proceeded to present the medal in an 
address in which his graceful oratorical faculty was 
worthily cxercised. He was, however, so much carried 





away by the occasion, that in dismissing the recipient he 
forgot to hand over the medal to M. Breuil, who had to 
be called back for the purpose, much to the amusement 
of the audience. An extra medal was then presented to 
Mr. Percy Longmuir, after which the reading of the papers 
commenced. 

The paper by Dr. A. Dupré, F.R.S., and Captain M. B. 
Lloyd, R.A., of the Explosives Department of the Home- 
office, on “Explosions Produced by  Ferro-silicon,” 
attracted considerable attention. In December, 19038, a 
consignment of forty-eight drums high ferro-silicon, 
brought from Trieste by the Cunard Company’s steamship 
Veria, was detained on the quay at the Alexandra Dock, 
Liverpool, until the middle of the following January, when 
the packages were removed to a warehouse at Bootle. 
When loaded on a lorry they were seen by the ex- 
plosive inspector of the Liverpool Police, whose attention 
was drawn to them by the strong odour of acetylene gas, 
or, rather, of the associated impurity of phosphuretted 
hydrogen, PH;, to which the unpleasant smell is due, 
and on one of the drums being rolled from the truck on 
the concrete floor of the warehouse a violent explosion 
occurred, followed by tlame. The remaining drums were 
then removed to an open yard, where a second drum 
exploded. It was then considered desirable to place the 
ferro-silicon in wooden barrels, with holes bored in the 
ends to prevent the accumulation of inflammable gas ; 
but notwithstanding these precautions, when one of the 
barrels was being weighed some days later, another ex- 
plosion occurred, the barrel being blown to pieces, and 
the porter who was removing it from the weighing 
machine was thrown to a distance of seven or eight yards, 
and so severely bruised that it was necessary to remove 
him to the hospital. 

A sample of this material, investigated by the authors, 
when moistened evolved, even in the cold, an inflammable 
gas, which consisted mainly of phosphuretted hydrogen, 
and neither acetylene nor silicuretted hydrogen could be 
detected. From 4 kilogrammes (9 lb.) of the ferro silicon, 
when finely powdered, sufficient gas was evolved to make 
the volume of 64 litres (2} cubic feet) of air explosive. 
The temperature of ignition is low, considerably below a 
red heat; indeed, pure phosphuretted hydrogen, PH;, 
which is not spontaneously inflammable, is stated to 
ignite at 200 deg. Cent., and such a temperature might, 
the authors think, be readily produced by the friction of 
the irregular hard masses of material against each other, 
or the sides of the drum, when subjected to rough treat- 
ment. The explosion, therefore, was probably due to 
water having percolated into the interior of the drums, 
when the gas mixing with enclosed air formed an easily 
ignited mixture which was fired by the heat produced by 
the friction of the lumps against each other, or probably 
bythe spontaneous evolution of phosphuretted hydrogen 
contained in a cavity of the material and suddenly liberated 
when the lump was broken. 

The subject of this explosion has been previously 
noticed by Mr. G. Watson Gray, at a meeting of the 
Faraday Society. on February 2nd, 1904. He also 
attributed the explosion to phosphuretted hydrogen, but 
found, in addition, acetylene and arsenuretted hydrogen in 
the gas evolved from the casks, although no acetylene was 
obtained by boiling a sample of the ferro-silicon with 
water. The complete analysis of the material was :- 
59-40 
36-85 
0-08 
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showing it to be of more than average purity, the percentage 
of substances other than iron and silicon being below 
4 per cent., whereas in the samples described in Mr. 
Gray’s former paper on the presence of calcium in high 
ferro-silicon, read before the Iron and Steel Institute in 
1901, they were rarely below 7 per cent., but the phosphorus 
was also below that of the present sample. 

As precautions against risk to be taken in future, the 
authors suggest that as the explosions are only due to 
phosphorus in the ferro-silicon, care should be taken to 
avoid the use of materials containing phosphates in 
its production, that the drums might be filled up 
with minera) oils of a high flashing point, that 
the finely divided material might be treated with 
water until all phosphides had been decomposed, 
and then thoroughly dried before packing. The drums 
should be perfectly water-tight and sufliciently strong 
to resist damage under rough treatment. If pos- 
sible, the material should be made in solid ingots, to be 
well tarred before packing in the drums. In conclusion, 
the author points out that although the accident under 
review was not attended with any very grave consequences, 
the possibility of an explosion on a much larger scale 
must not be lost sight of, and that all persons handling this 
substance should be made aware of the possible dangers 
attached to it, and that it should be kept in dry and well- 
ventilated places, to prevent the accumulation of inflam- 
mable gas. The same remarks may be applied to all the 
products of the electric melting furnace, which should be 
treated with similar “precautions until enough is known 
about them to be certain that these risks do not attach to 
them. 

Supplementing the inforniation in the paper, Captain 
Lloyd stated that a sample of ferro-silicon putin water on 
March 10th gave off gas until March 16th, and a further 
evolution was obtained by adding chloride of sodium. 
Magnesium chloride was also found to act in a similar 
manner, It appeared, therefore, that wetting with sea 
water would be more dangerous than fresh water. 

In discussion, Mr. Watson Gray stated that the gas 
seented to be in an occluded condition in the ferro- 
silicon, and was given off spontaneously without needing 
the application of Water. The compound with 50 per 
cent. of silicon continued to disintegrate even when 


| covered with paraffin wax. Therefore, the gas could not 
be due to the decomposition of caleium compounds, as 
samples high in calcium do not disintegrate. The only 
| remedy seemed to be to get rid of the gas before casting 
| the material into ingots. 
| Mr. J. EF. Stead said that the gas that he had examined 
| from a 50 percent. silicon (ferro-silicon) contained 50 per 
cent. of acetylene. This disintegrated in water, and con- 
| tinued to give off gas fora month. The calcium phos- 
| phide enyelops the crystals of the iron silicon compound, 
; and so promotes disintegration. 

Mr. I’. W. Harbord found an 80 per cent. ferro-silicon 
to give off no gas in the cold, and only a small quantity 
of phosphuretted hydrogen when heated for a long time, 
The covering of the ingots with tar would be of no use 
as a protection against disintegration. 

Professor H. Le Chatelier, in a letter read by the Secre 
tary, considered that phosphuretted hydrogen could not 
be the true cause of the explosion, as only 0°06 per cent. 
of phosphorus was found in the ferro-silicon. He attri 
buted it to silicuretted hydrogen resulting from the decor; 
position of calcium silicide, a substance commonly foun 
in ferro-silicon, which was spontaneously inflammable. 

Captain Lloyd, in reply, stated that in his samples thc 
disintegration did not go so far as toreduce them to powde: 
in the manner stated by Mr. Watson Gray. He could 





not accept Professor Le Chatelier’s view of the matter, 1 
no trace of hydrogen silicide had been found in the gases. 

A paper by Professor H. Louis, of Newcastle, was next 
taken. It described the arrangements that have been 
adopted for the purpose of utilising some deposits of 
magnetic iron ores occurring in archean érystalline rock« 
at Herriings, in the Gulf of Bothnia, about sixty mile. 
north of Stockholm, and about half that distance east «i 
Dannemora. The ores, in regard to freedom from pho- 
phorus, are not unlike those of the latter district, and 
would be of excellent quality but for the presence ot 
pyrites and other metallic substances in notable quantity. 
in addition to silicates, so that, although very high qualit, 
mineral may be obtained by hand picking, the average of 
the output of the mines as raised only contains from 
40 to 45 per cent. of iron, with 1 to 1°5 per cent. 
of phosphorus. These deposits have been worked 
with varying success at different periods for about 
a century, but it was only in 1899 that a scheme of 
working was elaborated which has been successfull, 
started at the beginning of the present year. By this th: 
ore broken in the different workings is carried by ove: 
head ropeways to the concentrating works, where it is 
reduced in two stages by rock breakers to fragments of 
2in. and }in. cube respectively, the final pulverising to 
fine sand being done in a Gréndal ball, with a rotating 
steel band containing about 1} tons of chilled cast iron 
balls, which grind the small lumps sufficiently fine to be 
carried out bya continuous flushing current of water to the 
separators. The mill requires 20 horse-power to 25 horse 
power to drive it, and grinds about 50 tons of ore in 
twenty-four hours. The wear on the cast iron balls is 
about 2 lb. per ton of ore crushed. 

The finely divided material from the mills is passed 
through current sizing troughs, which separate sands from 
slimes, the latter, oeaner line made to yield up their 
magnetic constituents by passing within the influence of 
an intense magnetic field from an electro-magnet inter- 
posed between the separating boxes, which causes the 
magnetic particles to accumulate at the surface of the 
water until a mass of sufficient size is formed to fall to 
the discharge pipe for the coarser material. The sands 
are subjected to a similar treatment, the collecting agent 
being a rotating drum built up of alternating bars of soft 
iron and brass, the former being temporarily magnetised 
when passing through the influence of a similar electro- 
magnet to that employed for the slimes. The magnetic 
particles are held up until the bar passes out of the 
magnetic field, when they are thrown off by the rapid 
rotation of the druin to the collecting buckets of a rope- 
way, which carries them to the briquetting works. The 
bulk of the sand passes to waste, a small intermediate 
portion being returned to the ball mills for re-crushing and 
further treatment in the separators. The concentrated 
material contains from 60 to 65 per cent. of iron, 
with some pyrites. The capacity of the two drum 
separators is about 200 tons per twenty-four hours. 
The electrical energy required represents about 5 horse- 
power. The water consumption is about 180 gallons 
per minute, a portion of which is imparted from the 
blast furnace tuyeres and the jacket of the gas engine, to 
prevent freezing in winter. 

The finely divided concentrates are delivered into store 
hoppers, containing about 1000 tons, where they are 
allowed to drain for a week, and are then compacted into 
briquettes 6in. square, 3in. thick, and 10 Ib. weight 
by pressure in moulds from a plunger weighing 16 cwt. 
falling from 6in. to 7jin. The press, requiring 3 horse- 
power, makes from eight to twelve briquettes per minute. 
These are carefully transferred by hand to fire-brick lined 
iron cars carrying about 15 ewt. each, and passed 
through a narrow tunnel-shaped furnace about 145ft. 
long and 45in. square in cross section upon rails, 
having a smaller air fluerunning belowthem. The central 
part of the furnace for about one-third of its length 
is made somewhat higher than the ends, and forms the fire- 
box. Producer or blast-furnace gas being introduced near 
the roof, and fired by air which has been heated by 
passing over the burnt charges in the final section on the 
way to the discharging door; the flame passing over 
the freshly charged cars in the forward flue dries and 
calcines their contents. The heat, which is about 1300 
deg. Cent. at the gas burner, is reduced to 150 deg. in 
the chimney gases, while the burnt charges are brought 
down to about the same temperature at the point of 
discharge. One car of briquettes is drawn every half- 
hour, and the three furnaces in use are equal toa produc- 
tion of somewhat more than 100 tons daily. The firing is 
done regularly with blast-furnace gas, but an auxiliary 
gas-producing plant is provided for emergencies, and 
when this is used the ‘consumption of coal is 8°75 per cent, 
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of the weight of the material calcined. The action of the 
furnace seeins to be very similar to that of the ordinary 
Swedish gas calciner, as the sulphur is almost entirely 


eliminated, the composition of the finished material 


being :— 


Ferric oxide ... . 86-99 
Ferrous oxate Sey at ee ee ae ee 0-55 
Manganous oxide... 4.0.6. ees eee teen 0-70 
Silica Soe eee ots 7-50 
Alumina ... 0-80 
Lime 3-40 
Magnesia oa ar eee ee 
PhOWOROIPH .-. 01. nce ese ete cans are, vee OOOR 
Sulphur ... 2 . 0-016 
100-158 

Metallic iron ... ... ... 61+32 


The briquettes form compact, slightly fissured masses, 
which are capable of ‘resisting very rough treatment 
without breaking; but for use in the blast furnaces 
they are following the ordinary Swedish practice 
broken to smaller sizes by passing them through a 
small Blake rock breaker. Up to the present time 
about 8000 tons of ° briquettes have been produced, 
which have been found to work quite satisfactorily in 
the smelting furnaces.” 

The blast furnace plant includes two stacks, 47ft. 
sin. total height, and 10ft. width of boshes, each blown 
with four tuyeres, and blast-heated to 250 deg. Cent. in 
horizontal serpentine iron-pipe stoves. The blowing 
engine has two eylinders 40in. in diameter and stroke, 
driven by a belt from the main driving sbaft in the power- 
house. ‘Che charcoal used as fuel is brought by sea from 
the saw mills along the northern rivers, and made by 
carbonising ribs and slabs, and other saw imill waste, 
which is found to be specially low in phosphorus. The 
consumption is at the rate of something less than 
Idewt. per ton of pig iron made, the composition of the 
latter being :— 


Per cent. 


Phosphorus... 9-010 

Sulphur ... ... 0-008 -005 

Manganese ... 9-100 

Silicon ... 0-800 ingrey, 0-109 in white metal. 


The sample exhibited at the meeting showed the 
strongly chilled exterior with a narrow grey centre 
characteristic of the best Swedish plate used in steel 
works. The chill, however, rather accentuated, owing to 
the fact that the metal is cut into very thin plates, pro- 
bably for convenience in use in crucible steel works. The 
furnaces are equal to an output of 9000 tons per annum. 
The whole of the power is derived from blast furnace by 
two gas engines of 225 horse-power each, driving a main 
lay shaft from which are driven the blowing engine and 
two triphase alternating dynamos of 175 horse-power 
each and a small continuous-current dynamo serving both 
as an exciter and for the lighting plant. The concentrat- 
ing and briquetting plant have been in operation for some 
time, but the blast furnaces were only blown in early in 
the present year, and have since continued to work quite 
satisfactorily. 

The discussion was opened by Mr. A. ?’. Head, who 
expressed himself as greatly pleased with the ingenious 
character of the arrangeinents, especially of the Grondal 
separator. The works seemed to be specially well 
situated as regards carriage, being on the sea shore, in 
which respect they contrasted strongly with many of the 
Swedish works where the conditions of transport were 
disadvantageous on account of their inland position. 

Dr. Weiskopp, of Hanover, whohas paid great attention 
to the subject of briquetting iron ores, asked for further 
information as to the cost of iron in the non-magnetic 
waste, and also as to the cost of the process. 

Mr. H. Bauerman said that he had been engaged in 
1869 with the late Mr. Mattheissen in a plan for utilising 
the ores of this particular region, described in the paper as 
rather somewhat further to the south, which, as the author 
stated, were outlying parts of the Dannemora district, by 
exporting the ores to the United Kingdom. This was done 
to some extent, but was not continued long, owing to the 
ease with which pure ore could be got nearer home. The 
Herriings mines, although offered, were excluded, as con- 
taining too much sulphur, but otherwise they were of 
excellent quality, and he was glad, therefore, to see that 
the problem had been so satisfactorily solved. He was 
much struck by the kiln which seemed to effect perfect 
peroxidation and desulphurisation of the ore. which 
did not happen in the ordinary Swedish gas kiln. He 
supposed this was due to the comparatively slow and 
long continued action of the gases and air. Possibly 
also the silicates remaining in the ore might have some 
binding effect. 

Professor Louis in reply stated that the binding resulted 
entirely from the clotting temperature employed, the 
iron oxide softening between 1250 and 1400 degrees. In 
reply to Dr. Weiskopff, he stated that questions of cost 
had been specially excluded, the object being to describe 
the technical features of the process. He might, 
however, say that the results show that to be an 
economic success. 

Another paper by Mr. Cosmo Jones, of Shetfield, on the 
* Production and Thermal Treatment of Steel in Large 
Masses,” which described the system of working followed 
by Messrs. Vickers, Son, and Maxim, was then read and 
discussed, but the lateness of the hour compels us to hold 
over our report till next week. 

A report on pyrometers, prepared by a Committee con- 
sisting of Messrs. Stead, Hadfield, and Brough, in illustra- 
tion of an exhibition of pyrometers, which was held in the 
afternoon in the hall and morning-room of the Institution, 
was presented to the meeting, and it was announced for 
discussion on Friday morning. 





Ay inquiry has been held into an application of the 
Halifax Corporation for sanction to borrow £795 for the purpose of 
trecting a steel footbridge over the canal at Copley. 








IRRIGATION IN EGYPT. 
By Sirk WILLIAM WILLCOcKs. 

AFTER a fourteen years’ study of the problem of pro- 
viding perennial irrigation and flood protection to Egypt, 
I am able to epitomise thus the probable expenditure of 
the necessary works. The contemplated works and their 
cost may interest those of your readers who know Egypt 
and the Nile Valley. 

Project for providing perennial irrigation and flood 
protection to the whole of Egypt.—The complete project 
for the perennial irrigation and flood protection of Egypt 
contemplates the following works :— 

ra 
Raising the Assuan reservoir (two years) . = : 500,000 
The Wady Rayan, or Lake Moeris Reservoir (four years) 2,600,000 


River protective works in Lower Egypt (five years) 900,000 
9 9 » Upper Egypt (ten years) 900,000 
Total... . 1,900,000 


To these have to be added the approximate estimates 
of the works on the Upper Nile: 

£ 
100,000 
100,000 


Regulator for Lake Victoria Nyanza (four years) 
$s e + (four years) . 
(With respect to the above, it must be remembered 
that the Uganda Railway is now working and capable 
of transporting materials.) 
Dredging and river training in the Sudd regions fur 
twenty-five years at £100,000 (twenty-five vears) . 
(Two or three years’ steady work with two or three 
dredgers and 300 or 400 convicts will indicate the 
direction in which the operations should be con- 
ducted.) 


2,500,000 


Total mee: 3,300,000 

The total expenditure amounts to 8,200,000, spread 
over twenty-five years. 

The great advantage of our undertaking all these works 
together may be thus summarised. The increased supply 
from the Assuin reservoir will be felt in Egypt after a 
period of two years. Five years later the waters of the 
Wady Rayan will be added to those of the Assudn reser- 
voir, and it will be possible to increase the cotton crop of 
Egypt from 6 million to 10 million ewt. It will be 
possible to allow the Sudan to develop thoroughly its 
agricultural resources, and, with the aid of the 25,000 
horse-power as a minimum which the Sixth Cataract near 
Khartounr can supply, to utilise for its own consumption 
the waters which can be stored at that cataract, and, in 
addition to these, the available supplies from Lake Tana, 
provided that that lake is furnished with an outlet tunnel. 

While all this life and activity will be developing them- 
selves in Egypt and the Sudan, the effects of the regu- 
lators of the Equatorial lakes and the training of the 
White Nile in the Sudd regions will be gradually asserting 
themselves; and if the works are being steadily and per- 
severingly carried out, it is within the range of possibility 
that before twenty or thirty years will have passed the 
additional supplies from the upper waters of the White 
Nile will have become so ample that it will be possible to 
dispense with the Wady Rayan asareservoir. When this 
will have happened. the Wady Rayan with its canal will 
become the true tlood escape of Egypt, like the ancient 
Lake Moeris, and will afford complete protection to Egypt 
against the dangers of a high flood. 

Egypt, in the fullest meaning of the term. will be 
enjoying perennial irrigation and tlood protection. 

Cairo, April 20th. 
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LIFT LOCKS. 
AN interesting visit to Northwich for the purpose of inspecting 
the well-known Anderton lift for connecting the river Weaver 


| navigation with the Trent and Mersey Canal—by which barges are 


raised or lowered from one navigation to another, through 
a height of 50ft.—and also the new electrically-operated pontoon- 
supported swing bridges over the ‘Weaver Navigation at 
Northwich--which have been specially designed by Mr. J. A. 
Saner, M. Inst. C.E., the engineer to the Navigation, for the 
purpose of overcoming the serious difficulties arising from the 
constant liability to surface subsidences in the district—brought 
to a close on Saturday the present sessional meetings of the 
Manchester Association of Engineers. The members, who were 
received by Mr. Saner, were conveyed first by barge to the 
Anderton lift, where arrangements had been made for showing 
the passage of boats from the Weaver Navigation to the Canal 
above. A short trip having been made to one set of locks on the 
Weaver, the party returned to Northwich, where the pontoon 
swing bridges were shown in operation, and the various details 
fully explained. It may be stated briefly that the main, or town 
bridge, weighs 300 tons, and underneath the centre of gravity is a 
circular water-tight buoy, or pontoon, which is submerged, and is 
capable of carrying 250 tons ; the balance of the weight is carried 
on a live ring of rollers, which in turn are carried on screw piles. 
In case of subsidence these piles are capable of adjustment, and 
the roller path can be kept level. The swinging is done by a 
20 horse-power motor, working at 440 volts ; the wedges under the 
ends are worked by 5 horse-power motors, and the gates at the 
tail-end of the town bridge are also worked by 5 horse-power 
motors, The complete operation of closing gates, drawing wedges, 
opening and closing bridge, replacing wedges and clearing road- 
way had been done in under three minutes. All the electricity is 
obtained from a local supply company, and a complete operation, 
as above, consumes one-fifth of a Board of Trade unit. 

After tea at the Northwich Drill Hall, where cartoons were dis- 
played showing the mechanical details of the pontoon bridges, Mr. 
J. A. Saner, in the course of a short paper on inland navigation, 
said that although mechanical arrangements, for overcoming con- 
siderable changes of level on inland navigable waters had not, 
generally speaking, been considered a subject coming within the 
purview of mechanical engineering, modern requirements had 
necessitated the employment of machinery of all descriptions, both 
during construction and for permanent use, and without the 
mechanical engineer, the civil engineer would find his operations 
very considerably restricted. Before dealing with the question of 
apparatus for change of level, Mr. Saner briefly referred to the 
present systems of haulage. On most of the canals in this country, 
horse haulage was still the only method used, but on the larger 
canals and canalised rivers, such as the Aire and Calder, Severn, 
Weaver, and Bridgwater, steam towage had been adopted with 
great success, On the Weaver, steam barges, carrying up to 250 
tons, could tow a train of three similar barges all the way from 
Winsford to Liverpool, and although electricity might eventually 
be adopted for the more inland routes, there was great convenience 
in having a self-contained locomotive barge, when ports such as 
Liverpool, Hull, London, &c., had to be visited, and a ‘self-con- 
tained barge was necessary at these places. in order to move from 


dock to dock as required. He did not know any continuous 
system of electric haulage which was quite satisfactory at present, 
though experiments were being made near Charleroi which 
pointed to success, and the North Staffordshire Railway Company 
was also putting down plant for towing electrically through the 
Harecastle Tunnel.. He ventured to think, however, that the great 
drawback to the adoption of mechanical power for towing on canals 
in this country was the fact that in most places only one boat could 
pass through the locks at a time, and it would therefore be 
necessary to make each boat- a self-propelled- unit.- He 
was, however, not without hope that before long there would be 
a great improvement in our canal system, and that when the large 
power companies were fully at work they would be able to supply 
power at such a low price that it would induce engineers to devise 
some practical metbod of meeting these difficulties. With regard 
to changes of level, Mr. Saner said the most serviceable arrange 
ment which sv far had been put into practical effect was the 
hydraulic lift, examples of which existed. at Anderton on the 
Weaver, Les Fontinettes, near St. Omer, France ; La Louviére, 
Belgium ; and Trent Canal, Canada. The Anderton lift was 
already so well known that any detailed description was unneces- 
sary ; but he might refer to one or two improvements which had 
been recently introduced. Considerable economy had been 
obtained by the adoption of electric power in place of 
steam and manual power. The engine-house now had a 
complete duplicate plaut, the old boilers being in sufficiently 
good order to meet any accidental stoppage of the electric 
supply. The steam pumps had been left as before, and 
a new electrically-operated pump erected in an annexe. In 
addition to the lift, machinery power was also converted from the 
440 volts pressure at which the current was delivered to 105 volts 
for use in lighting certain warehouses, and working grain hoists 
and transhipper. The new pump was worked at 440 volts, but 
all the small motors for lifting the gates were at 105 volts, there 
being a battery of accumulators to equalise the loads. The 
principles of construction of the Anderton lift governed all the 
other lifts mentioned above, and they differed only in certain 
details, such as being provided with a dry chamber below, instead 
of a wet dock, an arrangement of great value in enabling easy 
access to the press heads and stuffing-boxes. The dimensions 
were also much greater, those at La Louviére carrying 
400-tun vessels, and having a gross weight of trough and 
water of 1037 tons, the rams being two metres (6ft. 63in.) 
diameter. ‘Those recently built up in Canada had a lift 
of 65ft., and troughs 139ft. by 33ft. by 8ft., which meant, 
approximately, 1000 tons of water without the carrying troughs and 
girders. There could be no doubt that within reasonable dimen 
sions the hydraulic vertical lift was a very serviceable machine, and 
with proper care, could be made to last a considerable time without 
serious repair. They had, however, one very weak point, and that 
was the grooving and softening of the main rams, more especially 
where constantly submerged. At Anderton a certain amount of 
softening and grooving had taken place, and appeared to be extend- 
ing, so that in course of time it would be necessary to renew the 
rams, the expense of which would be very considerable. The 
immediate trouble caused by the grooving was the tearing 
of the packing in the stuffing-boxes a loss of pressure 
water. The Anderton lift had, however, done very good 
work during its thirty years’ existence, and bad fully 
justified the expectations of the designers. In future similar 
lifts it would be better to use masonry and brickwork wherever 
possible instead of iron, as the cost of painting and inevitable 
vorrosion of the latter when in contact with water was in course of 
time a serious consideration. Mr. Saner then deseribed the Hein- 
richenburg lift on the Dortmund-Ems Canali, Germany. Ip criti- 
cising it, he said the details and other parts were similar to the 
older machines, and the whole design, which was excej‘ently finished 
off, was, with the exception of the cost, he believed perfectly satis- 
factory. There were, however, several points of weakness, Jn the 
first place, the labour and cost of sinking five wells 9-2 metres 
diameter, and 36 metres below the surface of the lower water 
level must Lave been very great. These wells were under the 
main structure, and were not accessible for cleaning out, so 
that there was likely to be an accumulation of mud 
and other débriz, which might in time consolidate under the 
barrels. Then, again, the barrels being constructed of iron or 
steel, were likely in time to corrode, and could not easily be got at 
without entirely emptying the wells and tank chamber. Another 
objection was the amount of stiffening girder required to brace all 
the barrels together, all of which, together with the overhead 
girders, would require constant painting and attention after the 
first few vears. And last, but not least, in severe weather it was 
possible ice might cause trouble in the lower chamber, and by 
adhering to the numerous sections of bracing and girder work, 
prevent the free working of the machine. 











THE Sanitary INstrTUTE.—One of the special features of the 
Health Exhibition of the Sanitary Institute at Glasgow, in July 
next, will be a municipal exhibit, arranged by the different 
departments of the Glasgow Corporation. The cleansing depart- 
ment propose to arrange for, amongst other tings, exhibits of a 
model up-to-date destructor and the Globe fertiliser; the gas and 
electrical departments, the latest developments in illumination ; 
and the sewage departments, what they can produce from what 
were formerly waste products. The other departments of the 
Corporation will also be well represented with their different 
interests, and we feel sure that the representatives of the munici 
palities who regularly attend the congresses of the Institute will 
welcome this opportunity of witnessing the progress that is made 
in municipal enterprises by the Glasgow Corporation. The social 
and holiday aspect of the congress has not been overluoked, and 
excursions have been arranged to the following amongst other 
interesting places :--Loch Lomond, the Trossachs, and the Falls 
of Clyde. 

NAVAL ENGINEER APPOINTMENTS. —The following appointments 
have been made at the Admiralty :—-Engineer commanders: W. 
T. Allen has been placed on the retired list with the rank of 
engineer captain ; H. J. J. G. Moon, to the Thames for the Forth ; 
J. M. Downer, to the Euryalus for the Wallaroo; F. Worth, to 
the Vivid for the Hogue; A. Rayner, to the Prince of Wales; W. 
W. Laurance, to the Suffolk: H. J. Walker, to the Amphitrite ; 
L. Backler, to the Pembroke, for the Hawk; J. J. Walker 
has been placed on theretired list; J. Shirvell has been 
placed on the retired list with the rank of engineer cap 
tain. Engineer lieutenants: W. W. Newton, to the Apollo, 
for the Spanker: J. M. J. Murphy, to the olus, for the 
Skipjack; D. J. Carruthers, to the Impregnable, for the 
Medusa; E. H. Ellis and C. C. Sheen have been promoted to the 
rank of engineer commanders; A. E. J. Murray, to the Erebus, 
for the Foyle; C. Howle, to the Erebus, for the Arun; T. W. 
Cleave, to the Vivid, for the Sprightly: W. R. Lawton, to the 
Vivid, for the Itchen: J. H. Barber, to the Vivid, for the Lively : 
J. H. C. Hearn, to the Vivid, for the Vixen ; 1. E.S. Roberts and 
A. F. Sawyer, to the Prince of Wales; H. H. Rickett:, to the Fire 
Queen, for the Spiteful; W. H. Glasspole, to the Katoomba; I. 
W. Grant, H. G. T. Howes, to the Suffolk; S. Rider, to the 
Yernon and the Excellent, for torpedo and hydraulic course ; I. 
P. Sparks, to the Pembroke, for the Diana ; W. W. Pearce, to the 
Vivid, for the Blanche. Engineer sub-lieutenants: Hl. G. W, 
Haddy, to the Vivid, for the Hogue; A. V. Eldridge, to the 
Vivid, for the Diamond; F. A. Butler, to the l’embroke, for the 
Sappho: R. Rampling, to the Suffolk. Chief engineer: E. 
Duffet, to the Egmont, for charge of pigeon loft. Artificer engi- 
neers: C. J. Brooks, J. Markey, and W. Nock, to the Suffolk ; 
S. W. Ramage, to the Empress of India. Acting artificer engi- 
neers: H. Beacham, to the Erebus, for the Fervent; A. E. Winter, 
to the Pembroke, for the Thrush; J. H. Seymour, to the Vivid, 
for the Dasher: A. W. P. Boss, to the Medea: E, F. Smith, to the 
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CHEMISTRY WITHOUT THE ATOMIC 
THEORY. 

Tue results of investigations of the last two decades in 
the realms of physical chemistry have necessitated a 
moditication of our views as to the character and nature 
of matter; in fact, the majority of chemists are con- 
striuined to admit that the Daltonian conception of an 
atom as consisting of a single indivisible particle is no 
longer tenable. Hence the fundamental factor of the 
whole structure of chemical science as hitherto known has 
been assailed, and would result in a state of chaos 
sufficient to spread genuine alarm amongst the votaries 
of chemical science were it not for the fact that the 
assailants are prepared to replace the Daltonian hypo- 
thesis by one of their own make which may or may not 
work as well. But, however that may be, the new atom, 
whether consisting of electrons or anything else, is 
generally accepted, and, that being the case, the busy 
physico-chemists have set to work to show that their 
conceptions can do all that the atomic hypothesis can do, 
and probably do it better, say they. Perhaps of all these 
investigators none is more woithy of our respect and 
attention than Professor Ostwald of Leipzig, and this 
must have been the view of the authorities of the 
Chemical Society when they invited him to give the 
Faraday lecture, after letting that institution lapse for 
twenty-three years. 

The lecture was given on this occasion, by the courtesy 
of the managers, at the Royal Institution—therefore in 
the very place where the atomic theory had been pro- 
mulgated a century ago—and Professor Ostwald disclosed 
his views on the new conceptions so far as they affect the 
stoichiometrical laws, and, as many of our readers would 
doubtless like to know the present position of this depart- 
ment of thought, we briefly record the Professor's state- 
ments and arguments. 

At the start he feelingly expressed his high apprecia- 
tion and his immense indebtedness to Faraday, and more 
particularly emphasised Faraday'’s conceptions relative to 
the conservation and mutual transformation of the various 
kinds of energy. Proceeding, then, to the consideration 
of the nature of the elements and their compounds, he 
expressed the conviction—while admitting that he was 
stepping on somewhat voleanie ground—that “it i: 


possible to deduce from the principles of chemical dynamics 
all the stoichiometrical laws, the law of constant propor- 
tions, the law of multiple proportions, and the law of 


combining weights.” If this be accepted, chemical 
dynamics has made the atomic hypothesis unnecessary 
for this purpose, and has put the theory of stoichio- 
metrical Jaws on more secure ground than that furnished 
by a mere hypothesis, and however this may be, the 
Professor supported his convictions in the following way. 

First, the concept of chemical equilibrium was explained 
to be a state in which no variation takes place in the 
properties of a system, that is, it is a state independent of 
time; to ensure which temperature and pressure must 
remain constant, and consequently volume and entropy 
remain constant too; whilst the homogeneity of the 
system is indispensable. 

Non-homogeneous bodies, however, change sponta- 
neously into the homogeneous state, therefore, consider- 
ing only bodies in the latter state, they may exist singly, 
or a finite number of such homogeneous bodies may 
exist together without disturbing one another ; but in such 
a system the temperature and the pressure must be the 
same everywhere; the specific volume and the specific 
entropy, however, may change from one body to the other. 
A phase is every part of the system where these specific 
properties exhibit the same value. Regarding milk, for 
instance, as a two-phase system, the millions of globules 
of butter form one phase, the watery solution of casein 
the second phase. Then, assuming heat and volume 
energy as the only forms of energy involved, every system 
consisting of only one phase has two degrees of freedom, 
that is, in the way of pressure and temperature. More- 
over, in certain directions every phase has its limits, which 
are in most cases experimentally accessible, and when the 
limit of a phase is exceeded, a new phase is formed. 
Hence the spheres of existence of different phases in a 
system limit one another; and generally, during the 
change of one phase into another the properties of both 
are continually changing. For example, during the 
evaporation of sea-water at constant temperature, the 
density of the residue increases continually, while the 
density of the vapour goes on decreasing. In the similar 
treatment of distilled water, however, the properties 
neither of the residue nor of the vapour change during 





the whole transmutation. Sea water is an example of a 
solution, the distilled water of a hylotropic body ov 
chemical individual. 

Studying the effects of vaporisation, it is seen that in a 
solution the general change is that “the residue is always 
less volatile than the original solution, and the distillate 
more volatile;"’ whilst with hylotropie bodies, the state 
is independent of the progress of the transmutation. A 
solution, therefore, may in that way be separated into 
a least and a most volatile part, and ultimately into part= 
that will not be changed by further distillation, that is, 
into hylotropic bodies; in fact, “it is possible in every 
case to separate solutions into a finite number ot 
hylotropic bodies.” Moreover, the solutions can be 
synthesised from the components. Hence “every 
solution of distinct properties has also a distinct com- 
position, and vice versa.” Considering, for the sake of 
simplicity, solutions of only two hylotropic components, 
when they are evaporated under constant pressure a 
stage is reached where the mixture behaves like a hylo- 
tropic body, inasmuch as the boiling point attains a 
maximum and the volume pressure a minimum, so there 
is no change at all. This point is the distinguishing 
point. If the evaporation under constant pressure is 
repeated under different pressures and the boiling-point 
curves are plotted for each pressure, the position of the 
distinguishing point generally varies; but should it 
remain constant throughout a series of pressures and the 
line joining them on the diagram be a vertical straight 
line, the substance under treatment is a hylotropic body, 
or a chemical individual ; which may be defined as “a 
body which can form hylotropic phases within a finite 
range of temperature and pressure.” Such substances 
can often be produced from other substances in the same 
way as a solution is, namely, by putting them together 
in proper proportions; it may therefore be inferred that 
there exists a definite ratio between the components 
independent of temperature and pressure between certain 
limits, and this is essentially the law of definite propor- 
tions deduced from the concept of the chemical 
individual. 

When the limits of temperature and pressure within 
which a body behaves as a hylotropic substance are 
exceeded, the body assumes the properties of a solution. 
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the distinguishing point begins to shift, and the loci in 
the plotted curves cease to form a vertical straight line. 
It then becomes possible to separate the body into its 
components, for this is the state of dissociation of the 
substance. The most general case is a solution, and 
every solution can be separated into a finite number 
of hylotropie components, and these again can be trans- 
formed into a state when they behave like solutions, and 
can be further separated. Most substances behave in 
this way, and those that do not constitute the class of 
elements. Therefore “elements are substances which 
never form other than hylotropie phases,” and it may be 
concluded that every body can be finally resolved into 
elements, but into only one definite set of elements. 
That is, the same substance will always yield the same 
elements, and in the same proportion. This is the source 
of the law of the conservation of the elements, from which 
the stoichiometrical laws of combining weights and 
multiple proportions can be easily deduced. 

For instance, three elements, A, B, C, can form the 
binary compounds AB, AC, BC, and the ternary com- 
pound ABC, in which the elements are combined in 
constant proportions ; and whether A B is combined with 
C to form ABC, or B with AC to form A C B, the result is 
the same, and ABC and AC B are identical, inasmuch as 
in all cases there is an invariable ratio between the 
weights according to the law of constant proportions 
already proved. Moreover, these constant proportions 
may be expressed in terms of A or any other unit, and 
are, in fact, combining weights ; the considerations may, 
of course, be extended to any number of elements. More- 
over, if two elements form more than one compound, 
supposing A with B, for instance, then by forming A B 
first, then adding more B, it can be shown that the weight 
of B in the higher compound is twice that in the lower, 
and by extending these experiments it may be shown 
that any multiple of the combining weight may occur in 
combinations, but no other ratio—that is the law of 
multiple proportions. In the mental operations per- 
formed in the last two deductions the method may 
be recognised, the application of which has made the 
two laws of energetics so fruitful. In the same manner 
as the difference between the whole and the available 
energy is independent of the nature of the path between 
the same limiting points, the product of the chemical 
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| action between a number of given elements is independent 


of the way in which they are combined. 

These were the main points advanced by Professor 
Ostwald, but he remarked that he had investigated 
isomerides and allotropie states of substances, and. had 
not encountered any insurmountable difficulty or any 
impassable contradiction. He added some remarks on 
the nature of elements of a highly suggestive character, 
and on the characteristics of hylotropic bodies, and on 
the view that matter is only a complex of energies which 
are found together in the same place. About these 
latter points we need not dilate, for the Professor had 
achieved his main point in showing that these stoichio- 
metrical laws can be deduced from experimental data 
without the intervention of the atomic hypothesis. The 
stage of elementary body, moreover, only exists because 
up to the present time we cannot get sufficient concen- 
tration of energy at one spot to effect the transformation 
of one element into another. Radium, however, appears 
to have that concentration of energy, for it seems to 
change into helium inter alia. 








PUMPING MACHINERY ON THE TRENT. 


On the east side of England isa very large tract of valuable 
agricultural land, extending to 455,000 acres, that is only 
rendered fit for cultivation by the aid of mechanical 
appliances. 

The land bordering the lower or tidal part of the Trent on 
both sides forms part of this area, and extends to 59,000 
acres. Of this the greater part is drained by means of steam 
engines driving scoop wheels, and about one-tenth by centri- 
fugal pumps. After heavy rains the water of the Trent rises 
very rapidly to a height of 10ft. above the normal level of 
low water, so that the water has to be lifted from 10ft. to 
15ft. to keep the land dry. The quantity that has to be 
raised is based on a calculation of a continuous fall of a 
quarter of an inch of rain in 24 hours, which is equal to 
about 4 gallons to the acre per minute. 

The district of Morton Car, about five miles below Gains- 
borough forms one of the several drainage areas into which 
the level is divided. The area of low land in this district 
liable to be taxed for drainage purposes is 3850 acres, but 
there is a tract of high land water outside the taxable area 
that drains into the outfall at the Trent,at Ravensfleet, so 





that provision has to be made for the drainage of 6200 acres, 
with a discharge of 24,600 gallons a minute. About sixty 
years ago a pumping installation was erected at the outfall 
consisting of a 40 horse-power beam engine driving a scoop 
wheel, 35ft. in diameter, having curved floats. Owing to the 
fact that this scoop wheel was unable to lift the water high 
enough to discharge into the Trent for some time after, 
and some time before, high water, and to the settlement of 
the land, and other causes, this machinery was not capable 
of dealing efficiently with the quantity of water that had to 
be disposed of for the proper cultivation of the land. In the 
summer of 1901 a tender of Messrs. Marshall, Sons and Co., 
of Gainsborough, for a completely new pumping installation, 
was accepted by the Drainage Trustees. During the heavy 
floods of the present winter this machinery was put to a very 
complete practical trial as to its working powers, and has given 
entire satisfaction. 

The machinery is in duplicate, and is so arranged that in 
light floods one engine and pump need only be used. 

Each pump is driven direct by a tandem-compound con- 
densing engine, having cylinders 9in. and 16in. diameter by 
24in. stroke, with jet condenser, Proell gear, sight-feed lubri- 
cators, Magnolia metal bearings ; fly-wheel, 7ft. 9in. diameter 
and 9in. face. The engines work at a speed of 125 revolutions 
a minute, and are driven by steam supplied from a Lanca- 
shire boiler, 27ft. long by 6ft. 9in. diameter, having a work- 
ing pressure of 140 Ib. 

The two centrifugal pumps are of the ‘‘ Bon Accord ’’ type, 
each capable of delivering 12,300 gallons a minute, with a 
lift of 11ft. when running at a speed of 125 revolutions a 
minute. Occasionally this lift is exceeded during high tides. 
The pumps are supplied by steam ejectors. The suction and 
delivery pipes are 26in. in diameter. There are no foot valves. 
The pumps can be worked continuously during all states of 
the tide in the Trent. Owing to the difficulty in obtaining 
a good foundation, the chimney is made of wrought iron, 
80ft. high by 3ft. 6in. diameter. 

The engine and boiler-house were built on the old site, and 
the old material was used as far as available. 

The contract for the machinery complete, including 
engines, boiler, pumps, and chimney was £2943, or at the 
rate of 9s, 6d. an acre land drained, and the building cost 
£1535, or at the rate of 5s. an acre. 

The illustration—Fig. 1—shows the plan and section 
of the outfall and pumping station, and the engraving on 
page 460 shows the inside of the engine-house, and one of 
the engines and the pump to which it is connected. 

The work was carried out under the direction of Mr. A. 
Atkinson, A.M. Inst. C.E., Brigg. 








THE NEW GREAT WESTERN MOTOR- 
COACH SERVICES. 


On Sunday, May Ist, the Great Western Railway Com- 
pany commenced to run a _ service of motor-coaches 
between Westbourne Park and Southall, rid the new Acton 
and Northolt line. No passenger trains had been run over 
this since the Royal Agricultural Society’s Show was held at 
Park Royal last June, when there was a very brisk traffic for 
nearly a week. In view, no doubt, of the considerable time 
that will yet elapse before the line is opened between Northolt 
and High Wycombe, no stations had been built on the section 
nearest London, except at Park Royal itself. Lately, how- 
ever, a more enterprising policy has prevailed at Paddington. 
Instead of waiting for the completion of the whole line, it 
has been determined to see what can be done to get upa 
traffic meanwhile, on a cheap, yet amply commodious scale. 
To this end a preliminary notice was issued in March to 
landowners, builders, and others desirous of erecting houses 
in the district served by the new line, that the service just 
started would begin on May 2nd, and would be increased as 
the traffic developed. 

Four intermediate stopping places have been specially 
provided, and whilst of an extremely sensible and practical 
type, are in amusing contrast to the massive solidity which 
all other structures on the line present. They consist merely 
of a rough wooden platform on each side, floored with old 
sleepers, and about 100ft. long by 6ft. wide. As the 
vehicles enter only from one end, even shorter platforms 
would have sufficed, but it is necessary to give people 
a little space to move about. A ramp, not steps, 
leads up to each end; there is a lamp against these 
useful to show where the platform ends and to guide the 
drivers in pulling up after dark. There are no other lights. 
On each platform is a small erection of galvanised iron, 22ft 
long by 10ft. wide or thereabouts, with a pointed roof of the 
same material. Round the interior are fixed wooden seats, 
except where the folding doors, also of galvanised iron, come 
in the centre. These doors are locked by the guard of the 
last train. There is a square window on each side of them, 
and when painted these quaint little structures will not be so 
inartistic as the nature of the material might lead one to 
suppose. Messrs. Samuel Taylor and Co., of Birmingham, 
supplied them. There are no other buildings of any kind 
at these ‘‘ haltes,’’ as the company calls them. If they must 
go to Germany for a name, they might at least leave out the 
*¢@,’’ as quite superfluous in this country. 

The first of these halts is called North Acton, but is really 
in Willesden-lane, which runs from Acton to Harlesden. It 
is just four miles from Paddington and on the ground level, 
approached from the top of the road bridge by footpaths with 
railings. Park Royal Station, 44 miles, is a permanent 
structure of considerable size. Twyford Abbey, 5} miles, is 
the next halt, though Hanger Hill, we venture to think, 
would be a more correct designation. This is in a cutiing, 
but reached from a bridge again. Perivale, 63 miles, stands 
on an embankment, about three furlongs from the village in 
the direction of Harrow. At a junction termed Greenford 
East Loop the line turns off to the left. Another box has 
been erected at the south point of the triangle, the large 
space within which has been filled up with spoil level with 
the running lines and will be laid out with sidings. The 
last halt, Castle Bar Park, is about 8} miles from Padding- 
ton, on level ground; and at * present approached only by a 
footpath across some swampy fields and a by-road leading to 
the Great Western Railway Athletic Association’s grounds. 
Though not visible from the halt, a great number of houses 
have been built near quite lately, and this place will probably 
serve a residential population sooner than any of the others. 
Inhalf a mile the line divides, the east fork not being yet in use. 
The motor coaches go round the western side to the main- 
line, reaching it just before Hanwell Station, and going on 
along the ‘‘slow road’’ to Southall, about 11 miles from 
London this way, and 9? direct. 





The scenery from each of the last three halts is exceedingly 
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pretty and extensive, ranging over the valley of the Brent 
from the Watkin tower at Wembley on the right, with 
Harrow in front, and the woody country towards Ruislip and 
Uxbridge on the left. It will be a revelation, we fancy, to 
many Londoners that so beautiful a district should be so close 
ut hand. 

The coach running—No. 4—is, we believe, identical in all 
respects with those put on the Chalford and Stonehouse service 
last year, and described in our columns on October 16th, 1903, 
It carries 52 persons, 16 of whom have cross seats in the 
middle of the vehicle. Passengers who get in at the halts 
receive tickets of the tramway type from the guard, who 
carries a bell-punch, but at Hanwell, and of course at the 
starting points, tickets must be got at the booking office in the 
usual way. On week-days the motor coach runs to and from 
Westbourne Park only, No. 4 platform, leaving there every 
‘0 minutes, from 7.32 a.m. till 10.42 p.m. The trip takes 
just half an hour. On Sundays, however, it begins and ends 
at Paddington, three minutes more being allowed, the service 
averaging about every 90 minutes, from 9.50 a.m. till 9.25 p.m. 
As there is only a single large compartment, passengers are 
requested to refrain from smoking in it. Only light articles 
of luggage will be taken. The times at the halts are but 
approximately given, the company stating that the coaches 
may start a minute or two earlier, though we certainly fail to 
s2e any reason why they should do so. 

On the same day, May Ist, a service of similar nature was 
put into operation on the Southall-Brentford branch, leaving 
Southall every half-hour from 7.15 a.m. till 10.15 p.m. On 
Sundays the service is hourly, beginning an hour later, but 
ending at 10.15 as usual. Notice is given that both these 
services will be increased before long. It seems hardly 
likely that more accommodation will be wanted on the 
Brentford line, which has been a hopeless failure as to 
passenger traffic during the 44 years it has been opened. 
However, the fare on it (there are no intermediate stations, 
or even halts) has been reduced from 3d. to 2d. and 
relations are cultivated with the London United Electric 
Tramways at Brentford, where the cars pass the station 
door. Southall, too, is now a large place. 

The Great Western Company's bold experiment will be 
watched with great interest. There are many places in the 
London district, on other lines, where similar services might, 
in all probability, be run with advantage. 

The running of these vehicles is admirably smooth when the 
engine compartment is behind, but when the reverse is the 
case a slight amount of vibration is noticeable, which might 
not be pleasant on a long journey. The engines seem to 
have plenty of power, and as regards acceleration, equal, if 
they do not surpass, any electric train or tram-car that we 
have yet travelled in. 
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INTERNAL COMBUSTION MOTORS. 

Sir, —I have read with interest the portion of Mr. Clerk’s sug- 
gestive lecture published in yours of the 29th ultimo, but it 
seems to me that the conclusions he draws from the cooling 
eurves after explosion in a closed vessel are founded on an incom- 
plete consideration of all the conditions. 

Thus it is evident that any agitation in the hot gases which 
would cause them to circulate in contact with the cool walls of the 
vessel would increase the rate of cooling, and that there must be a 
more violent agitation with the richer mixtures is also evident 
from an examination of the rate of rise of pressure. 

Thus, with the mixture }, the pressure rises 60 lb. per square 
inch in »; second, whereas, with the mixture ,;, the rise to the 
same pressure takes ;', second, or fifteen times as long. 

The circulation in the former case must be much more rapid 
than in the latter, and must also last longer and result in more 
rapid cooling. But in selecting a point in each curve at the same 
pressure as a starting point for the superimposed cooling curves— 
see Fig. 2—Mr. Clerk gets the state of affairs in a rich mixture at 
a time nearer to the ignition instant than is the case with the 
weaker mixture,so that on this ground also the agitation and 
circulation of the gases will be more rapid in the richer mixture, 
and thus increase the rate of cooling. 

Mr. Clerk says that ‘‘the choice of a common pressure means 
that at the particular period of time in the explosion vessel the 
mean temperature of the gases is the same,” but this is an error 
which is all the more strange from the fact that Mr. Clerk’s 
following remarks show that he is quite alive to the effects of 
contraction of volume due to chemical changes. 

if we take the mixtures 4 and ;, the difference of temperature 
for a common pressure will be about 16 deg. C. That is to say, 
the temperature of the products of combustion from the mixture 
4 at the pressure of 53 lb. per square inch will be about 784 deg. 
C., and that of the mixture ~, about 768 deg. C., and the 
excess above the temperature of the walls will be in the one case 
say, 764 deg. and in the other 748 deg. The cooling curve for the 
rich mixture should therefore drop more quickly than for the 
weaker one. 

Another point which is not to be neglected is the composition 
of the cooling gases ; for steam and CO, have not the same rate of 
cooling as O and N, and as the percentage of the two former is 
greater in the rich mixture than in the weaker one, the rates of 
cooling willnot be the same. All of which endorses Mr. Clerk’s 
remarks on the danger of drawing conclusions from explosion 
experiments, but in no wise justifies the conclusion he 
immediately draws, viz., that ‘‘ obviously in these experiments 
heat is being added in each case—in some cases at a greater rate 
than in others.” 

The experiments showing the result of adding air after the 
cylinder has been filled with explosive mixture are interesting, but 
it does not appear whether the work expended in compressing and 
forcing the air into the cylinders has been deducted from the 
I.H.P., as, of course, it should be in order to make the comparison 
of thermal efficiencies a fair one. 

It is also not stated whether the thermal efficiencies are 
reckoned on the higher or lower calorific value of the gas, though 
as the latter is the only one suitable for comparing results with 
different gases, Mr. Clerk has probably followed the general 
practice and used it. 

Sandiacre, near Nottingham, 

May 4th. 


J. H. HAMILTON, 


SECRET COMMISSIONS. 


Sirn,-—A correspondent in your issue of last week drew attention 
to the existence of secret commissions in engineering. He stated 
that the practice of demanding commissions from contractors is 
widespread, and he quoted one instance in which a contractor who, 
at the completion of some work which had been carried out for 
a corporation and after the opening ceremony, had, under the very 
noses of the mayor and corporation, shaken the hand of the 
resident engineer, and left two £5 notes in it! These two £5 
notes were not returned, and were given—so your correspondent 
ee the works in question would require to be com- 
pletec 4 





This is but a single illustration of giving and receiving a secret 
commission. The practice is universal, and is rendered all the 
more subtle, and less capable of detection, by the fact that the 
commission is frequently given in kind rather than in coin, 
Common honesty should dictate to every member of an honourable 
profession that it is undesirable ; but it is feared that something 
more than the prick of conscience is necessary to check this abuse 
of the confidential relationship of employer and employed. 

Nothing short of the fear of a criminal prosecution is likely to 
put down the giving of secret commissions. 

In these circumstances it is important to notice that a Bill for 
their suppression has once more been brought before the House of 
Lords by the Lord Chancellor. In bringing forward this measure 
the Chancellor is merely pursuing a good work which was begun 
by the late Lord Chief Justice of England in 1899. The measure 
then introduced was somewhat wider in its scope than that which 
has been drafted by the present Lord Chancellor, Nevertheless, 
the Bill now introduced would have a most useful effect. 

The Bill provides that (1) if any agent corruptly accepts or 
obtains or agrees tu accept or attempts to obtain for any person, 
for himself, or for any other person, any gift or consideration as 
an inducement or reward for doing or forbearing to do, or for 
having after the passing of this Act, done or foreborne to do any 
act in relation to his principal's affairs or business, or for showing 
or forbearing to show favour or disfavour to any person in relation 
to his principal's affairs or business ; or (2) If any person corruptly 
gives or agrees to give or offers any gift or consideration to any 
agent as an inducement or reward for doing or forbearing to do, or 
for having after the passing of this Act done or forborne to do any 
act in relation to his principal's affairs or business, or for showing 
or forbearing to show favour or disfavour to any person in relation 
to his principal's affairs or business ; or (3) If any person knowingly 
gives to any agent, or if any agent knowingly uses with intent to 
deceive his principal any receipt, account, or other document in 
respect of which the principal is interested, and which contains 
any statement which is false or erroneous or defective in any 
material particular, and which to his knowledge is intended to 
mislead the principal, he shall be guilty of a misdemeanour, and 
shall be liable on conviction or indictment to imprisonment, with 
or without hard labour, for a term not exceeding two years, or to a 
fine not exceeding five hundred pounds, or to both such imprison- 
ment and such fine, or on summary conviction, to imprisonment 
with or without hard labour, for a term not exceeding four months, 
or toa-fine not exceeding £50, or to both such imprisonment and 
such fine. 

** Consideration ” includes valuable consideration of any kind. 
A prosecution under the Act is not to be commenced without the 
sanction of the Attorney-General or Solicitor-General. 

It is to be noticed that this measure is intended to affect both 
the giver and the recipient of the commission. The giver deserves 
censure because—to take the case of the contractor—-the contract 
price must inevitably be increased by the amount of the commission. 
The recipient, of course, deserves to be hit, because however 
firmly he may refuse to allow his duty to his principal to be warped 
or intiuenced by the commission, the mere payment is sufficient to 
show that he is not acting solely in the interest of the firm or 
person who employs him. 

It is rather too much to hope, however, that the Bill above set 
out will become law in the present session. The matter has now 
been before the public for a long time, and the delay can only be 
explained by the fact that the evil is so great that an attempt to 
suppress it would involve the exposure of a large number of persons. 
In the meantime, however, it must not be assumed that those who 
suffer from the system of secret commission are entirely without a 
remedy. 

It has long been held that commission received by aa agent or 
a trustee of a purchaser from a vendor, without the knowledge of 
his principal is a bribe; it is a profit which the principal has a 
right to extract from the agent whenever it comes to his know- 
ledge (Phosphate Sewage Company +. Hartmont, 5 Ch. D., 394). 
Moreover, under existing law, an agent for sale who takes an 
interest in a purchase negotiated by himself is bound to disclose to 
his principal the exact nature of his interest ; and it is not enough 
that he should merely disclose that he has an interest, or to make 
statements such as would put the principal on inquiry (Dimn +. 
English, L.R. 18 Eq. 524.) 

Lord Justice Romer in the case of Hovenden +. Milhoff (1900, 
83 L.T. 41) said :—‘‘ If a gift be made to a confidential agent with 
the view of inducing the agent to act in favour of the donor in 
relation to transactions between the donor and the agent’s principal, 
and that gift is secret as between the donor and the agent—that is 
to say, without the knowledge and consent-of the principal—the 
gift is a bribe in the view of the law.” The Court will not inquire 
into the motive of the vendor in giving the bribe. There is an 
inevitable presumption that the agent was influenced by the bribe. 

It is to be observed, however, that it must be shown that the 
receipt of a commission makes, or is likely to make, the agent have 
an interest contrary to the interest of his employer. In Rowland 
z. Chapman—a case heard in 1901—one of the purchasers of land, 
who acted as agent for all the purchasers in negotiating the pur- 
chase, received a commission on the amount of the purchase money 
from the vendor, but his interest was to obtain the land as cheaply 
as possible. It was decided that the purchasers were not entitled 
to rescind, and that the rule that a purchaser can rescind a con- 
tract for sale, entered into by his agent on his behalf, on the 
ground that the agent has received a secret commission from the 
vendor, only applies where the agent has, by reason of the receipt 
of the commission, an interest conflicting with his duty to his 
principal. 


Temple, April 30th. LEX. 


S1r,—This subject has been brought forward over and over again. 
It is a well-known fact that both engineers and contractors are to 
blame, and will be so long as human nature is at present 
constituted. 

There is the boasting, blustering, no-conscience contractor, who is 
so thick skinned he cannot be snubbed ; he sees no harm in it—not 
he! Cannot he do what he will with his own? There is, on the 
other hand, the underpaid assistant, whose capabilities and 
integrity are to be of the highest, for the pay—as your advertise- 
ments testify—of less than a second-rate mechanic—the tempter 
and the tempted. 

There is the contractor's representative, with less conscience 
than his master, with his petty cash expenses, inviting the clerks 
and assistants of the architects and engineers to lunch, from quite 
disinterested motives—pure friendship, in fact! Then, again, the 
representative who can spend the most petty cash is, of course, the 
most favoured. 

This is perhaps a trifle lower in the scale than your correspondent 
“*C,” is aiming at, but it is the root of the evil, and it is beyond 
human skill to find a remedy. 

The world is full of Pecksniffs and Paul Leighans, it is true, 
and pity ‘tis, ’tis true.’ They have noconscience to be pricked, and 
no law man can devise will give them one. Retribution, we are 
told, will certainly overtake them, and this is our only consolation, 

May 3rd. F. W. J. 


Srr,—Your correspondent ‘‘C.” brings forward a subject which 
all right-thinking men will consider of the first importance. 
Although possibly not so bad as some other countries in this respect, 
there is far too much bribery and corruption even in England. I 
have seen many letters from men in positions of trust, offering to 
sell their souls and betray their clients’ and employers’ interests for 
a consideration. 

I would ask what has become of the Bill which was to make the 
giving and taking of bribes and secret commissions a penal offence, 
Doubtless many of your readers, as myself, hailed the prospect of 
such legislation with satisfaction, and were correspondingly dis- 





appointed when it fell through. You may not be able to make 

people good by Act of Parliament, but if it were an indictable 

offence three-fourths of the present givers and receivers of these 

commissions would drop them, XN, 
May 4th. 


THE METRIC SYSTEM. 

Sir,—Referring to the opposition of Herbert Spencer to the 
metric system, a writer in an electrical magazine suggests that 
while the compulsory change of all existing British weights and 
measures would involve an enormous amount of trouble, yet, if 
effected slowly, that and all other drawbacks are more than 
counterbalanced by the simplification of calculations generally, 

This writer thus ignores the still greater complication of dua! 
calculations to be done by, or for, the people generally during 
the long transition ; though, as eminent men advocate the chang: 
to facilitate their calculations, this objection may not. carry 
much weight. ; 

But the disregard of all the confusion and expense attending th. 
practical change from one set of standards, gauges, and inter 
changeable parts to another, alluding to engineering only, i. 
noticeable in many who advocate the metric system. The British, 
system, ‘‘or want of system,” as contemptuously termed recently, 
is the natural growth of centuries, extending to all the.world, and 
practised by more than one hundred millions of those foremost in 
all the industrial arts ; so there must be some justification for its 
existence. Like an upstart usurper, however, who kills a sovereign, 
to take his throne, the new system must needs destroy the old onc 
and compel all to change, so that scientific calculations can be made 
more easily, 

The truth is we need both systems, each in its proper sphere ; 
and as both are legalised, there is no need of compulsion. I[f any 
mechanical advantage appears in the decimal system, there is 
every opportunity for its adoption; and after Professor Jevons’ 
logical machine, we may reasonably expect an automatic calculator 
of both systems that will satisfy the most exacting calculator, even 
in price. But let no one urge that the metric system will extend 
our commerce abroad. Oriental, and many other nations, wil! 
continue to take our machinery whichever system is used ; but not 
those who have barred us from their markets by hostile tariffs, and 
who will find a still greater opening here if we apply their own 
standards of measurements in our home market. 

J, SINCLAIR FAIRFAX, 

37 and 39, Essex-street, Strand, W.C., 

May 3rd. 


COILED SPRINGS. 

S1r,—1] shall be very much obliged to any of your readers who 
will tell me how to calculate and set out graphically the stresses in 
coiled steel springs, such as those in watches. It seems to be clear 
that one end, that inside the smallest coil, exerts a pull in the linc 
of the spring. It is very far from clear that this is the case with 
the outer end. Sauniers’ great book on horology supplies no 
information, although it deals with most other questions that can 
be asked about springs. Rankine has dealt with helical springs, 


Obviously, the pull of a spring of the coiled ribbon type must be 
due to the cross bending of the ribbon, and the total pull must 
bear some definite relation to the cross bending. But I have failed 

raphic stress diagram showing how 
Stato a pull in the line of the steel 
Y. 


to construct any convincing 
the cross bending is converte 
band or tape. 

Westminster, May 3rd. 


A PUZZLER. 

Sir,—The peculiarity noticed by ‘ C, E.” could be accounted for 
by a physical reason. 

The dilatation produced by heat in the tiles is not the same 
sustained by the rest of the wall; in a short row the difference is 
practically unnoticeable, while in a long one it could be enough to 
break the mortar holding the tiles. 

ARTHUR M., IssEi, 

Wallsend-on-Tyne, May 2nd. 
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RAILWAY MATTERS. 

Tur Gloucester electric tramway system was formally 
ened on Tuesday. 

THE service Of motor cars between Helston Station, 

- and the Lizard has been augmented by the Great Western 


of 


Mullion, 
Railway Company. 

Tur Board of Trade have recently confirmed the 
\ldershot and Farnborough Light Railway (Amendment) Order, 
1904, amending the Aldershot and Farnborough Light Railway 
Order, 1902. : 

Tur meeting of the Tramways and Light. Railways 
\ssociation called for this evening, to consider the question of 
running powers, has been postponed to a later date, of which due 


notice will be given by the secretary. 


[y is announced that operations will shortly be com- 
menced witha view to using electricity on the Newport Pagnell 
branch of the London and North-Western Kailway—a stretch of 
about four miles, The system proposed is similar to that already 
adopted on the Lancashire and Yorkshire Railway. 


Sraristics have been compiled which show that during 
the past six months the railroads of the United States have ordered 
only 29,540 freight cars, against 133,420 ordered during the corre- 
sponding period the previous year. During the past six months 
the locomotive orders amounted to 634, as compared with 2459, 


A contract for thirty-one locomotive engines and 
tenders required for the Indian State Railways has been placed in 
the hands of Messrs. Beyer, Peacock, of Gorton, These locomo- 
tives are for the main-line service, and are of exceptional size. It 
is understood that fifteen of the locomotives are to be delivered 
within the ensuing six months. 


Ix Sweden, according to recent reports, peat fuel is 
being used in locomotives. On the Government railroad from 
Elmhut to Malmé specially constructed freight locomotives have 
heen fired during the past year wholly with peat fuel, or with a 
mixture of the peat blocks with English coal, and the engineer's 
reports claim for the experiment both a mechanical and economic 
SUCCESSs 

Ar a meeting of the Board of the Metropolitan Railway 
Company, Held last week, the chairman, Colonel J. J. Mellor, 
intimated that, owing to failing health, he felt compelled to resign 
the chairmanship. The resignation was accepted with great 
regret, and the Board unanimously appointed Sir Charles McLaren, 

jart., M.P., to the chair, Colonel Mellor will retain his seat on 
the Board. 

Tue contract for important alterations and extensions 
to West Hartlepool Railway Station has been let. The principal 
improvement will be the construction of another main platform at 
the east side. The present platform accommodation is all at the west 
side of thestation, and consists of one main platform with short docks 
ut either end. A bridge is to be erected to provide communication 
between the two sides of the station. 


ALL previous records were eclipsed on Saturday evening 
in covering the distance between Plymouth and London on the 
Great Western Railway. The American liner Philadelphia arrived 
at 4-57 in the afternoon, bearing a mail of 736 bags, and the train 
leaving Plymouth at 6-1, arrived at Paddington at 9-55, thus 
vccupying 234 minutes in the run of 246 miles, although two stops 
were made—one at Exeter and one at Bristol, 


Tue London and North-Western Railway this week 
commenced an accelerated train service between London and 
Manchester. One train each way is now timed to complete the 
journey of 183 miles, 7/4 Stoke, in 35 hours, Only one stop is 
made by these trains, namely, at Stockport. It is said that the 
company is prepared, if necessary,to further accelerate the trip 
by half an hour, eliminating the Stockport stop. 


AFTER nearly forty years’ service Mr. Richard Barker 
has retired from the service of the Great Central Railway Company. 
About fifteen years ago he was appointed outdoor assistant to the 
superintendent of the line, and when Mr, Sam Fay, the present 
general manager, divided the tine into five sections, Mr. Barker 
was appointed district superintendent of the Manchester district, 
which includes the section of the line from Manchester to Sheffield. 


THE railway revenue for New South Wales for the 
March quarter amounted to £939,835, as compared with £815,961 
in the corresponding quarter of last year. The railway expendi- 
ture amounted to £559,361, as compared with £506,850 in the 
March quarter of 1903. The tramways revenue amounted to 
£209,279, as compared with £199,789, and expenditure £163,773, 
as compared with £156,987 in the corresponding period of last 
year, 


THE installation of low-pressure pneumatic signalling, 
which has been erected by the British Pneumatic Railway Signal 
(Company at Staines Junction, on the London and South-Western 
Railway, was successfully opened recently. The installation com- 
prises two cabins, one situated on the west side of the station at 
Staines, in the centre of a triangular junction, where three boxes 
of the ordinary mechanical type have hitherto been necessary for 
the safeguarding of the traffic. 


Tue Great Central Railway Company finds that the 
zone system of booking introduced on its line has proved very 
successful, It has accordingly been decided to extend it and put 
other ‘‘zone fares” into operation in Manchester. The new 
routes, which will be covered by one specified fare, include stations 
between Manchester and Hyde, Manchester and Ashton, and 
Manchester and Mottram. It is said that the Great Central 
Company will probably extend this scheme until it includes all 
their system. 


On Tuesday night Mr. Cosmo Bonsor, chairman of the 
South-Eastern Railway Company, opened the new pier at Queen- 
borough, which has been built at a cost of £120,000 on the site of the 
pier which was destroyed by fire four yearsago. The ceremony took 
place in the presence of officials of the South-Eastern and Chatham 
Railway Company, the Zeeland Steamship Company, and the 
Netherlands State Railways. The night service of mai’ steamers 
between England and Flushing, which has run from Port Victoria 
since the fire, will be resumed from Queenborough Pier. 


Tue Victorian Railway Commissioners have issued the 
most satisfactory statement regarding the finances of the depart- 
ment that has been published since they took office in the middle 
of last year, The results of the new administration are markedly 
gratifying when a comparison with 1903 is instituted. The figures 
given deal with the month of January, and it is shown that, 
although 33,287 less train miles were run this year than in January, 
1903, there was an increase of no less than £66,302 in the gross 
revenue, To achieve this result an increase of only £940 in working 
expenses was necessitated, 


_ Tue Berlin Electric Railway, which is known as the 
Elevated and Underground Electric Railway, carried 29,628,463 
persons in 1903, as compared with 18,813,994 passengers in 1902, 
while the short level section associated with the undertaking trans- 
ported an additional 2,507,649 persons, as against 1,227,010 in the 
preceding period. The total working receipts amounted to £190,903, 
and the expenses to £100,126. After providing for the interest on 
the bonds, which amounts to £390,000, and making provision for 
reserve and renewal funds, there remains a net profit of £57,523. 
It is proposed to pay a dividend at the rate of 34 per cent. for the 
year on the share capital of £1,500,000, o 








NOTES AND MEMORANDA. 


THE new armoured first-class cruiser Devonshire, the 
first keel plate of which was laid 7 the Prince of Wales in 1902, 
was launched at Chatham on Saturday. 


Conclusive evidence of the presence of radium emana- 
tion in the Buxton springs is said to have been obtained. The 
activity of the gas obtained falls to half value in about 35 days ; 
this corresponds with the time for the radium emanation. 


By means of the Réntgen rays it is easy, in spite of the 
non-transparency of the shell, to locate pearls in pearl oysters 
without opening the shell or injuring the mollusc in any way. 
The process is now employed in the Ceylon pearl fishery, saving 
much time and preventing the unnecessary waste and thinning of 
the beds, hitherto unavoidable. 


THE dust destructor of the Horsfall pattern which has 
been installed at West Hartlepool has six cells, and is capable of 
burning 60 tons of material in twenty-four hours. This is equal to 
over 10 tons per cell per day, or 31-51b. per square foot of grate 
per hour, The evaporation per pound of refuse comes out at 
about 1-56 1b. at and from 212 deg. Fah. 


Ow1nG to the fact that picric acid is slightly soluble in 
petrol, it has been proposed to make use of this substance to 
enrich the mixture. The quantity should not exceed 5 per cent. 
or the firing is irregular. This quantity appears to increase the 
power from 5 to 15 per cent. ; but the explosion products are 
corrosive, and the picric acid separates out as the petro! is 
vaporised, 

ACCORDING to a French authority, accumulator factories 
have a serious effect on the health. It has been found that 40 
employés in one factory had 802 days of illness from the effects of 
lead poisoning. At the same works in 1901, with 25 employés, the 
number of days of illness was 422. The mean annual daysof illness 
of a worker from handling lead and its salts in accumulator fac- 
tories is therefore 19. 

THERE were 82 vehicles represented on the parade of 
heavy motor vehicles held by the Automobile Club on the Thames 
Embankment on Saturday last. These included 69 steam vehicles, 
12 petrol, and 1 electric vehicle. Prizes were awarded to the 
drivers of 28 vehicles. The three City of Westminster Thorny- 
croft vehicles were considered by the judges to be of a very high 
order of merit, and would certainly have had the team prize if one 
had been awarded. 


AccorpIne to an article in L’Echo des Mines et de la 
Metallurgie, 03 to 0°5 per cent. of vanadium in steel is sufficient 
to double the resistances to shock, crushing, and tension, and gives 
extreme hardness, possibly by the reduction of iron oxide. The 
maximum hardness is attained by annealing at 700 deg. to 
800 deg. Cent., so that vanadium steel is suitable for high-speed 
cutters, and it is suggested that the same property should make 
this alloy suitable for projectiles. 

At Bruges the existing port is being considerably 
enlarged. Three new basins have been constructed. The east 
basin, 211 by 973 yards, and the west basin, 585 by 97% yards, are 
parallel, and are connected by the north basin—diameter 173 yards 

which also serves for manceuvring. At the end of the west basin 
is the lock which connects the new port with the old port and the 
Ostend Canal, and so with the entire cana] system of the country. 
This lock has a length of 3163ft., a width of 39ft., and an anchor- 
age depth of 15ft. 


In order to facilitate the navigation of large vessels as 
far as Boma and Matadi, the Congo Free State Government is 
about to have a dredger constructed, powerful enough to remove 
the obstacles encountered on the river Congo, at certain seasons 
of the year. These obstacles, caused by large deposits of sand at 
certain portions of the lower river, seriously impede navigation. 
The machine chosen is a suction dredger, similar to those used at 
the port of Heyst, and in the harbour improvements of several 
large German ports. 


Tur United States Consulate has been working hard to 
improve and cheapen direct communication between the United 
States and the Levant. Some years ago the freight from New 
York to Constantinople was £2 per ton, with transhipment at 
Liverpool. The establishment of a direct line brought the freights 
down to 17s. 6d., and the result has been a considerable increase 
in American trade with Turkey. American imports from Turkey 
have risen from £1,000,000 to £2,200,000 during the last ten years, 
and American exports to Turkey have also risen considerably. 


THE action of silicon upon water at a temperature near 
100 deg. C. formed the subject of a communication to the Paris 
Academy of Sciences lately by M. H. Moissan and F. Siemens. 
By the prolonged action of water at about 95 deg. C. upon silicon, 
either crystalline or amorphous, a small quantity of hydrogen is 
evolved, and each particle of silicon is surrounded by a coating of 
hydrated silica. This effect was shown to be due to the minute 
amount of alkali dissolved from the glass, since it was stopped by 
the presence of a small quantity of acid, and no such effect could 
be observed in vessels of platinum or of fused silica. 


Wuar are claimed to be two of the largest spiral 
springs ever made in the U.S.A. were shipped recently from Pitts- 
burgh. The springs are 27}in. in diameter, and have a height of 
34in., says the Jron Age. When closed solid they are 9in. high. 
They are made of 14in. steel, and the bars were 533in, in length. 
The springs are so elastic that they can be moved with the finger, 
while it requires a pressure of 3000 lb. to close them down. ' The 
rule among spring makers has heretofore been that the inside 
diameter of a spring must not be over ten times the thickness of 
the bars without special appliances to keep the coils in position. 
These springs, however, are seventeen times the diameter of the 
bar. 


Tue United States new armoured cruiser California was 
launched last week at the yard of the Union Ironworks, San Francisco. 
The California will have a displacement of 13,800 tons sheathed, and 
an indicated horse-power of 23,000, giving a speed of 22 knots. 
Her principal dimensions are:—Length, 502ft.; beam, 7Oft. 
sheathed ; draught, 24ft. 6in. Her armament will consist of four 
8in. breech-loading guns in pairs in the turrets, fourteen 6in, quick- 
firing, eighteen 14-pounder, twelve 3-pounder semi-automatic, 
four 1-pounder quick-firing, four 1-pounder automatic, two -30 
Gatling, six -30 Colt, and two 3in. field guns, She will also carry 
two torpedo tubes submerged forward. She has a complete steel 
belt 74ft. wide, for 244ft. amidships 6in. thick at the top and din. 
at the bottom. 


Tue pickling of structural steel was probably first done 
in the United States in connection with the steel flooring of the 
Williamsburg Bridge in New York City. The specifications for 
the 12in. channels on which the paving blocks are carried required 
them to be cleaned and painted with pure linseed oil while still 
hot from the rolls. When it came time to execute the work, these 
specifications were changed so as to permit the metal to be cleaned 
in pickling baths. The channels were first boiled in a 10 per cent. 
solution of caustic soda to take off grease, and were then rinsed in 
boiling water. Afterward they were dipped in a‘ boiling 10 per 
cent. solution of sulphuric acid until all the oxide was removed. 
After being rinsed in boiling water, they were dipped in a boiling 
10 per ce it. solution of carbonate of soda to free them from any 
trace of acid. Finally they were rinsed in boiling water, dried 
over steam pipes, and then treated by the Sabin process of 
enamelling. 








MISCELLANEA, 


Tur Leyburn District Council have received sanction 
for a loan of £4000 for the purpose of constructing sewerage and 
sewage disposal works, and will now proceed with the work. 


THE new turbine steamer Londonderry, built by 
Messrs. Denny and Brothers, at their Dumbarton yard, for the 
Midland Railway Company’s new Irish Channel service, was 
launched last Friday. The new steamer is 320ft. long, with 42ft. 
beam, and her guaranteed speed by Parsons turbines is 20 knots 
per hour, 

30RINGS for coal some years ago near Calais were 
without practical result. Recent investigations near Etaples have 
only led to the discovery of a water supply, which will be utilised 
by the municipality of that town. Borings at Saigneville, near 
Abbeville, have reached a depth of over 200 yards. The company 
carrying on these investigations is reported to contemplate others 
near Réthel, in the Ardennes. 


Dvurine the first three months of this year 5372 vessels 
measuring 862,799 register tons net used the North Sea and Baltic 
Canal, against 5727 ships and 808,023 tons in the first quarter of 
1903. The dues collected amounted to M. 439,589 against 
M. 404,132. The figures for the month of March alone are 
2328 ships, 329,804 tons, and M. 166,915, against 2789 ships, 
337,911 tons, and M. 172,811 in March, 1903. 


Tue Cunard Company has placed orders for two new 
fast vessels, which they are building under their arrangement with 
the Government, with Messrs. John Brown and Co., of Sheffield 
and Clydebank, and Messrs. Swan, Hunter and Wigham Richard- 
son, of Wallsend. The two boats will be the fastest on the Cunard 
service. They will each be 750ft. long and of 80ft. beam. They 
will have something like 60,000 horse-power, and will be worked by 
turbines. 


THE quantity of coal exported during the three months 
ended March 3Istlast at a value not exceeding 5s. per ton was 
334,782 tons; exceeding 5s., but not exceeding 6s. per ton, 
944,413 tons ; exceeding #s., but not exceeding 7s. per ton, 88,597 
tons ; exceeding 7s., but not exceeding 8s. per ton, 707,897 tons : 
exceeding 8s. per ton, 8,431,180 tons. The sate of Customs have 
no official information as to the reason why smaller quantities are 
shipped at values between 6s. and 7s. per ton. 


‘ 








A TELEGRAM from Reuter’s agent at Washington, dated 
Tuesday last, states that the Court of Inquiry into the gun explo 
sion accident on the battleship Missouri, which cost the lives of 
thirty-two men, in its report, recommends that no further pro 
ceedings be taken, exonerates the officers and crew, commends 
their bravery, and finds that the explosion was due toa “flare 
back,” meaning the blazing up of certain gases when the breech 
was opened. The form of the smokeless powder will probably be 
changed in future, so as to effect even combustion, 


QUESTIONED by Sir E. Flower if he would consider the 
possibility of allowing aleohol used for manufacturing purposes in 
the United Kingdom—such as the production of artificial dyes—to 
be freed from the payment of duty, the Chancellor of the Exchequer, 
in a printed reply, says:—Section 8 of the Finance Act, 1902, 
authorises the Commissioners of Inland Revenue to permit the use 
of duty-free spirits in any art or manufacture in which it can be 
proved to their satisfaction that the use of methylated spirits would 
be unsuitable or detrimental. Under this section the Commis 
sioners have already granted permission for the use of duty-free 
spirits in a number of cases, and any further applications will be 
carefully considered. 


At the annual meeting of the Roads Improvement 
Association, held atthe Westminster Palace Hotel, last week, it was 
stated in the year’s report that important correspondence had 
passed between the association and the London County Ceuncil on 
the question of the regulation of slow-going traffic in London. 
From this it appeared that the Home Secretary’s aid had been in- 
vited in the matter, but that gentleman had expressed the opinion 
that, following precedents set by Parliament, a by-law on the sub- 
ject should not apply generally, but should be restricted to certain 
streets in which the obstruction caused by such traffic was most 
felt. It also appeared that the London County Council was now 
considering the question as to what streets should be brought 
within the provisions of the proposed by-law. 


ALTHOUGH coal is found in the Argentine Republic, it 
would appear that Cardiff coal is not likely to be supplanted for 
some time at any rate. According to a comparative table, the 
analyses of various kinds of coal give the following results :—Sur- 
face coal of Neuquen and Santa Cruz, 49 to 65 per cent. of fixed 
carbon, 27 to 35 per cent. of volatile matters, and 0-355 to 17 per 
cent. of ash, heating power (water and ash being removed) 7852 to 
9463 ; ‘‘Las Higueras” coal, at a depth of 20 to 30 metres, 43 to 
50 per cent., 31 to 34 per cent., and 4 to 16 per cent. of the said 
matters respectively, heating power 5486 to 6391; ‘‘ San Rafael” 
52, 45, and 1-6 per cent. respectively of matters, and heating 
power 8924; Cardiff coal, 98 per cent. of fixed carbon, 7} per 
cent. of volatile matters and 1-8 per cent. of ash, heating. power 
8672. 

Dvrine last year motor cars for hire appeared in the 
streets of Warsaw, but before the end of the year they were with- 
drawn, as they did not pay. In the same way motors for the 
transport of goods also disappeared. The chief reason is that 
they were found too expensive. Many concessions were also 
granted during the year for the carriage of passengers and mai's 
in various parts of the country which are not reached by railway, 
but not one of them was a success, in some cases on account of the 
state of the roads, and in others because the contractor only got the 
concession with a view to sub-letting it. There would really appear 
to be an opening in many places for motor car communication if 
properly established by a contractor who knew what he was about. 
and did not look to make his fortune right off, says the British 
consul at Warsaw. 


THE coroner’s jury appointed to investigate the causes 
of the death of a man in the recent hotel building collapse in 
New York has returned a verdict finding the owner and the 
steel-work contractors ‘‘grossly, criminally negligent in the 
methods adopted and followed by them in the erection of the 
building.” The jury made the following suggestions :—‘*We 
recommend that the practice of the erection of buildings without 
the superintendence of the original architect or a competent 
builder of at least five years’ experience be prohibited by law. 
We further recommend that the Building Department of the City 
of New York have a corps of competent engineers to inspect the 
erection of all buildings requiring engineering skill, and that : 
copy of the approved plans of each building be kept on the 
premises during construction.” 


THE Worcester Polytechnic Institute, of Worcester, 
Mass., is erecting a testing plant, in which American automobile 
manufacturers are showing considerable interest. The apparatus, 
which will be arranged so that an automobile may be run directly 
into the building and into position for the test, comprises a shaft 
supporting two large pulleys or drums 24in. or more in diameter, 
upon which the rear wheels of the automobile will rest. The shaft 
projects beyond the pulleys for the attachment of an Alden absorp- 
tion dynamometer, and a traction dynamometer will be placed 
behind the machine and connected to its rear axle or driving 
shaft, so that a pull in either direction can be accurately measured 
on scales. The Alden dynamometer will furnish the loads required 
in testing, and may also be used to check the results obtained by 
the traction dynamometer. Revolution counters and tachometers 
will indicate the speed and the equivalent distance travelled. 











464 THE ENGINEER May 6, 1904 





735-B.H.P. COMPOUND ENGINE, BEDFORD CORPORATION ELECTRICITY WORKS 


MESSRS. W. H. ALLEN, SON, AND CO., LIMITED, BEDFORD, ENGINEERS 


(For description see page 467) 














Swain Sc. 
“THe EnGineeR” 











s 
fd 

he 
& 


é 
if 
y 








THE ENGINEER 





465 





May 6, 1904 








—— 


FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


STRIA.—F. A. BROcKHAUS, 7, Kumpfgasse, Vienna, 
CHINA.—KELLY AND Wats, Limirep, Shanghai and Hong Kong. 
FRANCE.—Boyvkau AND Cuevit.et, Rue de la Banque, Paris. 
GERMANY.—ASHER AND Co., 13, Unter den Linden, Berlin. 
F, A. Brocknavs, Leipzic ; A. TWEITMEYER Leipzic. 
INDIA.—A. J. ComBRIDGE AND Co., Railway Bookstalls, Bombay. 
JTALY.—LOEScHER AND Co., 307, Corso, Rome; Booca Freres, Turin. 
JAPAN.—KELLY AND Watsn, Limitep, Yokohama. 
Z. P. Manuva AND Co.. 14, Nihonbashi Tori Sanch 
RUSSTA.—C. RICKER, 1h, Nevsky Prospect, St. Petersburg. 
g, AFRICA.—Wa. Dawson & Sons, Limirep, 7, Sea-st. (Box 489), Capetown. 
Gorpon AND Gortcn, Long-street, Capetown. 
R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 
J. ©. Juta anv Co., Capetown, Port Elizabeth, Johannesburg, 
East London, Grahamstown, King Williamstown, Stellenbosch, 
Hanpvew Hovsg, Liuitep, Kimberley. 
Apams AND Co., Durban and Maritsburg. 
AUSTRALIA.—GorDon AND Gorcn, Melbourne, Sydney, and Brisbane, 
R. A. THOMPSON AND Co., 180, Pitt-street, Sydney; Melbourne, 
Adelaide, and Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Urton anb Co., Auckland; Craia, J. W., Napier. 
CANADA.—MONTREAL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 88 and 85, 
Duane-street, New York ; Susscription News Co., Chicago. 
STRAITS SETTLEMENTS.—KELLy anp Watsn, Liuirep, Singapore, 
CEYLON.—WisayaRTNA AND Co., Colombo. 





AU! 





, Tokyo. 











SUBSCRIPTIONS. 


Tur ENGINEER can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) .. £0 14s. 6d. 
Yearly (including two double numbers). . £1 9s. Od. 
Ciotn Reaptno Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 
If credit occur, an extra charge of two shillings and sixpence per annum 

vill be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive THE ENGINEER weekly and post free. Subscriptions sent 

be made — to THe ENGINEER, and 


by Post-office Order must 
blisher, 


accompanied by letter of advice to the 


Tun Paper Coptss. Tuick Paper Coptss. 
Half-yearly £0 188. Od. | Half-yearly .. .. £1 Os. 8d. 
Yearly £1 16a, Od. | Yearly .. .. .. £2 Os, 6d. 

e difference to cover extra postage.) 


ADVERTISEMENTS. 


«7 The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 

Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o'clock on Tuesday morning in 
each week. 

Letters relating to Advertisements and the Publishing Department of the 
Paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
letters to be addressed to the Editor of THe ENGINEER. 


T:legraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.”’ 








PUBLISHER'S NOTICES. 


.* During the rebuilding of the house, No. 33, 
Norfolk - street, ‘‘THE ENGINEER” will be 
edited and published in Temporary Offices, 
Nos. 2 and 3, Norfolk-street, to which all com- 
munications for the Editor or Publisher should 
be addressed. 


THE PREMIUM SYSTEM. 


*,* The demand for the pamphlet on “‘The Premium System of 
Paying Wages” has been so great that two editions were rapidly 
ethausted, and we have found it necessary to print a third. This 
is now ready, and since we were obliged some time ago to tell 
many correspondents that copies could not be obtained, we take this 
opportunity of informing our readers of the appearance of this 
third edition. It is substantially the same as the two previous 
rssues, and will, we believe, be found valuable to employers and 
uanagers who contemplate adopting this rapidly-extending system 
of paying workmen, 
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TO CORRESPONDENTS. 


427 In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Jor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stanuped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

4 All letters intended for insertion in THE ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications, 

We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


A. W. Z. (Kostroma, Russia)—You can no doubt obtain a copy of 
Stromeyer and Baron's paper on ‘‘ Water Softening” by writing to the 
Secretary of the Institution of Mechanical Engineers, Storey’s Gate, 
Westminster. 

TeRrRaAce.—We fail to grasp your meaning. The admiral or the general 
going into action is not the man who has been bribed to pass unfilled 
shells. For the rest, an engineer should not, under any conceivable 
cireumstances, accept money from a contractor. The man who offers 
it is not likely to be so finely organised that his feelings will be hurt 
by its refusal, 

M. J. (Norwich).—You have omitted the size of the pipes you want and 
the quantities. Any metal merchant will supply you with copper 
tubing down to ,*, external in lengths of about 6ft. in small quantities. 
Try, for example, the Farringdon Works, Shoe-lane, or Stanton Bros., 
Shoe-lane, London. For large quantities you might try Birmingham 
Battery and Metal Company, Limited, 0. John Spencer, Limited, of 
Wednesbury. For aluminium tubes try the Birmingham Aluminium 
Casting Counpany, Cambridge Works, Birmingham. 


INQUIRIES. 


FUSIBLE PLUGS. 

Sim,—Can any of your readers tell me the very best mixture for 
the fusible parts of fusible plugs for boilers, and at what temperature it 
would melt ? ENGINEER. 

Wolverhampton, April 80th. 











MEETINGS NEXT WEEK. 

PERMANENT Way InstrruTionN.—Saturday, May 7th, at 2.30 p.m., at 
the Wyvern Hotel, Leicester. Council meeting. 

Tue INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ ASSOCIA- 
TION. — Monday, May %th. Paper, ‘‘A Method of Locomotive Valve 
Setting,” by Mr. G. C. Schultz. 

Tue Institution or Exvectricat Encingers.—Thursday, May 12th’ 
at 8 p.m., at the Society of Arts, John-street, Adelphi, W.C. Ordinary 
general meeting. Paper, ‘‘ The Steam Turbine as applied to Electrical 
Engineering,” by Messrs. Parsons, Stoney, and Martin. 

Tue Farapay Society.—Monday, May 9th, at 8 p.m., in the Library 
of the Institution of Electrical Engineers, 92, Victoria-street, S.W. 
Papers: ‘Studies in Viscosity,” by C. E. Fawsitt, D.Se., Ph.D. ‘‘The 
Electrolytic Oxidation of Aathracine,” by Alberto Fontana and F. Mollwo 
Perkin. 

Society or Arts.—Monday, May ‘th, at 4.30 p.m. Cantor Lectures: 
‘*The Majolica and Glazed Earthenware of Tuscany,” by Professor R. 
Langton Douglas, M.A. Tuesday, May 10th, at 8 p.m. Applied Art 
Section. ‘Crystalline Glazes and their Application to the Decoration of 
Pottery,” by William Burton, F.C.S. nesday. May 1ith, at 8 p.m. 
Ordinary meeting. ‘Early Painting in Miniature,” by Richard R. 
Holmes, C.V.0. Thursday, May 12th, at 4.30 p.m. Indian Section. 
“ British-grown Tea,” by A. G. Stanton. 

Roya InstiTuTION oF Great Britarn.—Friday, May 13th, at 9 p.m. 
Discourse on “‘The Queen Victoria Memorial,” by M. H. Spielmann, 
F.S.A. Afternoon Lectures: Tuesday, May 10th, at 5 p.m., Lecture II. 
on ‘‘ Meteorites,” by L. Fletcher, M.A., F.R.S.—Thursday, May 12th, at 
5 p.m., Lecture II. on “Great Britain and Europe (1763-1793),” by Arthur 
Hassall, M.A.—Saturday, May 14th, at 3 p.m., Lecture II. on “ Sonata 
Style and the Sonata Forms,” by Donald Francis Tovey, B.A. Monday, 
May %th, at5 p.m. General monthly meeting. 
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COOPERS HILL COLLEGE. 


Tuat which we have long regarded as inevitable 
has come to pass. Coopers Hill Engineering College 
is to be closed. We have recorded in our pages 
most of the vicissitudes through which the Institu- 
tion has passed. To deal minutely with its history 
would now be superfluous. It was called into exist- 
ence to supply the Indian Government with better 
trained men than any who could then be had on the 
open market ; at all events at the salaries which the 
Indian Government proposed to pay. From the 
first there was friction. The engineers of the Public 
Works Department said that the young men sent 
out after three years’ training were, with certain 
exceptions, of little use. The Coopers Hill men, on the 
other hand, complained that the Government did not 
treat them properly; that the true value of their pay 
had not been explained to them, and that the 
chances of promotion were very small. The Govern- 
ment were censured by both parties. There was 
much force in the complaints on both sides. It is 
true that the teaching in the College was excellent. 
Unfortunately, however, it was not of the kind 
wanted. Many humorous stories have been told of 
the experiences of the Coopers Hill men in India, 
one of which may be repeated here, because it sets 
forth very clearly the way in which the College 
failed to be of use. A young man was sent to get 
piles driven in the bed of a river by native workmen. 
He was specially selected because he had written 
an excellent little paper on pile driving and pile 
work in general. A couple of weeks passed and his 
chief heard nothing of the progress of the work: He 
went to see for himself, and found that the Coopers 
Hill man did not know how to get a pile set on end 
in the stream. His theory was perfect ; his practical 
knowledge non-existent. After the lapse of years 
matters improved. The men sent out to India were 
really good and useful, but the training was horribly 
expensive to the pupil, and yet the College was 
worked at a dead loss to the Government. Various 


Information concerning one profoundly affecting the 
working of the College will be found in our issue 
for February 15th, 1901. Numerous changes have 
been made. At last Mr. Brodrick has decided that 
the College must be closed. 

The reasons that he assigns are twofold. In the 
first place, the institution cannot be made to pay ; 
in the second, it is not wanted. When it was first 
called into existence it was scarcely possible to 
obtain young engineers with a college training. 
For reasons which it is not necessary to state 
in detail, the Indian Government found that they 
could not get men who were suitable unless they 
had passed through college. The social element 
came into play, among other factors regulating the 
situation. But for some years past there has been 
an ample supply of college-trained engineers, and 
Mr. Brodrick holds that the Indian Government 
will have a far larger number of men from whom to 
select the best, in the open market than could 
possibly be supplied by Coopers Hill. We have not 
the least hesitation in saying that he is right. The 
Indian Government are, however, of a different 
opinion. They apparently have a very sincere 
affection for Coopers Hill, and they maintain that, 
despite any slight falling off in the quality of those 
recruited—due, they believe, to some laxity in the 
management which no longer obtained—on ~ the 
whole they got better men suited to the require- 
ments of India than were likely to be obtained in 
the open market; and they back up this expres- 
sion of confident opinion by saying that the Indian 
Government claimed to be the best judges of their 
own needs and of the manner in which to supply 
them; they had opportunities of judging of the 
personnel of the recruits sent out to India which 
were denied to residents in England; they benefited 
by the merits or attainments of these recruits, and 
they suffered proportionately by their failure. 

It is impossible to reconcile this argument with 
the censures of the committees of investigation. It 
seems to be beyond question that a much better 
training is now to be had in the various technical 
colleges of this country than has ever been imparted 
in Coopers Hill; and we are driven to conclude that 
the Indian Government have had next to no 
experience of the “open market man,” or else that 
the small number of really first-rate men who have 
gone from Coopers Hill to India have been accepted 
as samples of the whole lot. Mr. Brodrick’s reply 
is quite to the point. He says that he cannot 
ignore the report which he has received, and the 
evidence of experts as to the character of the work 
done by the colleges. He recognises the merits of 
the public officers trained at Coopers Hill, but 
he believes that equally good, or even better, results 
might be obtained by a different system at less 
expense to the Indian revenues. He goes on to say 
that he fully appreciates the high standard of 
honour and duty which prevailed in the Public 
Works Services of India, who had worthily main- 
tained the traditions inherited from past genera- 
tions; but, seeing that these qualities had been no 
less apparent among officials not trained at any 
Government institution than among those who had 
the advantage of a Coopers Hill training, he can 
hardly doubt that a change which appears desirable 
on other grounds can be carried out without any 
deterioration.of the stamp and class of men to be 
recruited. Of the soundness of these views there 
can be no doubt. At least as good training can be 
had elsewhere as that given in Coopers Hill College 
for far less money. 

Care has been taken that in closing the College no 
injustice shall be perpetrated. The Secretary of 
State in Council will recognise vested interests, and 
deal liberally with them. The students now in 
the College will finish their courses. The College 
will remain open, indeed, until about the beginning 
of 1908, after which time engineering appointments 
in India will be then open to competition in a way 
the details of which have not yet been made public ; 
indeed, they have not yet been settled. 


THE TRIALS OF THE MEDFA. 


Ir is indisputable that recently some very good 
work has been got out of the Belleville boiler in the 
Navy; but it has only been obtained under very 
peculiar and~ special conditions. What these are 
has been explained by Engineer-Lieutenant E. F. 
Baker, R.N., in a paper which he read before the 
North-East Coast Institution of Engineers and Ship- 
builders, at Newcastle, on the 22nd ult; -In this 
paper the methods of management adopted after 
much trouble, experiment, and cogitation, on board 
H.M.S. Good Hope, 30,000 horse-power, are set forth 
in detail. The essence of success lies in carrying out 
minutely most elaborate instructions, firing being 
done in shovelfulls, the number of which is cal. 
culated by the aid of logarithms, to the sound of 
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can enforce are found necessary to _ secure 
success. It seems to be an open question 
if the result is worth the trouble—that is to say, 
why should boilers requiring such special treatment 
be used, if those which can be fired by anyone of 
ordinary intelligence will do equally well? If, 
indeed, it could be shown that the Belleville boiler 
possessed substantial merits as compared with other 
steam generators, the minute and perfect drill which 
Mr. Baker told his hearers made the Belleville 
boiler an excellent steam generator would be justi- 
fied. It is not a question, however, of whether a 
bad boiler can be made to answer, but whether it is 
advisable to perpetuate the type, to the exclusion of 
other boilers. 

The Boiler Committee knew, no doubt, very well 
all that is to be known about the Belleville boiler 
when they asked that the Medea and the Medusa, 
both small cruisers of some antiquity, should be 
fitted the one with Yarrow and the other with Diirr 
boilers. In another page we illustrate the Medea. 
The cruiser had undergone very exhaustive trials 
for the Committee. The Admiralty very wisely 
determined that she should’ undergo - still 
further trials under ordinary service conditions. 
The Admiralty trials consisted of three runs 
from Plymouth to Malta and back, the stoke- 
hold complement to be changed—the chief stoker 
alone being excepted—after each trip. The boilers 
were not to be cleaned during the run from Ply- 
mouth to Malta and home again. That is to say, 
nothing was to be done to them which could not be 
done at sea while under steam. Thus no tube sweep- 
ing was possible, even in port. About 4500 horse- 
power was maintained during the run out, with 
six boilers; coming home, 6000 horse-power were 
obtained with eight boilers; from Malta to 
Gibraltar, and from Gibraltar to Plymouth, 4000 
indicated horse-power with four boilers—that is to 
say, one half the whole number fitted on board. 

So much was known of the performance of these 
large-tube Yarrow boilers that the Plymouth-Malta 
runs Were not intended to supply any information 
as to steaming, duration of tubes, and so on, to the 
Admiralty, but simply to find out what could be 
done by untrained firemen quite new to water-tube 
boiler work. Indeed, many of the men had no pre- 
vious experience of stoking whatever. The test 
may be taken as having been carried on under the 
conditions which would probably occur if war broke 


out, when, beyond question, large numbers of fire- 
men with very little experience would have to be 
shipped. The result was in every respect satis- 
factory and reassuring. Steam was maintained at 
the required pressure with the utmost ease, and the 
boilers proved that they well deserve the naval 


knick-name which they have received—‘ The 
Stoker’s Boiler.” We have before us a report from 
which we learn that on opening the boilers at 
Plymouth the tubes were all found in perfect con- 
dition inside and out. There was absolutely no 
trace of corrosion, nor the least appearance of 
leakage. On the last homeward run a condenser 
tube leaked, and some salt water found its way into 
the boilers, which were steamed for forty-four hours 
with water at a rather greater density than that of 
the sea; but no priming was caused, and the sur- 
faces showed evidence that a very slight protective 
scale was in course of formation. The distance 
from Malta to Plymouth is about 2035 miles, so 
that each of the two trips represented about 
4070 miles. The air pressure did not exceed 1° 3in. 
when the four boilers were supplying steam for 
4000 indicated horse-power. It has to be added 
that the fan engines could not be run without risk 
at more than 450 revolutions per minute, and this 
kept down the power of the boilers; which were 
indeed never pushed, because they always supplied 
with ease all the steam wanted. There are, as we 
have said above, eight Yarrow boilers in the Medea, 
each having a heating surface of about 3000ft., from 
each of which, if the fans were capable of giving the 
necessary air pressure, there would have been no 
difficulty in obtaining at least 1250 horse-power— 
i.e., the eight boilers in case of need could develop 
10,000 horse-power. This capability of the Yarrow 
boiler to generate in case of emergency an amount 
of steam in excess of what it is rated at is a matter of 
considerable importance from a tactical point of 
view, because in the event of two boilers out of the 
eight getting damaged by shot or otherwise, the 
- remaining six would be capable of securing full speed 
for short periods. The Yarrow boilers in the 
Triumph and the Swiftsure gave steam with a very 
low air pressure for 14,000 indicated horse-power, 
although they were only intended to work up to 
12,000 horse-power. It should be stated that all 
the conditions laid down in respect to the trials of 
the boilers were complied with. No tubes were 
swept during the whole of the run, and the boilers 
were not opened out until the vessel returned to 
Plymouth. After steaming about 4070 miles, the 








condition of the boilers, both externally and 
internally, is so satisfactory that, so far as the 
boilers are concerned, the Medea would be ready to 
put to sea again fora similar run at a few hours’ 
notice. 

It is very difficult, we think, to see how any 
exception can be taken to a performance so admir- 
able. The most suggestive feature is the ease with 
which the boilers are fired. This is due in great 
measure, to the large space above the fire-bars in 
which combustion ean go on. With the Belleville 
boilers, the distance between the lower rows of tubes 
and the grate is so little that very thin and uniform 
fire must be carried, The result of a departure from 
this rule is very clearly set forth by Mr. Baker. 
“ Mostof the men, having just come out of ships fitted 
with cylindrical boilers, treated the Belleville boilers 
as they were accustomed to treat the former. When 
the pressure dropped, everybody fired up, with the 
result that it went up with a run, as also did the coal 
consumption, and this method of stoking was accom- 
panied with clouds of smoke.” Speaking of cleaning 
fires, he said, ‘‘ The variation in the steam pressure, 
and the consequent irregularity of the feed, as well 
as the quantities of smoke made, were at times 
considerable, owing to the difficulty of  effec- 
tually controlling the working of the boilers.” It 
does not appear that any trouble was caused in 
this way on board the Medea. It is well known 
that small irregularities in the firing will drive some 
of the water out of the hotter tubes in the Belleville 
boiler, and the small combustion space makes it a 
smoky boiler. 

THE EFFICIENCY OF THE GAS ENGINE. 

ALTHOUGH in Mr. Clerk’s excellent James Forrest 
lecture many and varied points in connection with 
gas engine phenomena were touched upon, yet 
there runs through it all the commercial spirit. 
However much Mr. Clerk may be attracted by the 
experimental side of a subject which offers still 
great scope for investigation, he never forgets, 
as a pure physicist might forget, that behind all 
our experiments there is only one aim and object— 
the making of a gas engine that will use less fuel 
per horse-power per hour, and will—a point of view 
that is sometimes overlooked—have a high efficiency 
per ton weight and per cubic foot. His address 
becomes, therefore, very largely a discussion of the 
efficiency of internal combustion engines, a review 
of the problem how to get out of the fuel all that 
can be got out of it. He shows us by a striking 
table that in eighteen years the heat efficiency has 
advanced from 16 per cent. to 28 per cent., and 
whilst he does not think that with our present know- 
ledge it would be safe to say that another equal 
increment may be expected in the next twenty 
years, he yet has no doubt that efficiency can be 
materially increased. 

No one will quarrel with this conclusion. It is 
certainly the opinion of every engineer who has 
given the matter careful thought that the internal 
combustion engine is the engine of the future; but 
this opinion is based on faith rather than on works, 
and we therefore welcome any one who will lift 
up a corner of the curtain and show us in what 
direction the progress, in which we believe, is to be 
effected. On this point Mr. Clerk has a good deal 
tosay. In the first place he would have a profounder 
examination of gaseous explosions, so that we 
may have a better foundation on which to work; 
and, in the second place, he describes an engine with 
which he himself is experimenting, and which opens 
up a line of investigation which may be excep- 
tionally fruitful. It is fully recognised that increase 
of initial compression means increased economy, 
but, unfortunately, it involves very elevated tempera- 
tures. It is this fact that has stood persistently in 
the way of the gas engine, and which still bars its 
progress to the position of the most important 
prime mover. For without a high temperature a 
high mean effective pressure is not possible, and 
with a high pressure we are visited by all the ills 
and troubles that great heat brings in its train. 
Hence a sort of mean has to be struck ; we have to 
content ourselves with a low temperature and a 
large cylinder, and it is only necessary to note the 
immense size and weight of large gas engines for 
the power they develop to feel a conviction that 
unless some way out of the quandary can be found 
the gas engine cannot advance much further. We 
may mention a fact that will bring home forcibly 
the kind of troubles that the makers of large gas 
engines have to meet. So great is the expansion of 
the face of the piston exposed to the hot gases that 
the back corner has to be rounded off to a definite 
curve such that, at the running temperature, the 
piston may properly fit the cylinder. That is a 
kind of refinement that the steam engineer will 
thoroughly appreciate, because he has nothing of the 
sort in his own practice. To get over piston 





troubles the use of water cooling has been adopted 
but we doubt if even those who have designed the 
best water piston would be prepared to defend it 
as a thoroughly good device, and possibly they wil| 
admit that it is only a temporary arrangement 
pending the arrival of a low-temperature explosion 
or a non-expansible metal. The dangers and the 
inconveniences that accompany it are obvious. [ft 
should be, and probably is, the object and desire of 
every gas engineer to devise some method by which 
such a need can be obviated. The introduction of 
water with the charge has been the favourite plan go 
far. Now Mr. Clerk, returning to an old idea, pro. 
poses to use air, and has actually made engines 
which show a marked increase in economy, 
and that with the temperature of the cycle lowered, 
At the end of the suction stroke, just when the crank 
is turning the outer dead centre, he injects a certain 
quantity of air at a pressure of a few pounds above 
atmosphere. The charge, heated by its contact with 
the hot walls, is cooled by the incoming air, and the 
compression temperature is actually lower than 
under ordinary conditions, although the compression 
pressure is necessarily higher. Furthermore, the 
charge weight being increased without any increase 
in the amount of gas, the temperature of explosion 
is also lower, whilst the mean effective pressure is 
raised by the increased comparison by something like 
twenty per cent. This, considering the simplicity ot 
the means employed, is a very remarkable result, a 
result which, if it should prove as satisfactory in 
practice as it has on experimental engines, may 
have far-reaching effects. 

There is another direction in which Mr. Clerk 
tells us increased efficiency is also to be sought. By 
the laws of thermodynamics we know that all heat 
should be added at the maximum temperature. 
Now, in a gas engine that is very rarely, if ever, 
done. Explosion by no means takes place with 
that suddenness which we are apt to assume. It 
is a comparatively long process when the speed of 
an engine is borne in mind. Hence burning of the 
gases continues during the stroke, and not only does 
the engine suffer by offending against the thermo- 
dynamic law, but it suffers also by the expulsion of 
gases still burning, and therefore containing still 
part of the heat that might be usefully employed. 
Higher compression will help here also, for the 
higher the pressure of the mixture the more rapidly 
does ignition take place. In another direction, too, 
several engineers, and Mr. Clerk, we _ believe, 
amongst them, are still looking for increased 
economy. That is in the compounding of gis 
engines. 

Of the very elegant method which Mr. Clerk has 
devised for determining the time taken and other 
phenomena connected with the explosion of mixtures 
in a closed vessel we hope to speak briefly at another 
time. Init he has introduced an entirely new prin- 
ciple for securing a regular motion—that is, a motion 
free from acceleration—of the falling plate upon 
which his records are inscribed. With it he hopes to 
solve, or at any rate to investigate, and so provide 
the first steps towards solving, many of the 
problems that face the engineer who pins his faith 
to the gas engine. For his results we must wait 
with patience, but for the present we shall be well 
advised if we study with care the able discussion 
of the gas engine theory which is to be found in his 
lecture. 

ne 2 


FOUR MONTHS’ CLYDE SHIPBUILDING. 


DvrinG the four months of the year now completed 
shipbuilding activity on the Clyde has been well main- 
tained, and altogether about 100 vessels, aggregatiny 
136,000 tons, have been sent off the stocks, the average 
size being thus 1360 tons. Not a few of the vessels, how- 
ever, were of very large tonnage, of the “intermediate ” 
class, for well-known ocean lines, and heavy deadweight 
carriers, several of them for the dead-meat trade. The 
four months’ aggregate forms a good average figure for 
the corresponding period during the last decade. Notable 
vessels launched during the latter part of the period were 
the turbine-propelled steamer Princess Maud, built b) 
Wm. Denny and Bros., Dumbarton, for the Stranraer and 
Larne cross-Channel service, and the turbine steamer 
Londonderry, built by the same firm for the new Irish 
Channel service of the Midland Railway Company between 
Heysham and Belfast. For this same service John Brown 
and Co., Clydebank, completed the Antrim, a sister vessel to 
the Londonderry, but propelled by the ordinary reciproca- 
ting engines, while a third and similar vessel, the Donegal. 
was launched by Cairdand Co., Greenock. Speaking of the 
results attending the speed trial of the turbine steamer 
Princess Maud, Mr. James Denny, of the Dumbarton firm. 
said that according to the terms of their contract for that 
vessel they had to obtain 20 knots over a double run 
between the Cloch and Cumbrae Lights, and this with a 
restricted air pressure and the use of Scotch coal. Instead 
of 20 knots, they got 20°7. Even this, he considered, did 
not quite represent what was in the vessel, because on 
the second part of the run those in charge of the engines 
found themselves embarrassed from the’ unusual cause of 
having too much steam. Giving the engines the benefit, 
they were driven faster, with the result that on the second 
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half of the trial, and allowing for the considerations of 
id wind, and sea, the speed of the Princess Maud came 
to nearly 21 knots. Had it been necessary, they would 
not have had any difficulty, under the trial conditions, of 
realising that as the mean speed ; because the air pressure 
they were allowed to work with had never been even 
approximately approached, Mr. Denny said that the firm 
anticipate a correspondingly satisfactory result from the 
trial of the Midland Company 8 Londonderry, which is now 
yeceiving her outfit of turbine machinery, these being, in 
this and the other vessels referred to, of the Parsons type, 
made by the inventors firm at W allsend. With respect to 
the new work on hand by Clyde shipbuilders, reports now 
confidently include one of the two great Cunard liners, 
which are to be turbine-propelled, the firm absolutely and 


tide, 


finally credited with her construction being John Brown 
and Co., Clydebank. At the present time they have two 


large Cunard steamers of the intermediate order on hand 

‘one of which is to be propelled by turbine engines—and 
they have dispatched to the St. Louis Exhibition a 
splendid model of the 25-knot Cunarder, according to the 
design they have prepared for this notable steamship. 
The amount. of work now on hand and to begin, including 
the fast Cunarder, is 190,000 tons, this being some 
55,000 tons greater than the total output for the past four 
months. 


ENGINEERS AND SOUTH AMERICA, 


EncinEERS have been doing very well in South America 
lately. Material and equipment will before long be 
needed for the new branch line of the Buenos Ayres and 
Pacific Railway, which is to start from Alberdi, in the 
province of Buenos Ayres, and run south-west for about 
ninety miles. Some of the land has already been broken up 
along the new route preparatory to subsequent cultivation. 
The foreign capital, chiefly English, invested in various 
undertakings in the Argentine Republic is estimated at 
£122,865,000, of which £119,018,000 is in railways and 
tramways. The interest annually paid on the first- 
mentioned amount to capitalists outside the Republic 

chiefly British—is put at, approximately, £4,900,000. 
The experience of some of the chief lines lately 
gives welcome evidence of trade recovery; the Buenos 
Ayres Western Railway made £70,000 more profit 
in the second half of 1908 than in the first half, 
or a gain of over 24 per cent., this advance being 
due chiefly to the improved wheat harvest, whilst 
the Great Western and Brazil Railway—which owns some 
700 miles of track—has been able to distribute a dividend 
of 6 per cent. for the year, and to carry forward £10,000, 
and this although the sugar crop in the districts in which 
itis interested was the smallest on record for thirty years. 
A considerable amount of cotton has been planted along 
that line, from which a fair return may, it is said, be 
anticipated during the current year. Advices from 
Buenos Ayres characterise the maize crops as “ unpre- 
cedented.” As to mining machinery, as there are no fewer 
than 7000 miues paying taxes to the various South 
American Governments, there would appear to be room 
enough for both British and United States mining 
machinery, and although the latter description—owing 
mainly, we expect, to geographical proximity—appears 
at present to be chiefly in evidence out there, yet the 
British plant is gaining ground in the copper mines and 
other mines. We are glad to know that the galvanised 
corrugated: sheets sent to South America from the United 
Kingdom during the first three months of 1904—which 
were 31,619 tons, valued at £371,708 — were an 
improvement in quantity upon the corresponding 
period of last year of over 30 per cent.—81°62 per 
cent. In fact, British galvanisers are very pleased 
with the way South America has been buying for a long 
while past. The outlook in several of the coffee districts 
is favourable, and those British manufacturers of 
machinery for South American coffee factories will—other 
things being equal-—-give most satisfaction to customers, 
who do not forget that an average mule burden in that 
country is 154 lb., and who make the plant as far as 
possible in sections accordingly, to suit the prevailing 
method of mule transport. Makers of irrigation plant 
and of agricultural machinery and engines note with 
satisfaction, in several of the South American pro- 
vinces, a gradual increase in the area of occupied 
agriculturalland. Altogether, South America is decidedly 
“looking up.” 








DOCKYARD NOTES. 


Wer learn from Port Arthur that the cruiser Pallada was 
practically unhurt by the torpedoing. The torpedo hit her 
right amidships, but made only a small hole. It blew coal 
dust in a storm into one of the boiler-rooms, and crumpled 
up the tubes in one boiler, causing, however, only a single 
tube to split. The water that followed put out the fires, and 
several men were poisoned by the fumes of the torpedo, which 
seems to have come through the ship’s side before it burst, and 
then to have exploded like a shell. If this is correct, either 
the explosive charge was very defective, or else the force of the 
explosion was reduced by the fracture of the war head before 
detonation took place. “In any case, however, the relatively 
small amount of damage done is extraordinary, as the ship 
ought to have been sunk, or, in the case of the penetrating 
torpedo, blown to pieces, 


KicHt large petrol and electric submarines will, it is 
anounced, reinforce the French navy this year. Of the 
building of these boats no information ‘has appeared. They 
may be new eraft, but we should not be very surprised to 
learn that they are merely the Silure and Triton submersibles 
dished up again. : 





THE Revenge, flagship of the Home Fleet, is turning over 
to the Exmouth. 





THR Medusa has been put in commission as a training-ship 
tender to the Impregnable. 
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STEAM ALTERNATOR AT BEDFORD. 





Ar the electric generating station of Bedford Corporation 
there has been recently put to work a new steam alter- 
nator. The engine has been supplied by Messrs. W. H. 
Allen, Son and Co., Limited, of the same town, and it is 
designed for a brake horse-power of 735, at a speed of 300 
revolutions per minute, with a steam pressure of 120 lb. 
per square inch at the stop valve, and when exhausting against 
an absolute pressure of 5in. of mercury. Anelevation of the com- 
bined plant and a section of the engine will be found on 
page 461. The engine is of the three-crank, double-acting, 
vertical, compound, enclosed type, and it is provided with a 
system of forced lubrication. The specification for this 
engine provided that it should be capable of developing an 
overload of 10 per cent. for a period of two hours, either con- 
densing or non-condensing, and an overload of 25 per cent. 
for a period of half an hour when working on the condenser. 
Coupled direct to the engine_is a 500-kilowatt single-phase 
alternator of the revolving field type. This was made by the 
General Electric Company, Limited, of Witton, Birmingham. 

Entering into details regarding the engine, we may say that 
the high-pressure cylinder is 18in. in diameter, and that the 
low-pressure cylinders are each 24in. in diameter. The 
stroke, of course, is the same in the case of all the cylinders, 
and is 15in. In designing the engine the makers had in view 
the keeping of the cylinder volumes in such ratio, and the 
points of cut-off so adjusted, that as nearly as possible an equal 
distribution of power might be produced on all three cranks, 
and the irregularities in turning moments reduced to a mini- 
mum. The low-pressure pistons are conical in form, and 
are made of cast steel. They are provided with Rowan’s 
packing rings. The high-pressure piston, on the other hand, 
is of the solid block type, and is made of cast iron and fitted 
with a solid packing ring of rectangular section. We under- 
stand that all three pistons are of equal weight, and the 
piston-rods and connecting-rods all identical. The cranks 
are set at 120deg. from the vertical, and we gather that a 
satisfactory balance is obtained, there being only two com- 
paratively small unbalanced couples in vertical and horizontal 
planes respectively. It is said that. the vibration when the 
engine is running at full speed and load is scarcely noticeable. 
The three cylinders are cast separately, and they are bolted 
on to a cast iron trunk, which encloses the working parts of 
the engine and carries the slides for the main crossheads. 
There is a distance piece cast in one with each cylinder body, 
this being provided with openings to permit of access to the 
piston and valve-rod glands. The apertures through which 
the piston and valve-rods pass into the trunk are fitted with 
a special form of bush designed to prevent oil from passing 
up into the cylinders and water from entering the crank 
chamber. 

The forced lubrication is brought about by means of a small 
valveless force pump, which is driven from one of the excen- 
trices of the engine. There is an oil reservoir in the bed-plate 
of the engine, into which all the oil is drained, and from which 
it is forced into the various bearings of the machine at a pres- 
sure of 15]b. on the square inch. All the bearings are lined 
with white metal, with the exception of the crosshead bear- 
ings, which are of gun-metal. 

The governor is of Messrs. Allen’s standard crank shaft 
type, and it is mounted on a gun-metal spindle, so as to mini- 
mise the possible effects of magnetism, since the alternator is 
of the revolving field type. The governor works on to a double- 
beat valve placed between the stop valve and the engine. 
The operating spindle passes into the valve-box, through a 
bush of special pattern, which does away, so we understand, 


with the necessity for using packing, and renders the spindle | 


exceedingly free in its movement, The specification called 
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for a steady speed variation between no load and full load of 
not greater than 5 per cent., and a possible“hand regulation 
of the governor while running of a steady speed variation of 
10 per cent. above or below normai. We are informed that 
during the running of the engine it has been found that the 
steady speed variation from no load to full load does not 
exceed 2 per cent. We understand. that the combined 
plant has now been running for some months coupled to the 
mains in parallel with the original engines and dynamos. 
These, it may be mentioned, include Belliss and other engines 
by Messrs. Allen; and alternators by Kapp, Siemens, Easton, 
Fynn, the General Electric Company, Allen and Johnson, and 
Phillips. The new engine has given satisfaction, and we are 
informed that there has been a noticeable fall in the amount 
of coal per kilowatt-hour since the engine was started, and, 
further, that the performance of the governor is excellent 
when full load is thrown on and off, while the parallel run- 
ning with the existing machines leaves nothing to be desired. 

It may be of interest if we set out the guarantee of the 
makers as regards steam consumption per indicated horse- 
power and mechanical efficiency. With a steam pressure of 
120 1b. per square inch and a vacuum of 25in. these guaran- 
tees were as follows :— 


Fullload .. .. .. 16-5 )b. of steam 91-5 per cent. efficiency. 
Three-quarter load 17-61b. 3 -- 90-5 “a * 
Half load .. . 18-9Tb. a 86-0 » 


The alternator to which the engine is coupled is shown in 
the engraving herewith. It has been designed to give an 
output of 500 kilowatts continuously ; 550 kilowatts for two 
hours, and an emergency output of 625 kilowatts for half an 
hour at a voltage of 2200 on an induction load with cos 

= ‘95. The speed is, of course, 300 revclutions per minute 
—the same as that of the engine. The frequency is 
60 periods per second. The armature coils are former wound 
and are embedded in slots punched in the internal periphery 
of the core, being held in position by fibre wedges. There 
are in all 96 slots, but of these 72 only are filled, the 
remaining 24 being unused. The field poles are laminated. 
The exciting current voltage is 60, and the energy consumed 
in the field is stated to be less than 14 per cent. of the normal 
full load. Under test, after a six hours’ full load run the 
temperature rise of any part of the generator did not exceed 
60 deg. Fah. ; 








ConTRACTS.—The Mersey Docks and Harbour Beard have piaccd 
an order with the Tranmere Bay Development Company for a pair 
of steel dock gates for their new Brocklebank Dock. ‘Ih<se gates 
are for an entrance 135ft. wide, which we believe is the largest 
dock entrance in the world.—The Electrical Committee of the 
Partick Corporation have accepted Messrs. Bruce Peebles and Co., 
Limited’s, tender for a 500-kilowatt traction generating set : and 
also for extension of the main switchboard.—The whole of the 
sanitary work for the Savoy Hotel, including baths and lavatories, 
has been carried out by Doulton and Co., Limited.— Manlove, 
Alliott and Co., Limited, engineers and contractors, Notting ham, 
have just received an important contract from the Borough of 
Winchester for the erection of a combined refuse destructor and 
power plant, to be used in conjunction with the sewage pumping 
machinery, which is being considerably extended.—The Argentine 
Government have ordered a triple rock-cutter plant, for the 
removal of rock under water without explosives, from Lobnitz and 
Co., Limited, Renfrew, for service in the river Uruguay.—Steam 


omnibuses have been delivered within the last few days to the 
North-Eastern Railway and Eastbourne Corporation by Clarkson, 
Limited, who have received orders for omnibuses for the- Great 
Western Railway, the London General Omnibus Company, the 
London Road Car Compiy, and the Lake District Road Traffic 
Company. 
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NEW STEAM MOTOR WAGON. 

THE accompanying illustrations represent a steam wagon 
built by Messrs. J. Robertson and Son, of Fleetwood, which 
embraces several original features. It is designed to carry 
five tons, and its leading dimensions are :—Length over all, 
18ft. 9in.; width, 6ft. 5in.; wheel base, 9ft.; wheel gauge, from 
centre to centre of tires, 5ft. 8in.; platform area, 784 square 
feet. The driving axle is of rolled mild steel of girder 
section, with forged steel ends, and is held in position by 
radius rods attached to the steel pedestals of the second 
motion shaft. The rear part of the vehicle is supported on 
laminated springs, the ends of which slide in steel shoes 
having brass liners. The forward end of the wagon has a three- 
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“THe Encineer” 


SECTIONAL PLAN OF BOILER 


point support, being carried by the front axle, which is guided 
by steel hornplates, the weight being taken in the centre by 
i laminated spring.. The front axle is a mild steel forging 
with long bearings and hardened pins. The engine is of the 
horizontal compound reversing type with cylinders 4in. by 
Tin. by 5in. stroke, and runs normally at 435 revolutions per 
minute, developing 25 brake horse-power. It is enclosed in 
an oil-tight box. The crank shaft is of forged steel, the 
balanced cranks and excentric sheaves being solid with the 
shaft, and all machined together. The engine can be run 
independently for boiler feeding purposes by moving the 


change speed lever at the driver’s seat to the middle position. | 
An auxiliary cock is also fitted, admitting live steam to the | 
low-pressure cylinder, giving additional power when required | 


for getting out of difficult positions. The steel gearing has 
machine cut teeth, the ratios provided being 10and 17°8to1. 
The crank shaft outside the engine box is of square section, 
on which slides a steel double pinion, which is moved by the 


driver without dismounting into mesh with the steel wheels 
on the differential gear shaft, and from this shaft, with a 
sprocket wheel at each end, the power is transmitted to the 
larger sprocket wheels by roller chains with hardened steel 
bushes. The large sprocket wheels are carried by steel 
brackets attached to the felloes of the driving wheels. The 
differential gear is locked by a steel clutch, which is moved 
into position by a small steam cylinder operated from the 
foot-plate. 


3 . 
“THe Encineer” Swain 


SECTIONAL ELEVATION OF BOILER 


Sc. 


The boiler is the fire-tube type, constructed of mild steel 
tubes and centrally fired. It is constructed for a working 
pressure of 200 1b. per square inch, and tested by hydraulic 
pressure to 400 lb. per square inch. The grate area is 
2-6 square feet, and the heating surface 80 square feet. . The 
boiler is specially designed so that all the tubes are well 
covered with water even when the wagon is tilted, and are 
fixed radially between the fire-box and the outer shell, being 
almost completely enclosed by the smoke-box casing. The 


outer casing is easily removed, and the inner surfaces of all | 
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Swain Sc. 


the tubes can be readily got at for cleaning or for repairs. 
The scraping of the outer surfaces has to be effected by a 
suitable tool after the removal of the annular plate on top of 
the steam space. The fire-bars, with the ashpan, are slung 
by wire ropes or chains under the boiler, and are raised or 
lowered as reguired for lighting and cleaning purposes by 
suitable worm gearing. This arrangement eliminates the fire 
door, and facilitates cleaning fires. 

The wheels are of the artillery type, having ash fellves, oak 
spokes, with steel or cast malleable naves, bushed with hard 
gun-metal bushes, and weldless steel tires 54in. wide on the 
front wheels, and 74in. wide on the back wheels. The front 
wheels are 2ft. 9in. diameter, and the driving wheels 3ft. 3in. 
diameter. Thesteering gear is of the Ackermann type, and 
is actuated by a vertical screw having a double square thread 
engaging in a steel case-hardened nut on to the shaft, both 
levers being forged solid with the shaft. In addition to the 
reversing lever an efficient brake is provided, worked from the 
driver's seat. The water tank has a capacity of 190 gallons, 
and is fitted with three trial cocks and hand-filling attach- 
ment. 

A wagon of this type has, we are informed, been at work 
several months on the roads between Blackpool and Fleet- 
wood, 








TARIFF COMMISSION AND THE ENGI- 
NEERING AND MACHINERY TRADES. 

A MEETING of the Engineering and Machinery Committee of the 
Tariff Commission was held last week. The Committee is com- 
posed as follows :— 

Dr. Francis Elgar, F.R.S, (managing director and naval architect 
to Fairfield Shipbuilding and Engineering Company, Glasgow ; 
vice-president, Institute Naval Architects). 

Mr. George Flett (managing director, Dick, Kerr and (o., 
Limited, engineers, contractors). 

Mr. W. Harrison (president, agricultural Engineers’ Association ; 
chairman of directors, Harrison, Macgregor and Co., Limited, 
Leigh, Lanes,). 

Mr. Henry D. Marshall (managing director, Marshall, Sons and 
Co., Britannia Works, Gainsborough), 

Sir Andrew Noble, Bart., K.C.B., F.R.S. (chairman, Sir W. G. 
Armstrong, Whitworth and Co., Limited ; secretary to Committee 
on Rifled Cannon, 1858 ; secretary to Committee on Cannon Plates 
and Guns, 1859; assistant inspector of artillery, 1859 ; member, 
Committee on Explosives), 

The Hon, Charles Parsons, F.R.S. (C, A. Parsons and (o., 
Heaton, Neweastle-on-Tyne ; managing director, Parsons’ Marine 
Steam Turbine Company ; director, Newcastle and District Elec- 
tric Lighting Company ; Cambridge Electric Supply Company, and 
Scarborough Electric Supply Company), 

Mr. A. W. Maconochie, M.P. (Maconochie Bros., Limited, meat 
preservers and packers, Millwall, and Fraserburgh, Aberdeenshire). 

Arrangements were completed preparatory to the taking of 
evidence, the Committee making the selection of witnesses with 1 
view to their representative capacity, without regard to their 
opinions on the fiscal question, 

A special form of inquiry is being issued to firms in the engi- 
neering and machinery trades, 


THE 








THE Corporation of London have made application to 
the Local Government Board for a regulation putting in force 
within the City the provisions of Sub-section 1 of Section 9 of the 
Motor Car Act, 1903, limiting the speed of motor cars in their 
district to ten miles an hour, Objections may be sent to the Local 
Government Board up to May 16th, 





Pa 
3 
ea) 
a 
—_ 
Oo 
a 
ico 
= 
sa 
eH 

















daeys ‘sopuas Savay yuyaoros sey gr opis ‘aedoad peaquay 
WWair) oy Soop SV SaATgoUIODOT Ssetdxo AABOY TOF pvo’ B poos 
Os Jao Jou seop Yor ‘Keaprey weytjodoazeyy oy} uodn ouop oq 
OF pey souvzstp afoy.M og ApTBOM YwYy PUTTT UT otIOG oq 4ysNUt 41 
una siy3 Sursreadde uy = ‘aug poyoog Jepun "des OZ ‘Uru g 10 ‘doys 
6} JABS WOIZ OAISNPOUT “OOS OP “UIC LP UL oUOp sVAr ‘suTBYD g/ 
SOTIUT Lg ‘BUOGETATRPY VIOTF VOTFRIS 4VYY OF UNA oY} SSE[aqPAIAON 
‘KInqsojAy Zuryover orozoq ysnl ‘doys pvop wv 0} qsourye oy 
SITY} ‘yous [VUsIs AoyjouR pue ‘YWoMsuBUTyORNT 4B orino dieys 
OY} PUNT SurMoys [BNSN oY} SV OLOYT, “ANOY WR SoTLUT OT 04 
poads ano poonpar Jour IweU Yovys SuL(el-a1 peq vB UyA ssois 
-ord poo8 Suryeur arom am ‘drys 4soqysts oy} qnoygran Ayqaeuts 
AIA BuyYAVYG “T[LYS stq Jo yoord out wsars suorsvovo snoraoad 
UO SBY OYA ‘Nore SBM ATVANP OT, ‘Sat0ys pure ‘yeys ‘odvssn] 
‘saa8uassed Surpnyout ‘suo, oe, Ajeyeuurxordde poysion ‘somsy 
[RIOYYO oYZ 07 Surproooe ‘YOIM ‘SAo[VIYM-FYSIO OAY JO poystsuoo 
pro, oy, ‘auoga|ArwpY Wosz surBYyO gy Sapir LE ‘Xanqse[Ay 
qe soqnurmt g Jo doys aqyBIpeumtogUI Uv FTA ‘sino OM} WaAe 
OY} Ul ‘SULBYD J SATU OT “layseoIe'T 0} UNI 07 payoog st Yoru 
‘JoysoyouRyY 0} auogeaTArepY wos ssordxe ysvz curd OFT oyy 
SBA UTBIY OY, “Layseore'yT pus ouoge]Arep_ UaeAgoq sossardxe 
jeaqueg yeerry pedrourad oy} UO UIEYy 07 pezqo[ye Suruny payooq 
-ysvy A109 oy} dooy pynom Aoyy MOY aes 0} Surysasoqzur oureoeq 41 
puB ‘07 paatojor Apeasje SUTBIZ 991 OY} UO poqsoy [[AA\ U9eq pvy 


Suiqunyo-][Tqy pas sramod oseney sleyg ynq ‘Aplowdwo atoyz 0} | 


ayenbope Al[Ny Speoy UIEYZ OATS 07 O]QISBOF JOU SBAr AI ‘ATOZVUNG 
-IOJU] ‘“SOATJOMTOOO, MOU ayy YygIA sXouAnol [IY Suysos9qUt 
[eiaaes opeur AyUa0e1 aABY JT—oUT] oy} JO yUepuozULIedns— 
UMOIG-Brepy “APY JO puv uosuiqoy “py JO Asaqzanoo oy Ysnoayy, 
*‘quo][90X9 patusep oq ysnu soUBUIIOFIed 
S,oUISUO YORE ‘sPUIIPBAd yy JO JaZoBIBYO AAvOY AIOA ayy SuLapts 
-uod pus SET PZ SBAL aFsvaTIUT 94} puv ‘asvo TORE UT ‘UTM LG "YF 
SBAL PAIMOT[V OUT aYT, “UO SEYDBOD dISOq OTOH OALZ YGTA OUTTTY 
a[Npoyos oY} UII UTeIy oy} UNA OABY p[nod oy yeYyy Surgsodoa 
JAAP YOR ‘asva YIM YOM OY} pouojiad soursusa Mou oY} FVYy 
pouoyut ure J ynq ‘uoydiosep sTyy Jo SUTIZ YYTA pasn UVeq 
AAR P[NOA souTSua yueysisse ‘A[ToUTIO,  “SUTBIY OY} PoytOAr 
‘961 PUB GBT ‘SON ‘seutsuo pofdnoo-xis oyg Aournol wget 14 
uo pur ‘<paatgoodsar ‘are g pure ‘cre cg") ye UOpUO'TT fo] Loy, 


AVA TIVE 


‘S9YOVOD PaTOoYA-XIS AVVUTIPIO UD9ZYS!e OF FYSIOM ut [enba sua 
{Ory ‘srvo Sururp puv ueqozry Surstaduroo ‘sayovoo atsoq ouru jo 
Youve ured} B poytom soutsue odAq orpurypy OA Oy} USYM ‘oseto 
-a[deoqzg peuoleN puBtly [oodasary oy4 JO Aep eq} UO spoads pure 
SPRo] YFIM paqyseq [[OM o1aM UOKSenb ul sauIsue anoz oyy 4ryy 
UIBI] [ ‘SOATJOUIODO] MEU 944 JO SUTYAIOM [BNqOR 94} Spawsor1 sy 
980} OSAP PUB [BIONAD STYyy OF 
‘OYJRAY ABMIVA JO SULPIOA OIMTOUODS PU JUdTOYJO oy} Sugooye se 
‘qUOTHIOUL ‘paopur ‘puR “Qse1eqZUT YONUT Os jo AoqQVBUA B Sursutaq ut 
udyvy SRY oY asAnod 94g UOodN payzE[Nyvasuod oq OF SI UOSUIGOY 
‘JX puw :yeoyovid pue oyyues yy0q ‘yseroqur -peroods Aaa 
ssessod ‘a1ojoroyy ‘TIM OTIODYNO BY, = *"UayeyAopuN Autoq a.1¥ 84804 
eAlyBivdiiod yowxe Ayoyeurrxordde Aue yours uodn ABmyrer ATU 
OY} SI [BUDD yRaIy 9Yyy ‘SN, ‘solURypy oy} Jou ynq ‘sorsoq 
Surpvay yy popdnoo-xis oyy Sutsn are [ye sAvayrer puelysrpy 
pus UIIISIA\-YYNOG puUB AMOSsSRpH ‘uURIUOpe|RD OEY} {pBay sTyy 
UO 9B PaATAIG oq UBO S}[NSer oATyBIBdIOD youxe AUB JOYYOYM 
[QY¥AQnop st AL Os ‘sjaeyM poeldnoo jo AequIMU 9} JO Fey Woy 
qavde soouatayip ShoroUINU ore 9.1944 Jn ‘YYOd SurAay st wWl9qzseqy 
-YJION 9y3 ! o130q poydnod-xIs oy4 you ynq ‘adAg ,, o-ULTZY., 949 
Surday Aposavy St UOYFION Fwolr) oy, ‘ajA9s avyyIe Jo ssoualqu 
-layaid oy} 03 SB UOISHjOUOD ozUYoOp AUR 4]NSe1 OY UO aSRq 03 
q[DOWJIP FVLMoUTOS 9q P[NOAL 41 4BY4 ‘pououoUT ysnt osoy WO 
sqyoodsar tayo Aveut Ur ATOpLAL OS AayIp soursus ory yng ‘sodA omy 
ayy SutArq St Ose UIOSaA\ Feary) oYy quasaad YY ‘atdoq Fuipo] 
YIM pefdnoo jeoyM-xIs 40... 0-9-F,, ayy pue ‘oyu ,, 10 
SOF os OG ‘Apaureu ‘voLiaury pus adorns ut ysed savad autos 
Joy uveq aAny Aoyy sv ‘KaguNoOd sIqy Ul UOTYSBy OFUL ATOS.re] OS 
Suwt0o Mou ore yey} saddqy oayoutooo, ssaidxo ‘jngzromod Ar0A 
ay “quereytp AIOA OY} JO OMY OF [VIQY OIYSBAp B GALT OF SUBOU 
UOSUIGOY “APY FBG} Sxepnoyaed oseyy WOAy paaaosqo aq [ILA\ 4] 
*<eid pua yes uoos 
asoyy ‘sSuivaq JOYS YB sautsue poydnoo qe ut aoy ‘FurrvoM 


Sossviq 94} UL 9TqQnoI} sso_ A[quAapIsUOD BALD Ose ynq ‘10940q | 


epu Ajuo you Aoyy, ‘A[qevarmape aaMsuB 0F puNoy ore YOrA 
‘seuisua urerq-perauu poydnoo-4ySte pue ‘soulsue ured, - ysy 
aisoq padnoo-xis ‘sautsue spoos paydnoo-xts ‘seursua ssoadxo 
SBD ETOL 8, UosuIqoyy “APY Ur soyxe paydnos Surprery oyg [pe yA. 
OSBO JY} ST YOUZA ‘SuOl ‘uIzZp sLousus poydnoa-xis oy so a[xv 





MAA NLONG 


IVULNEO LVAIUXD 


e 


SayIwiy oy} jo peuanol ayy yBiyy peojou oq prnoys 4 ‘ssBIO 
ssoidxa pa[dnoo jooyM-ano} pxwvpuBys ayy ‘SSRI. ETOT », O49 YB 
ozyvordnp aav soursuo osoyy Jo szavd quouodutoo ayy ‘peoovad 
punoy ude SRY 4I SB AV} OS puB ‘syaayM Surpresy 94g yo Surpdnoo 
oy} Suydsoxe ywouopr ore sqaed a0yjo [Ty “UlfeT ‘s10q]}0 
OY} SB AaZJOUIVIP SUTBS 94 07 JNO parog oq [[LM AOUTIOF ayy ‘azI8 
19[[VUIS B44 JBAO odSvAZURApR o[qviooidde Aue OATS szopuT[AD 1aSIVT 
ey} ¥Vyy punojz oq yt pjnoyg *4893 aATyeaeduroo a[qunyRA pue 
Surysoroqur AMA BW JO SISVG OY} WIAOJ [IAA SB ONS aa ooUAAOTIpP 
jo syutod oyy yng ‘aye AYoexe you aav sautsue osayy “yosqno oTy 
ye pies 7 sv‘snyy, ‘stopurpAo ‘mig, pus spooyM paydnoo-xis sey 
96 ‘ON {SAopuijAo ‘ulfep_ pue speoyA pafdnoo-xts svy GBT "ON 
‘suapuryAd ‘uIG, puv ‘spoayM po[dnoo-anoz sey PET ‘ON {Saopurpo 
‘ULF6T PUB ‘sjaayM po[dnod-anozy svy ZBL ‘ON Jey} paArosqo 
oq [IM 4r ‘auo Aq ouo souTsue oY] Surye, ‘snyy, ‘Aouaioyyo 
jBorowid jo yoodser ut Woy} UEMYZoq aDUdAOYZIp 9g} ‘aeaSop oULOS 
UL ‘paysrurmatp os pu ‘ssopurfXo 943 jo Suypy qyuonbaaz sso ayy 
qUBOLT “UG “979 JO PROPSUL “UTFT “YJQ ‘JOO SuLALp oyg Jo azis 
1978913 OY ‘pusy 19yjJO 943 UG ‘SoULFU S$, UOSUTgOXT “AP JO 4995 
erenbs [TST oy} ysuresv sev oovjans Suyvoy jo yooy orenbs TEoT 
AjUO Suravy ‘[peurs ATOATZBIAA atom “UIgZ JO VyoOrs UojsId Vv psy 
YoryA ‘saapurjAod osny esoyy jo ATddns oy} 10} popracid sazoptog 
oY} FBG} patoqmouter oq ysnut 4 ‘auITy OURS OYy FY  ‘*s1opuTpAo 
IOHIB, OY} YZ 4sor 03 avodde you pip asezueape oy} ‘quam 
SeUuIsUd OSOYy YIM sdUdLIadxe UMO AUI SB ABZOg ‘sAapur[Ad ‘UIGT 
PRY SOT ON OIG “UTFET SAOpUITAD LOT ‘ON 0} SuIALS—goT pur 
LOT ‘ON ‘SA9]99YM-O]TUIS “93g O49—JTING OY YOIYA souTsUS OM SPT 


ayy Jo asvo oy} ur ued aun B poydope Surpayg *q ‘Ay 0FB] OY | 


yey} poraquiomo.s oq Avr gy “yom peorovad UL 4[NSed Jaq4430q B44 
SAAS Aqlovdvd [BOIGNo LaT][VUIS BYY 10 AVSABy] 9YY AOYZOYA ureqzvose 
0} A9p10 UT ‘A9YZOUB OO YALA UOSLIedUI0D UI SeZIs DATYOAdSaI O14 
Aa4 OF papucqur Suraq qt “urfET JO pvoqsuT ‘uIBy, ATUO Jo JoJZoUTeIp 
JOWeyUL uN quoSold gv oABY ‘GBT PUB ZBT “SON JO 9804} YALM 
SSUTYSBVO 0F SB [BOIQUOPT OIA ‘stopuyAD areyy Yeyy yowy oyy Ut 
sqsisuoo ‘Areroduiey Ayuo oq AvuUL Yor “OAOMOY ‘9dUdAa]JIP OU, 
‘O} POLlajor Apvalle OA\Z YY WOAZ AIP ‘GBT PUB FHT "SON “ANOy 
ayy JO SoUuLTU OMY AdYJO 944 YYZ pouOtUUT Apvore OABY | 
‘payddns ore 
SOATVA-Ajoyus opervdos anoy pur ‘qooyz orunbs QZ st Bate ayBI5-91y 


sowmpe “B 
ees 


“UA LSA HONVI CNOSNIGOU “DD “Fr CUNK 


‘AAILOWOOOT SSUUdAXA 


OUT “SPIO ‘UIQ YFG YFIM o1S0q [ed M-ano; Supa] B ST CMU, 
‘1addoo jo st xoq-a14 ey} JO AOTIOYUT OY} pUR ‘UOT [BODIBYD 
JO 018 Saqny oY} { SeUISUS esoyy Jo UOTONAYSUOD ayy UT aTqissod 
sv AOAISUA}XO SB PaSN Useq SVY [9098 4SBdO 4VYyy UOSUIGOY “AP 
WIOA} AOYJANZ UIVIT T “GMO TT SUF LOT ‘Aepuoy pu oursua jo 
[8J0} $4.M9 g SUOZ GF “IopUs9 Jo FYSIOM puB 4M9 G SUOZ gg ‘aUOTR 
eUIsUe JO JeploO FuryAOM UT FYySIOM [BIOL ‘ql OST 9B. Suryszom 
‘a, 00% ‘ta]10q UL amMssoad ureeqys ‘qooy orenbs [TET ‘eovsans 
Surzvoy [8407 OY {Soa1y MoU YAIM “AoZOUTVBIP UT ‘UIG “499 ‘STOOT|A\ 
pajdnoo oyy Surgz Aq ‘urggT Sureq ‘aptsyno poovid ‘saopurp\o 
oy} UL Suysisuoo sv posireurumns oq ABUT saanqgeoyz pedrourad aroryy 
qnq ‘Mojeq UALS oq [[IM sSoUTsUa YJOq JO SUOTSUOUIIP [[NJ 91, 
‘SSBlD .O-9-F., OY} JO ST GBT ‘ON ‘aclAy ,, OURTZY,, PaTyBo-os 10 
@eP » AY} OF SSUOlAg Z6T “ON Svot0yM ‘snyy, ‘“purlyeq suo puy 
A1OJOG BUO ‘S[ABYA “UIG “YJQ JO sared ABYyZo OMG OF poydnod are 
H[POYM BuIALIp “UG “YO 94} GAT ‘ON UT ‘AoJZoUTeIP UI ‘UIg “937 
s]ooyM SurAarvo jo ared v Aq poqasoddns st sAyourOD0; OYy JO pus 
Surypresy ayy oly ‘spooyM *ulg “q¥Q Jo ared puodas vB 0} paydnoo 
OIB S[OOYM SULALIP *UIG "YJ9 949 ZHT "ON JO OS8¥BO 94} UT 4BUy SI 
UWIdY} UdBMJoq B<DUAaYIp ouo oy} {SsouLsUS peyseyM-OT oe YIOG 
‘jeoruopr Ayyeoryovid sqoodsea qsour ul 018 GET pUe ZBT “SON 
‘ONSSI OANyHy B UL peysTqnd oq [IM «94jO OUT, "“AAANIDNG] 
AH, JO onsst yuasaid oy} UT payeaqsnyyt st soursue peayueD yea.) 
Mou asoy} JO 9UO ‘UOSUIQOY “Ap JO Asoqzanod 944 Ysnoayy, 

*s}nso. 
jeoovad qxoq oy} SOATS yout ued oy} ye Surawae jo Aor 
® Yuin ‘uosuvdutos jo sasodand 10} paonpoajzut Ajsseadxe aie 
‘VAMMOY ‘sSaoUdIayIp 94g Sayre Ajastoord 1B NO} OY} JO OMZON 
*|reqap yueziodurt jo qutod oulos ut 19440 949 WoIZ YOR AayIp 
yoX ‘suotsuoutrp pedroutd ur pure ustsap pesoues ur peoruapt OTA 
‘yor jo [[B pue ‘AajuNOD styy UL [NJAoMod 4sour puB 4saduV| 
ayy Suoure aie YOM Jo [[w ‘soutsue sserdxo MoU ANOJ ¥[INq pur 
pousisop A[yusoe Sey OFT ‘Aojzoereyo ofqenyer AOA puB MOU 
Ajaarque ue Jo yuowat1odxa ue pozeIpUr sey ‘ABMTTeYy [eAyUeD yeorr 
ayy JO A99ULSUe [ROLUBYOIUT JoryO 94} ‘NOSNIAOY “4H "fe UIY 

“NELUVIC-SQOY SALHVH,) kg 


“AVAMTIVY 


IVULNGOD LVGUO-SHNIONA SSHUdCXH MUN 


Chan ob et LL Oo 








470 


THE ENGINEER 


May 6, 1904 


| 





——= 





curves, and various speed restrictions. At Quainton- 
road Junction, 6 miles 384 chains beyond Aylesbury, 
44 miles 30 chains from Marylebone, the Great Central 
line proper is entered upon, and the difference in the 
“riding” was very perceptible on the footplate, the 
engine travelling far more smoothly and steadily than 
previously, although even in this respect there had 
been nothing to complain of. But the . smoothness 
of the movement after Quainton-road impressed me 
as exceptional. The booked time for the distance of 
65 miles 11 chains from Aylesbury to Leicester is 69 
minutes, which is equivalent to an average rate of 56°6 
miles an hour from start to stop. At the point of 
divergence from the Metropolitan, all trains are severely 
slowed, and a little beyond Rugby we had an extra slack 
for permanent-way repairs, W hile the last few miles before 
Leicester were run wholly without steam, as we had got 
considerably in front of time. Nevertheless the complete 
run of 65miles 11 chains was done in 65 min. 9 sec. 
inclusive, which represents almost exactly 60 miles an 
hour from start to stop. Deducting the delay through 
the re-laying slack, the net time was only 63} minutes. 
Up the four miles, practically all at 1 in 176, past 
Finmere our speed never fell below 55 miles an hour, 
and up the subsequent five miles up the same gradient 
the rate never dropped quite to 60. Some fast work was 
done down the falling grades, but the engine was never 
permitted to run at her full capacity. It was specially 
noteworthy how greatly the steadiness of the travelling 
improved alike on the footplate and in the train when 
the highest speeds were being run. It is further note- 
worthy that the actual travelling time from Marylebone 
to Leicester was only 112 min. 49sec. for the 103 miles 
7 chains, while the net time, after deducting the special 
delays — but not the regular service slacks— was but 
107} minutes. This is very suggestive of future possi- 
bilities, particularly as it was evident that the locomo- 
tive could have hauled double the load, or thereabout, 
with equal celerity. 

Still more interesting was my experience with the large 
six-coupled bogie engine, No. 196. Mr. Robinson was 
good enough to put it on the 4.30 p.m. express from 
Marylebone, which has the fastest regular timing on the 
Great Central, viz., Finmere to Leicester, 48 miles 
50 chains in 50 minutes, averaging 58°6 miles an hour 
start to stop, over a road more “than one-third of which 
is on rising grades, many miles being at 1 in 176 up. 
The load was, as in the case of No. 194, approximately 
150 tons behind the tender, and the driver, an excellent 
one, was Johnson. Again we had the re-laying slack near 
Pinner, and at Wendover we were stopped dead 
by signal for 61 seconds; the “service” slowings 
were the usual one at Rickmansworth, and another 
to 10 miles an hour past Aylesbury. Nevertheless 
our time for the 54 miles 37 chains to our first stop, Fin- 
mere, was only 65 min. 44 sec.—that is, 3} minutes under 
booked time, or 59} minutes net. The subsequent fast- 
booked stage on to Leicester was doomed to be very un- 
fortunate, yet was surprisingly fine in its net results. 
There was an express train which left Marylebone 
30 minutes before my train, and was due to reach 
Leicester only 8 minutes in front of it. Unluckily, this 
earlier train was delayed en route. and consequently we 
overtook it at Charwelton, where, after a preliminary 
slowing to walking pace, we were brought by signal 
to a dead stand after doing the 17 miles 3 chains from 
Finmere in 17 min. 36 sec. start to stop, or 16} minutes 
net. After a stay of 1 min. 24 sec. we proceeded on our 
way, only to be stopped dead again at Willoughby, 7 miles 
% chains further on, but such had been the astonishing 
smartness with which the big six-coupled engine had re- 
started and attained speed that we actually covered the 
distance in 7 min. 39 sec. from start to stop. Even 
allowing for the fact that the whole distance was ona 
falling grade at 1 in 176, this was an amazingly fine per- 
formance when it is remembered that speed had to be 
attained and then reduced to the stop, all within that 
brief period. I can recollect no parallel experience. 
Rugby signals slowed us once more, and at Shawell box. 
about two miles further on, we were again brought to a 
dead stand by adverse signals. this time for 2 min. 2 sec. 
At Lutterworth and Ashby signals again slackened us 
badly, and it was only after we got clear of the last 
named station that we obtained an uninterrupted run to 
Leicester. That length, however. is on a continuous 
down grade, except for about a quarter of a mile close to 
Leicester, and so we did the 9 miles 10 chains from pass- 
ing Ashby quite slowly, to the stop just outside the 
Leicester platform, in the very remarkable time of 
7 min. 49 sec. “record ” in my experience. 
The complete run of just 48} miles to the point at 
which we stopped, occupied only 56 min. 3 sec. in- 
clusive, with three intermediate dead stops aggregating 
$ min. 10 sec.—which leaves the actual travelling time only 
51 min. 53 sec.—and four separate slowings. If the cus- 
tomary allowance of three minutes were made for each 
of the three intermediate startings and stoppings, and 
only a minute for each of the four slowings—a distinctly 
insufficient allowance in the latter case—a net time 1s left 
which at the first glance appears incredible. In view of 
the exceptional quickness with which each start was 
made and speed attained, I consider that the time loss 
through each signal stop—apart from the duration of the 
actual dead stand—would be more correctly estimated 
as 2 minutes to 2} minutes in each case. Even that, if 
added to the 1 minute to 14 minute a-piece for four addi- 
tional slowings, would leave the net start-to-stop time for 
the 483 miles barely 40 minutes; but this is quite borne 
out by the rate at w yhich the locomotive ran whenever she 
was going at full speed, and I may add that her absolute 
limit in this respect was never reached owing to the com- 
pulsory shortness, through signals, of the respective start: 
to-stop runs. Her maximum, however, exceeded any- 
thing that I have ever noted with a six- -coupled engine. 

With the return journey I must deal more briefly. It 
was relatively uneventful. The engine -No. 195—well 
driven by Turner, had a load of approximately 175 tons 





behind the tender. An absolutely punctual start was 
made from Leicester, so no scope was afforded for making 
up time, and it was not practicable to arrive much in 
advance of “schedule.” We ran the 84 miles 1 chain 
from Leicester to Woodford under easy steam in 36 min. 
15 see., and the subsequent 69 miles 6 chains from Wood- 
ford to Marylebone, also going quite easily, in 79 min. 
11 sec.—start to stop in each case—or in 115 min. 26 sec. 
—travelling tine—for the 103 miles 7 chains, with one 
intermediate stop and five “service” or re-laying slacks, 
reaching Marylebone three minutes before time. The 
driver simply did not know how to fill out the liberal 
time allowance, and so no real test of the locomotive’s 
powers could in this case be made, but the running 
throughout was admirably even and steady. I should 
add that a strong side wind blew throughout both runs. 
Evidently Mr. Robinson's splendid engines have a great 
deal * in hand,” and extensive accelerations will be easily 
feasible so soon as this shall be deemed advisable. The 
external aspect of the new engines deservedly attracts 
much attention and admiration when they are at 
Marylebone. 

I am indebted to Mr. Robinson for the following list of 
the dimensions of the new engines. Those given belong 
actually to No. 192, one of the two Atlantic class. 
But No. 194 differs only in having 19in. cylinders instead 
of 19}in.; No. 195 differs in having an additional pair of 
6ft. 9in. coupled wheels, instead of the single pair of 
trailing wheels 4ft. lin. in diameter; No. 196 differs in 
having both the 19}in. cylinders and the three pairs of 
6ft. 9in. coupled wheels. In all other respects the engines 
are identical. All are provided with steam sanders, 
steam brake for engine and tender,a Davies and Metcalfe 
exhaust steam injector, a Gresham and Craven re-starting 
injector, and vacuum automatic brake. I may add that 
after travelling on the footplate of each class I was 
specially struck with the convenience and handiness of 
all the different arrangements and fittings with which the 
driver and fireman have to deal. The tender is fitted 
with a pick-up scoop of the most improved type, so 
devised as to minimise the waste of water; it is worked 
by a screw-gear in combination with the steam cylinders. 


Principal dimensivns 

Cylinders 

Centre to centre of ¢ vlinders 

Steam ports 

Exhaust 

Centre of cylinder to centre of driving 

axle -... . 

Inclination of ¢ ylinders 

Diameter of valve spindle 

Piston-rod, diameter 

Tail rod 

( lie! rod, len; gth between centres 
small end bearings 3hin. dia. by 34in. 

., big end bearing Gin. dia. by 54in. 
i ‘oupling- rod pins, ‘drivin ifn dia. by 3hin. 


19}in. by 26in. 
6ft. Sin. 

17in. by 1}in. 
17in. by 34in. 


16ft. 3in. 
1 in 48, 
2in. 
S#in. 
22in. 


11 ft. 3in. 


» leading... _ 54in. by 3in. 

Excentric rods, leagth t. 114in. 
Excentric sheaves, throw of 6Fin, 
Clearance at top of link ... Zin. 

bottom of link fin. 
Angle "of excentrics (forward and back- 

ward)... ... 1065 deg. 
Lap of valve. ve lin. 
Travel of valve forward gen ur 41.51 
backward gear 4;7in. 

Steam pipe. in boiler .. dia. 

branches in smoke-box sin. dia. 
Shin. by Zhin, 
16in. by 5fin. 
lft, 2in. 


Slide bars 
Crosshead slides 
Between slides 
Wheels 
Diameter on tread, driving and trailing 
(new) .. sce” aoe 
Diameter ou tread of bogie (new) 
Tyres, thickness on tread 
wide 


tft. ¢ 

3ft. 6i 

3in. 

S4in, 

sansa: é 

S#in. dia. by Jin. 

Sin. dia, by 9in, 

7 fin. 

3ft. Yin. 

Ift. lin. 

7 in. dia. 

tiin. dia. 

Glin. 

6ft. 7in. 

6fin. dia. by 6,\in. 

in. dia. by Yin. 
Li. 

Sit. Shin. 


ae axles, wheel seats 
: bearings 
,. middle diameter 
Distance between centre of he: arings 
Throw of cranks and coupling-rod pins 


by 6in. 
by Ilin. 


wheel seat 
bearings 
iniddle diameter 
Distance between centres of bearings 
Bogie axles, wheel seats 
bearings 
middle diameter 
Distance e between centres of bearing ps 
Bearing springs— 
Bogie, 12 plates Sin. wide. 
thick, 3ft. 9in. span. 
Coupled axle, 11 plates Sin. 
“in. thick, span 3ft. 6in. 
Driving axle, 2 coiled springs 63in. centre, Timmis se¢tion. 
Trailing axle, 13 plates 44in. wide by 4in. thick, span 8ft. bin. 


Trailing axles, 


1 plate Zin. thick, 11 plates J;in. 


wide, 1 plate gin. and 10 plates 


Frames— 
Distance between front ends 
at cylinders 
rear ends... 


3ft. 7 hin. 
3ft. 10Sin. 
ift. 14in. 
Thic ‘ness 1jin. 
Centre of coupled wheels to centre of 
bogie .. ose 
Centre to centre coupled wheels ; 
Centre of driving wheels to centre of 
trailing wheels... 
Centre of trailing wheel to back end of 
frame.. a 
Centre of ‘bogie to front end of frame ... 
Total wheel base.. 
Centre of driving wheel to front of fire- 
box casing ion “ Ate 
Centres of bogie wheels ... ... 
Distance between bogie frames 
Thickness of bogie frames 
Boiler— 
Working pressure 
Central line of barrel ‘above rail . 8ft. Gin. 
3arrel, diameter... 3 inary bft., 4it. 10fin., 4ft. 9}in. outside 
9. ~ length....: : ww. 15ft. 
Dome, inside diameter of. 
Plates— 
Dome... 
Barrel ; 
Smoke-box tube plate 
Wrapper 


Back ... 


9ft. Osin. 
7ft. 3in. 


Sft. 3in. 


6ft. lin. 
5ft. & Sin. 
27ft. Yin. 


lft. din. 
6ft. 6in. 
2ft.. 94in. 
1,,in. 


180 lb. 


2ft. Zin. 
fin. 


gin. 
din. 
in. 


34in, 


| Total length over buffers, engine, and tender 


din, 
.. %in, full 
outside by 4ft. din. inside 


Rivets, diameter 
os. pane 
Smoke-box 
Plates- 
Covering 
Front... 
Door... . : 
Chimney, diameter inside e 
cs height of top from rail 
Fire-box casing, length outside 
Depth below centre line of boiler 
Safety valves, four - 
Inside fire-box 
Length of bottom, inside .. 7ft. 9$gin. by sft. 
Depth inside, front ... ; : bft. 7fin. 
a back... 4ft. 74in. 
From top of box to inside of casing lft. di oan 
Water space, bottom... 
top back 
cs top sides... 
Copper stays, pitch, about 
” two top rows 
Plates, tube... 
Wrapper. 
Tubes (raised 2in, at smoke- -box) 
Number aye. : 
Diameter, outside 
Pitch, about... 
Thickness 
Length between tube pk: utes 
Heating surface — 
Fire-t ox a 
Tubes 


bit. Ofin. dia, 


gin. 

din, 

din. 

ift. din, 
; Rog 3in, 
Sft. Gin. by Ift. 0 

{ft. Yin, tin, 

4ft. dia, 


each, 


RS 
alu, 


3h din. : by lin 
1 
1,in, 
din. 
pein. 


lia, 


and 3i: 


221, 

2in. 

234in. 

ll w.g. 
15ft. 43in, 


133-1 sq. f 
1777-9 sq. ft 
1911-0 sq. f. 
26 sy. ft. 
19,773 Ib. 


Total 
Grate area 
Tractive power ... ; 
Estimated weight in working order — 
On the bogie fo. - ah 
=~ coupled wheels 
;» driving wheels 
»» trailing wheels 


16 tons 10 cwt 
18 tons 10 cw! 
18 tons 10ewt. 
14 tons ldewt, 
Total 68 tons 5ewt 
Tenders 
Tank, inside 
Coal space, capacity ... 
Capacity of tank... 
Frames (Siemens steel )— 
Between frames... . 
Thickness of main-frames 
inside frames 
W heel base .. 
Centre of front wheel to end of fraue 
rear wheel to end of frame 
Front and back end plates, thickness 
Wheels (cast steel) — 
Diameter on tread 
Tires 
(Siemens steel) — 
Wheel seats... 
Diameter at middle 
Journals 
Centres of journals 
Bearing springs 
Camber ... = 
Front and rear, 10 pl: ates - 
Middle, 12 plates 
Weight, in working order 
On front wheels ... 
Ou middle wheels 
On hind wheels 


19ft. Igin, by 7ft. 73in. by 4ft. 27, 
5 tons. 


3250 gals. 


oft. 11gin, and 4ft. 3in, 
gin. 
Sin. 
I3ft. 
ift. 
ift. 
lin. 


lin, 
3in. 


$ft. Sin. 
3in. by Sin. 
Axles 
7iin. dia. 
6gin. 
6in. dia. 
6ft. Zin. 


by on, 


by llin, 


#in., with load of 5-5 tons, 
thin. by fin., 3ft. span. 
thin. by Jin., 3ft. 6in. span. 


13 tons 12ewt. 
12 tons 6ewt. 
13 tons Sewt 
ey 39 tons 6ewt 
Total estimated weight ef e ngine and tender 

in working order ; 


es 107 tons ll ewt, 
Total wheel base of engine ‘and tender. 


51 tons 94 ewt 
61 tons 104 ewt 





THE PRINTERS EXHIBITION, 


THERE is at present being held at the Agricultural Hall, 
Islington, an exhibition of the printing, stationery, and 
allied trades. There are in this Exhibition many interesting 
machines, and though, with but few exceptions, there is but 
little which is absolutely novel, vet several of the machines 
have an improvement here or an improvement there all 
tending to general efficiency. There are machines for ill 
sorts of purposes—printing, composing, type founding, book 
binding, &c. The rotary lithographic machines, where 
plate of aluminium, bent to the form of the cylinder, 
takes the place of the old-fashioned stone, would seem to 
have been brought to an advanced state of perfection. 
The surface taken by the aluminium appears to be well 
adapted to this kind of work, and some excellent results are 
produced. There were not so many type composing 
machines as might perhaps have been looked for. Yet 
there are, at all events, three distinct kinds—there is the 
Linotype, composing and casting in lines; the Lanston 
Monotype, composing in lines, each type being cast sepa 
rately ; and:the Pulsometer Company's machine, described 
in our last issue, where composing is done in one con- 
tinuous line, the type being cast beforehand. In spite of 
the many mechanical devices for setting and distributing 
type, possibly the majority of printers still prefer to keep 
to hand work. Somé say that it is more flexible ; some 
that for their work it is cheaper. On the other hand, 
large numbers of“machines are in use, and some of them 
| certainly doing well. The wonderful perfection to which 
half-tone work has now been brought is exemplified in @ 
number of instances, and specially noteworthy is the 
colour printing, the more so considering the short time this 
process has been in operation. Among ingenious machines 





| to be seen in operation are those for making envelopes. 
| boxes, luggage labels, stitching, paper bags, folding, ruling, 
gumming; numbering, dating, squaring, and stamping. The 
actual printing machines are too numerous to mention i) 
detail. They are present in great variety, and are well 
worth seeing. So, indeed, is the whole Exhibition, which 
is one of the most interesting of its class that we have 
visited. 








Tur Bristol Town Council have adopted a report from 
the Docks Committee recommending the widening of Netham 
Lock Bridge, Lysaght’s Dock Bridge, Marsh Bridge, and Bathurst 
Basin Bridge. It was proposed that the cost of reconstructing 
the bridges to the extent of their present widths should be borne 
by the dock estate, and that the balance should be paid by the 
district fund. Bath Bridge should be reconstructed on its original 
| lines at the cost of the dock estate. Netham Lock Bridge i- 

estimated to cost £365, Lysaght’s Bridge £434, Marsh Bridge 
| £6160, Bathurst Bridge £7329, and Bath Bridge £6268, 
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May 6; 1904 
sQME RESULTS OF MODEL EXPERIMENTS.* 
By R. E. Froupe, 
I.—NATURE OF EXPERIMENTS. 
experiments which form the subject of this paper are 
jstance experiments, and-—as will appear from the description— 
push series of general experiments on systematic variations in form 
mull They were commenced many years ago, and were continued 
7 intervals as opportunity was afforded by the course of work at 
a ries ’ 
ihe experiment establishment. 
J[,--CHARACTER OF Forms TRIED, AND SYSTEM OF VARIATION. 
The series of systematic variations of form of hull submitted 
to experiment consisted of six different sets of lines, simply varied 
iu proportion by independent variation of length, beam, and draught 
scales. * P 
“Thus. the whole series of forms dealt with may be considered 
consisting of six families, each formed by mere variations in pro- 
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portion, from one of the six parent forms—or types, as they have 
heen celled, for the purpose of this investigation. 

The lines of these six parent forms, or types, are shown in 
body plan in Fig. 1, and in part profile and half breadth in Fig. 2 ; 
and corresponding tables of offsets are given in an appendix**. For 
convenience of description the forms are here treated as repre- 
senting ships of a certain convenient scale, similar to the models ; 
and the figures used in the tables of offsets, and the scales 
stated on the lines, are computed in accordance with this supposi- 
tion. 

The six types may be detailed as follows :- 

Type 1.—A vessel 350ft. by 57ft. by 22ft.+; displacement.t 
6100 tons; block co-efficient,t+ -4865; mid, sec. co-efficient,t+ «8775; 
prismatic co-efficientst—fore body, +5385; after body, -570. The 
lines are very fine, as may be judged from the prismatic co-efficients, 
and the curve of cross-section areas approximates closely to a curve 
of versed sines a little shortened at each end. 

Typ: 2. —The foregoing, simply shortened 10ft.} at the after end, 
the alteration not extending further forward than is necessary to 
give a fair finish. This type of modification of form is what at the 
experiment establishment is commonly called ‘‘snubbing.” The 
reduction in displacement is small. The change gives the following 
altered particulars, viz. :— Length 340ft. ; displacement, 6083 tons ; 
block co-efficient, -500; prismatic co-efficient, after body, -6015; 
other particulars as for type 1. 

Type 3.—The foregoing similarly snubbed an additional 10ft. at 
the other end. The alteration in lines extends, of course, further 
forward than before, and the reduction in displacement is greater. 
The altered particulars become :—Length, 330ft; displacement. 
6056 tons; block co-efficient, -514; prismatic co-efficient, after 
body, -6345; other particulars as for type 1. 

Tuy 4,-The foregoing snubbed 5ft. this time at the fore end, 
yiving altered particulars:—-Length, 325ft.; displacement, 6048 
tons; block co-efficient, -521; prismatic co-efficient, fore body, 
‘553; other particulars as for type 3. 

Tup: 5. The foregoing snubbed an additional 5ft. at the fore 

end, giving :---Length, 320ft. : displacement, 6037 tons, block co- 
efficient, -528 ; prismatic co-etticient, fore body, -5675; other par- 
ticulars as for type 3. 
Type 6.—The foregoing snubbed an additional 10ft. at the fore 
end, giving :——Length, 310ft.: displacement, 6008 tons ; block ec- 
efficient, -541 ; prismatic co-etticient. fore body, -598 : other par- 
ticulars as for type 3. 

The variations in proportion to which these six types were sub- 
jected, consisted chiefly of variations in length scale relatively to 
cross-section scale, the proportion of beam to draught remaining 
unaltered, This variation in length proportion may be represented 
either as a variation in length scale, cross sections remaining un- 
altered, or—the way in which the variation was actually effected in 
the models—as a variation in cross-section scale, length remaining 
unaltered, Using the latter mode of representation, the range of 
variation in proportion with which we are first concerned, extended 
from 2500 tons up to 10,500 tons, for the 350ft. length of type 1, 
the 6100 tons already specitied for type 1, forming, of course, one 
of the intermediate gradations, 

Stating this range of variation in length proportion in the form 
most convenient for general reference, viz., in that of the length 
constant .W,$ of my paper of 1888—on ‘‘ The ‘Constant’ System 
of Notation of Results of Experimentson Models,” &c.—therangeis 
from an M value of 7-884, corresponding to the smallest displace- 
ment named, to one of 4-886 for the largest. This co-efticient WV 
denotes the ratio of the length to the side of the cube containing 
the displacement. E 

As regards relative variation in vertical and horizontal cross- 
section scales, only two grades were tried, viz.:—The ratio of beam 
to draught of 57 : 22 already specified, which we will denote A, for 
distinction ; and another, B, of 66:19, giving 66ft. beam and 19ft. 
draught for the type 1 form of 350ft. length and 6100 tons dis- 
placement. With this second cross-section proportion, B, the same 
six types of form were tried, also a wide range of variation in 
length proportion, just as was done with the first cross-section 
proportion A, and as specified above ; but with somewhat different 
limits, the range of length proportion in this case being from 1250 
up to 7750 tons for the 350ft. length of type 1; corresponding to 
an. value range of from 9-933 to 5-407. 

(he entire collection of forms submitted to experiment may 





therefore be regarded as consisting of two principal series, A and | 


R. respectively approximate to the two proportions of cross section ; 
eich series embodying the six-fold variation in parent form or 
type, together with a suitable range of variation of length propor- 
thon, 


The number of steps in-which the total range of length propor- 


Institution of Naval Architects. 
Not reprinted, 

+ Displacement includes immersed counter and ram ; length for pris- 
‘atic and block co-efficients is measured from mid. sec. to perpendiculars ; 
the ene at mid. sec.; mid. sec. ig taken at No. 10 Station for all 

t That is, as measured at the perpendicular, which is taken at the rudder 
post, In this and the succeeding change the water-linc overhang was 
increased, following the designs of some actual cruisers built at the time 
- the commencement of the series of experiments. Hence the water- 

ine shortening was less than the 10ft. mentioned. 

$ In the diagrams, these constant symbols, here printed in italic 
«ipitals, are shown enclosed in circles. 
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tion was covered was, for the A series, six; giving for the 350ft. 
length of type 1, ive displ ts of 2500, 3500, 4750, 6100, 
8000, 10,500 = and for the B series, seven, viz., giving displace- 
ments of 1250, 1750, 2500, 3500, 4750, 6100, and 7750. 

It is important to notice, especially in regard to the mode of 
presenting the results, that for convenience of construction, work- 
ing with paraffine models, the actual models of types 2, 3, 4, 5, 6, 
were successively shaped from one actual model of type 1, just in 
the manner in which their lines have been above represented as 
being formed from the lines of type 1, namely, by shortening back 
the ending, leaving the midship section and the greater part of the 
form unaltered and untouched. Accordingly, if we are considering 
the actual models tried, which go to make up the series of steps 
included in the total range of length proportion, change in ‘‘ type” 
always involves change in length, practically without change in 
displacement, and therefore change in M value. And it follows 
also that the M values limiting range of varying length proportion 
are not the same for the several types. Thus, while the results for 





the practical conditions for which designs have to be got out. 

Since, with this object, the results must be plotted to a base of 
varying MM value, they cannot be plotted to a base of varying 
speed—or speed constant—also. The curves, showing C plotted 
to a base of M, must therefore be appropriate each to a fixed 
value of the speed constant, K ; in other words, they must be what, 
in my paper of 1888, on ‘‘ The ‘Constant’ System of Notation,” 
&c., are termed “‘ Iso-K” curves. 

For every individual K value, therefore, the results take the 
form of twelve “ Iso-A” curves—viz., one for each of the six types 
of each of the two series A and B--showing C' plotted to a base of 
varying M value ; and there will be as many such sets of curves ax 
there are gradations of X value for which it is necessary or con- 
venient to have the results explicitly shown.* As the ‘‘Iso-A” 
curves have been worked out for as many as twenty-nine different 
values of K, it is, of course, necessary to appropriate a separate 
diagram to each A value. 

Seeing that this number of sheets of diagrams, on the requsite 





Fig.2. Lines cf parent forms in profilsend half brecdth 
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type 1 extend between 7-584 and 4-886 1 value for series A, and 
between 9-933 and 5-407 for B, those for type 5 extend between 
7-234 and 4-483 for A and between 9-113 and 4-960 for B. 

It should be stated that not every type was tried at every step 


in the range of length proportion. Thus, beyond a certain range, 


type 6 was dropped out as too unpromising, while in part of the | 


B series, type 4 was omitted, as differing so little in result from 
type 3 that the results for it could be satisfactorily inferred by 
means of the other data. 


Ill. Mope or PRESENTING RESULTS. 

The results of the experiments are given, not in the form of 
E.H.P., or of resistance for particular speeds for some particular 
size or sizes of ships, but in the far more generally convenient and 
instructive form of the resistance constant, C, for given speed 
constant, A, of my paper of 1888, on ‘‘ The ‘ Constant’ system of 
Notation,” &c. For our immediate purpose here, it suffices to 
explain that this resistance constant expresses resistance relatively 
to (speed)? x (displacement), and—for constant engine and pro- 
peller efficiency 
the Admiralty (displacement) constant ; while the speed constant 
expresses speed relatively to (displacement)}. For ships of the 
same model, at ‘‘corresponding” speeds, both expressions are 
independent of absolute size.* 


fPTypeb rTP SFP Iype4 FR, 5-7 !te3 
Wee Bpe A ae . 3 


Swain Se 


seaie, would overburden the volume of our transactions, I content 
myself here with a single illustrative diagram and tables—see 
Appendix I1.+—furnishing ordinates to the curves forming the 
entire series of diagrams. 

This illustrative diagram sutficiently indicates the general 
character of those for all the K values. The Iso-A curves are con- 
cave upwards, rising with decrease of M value, and this more 
sharply as .V value decreases. The effect of prismatic co-efficient 
| increase by ‘“‘snubbing” is to lower the M vaiue at which this sharp 
| ascent is found, whereby the curves for the several types tend tu 
| intersect, those for the snubbed forms being the highest for the 

higher M values, and the lowest for the lower ones. The curves 

for the B series are universally higher than those for the A series, 
by an amount seldom exceeding 0-1 C value. 

The C ordinates of the Iso-A curvesare not those for the models 

| pure and simple, but have been given what is called the ‘‘skin- 

| friction correction” for passing to ships 300ft. in length. Curves 


| are given showing the corrections for substituting any other lengths 


| of ship. 


I 2 : 5; | 
is thus in effect proportional to the reciprocal of | 


To indicate the proportions between the principal ship dimen- 
| sions which have to be associated with the results given by the 
| Iso-A curves, an additional diagram is given—Fig. 3—also plotted 
| toa base of M value, showing curves of half-beam and draught 
constants, according to the same ‘‘ Constant” notation—viz., § B 
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Coming next to the way in which the complete series of Cand X | 
values for the different forms and speeds should be arranged for | 
convenience of use, it may be observed in the first place that one 
of the most obvious gg a to which one would seek to put such 
information, would 





| 


»e to determine the effect of varying the co- | 


efficient of fineness by variation of type, while retaining fixed | 


But 


length and displacement, or, in other words, fixed .V value. 


this is just what cannot be done directly from the results of the | 


actual models, because, as already pointed out, in the actual 
sequences of models, change in type always involves change in Mf 
value also. It was, therefore, absolutely requisite, for this reason, 
if for no other, that the results given by the models forming the 
successive steps in the range of varying length proportion should, 
for each of the six types, be joined up by curves, so as to indicate 
the results continuously throughout the whole M value range. 
This is, of course, desirable for general purposes also, because 
there is no foretelling what precise M values may be entailed by 





* That is apart from what is called “skin friction correction.” 














eo 





Scare oF ® VALUE 


Sy * 


and ))—for each type of the two series.{ (The M value of the base 
scale is itself the corresponding length constant.) 

To save the trouble of converting all the constant values into ship 
tigures by the regular formule,§ curves of convenient interpreta- 
tion co-efficients are provided, viz., on each. Iso-A diagram—sec 


* For any selected M value, of course, the results for intermediate K 
values can always be obtained by plotting a cross curve of ( to a base XK, 
thus making a resistance constant curve of the usual form. 

+ Not reprinted. 

t The ordinates of the curves in Fig. 3 were computed by starting frcm 
the constants of the parent form. of.each type, as described in 
Appendix I., and making $B and D vary inversely as M3. In the same 
way, of course, if desired, any one can start from Ge Se dimensions 
given for the parent form in Appendix I, and obtain ship dimensions for 
the same displacement and any desired M value by simply making 
length vary as M,and beam and draught vary inversely as M}._. For 
other displacements and the same M value, the dimensions must of 
course vary as (Displucement)4. : 

§ These were given in my 1888 paper, but appear also in Appen- 
dix TIT. 
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specimen in Fig, 3-—one for converting C' into E.H.P., and another 
for converting A’ into speed, and on the dimension constant diagram, 
one for converting the constants into actual ship dimensions —all 
three being plotted to a base of varying displacement of ship ; so 
that as soon as the displacement which is to be worked tois decided 
on, and, of course, nothing can be given in absolute value till that 
is done, all the constants, whether expressing results or dimensions, 
can be quickly put into figures for ship, whenever desired. 

In computing the continuous Iso-A curves, which have been 
described, and which, as noticed, show results continuously for 
the complete range of M value, the results of the individual models 
forming the steps in the .W value range have had to be harmonised 

** faired,” so to speak—to eradicate minor anomalies arising, 
presumably, from slight and unknown irregularities in conditions 
of experiment. A systematic analysis of the whole series of 
results, which was made with the purpose of controlling the process 
of fairing in accordance with the best accessible information, 
afforded some interesting and instructive information as to the 
effect of ‘‘snubbing” under different conditions, and the like. 
A description of these data, together with other details, too 
intricate for rir roce reading, appears in Appendices IV. and V.* 


1V,—PracticaAL UsE oF THE Data, 


The ordinary mode of using these data is as follows :—Pre- 
suming—what is the most ordinary case—that a design is wanted 
of a certain displacement and for a certain approximate speed, the 
lso-A diagram is selected for the value of A which most nearly 
corresponds to the intended speed for the displacement in question. 
The displacement being fixed, not only do all the curves of the 
Iso-A diagram belong to one fixed speed, but the ordinates, if 
interpreted to the proper scale, are in effect E.H.P. ordinates ; the 
entire diagram therefore shows, as we may say, all the possibilities 
of the case at a glance, since it shows what E.H.P. can be obtained 
from any combination of ‘‘ type” and MV value ; which latter itself, 


similarly interpreted to the proper scale, shows length of ship. | 


The dimension constant diagram, also similarly interpreted, 


correspondingly shows the other principal dimensions of a ship | 
which must be associated with the performance indicated by the | 


Iso-# curve. 


As a rule, of course, practical considerations negative so great a | 
length as would correspond to the M value which gives minimum | 
In such case, the WV value is in effect fixed by the | 


C’, or E.H.P. 
practical considerations, and the question narrows itself to the 
choice of type ; but here again the choice may often be hampered 
by practical objection to a beam or draught so large as may belong 
to the type which gives minimum C ordinate. A compromise is 
then necessary; and, as a lesser evil than excessive beam or 
draught on the one hand, or prohibitive horse-power on the other, 


a greater length may be accepted than would otherwise be fixed ; | 


and so MV value again becomes undetermined. But since ali the 


elements of variation, and their effect, appear within the compass | 


of the single Iso- diagram, such a compromise can be worked out 
by its aid with more ease and greater confidence than in any other 
readily conceivable way. 


The problem, of course, may present itself in different forms | 


from that above supposed. But, not to burden this statement by 
an attempt to deal with all such possibilities in detail, I will be 


content to call attention to certain precautions to be taken and | 
certain expedients which may be recommended, under various | 


characteristic conditions which the problem may assume. 

(1) The experiments, as we have seen, include only two grades 
of cross-section proportion, viz., those respectively appropriate to 
Series A and B. But, within the range of variation extending 
between these two grades, and probably a little beyond it either 
way, for practical purposes we may, no doubt, take the increase in 


C with increase in ratio of beam to draughtt (for given A and M | 


and given type), as being proportional to that increase. In other 
words, between the two Series A and B, and a little beyond 
perhaps, we may treat the (' variations as arithmetical. The 
power of doing this of course greatly increases the elasticity of 
applications of the data. 

(2) But, even so, it may well be felt that, for using these data, 
the choice of form is inconveniently restricted. Except for the 


power of variation in proportion of beam to draught just noticed, | 


we are, it would seem, absolutely tied to a given body plan, varied 
only just at the ends in the change from type to type. And, even 
granting for argument sake that we do not need to go beyond this 


limited range of variation in form in order to secure the best | 


obtainable horse-power result, still, practical considerations often 
necessitate great varieties in shape of cross sections. It i 
important for it to be understood, therefore, that in our 
experien2e, so long as no unfair features are introduced, such as 
may cause serious eddy making, we may almost say that the 
resistance of a form is determined solely by the curve of cross- 
section areas, together with the extreme beam and the surface 
water-line of the fore body ; and if these are adhered to, the lines 
may be varied in almost any reasonable way without materially 
increasing or decreasing the resistance at any speed. 

(3) In availing ourselves of this power of modifying form of cross 
section, we must; notice that although the 4 B values of the 
dimension constant diagram remain always correct, the J) values 
must be considered as corréct only for the midship section co- 
efficient of -8775 proper to the lines here given. 
co-efficient, the J) values must be corrected in the inverse ratio of 
the change in co-efficient. 

(4) Again, in thus losing sight of the actual line of the six types, 
we must not also lose sight of the exact position, relatively to the 
curves of areas, of the perpendiculars between which the length 
for M value is taken. However greatly our contemplated form 
may differ in lines and appearance from the ‘‘ type” form of the 
same prismatic co-efficient, and wherever the perpendiculars would 
naturally be placed in the class of ship considered, the M value for 
use with these data must correspond to the length, not between 
the proposed actual perpendiculars, but between points corre- 
sponding to the perpendiculars in the type in question. 

(5) The order in which the successive snubbing of bow and stern 
were taken in the successive changes of type has been such as to 


ive on the whole the best obtainable performance for given length | 
But for practical purposes, as—e.g., in | 
order to regulate fore and aft c¢.b. position, it may often be | 


and prismatic co-efficient. 


desirable, if necessary, even at some sacrifice of performance, to 
use some other combination of snubbing, as, for example, to com- 
bine the 5ft. bow snub of type 4 with the 10ft. stern snub of 
type 2, instead of with the 20ft. of types 3 and 4. On the assump- 


tion that the effect of a given degree of snubbing at one end of the | 


ship is independent of the degree of snubbing already present at 
the other end, the C values for such a ‘‘ composite type,” as we 
may term it, can be found by the construction given in 
Appendix VI.* 


(6) Notwithstanding all that is effected, by the explanations | 
under the preceding headings, to widen the application of these | 
data, it remains that their accurate application is restricted to the | 


series of particular curves of areas proper to the series of types. 


These provide, indeed, for a fair range of prismatic co-efficient, | 


and the results for any desired value intermediate in this range 
could be obtained by interpolation between the curves for the 
several types. The variation in prismatic co-efficient, however, is 
entirely of one particular kind, namely, that which is brought 
about by what bas been described as ‘‘snubbing.” Now, when it 
is a question of getting the best possible performance at high 
speeds in relation to length, as is commonly the case in warship 
designing, this is the only way of increasing the prismatic co- 
efficient which can give good results; this line of investigation 
which has been described was, therefore, the one which it was 
most important for the purposes of the Haslar establishment to 





* Not reprinted. 
+ The question really is not of ratio of beam to draught, but of ratio 
of beam to square root of midship section, 


Is | 


For any other | 


follow up, and it was adopted for this series of experiments for that 
reason, 

(7) In the kind of modification of form just referred to the 
change in prismatic co-efficient is in truth merely a collateral 
result of a change of form adopted for the sake of its effect on 
performance. But increase in prismatic co-efficient is not un- 
commonly an aim in itself-—-sometimes a very urgent one—in order 
to diminish the extreme dimensions requisite for the given dis- 
placement ; and when this is so, and provided that ample length 
for the speed is available, the increase in co-efficient should be 
given not by snubbing, or not largely so, but rather by lengthening 
the middle, or, in other words, inserting parallel or something 
approaching it. This kind of variation of form was dealt with in 
experiments described in a paper read by my father before this 
Institution in 1877. We are, therefore, not altogether without 
experimental knowledge on this subject, yet the information from 
this or other sources, which as yet we have, is not such as can be 
brought into the same form as the results dealt with in the present 
paper. It therefore remains that the results in the present paper 
are not directly applicable to a large class of forms of ship, 
including those of the great bulk of large merchant steamers, 
which have high prismatic co-efficients due to middle body. 

(8) But although, for the above reasons, there is a large field in 
ship design, in reference to which these results cannot be used in 
the way which has been described, that is to say, for selection of 
the best form, or to afford an estimate of performance ; vet, even 
in reference to this field of design, the results are not altogether 
useless. If useful in no other way, they serve asa standard of 
ideal performance, showing for every case what is the best that 
could be done for the given length and displacement, supposing 
that carte blanche were given in the matter of cross-section 
dimensions. And comparison of horse-power figures estimated 
from these results, with the results of actual ships on trial, may 
afford information as to how much power may be supposed to be 
wasted in each case by the high prismatic co-efficient, and so may 
enable a judgment to be formed as to whether or not in future 
designs for similar conditions it would be worth while attempting 
some approximation towards what we may call the ideal form for 
economy of propulsion. 











LAUNCHES AND TRIAL TRIPS. 


STEEL screw hopper barge; built by, Robert Stephenson and 
Co., Limited ; to the order of, the Cardiff Railway Company ; 
dimensions, 140ft., 33ft. by 13ft. 2in.; to carry, 760 tons dead- 
weight ; engines, compound surface condensing, 2lin., 44in., and 

| 30in., pressure 130 1b.; constructed by, McColl and Pollock; a 
speed of 94 knots loaded was obtained ; trial trip, April 26th. 

Lupwic GROEDEL, steel screw steamer ; built by, William Gray 
|and Co., Limited, West Hartlepool; to the order of, Groedel 
Brothers Steamship Company; dimensions, 336ft., 47ft. by 
24ft. 10in. deep; engines, triple-expansion, 24in., 38in., and 
64in. by 42in., pressure 180 Ib.; constructed by, Central Marine 
| Engine Works of the builders; an average speed of 11 knots was 
attained ; trial trip, April 28th. 

CRANE, steel screw steamer; built by, Messrs. Ropner and Son ; 
to the order of, the General Steam Navigation Company, Limited ; 
dimensions, 281ft. 6in., 38ft. 3in. by 20ft.; to carry, passengers 
and cargo; engines, triple-expansion, 22in.,,35in., 59in. by 39in., 
pressure 170 Ib.; constructed by, Richardsons, Westgarth and Co.; 
launch, April 29th. 

SETI, twin-screw tug for the Nile; built by, the Tranmere Bay 
Development Company, Birkenhead ; dimensions, 60ft., 13ft. by 
6ft.; to tow five 100-ton lighters at 5 knots; constructed by, 
Messrs. Jones and Sons, Liverpool ; launch, April 30th. 

ADRIATIC, steel serew steamer; built by, Irvine’s Shipbuilding 
and Dry Docks Company, Limited; to the order of, Messrs. 
W. H. Cockerline and Co., Hull; dimensions, 336ft., 47ft. by 
| 24ft. 10in.; engines, triple-expansion, 24in., 38in., 64in. by 42in., 
| pressure 160 lb.; constructed by, Richardsons, Westgarth and Co., 

Limited ; launch, April 30th. 

NEWBURN, steel screw steamer; built by, Swan Hunter and 
| Wigham Richardson, Limited; to the order of, the Newcastle 
Steamship Company, Limited; dimensions, 350ft., 47ft. by 
27ft. 3in.; to carry, 5800 tons of cargo; engines, triple-expansion, 
234in., 39in., 66in. Ly 45in.; constructed by, Wallsend Slipway 
and Engineering Company ; launch, April 30th. 

KINGFISHER, steam trawler ; built by, Goole Shipbuilding Com- 
pany: to the order of, Messrs, John T, Rennie, Son and Cv.; 
dimensions, 120ft., 22ft. by 12ft. 5in.; engines, triple-expansion, 
12}in., 2lin.. and 34in. by 24in., pressure 180 Ib.;_ the vessel and 
machinery have been constructed under the supervision of Messrs, 
Flannery, Baggallay and Johnson ; launch, April 30th. 





Tue Junior InstireTion or ENGINEERS.-—-A visit of this 
Institution took place on the 29th April to the Cassland-road 
| Higher Grade Board school, Hackney, tu inspect the heating and 
ventilating systems installed there. <A particularly noticeable 
feature was the process of filtration at the air supply or main 
| intake. A special device in the form of two large drums slowly 
revolving, on the peripheries of which ix laced a layer of fibrous 
matting, is provided for this purpose. The drums revolve in 
| water, and offer to the impinging air a continuously saturated 
| surface. The friction caused by the fibrous matting through the 
| water, and the water disturbance associated with it, causes the 
fibres to release the dust, smuts, &c., gathered, and all the 
| sediment thus trapped is passed through the waste pipe to the 
| drain. After being dealt with in this manner, the whole of the 
| air passes through two disc fans driven by an electric motor of 
| 17 brake horse-power. The duty of these fans represents the 
| propulsion of something like twenty tons of air into the building 
per hour, and a commendable and striking characteristic is the 
general freedom from draughts. To warm this enormous weight 
of air a Cornish boiler is employed, generating steam at low 
| pressure, and feeding a series of heating batteries distributed at 


| the bases of the rising flues to each room, and which were noticed 


in the main air duct. Condensation is all returned to the boiler, 
but the leve! of the ground prevents this being done by gravity, 
and consequently an automatic pump and receiver is in circuit 
with the heating mains. The heating batteries are each fitted 
| with a local valve, so that, if need be, any of them can be shut out 
of supply without in any way affecting the other portions. All 
the batteries consist of gill pipes, and the bolt flanges are all faced 
| and the joints made of asbestos rings. It was noticed that the 
batteries were provided with dampers or sliding shutters, the 
object being to give full control over the temperature. By raising 
‘or lowering the shutters the air flowing up the flues may be 
warmed to the maximum degree, or all cold air may be sent 
forward, half warm and half cold, or any intermediate mixture of 
each, but without in the slightest curtailing the actual volume of 
air. The control of the temperature rests with the caretaker, and 
he may perform what is required of him without leaving the 
basement. In distributing the heating batteries at each vertical 
| flue, the concentrated form of -heater is avoided, and there is no 
| necessity to heat the air toa high temperature as is requisite in 


| order to make good losses in transmission where a large heating 


battery is placed at the intake. As a result, the air in these 
schools retains its freshness and invigcrating qualities. Actual 
tests of the air in the schoolrooms by the Medical Officer to the 
Board showed an average of only six parts CO,in 10,000 volumes. 
The average change of air is about eleventimes per hour. Messrs. 
Stott and Co, fitted the installation. Mr. P. J. Waldram, past 
chairman of the Institution, expressed at the termination of the 
visit the thanks of the members for the arrangements which had 
been made for their reception. The next meeting takes ape on 
May 6th, when a paper on ‘* The Design of a Dry Dock” is to 





beread by Mr, A, W. Young, of the Admiralty Works Department, 





THE IRON, COAL, AND GENERAL TRADEsg 
OF BIRMINGHAM, WOLVERHAMPTON, Anp 
OTHER DISTRICTS, 

(From our own Correspondent.) 

TRADE is more cheerful, and the tine summer-like weather revent|y 
experienced is aiding the operations of structural engineers and ¢f 
those engaged in other outdoor work, with the result that larger 
quantities of material are being employed. Steel girders are 
quoted £5 15s, to £6 5s., and angles £5 5s. to £5 12s, 6d. Bes. 
semer billets are in fair call at £4 7s, 6d. 

In the manufactured iron trade, best bars are in better request 
at £8, with £8 12s, 6d. for Earl Dudley’s L.W.R.O. brand. Uther 
sorts of best iron are quoted proportionately. Galvanised cor. 
rugated sheets are in good call for several of the leading foreign 
markets, Engineers’ requirements for unmarked bars are con. 
siderable. 

Foundry descriptions of pigs are in good call for ironfounders’ 
purposes and also for engineers’ foundries, and prices are 
strengthening. Ordinary forge pigs are in moderate dewand, 
Staffordshire cinder forge is quoted 45s.; part-mine, 47s, td, ty 
48s, 6d.; Northamptons, 46s.; Lincolns, 49s. 

The engineering trades are active. Hydraulic engineers are wel] 
engaged on pumps for water supply and irrigation purposes, 
Electric engineers are busy. - 

Great progress is being made with the new metallurgical build. 
ings at Bournbrook in connection with the university of Birming. 
ham, Students have already begun a course of instruction at the 
power station. The foundry and the smiths’ shops wil] soon be in 
full working order ; and a summer class of one month’s duration 
will be held in metallurgy by Professor Thomas Turner in July ; 
whilst in October lectures in applied science will be given in the 
main buildings. The power station was completed a year ago, and 
has been equipped by Messrs. McLaren, of Leeds, and by the British 
Westinghouse Company, of Manchester. The last-named com- 
pany, being warm supporters of the cause of technical education, have 
given some of the plant, and supplied the rest at exceptional prices, 
whilst Messrs. Bellissand Morcom, Limited, Birmingham, and Messrs, 
Willans and Robinson, Rugby, have each presented quick-speed 
engines of 100 horse-power. ‘To the Belliss set is coupled a direct- 
current Bruce- Peebles dynamo, producing 70 kilowatts of current at 
a pressure of 110 volts. The Willans set drives a similar dynamo, 
built by Messrs. Siemens Brothers at their Stafford works. The 
engine, erected by Messrs. McLaren, is of the triple-expansion 
marine type, running at 120 revolutions per minute ; and coupled 
direct to it is an alternating current dynamo, which supplies 
current for driving various motors in the electrical and hydraulic 
laboratories, as well as in the power station, foundry, forge, and 
mining and metallurgical laboratories. There is also a steam 
turbine, of the De Laval type, running at the high speed of 20,000 
revolutions per minute. The gas plant comprises, among other 
items, two large gas engines—namely, a ‘‘ Premier” gas engine, 
driving a Westinghouse dynamo, and a Westinghouse vertical 
three-cvlinder gas engine, which indicates about 70 horse-power, 
and drives another Westinghouse dynamo. The necessary gas is 
supplied by a Mond producer, capable of supplying 29,000 cubic 
feet of gas per hour. The metallurgy, casting, and forging 
departments are well equipped, and comprise various furnaces 
and forges, including a 2-ton Siemens regenerative furnace. The 
metallurgical laboratory is 125ft. long, 50ft. wide, and 28ft. high. 
It is believed to be finer than anything of the sort in 
the United States, and it includes four shops, two of them Sit. 
square, and the other 25ft. square. In one of the large shops there 
is a complete steel-smelting plant; and in the other, non-ferrous 
metals will be treated. About half a million has been subscribed 
in five years, and practically the whole of that has been expended, 
but the staff for the laboratory, foundry, and forge, irrespective of 
the professors responsible to the Council for the efficiency of the 
instruction, will cost from £1400 to £1500 per year, to which has 
to be added the cost of coal and materials. This is entirely inde- 
pendent of the much greater cost of upkeep of four other large 
blocks of buildings connected with the scheme. The friends of the 
movement are therefore beginning to ask where the necessary 
further funds are to come from, for experience has shown that the 
working expenses are by no means likely to be entirely covered by 
the students’ fees. 

The Staffordshire Iron and Steel Institute is steadily increasing 
in membership and funds, At its annual meeting and dinner this 
week at Dudley, Mr. H. B. Joy, of Messrs. A. Knill and Co., West 
Bromwich, was elected president, and Mr. Walter Jones vice 
president. A handsome marble and bronze timepiece was pr: 
sented to Mr. James Piper for his services as hon. treasurer since 
1893, Mr. William H, Carder was re-elected secretary. The toast 
of **The Iron, Steel, and Coal Trades of Staffordshire,” was pro 
posed by Mr. Halliday (President of the Birmingham Societ; 
of Mechanical Engineers), and replied to by Alderman Jol 
Garratt (chairman of the Dudley Chamber of Commerce), and by 
Alderman G. H. Dunn. The toast of ‘The Institute” was pro 
posed by the Mayor of Dudley, Mr. J. Hughes, and zcknowledged 
by the President. Prof, Thomas Turner submitted ‘‘ The Honorar; 
Members,” Mr, James Proctor, of the Lilleshall Company. re- 
sponding. 

The Electricity Committee of the Aston ‘Town Council hav: 
applied to the Local Government Board for sanction to the borrow 
ing two several sums of £30,000 and £20,000 for electric suppl) 
yurposes. Satisfactory progress is being made by the Public 

forks Committee in connection with the Witton Lane tram depot. 

The first of a series of six lectures on ‘‘Steel, with special 
reference to Hardening, Tempering, and Annealing,” has been 
delivered by Mr. A. H. Hiorns to a large audience at the Birming 
ham Municipal Technical School, 





NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.— Although complaints as to slackness continue very 
general throughout the engineering trades of this district, « 
moderate amount of new work is reported as coming forward in 
some branches, and the leading machine tool-makers are being 
kept fairly well engaged. The principal item of notice, however, 
is that the whole of the important order for Indian State Railway 
locomotives, to which I made reference last week, has been secured 
by Messrs. Beyer, Peacock and Co., Limited, of Gorton. This order 
includes thirty-one powerful main line engines, which are stated to 
be of exceptionally heavy construction, together with the tenders, 
and will keep the firm well engaged over the remainder of 
the year. About half of the engines, I understand, are to be 
delivered within the ensuing six months. Boilermakers are just 
keeping indifferently employed at prices, which, with the present 
cost of labourand material, are anything but remunerative, and there 
is still an absence of any improvement in the textile machinery 
trades. 

Only a moderately attended iron market at Manchester on Tues- 
day, and the quieter tone reported last week continues, consumers, 
for the most part, buying with extreme caution, and only in 
limited quantities, not more than sufficient to cover hand-to-mouth 
necessities. A feeling of uncertainty as to the course of prices no 
doubt, in large measure, accounts for this holding back on the 

art of users from placing out their customary orders, Apart, 

owever, from this restriction of buying, actual reyuirements con- 
tinue mostly on a com tively small scale, owing to the unsatis- 
factory industrial coniiitiens which still prevail throughout Lanca- 
shire, and with regard to which there would seem to be no 
immediate prospect of improvement. Prices, so far as there has 
been anything to test them, have undergone no material change 
during the past week. Makers of pig iron are holding with steadi- 
ness to late rates, but in the open market there is a reappearance 
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of some cutting where business is to be got ; occasionally very low 
special quotations are come across, and iron could pom y be bought 
through second hands at slightly easier rates, For No, 3 foundry 
Lancashire makers’ quotations remain about 52s, 6d. net delivered 
Manchester. Lincolnshire makers, in some cases, report that they 
are finding even their minimum rates of 49s. rather difficult to 
obtain owing to underquoting going on here and there by merchants. 
Derbyshire brands are Pyos about steady at the rather easier quota- 
tions of last week, No. « foundry ranging from 52s, to 53s. delivered 
Manchester. Inquiry for forge qualities remains extremely limited, 
put quoted rates are unchanged at about 48s. 2d. for Derbyshire 
and 48s. 8d, for Lancashire and Lincolnshire delivered Warrington. 
Middlesbrough iron is generally steady at about the prices ruling 
Jast week, ordinary brands averaging 53s. 1d. to 53s. 4d., with some 
special brands still quoted 53s, 7d. net delivered by rail Manchester. 
In Scotch iron also there is no further quotable change, 53s, 9d. to 
54s, 3d. being about average figures for Eglinton ; 54s, 9d. to 55s. 
G@lengarnock ; and 56s, 6d. to 56s, 9d. Gartsherrie, delivered Man- 
chester docks ; sellers, however, report that orders have been 
missed even where quotations have been cut considerably below 
these figures. 

Makersand merchantsstill report an absence of any appreciable im- 
provement in the finished,iron trade. Business continues extremely 
slow, and even where manufacturers are well booked, specifications 
come forward so indifferently that they are only able to keep their 
forges running from hand to mouth. Prices are without quotable 
alteration, and generally steady at late rates. The Association 
rates for Lancashire bars remain £6 5s, stations, and £6 6s. 3d. 
warehouse, but makers outside the Association are quoting £6 3s. 6d. 
stations, with Yorkshire Lars £6 5s., and North Staffordshire 
£6 5s. to £6 7s., delivered in this district. Hoops also are without 
quoted alteration at £7 2s. 6d. random to £7 7s. 6d. special cut 
lengths, delivered Manchester, and 2s. 6d. less for shipment. 
Sheets remain about £7 10s. to £7 12s. 6d., delivered here. Nut 
and bolt makers also report this branch of trade continuing very 
unsatisfactory. In bright goods a fair amount of work is being 
given out, but for black goods there isa general absence of inquiry, 
as the result of the quietude prevailing throughout the engineer- 
ing trades, and where orders are to be secured they are cut for at 
very low figures. 

In the steel trade the position is much as reported last week. 
Very few further new orders of any moment are just now coming 
forward for hematites ; the leading makers are, however, tolerably 
well sold, and prices remain firm at recent quoted rates, ranging, 
according to brand, from about 63s. up to 65s, and 65s. 6d. for 
No. 3 foundry qualities delivered in the Manchester district. A 
moderate business is being put through by merchants, both in 
English and German billets, but local makers report trade just now 
quiet. Prices are firm at the full rates recently quoted, English 
billets averaging £4 11s, 3d. to £4 12s. 6d. German billets £4 6s. 
for 4in, and upwards, and £4 7s. 6d. to £4 8s. for 2in. up to 4in. 
For bars prices are somewhat irregular, and it is reported that one 
maker in the district is quoting £5 17s. 6d., with the general basis 
about £6 to £6 2s. 6d. up to £6 5s.; common plates also are still 
quoted low and are to be bought at from £6 to £6 2s. 6d. delivered 
in this district. Boiler plates remain firm at the Association basis 
of £6 17s, 6d. for Lancashire boiler specifications delivered in this 
district, and makers report a fair business doing. 

An improvement in water gauges, which is claimed to be quite a 
new departure in this type of apparatus has been recently intro- 
duced by W. H. Bailey and Co., of Salford. This is their patent 
“vivaxo” water gauge, with reversible and renewable seats to the 
valves, and a scavenger attachment. In this improved valve, the 
water and steam ways are very large, being jin. in diameter, so 
that they cannot become choked. The gauge can be operated by 
aquarter turn of its handle, in the same way as an ordinary plug 
gauge, and the position of its handle indicates whether the gauge 
is open or shut. This meets the objection, which many engineers 
have, to valve gauges with wheel handles. The gauge is said to 
be everlasting, as all its seats and wearing parts are removable, 
and can be renewed at very small expense. The screws for the 
spindles are outside and very strong, and the seats can be re-ground 
in position by removing the pin in the handle, and turning the 
spindle with an ordinary screw wrench or joiner’s brace, Although 
provided with packing glands, drip or leakage from these is impos- 
sible, as there is no pressure on these two glands when the gauge 
is in its working position, and it has no troublesome grooves to be 
packed, as in an asbestos packed gauge, whilst its construction 
enables it to accommodate itself to all strains caused by differences 
of expansion and contraction. The fittings which take the glass 
tube can be turned through an angle of fifteen degrees to the 
right or left, which overcomes any difficulty in setting out studs in 
the boiler front. 

Mr. E. L. Reade, lecturer on metallurgy, &c., at the Manchester 
School of Technology, in the course of an address on ‘‘ Refractory 
Material,” delivered before the Manchester and District Junior 
Gas Association, said that ganister, which was really a sort of 
clayey sandstone containing about 89 per cent. of silica, some 2 or 
3 per cent, of alumina, and small quantities of oxide of iron and 
lime, was peculiarly suitable for patching in gaswork settings, 
because its contraction was not sufficient to make it detach itself 
from other substances, Difficulties were often found with cements 
for stoppings, and one essential was that cement should possess 
body enough to retain its shape and sufficient flushing material to 
cement together the body and cause it to adhere to the retort ; 
generally there was much room for improvement in these cements. 

Increasing depression would seem to be coming over the coal 
trade of this district, and pits are generally getting on to short 
time, very few collieries running more than four days, and some of 
the house-fire coal pits not putting in more than three to four days 
during the week. Although it is exceptional where there have 
been further actually announced reductions, the whoie tendency of 
prices, as intimated last week, is towards easing down where 
concessions have not already been made, with the result that there 
is a weak irregular tone throughout the market. 

The commoner descriptions of round coal continue in very 
limited demand for ironmaking, steam, and general manufacturing 
purposes, and for these there is a great deal of cutting in prices to 
effect clearances of anything like quantities, 7s. 9d. to 8s, remain- 
ing about average figures, anything above this being only got for 
special qualities, The Lancashire collieries have mostly now sent 
in their tenders for the locomotive fuel contracts, and these, I 
understand, are all based upon 7s. 6d. per ton at the pit mouth, 
which, as I stated last week, is 3d. per ton below the contract 
basis of last year. 

Supplies of engine fuel continue in excess of requirements, not 
only in Lancashire but in the surrounding important mining 
centres of Derbyshire, Yorkshire, and Staffordshire, and from 
these districts surplus output is being pushed on the market here 
at low-cut figures, which necessarily weaken prices in Lancashire. 
Some of the commoner sorts of Derbyshire slack are to be got at 
the pit mouth in the above district at from 1s. 6d. and 2s. per ton 
upwards, with common Lancashire slack to be bought at from 
3s. 9d. and 4s. upwards at the pit mouth. In the better sorts of 
slack, however, Lanesahian collieries are holding with considerable 
firmness to about late rates, as in many cases they evidently prefer 
to put down into stock rather than force this class of fuel on the 
market at low cut figures ; good medium sorts of engine fuel still 

average about 5s. to 5s, 6d., with the best qualities 6s, to 6s. 6d. 
per ton at the pit mouth. 

The shipping trade remains generally quiet, with low prices 
ruling at the ports, it being very exceptional where more than 
about 9s, to 9s, 3d. is being got for good ordinary qualities of steam 
coal delivered at the Mersey ports or the Manchester Ship Canal. 

For coke prices are kept fairly steady, but this class of fuel 
generally only meets with a moderate sort of demand. 

Barrow.—The demand for hematite pig iron: is still. very small, 
and inquiries for forward deliveries are not as plentiful as they 
have been. Indeed, the position of the market is less satisfactory, 

and makers, generally-speaking, are indifferently supplied with 





orders, Those makers whose business is in both iron and steel 
manufacture are the best off under present conditions, but their 
position is not up to normal, and, as a consequence, even at the 
Barrow works only five furnaces are in blast, and at Millom only one. 
The position in West Cumberland is practically the same as that 
in North Lancashire. Makers are quoting 55s, 6d. nominally for 
mixed Bessemer numbers net f.o.b., but they are not getting this 
price. Warrant iron is at 54s. 6d. net cash sellers, buyers 3d. less. 
A further reduction has been made this week in warrant stocks to 
the extent of 555 tons, and stocks now held total at 15,826 tons, 
Makers’ stocks are comparatively small. Altogether only 25 fur- 
naces are in blast, against 34 in the corresponding week of last 
year. 

Iron ore is very quiet, and raisers are not employing anything 
like the usual strength of men, This to some extent is in con- 
sequence of the partial stoppage of the Lindal Moor mines, which 
are on the point of being transferred to another company likely to 
put new life into the mining enterprise of the district. Ordinary 
classes of native ores are at 9s. per ton net at mines, and best sorts 
at 15s. Spanish ores are only purchased in isolated cases, as prices 
of native qualities are so low. 

In the steel trade there is nothing new to report, except, 
perhaps, a quieter tone in shipbuilding material, which is all the 
more remarkable, seeing that plates are in very good demand on 
the East Coast. The mills in this district are not working full 
time even on the day shift, and the night shift is not working at 
all. Plates remain tirm at £5 12s. 6d. per ton. A good trade is 
doing in heavy steel rails, and orders are fairly plentiful, but prices 
remain low, and are kept down by reason of continental competi- 
tion, which is very keen; £4 15s, to £5 per ton is the price of 
heavy rails. Merchant steel is quiet. 

Shipbuilders are very busy on large orders, but no new contracts 
are reported, The new Midland Railway Company’s turbine 
steamer Manxman, for the Isle of Man service, building at Barrow, 
is nearly ready for launching. She is to steam 20 knots an hour 
with 75 per cent. of her boiler power. Submarine Al is coming 
to Barrow for repairs and overhaul. 

Shipping, which was comparatively active last week but one at 
West Coast ports, is again very quiet. The pig iron exported last 
week was only 3038 tons, and steel 6651 tons, making a total of 
9689 tons, in contrast with 30,282 tons in the corresponding week 
of last year, a decrease of 20,593 tons. The total shipments for 
the year to date have reached 219,394 tons, compared with 
319,582 tons in the corresponding period of last year, a decrease 
of 100,188 tons, 

Coal and coke are very quiet trades, and low prices prevail, 
although coke is slightly dearer of late. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE continued mild weather, in striking contrast to what pre- 
vailed during the corresponding period of last year, is now con- 
siderably aftecting the demand for house coal. A fair weight is 
still being sent to London, and the Eastern Counties trade is 
pretty well maintained. Up to the present coalowners have been 
able to resist making concessions in prices, but merchants are 
holding their hands in expectation of values coming down. For 
best Silkstones 13s. to 13s, 6d. per ton is still asked, but sales are 
restricted at these figures ; secondary sorts are more in request at 
lls, 6d, to 12s, per ton. Barnsley thick seam, in the better 
grades, is most in demand at 11s. to 11s. 6d., and there is a very 
good business doing in secondary qualities at 10s. per ton in 
owners’ wagons at the pits. The thin coal seam pits are doing 
very little business, and the tendency is for stocks to accumulate. 

In steam coal, on the other hand, the demand is more active for 
the Humber ports, and will continue to get better as the season 
advances. Although shippers and merchants are now busy pre- 
paring for the opening of the Baltic ports, contracts are not made 
very readily, Those that have been arranged are at 8s. 6d. to 
8s. Yd. per ton, the effort to get a concession of 6d. per ton not 
having been successful. Some sales made in the open market 
have been at 9s. per ton, but these have not been to any great 
extent. There is very little doing in gas coal, and the trade will 
get weaker as the year progresses. Prices remain very much as 
previously reported, the gas companies and gas departments of 
Corporations receiving almost all they want under contract. 
There is rather more doing in good slack, but inferior sorts 
are hard to sell, and at many collieries there are heavy stocks to 
be moved. 

In coke business is very quiet, ordinary South Yorkshire coke 
not fetching more than that about 10s. to 10s. 6d. per ton at the 
ovens. These figures show a very severe drop on the values for 
the corresponding period of last year. 

In military and railway material there is a little movement, 
though nothing equal to what is requi The work recently 
placed for armour plates by the British Admiralty is being proceeded 
with, but the orders are not urgent, and therefore there is no 
desire to get them out of hand quickly, the hope being entertained 
that the staff may be kept employed until the Government are in 
a position to place fresh requirements. The activity previously 
noted in forgings and castings for the shipbuilding yards of the 
North-east Coast continues, and is very welcome to several Sheffield 
firms, where, however, more work of the kind could easily be taken 
in hand. In the iron market local business is firmer, and quite 
equal to what is being done in other parts of the country. In the 
moulding departments thereisrather lessdoing. In steel the demand 
for crucible qualities is reported to be satisfactory in the case of 
several large producers, more particularly those who cultivate 
business at a distance, the colonial demand having of late been 
brisker, although the home market is scarcely so good as it was. 
Current quotations for delivery in Sheffield are as follows :—West 
Coast, hematites, 65s. per ton ; East Coast hematites, 60s, per ton 
—both less 24 per cent.; Lincolnshire forge, 46s.; Lincolnshire 
foundry, 47s. 6d.—both net ; bars, £6 5s. 

Mr, J. C. Milligan, British commercial agent in Switzerland, 
is visiting Sheffield on the 9th inst., in order to impart information 
which may be useful to manufacturers and merchants, with a view 
to increasing local trade with that country. Intimation to that 
effect has been issued to Sheffield firms by the secretary of the 
Sheffield Chamber of Commerce and Manufacturers. 

Mr. G. B. Wood and Mr. P. Hodges, who have been in the 
service of Messrs, Charles Cammell and Co., Limited, as managers 
for about 35 and 40 years, are now retiring, and were presented 
with handsome farewell gifts by the directors and managers on 
the 29th ult. 














NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE chief feature of the iron and steel industries in this district 
at present is the dearth of No. 3 Cleveland pig iron, which is looked 
upon as the standard quality, and certainly is that which is most 
generally exported. lt is also the quality that is lodged in the 
public stores. There is a larger demand for it, and at the same 
time the quantity produced has fallen off somewhat. The furnaces 
are not turning out less iron, but a greater proportion of their 
output than usual is of the lower qualities, this being partly brought 
about by the weather. There can be no question that the tonnage 
of No. 3 that is now being produced is not equal to the require- 
ments, and shippers have frequently to complain that they cannot 
get delivery of iron when itfallsdue tothem. Sometimes steamers 
have to wait till the iron is made. Thusit has become necessary 
to draw extensively upon the stock in Connal’s public warrant 
stores, which stock last month was reduced by 12,555 tons, or 13 
per cent., and the 84,980 tons held at April 30th was the smallest 
tonnage that has been reported by Connal’s since June, 1901. In 
these circumstances the tendency in the prices of the higher 





qualities of Cleveland pig iron is upward, and it is the only branch 
of the iron and steel industries of this district about which that can 
be said. 

The prices of the lower qualities of Cleveland iron are some- 
what weak, as the production of them is larger than it has been, 
and this week the difference between the price of No.3 and those 
of forge qualities is wider than it has been for months. 
Undoubtedly the district could do at present with an increased 
output of No. 3, but makers are in no hurry to increase the num- 
ber of furnaces in operation, partly because of the. difficulty of 
getting the necessary ironstone, and partly because there is no 
marked improvement in the industries at home that consume pig 
iron. Next month, however, the Cargo Fleet Iron Company, 
Limited, will light its two new furnaces, which together will 
produce 2000 tons of pig iron per week, for which, until the new 
steel works are ready, a market will have to be found. 

The price of Cleveland foundry pig iron has been raised this 
week, No. 3 as much as 3d. per ton. No. 1 has been put up to 
46s. 3d.; No. 3, to 44s. 9d.; No. 4 foundry, to 44s. 6d.; and No. 4 
forge, to 44s. 14d., all for early f.o.b. delivery. The prices for 
forward delivery are nominal, as consumers have not confidence to 
commit themselves ahead when the outlook in the finished 
branches is poor. Taking into account the dearth of No. 3, a still 
better price than that named above should be procurable for it. 
Mottled iron is at 43s. 6d., and white at 43s. 

The makers of East Coast hematite pig iron are having a poor 
time, and scarcely any firm can make the present selling prices 
cover cost of production. Some of them would take the oppor- 
tunity if they had it of changing the output of their furnaces from 
hematite to ordinary Cleveland pig iron, of which there is hardly 
enough made, while. there is too much hematite. But they are 
prevented changing by the difficulty of securing the necessary 
Cleveland ironstone, and they have to carry out the contracts to 
which they are committed. Cleveland iron is relatively dearer 
than hematite, and if the latter were realising 2s. 6d. per ton more 
than at present it would be no more than level with Cleveland pig 
iron. Hematite iron has been practically stationary in price for a 
considerable time, while the cost of production has gone up. All 
that will be paid now for mixed numbers of East Coast hematite 
pig iron is 52s, 6d. per ton, and 51s. is given for No. 4, yet for 
Rubio ore 15s. 44d. per ton c.i.f. Tees must be given, and for coke 
the average price is 14s. 6d. per ton delivered at the furnaces on 
Teesside. That leaves little to cover other expenses, 

The exports of pig iron from the Cleveland district during April 

were good, reaching 110,725 tons, or 6 per cent. more than in 
March, while they were greater than those of April in the past two 
years. 
r A larger business was done with Germany, France, Norway, 
Sweden, and Scotland, but to the United States, which received 
13,346 tons in April last year, no iron was sent. It is curious to 
note, however, that 2875 tons were sent from Cleveland to Canada 
at the same time that pig iron was coming to this country from 
Canada. Italy, during the first three months of the year, had an 
average of nearly 12,000 tons per month from Cleveland makers, 
but last month the quantity was only 3950 tons. Germany also, 
which had over 25,000 tons in March, received only 20,345 tons last 
month, but that was more than in April of the past two years. 
There was a larger delivery to Scotland—45,296 tons—than since 
October last, and the quantity sent to Wales was greater than 
since June, 1902. All the 13,968 tons that were shipped from 
Skinningrove last month went to Scotland. 

The shipments of pig iron from the Cleveland district in the 
first four months of this year reached 374,221 tons, against 405,093 
tons in the corresponding period of last year. Not a ton has this 
year been sent from Cleveland to the United States, whereas in the 
first four months of last year the quantity was 64,506 tons. 

Business is slow in the various branches of the manufactured iron 
and steel trades, and producers could do with a good many more 
orders. They cannot get any advances in prices, the competition 
being too keen, not only with producers in other districts, but also 
among local manufacturers. It is certainly disappointing to find 
the business so quiet, and profits are likely to be even smaller this 
year than they were last year. Quotations are :—Steel ship plates, 
£5 12s. 6d. ; steel ship angles, £5 5s.; iron ship plates, £6 7s. 6d.; 
iron ship angles, £6 2s. 6d.; packing iron, £5 5s.; steel joists, 
£5 5s.; steel sheets, singles, £7 5s.; steel hoops, £6 7s. 6d.; 
steel strip, £6 5 common iron bars, £6 2s. 6d.; basic 
steel bars, £6 5s.; galvanised corrugated sheets, £10 5s. 
iron, and £10 15s. steel, all less 24 per cent. f.o.t. Heavy steel 
rails are nominally at £4 10s.; cast iron railway chairs at £3 10s.; 
and steel railway sleepers at £6 per ton, all net at works. Certain 
of the Middlesbrough town councillors found that the borough 
engineer had obtained from Wednesbury the steel shafts that were 
used in connection with the sewer ventilators, and considered that 
this was a case of ‘“‘sending coals to Newcastle.” It was asked 
why such shafts could not have been obtained in the district. The 
borough engineer said he did not know of any local firm who 
supplied such shafts, and he reminded the members of the Sanitary 
Committee that they had sanctioned the purchase. 

Mr. E. H. Saniter, who since the establishment of the Clarence 
Steel Works, Middlesbrough, now carried on by Messrs. Dorman, 
Long and Co., Limited, has been manager of the melting depart- 
ment, has resigned that appointment, and will take up the 
position of steel expert with Messrs. Steel, Peech and Tozer, 
Limited, Phoenix Steel Works, Rotherham. 

In the shipbuilding and engineering branches there is nothing 
new. The lull inthe demand for new vessels continues, but.work 
is rather fully carried on on the orders in hand. Nothing further 
has transpired respecting the applications for advances of wages 
in the engineering trades. It was reported last week that some 
200 engineers’ apprentices at the works of George Clark, Limited, 
Sunderland, came out on strike against a system of fines imposed 
by the firm on those whe lose time. Summonses have been issued 
against these recalcitrant apprentices, claiming damages, varying 
from 10s. to 1Es. each, and also charging them with unlawfully 
absenting themselves from work. The cases will be heard on the 
7th inst. 

The coal trade of the North-East of England shows some little 
improvement, but demand is mainly for early delivery, and 
certainly consumers show no disposition to give more for forward 
than they will pay for prompt. Best steam coals are at 10s, 6d. per 
ton f.o.b., and seconds are at 8s. 104d., while 4s. 6d. is the price of 
smalls, the cheapness of the latter being due to the large supply 
offering. Gas coals are now also in quiet request, and best qualities 
can be got at 8s., with 7s. 9d. for seconds, This is the slackest 
period of the year for those dealing in gas coals. Coking coal is at 
8s. 6d. per ton, and coke continues strong, foundry at 16s. 3d. f.o.b., 
and the average figure for furnace coke is 14s. 6d. per ton delivered 
at the furnaces here, The dock improvements at Sunderland have 
led to a largely increased business, the shipments of coal last 
quarter at the port being 233,000 tons more than in the correspond- 
ing period of last year. Modern requirements are now fully met, 
and no difficulty is experienced in loading or shifting the largest 
class of vessel at the port. 

I regret to have to record the death, which took place on the 
27th ult., of Mr. William Richards, of Dinsdale Moor Ironworks, 
Fighting Cocks, Darlington, and the Britannia Foundry, Middles- 
brough. His three sons will carry on the business under the style 
of W. Richards and Sons, 














NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a quiet feeling in the Scotch pig iron trade, and 
business has been conducted on a limited seale. The iron market 
was closed on Monday, which was a Bank and Exchange Holiday, 
and business has since been comparatively quiet. 

Cleveland warrants have sold at 44s, 7d. cash and six days, and 
44s, 84d, for delivery in one month, There has been practically 
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nothing doing either in\Scotch or Cumberland warrants, which are 
quoted 52s. 3d. and 54s. 6d. per ton respectively. 

The output of Scotch pig iron is steadily maintained, there 
being 86 furnaces in blast in Scotland, compared with the same 
number at this time last year. Of the total, 43 furnaces are 
making hematite, 37 ordinary, and 6 basic iron. 

‘here is a steady business doing in Scotch makers’ iron for 
delivery to consumers, and the prices show very little alteration. 
G.M.B., No. 1, is quoted at Glasgow 53s.; No. 3, 50s.; Wishaw, 
No, 1, 53s. 6d.; No. 3, 50s. 6d.; Carnbroe, No. 1, 54s.; No. 3, 51s.; 
Clyde, No. 1, 58s.; No. 3, 52s.; Summerlee, No. 1, 58s. 6d.; No. 3, 
52s. 6d.; Gartsherrie, No. 1, 58s. 6d.; No. 3, 52s. 6d.; Langloan, 
No. 1, 69s.; No. 3, 55s.; Coltness, No. 1, 70s. 6d.; No. 3, 56s. 6d.; 
Glengarnock at Ardrossan, No, 1, 58s. 6d.; No. 3, 52s.; Eglinton 
at Ardrossan or Troon, No. 1, 52s.6d.; No. 3,50s.6d.; Dalmellington 
at Ayr, No. 1, 52s.; No. 3, 49s. 6d.; Shotts at Leith, No. 1, 60s.; 
No, 3, 54s. 6d.; Carron at Grangemouth, No. 1, 61s. 6d.; No. 3, 
54s. 6d. per ton. 

There has not been much change in the quantity of iron in store 
in Glasgow. A reduction of 50 tons took place in the course of 
last week, but the business in warrants is so small that the fluctua- 
tion in the stock has little effect on the market. 

The demand for Scotch hematite is steadily maintained, and full 
prices are also being paid. Merchants quote for this class of iron 
o7s. 6d. for delivery at the West of Scotland steel works. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 4772 tons, compared with 6869 in the corresponding 
week of last year. There was despatched to the United States, 
30 tons; Canada, 200; India, 160; Australia, 90; France, 120; 
italy, 403; Germany, 120; Russia, 115; Holland, 40; Belgium, 
65; Spain and Portugal, 45; other countries, 294 ; the coastwise 
shipments being 3090 tons, compared with 4395 tons in the corre- 
sponding week of last year. 

The arrivals of Cleveland pigs at Grangemouth in the past week 
amounted to 11,081 tons, compared with 12,040 in the correspond- 
ing week, showing a decrease of 959 tons. There is now a total 
decrease in these arrivals since the beginning of the year of 
10,287 tons. 

There is very little doing in Scotch iron for export, and at the 
same time the prospects of importation of pig are not encouraging. 
The Cleveland district supplies Scotch makers with all the raw 
iron they want at present. There isa large and steady busi- 
ness in the importation of iron ore, and the condition of the steel 
trade affords a guarantee that this business will be fairly active 
throughout the rest of the summer at least. 

No change of importance can be noted in the position of the 
manufactured iron trade. Business is on a moderate scale both as 
regards home and export contracts, and the outlook does not pro- 
mise any considerable increase of activity. 

The steel makers have good employment, there being quite a 
large amount of work doing. The bridge and roofing contracts in 
progress have been keeping a number of firms busy, while the ship- 
building orders are going forward in a fairly satisfactory way. 

During the month of April, 27 new vessels were launched from 
the Clyde shipyards, with a total tonnage of 34,805, compared with 
16 vessels and 31,859 tons in the corresponding month of last year. 
The tonnage launched during the first four months of the year is 
the largest on record, with the exception of the same period of 
1902. The launches this year aggregate 135,609 tons, against 
119,330 in the corresponding four months of last year, and 139,525 
in the same period of 1902. It is estimated that the new shipping 
placed during the month of April reached 65,000 tons, and there 
can be no doubt that business in shipbuilding and engineering has 
a more encouraging aspect. 

Business in the coal trade has been more active, both in home 
and export branches, The shipments from Scottish ports in the 
past week show an increase of 48,000 tons over those of the corre- 
sponding week of last year. The greater part of this increase has 
occurred on the Firth of Forth, where there appears to be a marked 
expansion of trade with continental ports. The demand for house- 
hoid coal for home use is larger than usual at this season, owing to 
the backward state of the weather. There is practically no change 
in coal prices, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Bic steamers have again been prominent in Cardiff ports. Liver- 
pool and London vessels have figured at Barry, and the despatch 
of notable cargoes there and Cardiff included : 6300 tons to Hong- 
kong, vid the Cape, 5600 to Sebastopol, and 2500 to Cronstadt. 
On Tuesday twe other steamers were despatched with coal to 
Cronstadt, and important cargoes to Las Palmas, Rio, Montevideo, 
and Alexandria. 

The tone of the steam coal trade is not so firm as could be 
wished, and most of the leading coals appear to suffer in pro- 
portion. Thus, mid-week, the report on ‘Change, Cardiff, was: 
Best steam coals selling down to 16s. 9d.; colliery quotations, 
17s, Small steam sluggish ; quotations remain. Monmouthshire 
semi-bituminous weaker ; sales taking place freely at 14s. to 14s. 34., 
and best ordinaries offered at 13s. to 13s. 6d. House coals slack ; 
best price 16s., ordinaries down to 13s. 6d. to 14s. 6d. 

Latest quotations issued show:—Best small steams 6s. 9d. to 
7s., and inferior as low as 5s. 3d.; No. 2 Rhondda Ils, 3d., No. 3 
at lds. 

Pitwood, which has been subject to depression, is in better form, 
and importers are quoting up to 17s. 6d. There is one feature of 
this trade which deserves attention. Trade reports are closely 
scanned abroad, and when it is stated that prices are moving 
upwerds the market is again flooded, and a downward tendency is 
brought about. France, Spain, and Ireland should note this. 
Wales is well bought, and a little scarcity might bring about a 
better state of things. If merchants—I was told this on ’Change 
last week—were forced to clear at late prices numerous losses 
would be certain. Coke is holding its own, 16s, to 22s. Patent 
fuel, 14s. 6d. to 15s. 6d. 

At Swansea an authoritative opinion expressed on Change this 
week is ‘‘that the Anthracite Syndicate may be successful later, 
but that at present negotiations have not been brought to a 
successful issue.” It is further added that the opinions expressed 
may be taken for what they are worth, ‘‘that the scheme is 
impracticable, and now that the list of included collieries has 
been published, it is self-evident that it would by no means pro- 
vide a controlling interest, since, with very few exceptions, all the 
best collieries are outside.” The feature appears to have been 
overlooked by those who pronounce these opinions, namely, the 
idea suggested in these columns at the first start of the syndicate, 
that the policy would be to acquire certain collieries and 
add to them periodically, By this means a controlling influence 
would soon be acquired. 

On ’Change, Swansea, this week it was stated that movements 
are already to be noted in connection with the new dock, and that, 
in the very capable hands to which it has been entrusted, visible 
signs will soon be evident. The time limit is understood to be 
five years. 

Anthracite commands 21s. for best malting 
to 12s.; nuts, 16s. 6d. to 17s. 6d.; peas, 12s.; 
Rubbly culm in strong demand. 

At Swansea steam is offered at 15s, 6d.; bunkers, ‘9s. 6d.; No.3 
Khondda, 15s.; patent fuel, 13s, 3d. Coal and fuel in less demand 
last week. 

Coalowners have again shown commendable leniency in the 
matter of Easter holiday abstentions. Messrs, Cory Brothers had 
taken steps to proceed against 163 of their colliers at Ystrad Court, 
but on Monday, permission having been given by the Bench to 
withdraw the summonses, the matter ended. It was understood 
that the men agreed to pay £50 and the costs. 

Jam glad to hear that Mr, W, Jenkins, the energetic general 


; good large coal, 9s. 
culm, 6s.; duff, 3s. 





manager of the Ocean collieries, has shown an improvement in 
health. 

It is understood that Mr. F. L. Davis, grandson of the pioneer 
of the Ferndale collieries, has been offered and has accepted the 
post of permanent chairman of the coalowners’ representatives, on 
the South Wales Conciliation Board, at a salary of £2000. 

There are still to be met on ’Change and in colliery circles men of 
the keenest sagacity, who regard the abandonment of the sliding 
scale as a blunder; but it would appear that the opinion of the 
majority is decidedly against it, and, for good or ill, the collier 
is now committed to the new scheme, after realising for a quarter of 
a century the benefits of the old automatic regulation of the scale, 
which is still in use in the iron and steel trade. 

On ’Change, Swansea, mid-week, it was the prevailing opinion 
that as pig iron displays a considerable decrease in stock, prices 
would have gone up but for available foreign importation. 

The finished iron and steel prices remain. Scrap, of which large 
quantities are on offer, remain at firm prices. Glasgow pig iron 
warrants are at 52s. cash ; Middlesbrough, No. 3,44s. 64d.; hema- 
tite, 54s. 6d.; Welsh merchant bars, £6 2s. 6d. to £6 5s.; sheet iron, 
£8 ds.; steel sheets, £8 to £8 2s. 6d.;. steel rails, heavy, £4 12s. 6d. 
to £4 17s. 6d.; light, £5 12s. 6d. to £5 17s. 6d.; Bessemer bars, 
£4 10s.; Siemens, £4 12s. 6d. 

After some little delay the consignments of steel from America 
are again being continued. One large cargo for Swansea in the 
s.s. Bristol City is daily expected. This will take the form of 1200 
tons steel bars. On Monday 254 tons steel billets came to Newport 
from Baltimore, and 754 tons from Philadelphia. Swansea received 
this week 1105 tons crop ends from Middlesbrough, a cargo of stee 
scrap from Rochester, and of torpedo nets from Chatham. 

The large works continue busy on rails, chiefly for home and 
colonial destination, one large cargo going this week from New 
port, Mon., to Buenos Ayres—1600 tons. Good make is going on 
in blooms, billets, fish-plates, and colliery rails. 

In the Swansea Valley prices of steel bars have hardened to the 
extent of 2s, 6d. to 5s. on last month’s figures. 

In tin-plates every mill has been working industriously. with the 
result that nearly 91,000 boxes came from the works last week. 
Fortunately there was an equally noticeable shipment :—-84,967 
boxes, and stocks are now 141,570 boxes. A satisfactory condition 
marks the trade in the district generally, and this is shown by the 
starting of the Ely Tin-plate Mills by Messrs. Lewis and Peregrine 
three mills have been put into operation, to be followed by 
another this week. 

The Welsh Tin-plate and Metal Company, Llanelly, is in 
correspondence ve the Commissioners and the Harbour Bill, and 
arrangements are on foot which may lead to the withdrawal of the 
petition against the Bill. 

Tin-plate quotations, Swansea, latest :—Bessemer cokes, 11s. 9d. 
to 12s.; Siemens, coke finish, 12s. to 12s. 3d.; ternes, per double 
box, 28 by 20-C., 22s., 23s. to 25s.; best charcoal, 13s. 6d. to 
13s. 9d.; big sheets for galvanising, 6ft. by 3ft. by 30 g., per 
ton, £9 to £9 2s. 6d.; finished black plate, £9 to £9 2s. 6d.; block 
tin is at £127 10s. 3d.; spelter, £22 7s. 6d.; lead, £12 5s,; copper, 
£58 17s. 6d.; iron ore, 14s., large shipments to Newport for Guest, 
Keen and Co, 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, April 20th. 

AN interesting feature in American railroading is the policy of 
borrowing money from bankers instead of issuing bonds, thus 
increasing the volume of stocks in bonds, The general public has 
shown an unwillingness to absorb indefinitely railroad securities at 
par value or anything near it. The railroad companies have found 
it necessary to borrow money on their properties as they stand at 
present rather than to print bonds and offer them for sale and 
probably fail in selling them. The big corporations have been 
defeated in their schemes of consolidation. Had these schemes 
gone through it is probable that there would have been bond 
issues of considerable magnitude ; but as things stand there will 
be nothing done in this direction until agreements between the 
great railroad leaders can be arrived at. There is no certainty 
that the railway managers will be able to come to harmonious 
understandings as to the schemes of consolidation of which the 
Northern securities was an example. There is an enormous 
amount of money now awaiting investment, time rates and call 
rates are exceptionally low. For the first time in many years 
there is more money accumulated than can be profitably used, and 
bankers are telling their patrons that nothing unlikely will arise 
until crop-moving times. 

A spirit of conservatism prevails, and this fact is an assurance of 
steady prices throughout the year. The industries themselves are 
in good shape, and it is to this feature that special attention 
should be directed. Industrial capacity is by no means fully 
engaged in all lines, but there is sufficient activity to maintain 
healthy conditions during the season. The agricultural interests 
are thriving, and all the vast network of industries engaged in 
supplying farming communities with facilities for cultivation are 
pretty well occupied. In fact, these establishments have more 
work than almost any other line of industry. Engineering plants 
are receiving a good many orders this month for equipment, and 
the same applies to the builders of mining machinery. Remark- 
able mineral developments are to be made this season throughout 
the entire mineral belt, extending from Alaska along the Pacific 
Coast, even into portions of South America. The inducements 
afforded to capital are exceptional, and much money is now being 
invested in mining ventures where engineers have made patient 
investigation for a year past. Mining enterprises are heard of, in 
copper fields particularly ; the demand for copper is such as to 
encourage the development of properties long known to possess 
valuable deposits, and these enterprises, or many of them, will be 
prosecuted vigorously, and be producing copper before cold 
weather. Gold-mining sections are also being opened by the enter- 
prise of railroad builders as well as the enterprise of capitalists, 
who have ordered the construction of smelters in several localities 
which would remain undeveloped but for the building of smelters 
and the providing of railway facilities for handling mining products. 
Quite a number of New York capitalists have rather suddenly taken 
an interest in great mining enterprises, of which several are in 
Mexico. About 10,000 miners are now starting for Alaska, but 
their labour culminates mainly in furnishing indications of the 
existence of mineral deposits deserving the attention of strongly- 
capitalised companies able to systematically develop them. A great 
deal] more will be heard from Alaska this year. Railroad building 
is helping to develop that country, and valuable coal deposits will 
be opened within the next three or four months. 

New York, April 27th. 

Among the large orders about to be placed is one by the 
Standard Oil Company, which will call for 100,000 tons of pipe to 
extend its piping system throughout the country and to replace 
worn-out piping. The manufacturers of oil pipe and oil well 
supplies are meeting with a good deal of inquiry for such products 
because of the rapid development of the oil-producing industry 
in various sections of the country. The experiments made with 
oil for fuel are gradually increasing the demand for that purpose. 
New beds are being discovered and developed, one of the promised 
results of which is the extension of industries in sections from 
which they have heretofore been excluded by reason of the high 
cost of fuel transportation. A great deal of capital is being 
invested in oil territory, and according to all expert testimony 
the oil supply will be very materially increased during the coming 
year. 

Rumours are afloat that the United States Steel Corporation 
will be a heavy buyer of Bessemer pig this week or next. Last 
Saturday a purchase of 15,000 tons was made at 13 dols. at the 
furnace, This is thought to be the opening order which will 





result in the placing of orders amounting to three to six times 
that quantity. 

The copper market is fairly active, ard the current production 
for May is practically sold. The exports for copper, week ending 
April 22nd, were 3054 tons ;_ total since April Ist, 9853 tons ; tota] 
since January Ist, 78,863 tons, This month’s exports will probably 
reach 14,000 tons. Most of the sales have been confined to electro. 
lytic, and at 13-4; casting grades, 13. There is a bare current 
consumptive demand for pig lead at 4-60; the St. Louis quota. 
tion to-day is 4-424 bid ; the demand for spelter has been strong 
for the week at 5}. 

The fuel situation has not changed very much, the supply Leing 
fully equal to the demand. A great deal of coal territory is now 
being opened up, and the supply will probably exceed the demand 
by midsummer. The speculation continues in coal territory, and 
the more valuable deposits are now under control of consuming 
interests, but this does not prevent speculative influences from 
penetrating more remote territory which can be conveniently 
reached by railroad extension. 

Witbin a few days the Wabash railroad will have entered Pitts. 
burgh. There has beena long contested fight between the Wabash 
and the Pennsylvania interest to protect this rich freight-producing 
centre from invasion, The Wabash has a contract with the Carnegie 
Company to haul freight that will yield them 8,000,000 dols. a year, 
and in addition the new company will obtain-freight in that city 
which will increase its earning power 4,000,000 dols. more. his 
district produces about.80,000,000 tons of freight per year, which 
is one-thirteenth of the- total amount of freight carried by the 
railroads last year. It amounts to more than four times that 
derived from the entire wheat crop of 600,000,000 bushels. It 
means a total of 18,000,000 tons for the Wabash out of the 
80,000,000 tons. The Wabash people are elated over their victory, 
and the Pittsburgh manufacturers who will profit by the lower 
freight rates are also much gratified. 

The news from the steel industry does not possess special 
interest at this writing. All of the great buying interests, among 
which are the railroads, are buying liberally for immediate 
requirements, but they are not buying so far ahead as they were 
accustomed to informer years, There has been such an enlarge- 
ment of capacity that consumers see their wants will be provided 
for readily. Prices are about the same as about two weeks 
but if there were to be unrestricted competition, a reduction of at 
least 10 per cent. would be established. The great combinations 
have a control which cannot be interfered with in the fixing of 
prices, 
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THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 

STEAM coal market keeps firm. There has been a better supply 
of tonnage come on. House coal is rather quiet. The quantity of 
coal shipped for the week ending 30th was 76,575 tons ; foreign, 
60,399 tons; coastwise, 16,176 tons. Imports for the week ending 
May 3rd: Iron ore, 14,821 tons ; copper pyrites, 1385 tons ; steel 
bars, &c., 2527 tons ; boards and pitch pine, 2268 loads ; scrap, Xc., 
963 tons ; pig iron, 400 tons ; pitwood, 1426 loads, 

Coal :—Best steam, 14s, to I4s. 3d.; seconds, 12s. 6d.; housé 
coal, best, 15s.; dock screenings, 6s. 3d.; colliery small, 5s. 9d. to 
6s. Pig iron :—Scotch warrants, 44s. 64d. to 44s. 7d. ; hematite 
warrants, 54s. 9d. f.o.b. Cumberland prompt. Ilron ore :—Rubio, 
l4s.; Tafna, lis. Steel:—Rails, heavy sections, £4 12s. 6d. to 
£4 15s.; light do., £5 12s. 6d. to 25 15s.; Bessemer steel tin-plate 
bars, £4 7s. 6d. to £4 10s.; Siemens steel tin-plate bars, £4 10s. tu 
£4 12s. 6d.-—all delivered in the district, cash. Tin-plates: 
Bessemer steel, coke, 11s. 9d. to 12s. ; Siemens, coke finish, 12s. to 
12s. 3d. Pitwood, 17s. 3d. to 17s. 6d., exship. London Exchange 
telegrams.—Copper, £58 15s. to £58 17s. 6d. Straits tin, £127 5s, 
to £127 7s. 6d. Freights firm and active. 





CATALOGUES. 


AITON AND Co,, 63, Queen Victoria-street, London, E.C.- 
trated leafiet relating to a new centrifugal exhaust head. 

J. E. Hopkinson AND Co., Limited, 121, Cromer-street, London, 

Leaflet showing in section a new rubber tire for heavy motor 
vehicles, 

BriTisH WESTINGHOUSE 
Company, Limited, London. — 
a ‘* Reconstructed and Enlarged Central Station.” 
at Meriden, Conn. 

WE have received from the Anglo-American Machine Tool 
Company, Limited, No. 3, Laurence Pountney-hill, an engineer's 
sketching pad.—It consists of a number of sheets fastened together 
by gum at one edge. Part of each sheet is devoted to advertise- 
ments of machine-tools, the remainder is ruled in squares divided 
eight to the inch. The many uses of such a pad in an engineer's 
office are obvious. 





I}lus- 


ELECTRIC AND MANUPACTURING 
-amphlet No. 7034 deals with 
The station is 





Two New Roya MatL LiNvers.—Special interest attaches to 
the launches on the 28th and 29th ult. of two new liners—the 
Parana and the Conway—which have been built to the order of 
the Royal Mail Steam Packet Company by Messrs. Workman, 
Clarke and Co., Limited, of Belfast, and by Messrs. Sir W. 
G. Armstrong, Whitworth and Co., Limited, respectively. 
These vessels are, as regards additions to the fleet, the first 
fruits of the vigorous and go-ahead policy pursued by the 
new chairman, Mr. Owen Philipps, on taking office last year. 
The dead-weight of the Parana is 6200, and her principal 
dimensions are 300ft. long, 48ft. beam, and 28ft. 9in. deep. The 
Conway is 2670 tons gross register, and the first of the three cargo 
steamers at present under construction for the Royal Mail Steam 
Packet Company by Sir W. G. Armstrong, Whitworth and Co., 
Limited. The vessel is a three-deck rule cargo steamer, 328ft. by 
43ft. Yin. by 25ft. 10in., and with a view of making her speed 
performance at sea as economical as possible, has a somewhat finer 
model than is generally found amongst vessels of her class, The 
erections consist of poop, bridge, and forecastle. Cargo can be 
carried in the poop and bridge, and the accommodation for the 
officers and engineers is arranged on the bridge deck. The 
seamen and firemen’s quarters are, as usual, in the forecastle. 
The accommodation for the captain, officers, and engineers is con- 
veniently near the saloon, which is plainly but tastefully decorated 
with oak panelling. The general disposition of the rooms has 
been worked out so as to provide for the comfort of the personne! 
of the ship. The cargo arrangements are, of course, specially 
designed for the requirements of the trade which the Conway 
and her sisters are intended to carry out. There are eight 
powerful steam winches, with derricks and cargo gear, and tu 
provide for the heavy weights which are often carried a special 
derrick and cargo gear, capable of lifting into or discharging from 
the ship a load of 30 tons has been arranged at No. 2 hatch. This 
is probably the most powerful derrick that has ever been fitted tv 
a steamer of this class, The ‘tween decks have been made more 
lofty than usual, and, generally speaking, every arrangement has 
been made that the experience of the Royal Mail Steam Packet 
Company could suggest as necessary to meet the requirements of 
its trade. The propelling machinery is of the triple-expansion 
type, with cylinders 25in., 4lin., and 68in., and stroke 45in., work 
ing at a pressure of 180]b. per square inch. There are three 
large steel boilers with specially large heating surface, so that 
refrigerating machinery may be driven from the main boilers 
whenever it is required. The speed of the vessel will be about 
114 knots, There is a complete installation of electric light, and, 
generally speaking, all the fittings now considered necessary 1» 
first-class cargo steamers are provided, 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 
Tye position of the Rhenish- Westphalian iron 
et continues fairly satisfactory, and employ- 
ent in most branches has been increasing since 
ment eek, although the rush that could be 
port ved directly after the Steel Convention had 
Pon formed gave way to a more quiet tone. _ 

7 crude iron a steady trade is done. Foreign 
ries have been more numerous, and home 
consumption was fairly large. A very firm tone 
sharacterises the scrap iron market. For semi- 
rt a strong demaud comes in, and also 
in bars and hoops a brisk trade was done, prices 
being firmly maintained. f Girders are in lively 

aanest still, although a trifle more quiet than a 
reque ig x F 
few weeks ago. Both plates and sheets are 
tolerably well inquired for, 

Pig iron sells briskly in Silesia, and the 
malleable iron market has been strong and 
healthy too, inquiries coming in freely. Rails 
show much life, quotations tending upwards. 
Thin sheets remain actively inquired for, and the 
business in heavy plates has been slightly improv- 
ing. The production of pig iron in Silesia during 
the first quarter of the present year was 189,897 t., 
against 185,409 t. in 1903 and 159, 475 t. in 1902. 
Twenty-four blast furnaces were in blow, each 
producing, on an average, 2667 t. in March of 
the present year, ayainst 2471+. in the same 
month last year. a9 

According to the Kéluer Zeitung, the three 
works Differdingen, Vélklingen, and Burbach, 
have declared their resolve not to join the Drawn 
Wire Convention, so long as Phoenix has not 
joined the Steel Convention. This would very 
likely mean the dissolving of the Drawn Wire 
Convention, as 30 per cent. of the consumption 
would be taken away ; also the Wire Nail Syndi- 
cate would probably be dissolved in consequence 
of the above resolution. 

Coal for industrial purposes has met with good 
demand on the Silesian market ; house coal sells 
fairly well, too, considering the time of the year. 
During the period from April Ist to the 15th, 
1903, shipments in coal per day were, on an 
average, 850 wagons less than during the same 
period this year. Coke is well inquired for. 

House coal is flat in Rheinland-Westphalia ; the 
various sorts of engine fuel are in fairly good 
request, and coke is in lively demand at firm 
quotations. Briquettes sell briskly. Shipments 
of the Rhenish-Westphalian Coal Convention 
during March of present year were 701,369 t., 
against 656,702 t. in February, and against 
704,288 t. in March last year. During the first 
three months of present year 2,022,424 t. were 
delivered, against 2,012,211 t. in January alone 
last year. 

The tone all round is a little more confident on 
the Austro-Hungarian iron market. Semi-finished 
steel is in fair request, and the girder trade has 
been more lively than at this time last year. Rails 
are moderately well inquired for. The wagon- 
building department is so poorly occupied that a 
petition had been sent to the railway minister, 
stating the means of employment, and, at the 
same time, asking for work. The staff at the 
Austrian wagon shops is at present little more 
than half of what it was in 1901; at the same 
time, the shops only work from seven to five 
hours daily, and their production has accordingly 
been reduced to one-third of what it usually is. 
The result of the petition has been the railway 
minister's ordering further 450 wagons ; besides, 
the number of orders that are to be given out 
for 1905 will soon be officially stated. 

Engine fuel was rather better inquired for in 
Austria-Hungary than house coa!, and the situa- 
tion of the coke trade is strong. Shipments in 
brown coal on the Elbe show a decrease against 
previous months, 

There is altogether more life noticeable on the 
French iron market. The want of employment 
complained of in the Ardennes has given place to 
a fair liveliness in demand, and in many districts 
occupation is almost strong now. In the Haute- 
Marne the shops engaged in the construction of 
agricultural machines are particularly well em- 
ployed. 

Both engine and house coal have been in 
exceedingly poor demand in France during this 
week and the last. Stocks increase heavily in the 
Centre. Most articles of” finished iron are 
reported to be in improving request in Belgium. 
New iron likewise is pretty well inquired for. 
Semi-finished steel has been in very good call 
during the week, and so has merchant iron. The 
orders booked are, in most instances, for short 
terms of delivery. 

The recently-formed Belgian pig iron con- 
vention has fixed the annual production on 
1,090,000 t., Cockeril having the largest share, 
viz., 225,000 t. 

A quiet and extremely limited business is being 
done on the Belgian coal market, engine fuel as 
well as house coal being in poor demand. 

__The production of pig iron in Russia, excluding 
Finland, has recently been stated to amount to 
2-345 million tons for 1903, against 2-567 million 
tons in 1902, 2-837 million tons in 1901, and 2-911 
inillion tons in 1900. Consumption of pig iron 
was 2-870 million tons in 1903, 2-854 million tons for 
1902, 3-165 million tons for 1901, and 3-395 million 
tons for 1900, Stocks at the Russian ironworks 
decreased about 198,800 tons in 1903. Now, how- 
ever, the Russian ironworks can produce 4-264 
million tons per annum, or 1-900 million 
tons more than were produced in 1903, 
and 1-394 million tons more than the actual con- 
sumption of that year, 
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TRADE AND BUSINESS ANNOUNCE- 
MENT 


lug Henry R. Worthington Hydraulic Works, 
at the corner of Rapelyea and Van Brunt streets, 
Brooklyn, are shortly to be removed to Harrison, 
N.J., to occupy the new 2,000,000dols. plant of the 
International Steam Pump Company now nearly 
completed. ; ; 


Mr. Cec, E. Lucarp, who has for several 
years been chief of the electrical department of 
Messrs, Ashmore, Benson, Pease and Co., Limited, 
Stockton-on-Tees, has nowentered into practice as 
4 consulting electrical engineer at Field’s-build- 
ngs, Middlesbrough. 








THE PATENT JOURNAL. 
Condensed from ‘‘ The Illustrated Oficial Journal 
of Patents.” 

Application for Letters Patent. 


£7 When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 


21st April, 1904. 





9170. Suow-casgs, E. G. Harcourt, London. 

9171. The ‘‘ Fractiona.,” D. M. Cowan, Glasgow. 

9172. Lampa, T. F. and J. H. Braime, Leeds. 

9173. Door Sprino, L. J. Martin, Clacton-on-Sea. 

9174. Gas Apparatus, J. H. Sheldrake, London. 

9175. IMPREGNATING and Dyxinc Woop, G. Kron, 
London. 

9176. LAMINATED Sprinos, A. Wilson, London. 

9177. MuLtipLyina Power for Enoings, A. Rogers, 
London. 

9178. PREsERVATION of AkRATED Liquivs, The Aérated 
Cream and Dairy Company, Limited, and G. D. 
Dennis, London. 

9179, AvVERTISING Motor Train, L. A. Carré and M. 
E. Lorme, London. 

9180. ApsusTaBLE Stop for a Process Lens, W. J. 
Smith, London. 

9181. Drivinc and VARIABLE SPEED GEarR, H. T. Logan, 
London. 

9182. RELEASING 
Newley, Essex. 

9183, FisHinG Boss, J. 8. Scott, London. 

9184. MecHanism for Contro_uinc the Heatine of 
Stream Bor.ers, H. A. Fleuss, London. 

9185. Leaorines, W. H. Osborne, Reading. 

9186. Book SiGNaTURE GATHERING Macuines, R. W. 
Horne, London. 

9187. Fitters, F, and E. R. Candy, London. 

9188. Non-skippING So.ip Tire for MoTor-DRIVEN 
VeuiciEs, R. Price, London. 

189. LANTERNS for use in Gas LicutTinc, C. V. 
Bennett, London. 

9190. Arc Lamp ELecrroves, W. 8. Weedon, London. 

9191. EXxpaNpING Paper Fty-kEsts, A. Mullord, 
Loudon. 

9192, SHop Frirrincs for Disptayinc Goops, F. W. 
Parkes, Liverpool. 

9103. ManiroLpinc Devices, C. E. Richardson, Liver- 
pool. 

9194. SecuRING HaNDLEs to Axgs, &c., T. Sharples, 
London, 

9195. ConsTRUCTION of FrrEPROOF WALLS, J. Bickley, 
London. 

9196. PAPER-FEEDING APPLIANCES for PRINTING Ma- 
cHINEs, F. W. Vickery, London. 

9197. Apparatus for Cookinc Fuop, R. C. Gardner. 

{C. W. Luther, Russia.) 

9198. Moron Roap VEHIcLEs, T. H. Cole, London. 

91%. Pressure Gavuaes, C. Bullock, London. 

9200. Cuimngy Tops, A. Wyss-Baumgartner, London. 

9201. ConstRucTING SEAMLESS HOLLOW ARTICLES, P. 
M. Justice.—(F. A. Voelke, United States.) 

9202. Manuracture of [Ron and Sreet, R. M. Daelen, 
London. 

9203. Loapinc and UNLOADING MinED Coat, C. Burnett, 
London. 

9204. GLoves, W. H. Lefi, London. 

9205. Sprina Motors, W. U. Colthar, London. 

9206. Purirication of ILLUMINATING Gas, J. Bernheim 
and M. Wagner, London. 

9207. Locomotive Furnacss, K. Schleyder, London. 

9208. OvERHEAD Conpuctors, O. Jones, J. Proctor, K. 
Clark, and T.,Waterhouse, London. 

9200. Steam Heatine Systems, W. M. Still and A. G. 
Adamson, London. 

9210. Drivinc Gear for Putveys, C. F. Jachn and W. 
Embling, London. 

9211. Contrivance for Servinc AERATED Drinks, W. 
J. Hutchings, London. 

9212. Sicuts for SmALL-arMs, O. Imray.—(N. Barrett, 
Natal.) 

9213. THREADING the NEEDLES of SEWING MACHINES, 
A. Raynaud, London. 

9214. Penci, SHARPENERS, C. 
London. 

9215. Evecrric Switcnes, W. Wilson, London. 

9216. Sprinc Bavtanves, C. Koch, London. 


PuoTroGRAPHic SuHutTrers, F, P. 
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9217. DeTacHABLE Banps, A. H. Bancroft, Church, 
near Ascrington. 

9218. GENERAL CLEANSER, G. B. Proctor, London. 

9219. Purirication of Sewaae, E. A. Filby, London. 

9220. ADJUSTABLE Sockets, A. C. Prettyman, London. 

9221. Apparatus for PREVENTING Srpe-siips, K. S. 
Murray, London. 

9222. Roorine, E. I.. Pease and Pease’s Tubular Con- 

ruction Syndicate, Limited, Stockton-on-Tees, 

9223. Automatic Letrersox, B. Sabat, Birmingham. 

9224. Macuine for AttacHinc Buttons to Boots, B. 
Jones, Glyn-neath, Glamorgan. 

9225. Propuctnc HomocEngeous Soiip Bopies, The 
British Galvanic Metal Packing Company, Limited. 
HAGalvanischen Metall-Papier-Fabrik Actien-Gesell- 
schaft, Germany.) 

9226. Continvous BurninG Arc Lamps, G. Hoffmann, 
Berlin, Germany. 

9227. SrTeRiListnc STEAM SyRINGE, 
Limited, Dublin. 

9228. APPARATUS for CLEANING Fruit, J. Wagstaffe, 
Manchester. 

9229. Frxinc Miners’ Toots to Woop Hannes, J. 
Heeley, Manchester. 

a eee Gas Buryers, J. Appleyard, Brad- 
ord. 

9231. SrEAM Ovens, C. Hawkins, Birmingham. 

9232. Brakes for RaiLway VEHICLEs, J. W. Green, 

anchester. 

9233. Pneumatic Tires for Cycies, F. Reddaway, 
Manchester. 

9234. Pneumatic Trres and WHEEL Rims, J. Butler, 
Manchester. 

9235. Sanp Box for Tramcars, J. Shaw and F. C. 
Kidman, Wallsend-on-Tyne. 

9236. Dipper for Conpitiontnc Yarn, H. Varley, 
Halifax. 

9237. INCANDESCENT Lamps, 8S. J. and G. F, Hackney, 
E. F. Hulse, J. Oakes, and J. Jones, Manchester. 
9238. Jornt for Courtine Wires, E. G. Wright, Guild- 

ford, Surrey. 

9239. CoNVERTIBLE Coucn Caan, H. L. Tamplin, 
Halifax. 

9240. CENTRIFUGAL Fans, W. Tattersall, Bradford. 

9241. Rorary Gas Motors, C. S. and G. Richards, Man- 
chester. 

9242. WHeets of Motor Veuicies, A. Smith and G. 
Hattersley and Sons, Limited, Keighley, Yorks. 

9243. Macuine for WeieHine Fisn, W. E. Hipkins, 
Birmingham. 

9244. ACETYLENE Burners, F. J. and C. A. Miller, 
Birmingham. 

9245. Wine and Spirit Tars, W. G. Potter, London. 

9246. Removine INcRusTATION from TuBgs, S. M. Cock- 
burn, and J. R. and J. Temperley, London. 

9247. DouBLe-actinec AIR Pump, 8. Zylberlast, Man- 
chester. 

9248. Execrric Lame Guarps, W. 
Handsworth, Staffs. 

9249. Feepine Device for Rotter MILs, J. McDonell, 
Limerick. 

9250. Automatic Covupnincs, W. S. 
mond, 

9251. Enoring CrossHgaps, D. 
London. 

9252. Harr Pin, A. Smith, London. 

9253. IMPROVED OPENING Device for Cans, 8S. Arnold, 
London. 

9254. Kerr.e, N. Joseph, London. 

9255. ELEcTRO-moTors, The Romanoff (London) Syndi- 

cate, Limited.—(H, de Romanoy’, France.) 





Tuck and Co., 





H. Stockham, 


Mappin, Rich- 
Cc. and J. L. Berry, 








9256. Construction of WaeE.sfor Roap Veuicies, The 
Romanoff (London) Syndicate, Limited.—(H. d¢ 
Romanoff, France.) 

9257. VenicLe WHEELS, The Romanoff (London) Syndi- 
cate, Limited.—(H. de Romanoff, France.) 

9258. BALL-BEARINGS, The Romanoff (London) Syndi- 
cate, Limited.—(H. de Romanoff, France.) 

9259. Omnisuses, The Romanoff (London) Syndicate, 
Limited.—(H. de Romanoff, France.) 

9260. Motor VeniciEs, The Romanoff (London) Syndi- 
cate, Limited.—(H. de Romanoff, France.) 

9261. Bopres of Omnipuses, The Romanoff (London) 
Syndicate, Limited.—(H. de Romanoff, France.) 

9262. Curtinc Woop into Venzers, The Roianoff 
(London) Syndicate, Limited.(H. de Romanoff, 
France.) 

9263. Wrappinc Macuing, The Forgrove Machinery 
Company, Limited, and A. Forbes, Lendon. 

9264. SipeLicut for Canvas VAN Tits, B. F. Scamell, 


mdon. 

9265. PREPARATION of Lime Water, J. H. Paul, 
London. 

9266. ImpRovED Foorba.L, T. A. Ward and H. Bell, 
London. 

9267. Batt Vatves, The Steam Fittings Company, 
Limited, and M. Barr, London. 

9268. PassENGER Sgat for VELociPEeDEs, F. L. Sarjeant, 
London. 

9269. ManHoLes and Inspection CHAMBERS, R. H. 
Border, London. 

9270, NEcKTIE ADJusTERS, 8. J. Port, Birmingham. 

9271. Coverines for Boxgs, F. E. Jagenberg, London. 

9272. BotrLe Stoppers, H. Coale and L. 8. Greens- 
felder, London. 

9273. VEHICLE Brakes, J. and H. E. Gresham and G. 
Kiernan, London. 

9274. PROPELLING VEHICLES by OscILLATING the Bopy, 
L. Walker, Loudon. 

9275. Brakes for Raitway Wacons, J. F. Brewer, 
London. 

9276. AN ImproveD Last, F. Zeisberger, London. 

9277. NON-INFLAMMABLE CELLULOID, G. E. Woodward 
and N. Maclean, London. 

9278. APPLIANCE for UsE with Evastic Tires, T. Sloper, 
London. 

9279. AUTOMOBILE FirE Enornez, J. C. Merryweather, 
London. 

9280. Burners for Stoves, W. P. Warren and W. 
Skinner, London. 

9281. Manuracture of GoLr 
London. 

9282. Guarps for IRoninG Macuings, W. L. Bradford, 
London. 

9288. APPARATUS for CREOsoTING TimBER, E. Wright, 
London. 

9284. ATMOSPHERIC Burners, E. Rudd, London. 

9285. PREVENTING Access of Waves to VEssELs, 8. B. 
Apostoloff, London. 

9286. Gun CarR1aceEs, 8. B. Apostoloff, London. 

9287. Typs-Bars for Typewriters, W. Clark.—(7/e 
Underwood Typewriter Company, United States.) 

9288. MaNuFACTURE of Wire Naits, J. F. Donaghy 
and J. D. Owens, London. 

9289. AppaRaTus for LowEeRING Suip’s Boats, A. W. 
Bennett, London. 

9290. Sicuts for Frre-arms, &c., O. Gergacsevics, 
London. 

9291. ApJyusTING Buckets for TurBinEs, O. D. H. 
Bentley, London. 

9292. MANUFACTURE of PavinG Stass, The Patent 
Victoria Stone Paving Company, Limited, and F. 
W. Laws, London. 

9293. OVERMANTELS, E. Fotheringham, London. 

9294. VARIABLE GearRiING for Motor Cyc igs, F. J. 
Bostel, London. 

9295. Manuracture of SHegt Guass, E. Rowart and 
L. Francq, London. 

9296. Pistots, A. A. Blaker, London. 

9297. TREATMENT of Resripuary Liquors, J. G. Haller, 
London. 

9298. Rotary Enciygs, H. G. Giffard, London. 

9299. SUBMARINE Boats, J. Brightmore, London. 

9800. MECHANISM OPERATED by DirreRENcES of TEM- 
PERATURE, W. J. Davy, London. 

9301. Nozzies for Liquip Sprayers, A. F. Billa, 
London. 

9302. AuromaTic DiscHAaRGE VALvEs, J. B. E. Bidee, 

mdaon. 

9308. ELEcTRICAL ConTROL of WINDING ENGINES, T. C. 
Futers, London. 

9304. Moururiece for Borries, F. Doddrell, London. 

9305. ScREW PROPELLERS, W. Peck, London. 

9306. AuToMATIC REGULATION of ELecTRIc CURRENT, 
The Aktiengesellschaft Brown, Boveri and Cie., 
London. 

9307. ALTERNATING - CURRENT Merers, E. Morck, 
London. 

9308. Arr Brakss, W. H. Sauvage, London. 

9309. Nut Locks, F. L. McCulloch, London. 

9310. Erecrric BuretarR Avaras, H. Birkbeck.--(S. 
Schirarzschild, W. S. Dodd, and J. F. Johnson, 
United States.) 

9311. Apparatus for Dyeing Hanks of Yarn, G. 
Stohr, London. 

9312. Lactnc Devices, L. Grothe and P. 

ndon. 

BoTTLe - CLEANING APPLIANCES, 


Batis, C. Marter, 


Riedel, 


93138. G. Steiert, 


mdon. 
9314. GRINDING MILLs, W. Grosse, London. 
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9315. Toy, J. Gazard, jun., H. O. and J. O. Roberts, 
Gloucester. 

9316. BaLLING Macutne for Yarn, E. N. Baines and 
J. W. Schmidt, Manchester. 

317. BaLtinc Macuines for Yarn, E. N. Baines and 
J. W. Schmidt, Manchester. 

9318. INsuLaTiNG Compositions, J. B. Scammell and 
E. A. Muskett, London. 

9319. Horns for PHonocrapus, O'H. J. Tobin and H. 
C. Pope, Bristol. 

9320. Dress Guarps of Lavrgs’ Cycizs, D. Nemerov- 
sky, Birmingham. 

9321. Arr VaLves for PNeumatic TirEs, D. Nemerov- 
sky, Birmingham. 

= Pix for Gent's Necktiz, F. Marshall, Birming- 

am. 

9323. WooL-wAsHING MACHINERY, J. 
Parker, and J. Hustler, Bradford. 
9324. Frxinc Tips to Bituiarp Cvs, J. A. Haase, 

Southsea, Hants. 

9325. Bottoms of Suips, 8. de F, Cartas, Birmingham. 

9326. MacHine for Lastinc Boots, L. L. Groves, 
Ipswich. 

9327. STARTING INTERNAL COMBUSTION ENGINES, W. J. 
Crossley and J. Atkinson, Manchester. 

9328. ANTI-VIBRATION Fittincs for INCANDESCENT 
Gas Burners, J. D. C. Burley and A. E. Gilmore, 
Birmingham. 

9329, ADVERTISING EXCHANGE FLOATING Soap, C. H. F. 
Maurice, Teddington. 

330. Go_r Batis, 8. de Pont, Manchester. 

0331. SANITARY APPLIANCE for CLosETs, P. Bainbridge 
and J. Metcalf, Halifax. 

9332. Lace Fasteners for Boots, C. W. Dawson and 

. H. Tawn, Leeds. 

9333. VEHICLE WHEEL, A. Cousen, London. 

9334. Rop Brackets for Currarns, J. E. Parker, Bir- 
mingham. 

9335. MacuinE for Drivine in Nalzs, Freemans and 
Green, Limited, and D. Foulis, Birmingham. 

9336. New Game, H. O. and J. O. Roberts, Gloucester. 

9337. Game, H. O. and J. O. Roberts, Gloucester. 

9338. StgamM Encinges, W. N. Dack and J. Fielding, 
Patricroft, Lancs. 

9339, Exnaust SILencers for INTERNAL CoMBUSTION 
Enarnes, W. and H. Rose, Gainsborough, Lincoln- 


Pease, J. V. 


shire. 
9340. CARRYING OVERHEAD TROLLEY Wires of Exxc- 
TRIc TRAMWAYsS, F. Morris, London. 
9341. Apparatus for Printinc Warps, G. Morton, 
mdon. 
9342. Macuines for Srroprinc Razors, 8. Timings, 
Birmingham. 





9843. Hat-sHapinec Frames, F. W. Torkington and W. 
Bradley, Manchester. 

9344. MovaBLe Steam Kitcuens, J. L. Bradshaw, 
Liverpool. 

9345. CuHitpRen’s Mat Carrs, A. Crabtree, Man- 


chester. 

9346. NumBeRING Macuines, J. Davenport and L. A. 
Morris, London. 

9347. ConstrucTion of ExpLosion 
Stuart, London. 

9348. Cuimngy Pors, W. and A. F. Flint, London. 

9349. Boots and Suoxs for ATHLETEs, E. Nightingalc, 
London. 

9350. BRICK-LEVELLING Box, W. Lanaway, Horsham, 
Sussex. 

9351. TREaTmMENT of Eatas.e Nuts, E. Vifias and A. 
Auvi, London. 

9352. Pianos, W. C. Hamilton, London. 

9353. FasTeNING Device for WEARING APPAREL, J. 8. 
Currall, Birmingham. 

9354. PackinG Bacon, A. E. Beer, London. 

9855. Apparatus for Dryinc Morsr Sucar, F. Holl, 
London. 

9356. Ho_pger for UmBre.uas, C. Gille and C. Becker, 

ndaon. 

9357. Currinc Device for Vecrerasies, G. Kromer, 
London. 

9358. Carp Inpexgs, W. C. Grant, London. 

9359. Urinisinc WaTrer Wave Power, F. Goedecke, 
London. 

9360. Puzziz, W. D. Taylor, London. 

9361. FoorBaLis, H. Cook, B. T. Bonser, and W. Dal- 
gleish, London. 

9362. Pouttry Foon, G. E. Woodward, London. 

9363. Means for DispLayine Goops, W. A. Fardell, 
London. 

9364. Sprinc Mera Hooks, D. F. Caudron, London. 

9365. Means for Birowinc Fires, W. E. O. Vetter, 
London. 

9366. Lupricator, E. A. Parsons, London. 


Enoives, H. 


9367. INCANDESCENT Gas Burners, D. Anderson, 
London. 

9368. Frxinc ArmMosPHERIC NITROGEN, R. Pearson, 
London. 


9369. MassaGE Appliances, C. Rigola, London. 

9370. TyPEwRITERs, W. H. Gillett, London. 

0371. Lirg-savine Firtincs for Tramcars, W. Nuttall 
and C. H. Pearson, London. 

9372. ARMATURES for DyNAMO-ELECTRIC MACHINERY, 
A. F. Hills, D. Urquhart, and A. E. Honey, 
London. 

9373. BrusHes for DyNAMO-ELECTRIC MACHINERY, A. F. 
Hills, D. Urquhart, and A. E. Honey, London. 

9374. Rock-DRILLING Macuinery, W. C. Stephens, 
London. 

9375. ELectricaL Resistances, E. Vedovelli, London. 

9376. Continuous Feepinc Apparatus, C. W. Bildt, 
London. 

9377. ELecrric TREADLEs, S. P. Wood and McKenzie 
and Holland, Limited, London. 

9378. TaBLeT TRAIN Starr, C. H. W. Edmonds and 
McKenzie and Holland, Limited, London. 

9379. ELASTIC-FLUID TurBINEs, A. R. Dodge, London. 

9380. MANUFACTURE of MepicrnaL Tga, M. Lorenz, 
London. 

9381. Frre Bripges for Furnaces, J.C. A. Marckmann, 
London. 

9382. MaNuFacTURE of Fvet Biocks, H. J. Debauche, 
London. 

9383. MacHINE for ATTACHING TickETs to Fasrics, The 
Automatic Pin Ticketing Machine Company and F. 
Kohnle, London. 

9384. Process for OBTAINING METALS in a PuRE STATE, 
H. J. Haddan.—{ Flectrodon G. m. b. H., Germany.) 
9385. AUTOMATIC REGULATION of ELecTRIC CURRENT, 

Aktiengesellschaft Brown, Boverie et Cie., London. 

9386. ELEcTRIC JacquaRD Carp CuTTING, O: Zerkowitz 
London. 

9387. Propuction of ELiminatineG Errects, C. Kellner, 
London. 
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9388. Macuine for RELEASING BoTTLE STOPPERS, 
P. F. J. Stuchbury, Southampton. 

9389. CHECK or Ticket Books, A. Gilbert, Kidder- 
minster. 

9390. TaBLe Game, A. B. Smith and H. O. and J. O. 
Roberts, St. James’, Gloucester. 

9391. ATracHinG Curtains to BEapstTEaps, C. A. Booth, 
London. 

9392. SrarTinc Levers for Enotnes, P..G. Bowen, 
London. 

9393. Means for Fixinc Hammer Heaps, E. Neal, 

Leicester. 

4. Friction Ciutcues, C. M. Bate, Belfast. 

Griffiths, 





9395. APPLIANCE for FEEDING Birps, V. 
London. 

9396, Gas Propucer, L. C. Reese, London. 

9397. Ciustexs for ELecrric Lamps, J. H. Dale, Man- 
chester. 

9398. SOUND-REPRODUCING 
Crewe. 

9399. Lasts for Boots, H. Holt, Cardiff. 

9400. PNecmatic Tire, H. W. Hepburn, Llandudno, 
North Wales. 

9401. Servine Tray, H. Holmes, Leicester. 

9402. Dry Szat ror Tramcar, J. McDonald and 8. 
Smiles, Glasgow. 

9403. Stgam Generators, J. Henderson, Glasgow. 

9404. HorsEsHoEs, J. Bone, Glasgow. 

9405. Woven Faprics, W. Hendrie and A. Smith, 
London. 

9406. Bakers’ Ovens, D. Thomson, Glasgow. 

9407. Picror1aL Postcarps, H. E. Atkins, Glasgow. 

9408. MACHINERY BELTING, N. L. Tullis, Glasgow. 

9409. WuexeE.s, H. S. Hele-Shaw, R. B. Helliwell, and 
W. L. Gilder, Liverpool. 

9410. TricycEs, G. E. Jeffries, Wolverhampton. 

9411. Jacks, R. Tyack and Howard and Bullough, 
Limited, Accrington. 

9412. Foc Sicnat Apparatus, W. Johnston, Uttoxeter, 
Staffs. 

9413. Lockrast JOINTS FoR FisHinc Rops, W. C. 
Martin and 8S. Emslie, Dundee. 

9414, INTERNAL ComBUSTION AppaRaTus, G. Paddon 
and D. J. Flynn, Cork. 

9415. Hyorenic Svusstirure for 
Callender, Nottingham. 

9416. Continuous RaILway Brakes, H. Holcroft, jun., 
Wolverhampton. 

9417. Gas TuRBINEs, Belliss and Morcom, Limited, 
and Alexander Jude, London. 

9418. Loom Suutrie-Box ‘‘Swe.us,” T. Pickles and 
B. Blakey, Manchester. 


Macuines, F. Townley, 


PETricoats, A. 


9419. INTERNAL ComBusTION Motors, J. Robson, 
Worcester. 

9420. Lamp SHaves, H. W. Cave- Browne - Cave, 
London. 


9421. MEASURING INSTRUMENTS, L. C, Sangster, Surrey. 

9422. Game Apparatus, E. Lloyd, London. 

9423. TrousER Cups, O. Zschiipe and B. Leineweber, 
Hamburg, Germany. 

9424. SIGNALLING Lamps, G. J. Bowman, London. 

9425. Twrrcuss for Horssgs, T. F. Forrester, London. 

9426. Tain Lamps of Motor Cars, G. W. Church, 
London. 

9427. ELECTRO-MAGNETIC SANDING GEAR, C. W. Crosbie 
and A. Ward, Manchester. 

9428. Curtine EpcE for Topacco Pirz Bowt ScraPERs, 
W. H. Brecknell, jun., Bristol. 

9429. CooLer for Motor Cycies and Cars, J. Tomlin, 
London. 

9430. Lawn Tennis, M. W. Maylard, London. 

9431. Weep Cutter, P. Wadham, London. 

9432. Hor Water Botties, R. W. Sampson, London. 

9433. Printinc Music, W. E. Naunton and T. C. 
Palmer, London. 

9434. RANGE Finper, D. C. Davies, Montgomery. 

9435. CASEMENT Stays, T. Elsley, London. 

9436. Winpow Sasa Fasrensrs, T. Elsley, London, 

9437. Soap GRaNULATING Apparatus, The Hygienic 
Soap Granulator Company, Limited, London. 

9488. PostaL Lerrer Carps, G. de Ste. 
London. 
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9439. Dyxinc CoLtours for Woot, R. Holliday and 
Sons, Limited, J. Turner, and C. M. Whittaker, 
London. 

9440. Purses, R. Muir, London. 

9441. Virascopgs, T. Armat, London. 

9442. Resonators for WireLess TeLecrapay, C. A. 
Wright, Leytonstone, Essex. 

9443. Vacuum Ecgecrropss, C, A. Wright, Leytonstone, 

Essex. 

Compounp for CoaTinG 
London. 

9445. Mevttinc Furnacgs, J. B. Orbison, London. 

9446, Sreainc Musicat INstRumENrs, A. Gorse, Bir 
mingham. 

9447. Inkstanps, G. C. Dixon, London. 

9448. DentaL PiatEs, W. Jones, London. 

9449. ConsTRUCTING Motor Car WHEELS, J. H. Barry, 
London. 

9450. AGRICULTURAL IMPLEMENTs, J. R. Jones, Kings- 
ton-on-Thames. 

9151. Wixpow 
Thames. 

9452. GuN CARTRIDGES, 
Thames. 

9453. ELecrric Suoxs, J. W. Gibbs, Kingston-on- 
Thames. 

9454. NON-REFILLABLE Middleweek, 
London. 

9455. DygInc Furs, C. D. Abel.—(Actien-Gesellschaft 
Jiiv Anilin Fabrikation, Germany. 

9456. Manuracture of Cyanine Dygsturrs, C. D. 
Abel.—(Actien-Gesellschast fiir Anilin Fabrikation, 
Germany.) 

9457. Apparatus for SEALING ENvELopss, H. T. Wood- 

ard, London. 

9458. GELATINE Pictures, O. Imray.—{J. Livingston, 
Germany.) 

9459, Furnaces for Burnine Coat Dust, O. E. Wilson, 
London. 

9460. CHLORINATION of ToLUENE and its HomoLocvEs 
in the Srpe Cuain, G. W. Johnson.—(Chemische 
Fabrik Griesheim Elektron, Germany.) 

9461. RanGE INpicators for OrpNaNcE, A. T. Dawson 
and J. Horne, London. 

9462. QuicK-FiRING Guys, A. T. Dawson and G. T. 
Buckham, London. 

#463. RarLway Construction, W. P. Bryant, London. 

9464. INCANDESCENT Gas Mantes, W. H. Akester and 
W. Paterson, London. 

9465. Device for Hotpinc Picture Carps, J. White- 
head, London. 

9466. WHEsL Rims and Tires, W. Page and W. Jones, 
London. 

9467. INTERNAL ComBusTion Enoines, A. J. Boult.— 
(Ganz and Co, Eisengiesserei und Maschinenfabrik 
Actiengesellschast, Hungary.) 

9468. Heatinc Caarce of Evectric Furnaces, A. 
Neuburger, London. 

9469. CLrosurgs for MiLtk Borries, J. C. Kimsey, 
London. 

9470. Disc Provens, J. F. Linke and M. 8. 
London. 

9471. Firoor Boarps, E. J. Fulghum. London. 

9472. SMOKE-CONSUMING FurRNacgs, A. J. Boult.—(A. 
Gronberg, Finland.) 

9173. Arr SURFACE CONDENSER or CooLeR, The Albany 
Manufacturing Company, Limited, and F. Lamp- 
lough, London. 

9474. DRawinG ImpLements, G. Wright, London. 

9475. Teapots, A. Whyte, London. 

9476. Sarety Vatves, E.W. Walkerand R. W. Murray, 
London. 

Macuines for BeatinG Carpets, J. Felber, 
London. 

9478. Feep RecuLators for BoiLters, G. Howard, 
London. 

9479. MacHINE for Mixing PowpERED SuBsTaNces, E. 
C. Lovell, London. 

480. Mgans for Movinc Mik Caurns, W. R. Webb, 
London. 

9481. CLUTCH MgcHanism, W. J. Hutchins, A. G. 
Williams, and W. H. Fussell, London. 

9482. Process for Rerininc Merats, J. B. 
London. 

9483. MaNuracTURE of SMOKELESS Briquettes, J. W. 
Mackenzie.—(La Compagnie des Charbons et Briquettes 
de Blanzey et de VOuest, France.) 

9484. Curp-cuttersfor Use in CHEESE-MAKING, A. Carr, 
Liverpool. 

9485. SURGICAL APPLIANCE, W. Emge, Liverpool. 

9486. DiIRIGEABLE ArR-sHips, H. J. Haddan.—(Soci*te 
Malérot et Compngnie, +) 

9487, Watt Paper, A. J. Boult.—(Fabrik Gebrauchs- 
Jertiger Holz - und Marmoriméitationen Friedrich 
Schwartz and Co., Germany.) 

9488. CounTER Sate Caeck Books, C. B. Smith, C. J. 
Harris, T. B: G. Zwicker, and A. Tod, London. 

0489. PRINTING Macuings, C. B. Smith, C. J. Harris, 
T. B. G. Zwicker, and A. Tod, London. 

90. SIGNALLING Systems for Hovsgs, I. B. Birnbaum 
and E. W. Bowles, London. 

9491. Rinc Sprsyinc or WinpiInc Macuryes, A. Klein, 
London. . 

9492, Harness Rues, J. Thomas, London. 

9493. Wages for VeHICLEs, J.‘G. Stewart, London. 

9494. Enp Gate Fasteners, A. Abraham, London. 

9495. Fiurp Turpine Enoines, 8. Z. de Ferranti, 
London. ve X 

9496. TURBINES for Proputsive Purposes, §, 
Ferranti, Londen. & 
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9497. Heatinc Rapiators, H. A. T. Stoakes, Walton- 
on-Thames. ye 

9498. Stupes for LatHés,-C. and G. B. Taylor, Bir- 
ming’ .am 

9499, StorRy Cart, J. Forbes, Stockton-on-Tees. 

9500. JEWELLERY, A. Ratz, Manchester. 

9591. InpicAT@g8 for Steam Ewnoines, E. Mackay, 
Glasgow. © ~~~ 

9502. Packinc for Woop Biock Roap Pavinye, G. W. 
Gregory, jun., Bristol. 

9593. RoLLeD Iron Bars, G. H. and Z. W. Onions, 
Wolverhampton. 

9504, ARTIFICIAL Leas, R. E. Daniels, Rochdale. 

. Tires, J. and J. Gairns, Glasgow. 
06. MACHINE to NaviIGATE the Air, T. Parker, 
London. 

0507. ExpLosion Enoines, E, G. Hoegerstaedt and C. 
E. C. Townsend, London. 
9508. Rotary STEAM ENGINES, 
9500. PREVENTING Warp BREAKAGES in 

Crabtree and R. Stephenson, Todmorden, 

9510. Evastic Faprics, H. J. Gaisman, London. 

9511. Gamg, L. B. James and H. O. and J. O. Roberts, 
Gloucester. 

9512. Gas MANUFACTURE, G. Helps, Nuneaton. 

9513. Rock Dritts, J. Whitehouse, Birmingham. 

9514. Purirication of Gas, T. Redman, Bradford. 

9515. Printinc Borpers on Puotocrapus, P. A. Hill- 
house, Londor, 

9516. Evaporator, A. B. Lennox, Glasgow. 

0517. _InsuLaTors, A. Richardson, J. and H. Heap 
J. Bailey, T. Brierley, and R. Billington, Man- 
chester. 

9518. Wire Hancers, A. Richardson, J. and H. Heap, 
J. Bailey, T. Brierley, and R. Billington, Man- 
chester. 

9519. TELEscoric Sr 
mouth. 

9520. Cycuis1’s First Aw, W. H. Fogg, Leeds. 

9521. PENCIL SHARPENERS, F’. Herbert, Birtley, R.S.O.,, 
Durham. 

9522, Friction CLutcuks, H. 8. Hele-Shaw, Liverpool. 

Battery Cg ts, W. O. Duntley, London. 

9524. Gas TurBINEs, Belliss and Morcom, Limited, and 
A. Jude, London. 

9525. Botries, F. C. Howard and G. M. Kenyon, 
London. 

9526. CALENDARS, H. Grueber, London. 

9527. INHALATION Of ELECTRONISED Arr, H. A. Kent, 
London. 

9528. JoIninc ALUMINIUM ARTICLES, F, H. de Veulle, 
Coventry. 


Bricks, C. Jacobs, 


Saves, G. Retzko, Kingston-on- 


W. C. Bush, Kingston-on- 


Borr.es, B. 


Noack . 


Nau, 


Z. de 


P. Michie, Glasgow. 
Looms, A. 


Gut for Guys, W. Barrett, Ports- 











9529. Lamps, H. W. Hanwell, Coventry. 

9539. ExecrricaL Ienxition, C. and J. 
Coventry. 

9531. ConveyING Apparatus, R. H. Wright and E. L. 
Bracy, London. 

9532. Apparatus for Propucinc Gas, J. W. Dean, 
London. 

9533. RECEPTACLE-FILLING ApPpaRaTus, J. C. Osborne, 
London. 

9534. NON-REFILLABLE Bottce, R. E. Holdom, London. 

9535. Hanp Toots, A. G. Brooks.-(F. &. Walden, 
United Sta‘es.) 

9536. Hanpiine the Inktna Ro.vers of PRINTING 
Macuaings, W. H. Lock and T. M. North, London. 

9537. Parnts, W. J. Carpenter, Sidcup, Kent. 

9538. Box Locks, W. H. Jago and J. H. Warlow, 
London. 

9539. Rock or OrE Causuers, P. Hart, London. 

9540. Tramway Points, E. Allen and Co., Limited, 
and W. E. Robinson, Sheffield. 

9541. INFLATABLE TirEs for Roap Veuicies, E. G. 
Jackson, London. 

9542. ELecrric IGNiTIon Systems, W. Williams, South- 


Ridley, 


sea. 
9543. Horns for SounD-RECORDING INSTRUMENTS, W. 
R. Gaff, London. 
9544. PoRCELAIN PcatE, J. Hall, Southport, Lancs. 
9545. MassaGE Apparatus, J. C. Johansen, London. 
9546. Har and Cap Hanoer, J. E. Booth and R. 
Williams, London. 
9547. ELectropgs, H. C. Levis.--(The General Electric 
Company, United States.) 
9548. SHape of Boats, R. Lucas, London. 
9549. CONVERTIBLE SETTKE BepsTgeaD, F. 
London. 
9550. Foop-sturrs, A. Mason, London. 
9551. Vapour INCANDESCENT Lamps, V. Dolejs, London. 
52. PortTaBLE Lance for MounrEpD Troops, P. H. 
Stringer, London, 
9553. LypicaTinG the Lenotu of MATERIAL WouND on 
a REEL, J. T. Campbell, Liverpool. 
9554. Buinp Stitch Sewinc Macginegs, W. 8S. North, 
iverpool. 
9555. BLinp StitcH SewinGc Macuines, W. 8. North, 
Liverpool. 
9556. Hose CovupLines, T. G. Williams, Liverpool. 
9557. OPERATING Rarttway Pornts and SIGNALS, G. G. 
Bleynie and T. Ducousso, Liverpool. 
9558. TurBINEs, W. F. Newman, London. 
AMUSEMENT APPARATUS, R. W. Barker.—(2. S. 
Uzzell, United States.) 
9560. VENETIAN BLinD3, F. Schmidt and G. Trettin, 
London. 
9561. ATTACHMENT to O1L Burngrs, 8S. Lever, London. 
Stoppers for Bottises, E. Norton, London. 
3. Lock-Nnuts, C. E. Rancillaz, London. 
. CARPET-BEATING MACHINERY, W. H. 
London. 
9565. ELecrric TRAMWAY VEHICLES, J. S. 
London. 
9566. FiLurp Pressure Brakes, W. H. 
London. 
9567. LocKING Caasges, C. E. 
London. 
9568. Sanp- 
London. 
9569. Eaves Gutters, W. R. Pryke and W. Palmer, 
London. 

9570. ATTACHMENT of TURBINE BLapgs, A. W. Clarke, 
London. 
571. No application for this number. 

2. OpENING Doors in THEATREs, F. C. F. Munte, 

London. 

9573. Propucinc ArTiFicIAL Furet, A. Edelmann, 
London. 

9574. Friction Gear, E. Bergmann, London. 

9575. Macninges for CLEANING Cerea.s, L. Broque, 
London. 

9576. Hanaine Ports of Grow1nG PLants, W. Gobbett, 
London. 

. Lockrne Cocks, D. T. Brown and H. W. Fitz, 

London. 

9578. FLUSHING VALVEs for WATER-CLOSETS, F. Jackson, 
London. 

9579. TELEscopic Grips, F. H. McGowan, London. 

9580, Two-sToREY TeNEMENTS, N. R. Grimm, London. 

9581. Motors, R. McNeill, London. 

9582. Fountain Pens, I. G. Samuel and A. Baker and 
Co., Limited, London. 

9583. Brakes for Raitway Waacows, G. 
London. 

9584. METALLIC 
London. 

9585. Presses for Corron and Hay, W. M. Holmes, 
London. 

9586. Signa Apparatus, H. H. Lake. —(The Hall 
Signal Company, United States.) 

9587. Pseumatic Teat Cups, A. Gillies, London. 

9588, AUTOMATIC FrrEaRMS, H. H. Lake.—{ Winchestei 
Repe ating Arms Company, United State 8.) 

9589. Motor Veuictes, P. V, A. Thezard, London. 

9590. MANURE or FERTILIZER DISTRIRUTOR, J.S. Kemp, 
London. 

9591. Writinc Urensits, A. and F. Kube, London. 
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9592. SrrikiInG Gear, C. Morris, Croydon, Surrey. 

9593. Means for APPLYING ENERGY, L. Stilmant, Kings- 
ton-on-Thames. 

9594. ComBinaTion Too, P. R. J. Willis. —(H. Schinedt, 
United States.) 
9595. Castors, G. 

Bristol. 

9506. PowrER TRANSMISSION 
Plymouth. 

TROUSER STRETCHER, P. Lancashire, Oldham. 

9598, EconomicaL CINDER Sirrer, T. W. Newey, 
Nottingham. 

Wee Brake, W. E. Wynne, Grays Thurrock, 
Essex. 

9600. Winpow 
London. 

9601. SHAKING Barres, W. H. Thomas, jun., Bir- 
mingham. 

9602. Rotary Gas METE 

9603, SHUTTLE Box SPRIN( 
Manchester. 

9604, ConstrucTION of ENGINE Frag, The Wolseley 
Tool and Motor Car Company, Limited, and H. 
Austin, Wolverhampton. 

9605. Burrer for Rartway Wacons, A. Patterson, 
Bristol. 

9606. Means for MoutpinG Brass Bearinos, A. Horn, 
Manchester. 

9607. ABpoMINAIL Betts, J. P. 
chester. 

9608. Gas PropucER Pant, C. Whitfield, Manchestcr. 

9609. Motor VeHIcLEs, D, Burns and J. M. Fleming, 
Glasgow. 

9610. PortroLtio LETTER-CARD, D. A. 
Glasgow. 

9611. ScrEw Taps fur Jars, 8S. M. and C. Buchan, 
Glasgow. 

9612. Removinc ScbMARINE VeesELs, F. 8. Pett, 
Dover. 

9613. The StRAIGHTLACE Boot Lecorne, C. E. Player, 
Penryn, Cornwall. 

9614. Vatves for Stream Enoines, E. Williams, Man- 
chester. 

9615. AUTOMATIC 
Shields. 

9616. Matcu-poxes, H. E. Hyde, Birmingharn. 

9617. Means for FLusuina WATER-CLOSETs, G. Rhodes, 


A. Greaves, 


C. White, 
Rawcrth, 
Sauvage, 


PRINTING Gardner, 


SCREENING MacuHines, C. Morehead, 


J. Coles, 


AtLoy, Reutin and Mourraille, 


Green, North Common, near 


Civutcn, J. B. King, 


and Door Wepsgs, J. Fletcher, 


Thorp, Manchester. 
’. Pickles and B. Blakey, 


Hodgkinson, Man- 


P, Anderson, 


ump Rams, W. Harbinger, South 


Leeds. 

9618. Apparatus for Fit1nG Invoices, R. J. Hitchings 
and G. R. Stokes, Hanley, Staffs. 

9619. Propuction of GLauBER-sALTs, C. L. Parker, 
London. 

9620. Propuction of Giycr_.1ngz, W. H. Claus and A. 
Rée, Manchester. 

9621,-ManuracturE of Topacco Pirss, R. H. Laing, 
Glasgow. 

9622. INCANDESCENT ‘‘ METAL” ManTEL, E, Crossley, 
Liverpool, . 





9623. Sranp for DispLayinc GARMENTS, A. Smith, 
Ashton-on-Mersey. 

9624. Drittina Macuings, C. and G. B. Taylor, Bir- 
mingham. 

9625. MgasuriNG Bow inc Greens, R, F. Hislop, 
Paisley, N.B. 

9626. Means for Stoprinc VeHicies, J. Westaway, 
London. 

9627. Locks and Botts, F. Smith, Birmingham. 

. SPRING Lasu, W. ONeill, Limerick, Lreland. 

29, Pans for HeaTinc MILK, &c., R. E. Harding, 
London. 

9630. Sarety GUARD 

ndop. 

9631, RESILIENT TrrEs for Roap Venicies, A. Lafar- 
gue, London. 

9632. CycLe Rim Brakgs, G. Chisholm, Birmingham. 

9633. Dust-proor AXLEs, J. L. Freasier, St. Louis, 
Missouri, U.S.A. 

9634. SEPARATING 
London. - 

9635. SEPARATING ORGANIC Sunerancyp, C. H. Rider, 
St. Louis, Missouri, U.S.A. ' 

9636. MANUFACTURE of Winpow FrRraMgs, H. Altschul 
and Fenestra Fabrik von Eisenkonstruktionen 
G. m. b. H., London. 

9637. Automatic Coastina Cyc_r, F. Nusch.—(£. A. 
Smith aud J. F. Hoyne, United States.) 

9638. MANUFACTURE of Soap, F. Nusch.—(Chemische 
Werke G. mw. b. H. corm. Dr, C. Zervbe, Germany.) 

9639. CarpBoaRD Boxes, A. J. Hunter.—(C. W. Hobbs, 
United States.) 

9640. SypHon FLusHING CISTERNS, J. P. 
London. 

9641. Brakesfor VeLocipEpEs, J. Dring, London. 

9642. LABORATORY Fittines, P. Harris and Co., Limited, 
and G. A. Pryce, Birmingham. 

9643. Siaut for ProvecTILE WEAPONS, H. McKenzieand 
W. Tivendale, London. 

9644. Wee. Tires for Roap Veuic.es, W. Youlten, 
London. 

9645. Winpow Decorations, L. Foster and W. J. Shep- 
herd, London. 

9646. FEEDING APPARATUS for MALT MILLs, E. 8. Beaven, 
London. 

9647. ELECTRO-MAGNETIC IGNiTERS, P. Pichard and E. 
Meunier, London. 

9648. /MacHINE for Sticinc Megat, A. Brinnhiiuser, 
London. 

9619, Gas Brackets, A. Rudd, London. 

9650. MetaL Crowns for DentaL PurRposss, A. Griin- 
stein, London. 

9651. INTERNAL CoMBUSTION ENorNEs, E. W. Petter, 
London. 

9652. Conn GrinpinG by the Moist Process, W. P. 
Thompson. —(J. Schirestzer, France ) 

9653. TREATING WasTE Liquips, J. G. Ha'ler, London. 

9654. Means for ARRESTING RarLway Trains, J. 
Schreiner, Liverpool. 

9655. Tar Borers, J. Hawley and 8. H. Saunders, 
Liverpool. 

9656. SHorBiack Cuarr, C. Stolz, London. 

Brakgs for TRaMcars, M. Fidler, London. 

3. Evectric Lamps, The British Thomson-Houston 
Company, Limited.—(The General Electric Company, 
United States.) 

9659, GoveRNoRs for INTERNAL CoMBUSTION ENGINES, 
The British Thomson-Houston Company, Limited. 
The General Electric Company, United States.) 

9660. StaRTING Devices for ELecrric Motors, The 
British Thomson-Houston Company, Limited. 
—(The General Electric Company, United States.) 

9661. ELASTIC-FLULD TuRBINES, The Warwick Machi- 
nery Company, Limited.—(The General Electric Com- 
pany, United States.) 

9662. Toots for CutTrisc Turbine Buckets, The 
Warwick Machinery Company, Limited. — (The 
General Electric Company, United States.) 

9663. AtracHinc TuRBINE Covers, The Warwick 
Machinery Company, Limited.—(7he General Electric 
Company, United States.) 

9654. TURBINES, The Warwick Machinery Company, 
Limited.—(The General Electric Company, United 
States.) 

9655. TORBINFS, The Warwick Machinery Company, 
Limited.—(The General Electric Company, United 
States.) 

0656. TURBINES, The Warwick Machinery Company, 
Limited. (The General Electric Company, United 
States.) 

9667. TuRBINES, The Warwick Machinery Company, 
Limited. —(The General Electric Company, United 
States.) 

9668. Gas Propucers, A. H. Lymn, London. 

9669. ELECTRIC TeLEGRAPH APPARATUS, Siemens Bros. 
and Co., Limited, G. 8. Grimston, and F, Turner, 
London. 

9670. GauGinc ProriLes for Book-sEWING MACHINES. 

. W. Howorth.—(Actiengesellschaft vormals  F. 
Martini cnd Co., Switzerland.) 

9671. Type Levers of TypewritInG Macuings, F. W. 
Howorth.—(F. Schiiler and J. B. Marxsohn, Germany.) 

0672. OPENING and CLosinc ButkuHeEaps, L, C. F. 
Giiembel, London. 

9673. BENDING Leap Pirks, R. J. Truscott, London. 

9674. Propuction of CoLourinc Matter Lakgs, J. Y. 
Johnson.—(The Badische Anilin and Soda Fabrik, 
Germany.) 

9675. PREPARATION of 
Johnson. {The Budische 
Germany.) 

676. Tap, T. J. W. Stevens, London. 

9677. ATTACHING Hose Suprorters to Corsets, F. C. 
W. Streatfield, London. 

9678. Hotpinc Lapies’ Hair in Position, F. C. W. 
Streatfield, London. 

9679. MANURE Distrisutors, J. S. Kemp, London. 

9680. BurtpING Mareriats, H. H. Lake.—(Jencquel 
and Hayn, Germany.) 

0681. APPARATUS for RACKING Beer, F, Fink, London. 

9682. GrinpInG or Po.isHinc Macutnegs, H. BH. Lake. 
—(The Robinson Automatic Machine Company, United 
States ) 

9683. SANITARY DrapHraom for 
Churchill-Otton, London. 
9684. MANUFACTURE of MILK 

London. 

9685. Gas Burners, Alliance 
Anonyme, London. 
9686. OuTsIDE WINDOW 

Reakes, London. 


for Wrincers, H. Symonds, 


Nitrogen from Arr, J. Iyle, 


Douglas, 


Matters, J. Y 


COLOURING ° 
Fabrik, 


Anilin and Soda 


TetePpuongs, 8. 


PowpErR, J. Maggi, 


Industriclle Société 


Burnps, H. J. and G. A, 
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0687. Hgapep Nalixs, J. Gimson and Gimson and Co., 
(Leicester), Ltd., Leicester. 

9688. PrinTING Pictures on Paver, J. A. and A. B, 
Craven, Leeds. 

9680, INGRAIN INK, J. A. and A. B, Craven, Leeds. 

9600. MeTHop of Makine Can Oreners, W. Seedhouse, 
Sheffield. 

9601. Committinc to Memory not Book, F. Burt, 
Southampton. 

9692. Drivine Bevts, H. J. Fenner, Hull. 

9693. INCREASING the ExpLosivge Force of Petro, F. 
Mason, Peterborough. 

9694. Construction of Founrarys, J. and T. Stoddart, 
Eltham, Kent. 

695. SALT Spoons, T. S. Kinmond, Liverpool. 

9696. Sort Soap, W. I. Blackadder, Glasgow. 

9697. Sarety Kazor, 8. Pearson and Co. and 8S. Pear- 
son, Sheffield. 

608. Eves for Starr Rops, F. C. Smith, Birmingham. 

9690. MacHiIne for Curtinc Woop, R. J. and A. J. 
Lines, Northampton. 

9700. STaANDs for DisPLayinc Goons, W. F. Vowles and 
G. Gill, Nottingham. 

9701. SAND-PAPERING Macutnes, D, and D,-V. Barker, 
Bradford. 

9702. BEVELLING Giass Piates, W. Pearce, Limited, 
and A. Griffiths, Birmingham. 

9703. Fiour, E. Shackleton, Manchester. 

9704. Rotter Mixis, G, Huxley and H, Simon, 
Limited, Manchester. 





9705, Heating Apparatus, A. J. Torrance, Glasgow 
9706.. Brick, J. T. South, Brighton. “Gow, 
9707. Heatino Water, A. E. Muirhead, Glasgow 
9708. RatLway Switcn Points, H. A. Thor: 
Glasgow. my 
9709, Bicycies, W. Portsmouth, Southampton. 
9710, Rockne Fink Grates, T. Wilson, London 
9711. CoxTROLLING ELEctRO-morors, B. N. Dadge , 
8. Lord, Liverpool. “Be and 


SELECTED AMERICAN PATENTS, 
From the United States Patent-office Official Gazette, 


751,802. Devick ror CooLInG PisTon-Rops, 7, Mut 

son, Philadelphia, Pa.— Filed May 13th, 193, © 

Claiw.—(1) In an explosion engine, a cylinder, hear 

in said cylinder, a piston, means for producing a 

explosion in said cylinder at one side of said piston i 

piston-rod secured to the other side of raid piston said 
ir 
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piston-rod having a bore cpenin adjacent its ends 
whereby air is admitted to the end of said cylinder in 
which no explosion occurs. (2) In a tandem explosion 
engine, means for the admission of air to one of the 
cylinders, an aperture through the head of the piston 
in said cylinder, a tubular rod connecting the pistons 
and an aperture connected with the bore of said rod 
within the other of said cylinders. 


752,197. Steam Enoine Inpicator, C. B. Bosworth, 
Boston, Maas.—-Filed February 14th, 1908. 

Claim.—(1) Inasteam engine indicatorin combination 
witha pencil rnovement and an open cylinder, a piston 
contained in said cylinder, a steam supply chamber 
and a spring holding chamber between the cylinder and 
a and the pencil movement, the said chambers 

sing separated from each other by a diaphragm, the 
ripe | chamber being open to the surround:ng air, 
the piston-rod in two parts connecting the piston with 
the pencil movement and extending through both 
chambers, a spring contained in the spring-holding 


chamber, and a coupling connecting the two parts of 
the piston-rod together and also the spring to the 
= (2) Ina steam engine indicator, a casing 
having a spring chamber open to the atmosphere, a 
steam chamber, a diaphragm separating said steam 
and spring chambers, a detachable cylinder contained 
in said steam chamber of somewhat lesser diameter, 
a piston carried by said cylinder, a pencil movement, 
a piston-rod extending from said piston to pass 
through said diaphragm and spring chamber to con- 
nect with said pencil movement, a dranght spring one 
end of which is adjustably combined with said casing, 
and means for securing the two parts of the piston- 
rod together and the other end of said spring thereto. 


752,267, Revier MercHANISM FOR GEARING OF 
Macutvery, C. G. Tideman, Worcester, Mass.— 
Filed November 13th, 1903. 

Claim.—A relief mechanism for gearing, comprising 
a wheel, a shaft whereon said wheel is loose mounted, 
a cross-head member mounted tight upon said shaft, 
an oil-resistance cylinder carried by said wheel, 4 


piston within said cylinder and connected with said 
cross-head member, a spring arranged between the 
wheel and cross-head member and exerting tension 
for nortmally returning the parts to their primal post ; 
tion with the piston at the end of the cylindem 
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THE WATERWORKS AT ST. LOUIS. 


ood 


Tax water supply of St. Louis is taken from the 
Mississippi River, at the extreme north end _of the 
pa a few miles below the mouth of the Missouri River. 
The quality is fairly good, but. the appearance is—or was 
until the operation of the settling basins—rather startling 
to the newcomer, as the water is very muddy. The mud 
—or mainly fine sand—comes in with the Missouri, and 
at St. Louis the Mississippi is a swift-flowing stream of 
prown or yellow water. Since the opening of the Chicago 
Drainage Canal, a few years ago, whose waters eventually 
reach the Mississippi, there have been persistent claims 














Hydraulic 
Cylinders 





























_ 
Uy 
= 7} 

Gp Yy 









| reservoir—237ft. by 527ft., and 474ft. deep—had 12ft. of sediment, 
and in 1860 the outlet pipe was covered, so that a 17ft. vertical 
addition was made. In 1862 the solid deposit was 14-33ft. deep, 
with 2}ft. of soft slush above this, and in 1867 the deposit was 
30ft. deep, the rate of accumulation for the thirteen years being 
about 24ft. ayear. It then became necessary to build a supple- 
mentary reservoir for use until the new works were finished. 
This reservoir was not cleaned until 1880, when a flume 6000ft. 
long was built, and jets of water were used to cut the deposit and 
wash it to some low ground near the river. The cost of removing 
the deposit was 6d. per cubic yard. Work was continued for 100 
days, when winter set in, 30,000 cubic yards being removed in that 
time, and 110,000 cubic yards remaining.” 

The water is now pumped at Chain-of-Rocks, seven 
miles above the old station at Bissell’s Point, and is 
delivered to a series of settling basins, From these it 


to another length of tunnel, extending 700ft. inland to 
the screen chamber and pump well of the pumping 
station. 

There are three pumping stations as follows :—First, 
Chain-of-Rocks —low service—where six pumping engines, 
with a total capacity of 160,000,000 gallons daily, raise the 
water to the conduit feeding the six basins to the settling 
reservoir; secondly, Baden, having six . high-service 
pumping engiues, with a combined capacity of 80,000,000 
gallons daily ; thirdly, Bissell’s Point—Fig. 8—having six 
high-service pumping engines, with a combined capacity 
of 114,000,000 gallons daily. These last raise water from 
the original settling basins, now used for storage. A 
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masonry conduit, 13ft, in diameter, with a capacity of 
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Figs. 1 and 2-WATER TOWER AND SETTLING BASINS AT CHAIN-OF-ROCKS 


that the quality of the water supply of St. Louis has been 
seriously affected. But the distance of water carriage— 
some 300 miles—is so great, and the dilution in the canal 
and connecting rivers so large, that it does not appear 
that Chicago sewage has much, if any, appreciable effect 
upon the St. Louis water supply. This view is supported 
by the results of several careful scientific investigations. 
There are, however, many other and more direct sources 
of pollution, and various recommendations for filtering 
the city water have been made, but at the present time 
the only treatment given is sedimentation in large open 
basins, as will be described. 

The first waterworks were built in 1830, by the city and 
individuals. The city became sole owner in 18385, and 
put the control in the hands of a Water Commission in 








Fig. 3-PUMPING STATION AT EISSELL’S PO.NT 


1867. The water was pumped from the river and 
delivered to reservoirs. In 1865 new wells were begun, 
with a pumping station and intake at Bissell’s Point, 


three miles above the centre of the city, and later the | the bottom of one chamber with the intake tunnel. 


intake was established further up the river. Referring to | 
the muddy character of the water, it may be stated that | 
the Mississippi River water contains ieoo part by weight | 
of sediment, and some idea as to the condition of the 
water and the amount of sediment may be gathered from 


flows by gravity through a masonry conduit to the old 
settling reservoirs at Bissell’s Point, and is there re- 
pumped through the standpipes and the distribution 
system to the Compton Hill storage reservoir. The old 
settling reservoir has a capacity of 100,000,000 gallons, 
and is divided into four basins 278ft. by 600ft., and 19ft. 
deep. The new settling reservoir has a capacity of 
170,000,000 gallons, and has six basins 400ft. by 670ft., 
with a depth of 14ft. to 16ft. The basins are all in a row, 
and two earth embankments with retaining walls—about 
40ft. wide over all—divide them into three pairs, while 
walls 74ft. thick sub-divide these into a width of 400ft. 
These basins are about 110ft. above the river. The 
Compton Hill storage reservoir is 570ft. by 540ft., with a 
depth of 22ft., and has a capacity of 60,000,000 gallons. 


flow of 130,000,000 gallons daily, extends from the Chain- 
of-Rocks to the Baden pumping station; it is there 
diminished to 9f{t. in diameter, with a capacity of 
70,000,000 gallons. There is a reservoir at Compton Hill, 
with a capacity of 60,000,000 gallons. There are two 
stand-pipes near Bissell’s Point, each 6ft. diameter and 
165ft. high. At Compton Hill, also, there is an overflow 
stand-pipe, which acts as an open end to the mains from 
the Baden high-service pumping engines. This has a 
main steel shell or uptake pipe 6ft. in diameter, and is 
enclosed in a masonry tower. It stands in Compton Hill 
Park, and is shown in Fig. 4. 

The distribution system comprises 728 miles of mains, 
6in. to 48in. in diameter; 8350 hydrants, 74,000 taps, and 
4800 meters. The pressure is 50 1b. in the business 
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The intake at Chain-of-Rocks consists of a masonry 





Fiz. 4—-WATER TOWER AT COMPTON HILL 


section, and 15]b. to 25lb. in the residence section of 


structure or tower in the river, the lower part of which | the city. 


forms two gate chambers, while a vertical shaft connects 

The | 
tower—Fig. 1—is of granite, with limestone facing for the | 
interior gate chambers. Ordinarily water is admitted to | 
the north chamber, the south chamber being reserved for | 
use in case of an emergency. The inlet openings are | 
fitted inside with sliding gates, operated by hydraulic | 


the following quotation from the “ Manual of American | cylinders, while on the outside are heavy iron screens. In | 
Waterworks” for 1888, At the new works a suction | the opening between the two chambers is a gate to shut | Rocks to Baden, and is to be extended to Bissell’s Point, 


dredger is used to clean out the settling basins :— 


abandoned, 


| off the 7ft. shaft in case of accident to the working gates. | 
“The first and second reservoirs filled with sediment and were | This shaft is about 45ft. deep to the 7ft., which extends 
In 1858, three years after its construction, the third | 1500ft. to the shore, Then another 7ft. shaft rises 30ft. 





The pumping capacity of supply, which is that of the 
low-service engines at the intake station, is 160,000,000 
gallons daily. The average daily consumption ranges 
from 55,000,000 gallons in April to 82,000,000 gallons in 
July. The average daily pumpage is 70,000,000 gallons, 
for an average daily consumption of 66,000,000 gallons, so 
that there is practically no storage. 

An electric railway, 4} miles long, runs from Chain-of- 


7 miles in all. It is used for carrying employés and 
materials, and is owned by the Water Department, which 
proposes to use it also as a public line, making some 
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ravenue from the fares. The important improvements 
now planned include the clarification of the water, 
additional settling basins, the extension of the electric 
tramways, and the construction of new machine shops 
and offices. 

The latest high-service pumping engines, Fig. 4, were 
built in 1900 by the E. P. Allis Company, and are vertical 
triple-expansion engines, each with a daily capacity of 
15,000,000 gallons. Under each steam cylinder isa single- 
acting plunger. The pump pit is 28ft. deep, and the height 
from pump foundation to the top of the steam cylinder 
is 63ft. All the excentrics are run by a lay shaft above 
the second gallery. There are two excentrics to each 
cylinder, one for the admission valves and one for the 
exhaust valves. The cut-off of the high-pressure cylinder 
is controlled by a centrifugal governor; the cut-off of the 
intermediate cylinder is adjusted by hand; and the low- 
pressure cylinder has a fixed cut-off. The admission and 
exhaust valves of the high-pressure cylinder and the 
admission valves of ‘the intermediate cylinder are of 
the Corliss type, placed in the heads of the cylinders. 
The exhaust valves of the intermediate and _ the 
admission and exhaust valves of the low-pressure cylinder 
are of the poppet type, with single seats. These valves 
are operated by cams or curved levers. The pump 
valves are of medium hard india-rubber, 3}in. diameter 
outside. There are seven valve cages in each of the 
suction and discharge diaphragms; each of these cages 
has twenty-four valves in the sides and four on top. The 
aggregate tree area of opening of the 196 valves is 5°98 
square feet, and the area of each plunger is 4°74 square 
feet. The suction and discharge pipes are 36in. diameter. 
The air pump, feed pump, and air compressor are 
permanently attached to the plunger of the low-pressure 
eylinder. 

Some dimensions and results of tests on these engines 
are given below, and the duty is said to be the highest 
ever attained from a triple-expansion pumping engine up 
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Fig. S-HIGH SERVICE PUMPING ENGINE 


to that time, being specially remar!atle in connection 
with the low steam pressure. 
L.P. 

92 
7-32 
0-36 


HP. 


34 ... 


Int. 
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Cylinder diameters, inches 
Cylinder ratios ... ... ... ... 
Cylinder clearance, per cent. ... 1-115 
Piston stroke, inches ee ae 
Plungers, diameter, inches 
Revolutions per minute ... ... 
Piston speed, feet per minute... 
Steam pressure, pounds ... ; 
Receiver pressure, pounds 

Vacuum cess wale.” cenis 

Indicated H.P.... ... ... 

Duty per million B.T.U.... ..  ... ... 
Dry steam per 1.H.P. per hour, pounds... ... 10-676 
Number of expansions ese “open Nee 23-40 

A new source of water supply—by gravity—from the 
Meramec River has been proposed at different times, and a 
system of filtration for the present supply has been strongly 
advocated by engineers and the water commissioners. The 
city authorities have as yet failed to provide for filtration, 
although this is becoming more and more necessary as 
the towns above grow and cause an increasing pollution 
of the Mississippi River by sewage and industrial wastes. 
Plans for a filter plant were submitted by the Water 
Commissioner in 1902, the plant to have a capacity of 
120,000,000 gallons in twenty-four hours, and to cost 
about £350,000. The cost of operation was estimated at 
£28,000 to £36,000 per year, according to the amount of 
coagulant required. This was based on the average con- 
sumption of 67,000,000 gallons per twenty-four hours. 
The plant was to include preliminary sedimentation in 
the present settling basins, followed by sedimentation 
with the use of a chemical coagulant, either in a part of 
the present basins, or in additional basins built for the 
purpose. 

After treatment with the coagulant, the water would 
be passed through rapid sand filters, and the filtered 
water would be stored in covered reservoirs. The slow- 
sand system of filtration would require filters of too great 


72 
294 
.. 16-43 
... 197-16 

ieee reed 130 
26-6 and 3-2 
... 14-04 

...  .+e 801-60 
... 158,077,324 





size and cost. It has been objected to the proposed 
system that with alum as a coagulant, the alum dis- 
solved in the water could not be entirely removed. Asa 
matter of fact, the Commissioner stated in his report that 
the alum used as a coagulant would be decomposed by 
the carbonates of lime and magnesia in the water, forming 
sulphates and aluminium hydrate. A small amount of 
this latter would remain in the clarified water, but would 
be entirely removed in filtration. Experiments with 
sulphate of iron as a coagulant have also been made. 
Plants on this system, treating water very similar in 
condition to that at St. Louis, are in operation in several 
other smaller American cities. These include East St. 
Louis, 9,000,000 gallons per day; St. Joseph, 7,000,000 ; 
Kansas City, 6,000,000; and Cairo, 3,000,000 gallons. 
The large cities of Cincinnati, Louisville, and New 
Orleans have also practically adopted the same system, 
but St. Louis is very tardy in deciding upon this important 
and necessary public improvement. 

In 1902 experiments with improved sedimentation were 
made. The six settling basins at Chain-of-Rocks were 
originally operated on the continuous-flow plan. <A 
filling conduit along one side delivered water into each 


basin, and water was continually drawn off at the other | 
Thus each | 
For the | 
experiment syphons were provided to enable three basins | 
to be operated in series, the other three remaining on the | 


end by pipes leading to a collecting conduit. 
basin was operated independently of the others. 


original system, and each set of basins taking half the | 


supply. 
The results led to the adoption of the series system. | 


Under this new sedimentation system, put into service in | 
1903, the water no longer passes from the filling conduit | 
into each basin, traverses its length of 670ft., and then | 


passes out to the collecting conduit. Instead, the water 
flows transversely through the entire series of six basins 
each of 28,000,000 gallons capacity. It is also intended 
to increase the number of basins to eight, by building two 
new basins, 400ft. by 800ft. each, with capacities of 
36,000,000 gallons. This change in flow necessitated 
converting the old separating walls—40ft. and 7}{t. wide 


alternately—into weirs, and these weirs have the surface | 


roughened by irregular projecting courses of brick set on 
end. It is expected that this will break up the flowing 
sheet of water, and cause thorough aération. Allowing 
for basins out of service for cleaning, &c., this sedimenta- 
tion system will have a daily capacity of 160,000,000 
gallons. The arrangement of this system is shown in 
Fig. 2. 

The main filling conduit is now connected by a short 
branch 7ft. in diameter, with a receiving or stilling 
chamber, 670ft. long and 25ft. wide, having a concave 
bottom. This is close to and parallel with the first basin 


panded into a flaring mouthpiece 10ft. wide and lin. high, 
This is provided with rollers, which travel on the cop. 
| crete bottom of the basin. Around the mouth are thir. 
| teen jet holes for water jets to loosen the mud. The 
water jets are created by a 4in. double suction centyj. 
| fugal pump, which furnishes 450 gallons per minute at g 
| head of 75ft., and is directly connected to a shunt-wound 
| motor of 20 horse-power. 

The propelling rope is stretched across the basin 
670ft., taking a turn around the drum on the dredger, 
| and having its ends attached to small carriers, which 
| travel along rolled steel joists on the end walls of the 
| basin. To prevent too great a dip or sag, this rope ig 

supported by floats at intervals of 50ft. After a cut 

| has been made along the length of the basin, the 
| carriers are shifted 10ft., that being the width of the 
| suction head. The drum is driven by a 10-horse-power 
|compound-wound double-connected electric motor, 
| This is a reversing motor, and has twenty-four speeds, 
| ranging from 85 to 250 revolutions per minute. The 
| electric current is taken from the direct-current 500-volt 
| circuit of the waterworks tramway already mentioned, 
and is led to the dredger by cables supported on the 
floating discharge pipe. 

A set of syphons connect the several basins with a by. 
pass conduit, which arrangement enables any basin to be 
isolated or cut out from the flow of water while it is being 
cleaned. When cleaning by hand, this conduit will be 
filled by 12in. pipes from the first basins, and the air will 
be exhausted from the syphons at the ends of the basins 
on either side of the one which is to be cleaned. This 
will establish a flow from the basin above into the con- 
duit, and back from the conduit into the basin below, 
leaving the intermediate basin free for cleaning. No 
| gates are required under this system. 








MODERN HIGH-SPEED STEAM ENGINES. 
No. II.* 


Governing performance.—In the control of a high. 
speed, or, indeed, of any engine, the fly-wheel, as well as 
the governor, plays an important part, the one inter- 
acting with the other. With increased fly-wheel effect 
the governor can be made more highly sensitive without 
fear of hunting, and thus very close governing is possible, 
As showing what can be done by a judicious combination 
of stored energy in the fly-wheel and sensitiveness in the 
governor, we may cite the performance of the engines 
supplied by Messrs. Belliss to the Waterloo and City 
Electric Railway. Fig. 9 shows graphically the results 
of the works tests, switching on and off various loads, 


Diagram shewing graphically the results of switching on and off various loads? 


400 
Mean Speed 


Full Load 


0 : 
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Fig. 9-GOVERNOR DIAGRAM 


of the series. Down the middle of this chamber runs a 
wall pierced at the bottom with holes 3in. high, 24in. long, 
and 3ft. apart. This arrangement prevents any rush of 
water. From the channel on the other side of this 
wall the water flows over a weir 670ft. long into the first 
basin. 


The greater part of the sediment will be deposited in | 


the first few basins, and for removing the deposit, a 
hydraulic or suction dredger has been built. With this a 
basin can be cleaned while the rest of the series are in 
operation. 
depth of 3ft. 9in., and a draught of 2ft. 2in. A deck 
house encloses the machinery, and the barge is moved 
about the basin by means of a stationary rope wound 
around a drum, which is driven by an electric motor. 


suction pipe. At the stern, the 14in. discharge pipe con- 
nects with a floating discharge pipe, supported on 
pontoons. This latter pipe is in sections 21ft. long, con- 
nected by india-rubber sleeves at the joints. 

The dredging is done by a 12in. centrifugal pump, 
directly connected to a 90 horse-power shunt-wound 
electric motor. It has a capacity of 348 cubic yards of | 
sediment per hour. The suction pipe is 12in. diameter, | 
and the end of the inclined portion under water is ex- | 


The dredger is a barge 31ft. by_16ft., with a | 


At | 
one end of the barge is a boom with guys, supporting the | 


and it will be noted that when the whole load was 
suddenly thrown off or on, the variation of speed from 
the mean did not exceed } per cent. permanent and 2 pet 
cent. momentary... The revolutions being plotted to 
scale from the zero line, the small amount of variation, 
even under the heaviest changes of load, can be seen at 
a glance. These tests were fully borne out in the daily 
working of the engines. With the railway in full opera- 
tion careful note was taken at short intervals of time of 
the load and corresponding speed of revolution, as shown 
by the tachometer. It was found that while the load 
varied from 50 ampéres to 830 ampéres, the variation in 
speed, including momentary variation, was only 33 revo- 
lutions—viz., from 880} to 884--being less than one-half 
of 1 per cent. from the speed corresponding to the 
average load, a performance which really establishes a 
| record. As previously stated, the proportion of kinetic 

energy in the fly-wheels of these engines was unusually 
| great for the power developed, but this firm have a very 

large number of engines in successful use on a traction 
| load with fly-wheels of smaller proportions. For lighting 
| conditions smaller fly-wheels still.can be used. ‘ The sub- 
joined tables of governor tests are given as an example 





No. II. appeared April 29th. 
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——— 
of ordinary governing fcr electiic lighting and traction | 
conditions. 1 

It is easily possible to arrange for a less variation than | 
this table shows, but in central station practice trouble | 
more often arises from the governors being over-sensitive | 
than the reverse, and it not infrequently happens, that | 
after spending time on the test-plate in adjusting the | 
governors to meet specification requirements as to keep- | 
ing down the variation within some very narrow limits, 
the governors have to be re-adjusted at the station to a | 
wider variation, on account of difficulties with the | 

arallel working, &e. 

Some central station engineers will not accept a less 
permanent variation than 5 per cent. for alternating cur- 
rent sets. 

Governor Trials, —Direet Current Lighting. 


Load. Revolutions. Total per cent. variatior. 
ae Lead Mementay Lead Momen- Per- 
Frem. To, on. rise. off. tary. manent. 
Full 0... 350.:... 378 ... $60.... 8 Awe 
Half 0... 354 ... 370 we. «: 46245 Ie? 
Traction Set. 
Full 0... 960::.. 08 «.. S87 ... 5 io oa 
Holf 0... O08-... Oe ..; OF... Be 1-13 


Lubrication.—As to the advantazes which have been 
found to result from forced lubrication, perhaps the most 
important is that the lubrication is absolutely automatic 
and continuous. Those who have had to do with ordinary 
open engines with drip lubrication and know the close 
attention which is required to see that each bearing is 
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Fig. 10--COMPOUND HIGH-SPEED ENGINE—BROWETT, 


receiving its proper supply of oil, and not too much of it 
either, will appreciate the value of this. With forced 
lubrication, on the other hand, the action of starting up 
the engine starts the pump, and ensures that the bearings 
are flooded with oil so long as the engine continues to 
revolve. This point is of special value in the case of 
engines which have to make long continuous runs. 
Concerning a 250 horse-power engine installed at a 
chemical works, it is reported that in one year it ran 
99°77 per cent. of the total hours, the longest run without | 
stopping being from July 1st to November 30th, during 
which time the engine made 85,000,000 revolutions 
without stopping. 

In addition to the great improvement in mechanical 
efficiency due to the separation of the surfaces by the oil 
film, there is also the fact that by the same cause the 
wear of the bearing and journal is reduced to a 
minunum—it might almost be said annihilated altogether— 
and thereby not only is the life of the engine prolonged 
almost indefinitely, but also the expense involved in 
frequently letting the bearings together saved. Further, 
as there is no wearing down of the excentrics and valve 
gear, the adjustment of the slide valves remain constant. | 
The small amount of adjustment required with forced 
lubrication engines is a matter of common knowledge 
amongst users of them, but- occasionally special oppor- 
tunities have occurred of verifying the amount of wear | 
which has taken place. On a 250 horse-power compound | 
engine by a leading firm being returned to the works for | 
modification after running for four years in a central | 
station at 850 revolutions per minute, very careful | 
measurements of the bearings showed that the wear | 
which had taken place was practically a negligible 
quantity. On none of the principal bearings, including 





crank shaft, crank pin and crosshead bearings, did the | 


amount of wear exceed one-thousandth of an inch in any 
direction, the journals and pins being truly round and 
cylindrical within this limit. The amount of wear on the 
brasses could not be so readily determined as on the 
journals, but it was so slight that it was impossible to 


determine whether any wear had taken place or not. ' 
| them. 
| standing the high speed of revolution. 


The foregoing facts are borne out by the engineer of the 
station, who, on being referred to, reported that no 
adjustments had been found necessary or had been made 
to the engine during the four years it had been at work. 

The following report concerning another 250 korse- 
power compound engine is of special interest, not only as 
evidencing the small amount of wear which had taken 
place in 54 years’ work, but also as demonstrating that 
the economical performance had been improved by the 
work it had done—see table below. 

The consumption per indicated horse-power was found 
to have slightly increased owing to slackness in the valve 
rings, but this was more than compensated for by the 


| improvement in efficiency due to the polishing of the sur- 


faces, so that the consumption per brake horse-power was 
less, especially at the lower loads. The re-trial was made 
on the engine in exactly the condition in which it was 
returned to the works, without the cylinders being even 
opened up for examination, the results on both the 
original works tests, and those made after the return of 
the engine, being independently verified by the same firm 
of consulting engineers. On the engine being opened up, 
all the parts were found to be in splendid condition, 
including the cylinders, valve chamber, and piston rings, 






































LINDLEY AND CO., 





oil under pressure is two-fold ; not only does the oil film 


| tend to quict working by preventing actual contact of the 


metallic surfaces, but also the very free lubrication fer- 
mits of the bearings being much more finely adjusted 
than in the case of open engines; and as a result it is not 
unusual for large engines to run so quietly that at full 
load they cannot be heard even when standing close beside 
Hot bearings, too, are almost unknown, notwith- 
It may be useful 
to place on record here some present standard speeds of 
revolution for various powers and types of engines. 

Messrs. Browett, Lindley and Co., Limited, are also 
well-known manufacturers of the forced lubrication type 
of double-acting engine. They manufacture a compound 
two-crank engine with a piston valve to each cylinder, 
and claim a more economical engine than one with a 
central valve serving both cylinders. 

The design of engine, generally speaking, is similar to 
that of the “Belliss” just described, but they have 
developed several details on entirely original lines. 
Fig. 10 represents a section of their standard type 
of two-cranked compound engine, and on page 4t0 
a section of a standard three-crank compound engine 
appears. The three-crank triple - expansion engincs 
are very similar to the compound shown, but in the larger 
sizes a balanced slide valve is usually fitted to the low- 
pressure cylinder, to reduce the clearance space to a 
minimum, and it is also claimed that a much tighter 
valve can be obtained than very large valves of the piston 
type. Two engines of this latter type have just been 
delivered to the Bournemouth and Poole Electricity 
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the wear on these parts being practically negligible— , Works, Bournemouth, each of which is capable of 
indeed, so slight that the exact amount of wear which had | developing 1000 kilowatts as a normal load, and 1200 


taken place could not be determined. 


As tested at makers’ works, 
June, 1896. 


The amount of | kilowatts as a maximum load, with 150 lb. steam super- 


As tested at makers’ works, 
April, 1902. 








Full } 4 | } Full Full Full Full ? a 3 
BONGO TO s.0) sake Gv Se a ee 154 | 142 147 141 157 
CORE DION 16s. ken cis ode | 100 | 62-75 | 32 || 137 138 
Steam temperature, deg. 377-5 | 368-7 | 372 361 ||: 376 378 
Vacuum, inches ... ... ... ..., 25% | 26) | 263 | 26} 27-8 | 27-8 
Revolutions ... ... ... ... ...| 864 360 359 359° 260 360 
Brake horse-power - 218-4 | 162 | 107-7 53-8 218 | 218 
Indicated horse-power ... s 245-5 | 184-5 126-9 | 65-63 | 233-5 230 
Efficiency, percent. ... ... .... 89 87-7 84-8 82 93-5 94-7 
Water per brake horse-power .. 19-4} 19-9 21-3 22-9 19-2 19-2 
Water per indicated horse-power 17-3 | 17-48 | 18-08 | 18-7 17-95 | 18-2 





wear on the working parts, as ascertained by exact 
measurements, was as follows :— 


Amount of Wear on Working Parts after about 54 Years’ Running. 


In, 
Main bearings Piet Be eee a Re TOM, 
High-pressure crank-pin ...0 0.00 66. cee cee cee tee eee 7008 
Low-pressure BAO Pee Pcie nee «nti legit ae A 
High-pressure crosshead-pins Hetod Rags tl at ak 
Low-pressure * Aateteo ae sot ath es Se 
DatNR NT MIPONO occ a.) ave GW Spent Soe? ox) 
PERG POONULG PANON-TO0 5. ks ie. eee ee ew a 
Low-pressure a PRG eo Sate ee eR 
High-pressure valve rings ... -0075in. slack (-002 original) -0055 
Low-pressure + «. °012in, ” ” 3 -01 


Another point of advantage arising from forced lubrica- 
tion of the bearings is quiet running. The action of the 











heated to 500 deg. I'ah., and exhausting into a vacuum of 
27in. These engines run at 250 revolutions per minute, 
and are coupled to Ferranti alternators. 

All engines can be fitted with either a throttle or variable 
expansion governor, as required, according to the nature 
of the load to be dealt with. The type of governors used 
by the firm are of somewhat novel design, and worthy of 
a detailed description. 








Tae Warrington Town Council has decided to pro- 
ceed with the widening of Warrington Bridge by means cf 
cantilevers. The carriage way will be made 30ft. 6in. wide 


— kerbs, and 8ft. 9in. from the side of the tram lines to each 
ert, 
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LITERATURE. 


practical Shipbuilding: A_ Treatise on the Structural 

Design and Building of Modern Steel Vessels. By A 

CAMPBELL HOLMs. 

It is very satisfactory to find that one of the men con- 
nected with the important industry of shipbuilding has 
found the necessary time and has had sufficient interest 
in his profession to write a complete record of modern 
practice in the art of shipbuilding. As a rule the men 
most directly and intimately connected with an industry 
are not at all the most able to record its practice, 
although they should be in the best position for doing so. 

The author of the work under consideration describes in 
the first instance the methods whereby the necessary 
dimensions of the material of ships are now arrived at, 
and he shows that the requirements of the classification 
societies govern almost entirely the amount of material 
worked into the structure of a vessel if she is intended 
for commercial purposes. 

He next proceeds to record the varying practice with 
regard to the methods of construction or the arrangement 
of the material. He deals in turn exhaustively with each 
part of the structure, commencing with the keel and 
keelsons, and then passing on to framing, side stringers, 
shell plating, beams, pillars, decks, double bottoms, deep 
tanks, oil fuel tanks, bulkheads, machinery spaces, coal 
bunkers, engine and boiler seatings, tunnels, stern and 
stem castings and forgings, rudders, riveting, caulking, 
wood decks and ceiling, bilge keels, bulwarks, hatchways, 
cargo ports, derricks, masts, spars, rigging, equipment, 
water-tight doors, pumps, ventilators, refrigerating ar- 
rangements, insulators, heating, kc. In the second part 
the author explains the details of the actual building 
operations, from the designing in the drawing office to the 
laying off, ordering of material, bending of frames, laying of 
the keel, erection of frames and beams, fitting of stringers, 
keelsons, and shell plating,-and the arrangement for 
launching. An explanation of the making and testing of 
the steel material concludes the volume. There can be 
no doubt that we have here an exceedingly useful 
addition to the literature dealing with naval architecture. 
A very large amount of valuable information, which 
hitherto has been scattered and inaccessible to most, has 
been patiently gathered together, and can now be easily 
obtained. In addition, where further detailed information 
might be required, the places where it can be found are 
usually mentioned. , To ali who desire to know how steel 
merchant vessels are being built at the present day the book 
can be recommended as giving trustworthy information. 
From the nature of the work itis rather difficult to criticise 
it, so long as the author confines himself to records of 
practice. It may be good, bad, or indifferent practice, but 
so long as it is the practice it ought to be described in 
a work of this kind. When, however, reasons are given 
for this or that practice, or when certain methods are 
defended by theoretical considerations, then exception 
may be taken to some of the conclusions. On the whole 
the author seems rather inclined to consider shipbuilding, 
as established at present, as having passed the evolu- 
tionary stage and arrived at perfection. Shipbuilding 
practice, like all other engineering practice, is, however, 
never permanent, but is continually being altered to suit 
changing circumstances. It is, therefore, unsatisfactory 
to consider it as being of a permanent character at any 
particular moment; and to give reasons for the necessity 
of this or that requirement, which may be found unneces- 
sary the next moment, and for which no real necessity 
can therefore exist. It may be that such a requirement 
has had some raison d’étre earlier, and that it has been 
made unessential by altered circumstances, and has not 
at once been removed. The same thing occurs in the 
organic kingdoms, where certain features may often 
remain long after the purpose which they served has 
ceased to be of importance. There is no reason to 
suppose that the art of shipbuilding will not make as 
much progress in the future as it has done in the past, 
and it is undesirable to attempt to cut off, in Chinese 
fashion, the possibility of future developments by con- 
sidering the present practice as final. In this respect the 
author might have dealt with his subject on somewhat 
broader lines. 

The description of the calculated stress per square inch 
of material as a comparative figure is very good and cor- 
rect, but thé author seems to drop into the usual trap of 
considering this stress number as something absolute, 
when, towards the end of the book, he compares it with 
the stress on land structures, and says that the factor of 
safety is 3 in the former case against 5 or 6 in the latter 
instance. He apparently here loses sight of the fact that 
the stress on the ship is calculated on certain assump- 
tions, and the stress on the land structure on others 
which may or may not represent similar or comparable 
conditions. The usual calculated longitudinal maximum 
stress on the material at the gunwale is given as seven 
tons to the square inch in Art. 7 and as 10 tons in Art. 8. 
Both figures may, however, be correct, as the former will 
be about right for vessels of moderate size, and the latter 
for vessels of greater size, but it would be as well to make 
this qualification of the figures clear. In the definition of 
stress in the foot note to Art. 5 the description of it asa 
force acting upon a body ought to be omitted. The twist- 
ing tendency when a ship is riding obliquely on the waves 
is due to the unsymmetrical distribution of the buoyancy 
with regard to the middle line plane, and not to the 
trochoidal movements of the water at the crest and 
trough of the waves, as might appear from the author’s 

explanation of this action. Exception must also be taken 
to the statement in Art. 10 that the greatest bending 
moment is at the centre of gravity of the loaded ship. The 
position of this point can have no relation to the position 
of the maximum bending moment. It would appear that 
the author ascribes the diagonal tie-plates in sailing 
vessels to the necessity for providing against the vessel 
bending sideways. These plates are, however, usually 
fitted in order to distribute the pressure brought upon 
the deck through the masts. The description, in Article 





129, of spar and trussing deck’ vessels, as ships having 
their topsides 20 per cent. to 35 per cent., and 80 per 
cent. to 40 per cent. respectively lighter than the plating 
below, is hardly in accordance with the latest practice, 
which is to fit this plating of practically the same thick- 
ness as that below, as the author also appears to indicate 
elsewhere. These are a few minor faults which can 
easily be corrected in future editions, and which do not 
materially detract from the value of the book, which is 
likely to become a standard work of reference for ship- 
builders, shipowners, and others interested in ships, as 
well as a text-book for many students. To some of the 
latter class it would have been convenient if the author 
had briefly explained what the various parts of the 
structure were before proceeding to consider their design 
or scantlings. In the general arrangement of the 
matter it would also have been convenient to the 
ordinary reader if the contents of each chapter had been 
given at its head. The illustrations are very good, and 
many of the diagrams convey in a simple manner the 
idea of the proper function of the part under considera- 
tion, as, for instance, the sketches illustrating the effect 
of fitting intercostal plates to keelsons, or brackets—in 
two planes—to large built pillars. .The two volumes 
which constitute this work will in time to come be of the 
greatest historical value, as giving complete records of 
the practice in the art of shipbuilding in the beginning of 
the twentieth century. 


A Treatise on the Principles and Practice of Dock Engi- 
neering. By Brysson CunNnINGHAM, Assoc. M. Inst. C.E. 
London: Griffin and Co. 30s. net. 


ENGINEERS engaged in dock construction are fortunate in 
having two such practical treatises as that by Mr. C. 
Colson, published in 1894 under the title of “ Notes on 
Dock Construction,” and forming part of Longman’s 
Engineering Series, and Mr. Cunningham's recently 
published work now under notice. To a certain extent 
both cover the same ground, and in both many of the 
same illustrations and descriptions of works occur. In 
both cases, in fact, most of the illustrations and descrip- 
tions are taken from the “ Minutes of Proceedings” of the 
Institution of Civil Engineers. These can be referred to 
by a diligent student in the library of the Institution, but 
as these “Minutes of Proceedings” now amount to 
upwards of 150 volumes, it is obviouslya great advantage 
to the engineer who is seeking for information to have 
the subject matter of the papers and the illustrations 
collected together and placed before him in a condensed 
and well-arranged form. During the ten years that have 
elapsed since Mr. Colson’s book was written the 
demands of our mercantile transport service have taxed the 
energies of harbour and dock authorities to the utmost in 
order not only to provide for larger and longer steamers, 
but also to provide such an efficient system of equipment 
that the enormous vessels that trade between this and 
other countries shall be detained as short a time as prac- 
ticable for the purpose of receiving and discharging their 
cargoes. No port in the kingdom has felt the strain thus 
cast on it so much as Liverpool, and at no port have the 
authorities carried out such extensive works, whether in 
removing any obstacles to the approach to the docks, as 
the dredging away the bar at the entrance to the 
Mersey at enormous cost, or the remodelling of the 
docks and their equipment. The Mersey Docks and 
Harbour Board have had not only to bring their quay 
sheds and equipment up to date to provide for the 
modern class of vessel engaged in the Irish and coasting 
trade, but have had to provide deep-water accommoda- 
tion for the working of the largest vessels afloat, and 
graving docks for their repair. 

Mr. Cunningham, the author of the book now under 
notice, being engaged on the engineering department of 
the Mersey Docks and Harbour Board, has therefore had 
unusual opportunities for gaining experience in the theory 
and practice of building new docks and the more difficult 
task of deepening and remodelling old ones. That he has 
made good use of these opportunities in acquiring a 
thoroughly practical knowledge of dock construction is 
shown throughout his book, which is a well-arranged and 
exhaustive treatise on the subject with which it deals. In 
reading the several chapters the reader cannot but be 
struck by the wide range of information which the author 
has acquired, apart from his own experience, and has re- 
produced in a concise and well-organised form. Besides 
the papers of the Institution of Civil Engineers, already 
referred to, information of value has been culled from the 
“ Proceedings ” of the Mechanical Engineers, the Institu- 
tion of Naval Architects, the American Society of Civil 
Engineers, and those of the International Navigation 
Congresses, and from this and other engineering 
journals. 

In the preface the author states that his aim has been 
to leave nothing undone, in order that his premises and 
conclusions might be presented in their completest and 
most iatelligible form, and in this he has thoroughly suc- 
ceeded. While the book is invaluable to beginners, it 
will be of the greatest service as a book of reference to the 
expert. It is divided into twelve chapters, and contains 
560 large octavo pages, dealing with the history of docks, 
dock designs, constructive appliances, materials, dock and 
quay walls, entrances, passages and locks, jetties, wharves 
and piers, dock gates and caissons, transit sheds and 
warehouses, dock bridges, graving and repairing docks, 
and the working equipment of docks. The volume con- 
tains thirty-four folding plates and 468 illustrations in the 
text. They are well drawn and clear, and the printing is 
good and easy to read. 
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TURBINE DISCS. 


STEAM 
By Professor Maurice F. FirzGErap. 


Some time ago, on January 8th, 1904, an article 
appeared in Tue ENGINEER dealing with the stresses pro- 
duced by rapid rotation in discs. Immediately after that 
I wrote a brief letter, stating that the method of calcula- 
tion given in the article referred to seemed to me un- 
sound, and that the results should not be accepted 
without further and more exact examination. Little 
seems to have been done hitherto, so far as the purposes 
of the engineer are concerned, in this matter, in this 
country at least, and I write the present article in the 
hope of eliciting more information than I am able to 
supply, but I suspect that calculations professing to 
determine the stresses in steam turbine discs have been 
lately employed in practice which may be really quite 
valueless ; and while I cannot dogmatise on the subject 
by pronouncing such calculations absolutely misleading, 
it seems to me that it is very desirable that their trust- 
worthiness should be definitely proved or disproved, 
otherwise people may be wasting time in calculating 
stresses which do not exist, and, what is worse, supposing 
their calculations to be useful guides in practice. 

The objections that I raised to the method employed in 
the article of January 8th above referred to were prin- 
cipally three. 

First, that the assumptions that the hoop-tension is a 
linear function — expressed as nf=k+Ilr—of the 
radius, from which it is deduced that the radial stress is 
also another lineal function of the radius, renders it im- 
possible to satisfy an equation, omitted in the article 
referred to, which must hold for each single element of 
the disc. This equation is very similar to equation (5) of 
the article referred to, and if the cnly stresses exist- 
ing in the body be hoop-tension and radial stress is 


2 y2 
4 (pr) - f+" =0, 
dr g 


when p and f are both linear in r—that is, contain r in 
the first degree only—this equation cannot be satisfied by 
every value of r, since one of its terms, namely, the last, 
involves the square of the radius. Now,I do not think 
that any engineer would be satisfied with a theory of 
stresses in braced girders, say, which, whatever else it 
did, did not make the total upward resultant of the pulls 
in the members meeting at each loaded apex equal to the 
load at that apex. Yet, prima facie, what amounts to 
doing this is the method employed in equation (5) of the 
article referred to. 

Secondly, the article referred to does not show that the 
back and front faces of the disc, which are assumed to 
be free from external applied forces—in other words, free 
surfaces—may not require special loading, just as its edge 
does. This corresponds to a theory of stresses in, say, 
roof trusses, according to which it did not matter whether 
the loaded points occurred where they do in real roofs, or 
whether there might or might not be required for equi- 
librium other loads placed at the joints of the struts and 
tie rods, or elsewhere. I do not say that a procedure 
corresponding to this is necessarily misleading in the 
case of rotating discs, I only ask that it be shown, by 
some kind of proof, that it is not liable to mislead. 

Thirdly, the article referred to considers only hoop, 
therein called tangential, stresses, and radial tensions, 
assuming the insignificance of radial shears, as well as 
longitudinal stresses, parallel to the axis, in the body 
of the dise when not very thick. These shears 
and longitudinal stresses, if- they exist, have cor- 
responding strains, whose interference with those 
considered in the article must be allowed for, or else it 
should be shown that these ignored stresses and strains 
are negligible, which is not so certain, particularly as 
regards the shears, as the article would seem to imply. 

The above were the objections to the method of the 
article referred to which seemed to me most obvious. 
Should it turn out, however, that these are not really of 
much importance, I should suggest that, following the 
method of the article, the best form of cross section to 
adopt would be one in which the hoop tension and radial 
stress are both uniform throughout. It follows from the 
equations used in the article that the two stresses are 
then equal to one another, and that the equation to the 
section of the disc is, if solid to the centre, 
pwr 
29~P 


b= Ce 


where C is an arbitrary constant, namely the thickness 
of disc at centre, which can easily be found if the 
centrifugal loading at edge, the radius, and rate of 
rotation are given. 

I cannot say that such examination of the whole 
question as I have been able to make of it since the 
article of January 8th was published quite conclusively 
proves either the substantial correctness or incorrectness 
of the stresses, found in the article referred to, when the 
disc has the section therein assigned. I do not think 
that any workable method exists at present whereby 
we cap, given the section, calculate the stresses; we 
have to assume, as is done in the article of January 8th, 
the form of the functions defining the stresses, with un- 
known coefficients, and from these, and conditions connect- 
ing them with the strains, &c., find suitable values of the 
constants, and the equation to the free surface. I have 
therefore examined the results of assuming certain forms 
of expression for the stresses which satisfy the necessary 
conditions at every point in the body, and therefore 
differing from those assumed in the article of January 8th, 
taking account also of radial shears and longitudinal 
stresses, together with the corresponding strains, and 
derived from these some forms of free surface. I wish, in 
this connectiou, toacknowledge my indebtedness t> Mr. 
Chree for the assistance given by his papers on stresses in 
ellipsoids, subject to bodily forces derivable from a poten- 
tial of the second degree, published in the “ Proceedings ” 
of the Royal Society, vol. lviii., pages 39-59; in the 








“ Quarterly Journal of Pure and Applied Mathematics,” 





) 


= 


48 


THE ENGINEER 


May 13, 1904 





—_———_——_____, 





No. 108, 1895, pages 338-353 ; and in the “Cambridge 
Philosophical Transactions,” vol. xvii., Part LIL., pages 201- 
230. I wish to direct particular attention to a passage in the 
last, on page 221, beginning at line 11 from bottom of page, 
part of which I here quote. “If, however, we omitted 
these terms [Mr. Chree is dealing with a question of 
approximations} we should be unable to satisfy all the 
internal equations. Such a failure, in the absence of 
special knowledge, is much more serious than failure to 
satisfy a surface condition It is thus almost 
impossible to judge whether failure to satisfy an internal 
equation is trivial, or absolutely fatal.” It seems to me 
that, in the absence of such “ special knowledge” the first 
objection above, to the method of the article of January 8th, 
must be of some weight, and, the examination of the 
point whether, in the case in hand, that method can 
legitimately be adopted, I now proceed to discuss. 

In what has preceded I proposed to give some account 
of forms of dises in which the stresses due to rotation are 
calculable. Itis, I have remarked, unavoidable, for want of 
better methods, to assume expressions—as was done in 
the article of January Sth—for the stresses, and find cor- 
responding forms of free surface. The following expres- 
sions are suitable, being capable of representing all the 
necessary conditions, and furnishing means for judging 
of the legitimacy of the methods adopted in the article of 
January 8th, as to which I expressed doubt, if not dis- 
belief. Take then— 

Radial tension P = Ay + A,r? + Agz*. 

Hoop tension Q = Bo + By? + Bz. 

Longitudinal tension Z = Cy + Cyr? + Cz”. 

Radial shear p=2irs. .'. 

Ao, Ay, &e., are constants to be determined ; 7 is the radius 
to a point in the body, and 2z is the distance of the same 
point, measured parallel to the axis, from a fixed plane 
normal to the axis; such, for example, as the central 
plane of the thickness of the disc. An element of a ring 
in the body is considered as having edges r d @ circum- 
ferentially, dr radially, and dz parallel to axis. Fig. 1 
shows a section of such a ring, by a plane passing through 
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the axis, and the stresses are indicated—except the hoop 
tension Q, which is perpendicular to the paper—by arrows, 
at right angles to the faces they act on for the tensions, 
and lying close and parallel to the faces for the shears. 
Resolving first radially and then parallel to the axis, we 
find the equations of internal equilibrium, of which the 
first corresponds to equation (5) in the article of January 
8th; the second arises because the shear S and axial 
stress z have now to be taken account of. The equations 
are— 
See ds w* 7? 

ae Fn erty? g 
dis r) +r dZ _ r) 
dr dz 
wherein p is the density, » the angular velocity, and g has 
its usual meaning. In addition to these conditions, we 
must see, as was done in the article of January 8th, that 
the strains produced by the stresses are consistent with 
one another, and the shear and axial stress have to be 
included in the account, giving— 

E 4% = P—yQ+Z) 

dr 


E“=Q-1Z+P). 


d aS (5) 


(6) 


(7) 


Edw _y 


dz 
E ( + <) =2(l¢+75S.. 
Z C 
d? 


az lr 
du ad rsd =) ee du ,d 2 
dz (7%) +R (a2 dr dz (az of ee 
In which u is the radial displacement, and w that parallel 
to axis of an element E, Young’s modulus, and 7 Poisson’s 
ratio. The constants Ag, Aj, &c., must be chosen so that 
these equations, as well as (5) and (6), shall hold for all 
values of r and z, before we can enter into the question 
of the possible forms of free surface. The working out is 
mere algebra, which I need not give. The results are 
that there is nothing to connect Cy with any other of the 
constants, and as to the remainder, we may reduce them 
pw 


- n(P + Q) (9) 
(10) 


(11) 


, and 7, as follows :— 


Ags 2 ses (12) 


all to terms of Ay, A;, Ag, 
Bo 


2n _ pa 5 ee 
B+2n  g (l-—1)(8+2) 
B, — Ag . . . . . . 
2L=-G 
8t+4n_, 8+7_ po 3+ 
B+2yn  “B+2n g (1—7n) (8427) 
ao PU 2. a Mig (1 + ») == 2) 

B+2n B+2n g (1 —n) (8+2n) 

We can now proceed with the question of the condi- 
tions holding ata free surface. Let Fig. 3 represent an 
element of the body in section as Fig. 1, but let the ele- 
ment be one adjoining the surface, and cut off by the 
bounding front face of the dise in the line AB. Let the 
arrow N represent a stress normal to the surface, and T a 
shear on the surface. These stresses are to be severally 
zero ona free surface. We shall find by resolving as 
usual, 

N = Psin?@ + Zcos?'¢ +2Ssingcos¢=0 

T = Ssin*¢ — Scos?9 + (P — Z) singcos¢ = 0 
We can eliminate ¢ from these and find— 

(PZ — S*) [(P — Z)? +487] =0 (20) 

which means, that if cither factor of (20) vanishes, there 


(13) 


(14) 
(15) 


(16) 
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(17) 


(18) 
(19) 














is one value of ¢, for which both the normal stress N, 
and the shear T, on the surface, are zero. If P Z — S* r 
5 


then the common root of (18) and (19) is tan ¢ = — — 


Pp 
- If the factor (P — Z)? + 4 S* be zerc, then 


P — Z=0,and S = 0, severally, as P, Z, and S must 
not be imaginary quantities, and if we put S = 0, P = Z 
in the equation N = 0, we find P = 0, unless ? be 
imaginary, and Z = P = Oalso. 

The conclusion of all this, therefore, is that, at a free’ 
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surface, either all three stresses, radial, axial, and shear, 
vanish, or else none of them vanish, and they are con- 
nected by the relation that the shear is the geometric 
mean of the other two, and the angle ¢ that the normal 
to the surface makes with the axis of rotation is given by 
S Z 


Pp 
that tang = — = 
a 


On looking at Fig. 2 we see 


tané = — 


considering z and r as co-ordinates of 


the curve of the bounding surface. We therefore put 
down the equations 
dz _§8 


= 21 
ae - 


The results are— 
Cy? + 


2A, 
+A, Cy rz Cr = B (24) 


r+ C, 7? 4 


Ce, oO: 
ry (23) 


2A, 


i 
Ay Caz C2 + 2 


A, Ag Cy Ea 
A, + Cy” 

in which ¢ and 8 are arbitrary constants of integration, 
These equations can be made to represent the same curve 
by a variety of conditions assigned to the constants, 
The simplest is to take C) = C,; = C, =a = B= 0, 
Equations (16) and (17), when C; = 0, C, = 0, then 
determine A, and A,, and these being found, B, and B, 
follow by (13) and (14). Both S and Z vanish for every 
point in the body as L 0 by (15) when C, 0, 
The free surface condition then becomes P = 0 = A 
+ A,r? + A,z* in which Ag is arbitrary and A, and A 
have the values found by solving (16) and (17), in terms of 


0 
2 


fs = ,andy. The body will be found to be an ellipsoid of 
revolution, rotating about its longer axis. The ratio of 
(3 + 7) (lL —.7) 

47 (1 + 7) 
= 2/7. Equations (23) and (24) can be made identical in 
other ways, mostly uninteresting, as they only furnish 
ellipsoids of all sorts of proportions, in which axial stresses 
Z and shears $8 occur-—thereby demonstrating that these 
are not necessarily absent in ellipsoids. in general—and 
one form, a rectangular hyperboloid of revolution, having 
the axis of the solid as an asymptote for its free surface. 
In this P = A,r’, Q = B,r, Z= A,z4,8 = —- A, rz, 
which would appear at first sight to lead to practical 
conclusions regarding forms of dise having a boss in 
centre, dying away with a concave curve into a flat outer 
part. Unfortunately, however, this particular form 
involves a special value of Poisson’s ratio (about 0-67) 
which puts the material of which it would have to be 
made quite outside the range of practical politics. Of 
course, a disc of the section named, made of any actual 
material, would have some stresses or other developed in 
it; all that the above result shows is that their values 
would not be correctly given by the expressions P = Ajr°, 
&e., but neither would they be like P =A» + A,r, since 
that fails to satisfy the internal equations. The broad 
results, however, seem to show that, considering the 
number of conditions to be satisfied, any method that 
starts with a type of stresses which makes no pretence 
of fulfilling either the body equations or the surface 
conditions, and ignores shears, &c., which it does not 
show to be negligible; must trust largely to luck, so to 
speak, for correctness in its results. 

I think, however, that we can derive useful information 
from the first ellipsoidal form I have given. Let Fig. 3 
represent such an ellipsoid, and suppose it rotating. Then 
consider a slice A B of it, forming a disc with flat faces. 
Since there is no axial stress or shear on either face of 
the disc, we may suppose it to be parted off from the 
rest of the body. On allowing it to come to rest, it will 
take a slightly dished form, indicated by the dotted lines, 
on account of the existence of Jongitudinal strains 
though there was no longitudinal stress in the rotating 
ellipsoid. If the slice had been taken, as C D, across the 
middle and were thin, the stresses are those found 
according to Mr. Chree’s solution, given by Love 
(* Theory of Elasticity”), Vol. I. for a thin disc. The 
slice might, however, be taken as at A.B, giving a flat 
disc with a bevelled edge, or as at EF, near one end, 
giving a plano-convex disc. In these forms, then, we are 
justified in assuming that axial and shearing ‘stresses are 
absent, or insensibly small, and the. others may be 
calculated by considering such plano-convex, or bevelled 
edge, flat dises to be portions of an ellipsoid which, when 
the particulars of the dise are given, can be found, and 
the stresses in the discs calculated as those-in the 
corresponding part of the ellipsoid. We cannot, how- 
ever, build up arbitrary forms by putting together flat 
slices taken from different parts of the ellipsoid while 
rotating, stringing them, like a set of washers, on the 
axis, with their plane faces in contact, conceiving them 
to then weld together, and then come to rest. If the 
particles originally forming planes normal to the axis in 
the body, when unstrained and at rest, remained in such 
planes when it was rotating, this might be done, at least 
so far as making double convex discs with slices taken 
off opposite ends of the ellipsoid. But as original planes 
cease to be planes when rotating, and what are planes 
when rotating cease to be planes on coming to rest, the 
washers which fitted one another when rotating would 
not fit on coming to rest, if chosen arbitrarily, and 
internal stresses, analogous to cooling strains in castings 
would be created in the welded-up mass. Of course, 
initial strains in the disc, arising in manufacture, might 
exist by chance which brought about such a result, but 
this could not be reckoned on with any reasonable 
degree of certainty. 

Double convex discs belong rather to the class of 
ellipsoids of variable proportions, with the short axis of 
the ellipse forming the axis of rotation. Mr. Chree’s 
analysis of this class shows that the shear and axial 
stresses are comparatively small, and approximations may 
be employed in finding the constants in the expressions 
for the radial and hoop tensions. Application to an 
example would, however, take up too much space to be 
here appended, but the type of stress is P = Ay + A,7”, 
not linear. 

I regret that I am unable to give a more complete 
account of the matter, particularly as regards the 
hyperboloidal sections, and hope that somebody may be able 
to add to what is here given something more useful. 
Ellipsoids are a trifle tiresome ; they are very convenient 


axes is , which is nearly 1°25 if » 





dz _ Z 
dr § 
inserting the expressions assumed for P, Z, and S respec- 
tively, and integrate these as differential equations of two 
curves, in which the constants must be so chosen that 


(22) 


mathematically, but do not much occur in practice, 
except as astronomical bodies, on one of which, at ‘least, 


engineers live. 








More than 1200 tons of tin buckets were made in 








they will ultimately represent one and the same curve. 


the Bilbao district last year by two works, 
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THE IRON AND STEEL INSTITUTE. 


Tue last paper taken on Thursday morning, by Mr. 
Cosmo Johns, of Sheffield, under the title of ‘“ Notes on 
the Production and Thermal Treatment of Steel in Large 
Masses "—after alluding to the essential differences 
between methods of heat treatment as deduced from 
laboratory experiments and those followed in large works 





where the thermal treatment of steel is made a speciality | 
—described in a general way the practice followed at the | 


River Don Works of Messrs. Vickers, Sons and Maxim, 
at Sheffield, in the manufacture of tires, railway axles, 
steel shafts, and gun forgings. All the steel used, apart 
from a relatively small portion made in crucibles, is 
obtained by the acid open-hearth process, which is the 
only satisfactory way of making such material, and no 
difficulty is found in obtaining a product with less than 
0°035 per cent. of sulphur or phosphorus. It is sought 
to reproduce in the bath as nearly as possible the con- 
ditions of “ well killed” crucible steel ready for teeming. 


The addition of aluminium, silicon, and other deoxidisers | 


in the ladle is but an indifferent substitute for good 
melting. Steel made by the basic process would be quite 
unsuitable for the manufacture of the products referred 
to in the paper. The steel is cast in ingot moulds of 
circular, octagonal, rectangular, or square forms, accord- 
ing to the purpose for which the ingot is required. The 
circular section is, however, rarely used except when the 
ingot is comparatively short. The moulds are provided 
with neck pieces lined with refractory material, so that the 
body of the ingot during solidification may be fed by the 
still liquid head, and the latter portion being the last to 
solidify, includes the region of segregation, so that there 
is very little variation in composition between the top and 
the bottom of the ingot. Fluid compression is not used, 
for if the ingot mould be properly designed, the piping 
due to shrinkage of the still liquid interior from the 
solidified crust of the ingot will be found in the head 
leaving the body of the ingot quite solid. 

The subsequent treatment of the ingots in the forge 
and rolling mills does not differ materially from the usual 
practice ; the correct temperature for working, however, is 
secured by the use of pyrometers when necessary, and 
micro tests and cooling curves are made, and the critical 
points are worked out in the laboratory, complete 
analyses being also made of every cast of steel. 
Carbon determinations are made both by combustion 
and the Eggertz colour test, the two methods giving 
generally concordant results. In the testing department 
static tests are made on a 100-ton machine, and vibratory 
tests on a specially designed duplex vibratory testing 
machine. An outline drawing of this machine is not 
given in illustration, but no description is supplied in the 
proof of the paper as circulated at the meeting. In 
illustration of the introductory statement a large number 
of tables containing details of the composition and 
mechanical properties of the different articles of manu- 
facture are given, but for these we must refer to the 
original, They cover tires, shafting, gun forgings, 
hollow nickel steel forgings, crank axles, and small 
forgings—the first being made from 0°5—0°6 carbon steel 
and the others about 0°3 per cent. carbon and about 
double that quantity of manganese. The tires receive 
no treatment after leaving the rolls, as they have to be 
subsequently re-heated when being fitted up for use by 
the purehaser, which would probably undo any special 
effeet produced. Both straight and crank axles are sub- 
jected to heat treatment, and the latter as well as gun 
forgings to oil hardening, while most of the larger shafts 
receive no heat treatment, with the view of altering their 
texture, but are annealed to relieve strains that may be 
set up in forging. An interesting example of the regu- 
larity of the largest objects produced by the methods 
described is given in the following table, showing the 
tests of a marine shaft formed from an ingot weighing 
94 tons :— 





| to 10in. In the re-heating of masses two pyrometers 
should be used as checks to ensure that the sides and the 
interior of the furnace did not differ in temperature. The 
author’s proposition that the endurance of steel under 
vibratory stresses is proportional to, and depends upon, 
the elastic limit, should be tested, and settled by the 
Carnegie Research Fund—the relation of machinery to 
elastic limit in high-speed tool steel. 














In the afternoon an exhibition of pyrometers, organised 
by the Committee previously noticed, was held in the 
hall and morning room of the Institution. This, though 
somewhat hastily organised, was, through the co-opera- 
tion of the manufacturers of the different instruments, 
fully representative of the principal types of these instru- 
ments. Among them were various modifications of the 
Lechatelier thermo - couple, by Baird and Tatlock, 
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Mr. J. M. Gledhill, while agreeing with the paper as a 
whole, differed with the author on the subject of fluid 
compression, and was also surprised that further heat 
treatment was not given to the tires after finishing in the 
rolling mill. It was too late in the day to question the 
value of the method of fluid compression in ingots of 
circular section, as a degree of homogeneity was attained 
by its use which it was difficult to obtain otherwise. 
Under proper regulations, using pressures of two to three 
or four tons per square inch, the segregated and defective 
portions of the mass are concentrated at the small end 
of the ingot near the top, and can be easily removed by 
boring out the centre, a sunk head at the top not being 
used. In Russia, where excessive pressures had been 
used, the results were not good, and it became impossible 


| to’ get the ingots out owing to the bulging of the moulds. 


The Whitworth compressing method, besides being used 
at the original works, had been adopted, among other 
places, at Creusot and Bethlehem, in Pennsylvania. 
Transverse cracks in ingots, which open out with rolling, 
due to the skin on solidification, are entirely avoided by 
fluid pressure. 

Mr. F. W. Harbord said that the use of small instead 
of large-sized test pieces was a matter of necessity rather 
than preference. He pointed out, however, that Mr. 
Campion had carried out experiments with larger-sized 
objects. He demurred to the author's opinion as to the 
unsuitability of the basic process for the purposes 
described. Both in Germany and the United States the 
basic method was employed for tires and axles. He did 
not consider vibrating tests to be satisfactory, and thought 
it was too wide a generalisation to assume a direct relation 
between vibratory and tensile stresses. 

Mr. Macwilliam congratulated the author of the paper 
on the correctness of the terms used. Opinions as to the 
value of fluid compression had varied a good deal, but he 
considered with the author that the refractory lining over 
the top of the mould concentrated the defects in a small 
space, and gave results in every way comparable to fluid 


“ Vickers” Steel Shaft. 





Length, 86ft.; External Diameter, 26jin. 














Analyses. Tests. 
Position. Clie Le Si. Treatment. Yield | Ultimate |Elongation| Reduction 
point. stress. on 2in. of area, 
“s | i Tons. | Tons. | Percent. | Percent. 
Top end ... -30| -66  -028 026 -093 ) { i358. | 38 30-0 40-0 
| } c As forged ; | 
Bottom end | +29 -69 027 | -026 -los || | 15-8 | 931-4 31-0 44-0 
| | 
Top end ~ - 36 | 30-2 35- 52- 
si | ) Heated to 1000 deg. | 16-6 | 30-2 35-0 52-4 
| Fah. cooled slowly | 16-0 | 20-8 35-0 53-3 
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Bottomend ... ... ...| - - , 


The process of oil hardening is specially characteristic 
of the treatment of gun tubes, as it enables steel of 0-30 
per cent. carbon to attain the necessary high elastic limit. 
It is simple enough, but requires a large plant where long 
forgings have to be heated. They are raised to a tem- 
perature well above the critical range, quickly immersed 
in oil, and allowed to cool. Afterwards they are re-heated 
to 1600 deg. Fah., and allowed to cool slowly. This 
re-heating is found to be better than to stop the rapid 
casting at that temperature and then to cool slowly, as in 
the second treatment any warping or twisting in the | 
forging is rectified. 


pressure. He agreed with Mr. Harbord as to the relation 
between vibratory and tensile tests. 


The author's pro- | 


position might be applicable with stresses well below the | 
elastic limit, but their experience at Sheffield was that | 


above elastic limits the proportionality did not apply. 
Mr. T. J. A. Caralla agreed with the author’s views on 
compression, and suggested that the ordinary practice of 


stoppering the ingot moulds might be regarded as a form | 


of compression. 


Mr. Johns, in reply to Mr. Beardmore, stated that | 


small tests, though giving accurate results, do not repre- 


| sent the conditions obtainable with larger work; to Mr. 
Harbord that not only phosphorus and sulphur, but also | 


Examples of the results of this treatment are contained | 


in the following table :— 

The discussion was opened by Mr. Beardmore, who 
considered that the matter of treatment 
secondary to that of composition; thus a particular 
method suitable for saws of }in. size was not so good 
when applied to those of jin. and }in. sizes. Sheets of 
essentially the same composition gave different values 
for extensibility and tensile strength when in different 
size bars, and the working of the steel also made a 
difference, as, for instance, when a 14in. ingot is reduced 





was only | 


| oxygen, were probably very important in determining 
| quality; and to Mr. Gledhill that he thought that the | 


statements in the paper as to the section of the ingots 
had been misinterpreted. No account is taken of the 


metal as long as it is good and fluid, but the saving by 
compression is not very large. 

After some remarks by the President, in proposing a 
vote of thanks to the author, as to the importance of pre- 
venting defects in the ingots during casting, the business 
of the first morning terminated. 


| Wanner. 





Hereaus, Callendar, and others. Resistance pyrometers 
by Callendar and Siemens. Bristol’s recording air pyro- 
meter. The Uehling pneumatic pyrometer with Steinbach 
automatic recorder. Siemens’ water pyrometer. Mesuré 
and Nouel’s optical pyrometer, and two depending upon 
the comparison of the intensity of the luminous radiation 
from the source of heat with an electric lamp of known 
capacity—namely, the Rosenhain-Callendar, and the 
The latter, which depends upon the duration 
of a circularly polarised ray’ of known wave length, 
promises to be of great value from its extended range and 
easy manipulation, and we hope to have the opportunity 
of describing it in detail on a future occasion. 

The discussion on this subject forming the first business 
on Friday morning, was opened by Mr. Stead, who 
described various arrangements that he had tried: in 
putting the thermo couples in contact with the work soas 
to ascertain the true temperature of the latter. Professor 
Lechatelier, speaking in French, described the application 
of the thermo-couple in current use in ironworks. Mr. 
Maewilliam said that most workers preferred the 
Lechatelier arrangement. Recently, in the extension of 
the laboratories at Sheffield they had investigated the 
subject of pyrometers, and found the thermo-couple to 
be the best, but that might be due to their being most 
accustomed to it. The arrangements for the laboratory 
are not so well suited for works use, and for practical 
purposes modifications were required, as some pyrometers 
only gave the temperature of the space, and not of the 
mass of steel undergoing heating. The weak point of the 
thermo-couple was the deterioration of the platinum, but 
it would last for a long time if protected from contact 
with iron. He considered that the optical method should 
be good for determining the temperature of molten metals, 
and referred to Mr. Longmuir’s work in this direction. 

Mr. Campion said that correct results could be obtained 
if the thermo-couple was laid in close contact. A 
pyrometer with a higher range than could be obtained 
with platinum was much wanted. 

Professor H. Louis remarked upon the omission of one 
group, including the Seger fusible cones, which he had 
used extensively, and found them to be accurate within 
50 deg. 

Mr. Gledhill considered a margin of 50 deg. to be too 
large for armour plate re-heating, where a closer degree 
of accuracy to within 10 deg. or 20 deg. was necessary. 
He found this could be best attained with the water 
pyrometer, using a ball of iron, with a long wire attached 


| to it, laid on the top of the plate, and protected against 
| oxidation by a close covering of sand. This was exposed 


to the furnace heat for 15 minutes and drawn out by the 
wire and dropped into water. He had tried the Lechatelier 
and Baird and Tatlock instruments, but preferred the 
water arrangement, which was correct within 20 deg. 

Mr. B. H. Thwaite considered Mesuré and Nouel’s 
pyrometer to be the best for heated masses, and Lechate- 
lier’s for ascertaining the temperature of spaces. He also 
spoke favourably of Murie’s method, depending upon the 
pressure of mercury vapour at high temperatures. 

Prof. Turner agreed with Prof. Louis on the utility of 
the Seger cones. A simple method had been tried at 
Birmingham for temperatures between 400 and 1200 
deg., by noting the time of fusion of alloys of different 
composition when placed in the cold furnace. This gave 
a wide range at high temperatures. The curve as plotted 
agreed with that given by the Lechatelier pyrometer. 

Mr. E. James, who caused some amusement by 


| desiring to speak in Welsh, but was able to express him- 


self in sufficiently vigorous English, described the Recore- 
ing pyrometer, as originally made, which had the defects of 
extreme slowness and inconvenience in reading, and 
suggested modifications to overcome these difficulties. 
Mr. W. Hanson said that an arrangement similar to that 


/mentioned by Professor Turner had been tried by 


Sir Lowthian Bell many years back at Clarence, but it was 
found to be unfit for works use. They use Robert-Austen’s 
recorder, but Uehling’s was preferable. The Wiborgh 
porcelain balls soon gets broken in rough use in works. Sir 
Lowthian Bell had the utmost confidence in the ball 
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pyrometer, which was the only one in use in his time. 
The Lechatelier arrangement for continuous recording of 
the blast temperature in the office was very useful. 

Mr. W. Rosenhain spoke of the uncertainty of the 
thermo-couple, which in some instances gave out in half 
an hour. He found the greatest trouble was with the 
pure platinum, which gave out more rapidly than 
platinum iridium, and proposed the use of two alloys, 
one with 10 per cent. and the other with 30 per cent. of 
iridium. Protection might be obtained by enclosing the 
wires in a covering, which softened to a viscous mass 
at extreme temperatures. This retarded the indications, 
but gave the full temperature. Probably an optical 
method would be found best in time. For lower tem- 
peratures, Callendar’s ink recorder is preferable to the 
photographic one. All parts of the thermo-couple are 
delicate, even the galvanometer is easily spoiled. 
Porcelain coverings were no effective protection at high 
heats, as the material became a conductor, and acted as 
an electrolyte with polarization, converting the couple 
into an ordinary battery at 1500 deg., when the platinum 
was rapidly destroyed. 

Professor Arnold had had Lechatelier’s pyrometer in 
use for sixteen years, and found it as good as ever; he 
thought it the best indicator, while Uehling’s was the best 
recorder. 

Mr. R. A. Hadfield suggested that additions should be 
made to the report before the publication. He considered 
the highest honour was due to Professor Lechatelier for 
his very valuable instrument, and thanked the different 
makers for their co-operation in the exhibition. The 
standardising of pyrometers was a useful field of werk 
for the National Physical Laboratory. 

The paper on “ The Manufacture of Coke in the Hiis- 
sener Oven, and its Value in the Blast Furnace,” by Mr. 
C. Lowthian Bell, was next read by the author. It 
describes a plant of sixty bye-product ovens, built at the 
Clarence Ironworks in 1901, for making coke from coal 
that had formerly been coked in beehive ovens at the 
collieries. These are on Hiissener’s system, one of the 
horizontal flue type, the heating flues being somewhat 
similarly arranged to those of the Semet Solvay oven, but 
in reverse order, the gas being introduced by a flue under- 
neath the bottom of the oven, whence it rises to the 
uppermost of the four side flues, and passes backwards 
and forwards by the ordinary labyrinth arrangement to 
the bottom flue and out to the chimney. The bottom 
flue is divided into two parts by a mid-feather wall, so 
the heating of each side can be regulated independently, 
and accessory gas and air supplies are provided at the ends 
of each of the side flues. Each oven is divided from its neigh- 
bour by stout brick walls, which carry the roof arches and 
other parts of the superstructure, so that the walls of the 
oven can be made comparatively thin. The ovens are 
32ft. 10in. long, 5ft. 10in. high to the crown of the arch, 
and 28in. wide in the centre. The charge consists partly 
of raw coal and partly of washed slack, in which the ash 
is reduced from 10°42 to 6°42 per cent., and contains 
10} per cent. of water. The weight, calculated as dry 
coal, is 5°86 tons, the time of coking 32 hours, and the 
coke yield 67°7 per cent. on the coal as received and 
74°45 per cent. on the washed coal computed dry, from 
2°2 to 2°45 of breeze being included in these quantities. 
The average composition is :— 

Moisture ... aa Nene = 3-97 
Sulphur 1-03 
Volatile ms ... 0-82 
PEON TWIN coy sean, ioe! “ee sake .. 86-00 

The distillation gas on passing through the condensers 
and scrubbers yields bye-products to the extent of 
1-06 ewt. of tar, or 0°33 cwé. of sulphate of ammonia per 
ton of coke made. Benzol has not as yet been separated, 
the works being only just completed. As returned to the 
oven the composition of the gas is :— 
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100 by volume. 

The heating power is 5712 B.T.U. per cubic foot at 
32 deg. on atmosphere pressure. About 70 per cent. of 
the whole quantity is consumed in heating the ovens, 
and the spent flame passes at 1500 deg. Fah. under a 
range of nine boilers 30ft. by 8ft., which gave the steam 
for the exhausters and bye-product plant, leaving about 
two-thirds of the whole supply for other uses. About 
24 cwt. of water are evaporated per ton of coal charged 
in the ovens, and 30 per cent. of the oven gas is avail- 
able for power or other uses elsewhere. The cost of 
repairs during twelve months after the ovens had been 
working three years was at the rate of 1° 6d. per ton of coke. 

As regards the blast furnace value of the coke, one 
furnace, making 1163 tons per week of a special low 
silicon and sulphur Cleveland iron requiring a large 
burden of limestone, consumed 22°88 cwt. per ton of 
metal (21°45 cwt. Hiissener and 1°43cwt. coke)—bee- 
hive coke, or a burden of 2°09 units ore and 0°60 units 
flux per unit of coke. In seven other furnaces, averaging 
780 tons per week with beehive coke, the consumption 
was 22°73 cwt., or a burden of 2°08 units ore and 0°53 
unit flux per unit of coke. The original plant of sixty 
ovens is now being doubled, but the new ones are to be 
somewhat higher—‘7ft. instead of 5ft. 10in.—and a stamp- 
ing machine is to’ be used for the charge, which will, it is 
believed, increase the make about 16 per cent. 

The discussion on this paper, which was carried on for 
a considerable time, turned mainly on the comparative 
merits of horizontal and vertical flue ovens. It was 
begun by Mr. Ainsworth, who asked for figures as to the 
comparative yield of the washed coal when coked in an 
ordinary beehive oven either as dry coal or reduced to 
the same standard of moisture. 

Mr. Hawden, of Newport Ironworks, considered that 
the Hiissener ovens had done well, but that the Otto 





Hilgenstock ovens at Newport had gone one better. 
The vertical flue ovens were preferable for uniformity of 
heating, as the gas had only to travel 5ft. in the vertical 
flues instead of the 33ft. in the horizontalones. The figure 
of the Otto oven given in the paper did not represent the 
present construction. They had ten burners in each of 
the bottom flues instead of six. The coking was more 
rapidly done in 28} to 80 hours as against 33 hours. The 
volatile matters were very completely removed, and 
that was matter of importance, as coke containing much 
volatile matter promoted scaffolding in the blast 
furnace. The yield of coke was larger, 77°49 per cent. 
against 72°09 per cent. at Clarence. The difference 
represented an advantage of about 3:2 cwt. of coke on 
the ton of iron. The cost for repairs was 0°9d. per ton 
against 1°61d. 

Mr. J. Riley had erected forty Otto Hilgenstock ovens, 
and although his experience of these was not of very long 
standing, he was so far able to confirm the statements of 
Mr. Hawden. 

Mr. F. A. E. Samuelson stated that at Newport they 
had at different times increased the number of the Otto 
ovens, which, from the original fifty had now grown up 
to 130. 

Mr. Walter Hiby considered that the highest heated 
retort oven was quite as efficacious in reducing the 
volatile matter in the coke as the beehive oven. In the 
Otto oven the temperature in the flues was about 200 deg. 
Fah. higher than that given in Mr. Bell’s temperature 
diagram of the Hiissener, which, no doubt, was cause 
of the shorter time required for coking in the former. 
The diagram in the paper did not represent the present 
form of Otto oven, but was taken from the patent 
specification of 1896. 

Mr. E. James, recalling his early experiences with 
retort oven coke in South Wales, considered that if the 
inventors of coke ovens had paid moro attention to the 
complaints and suggestions of the people who had to use 
the coke, they would have found a remedy for their 
defects sooner than they had done. He congratulated 
the Middlesbrough people for following the example given 
them by South Wales in transferring their coking 
plants from the collieries to the ironworks. 

Mr. Tom Westgarth, referring to the question of the 
utilisation of the excess gas from the ovens, said that this 
firm had supplied to Mr. Riley two 250 horse-power 
engines for driving dynamos which were worked with 
coke oven gas, and had now been running satisfactorily 
for several weeks. 

Dr. Rideal considered that the problem of the efficiency 
of any particular oven could not be considered as deter- 
mined until the yield from residual products had been 
taken into account, as well as the character of the coke. 

Dr. P. Dvorkovitz compared the working of the Otto 
oven with dry coal, and that of Hiissener with washed 
slack containing water, and did not agree with the author 
that the presence of water in the latter, by retarding the 
coking, gave a denser product. He also noticed that the 
thin wall of the Hiissener oven was similar to that of the 
Semet Solvay system. 

Mr. B. H. Thwaite called attention to the method pro- 
posed in America for improving the character of retort 
oven coke. This consisted in forcing the finished charge 
into a chamber of similar capacity to the oven with doors 
closing in tight, then chilling it with water as rapidly as 
possible. This gave a lustrous silvery appearance to the 
coke. 

Mr. W. P. Kirkpatrick, manager of the coke oven sec- 
tion to Messrs. Solvay, of Brussels, pointed out the 
essential similarity between the Hiissener and Semet- 
Solvay ovens. All the good points that had been shown 
for the former inight be safely extended to the parent 
form, the Semet-Solvay, which had the same good 
features, and others in addition, and was capable of 
making coke at least equal in every respect to anything 
made in other ovens. That it was well appreciated was 
evident from the fact that a total number of 2295 of these 
ovens was in use and in course of erection in all the 
principal iron-making countries of the world. 

Mr.C. L. Bell, in reply to Mr. Ainsworth, stated that he 
was unable to give the comparative figures asked for, as at 
some of their collieries they coked raw coal, and it was only 
at Clarence where it was all washed. Probably the yield 
on the latter would be about 68 per cent. in the beehive 
oven. He agreed with Mr. Hawden that uniform heating 
in the flue was essential, and pointed out that was 
attained by the flame being enlivened by fresh gas and 
air in three or four places in its passage through the flue. 
The difference in temperature in the bottom flue and the 
flue going to the boilers was accounted for by the circum- 
stance that the latter was taken at the boilers, which are 
some distance away from the ovens. He did not say 
that the Hiissener was the best oven in the world, but 
that it was the only oven that had satisfied him personally 
with coke of the quality he required at Clarence. 

After a vote of thanks to Mr. Bell, proposed by Mr. 
Whitwell, who had taken the chair on the departure of 
the President at 1 p.m. to fulfil another engagement, had 
been passed, a paper on the “ Range of Solidification and 
the Critical Ranges of Non-Carbon Alloys,” by Messrs. 
H. C. H. Carpenter and B. F. E. Keeling, was read in 
short abstract by Dr. Carpenter. This recorded a re- 
search made at the National Physical Laboratory at the 
suggestion of Mr. R. A. Hadfield, having for its object the 
determination of the exact melting points of iron con- 
taining variable amounts of carbon from soft iron with 
0°1 per cent. up to white cast iron with 3} per cent. 
to 4 per cent. This has been done, and the research has 
been extended to an investigation of all the evolutions of 
heat in these alloys, down to 500 deg. Cent. 

The number of samples investigated was 38, the point 
of initial solidification being 1504 deg. for 0°02 carbon, 
and 1146 deg. for 4°5 per cent. carbon. The values for 
intermediate alloys were, roughly speaking, inversely as 
the contained carbon, or more exactly, 

t = 1505 — 54°65 C.—7°1 C? 
t being the temperature in Centigrade degrees, and C the 





percentage proporticn of carbon. For the different 
recalescences the authors had adopted the term critica] 
ranges rather than critical points, as being more in accord. 
ance with the observed phenomena. 

Notwithstanding the lateness of the hour and the very 
condensed manner in which the paper was presented, it 
called forth a somewhat continued discussion, although 
this was mainly of a complimentary character. Prof, 
Ewing spoke of the excellence of the work, but considered 
that the authors might have given more detail, instead of 
generalising the results of the observations. Sir E. H, 
Carbutt welcomed it as an earnest of the good work to be 
done by the National Physical Laboratory. 

Professor Arnold commended the author's adoption of 
the term “ ranges for the critical points,” and expressed a 
desire to co-ordinate the work of the National Institution 
with that of University College, Sheffield, and Mr. 
Mac William spoke in a similar manner, but concluded that 
the material used should be more exactly in accordance with 
that required in practice. The iron used by the author 
contained more sulphur than would be accepted for 
the toughest steel-making in Sheffield. The author 
having briefly replied, the customary formal votes of 
thanks were passed, and the meeting closed, after exceed- 
ing the customary period by nearly 6} hours. 

In consequence a considerable number of papers were 
taken as read, but these being of small technical interest 
it will not be necessary to notice them in detail. One of 
the most interesting was that by Mr. Carulla on the 
“Synthesis of Bessemer Steel,” which described the 
practice at the Atlas Works, where the process was in 
course of development about thirty years ago. 








RECENT BRITISH RAILWAY RECORDS. 
By CHARLES Rous-MARTEN, 
I.—LONDON AND NORTH-WESTERN RAILWAY. 

On the first Monday in the current month the London 
and North-Western Railway began a most important and 
valuable new departure with regard to the London— 
Manchester and London—Liverpool services. The best 
time between London and Manchester was quickened to 
3h. 80 min. each way—or three-quarters of an hour faster 
than the best of two years ago. ‘The best from London to 
Liverpoo] was simultaneously expedited to 3h. 45 min., a 
similar acceleration in two years. On the opening day of 
the new service the London and North-Western ran a 
special train as an advance “relief” to the 10.35 a.m. 
express, which even thus relieved still consisted of 
“twenty-five coaches.” The special was to run from 
Euston to Stockport without a stop in 3h. 18 min., and 
was to reach Manchester in 3 h. 30 min., a paper promise 
which was more than fulfilled in actual practice. The 
train-load was computed as “ 11} coaches,” or 220 to 230 
tons behind the tender. It was drawn by two locomotives, 
the train engine being a 6ft. 6in. coupled of the “ Prece- 
dent ” class, bearing the date 1880; the’pilot was a 7ft. 6in. 
single-wheeler of the “ Problem” type, dated 1862. The 
run of 183 miles to Stockport was accomplished very 
easily in 3h. 15 min. 52 sec. dead start to dead stop; 
3h. 14 min. 24 sec. platform to platform. Our speed 
never fell below sixty miles an hour up the long rise at 
1 in 335 to Tring, which we passed in 36 min. 16 sec. from 
Euston; Rugby, 82} miles, was passed in 83 min. 48 sec, 
from the dead start, 82 min. 59 sec. from Euston plat- 
form; Stafford, 1334 miles, in 2 h. 16 min. 14 sec. from 
start. 2 h. 15 min. 25 sec. from platform. We had 
breasted the Whitmore summit, 147} miles, in 
150 min. 54 sec., when we were checked by the Scotch 
day express, which had started half an hour before us, 
and then, after taking 15 min. 2 sec. to follow it slowly 
down the descent of 10} miles thence to Crewe, we 
were stopped dead at the entrance to that station, 
2h. 45 min. 56 sec. from Euston, or 2 h. 42 min. net for 
the 158 miles. The rest of the journey was completed 
with the utmost ease well within the fast booked time. 
After a brief halt at Stockport, we finally arrived at 
Manchester 3h. 26 min. 50 sec. inclusive from Euston, or 
in 3 h. 26 min. 1 sec. platform to platform. The net 
travelling time was exactly 3h. 15 min.—the best hitherto 
authentically accomplished. Mr. R. Turnbull, superin- 
tendent of the L. and N.W. line, courteously invited me 
to be present on this interesting occasion. 

The return run by the ordinary but accelerated 4.10 p.m. 
express was less noteworthy. The load was “134 
coaches,” or 240 to 250 tons behind the tender. The train 
engine throughout was a “Jubilee” four-cylinder com- 
pound, which unfortunately lost 5 min. in the running to 
Stafford, where a special stop of 4 min. was made for 
water—the Whitmore track-trough being empty—and 
whence a 6ft. 6in. coupled Precedent assisted as pilot on 
to Euston. The time from Stafford to Euston was very 
fast, viz., 2 h. 15 min. 19 sec. from start to stop; 
2h. 4 min. 48 sec. platform to platform. Consequently, 
although we were 9 min. 21 sec. late out of Stafford, we 
were only 2 min. 40sec. late at Euston, having thus made 
up 6 min. 41 sec. Our times to Euston were :—From 
Rugby, 81 min. 40 sec.; from Bletchley, 46 min. 27 sec. ; 
from Tring, 30 min. 59 sec. We also ran to passing 
Willesden in 73 min. 27 sec. from Rugby; and 
88min. 14sec. from Bletchley ; 22 min. 46 sec. from Tring. 
The running was beautifully steady and easy throughout, 
and all the arrangements—including the catering—most 
admirable. 

IIl.—GREAT WESTERN RAILWAY, 

On Monday last the Great Western achieved a veritably 
marvellous performance—perhaps the most remarkable 
in its way ever accomplished by any railway. Let me 
say here in limine that no question of absolute loco- 
motive power or exertion of power is in point. Theloads 
were relatively light, and the sole aim was speed. Nor 
must the run be deemed a mere “ parade ”—done for the 
sake of record-breakers, or to please “ speed-cranks.” 
No; it was a piece of practical, serious, and important 
business, affecting large public interests. There has been 
of late very keen competition between Liverpool and 
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al on the British coast, and this is the issue that 


Plymouth and the Great Western Railway are striving so 
strenuous 
Queenstown and Live 1 route. 
Qn the occasion under notice the result was almost 
ling. 
. which left New York on board the North Deutscher 
Lloyd steamer Kron Prinz Wilhelm on the previous 
Tuesday at 3.10 p.m., actually reached London a few 
seconds before 1.10 p.m. on the following Monday, having 
thus travelled from New York to London in the unpre- 
cedented time of 5 days 22 hours. The German steamer 
crossed from New York to Plymouth in 5 days 16 hours 
Siinutes. She was met in Plymouth Sound by the 
Great Western tender, and the mails were transhipped 
with remarkable celerity, so that the “Ocean Mail 
Special’ was able to leave the Millbay Dock departure 
point in little more than an hour. And then followed a 
run to London which stands as a feat quite unique— 
one which is hardly likely to be soon equalled, much less 
surpassed. I was present by the courteous invitation of 
the superintendent of the line, Mr. J. Morris, and 
minutely recorded every detail of the entire performance 
from start to finish. Time will only permit a brief de- 
scription in the present issue of THE ENGINEER, but I hope 
to give full details in next week’s issue. Suffice it 
now to say that the complete run of 246} miles 
from the Millbay start’ to the Paddington stop was 
done in the astonishingly quick time of 3 h. 46 min. 
98 sce. to the inside of Paddington station, but as the train 
then moved forward nearly up to the buffer stops for the 
convenience of the Post-office people, the actual dead stand 
was 20 seconds later. This beats by more than 7 minutes 
the best times ever made between those two terminal 
points, although the load was heavier than when the pre- 
vious record of 3h. 54 min. was achieved ; indeed, just 
double from Bristol to London. Every detail of this 
splendid feat is full of interest, both scientific and 
practical. Thus Exeter was passed, at a walking pace, 
in 59min. 2sec. from Millbay, although the distance of 
523 miles includes by far the severest banks over which 
any express runs’ in the whole kingdom, one at 1 in 41 
extending for 2} miles, and another of shorter length 
being as steep as 1 in 40.. From the regular Plymouth 
station used by the through expresses, the North Road 
one, we ran to Exeter in 55 min. 55 sec. for the 52 miles, 
with a train of five large eight-wheeled postal vans—one 
being a “ sorter ""—weighing with an exceptionally heavy 
load of mails and specie, over 140 tons behind the tender. 
There was the usual service slack through Newton Abbot, 
also careful slowing over the Teignmouth curves, through 
the five tunnels near Dawlish, and over some permanent 
way alterations near Starcross. Thus the run of under 
56 minutes for the 52 miles, although less spectacular 
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actual figures show, and this will be seen more clearly 

when I publish the full details. But even as they stand, 

| without any explanation or comment, they are wonderful, 

and a fortnight ago would have been deemed well-nigh 

impossible under existing conditions. Nevertheless, they 
have been achieved, and May 9th, 1904, must remain an 
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FIVE YEARS OF THE WORKMEN’S COM- 
| PENSATION ACT. 


From the engineering point of view, per se, we have only 
one fault to find with Mr. W. H. Tozer’s exceedingly interest- 
ing paper which was read, on April 19th, before the Royal 
Statistical Society, and that complaint is concerned with the 
grouping of the statistics which do not distinguish with the 
clearness with which we could wish in regard to the purely | 
engineering factories. The industries falling within the | 

provisions of the Act of 1897 are classified in six groups, viz., | 

railways, factories, mines, quarries, engineering works—the | 
| author states this term applies to civil rather than to | 
mechanical engineering —and employment on, in or about any | 
building exceeding 30ft. in height, under construction, repair | 
—by means of scaffolding—or demolition. The author is, | 
we believe, under a misapprehension—the term factories | 
includes textile and non-textile factories ; thus engine works, 
foundries, blast furnaces, carriage works, constructional steel | 
works, electric lamp works, brass shops, and a number of | 
other factories of engineering interest fall within the Home | 
Office category of ‘‘ Non-textile Factories.’’ The author’s 
distinction of ‘‘ engineering works,’’ applying to civil rather 
than to mechanical engineering, must therefore be read to | 
cover constructional work, railways, bridges, docks, reservoirs, | 
and so forth; while the term factories covers both the textile | 
and non-textile. 

Mr. Tozer’s figures could only cover cases settled by regis- | 
tered agreement, arbitration, or litigation; of the great 
majority of cases settled by unregistered agreement it is im- | 
possible to speak. A certain number of the agreements are 
registered in the County-courts concerning which no litigation 
took place, as is shown in the following table :— 
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Total .. 


statute. In cases of injury resulting in total incapacity the 
award was £45°3, and in regard to partial incapacity only, 
£24°46 was awarded in each case, while the amount of the 
=— payment may be taken, approximately, at 11s. per 
week, 
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In 397 of the cases decided by County-court Judges or 
Sheriffs appeals were made; 41 per cent. by workmen or 
their dependants—26°4 per cent. successfully—59 per cent. 
by employers, who were successful in 35 per cent. of the 
cases. Only nine cases were carried from the Court of Appeal 
pn House of Lords, the trend of the decisions being as 
ollows :— 





County-court. | Court of Appeal. Houze of Lorda. 
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Mr. Tozer next proceeded to consider what are known as 
‘* Certified Schemes,’’ i.e., schemes of compensation to which 
employers aud employés alike contribute, which are certified 
by the Registrar of Friendly Societies to be ‘‘ not less favour- 
able to the general body of workmen and their dependants ’’ 
than the provisions of the Act itself. The effects of such 
joint contributions to a provident fund have been in every 
way excellent in the establishment of mutual confidence and 
good feeling between them. Contracting out, instead of 
being the bugbear predicted in parliamentary debates of a 
decade ago, has under this Act—which in Sub-section 3 
expressly prohibits the certification of any scheme which 
contains an obligation upon the workmen to join the scheme 
as a condition of their hiring—tended greatly to promote 
industrial peace and welfare. 

The following table shows how smoothly certified con- 
tracting out has worked :— 


Schemes between 1st July, 1898, and 30th June, 1903. 
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wee what followed, was perhaps the greatest marvel 
Of ali. 

After clearing Exeter the 20-mile climb thence to 
Whiteball Summit, the last 24 miles being at 1 in 115, 
occupied only 19 min. 29 sec., although speed had to be 
regained after almost a dead stop in Exeter Station. 
From Exeter we ran in the unparalleled time of 64 min. 
17sec. to Bristol, 753 miles, stopping at Pylle Hill Junc- 
tion on the Avoiding Line to drop the mail van for Bristol 
and the Midlands. It was deemed advisable also to 
change engines here. One of Mr. J. G. Churchward’s 
excellent 6ft. 8in. coupled “City” class, No. 3440, 
City of Truro, admirably driven by Clements, had brought 
the train so far. The fresh locomotive was No. 8065, 
Duke of Connaught, one of Mr. W. Dean's standard 
7ft. 8in. single-wheelers, very finely driven by Underhill. 
It may be added that Locomotive Inspector Llewellyn 
was in charge on the footplate throughout the whole 
journey. 

Our final run of 118} miles from Bristol to Paddington, 
with four 8-wheeled mail vans, was performed in the 
almost incredible time of 1h. 39min. 18 sec.—99 min. 
18 sec, to the Paddington platform, 99 min. 26 sec. into the 
Station, 99 min. 46sec. to the final stop. The time from 
Bath—which had to be passed dead slow—to London, 
107 miles, was 1h. 25min. 40 sec.—85 min. 40sec. plat- 
form to platform, 86 min. 8 sec. tothe final stop. But the 
run in from passing Swindon was perhaps the most sensa- 
tional of all. This distance of 77} miles was actually 
covered in 59min. 41 sec. to the Paddington platform, 





59 min. 49 sec. to the inside of the Paddington station, | 


60min. 9 sec. to the dead stop. Our time for the 
81} miles from Wootton Bassett to Westbourne Park was 
62 min. 55 sec. It must be borne in mind that all these 
times were subject to the drawback of a compulsory slack 
to below 10 miles an hour over the Cricklade Bridge —just 
east of Swindon—which was undergoing heavy repairs. 


This represented a loss of fully 1} to 2 minutes. Thus | 


the work done was even more meritorious than the 


In the following table the cases of death are distinguished 
from those of disablement :— 








How settled. | Amount of compensation. 
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Total (as above) | 6419 | 6198 | 188 | 83 | 1727 | 144,328 | 4415 | 2900 


Of the cases down for hearing in English County-Courts or 
Scotch Sheriffs’ Courts, 8563 cases were commenced, 2457 of 
which were withdrawn, 5648 heard by the judge or sheriff, 
304 settled by acceptance of the money paid into Court, and 
154 by arbitrators appointed by the Court. Of the 5483 claims 
for compensation decided in the Courts 78 per cent. were in 
favour of the applicants, 22 per cent. for the respondents. 
1778 lump sum payments, amounting in the aggregate to | 
£234,565, were awarded, and 2487 applicants were awarded 
weekly payments, amounting in the aggregate to £1340. 
Figures of the legal costs allowed in 2922 cases amounted to 
£29,703. Considering that the costs on the other side would 
probably amount in each case to an equal sum, we are 
probably not far wrong in estimating at least £100,000 as 
having come out of the pockets of the various employers con- 
cerned, or, roughly, each £100 granted as compensation over 
£40 was expended in legal fees. 

In the table in the next column the awards in regard to 
death and incapacity are separately distinguished. 

It appears from this table that the average amount awarded 
on the death of a workman leaving dependants was £170, or 
slightly in excess of the minimum amount provided by the | 





In only four of the six possible groups has this been 
adopted. Litigation has been almost unknown. Out of a 
total payment of £407,381, only £278 have been expended in 
law costs, or slightly over one shilling per £100 granted as 
compensation. This surprising and gratifying figure is an 
agreeable tribute to the working of this section of the 
Act, as compared with the sea of costly litigation which 
has accompanied County-court cases. Certain of the 


| speakers in the debate which followed spoke rather dis- 
| paragingly of the comparative failure of Parliament to pro- 
| duce a scheme which, apart from contracting out, would give 


justice without litigation. These comments strike us as 
scarcely fair. A Parliament-wrought inflexible scheme would 


| probably deal admirably with one section of industry and 


questionably with others. An inspection of the rules of the 
schemes certified would probably reveal wide diversity in 
arrangement to suit the customs of different trades and 
localities. 

It is of interest to note that 97 per cent. of the workmen 
eligible to join certified schemes availed themselves of their 
opportunities. This 97 per cent. amounted to 615,895 workers ; 
of these 769 were killed. The death-rate and incapacity rate 


are as follows :— 
Per 1000 workmen. 


Cases Duration of 

Deaths. of incapacity. 

incapacity. Weeks days. 
Group I. Railways .. 1-168 . Ie .. 2. 8 5 
s Il. Factories 0-485 84-358 .. .. 8 3 
9» Sal Me... .. «1. FO 197-829 .. .. 4 = 
IV. Quarries .. .. 0-988 .. 216-229 . oe 5 


Lack of space prevents our quotation of other tables, or 
even the further consideration of Mr. Tozer’s interesting 
comments. In due course, the paper and the discussion 
which followed will find their place in the ‘‘ Proceedings ’’ of 
the Royal Statistical Society. We do not know whether 
there can be any extensive revision before such publication, 
but if it be possible, a classification into textile and non- 
textile factories would be of value. 








THE main sections of the Searborough electric tram- 
way service were formally opened last Friday, the first car being 
driven through the principal streets by the mayoress, 
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SOME MOTOR CAR WORKS. 


o. V.*--THE LANCHESTER ENGINE COMPANY, 


THE motor car industry in this country has not on the 
whole been the means of bringing out much originality of 
thought amongst the designers f self-moving ve hicles of 
the lighter pattern at any rate. Many makers have 
contented themselves with taking the chief features of 
continental vehicles, and adding some more or less 
slight modifications. Whatever views may be held 
on the necessary features of a really successful motor 
car, it cannot be gainsaid that Mr. F. W. Lanchester 
made a distinct departure in designing the vehicle 
which bears his name; perhaps we should say several 
distinct departures, for he ignored entirely the practice 
that was then, and is now, by many considered 
orthodox. That his original ideas have reaped the reward 
which not always attends originality is obvious from the 
large works in Birmingham which are finding employment 
for over 500 men. 

Before commencing a brief description of the works it 
may not be out of place to give the interesting history of 
the Lanchestercar. Todo this itisonly necessary to hark 
back less than ten years, when some experiments were 
made with a one horse-power single-cylinder, vertical ben- 
zoline motor fitted by Mr. Lanchester into a 30ft. stern- 
wheel launch of shallow draught and low free-board, 
which made runs on the Thames. It was possible in 
this launch to gain an excellent insight into the vibrations 
set up, and the necessity for some new system of 
balancing was emphasised. Although the speed of the 
motor was low for this type of'prime mover, viz., 400 to 500 


drive, marked considerable further advances, but many 
other defects in design had in the meantime presented them- 


| selves, such as a too short wheel base, defective suspen- 


sion, &e., and an entirely new design was decided on and 
put in hand. The wheel base was extended from 5ft. to 
6ft. Sin., the suspension was re-modelled, steel tubular 
construction, and many minor improvements were tried. 
The new car proved in almost every way an entire success, 
and after the usual stage of detail improvements and 
revision, was awarded a gold medal at the Riehmond 
Show of the Automobile Club in 1899. In the meantime 
a perfected form of balanced motor had been fitted into 
a launch, built to the order of Mr. James Whitfield, and 
used by him principally on the Avon, and speeds were 
obtained of over nine miles an hour. A typical instance 
may be given of the difficulties met with in the experi- 
mental development of new mechanism in connection 
with the balanced engine. ‘The engine, made in accord- 
ance with patent 13,960, 1896, which is substantially of 
the form now employed, will run quite satisfactorily with- 
out the two helical gears by which the two crank shafts 
are connected, and for many months the original experi 
mental car was running with such an engine anc 
performed admirably. The connecting-rod link worl 
maintains the two crank shafts in phase in all posi 
tions. On fitting such an engine to the Jaunch, how 
ever, a mysterious vibration would set itself w 
at intervals. There appeared to be no assignable cause 
and no radical cure, and it was only after considerabk 
experiment that the silent-running helical gear wa: 
adopted substantially as now used. This mysteriou: 
cause of vibration appears to have been due to the twe 
fly-wheels developing a tremor, owing to the comparativ« 
flexibility of their connections, but the most remarkable 











Fig, 1i—ENGINE ERECTING SHOP 


revolutions per minute, an observer in the front of the 
craft was able to detect two main vibration effects which 
a single-cylinder explosion engine sets up. About this 
time, Mr. Lanchester, in conjunction with some friends 
who were enthusiastic on the future of motor traction, 
decided to build an experimental motor car with an internal 
combustion engine in which certain new methods of 
balancing were employed. 

This was in 1895, and, consequently, before the new 
Motor Car Act of 1896 came into force. The form of 
framework decided upon was that of tubular transverse 
members and plate sides, and although the original was 
a very different article from the present carriage, this 
principle was sound, and has since been retained. The 
first car was on the road in the early part of September, 
1896, and it is believed to have been the first petroleum 
spirit four-wheeled car built in Great Britain. The most 
interesting feature about this vehicle was the employment 
of two oppositely rotating fly-wheels for the neutralisation 
of the recoil of the explosion impulses, the introduction of 
this principle being a decided step towards the completely 
balanced engine, to which reference will be made later on. 
This engine was made substentially in accordance with 
the patent specification 15,045, 1895, granted to Mr. Lan- 
chester, and as such, was balanced not only in respect of 
the rotational recoil, but also in respect of the main har- 
monic component of the piston’s motion. There was, 
however, still a small amount of vibration caused by the 
piston displacement, due to the angularity of the connect- 
ing-rod, that no attempt had so far been made to prevent. 
This car had several other points of interest, namely, the 
employment of live axles, air cooling by forced draught, 
and side lever or “tiller” steering. At this stage, how- 
ever, the worm drive had not made its appearance, neither 


had the under-hung suspension, and the car in general | 
| descent lamps being used in the offices. 


must be strictly described as experimental. 
The reconstruction of this car during 1896, with the 
introduction of the completely balanced motor in an 


entirely new position, and the introduction of the worm | 








* No. IV. appeared September 4th, 1103. 


feature was its annoying intermittence and tke difficulty 


of finding a remedy. 

The Lanchester Engine Company, Limited, was formed 
in December, 1899, and it was immediately decided to 
commence the manufacture of high-class touring cars. 
Further defects had in the meantime been observed in 
the gold medal model; but it was evident that the time 
which would be lost in constructing a new model from 
which to work would be disastrous from a business stand- 
point, and the bold course was adopted of commencing 
the manufacture in quantity of an untried model direct 
from the drawings. The striking success that has 
resulted fully justifies this course, for all the principal] 
features of the design are still retained. The company 
started operations at the Armourer Mills, Montgomery- 
street, Birmingham, which cover an area of 5540 square 
feet; but the business has increased to such an extent 
that additional premises have had to be taken adjoining 
and in Liverpool-street, giving a total area of over 9000 
square feet. The works are equipped with the most 
modern labour-saving tools, enabling the construction of 
practically the whole of the carriage to be carried out, 
without relying upon the supplies of essential parts—save 
castings and forgings—from other sources. The Armourer 
Mills, of which we are enabled to place before our readers 
illustrations in Figs. 1 and 4, &c., are well adapted for 
the work carried out in them, and the most ardent 
advocate of- system in workshop practice will find 
routine adopted in the extreme. The works are sub- 


| divided into bays with overhead galleries, the heavy 


machines being on the ground floor, and the light tools 
and fitters in the galleries. Five gas engines, capable of 
developing altogether about 150 horse-power, are em- 
ployed for driving the machinery by overhead shafting. 
The shops are lighted electrically by are lamps, incan- 
Time recorders 
are fitted in each department, each employé recording his 
own time on a card, leaving the clerical work of adding up 
time to the office. For convenience of manufacture the 
car is divided up into sections, and all parts are numbered 





——= 


for economising the work of ordering either to specification 
drawing, or model, All the working drawings aye 
mounted on cardboard, ‘and on the back is pasted a 
process sheet as shown in the accompanying illustrations 
—Vigs. 2 and 3. This drawing represents the 5}in, 
piston of best malleable iron, and the work involved jp 
its production is detailed on the back, together with the 
machines on which they have to be conducted, the tools 
necessitated, and the numbers of the gauges which haye 
to be worked to. This process sheet is made in triplicate, 
one copy being for the shop, one for the works manage. 
ment, and one for the cost office. The instruction sheets, 
to which new articles have to be produced, are made out 
by draughtsmen, afterwards signed by the manager, and 
then passed through a number-stamping process, so that 
all numbers are continuous. To obtain material out of 
stores, each foreman has a production order card, which 
is presented to the storekeeper. The system involves q 
good deal of clerical work, to which foremen have not 
sufficient time to devote attention. To avoid running 
backwards and forwards to the office, therefore, each 
foreman has his own clerk. 22 
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Outht) 
Tool | 
No. 


Fix 
Class. or Jig 


nO. 


Gauge. Precis. 


Hold by chucking in thiee- 
jaw chuck, and truc up 
from inside 

Face up end to length ; 
from centre of piston pin 
holes 

Rough turp diameter 

Run up cutting-off tool ,',th 
to mark off proper length 

Rough turn grooves 


Japstan Stock - Nil Nil 


Stock 


10 
14 
456 


» Finish turn grooves 


Finish turn diameter 
Round off end 
Part off 


2033 
” ” 450 
Strap down to face-plate 
and dress off parting fin 


Lathe 2145 Nil 


Rough bore piston pin holes 
we Finish bore ditto 
f2140(Y) 11 pe. oF 
2141 (No.) J Ream ditto 
1962 Face inside ditto 


1830 
1830 


1830 
1830 


1920 
1920 
1832 
1923 


Drill 


1829 | Stock Nil Drill holes in piston pin ; set 
screw bosses with tapping 
drill 

Open out top holes 

Ream top holes 


1820 
1829 


” 


Stock 1931 Tap bottom holes 

Drill holes for machining 
lubricating —— 

Face and centre bosses 

Drill holes in nipples 

Turn nipples with hollow 
mill 


1831 Stock 
1831 
1831 
1831 


1927 
2132 
1926 


1964 


Nil Cut grooves for locking 


washers in bosses 


Mill (Stock Stock 


1 Grind 1888 Iso Grind outside 


October 16th, 1903. 
A. W. H. 


A. Ill. | 
2 


5} Piston. Mark II. 
Shop Sheet No. 1543. 


PROCESSES. 
Fig- 3-BACK OF SHOP DRAWING CARD 


Nothing could be more exact than the system of 
gauging and inspection through which the finished pro- 


ducts have to pass before erection. In the well-ordered 
gauge stores, the gauges are arranged under their own 
consecutive numbers, all standard step gauges, C-gauges, 
and plug gauges being arranged according to size. In 
order that no mistake shall be made between the “ Yes 

and “No” gauges, these have different sized handles. 
The gauges are all checked when given out, and are 
audited weekly. There is a viewer appointed for each 
department, who examines the work, and if found 
correct, passes it into the finished stores. As this man is 
not subservient to the foreman of the depot, whose work 
he has to inspect, any possible tendency to pass faulty 
workmanship is avoided. As a double safeguard against 
inaccuracy, however, the employés also include a chief 
viewer, whose duty it is to inspect all gauges and tools 
and the subordinate viewer's work. It will be gathered 
from the foregoing that “ rule of thumb ” is conspicuous by 
its complete absence in the Armourer Mills, and that 
the great essential feature of accuracy in the successful 
reproduction of parts in quantities is present. Jigs are 
extensively employed, and these are all made so as to be 
interchangeable from one machine to another. The 
transmission gear wheels are cut out of the best quality 
of tool steel, hardened and ground to 0°004in. for error. 
The production of roller bearings, which are used very 
extensively in the Lanchester car, has been made a speci! 
study. The roller cages are turned inside and outside 
accurately, the grooves or slots in which the rollers 
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— pins “aay, 
are cut out as far as possible in the milling 
1d the metal remaining at the ends is removed 
We understand that the difficulties which 


have met with in the production of satis- 


revolve 
machines, a! 
py piercing. 
some makers 


factory roller bearings are unknown in the Armourer | 
Mills, and justifies the large number of these power- 
economising devices which is employed in the Lanchester 


car : . Sel d oy 
The Lanchester Company is nothing if not original, 
adopted its own standard of screw threads, 
having found that the nuts for the Whitworth threads 
under jin. diameter are liable to back off. On the Whit- 
worth system the pitch of thread of the smaller sizes of 


and has 


hr 
it 


SNUB FE Bs 


standard diameters in inches being *197, ‘276, and °313. 
The latter figure is a very close approximation to ,',in.— 


|in fact, it is within interchangeable limits; and above 


this size the diameters range }in., jj,sin., din., ;;in., and 
Sin. The sizes larger than these standards are Whit- 
worth threads. I’or sizes smaller, the Imperial Standard 
wire gauge threads are employed, commencing with 10 
S.W.G. These are sizes outside the range of the Lan- 
chester standards. It will be noted that the above 
range of standards covers practically the whole of 
the sizes in common use on motor vehicles, and in 
order to make the screwed parts, nuts, &c., easily re- 
placeable in all parts of the world, even numbers of 





Fig. 4—CAR ERECTING SHOP 


bolts becomes proportionately coarser as the pin diameter 
becomes less, and the jin. diameter, in which the relation- 
ship of pitch to pin diameter is 1 to 7}, is the coarsest 
proportion of thread that is found to withstand vibration. 
Now, most of the nuts employed in motor-carriage con- 
struction are considerably under jin. diameter, and, 
consequently, it has been deemed necessary to abandon 
the Whitworth proportion, because, although a Whitworth 
nut with a locking arrangement could be used, such a nut 
is always said to be “nibbling” at the locking device. 
The gradation of sizes in the new system, shown 
below and in the appended table, is founded on coincid- 
ences between the metric and English systems of 
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measurement, and on the fact that in the range between 
these coinciding points the millimetre forms a very con- 
venient gradation of size. To illustrate this more clearly, 
it may be explained that the Lanchester standard thread 


begins at yzin. diameter, which is an extremely close 





‘pproximation to 4 mm., the size specified for the outside 


diameter of the thread being *157in. The diameters of 
pins then range as § mm., 6 mm., 7 mm., and 8 mm., the | may be usefully compared with similar data in our possession 


fives per inch or he thread pitch have been adopted. 
This is within a workable approximation of two 
per centimetre; thus the Zin. thread has twenty threads 
per inch, and approximately 8 per centimetre. It will be 
noted that the spanner sizes increase by sixteenths where 
the pin diameters increase by 1 mm., arriving at °3 for the 
jin. pin. Above this size the spanner sizes increase by 
tenths, while the pin sizes increase by sixteenths. At 
first sight this standard, involving both millimetre and 
inch fractional sizes, may appear somewhat confusing, 
but it possesses certain advantages, and has been employed 
on all cars turned out from these works. 


(To be continued.) 








ACETYLENE IN GERMAN VILLAGES. 





Ar the present time there are some 250 odd country 
towns and villages lighted by means of a public supply of 
acetylene in different parts of the world. In round numbers 
100 of these are in the United States, 50 each in France and 
Germany, while the remaining 50 are scattered over 
Austria, Hungary, Switzerland, and other lands. The 
erection of such installations is still proceeding slowly, so 
that ic is impossible to quote accurate figures to date; 
but at the close of last year the exact number of public 
acetylene plants within the German Empire was 54. In the 
pages of a book on acetylene, written by Drs. Caro, Ludwig, 
and Vogel, and published a few months ago, a mass of detail 
is to be found respecting these installations, much of which 
is so interesting that we have calculated certain averages and 
ratios, and record them herewith. It is necessary to explain 
that the figures relating to population, number of houses, 
&c., in the villages mentioned are taken from the Census of 
1900; those recording the number of consumers and lights 
supplied refer to 1903; and the consumption of gas is that 
shown by the works’ meters for the month of November, 
1902. Elsewhere in the book tables are given which 
indicate that within certain limits, the consumption of 
acetylene during a November month is 13:04 per cent. of 
the annual demand. It follows from the date selected for 
the reading of the meters that not all the 50 villages are 
incorporated in the original tables or in our averages; these 
cover, in fact, only 46 places, but no sensible error should 
arise from this. In many of the villages, the local railway 
station is one of the most important consumers; in this 
case we have included the lights there among the public 
lamps. 


Average. Maximum. Minimum. 

Population. . 2,558 6,372 .. 473 
No. of houses 302 1,105 .. 15 
Houses supplied .. .. .- .. 53-7 139... 9 
Length of mainin miles .. .. 2-92 iS ee 0-4 
Private burners ary 456 2,500 125 
Publiclamps .. .. 56-4 205. 0 
Price per 100 cub. ft... .. .. 58. 24d. 6s.8d. .. 3s. 4d. 
Cub. ft. supplied in November, 

1902 .. 19,250 43,800 4,140 


Estimated annual consumption. . 147,500 .. _ ee 
These figures yield the following mean ratios, which 





covering the French villages supplied with acetylene :— 
Germany. France. 
, 56 .. 5! 


Inhabitants per private burner .. 3 
Pe », consumer 47-6 35 
9 », public lamp.. 45-7 38-4 
os » mile of main 877 1,220 
Consumers per ” 18-4 19 
Private burners i So wel. aes See 156. 222 
Public lamps pix eh eek hae ep 19-3 .. 32 
Annual consumption per mile of main 5,000 .. 
Ps consumer... .. .. .. 2,450 — 
Houses perconsumer .. .. .. .. 5-6 — 
Private burners per house supplied .. 8-5 _— 


The average price charged for acetylene in French villages 
is 7s. 83d. per 100 cub. ft. to private consumers, and 6s. 6d 
for public lighting, i.e., much more than that asked in 
Germany or in the United States. Nevertheless the same 
ratio of burners to population occurs in both countries, 
although the consumers are fewer. The French villages are 
smaller in population, and considerably more compact than 
the German ones, which places the latter at a disadvantage, 
owing to the greater length of the distributing system 
required to supply a given quantity of gas or number of 
customers. It will be seen that in Germany two houses out 
of every eleven take the gas, and every house which is piped 
contains 84 burners. 

In a general way the consumption of acetylene in these 
German villages per inhabitant or consumer tends to vary 
inversely with the price, but there are numerous exceptions. 
Actually the largest consumption is at Strelitz in Mecklen- 
burg—the first place in Germany to be lighted—where the 
price charged is just 5s. 2d. per 100. Most private burners 
are at Hassfurt in Bavaria, where the price ranges from 5s. 10d. 
to 6s. 8d. per 100, according to the quantity consumed. The 
most populous town is Ellerbeck, near Kiel, in Schleswig- 
Holstein, where the consumption is nearly equal to that of 
Strelitz, and the price is 5s. 6d. per 100 for lighting, and 
3s. 4d. for heating purposes—the latter being the lowest 
figure in Germany at the date referred to. Two of the towns 
have populations of 6000, six others exceed 4000, twenty 
others exceed 2000 and only seven of those included in the 
tables have fewer than 1000 inhabitants. The largest town 
in France supplied with acetylene is Nyons, in the department 
of Dréme, with 3600 inhabitants; the largest town in the 
States is Canandaigua, N.Y., with 9000; the largest town in 
the world is Veszprem in Hungary with 15,000. This last 
was the first place of all to have an acetylene installation, 
but hitherto only a portion of the inhabitants have had 
mains before their houses; now, however, the distributing 
system is being lengthened till the town will be completely 
served. The only public installation in the German Empire 
which interests us individually is that in our old possession, 
Heligoland.~ The island has now 2307 permanent inhabitants 
living in 534 houses, but receives 20,000 visitors in the 
summer. The acetylene plant was opened in the middle of 
last May, and the distributing system is nearly three miles 
long. Last summer 64 houses with 900 lights, and 92 street 
lamps were supplied with gas, the price from June to 
September being 6s. 11d., and from October to May 5s. 8d. 
per 100 cub. ft. The installation belongs to the builders, a 
firm at Altona. 

It may be said broadly that all these German plants are 
technically quite successful. Many are not successful from 
a financial aspect, but the modern ones, erected by the larger 
firms, and with the light of several years’ experience, pay 
their way or even return small dividends. The first half- 
dozen plants or so were put down when exaggerated notions 
prevailed as to the amount of gas which would be required, 
and when the technically best and most economical types of 
generator had not been devised. These installations are 
more or less over-capitalised, therefore ; and owned, as many 
of them were, by the builders, there was no responsible 
person at hand to see them operated judiciously. Afterwards 
an absurd system of price-cutting arose, firms having no 
experience on the large scale, and but little on the small, 
offering to erect plant for a sum considerably less than 
whatever rivals might tender. Such plants were frequently 
scamped, especially in the main-laying department, so that 
the leakage has, on occasion, been equal to the legitimate 
summer consumption. There is a movement now in favour 
of existing village installations being bought by, or new ones 
being erected for, the local authorities, a person living in the 
village, or a private company of residents. This tends 
towards economy and financial success by causing the gas 
maker to be more careful about wasting carbide and 
acetylene—waste of the latter being frequently brought 
about by excessive use of fresh water in the carbide-to-water 
generators. 

Several sets of figures have been published lately by 
responsible persons, showing that well designed and efficiently 
managed village plants can be remunerative as well as 
satisfactory to the consumers of the gas. For instance, at 
Wertingen in Bavaria, a place of 1000 inhabitants and 355 
houses, the installation belongs to the municipality. During 
the year 1903, 39,700 lb. of (presumably second-grade) 
carbide, costing 13s. 6d. per cwt., were decomposed, yielding 
4 cub. ft. per lb. 121,500 cub. ft. of gas were sold by meter 
to private consumers at the price of 5s. 8d. per 100, and 
about 37,300 cub. ft. (including the leakage) were used for 
the public lights. £21 was received for the spent lime. 
The price originally fixed for the public lamp supply was 
4s, 3d. per 100, but since this caused the enterprise to leave 
a profit of £40 after setting aside for depreciation a sum 
equal to 44 per cent. on the capital invested (£2400), which 
seems too little, the price of the gas consumed in the street 
lamps was reduced to 2s. 10d., thus bringing the profit down 
to £13. Even in Great Britain there is at least one town 
fitted with a public acetylene supply which is remunerative 
to its owners ; the capital involved being £1560, the price of 
the gas 6s. per 100, and the profit for 1903 being £124. 
Unfortunately we do not know whether proper sums: of 
money have been set aside for depreciation, &c., in making 
this return. 








INDIA-RUBBER was exported last year from the French 
colony of Guinea to the amount of 1467 tons, representing a value 
of more than 14,500,000f. (£580,000). Only half this sum was 
realised in 1900 with nearly the same quantity ; and the increase 
in vaiue is explained by the improved quality due to more careful 
collection and preparation. These figures are given by M. 
Famechon, Director of Customs at Conakry, in a communication 
which mentions the following circumstances that favour the india- 
rubber industry in Guinea. (1) Half the vegetation in some 
districts of great extent in Fouto-Djaion consists of india-rubber 
plants, only ten per cent. of which have been tapped. (2) The 


bleeding of a plant, no matter to what extent, does not kill it. 
(3) While vegetation generally is arrested by bush fires, caoutchone 
plants, for the most part, survive, owing to the moisture they 
contain 
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RAILWAY MATTERS. 
Tue total distance from St. Petersburg to Port Arthur 


by the Russian Trans-Siberian Railway and the Russian lines in 
Manchuria is 5913 miles, or practically twice the distance from 
New York to San Francisco. 

InstEaD of paying a penny for a workman's return 
ticket and another penny on the return journey, passengers on the 
South London tramway cars will henceforth pay an inclusive two- 
pence on their first journey. The tickets are available on the day 
of issue only. 

At Blackburn Town Council’s meeting last week the 
budget was presented, and a reduction of rates from 7s. 7d. to 
7s. 6d. was agreed to. The estimated loss on the tramways for 
the past year is £4900, against £4075 in the previous year. This 
is accounted for partly by the depression in the cotton trade and 
partly by bad weather and unprofitable extension. 


A concession has been granted to the Société 
Anonyme des Tramways Electriques de Teneriffe (Iles Canaries) 
for constructing and working an electric tramway from San 
Cristobal de la Laguna to Tacoronte, Canary Islands. A conces- 
sion has also been granted to the Seville Tramways Company, 
Limited, for the construction and working of an electric tramway 
from Arecife de Capuchinos to San Fernando, in Seville. 


Tur Cambrian Railways Bill, which authorises the 
amalgamation of the Cambrian and Mid-Wales Railways, and em- 
powers the Cambrian Company to erect hotels and to run coaches 
and motor cars for tourist traffic, passed the Unopposed Bills 
Committee of the House of Commons last Friday, and was ordered 
to be reported to the House for third reading. The Brymbo 
Water Bill also passed the Committee stage unopposed. 


Tae United States Interstate Commerce Commission 
has issued Bulletin No. 10, showing railway accidents in the 
United States during the three months ending December 31st, 
1903. The number of persons killed in train accidents was 446, 
and of injured 3178. Accidents of other kinds, including those 
sustained by employés while at work, and by passengers in getting 
on or off the cars, &c., bring the total number of casualties up to 
14,485—1166 killed and 13,319 injured. The Railroad Gazette 
states that more persons were killed in that quarter than in any 
other yet reported, and was more than three times the average 
total for the preceding nine quarters. 


Durtine the year 1903 the imports of railway rolling 
stock from British builders into Bilbao have been confined to 
duplicate engines, coaches, and wagons supplied to various railway 
and mining companies, but several important orders have gone to 
Germany for locomotives, prices and terms of payment being in 
better accord with Spanish wants and ideas, and such as British 
firms will not entertain. It cannot be too widely known, says the 
British Consul at Bilbao, by British builders of rolling stock that 
materials supplied to passenger railways in this country cannot be 
embargoed for non-payment of debts. German builders, however, 
seem to ignore this, and step in, taking orders at almost any price 
and on any terms of payment asked for. 


A FLEXIBLE stay bolt for locomotive fire-boxes has been 
invented in America. It consists of a bushing or sleeve, a cap and 
a bolt with a spherical head. The sleeve is threaded on the out- 
side with a slightly tapering thread at one end, which is screwed 
into the outer plate, the remaining threads being provided to 
engage the cap. The sleeve is made with a flaring mouth on the 
water side, and on the inside of the outer end it is cupped out to 
form a half-spherical opening which serves as a seat for the 
spherical head of the bolt. The spherical cap is recessed on the 
inside and threaded, and when screwed on the sleeve it completes 
the ball socket. About ljin. extra material is allowed on the fire- 
box end of the bolt for screwing in position. 


THE Belfast and County Down Railway Company is 
threatened with electric tramway competition as regards its branch 
line running along the sea coast from Belfast to Holywood and 
Bangor, and the railway authorities have for some time past been 
considering the feasibility of electrification. They have come to 
the conclusion, however, that in the existing state of electrical 
science the cost of conversion would be prohibitive for a line of 
comparatively light traffic. They have, accordingly, turned their 
attention to the steam motor cars now being operated successfully 
on rails by the Great Western and other English railway companies, 
and it has been practically decided to adopt a service of this kind 
on the Bangor branch, in addition to the ordinary steam trains. 


Aw electric tramear deriving its power from accumu- 
lators is in service between Dresden and the suburbs Coosebande 
and Miigeln. The vehicle consists of two single-truck cars, which 
are permanently connected together by a flexible joint. Four 
27 H.P. four-pole motors transmit their power to the axles by 
gearing, the ratio of reduction being 1:2-21. The two motors on 
each car are permanently connected in series and form one group. 
A wheel base of 13ft. 14in. has been chosen, and the wheels have a 
diameter of 3ft. 3$in. The length of the car is 62ft., and its 
weight 44 tons. It carries 98 passengers, and there are 184 double 
accumulator cells, the capacity of each being 430 ampére-hours, 
when discharged at 140 amperes. The charging pressure is 480 
volts, and the mean pressure when discharging 365 volts. 


A PaRLIAMENTARY paper just issued contains a pre- 
liminary summary of the railway returns for the United Kingdom 
for 1903 compared with the two previous years. The total length 
of line open for traffic in 1903 was 22,380 miles, as compared with 
22,152 in 1902 and 22,078 in 1901. The paid-up capital in round 
figures amounted to £1,244,000, as against £1,216,000 and 
£1,195,000 in the two previous years. The number of passengers 
conveyed, exclusive of season ticket holders, was 1,194,000 com- 
pared with 1,188,000 and 1,172,000. The total receipts and 
expenditure were as follows :—Gross receipts: 1901, £106,000,000 ; 
1902, £109,000,000 ; 1903, £110,000, ; expenditure: 1901, 
£67,000,000 ; 1902, £68,000,000 ; 1903, £65,000,000 ; net receipts: 
1901, £39,000,000 ; 1902, £41,000,000 ; 1903, £42,000,000. 


Tue report of the Paris, Lyons, and Mediterranean 
Railway for 1903 shows that the total mileage operated on Decem- 
ber 31st was 9300 kiloms., or roughly 5800 miles. The rolling stock 
consisted of 2995 locomotives, 2694 tenders, 6775 passenger cars, 
91,450 goods trucks and vans, and 100 electromobile cars utilised 
on the Chamonix electric line. The number of passengers carried 
in 1903 was 72,523,000, an increase of 1,846,000 as compared with 
1902. The passenger receipts amounted to £5,721,400, and the 
parcels post service produced a revenue of £627,100. The fast 
goods traffic represented 572,000 tons of merchandise, yielding an 
income of £961,500, and the slow goods traffic represented 
24,038,000 tons, producing £9,363,700. The total gross traffic 
receipts came to £18,329,400, and the total expenditure to 
£8,898,400, leaving a gross profit of £9,431,000. 


THE report of the Northern of France Railway states 
that the financial results of the year 1903 fell considerably short of 
the results which the directors had been led to expect at the end 
of the first half-year. The increase in traffic receipts to the end of 
June, 1903, was £120,000, but under the influence of various 
causes, and particularly of the crisis in the sugar, industry, the 
receipts had fallen off very considerably in the second half. The 
net receipts for 1903, after deducting certain allowances on 
account of the lines between Amiens and Rouen, worked jointl 
with the Western of France Company, amounted to £9,343,500. 
The total expenditure was £5,077,800, leaving a net product of 
£4,265,700. To this sum must be added two-thirds of tbe profits 
arising out of the working of the Amiens-Rouen line, or £77,100, 
thus making the total net profits of over £4,342,800. 





NOTES AND MEMORANDA. 


A ayer of carborundum paste 2 mm. thick will, it 
is claimed, protect furnace bricks against the varying high 
temperatures, 


In a parliamentary answer, the Secretary to the 
Admiralty gives the average annual cost of maintaining a first-class 
battleship of 13,000 tons as £94,000. 


Tue German Government has prepared a Bill to pro- 
mote the erection of small dwellings, unimpeachable from sanitary, 
moral, and social points of view, and at the same time obtainable 
at a reasonably low rent. 


Tue Hamburg-America Steamship Line has commis- 
sioned the Vulcan shipbuilding yard at Stettin to build a twin- 
screw passenger boat which will surpass in size any ship hitherto 
constructed in Germany. It is to be 710ft. long, 75ft. beam, and 
54ft. deep. Its displacement will amount to 34,920 tons, and 
accommodation will be provided for over 1200 cabin passengers 
and 2388 steerage passengers. It will register 25,000 tons gross, 
and will be capable of attaining an average speed of 17 knots per 
hour, 


BriquETTE fuel is now extensively used in mines, 
mills, factories, smelting works, chemical works, &c., in all parts 
of Germany, and the results are said to be eminently satisfactory. 
For instance, experiments with lignite briquettes in a plain grate 
furnace resulted in the generation of 5 kilos, of steam per 1 kilo. 
of fuel, or a relative capacity of two to three compared with 
ordinary steam coal. Furthermore, it is claimed that lignite 
briquette fuel, being smokeless, affects the grates and boilers much 
less than coal, 


In the year 1903 the imports into Germany amounted 
to 47,034,065 metric tons, compared with 43,335,652 metric tons in 
1902, and 44,304,577 metric tons in 1901, representing an increase 
of 3,700,000 and 2,730,000 metric tons respectively over the two 
preceding years. The total exports amounted to 38,279,707 tons, 
as against 35,029,560 tons in 1902, and 32,362,589 tons in 1901, or 
an increase over the two preceding years of 3,250,000 tons and 
5,920,000 tons. Amongst the principal increases were: coal, 
1,850,000 tons ; and iron, 171,000 tons. 


Tue total number of steamers entering the port of 
Hankow in 1903 was greater by 35 vessels than that in 1902, and 
the tonnage has increased by over 80,000 tons. Nearly the whole 
of this increased tonnage is credited to British vessels, of which 96 
more visited Hankow, having an additional tonnage of over 100,000 
tons. In the number of Chinese steamers the falling off was 
noticeable, amounting to 50 vessels, while German steamers were 
17 fewer. Japanese shipping showed an increase of one vessel. 
The carrying trade to Hankow may be said, therefore, to be pro- 
gressing as regards the United Kingdom only. 


THERE has recently been built at Lorain, Ohio, a 
steel steamship for the Great Lakes which has the following remark- 
able dimensions :—Length over all, 560ft.; beam, 56ft.; and depth, 
32ft. The cargo hold, 409ft. long, is built in the form ofa hopper, 
having sides that slope from the main deck to the tank top. The 
space between the sides of the hold and the shell of the steamer is 
used for water ballast, of which 8000 tons can be carried. The 
vessel has quadruple expansion engines with cylinders 18tin., 
28hin., 434in. by 66in. by 42in. stroke, and Babcock and Wilcox 
boilers suppl jing. steam at 250 lb. pressure. The name of the ship 
is Augustus B, Wolvin. 


Tue extent to which Germany’s import and export 
trade in pig iron has changed in recent years is demonstrated by 
the fact that whereas the imports exceeded the exports by no less 
than 566,000 metric tons in 1900, and’ by 117,000 tons in the year 
following, the position was reversed in the two succeeding years, 
the exports su: ing the imports by 204,000 and 260, tons 
respectively. Of the total exportation of 418,000 tons in 1903 the 
United States took 129,000 tons, and Belgium 158,000 tons, com- 
pared with 109,000 and 53,000 tons in the two preceding years. 
Now, however, another decided change in this trade is imminent, 
as the United States have almost ceased to import. 


In his report on the trade of Germany during 1903, 
Mr. Consul-General Schwabach states that some anxiety is expressed 
as to how the greatly enlarged electric works in Germany are to be 
kept in constant and lucrative employment. The near future 
offers little prospect for the installation of new central stations, 
and the demand for electric tramways is very small indeed, as the 
larger towns have been already provided, and electric traction only 
pays in towns of more than 40,000 inhabitants. There are at pre- 
sent only nine towns of this size in Germany without electric street 
railways. Unless considerable saving can be effected in the work- 
ing of electric tramways only about 150 miles could be laid and 
worked at a profit during the next ten years, that is to say, about 
half the mileage operated by the one electric tramway company in 
Berlin. 


THE iron ore used by the local iron and steel works at 
Bilbao during 1903 amounted to 481,561 tons, and there were pro- 
duced 246,175 tons of pig iron, 49,692 tons of Siemens, 83,344 tons 
of Bessemer, and 21,719 tons of Robert steels; 15,605 tons were 
puddled and 183,527 tons rolled, and the coke produced amounted 
to 241,447 tons. In September last a new furnace, the third, was 
started by the Viscaya Works to produce from 160 tons to 180 tons 

rday. It is of American type, 4 metres high, and built with 
British fire-brick. Its cost is put down at £11,800, and it will be 
fed with 360 tons of iron ore and with 160 tons each of limestone 
and coke daily. The production of pig iron increased last year by 
about 20,000 tons, whilst exportation exceeded that qnantity, 
amounting as it did to 52,977 tons, of which the United Kingdom 
took 32,230 tons, sgainst some 8000 tons in 1902. 


AN automatic gas-pump was exhibited at the late meet- 
ing of the Physical Society by Mr. C. E.S. Phillips. The apparatus 
is constructed upon a plan which enables the pump, when once set 
in operation, to continue automatically, and to produce as perfect 
a Torricellian vacuum as is possible. It has been devised with a 
view to providing a comparatively portable machine suitable for 
special laboratory work, or for researches requiring prolonged pump- 
ing, and consists of three distinct parts, viz.,a small motor-driven 
mechanical pump, a four-way control valve, and a modified Toepler 
apparatus by which the final vacuum is obtained. Experiment has 
shown that the apparatus is fairly rapid in its action. In a pre- 
liminary trial a Roéntgen ray bulb of 200 ces, capacity was exhausted 
in half an hour. The glass work is easily removed for cleaning or 
repairs, and the wood supports are fitted with adjustable brackets. 
The height of the complete apparatus is 18in. 


Tue Manchester City Council, notwithstanding the 
city’s indebtedness of £21,000,000, has applied to the Local 
Government Board for power to borrow £135,000 in connection 
with the Corporation electrical works. The growth of this depart- 
ment has been almost phenomenal. For the year ended March 
31st, 1900, the department had 3240 consumers, using 319,245 
8-c.p. lamps, and the revenue amounted to £86,297. For the year 
ended March 31st, 1904, the consumers numbered 5171, the lamps 
607,451, and the revenue was £261,850. Within the last two 
years the increase in the output of electricity, owing in a large 
measure to the heavy demand for traction purposes, has increased 
by 176 per cent., and last year was 28,950, units, Since the 
establishment of the department in 1893 the sum of £173,419 has 
been set apart as a sinking fund, £50,688 had been paid into a 
reserve fund, and £52,963 handed over to the city fund. The 
total of these sums, £277,070, represents the aggregate profit made 

> the department since its establishment, 





MISCELLANEA, 


Tue Channel Tunnel scheme is again being reviyeg 
The French Chambers of Commerce in London and Paris as 
taking the initiative. When the tunnel project was first put upon 
a practical basis of experiment, fifty years ago, the estimated cost 
was £10,000,000 ; it is now thought that less than half this amount 
will be sufficient. 

Tue Edinburgh Town Council has been recom. 
mended, on a letter from the National Electric Construction Com. 
pany, to consent to the work of constructing the Portobello anq 

fusselburgh tramways, and also to the construction of a new 
bridge across the canal at a probable cost of £2650, of which sum 
the Merchant Company is to contribute £400, 

WE have received from Messrs. Boot and Son, 32 and 
36, Fleet-lane, Old Bailey, a few samples of their bi-photo prints 
These are pictures printed in two colours, pink and green, and 
having the appearance of being slightly out of register. On view. 
ing these pictures through eye pieces of gelatine, one coloured 
pink the other green, a strong stereoscopic effect is observed, 


His Masesty's sloop Buzzard, the new drill ship of 
the London Division of the Royal Naval Volunteers Reserye 
arrived at Blackfriars Bridge from Sheerness on Monday. The 
vessel left the naval port on Sunday afterngon for Deptford in tow 
of three tugs, the Coronation, Python, and Mosquito, and although 
standing well out of the water, owing to her machinery and fittings 
having been removed, had no difficulty in passing under any of the 
bridges. 

THE shipbuilders on the Great Lakes are looking with 
interest at the plans of the Canadian Government to enlarge the 
Welland Canal. The extreme length of vessels permitted at the 
present time by the canal to pass between Lakes Erie and Ontario 
is 255ft. With the Welland Canal locks enlarged to twice that 
size, or even 100ft. longer than present dimensions, lake-built 
boats, with a carrying capacity of 5000 tons or over, would readily 
get to the coast. iy 

Tue Hammersmith electrical engineer at the last meet- 
ing of the Borough Council submitted a report dealing with the 
existing provision for extending electric lighting in the borough, 
They were, in his opinion, altogether inadequate to meet the grow. 
ing demands. He suggested the erection of a new boiler-hcuse 
and other necessary works at a probable cost of £40,000. The 
Council agreed to the suggestions, and decided that the work 
should be put in hand at once. 

Ar the meeting of the London County Council this 
week upon the recommendation of the Finance Committee, it was 
agreed to lend the Battersea Borough Council £11,042 for electric 
lighting purposes; the Camberwell Borough Council £400 for 
housing purposes; the Lambeth Borough Council £18,435 for 
pavi works; the St. Pancras Borough Council £19,000 for 
electric light installation ; and the Wandsworth Borough Council 
£5785 for street improvements. 

We have received a copy of an excellent paper read by 
Mr. James R. Baterden, Assoc. M. Inst. C.E., before the Newcastle- 
on-Tyne Association of Students, in the Institution, on January 
21st last. It is entitled, ‘‘ Some Notes on Timber used in Engineer- 
ing Structures, the Causes of its Decay, and the various Methods 
adopted to Prolong its Life.” It deals briefly but effectively with 
the use and protection of structural timber, and particularly with 
the means of | protecting and preserving piles in sea water, and as 
it contains many facts and figures of no little value the pamphlet 
is well worth filing. 

Tue Hamburg Senate proposes to arrange for the 
construction of a tunnel under the Elbe. The Clyde Tunnel at 
Glasgow has Leen taken as a model for this plan; it is intended 
that the tunnel shall run from the St. Pauli landing place on the 
north bank of the river to the Steinwarder bathing establishment 
on the southern bank. It is proposed that two tunnels of 
4-8 metres internal diameter shall run beneath the river at the 
two points named, and passengers be conveyed by means of a lift 
at each extremity of the tunnel. The time of building is estimated 
at about from two to three years, 


THERE was a time when the British merchant had very 
few rivals in the field, says the British Consul at Hankow. Now 
he has many, and some are of his own making. His European 
competitors are yearly becoming more numerous and more formid- 
able. They came in flattering imitation of himself, and at first sat 
‘at the feet of Gamaliel,” but have by this time learned all there 
was to learn, and have in many ways bettered his instruction. His 
best resource is now to sit at the feet of his quondam pupils, and 
learn, like them, to pick up the crumbs that fall from the table. 
Except in shipping and banking, Commerce, with a big ‘C,” has 
passed out of his hands, and nothing seems left to him but trade 
with a small ‘‘t.” 

A copy of correspondence between the Board of Agricul- 
ture and British railway companies has been published recently. 
It has risen out of the complaints that are sometimes made against 
the companies by traders. Lord Onslow writes that he is glad that 
the railway companies concur with him in the view that conference 
between agriculturists and representatives of the companies and 
of this department would often be the means of removing miscon- 
ception and of promoting friendly relations between the various 
interests concerned. Instructions will be issued to the inspectors 
of the Board to place themselves from time to time in communica- 
tion with the companies, where there is reason to believe that a local 
conference would be of value, 

Tue Germans and, to a certain extent, the Belgians 
seem to have secured for themselves all the Chinese Government 
contracts for machinery of — description, the local arsenal, 
ironworks, and mint being fit out with their manufactures, 
according to the British Consul at Hankow. The Japanese are to 
provide rifles for the Chinese troops, as rifles of Japanese make are 

th cheaper and more effective than those that have hitherto been 
supplied by German firms. The blame for the lack of success of 
British firms in these, as other branches of trade, though commonly 
ascribed to the supine attitude of British Consular officials towards 
the efforts of British merchants, would seem to lie in reality with 
the firms themselves, who make no serious effort to push their goods 
in opposition to those of other countries, says the same authority. 


Tue Special Committee of the Corporation of the 
Port of London have been considering the scheme for the barrage 
of the Thames. In a report on the subject they say that the 
scheme published by Mr. Casey and Mr. Barber proposes to con- 
struct a dam or barrage across the river at Gravesend containing 
adjustable sluices and a series of large locks, the dam to hold up 
the river to about Trinity high-water level. The scheme claims to 
effect the following objects :—(1) The tides will be stopped at the 
dam ; (2) the river will be converted into a lake having numerous 
affluents, the principal of which will be its natural flow over 
Teddington Weir ; (3) it will have a slow downward current never 
reversed, so that all that enters the river will pass downwards to 
the dam ; and (4) the river will be able to be regulated to any 
level above low water by the sluices. It is estimated that within 
twenty-five to forty-five days of the closing of the dam the upland 
water will have pushed over the dam all the oscillating foul water 
of the tidal river, and thenceforward the water of the lake will be 
the same as that of the upper river, and any soilage in it must 
enter it by sewage or land drainage. A navigable depth of water, 
varying from 65ft. at Gravesend to 32ft. at London Bridge, will be 
obtained without dredging or interference with the river bottom 
or bank. The admission of shipping to the river at all times and 
the prevention of floods are ey as among the results of the 
proposal, The estimated cost is £3,658,000, 
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SUBSCRIPTIONS. 


Tue ENGINEER can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) .. .. £0 14s. 6d. 
Yearly (including two double numbers).. .. £1 9s. Od. 
C.orn Reapinec Casgs, to hold six issues, 2s. 6d. each, post free 2s. 10d, 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 

Foreign Subscriptions will, until further notice, be received at the rate® 
given below. Foreign Subscribers paying in advance at these rate® 
will receive THz ENGINEER weekly and post free. Subscriptions sent 
by Post-office Order must be made — to Tue ENGINEER, and 
accompanied by letter of advice to the Publisher. 

Tun Paper Copres. Tuick Paper CoprEs. 


Half-yearly £0 188. Od. | Half-yearly £1 Os. 8d. 
Yearly .. .. «. &1 lés. Od.| Yearly .. .. .. £2 Os. 6d. 
difference to cover extra postage.) 


ADVERTISEMENTS. 

“7 The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition, 

Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o'clock on Tuesday morning in 
each week, 

and the Department of the 

Paper are to be addressed to the Publisher, Mr. ney White; all other 

letters to be addressed to the Bditor oy Tux ENGINEER. 


Telegraphic Address, ‘‘BENGINEER NEWSPAPER, LONDON."’ 








PUBLISHER’S NOTICES. 


.° During the rebuilding of the house, No. 33, 
Norfolk - street, ‘‘THE ENGINEER” will be 
edited and published in Temporary Offices, 
Nos. 2 and 3, Norfolk-street, to which all com- 
munications for the Editor or Publisher should 
be addressed. 





*,* With this week's number is issued, as a Supplement, a Two-page 
Drawing of Locomotive Engine Details, Great Western Railway. 
Every copy as issued by the Publisher includes a copy of the Supple- 
ment, and subscribers are requested to notify the fact should they not 
receive it, 


THE PREMIUM SYSTEM. 


*," The demand for the pamphlet on ‘The Premium System of 
Paying Wages” has been so great that two editions were rapidly 
exhausted, and we have g Set it necessary to print a third. This 
is now ready, and since we were obliged some time ago to tell 
many correspondents that copies could not be obtained, we take this 
opportunity of informing our readers of the appearance of this 
third edition, It is substantially the same as the two previous 
issues, and will, we believe, be found valuable to employers and 
uanagers who contemplate adopting this rapidly-extending system 
of paying workmen, 
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TO CORRESPONDENTS. 


£7 In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

4 All letters intended for insertion in Tae Enorivesr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of tag faith. No notice 
whatever can be taken of anonymous communications. 

We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


A. J, (Birmingham).—Your letter has been forwarded. 

W. T. (Croydon).—See Cole's ‘‘ Notes on Permanent Way,” &c., published 
by Spon. 

H. W. W. (Halesowen).—Apply by letter to the superintendent, H.M. 
Dockyard, Portsmouth. 

W. E. P. (Bolton).—You will find a good deal about crucible steel manu- 
facture in Harbord’s ‘‘Steel,” recently published. For a treatise on 
the continental practice see Ledebur’s ‘‘ Kisenhiittenkunde,” and for a 
good account of the Styrian methods see ‘‘ Bihang” to “‘ Jemkonturet’s 
Annaler,” 1902. The book is written in Swedish. 

Ciacn.—We are | grr unable to say. Your best plan would be to write 
to the offices of the companies, with copies of your testimonials. We 
give a few addresses: Government Railways, Mr. L. K. Jones, Ottawa, 
Ont.; Canadian Pacific, Mr. E. H. McHenry, Montreal ; Grand Trunk 
Mr. H. H. Norman, 9, New Broad-street, London ; Great Northern of 
Canada, Mr. John Pitt, Shawinigan Junction, Que. 

J. W. J. (Barrow-in-Furness).—The following compositions may be used 
to fill up defects in cast iron, and allow painting :—(1) Mix asbestos 
dust into a stiff paste with sufficient whitelead ground in oil; allow to 
dry before rubbing down and painting. (2) Mix together 3 parts of 
litharge, by weight, 3 parts whiting, by weight, 10 parts graphite, by 
weight ; make into a paste with boiled oil. (8) Iron filings, made into 
a paste with water glass—silicate of potash. (4) Make into a paste 
with silicate of soda equal weights of oxide of zinc and black oxide of 
manganese; this coating cannot be rub down with pumice- 
stone. For defective joints and small holes, melt 1 part of black pitch 
and | part of rosin in a crucible, and add sufficient iron filings to form 
a stiff mass and allow to become cold. Heat the defective places in 
the iron, put a bit of cement on it and press it into the defective places 
with a hot iron, 


INQUIRIES. 


PAPER PRESSES. 

Srr,—Can any reader of Tue Encinggr inform me where a machine 
that would press paper into either small cubes or round plugs can be 
obtained, or give the name of any paper-pressing machine makers. 

Dundee, May 4th. 


SELF-ACTING INCLINES. 

Srr,—Can any of your readers tell me where the longest self-acting 
incline can be seen working in England or Wales, whether it is possible 
to work on a horizontal sheave with a single rope, and what calculations 
can be relied on for a successful result ? PERPLEXED. 

Wales. 








MEETINGS NEXT WEEK. 


Society or Arts.—Tuesday, May 17th, at 8 p.m. Applied Art Section. 
** Pewter and the Revival of its Use,” by Lasenby Liberty. 

THE Junior INSTITUTION OF ENGINEERS.—Friday, May 20th, at 8 p.m., 
at the Westminster Palace Hotel. Paper, ‘‘ Practical Notes on the 
Running of Motor Cars and Cycles,” by Lieut. W. G. Windham, R.N., 
King’s Messenger. 

THe INSTITUTION OF MINING AND MeTALLURGY.—Thursday, May 19th, 
at 8 p.m., at Burlington House, Piccadilly, W. Ordinary meeting. 
Paper, ‘ Miners’ Phthisis, its Causes and Prevention,” by Dr. J. 8. 
Haldane and Mr. R. Arthur Thomas. 

Tue InstiTuTION oF ELEecTricAL Encingers.—Thursday, May 19th, 
at 8 p.m., at the Society of Arts, John-street, Adelphi, W.C. Ordinary 
general meeting. Discussion, ‘‘ The Steam Turbine as applied to Electrical 
Engineering,” by Messrs. Parsons, Stoney, and Martin. 

Nortu-East Coast INsTITUTION OF ENGINEERS AND SHIPBUILDERS.— 
Wednesday, May 18th, at 7.30 p.m., in the Lecture Hall of the Literary 
and Philosophical Society, Westgate-road, Newcastle-on-Tyne. Discus- 
sion, =e Management of Belleville Boilers at Sea,” by Engineer Lieut. 
E. F. Baker. 


INSTITUTION OF ELECTRICAL ENGINEERS: BIRMINGHAM LocaL SEcTION. 
—Wednesday, May 18th, at 7.30 p.m., in the Physics Theatre, The 
University, Edmund-street. Annual general meeting. Paper, ‘“‘ Motor 
Starting Switches and Resistances,” by F. O. Hunt. “Visit, at 3 p.m., to 
inspect the Electrical Power Plant installed at the Birmingham Small- 
arms Works, Small Heath. 

RoyaL METEOROLOGICAL Society.—Wednesday, May 18th, at 4.30 p.m., 
at 70, Victoria-street, Westminster, S.W. Ordinary meeting. Discussion, 
“The Variation of the Population of India compared with the Variation 
of Rainfall, 1891-1901,” by Mr. W. L. Dallas. Papers: “Some of the 
Causes of Rain,” by the Hon. F. A. Rollo Russell, F.R. Met. Soc. “‘ Rain- 
fall a the Royal Observatory, Greenwich, 1815-1903,” by William C. 
Nash. 

Roya InstirutTion or Great Britain.—Friday, May 20th, at 9 p.m. 
Discourse on ‘The Radiation and Emanation of Radium,” by Professor 
Ernest Rutherford, M.A., D.Sc., F.R.S, Afternoon Lectures: Tuesday, 
May 17th, at 5 p.m., Lecture III. on ‘‘ Meteorites,” by L. Fletcher, M.A., 
F.R.S.—Thursday, May 19th, at 5 p.m., Lecture III. on “Great Britain 
and Europe (1763-1793),” by Arthur Hassall, M.A.—Saturday, May 21st, 
at 3 lop Lecture III. on “Sonata Style and the Sonata Forms,” by 
Donald Francis Tovey, B.A. 
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FORCED LUBRICATION, 


THE operations of all machines are cyclical; that 
is to say, they do the same things in the same order 
over and over again. This is equally true of the 
simplest possible machine and that which is most 
complicated. The cycle may be enormously pro- 
longed, as in Babbage’s difference engine, but in the 
end the eycle always returns on itself. If, now, any 
machine can work through one cycle, it ought to 
be able to work through two, and if through two, 
then through an indefinite number. The reasons 
why it cannot go on are very rigidly defined. Any 
machine may be stopped by wear, which will throw 
the parts out of adjustment; by friction, which will 
set up a resistance which the motive power cannot 
overcome ; or by the breakage of some one or other 
of its parts. This breakage will, as a rule, be 
brought about by the “ fatigue” of the metal, which 
gives way. Orit may ensue because some part of 
the machine “ seizes,’ and, the motive power being 
too great, breakage follows. It will be seen, then, 
that if parts are strong enough not to give way 


from fatigue, and the friction is not sufficient to set 
up much resistance or wear and tear, any machine 
which can pass through a few cycles may go on 
indefinitely for many years. In steam engines each 
revolution is a distinct cycle, and the cycles may be 
made to repeat themselves thousands, or even 
millions, of times without cessation. Thus, a marine 
engine has been known to run for 1000 hours with- 
out stopping, making in that time about 3,600,000 
revolutions. Numerous examples of the multi- 
tudinous repetition of cycles by machines will 
suggest themselves to our readers. 

The cycle of operations performed by the steam 
engine are very simple, but the stresses are often 
considerable, while the conditions make for friction. 
It may be taken for granted that the various parts 
are of dimensions so great that fatigue will not 
cause breakdowns. It is true that crank shafts and 
piston-rods fail now and then from this cause. But 
in general terms it may be said that the reason why 
a steam engine once started cannot run for ever is 
that the parts wear until they are out of adjust- 
ment. A familiar example is the “ knock”’ set up 
as a result of the wear of big end brasses. But it 
can be shown that there are two ways in wh*ch 
wear can be reduced to a minimum, or stopped 
altogether. One consists in making the surfaces in 
contact excessively smooth and accurate in shape, 
and extremely hard, a certain amount of lubrication 
being provided; as, for example, when a crosshead 
pin, being made glass hard on the surface,and ground 
truly cylindrical, is fitted with a very hard phosphor 
bronze bush, lapped out to a dead fit, with only that 
amount of play which will permit the existence of a 
film of oil between the surfaces. The other plan 
consists in taking measures to secure under all 
conditions the presence of a comparatively thick 
layer of oil between the parts in motion, which will 
absolutely prevent them from coming into contact 
at all. If this condition can be secured, then, so 
long as the parts are strong enough, it matters 
nothing at all of what they are made, nor is any 
minute accuracy of fit necessary. 

It is on the soundness of this theory that the whole 
practice of forced lubrication is based. What that 
practice is, and how forced lubrication is effected, is 
being set forth very fully in the series of articles on 
high-speed engines which we are now publishing. It 
is desirable that accurate notions should be formed 
on the subject. We know that many engineers 
regard forced lubrication as nothing more and nothing 
better than a means of keeping bearings well supplied 
with oil. In many cases pumps are fitted which 
serve to distribute oil to bearings, the oil being 
collected, strained, and used over and over again. 
The effect is not very different from that of 
the multiple lubricating boxes so much _ used 
in marine engine work, and first introduced 
about 1848 by Sharp, Roberts and Co. for 
locomotive engines. The essential feature of 
forced lubrication is that every bearing shall be sup- 
plied with oil under a sufficient pressure to keep the 
surfaces from coming into contact. It must be 
remembered that oil is an incompressible liquid. It 
can, of course, be squeezed out from between two 
surfaces, but so long as it is present between them 
it will play the part of a solid. It will prevent 
knock in a big end, because it takes up room and 
fills all otherwise empty space. But the expelling 
pressure being very heavy, it may be asked how it 
is possible to keep oil in the bearing. The answer 
is two-fold. In the first place, the effort of 
capillary attraction is so great that it is very 
difficult to expel all the oil between, say, a brass 
and acrank-pin. But besides and beyond this, if 
only the pumping power be sufficient to overcome 
the force tending to expel the oil, then the oil will 
remain. Let us fora moment regard the space in 
which oil can exist in the bearing as a species of 
tank out of which oil is being forced. If, now, the 
pumping power is sufficient to maintain the supply, 
and inject oil into the bearing as fast as it escapes, 
then the tank will always remain full. This is just 
what an efficient pump of the proper size, and driven 
at the proper speed, will do. 

That forced lubrication can prevent frictional 
contact, and wear and tear, has been proved to 
absolute demonstration. A steam engine so fitted 
may therefore repeat the cycles of its existence fcr 
ever. It will not wear out, and its end can only be 
brought about by breakdowns due to the fatigue cf 
the metal or some casualty. It may be asked, then, 
why is it that forced lubrication is not in universal 
use? The answer is, of course, that engines get on 
without it, and that it is somewhat costly to fit. It 
is not a new thing; but the world moves slowly, and 
forced lubrication is not yet as fully understood as is 
desirable. Cases have come under our own notice 
in which considerable sums have been spent on 
pumps and copper piping and the drilling of holes, 
with very incommensurate results. The mistake 





has been made to which we have referred above; c | 
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has been supplied to bearings, but not forced intothem. 
Forced lubrication must deserve the name. It is on 
the maintenance againstall odds of a substantial film 
ofoil which absolutely prevents metallic friction that 
the success of the system depends. In a big end, for 
instance, the coating of oil must be equivalent to a 
permanent increase in the diameter of the crank-pin. 
We have said above that under these conditions 
minute accuracy of workmanship is not essential. It 
is proper to add, however, that it is by no means easy 
to get efficient forced lubrication with any class of 
machinery that is not well finished. It is, perhaps, 
because hitherto forced lubrication has always gone 
exclusively with engines of very fine finish that 
engineers have formed the erroneous opinion that it 
is too expensive for ordinary use. 


DEFINITION IN SCIENCE, 


Many of our readers have, no doubt, perused the 
summary of Professor Ostwald’s Faraday lecture, 
on “ Chemistry without the Atomic Theory,” which 
we published last week. We think that it is more 
than probable that very few have any accurate idea 
of the meaning of the words used by the lecturer, 
or any adequate concept of the nature of the 
theory which he formulated. Professor Ostwald’s 
lecture is not exceptional. At all times obscurity of 
diction has hampered the enunciation of scientific 
pronouncements ; and as science makes new dis- 
coveries, and advances day by day farther into the 
realms of the unknown, words more and more fail 
her in her endeavour to make herself understood. 
Much has been heard recently about standardisation 
in materials. We have had the adoption of the 
metric system urged upon us, because it would 
secure cosmopolitan uniformity in our commerce. 
Is it not time that an attempt was made to 
standardise definition, so that the utterances of the 
philosopher and the scientist might be always 
understood ? 

A correspondent whose letter will be found upon 
another page, calls attention to the urgent need of 
establishing a clear understanding as to the meaning 
of two words, Energy and Force. Beyond question, 
so long as the meanings attached to these words 
are vague or contradictory, it will be impossible to 
make sure progress. The advent of radium has 
directed attention to the so-called law of the con- 
servation of energy; and the necessity for a definition 
of energy is more necessary now than ever before. 
It is useless to attempt to master science unless we 
form clear concepts of what we talk or write about. 
If, now, we take energy, and ask what it means, we 
find that according to the usual definition it is 
“capacity for doing work.” This does not really 
help us much, because, “ work” is a vague word, 
and refers not toa simple but a complex process. 
We shall each of us find, we think, that, if we hunt 
the ideas involved down, that we can form no 
concept of a display of energy apart from a change 
of position of something in space. Thus, for ex- 
ample, we associate the energy of an explosion with 
the flight of a projectile. The energy of crystallisa- 
tion is manifested bya rearrangement of the molecules 
in a solution, impossible without the movement of 
the molecules. It will be found that, no matter in 
what obscure sense an individual philosopher may 
use the word energy, the great mass of those who 
think about the matter at all can form no concept 
of energy apart from motion. When we speak 
of potential energy we mean just the same thing as 
active energy, only the period of action—otherwise 
of motion—is postponed. We have no certainty 
whatever that Professor Ostwald uses the word 
energy in this sense. We cannot be sure that he 
narrows it down to the equivalent of motion. In 
his mind the word may imply phenomena with 
which others do not associate it. In one word, 
unless we can frame for ourselves Professor Ostwald’s 
concept of energy, we shall simply deceive our- 
selves if we say that we understand him; can think 
as he thinks, or reason along his logical lines of 
deduction. 

Again, we find him speaking of forces in equi- 
librium as though they were exceptional ; but a force 
cannot be otherwise than in equilibrium. The 
popular concept of a force is that it is something 
unbalanced. If we lift a weight from the ground, 
the effort we put out is greater than the weight, and 
soon. But, in point of fact, it is nothing of the kind. 
There is no such thing in the universe as a single 
isolated force. Forces are always present in couples. 
They are always equal and opposite. They can 
effect nothing. They can originate nothing. They 
can change the position of nothing in the universe. 
If they can, then is Newton’s third law not true. 
It seems to be evident, therefore, that when Pro- 
fessor Ostwald speaks of “forces in equilibrium,” 
“centres of force,” and so on, he has formed a con- 
cept of force which is more or less peculiar to 
himself, and it is essential to progress that he sbould 





establish similar concepts in the minds of his 
disciples. 

It has been said with much truth that the cause 
of great obscurity must be sought in the poverty of 
language. The number of ideas that may be formed 
is unlimited; not so the number of words which will 
adequately convey them to others. An example is 
ready to hand in the new metallurgical phrase 
“solid solution.” This combination of words has 
the great defect that they are apparently incom- 
patible. The world has always hitherto associated 
the idea of “solution” with liquids and solids, not 
solids alone; yet they are employed to express a 
condition of matter the existence of which may be 
regarded without much error as a new discovery, 
and it seems to have been found impossible to get 
hold of a better word or pair of words to express 
that condition. So long, however, as the precise 
meaning of a word or group of words is understood 
in a world-wide sense, it matters nothing whether it 
is or is not the best word. When Tyndall told us 
that “heat was a mode of motion” he advanced 
a proposition that was absolutely intelligible. 
If he had written, “ heat is a form of energy,” we do 
not say that he would have been unintelligible, but 
to some persons he would have been vague, to 
others indistinct, to most thinkers unconvincing, in 
any case incomplete. The question would at once 
assert itself: What does Tyndall mean by energy ? 
Even if he answered the question, it would only be 
a roundabout verbal transaction. 

Abstract science—the science of research, inquiry, 
discovery—bristles just now with words the mean- 
ing of which is not certain—words which are, 
beyond question, employed by different persons in a 
different sense. The old methods of thought which 
gave the world the celebrated dispute as to the 
relation of momentum to motion are revived day 
after day; and men are either told glibly about 
things that they do not understand, or draw deduc- 
tions without forming any clear concept of the 
phenomena about which they talk and write. 
Nothing is gained in science by speaking about a 
“solid solution,” unless a clear concept of a solid 
solution can be formed. We speak of a “current” 
of electricity, when it is certain that there is no such 
thing as acurrent in the sense of flowing water. 
Deductions of enormous import are being drawn now 
about radium, and we are told that certain 
corpuscles are charged with positive electricity, 
while others are charged with negative electricity. 
The words “charge” and “ electricity’ are used 
without any adequate concept being formed of 
either charge or electricity ; and people begin to ask 
what is this thing that “charges” a corpuscle ? 
Is it a vibration of the ether? or is it a scrap of 
the ether itself? and so on. There are questions 
which may be asked and cannot be answered, and it 
is beyond question that in pushing inquiry we must 
now and then deal with things of whose nature we can 
form no concept. But there are old and important 
words about which it is quite unnecessary that any 
doubt should exist. Standard meanings can be 
assigned to these, and if it is found that standardisa- 
tion of this kind prevents the use of the word in a 
new sense, then let us have new words. It ought 
not to be difficult to define the meaning of energy, 
for instance. We do not want an explanation of what 
energy is, but we do want an invariable meaning 
for the word. Some advance has been made in this 
direction. A few years ago force was always 
defined as that which caused or tended to cause 
motion. Inthe present day this definition has been 
very properly dropped as wholly misleading and 
untenable, and instead the student is told that a 
force is simply one side of a stress. Much would 
be gained if those who speak of centres of force 
would keep this definition in mind. 


FOG-SIGNALLING. 


THE risks run by railway travellers during foggy 
weather are made very manifest by the recently 
published report of the Board of Trade inspecting 
officer, after his inquiry into the collision which 
occurred at Clapham Junction or the London and 
South-Western Railway on January 22nd last. In 
this case a train from Windsor ran into a train from 
Kingston, which was standing at the West Box 
home signal. The evidence of the driver of the 
former train is that he passed Point Pleasant 
Junction up distant signal against him, but that 
when he came to the home signal for that box, 
which also carries the distant for Wandsworth Town 
box, the fogman shouted out, “ All right, driver; all 
the signals are off,’ and the driver was shown a 
green light. The train proceeded, and the next 
signals to be passed were the home signals for 
Wandsworth Town station. The up through home 
signal was “off,” but the starting and advance 
starting signals were at danger, but the driver was 
unable to see them. Having been given a clear 





signal at the distant, he assumed that all the 
signals were “off,” and so he proceeded into the 
next section, and came into collision with the 
Kingston train as stated. There is no doubt but 
that the distant for Wandsworth Town was at 
danger, and it is fair to assume that if the driyey 
had been aware of this he would have stopped at 
the starting signal, which was the first signal at 
danger. It is necessary, then, to notice how it wag 
that an intimation was not given the driver as to 
the state of the distant signal. It would appear 
that a fogman was stationed at the distant, but he 
apparently did not know his duties properly, 
Circumstances were a little unkind to the man. 
The fog was so dense that the signal arms could not 
be seen by him or by the man who “ fogged " for an 
adjacent line, and therefore a “dense fugman” had 
to stand at the signals, who shouted to the two 
other men when their signals were clear. The man 
stood in a fog-pit by the side of the line he signalled, 
and in this there were indicators coupled to 
the signals which should have given him all the in- 
formation he wanted as to the state of the signals, 
but unfortunately they were of no use, as the wires 
were broken. The man appears also not to have been 
properly instructed in fog-signalling duties. He 
admitted that he had read the rules once, and stated 
that he was instructed by the ganger in the duties of 
fog signalman, but that the ganger did not tell him 
that he was to act as if the signal was at danger if 
he did not see it. The permanent-way inspector, 
gave him acopy of the rules, he said, but gave him 
no further instructions. Lastly, the man did not 
know that the signal he was acting for was worked 
from Wandsworth Town box (the next block post), 
and he understood that when the “dense fog- 
man” shouted “ clear” that both signals were “ off.” 
When the Windsor train was due the “dense fog- 
man” had not advised the fogman that the line was 
clear, and the man admitted that it was his duty to 
put two detonators on the rail, show a red light, and 
as he did not know whether the stop signal was 
“on” or “off,” he was to assume that it was at 
danger, and to tell the driver so. The man only put 
down one detonator, and that not properly fastened, 
so that it was swept off the rail by the engine, and 
no explosion occurred. He says he showed a red 
light to the driver, but there is a doubt about 
this; but he confesses that he never warned the 
driver as to the signals. The result was noexplosion 
of detonators, probably no red light, and certainly 
no verbal warning. Under these conditions 
the driver was justified in assuming that the 
signals were “off,” and as he could not see the 
starting or advance starting signals, he was misled 
in regarding these as being “clear,” after having 
obtained a clear signal at the distant. These being 
the facts of the case, it becomes necessary to se2 how 
such mishaps may be avoided in future. 

It may be first remarked that it isa rare event for 
a.collision in fog to take place owing to an error on 
the part of a fogman. They always make a point 
of putting a detonator or detonators down immedi- 
ately a train has passed, and are careful not to re- 
move them until they are certain the signal has 
been lowered, and if in any doubt they keep the 
‘fogs’ down, so erring, if at all, on the side of 
safety. 

Reference has previously been made to the fact 
that a clear road is indicated by no explosion being 
given, and, consequently, the absence of an explo- 
sion indicates a clear signal. According to the 
standard rules a green light should be shown to the 
driver by the fogman when the signal is “ off,’ and 
the second clause of the same rule provides that the 
absence of a (hand) signal after the explosion of a 
detonator must be regarded as equal to the exhibi- 
tion of a danger signal. The latter portion of this 
rule might have been quoted against the driver of 
the Windsor train, but this could not fairly be done, 
as, since the rule was drafted, circumstances have 
arisen which will have to lead to a modification of 
the rule. These circumstances are the introduction 
of machines whereby a fogman can attend to more 
than one line. He stands in such a position that 
he can put detonators on one line by hand in the 
usual way, and those for the other line he places by 
means of a machine. For the mechanically-laid 
fog signals he cannot give a hand signal, as he stands 
some distance away from the rail. As the London 
and South-Western Company uses these machines, 
drivers are accustomed to not receiving a hand 
signal after an explosion, and from the same cause 
they will not receive a green light when the signal 
is “ off.” Railway companies have been led to the 
use of these machines, as thereby they are able to 
effect an economy in their fog-signalling expenses, 
as one man can do the work of two under 
certain conditions, and this is a consideration 
as the demands upon them for fog-signalling 
get very severe. The number of signals to 
be “ fogged” keeps increasing, and it also becomes 
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exceedingly difficult to employ a man for fog- 
signalling, and especially at night, without exceed- 
ing his hours of duty, and laying the company 
open to an inquiry from the Board of Trade. It 
is to be assumed that these machines have the 
approval of the Board of Trade, as their Inspector, 
Major Pringle, not only recommends their adoption 
in his report on the Clapham Junction collision now 
under notice, but also in the report on a collision 
during fog on the North Stafford Railway in 
November last. It may be further assumed that 
the Board of Trade reeognise that the fog-signalling 
rule, as to the exhibition by the fogman of a hand- 
signal to the driver, is not being worked to where 
such machines are in use. So long as an explosion 
is given, the absence of a hand-signal is not a serious 
matter, as a driver will have had warning, and 
would naturally take steps to get his train under 
control, even without the rule—already quoted— 
that the absence of a hand-signal must be regarded 
as a danger signal. But where no explosion is 
given, no hand-signal shown, and there is abso- 
lutely no indication—as is the case in a dense fog— 
of the presence of a signal or its condition, it is 
decidedly unfair to a driver to have any method of 
working which may lead him into a trap. The 
absence of a fogman with his hand-signal has 
another evil effect, due principally to badly-arranged 
fog-signalling rules. It should be remarked that 
when a stop signal carries also the distant signal 
for the next signal-box, the same signals are piven 
by detonators for indicating that the upper stop arm 
is at danger as are given if that arm is at “clear,” 
and the distant is “on.” This is no doubt very 
absurd and misleading, but hitherto the difficulty 
has been met by the fogman verbally advising the 
driver when giving him the hand-signal. But where 
the fogman is now withdrawn the driver has to 
ascertain for himself, not only the condition of the 
upper arm, but of the lower one too. This is placing 
on the driver a responsibility he ought not to have, 
and it is surprising that the Board of Trade have 
never entered any protest against the innovation 
nor referred to the changes that have had to be made 
in fog-signalling in the two directions pointed out. 

It is admitted that the difficulty is a great one, 
but it is capable of solution, and the remedy is to 
be found in the adoption of a new code of signalling 
by detonators. At the present time one, two, or 
three detonators are used, all of which under certain 
circumstances indicate danger ahead. For fog- 
signalling purposes two detonators are prescribed, 
but the reason for the second detonator is to guard 
against a misfire of one of the pair. For some years 
most of the companies have been using a detonator 
containing two separate charges of powder and caps, 
and where these are used there is only one explosion. 
This makes the suggested revision and uniformity 
more difficult, but something need be done, and it is 
surprising that the Board of Trade have not taken 
any steps to bring the matter before the companies, 
and especially when it is remembered how ready 
they are to take up subjects, often of less importance. 
It is to be hoped, however, that railways will of 
themselves take the initiative. The Rule Book 
Committee at the Railway Clearing House have had 
the matter under consideration for some time, but 
pressure should be brought to bear upon them to 
make some recommendation. 

The suggestion will no doubt be made that auto- 
matic fog-signalling is the remedy, but the time has 
not yet come for that. The only automatic fog- 
signalling in general use is Raven’s apparatus on the 
North-Eastern Railway, but that is of no use where 
foreign engines are concerned. With all its draw- 
backs, fog-signalling by human agency is hard to 
beat. It is costly and difficult to keep up, especially 
during a long spell of fog, but, notwithstanding the 
unfortunate example at Clapham Junction, it 
possesses brains, can talk to a driver, can assist the 
signalman, and, if necessary, can take action in case 
of a mishap. 

One word more. As has already been said, cir- 
cumstances were against the fogman at Clapham 
Junction. He was badly instructed, and for this his 
ganger and permanent way inspector are to blame. 
For some reason they were not called upon to give 
evidence at the Board of Trade inquiry. Again, the 
indicators fixed in his pit for showing the position 
of the signals, were out of order. This is what 
might perhaps be expected, seeing that the apparatus 
stands out of use for months together, but if pro- 
vided they should certainly be kept in order. 
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H.M.S. TRIUMPH, 


Ir has been said that however excellent the Yarrow 
boiler may be in other respects, it is not so economical as 
the Belleville boiler. The information so far available 


about the coal consumption of large ships fitted with 
Yarrow boilers has been far too restricted to justify this 
argument. 


In the near future, however, the question 








will be solved in a very practical way. We believe that 
the Triumph, bought from the Chilian Government, who 
had named her the Libertad, was the first large ship in 
the British Navy fitted with Yarrow boilers. Full details 
of her trials have not yet been made public, but 
we are in a position to say that on her full-speed 
six-hour trial the indicated power, with all the 
boilers in use, averaged 18,500 horses, and the coal 
consumption was 1°73lb. This, it will be admitted, was 
very good work; but it was beaten on the twenty-three 
hours’ trial with nine boilers in use. The engines 
developed 6300 horse- power, or a little less than half that 
on the full-speed trial, but the consumption only rose to 
1°75 lb. of coal per indicated horse-power per hour. When 
it is borne in mind that the most economical speed for 
the engines is probably three-quarter full speed, or 9500 
indicated horse-power, it will be seen that the boilers 
must have been worked with great economy, or the result 
could not have been so good. We do not think that these 
figures have been beaten by any other vessel in the Navy, 
running under similar conditions. The Triumph hasin all 
twelve boilers, and they were guaranteed to the Chilian 
Government to supply steam for 12,500 indicated horse- 
power, a result which, it will be seen, was exceeded by 
about 1000 indicated horse-power. It is a curious fact 
that the economical efficiency of the Triumph is just 
about the same as that of the Usk torpedo destroyer, 
which, indicating 7600 indicated horse-power, used 
1°77 lb. of coal per indicated horse-power per hour. The 
engines of the two vessels are, of course, entirely different ; 
but the high-speed machinery of the Usk does not appear 
to be more economical than the comparatively slow- 
running engines of the warship. 


LOCOMOTIVE ENGINE RESISTANCE. 


Tuat the resistance of locomotive engines at high 
speeds is not realised in the United States more fully 
than in this country is demonstrated by the following 
extract from a paper on “ The Modern Steam Locomotive,” 
by Professor Goss, of Purdue University, where testing 
plant has been in use for some years :—‘ The amount 
that a locomotive will pull at the drawbar depends upon 
its speed. At slow speed the maximum pull is limited 
by adhesion. After the point in the speed is reached for 
which the adhesion is sufficient to permit the develop- 
ment of the full power, the pull, assuming no loss of 
power between cylinder and drawbar, is inversely pro- 
portional to the speed. For a locomotive capable of 
developing 1200 horse-power the pull at 25 miles is 
22,500 Ib., while at 80 miles the pull is 7000 lb. The loss 
between the cylinder and drawbar, however, which in an 
actual locomotive must always occur, reduces the 
maximum actual pull at 80 miles to about 5000 1b.” Now, 
the experiments mentioned at the last meeting of the 
Institution of Mechanical Engineers, show that if the pull 
were 7000 Ib. at 80 miles an hour, there would be not 
5000 Ib., but probably about 1500 Ib. left to pull the train. 
An engine of the kind which Professor Goss had in view, 
four-coupled, and with driving wheels only about 6ft. in 
diameter, could hardly be made to run with only its tender 
behind it as a load at 75 miles an hour. To get an 
appreciable pull a much larger wheel would be required. 
The deductions drawn from a locomotive in a testing 
laboratory are only of value when used in one direction, 
and for one set of conditions. But when an engine is 
travelling at a high velocity, not only do the laboratory 
factors come into play, but a number of other conditions, 
the influence of which is for the present only imperfectly 
understood. 








NEW BRIDGES AT CAIRO. 


LARGE numbers outside the profession will rejoice that the 
contract for the three bridges required at Cairo has come to 
this country. This week it has been announced that the 
joint tender of Sir Wm. Arrol and Co. and Messrs. Head, 
Wrightson and Co. has been accepted by the Public Works 
Department at Cairo, which, we believe, is advised by Sir 
Wm. Garstin, and such assistants as Mr. Perry, and others. 
We understand that thirty-three or thirty-four firms tendered 
for the bridges on a specification which had been issued by 
the Egyptian Government some months ago, and made this 
a competition open to the world. Among the competitors 
were some of the best known firms in England, France, 
Belgium, Germany, and Switzerland ; but, after a preliminary 
examination, four tenders were chosen for a limited com- 
petition. Those four were Dayde and Pille (French), who 
submitted designs up to £237,0C0; La Compagnie de Fives 
Lille (French), for designs from £179,600 to £204,000; La 
Société Anonyme de Constructions Mécaniques, Cail 
(French), for £204,000; and Sir Wm. Arrol and Co., for 
£200,000. After further consideration and explanation it 
has now been found that the decision has been given in favour 
of the tender submitted by the last-named firm, which will 
proceed to execute the order in conjunction with Head, 
Wrightson and Co., Limited. Such a result, at a time when 
a strong searchlight is being thrown upon our methods in 
trade and industry, is exceedingly satisfactory, and all the 
more so that it will be observed that the lowest tender has 
not been accepted, and yet an English design and English 
work take a prize. 

Design and work, we have just said. For the specifications 
were couched in general terms, and left those who tendered 
to suggest designs which they would be ready to execute. 
This was, nevertheless, subject to the fact that the bridges 
would occupy a prominent place on the Nile. Some regard 
to ornament, and even beauty, would therefore be welcomed. 
When the drawings of the accepted bridges are produced it 
will be found that, much to the credit of the designer, these 
bridges will add to the attractions of the Land of the 
Pharaohs, and that Father Nile will reflect a thing of beauty 
—though it may not last for ever. 

On consulting a plan of Cairo, it will be evident why 
the Egyptian Government resolved to span the Nile by 
new bridges. The bridge which now crosses the Nile at 
Cairo is opposite the Boulevard de Koubry, and crosses the 
southern end of the island of Bulak, continuing by the Pont 
des Anglais to the route de Bulak Dakrur on the western shore 








of the Nile. This is the fashionable drive of an afternoon, 
when the bridge is thronged. Again, the bridge has a swing, 
which is opened for about two hours daily; but these hours 
are not fixed, and much inconvenience is caused. Hence the 
new project for the three bridges. The new bridges will be 
in a more southerly position, and will cross the Isle de 
Rodah. The one lesser bridge will cross from near the 
Hospital Kasr-el-Din opposite the northern end of Rodah to 
the island, and will be 67 m. long. The second structure 
will cross from the Old Cairo Road opposite the southern end 
of Rodah to the island, and wil) be 83m. long. The chief 
structure will be 535 m. in length—the Kasr-el-Nil, the pre- 
sent bridge, is only about 325 m. long—and will span the 
Nile from Rodah to Ghizeh, being, in fact, a continuation of 
the second bridge. At Ghizeh the new roadway will lead on 
to join the tramways westward, and on to the Pyramids. It 
is also clear that the relief to traffic will be very great, and it 
is confidently hoped that the improved communication will 
lead to the rapid development of the site-ground on the 
Ghizeh side. 

Naturally chief attention will be directed to the larger 
bridge projected, which will be 535 m., say 1760ft. long, cr 
about a third of a mile. It will be 65ft., or 20m. wide, 
or about 5ft. wider than our Tower Bridge. The official 
specification had laid down the requirements as regards 
length and width, loads to be carried, and the maximum 
stresses which might be worked to; and to this, as already 
intimated, was added the suggestion that the artistic quali- 
ties of the design should receive attention. 

Technically, it may be said that the designer intends to 
cast a bridge over the Nile, of which the bridge at West- 
minster isthe prototype, though by no meansclosely copied. It 
will be a girder bridge, supported by fourteen double piers of 
cylindrical form. Deep outside girders, such as are often 
seen in railway bridges, especially in America, would be out 
of place in such a site, and it was evident that were all the 
girder work of the superstructure kept below the surface of 
the roadway it would permit of a clear view of the surround- 
ing country and city to be obtained from the bridge—a 
feature of importance at Cairo. The large bridge will 
possess a swinging portion, allowing for two clear waterways 
of 65ft. each when the bridge is open. Its mechanism will 
bé of the latest type, and actuated by electricity. A double 
line of tramways will be carried by the bridge from the Old 
Cairo Bridge to Ghizeh, where they link with the line to the 
Pyramids. 

The foundations required considerable study, as they have 
to be 90ft. below high Nile. The cylinders will be sunk into 
the Nile deposit, which is, apparently, of a great depth at the 
site. Compressed air will be used for this work. The plans 
and tenders include a large number of details in drawings, 
explanatory of the proposals now accepted; a complete set of 
the calculations involved; and, in addition, general draw- 
ings and perspective views were submitted to display the 
completed bridge. The plan is for lattice girder spans of 
about 140ft., the underside of the girders being arched. 
These, however, are carried forward to a length equal to one- 
half of a span beyond each pier, and are joined up with 
similar girders at the centre. This arrangement gives the 
minimum in material, and allows the steelwork to be kept 
wholly below the surface of the roadway. As the traffic will 
be heavy, it was found desirable to place five main girders in 
the cross section of the bridge. The balustrade is of a hand- 
some design, and at intervals the authorities will erect 
standards for light arrising out of the coping, according *o the 
designer’s plans. They will be secured by a direct connec- 
tion with the girders, and will add much to the attractive- 
ness of the whole. At each end ofthe bridge ornamental 
abutments of stone, massive in proportions, and, eventually, 
surmounted by Egyptian lions couchant, will be provided, 
which, it is hoped, will add much to the artistic character of 
the work. 

The three bridges are a part of a plan which includes the 
improvement of Ghizeh by means of a series of roads and 
other works which will make it more attractive both for 
pleasure and dwelling sites. The whole improvement scheme 
will cost between £300,000 and £400,000, of which the three 
bridges will account for £200,000. 

It is evident, from the facts now recited, that the elaborate 
plans submitted to the Egyptian Government for these 
bridges must have involved a large amount of careful work 
by an efficient staff. It is, we believe, known to have occu- 
pied many months in preparation for the great open com- 
petition. Mr. J. E. Tuit is responsible for the designs and 
calculations, while he, in turn, was assisted by a staff at the 
London office, Mr. Adam Hunter being his chief assistant. 

The principal tenders were as follows :— 

Pearson (London), Belgian steel various designs, from 
£328,000 to £400,000 ; English steel, £363,500. 

Arrol (Glasgow), £200,000. 

Compagnie de Fives Lille (French), various designs, from 
£179,600 to £204,000. 

Harkort, of Duisburg (German), £330,400. 

Jackson (London), £407,800. 

Rass and Cie., of Bale (Switzerland), £224,360 to £255,480. 

Monguier and Kessle, from £187,200 to £197,200. 

Société des Ponts et Travaux Neufs de Paris, £206,000. 

Société Anonyme de Constructions Mécaniques, Cail 
(France), £204,400. 

Dayde and Pille (France), various designs, ranging up to 
£237,000. 

Société Anonyme de Constructions Mécaniques du Sol 
(France), £164,000 and £190,000. 

Baume and Marpent (Belgian), various designs, ranging up 
to £214,600. 

Padora Rolin and Cie. (merchants at Cairo), £204,960. 








STUDENTS OF THE INSTITUTION OF CIVIL ENGINEERS.—The 
students of the Institution of Civil Engineers held their annual 
dinner on the 28th inst. It was very enjoyable. The speeches 
were not long, and they were not too serious, the time that is 
usually devoted to them being given to an excellent musical pur- 
formance by ‘‘ The Follies,” who it was generally remarked moved 
the reverend seigniors of the upper table to quite as much laughter 
as the young men below them. 

ConTRAcTS.—Messieurs H. Hersent et Fils have ordered a second 
patent rock cutter from Lobnitz and Co., Limited, Renfrew, fcr 
their works at Dakar. _The contract for condensing piant, cooling 
tower, and pipe work for the tramways generating station of the 
Preston Corporation has been secured by Isaac Storey and Sons, 
Limited, Manchester. The Birmingham Corporation have jus‘ 
placed an order with the British Westinghouse Electric and Man: 
facturing Company, Limited, for three-phase generating plant of 
an aggregate capacity of 3000 kilowatts. This will consist of one 
1500-kilowatt rotating field 25-period, 5000-volt generator, running 
at 166% revolutions per minute, and three similar machines of 
500 kilowatts, each running at 250 revolutions per minute. 
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LOCOMOTIVE ENGINE DETAILS, GREAT 


WESTERN RAILWAY. 


We illustrate this week a second set of details of loco- 
motive work on the Great Western. The details given 
are of the spring hangings and equalisers for the 2-6-2 
tank engine No. 99. It will be observed that the leading 
pony is equalised with the adjoining drivers, having 7 tons 
10 cwt. on the pony truck and 17 tons on the drivers. 
The main drivers are sprung independently. The trail- 
ing drivers are equalised with the radial axle, having 
17 tons on the trailing drivers, and 14 tons on the radial 
axle. These weights are with the engine in full working 
order. 

Above we give an external elevation of the tank engine 
No. 99. Our Supplement completes our illustration of details. 
The principal dimensions of the engine are given in the 
accompanying table :— 

Cylinders— 
Diameter 
Stroke .. .. 
Steam ports.. 
Exhaust 
Boiler— 
NEE. os nd j:00 
Diameter outside 
Fire-box— 
ne ae A eee . Tit. x ft. 3im. x 4ft. 
Inside oe sine 6ft. Zin. x 4ft. 34in. x 3ft. 2}fin. 
Height .. 6ft. Oy,in. & 5ft. O¥sin. 
Tubes— 
Number Sn ee 280 
Diameter Lgin. 
Length... .. .. lift. 4p,in. 
Heating surface— 


13in. 
30in. 
31fin. x Lin. 
. 3l}in. x 4}in. piston valves 


iLft. 
Sft. Ofin. & 4ft. Spin, 


1396-58 square feet 
191-31, si 
1517-89 
20-35 


— Shc bak 
Area of firegrate .. 
Wheels— 
ie. eee ee ee . 2in, 
Intermediate aoe a ee 
a er ok 
ee Se 
Radial truck ot ae ee ee 
Water capacity of tank - se « «+ 1880 gallons 
Working pressure .. 195 Ib. 
Tractive force.. 25,036 Ib. 


” ” 








BOMBAY’S NEW DOCKS. 


A SPECIAL meeting has been held by the Trustees of the 
Port of Bombay to consider the tenders for the excavation 
and masonry of the new docks. A report by the Docks 
Committee, dated April 14th, 1904, was read, stating that 
the following is an abstract of the tenders received :— 


Amount Date of 
Rs. Completion 
2,09,44,956 June Ist, 1912. 
1,98,30,817  ,, Ist, 1910. 
1,97,04,015 Ist, 1912. 
. 15th, 1911. 
Ist, 1910. 


Messrs. Pearson and Son .. 
Messrs. Lowtherand Co. .. .. 
Messrs. Price Wills and Reeves 
Messrs. Kirbyand Co... .. .. 
Engineer's estimate 


The report observed that it has been decided that the work 
of removing the dam to be done with the aid of the Trustees’ 
dredging plant shall be carried out departmentally, and ex- 
cluded from the contract. Messrs. Lowther and Co. have 
also reduced their rate for one of the items of the contract, 
and rey these corrections the tenders of the following firms 
stand at :— 


1,71,61,357 
1,77,13,866 


Amount 
Rs 


1,89,64,102 
1,85,61,015 


Messrs. Lowther and Co. .. .. 
Messrs. Price Wills and Reeves 


The representative of Messrs. Price Wills and Reeves has 
consented, on further consideration, to alter the date for com- 


pletion to June 1st, 1911. The Committee, after full con- 
sideration of all the tenders, unanimously recommended the 
acceptance of the tenders of Messrs. Price Wills and Reeves, 
a contracting firm of the highest standing, having extensive 
experience in dock and harbour work. 

They further recommended that the contract shall embody 


provision for the grant of a bonus to the contractors of 
Rs. 4,00,000 if the work is completed by June Ist, 1910, and | 
Rs. 2,00,000 if completed by January Ist, 1911. 

Allowing credit for value of stone from excavation to be 
used in the masonry, and for the removal of the dam to be 
done departmentally, the tender is Rs. 94 lakhs in excess of 
the engineer’s estimate, but it is anticipated that this will be 
fully covered by savings on other items, and there will be no 
excess on the total. 

The following resolution was passed :—The tender of Messrs. 
Price Wills and Reeves submitted with their letter dated 
March 21st, 1904, omitting the removal of dam as per their 
letter of April 13th, 1904, and the time for completion being 
altered to June 1st, 1911, as per their letter of April 13th, 1904, 
is accepted as recommended by the Docks Committee. (2) 
Provision should be made for the grant of a bonus as recom- 
mended. (3) The drawings for the dam submitted by the 
unsuccessful tenderers should be returned to them. 








MOTOR BOAT TRIALS. 


WE have received from the Technical Secretary of the Auto- 
mobile Club of Great Britain and Ireland (Mr. Basil H. Joy), 
a copy of the rules which have been drawn up in connection 
with the ‘“ reliability’’ trials of motor boats that are to be 
held in Southampton Water on July 26th and 27th next. 
The trials will only be open to boats fitted with internal com- 
bustion engines, and in deciding upon the awards the question 
of the comparative safety and price of the fuels used will be 
taken into consideration in addition to general efficiency. 
The runs will extend over ten hours each day. There will be 
five classes, for yachts’ dinghies, not exceeding 15ft. over all ; 
yachts’ launches of 20ft., 25ft., 30ft., and launches over 30ft. 
Gold and silver medals will be awarded in each class, and the 
winner will be the boat with the highest number of marks, 
arrived at as follows :—‘‘ Reliability,’’ 100, less one for every 
minute or part of a minute stoppage ; general condition after 
trial—100 or less, to be awarded at the discretion of the 
judges ; speed—50, less one for every tenth of a knot per hour 
less than the fastest boat in the class, all such speeds being 
calculated for comparison on the basis of the Marine Motor 
Association time scale. The speed is to be taken as the mean 
speed of all completed runs, all stops to count in the running 
time ; safety—30 or less, to be awarded at the discretion of 
the judges, according to fuel and arrangements ; economy of 
fuel—20 to the most economical boat in pence per M.P. 
per hour; two marks to be deducted for each tenth of a 
penny increase in relative cost of fuel per M.P. per 
hour above the most economical boat. (M.P. is the motor- 
power under the Marine Motor Association formula.) 








CABLEWAY IN THE ARGENTINE. 


THERE is now being built on the Argentine side of the 
Andes what claims to be the longest cableway in the world, 
and also to have the highest engine station in the world. 
The cableway extends from Chilectio station on the Argentine 
Northern Railroad, which is 3430ft. above sea level, for a 
distance of 22 miles to a point 14,933ft. above the sea. The 
route is over a chain of rocks and precipices, and in places 
the cable spans chasms 2800ft. wide, with a valley 650ft. below 
at its deepest point. In other places, iron towers 130ft. 
high support it. All the structural parts have to be brought 
on mules to the sites where they are required. The Leipsic 
firm of Adolf Bleichert and Co. is carrying out the work, and 
already about 2200 tons of material, packed in no fewer than 
16,000 bales and boxes, have been shipped from Antwerp. 
The length of the wire rope to be used is 87 miles. The line | 
will be built to carry 44 tons of ore per hour, a car, with a | 
capacity of 1100 lb., being despatched every 45 seconds. 


| Exhibition, Saint Louis, Missouri, 


INTERNATIONAL ENGINEERING CONGRESS. 

AN International Engineering Congress, under the auspices of 
the AmericanSociety of Civil Engineers, will be held at the Universal 
U.S.A., during the week of 
October 3rd to 8th, 1904. 

The Congress will be one of a series of International Scientitic 
Congresses to be held at the Exhibition under the general 
authority, and with the co-operation of the Director of Congresses. 

The development of engineering science during the past decade 
has been so rapid, and has extended over so wide a field, that the 
Universal Exhibition at Saint Louis seems to be a fitting time at 
which to review the work of the past, and obtain an authorita- 
tive epitome of present practice. 

The object of the Congress is to secure a thorough international 
consideration of certain branches of engineering work, which have 
been selected with special reference to their present interest and 
importance. 

In order to facilitate the work of the Congress and to ensure the 
presentation of topics in a systematic manner, the Committee have 
prepared the subjoined list of the subjects which have been selected 
for review and discussion. 

It is to be understood that the list of subjects proposed is some- 
what tentative, and may be slightly modified as the details of the 
programme are perfected. 

As a basis for discussion at the sessions of the Congress, the 
Committee has invited engineers specially qualified in each of the 
various branches covered by the list below, to prepare a review 
of the development during the past ten years in that branch in the 
United States, together with a summary of present practice. 
Engineers in other countries, experienced in these various lines, 
will be specially invited to prepare similar papers presenting a 
review and summary of practice in their respective countries. 

It is proposed to print these papers in advance, in order that 
a full discussion at the various sessions may be elicited without 
giving up any time to the reading of papers at the Congress. 

All engineers in the United States and in all other countries are 
invited to become members of the Congress, to attend the 
sessions, and to take part in the discussions; or, if unable to 
attend, to forward written communications on any of the selected 
subjects, It is not expected that delegates will be formally 
appointed, it being intended that an opportunity to attend 
shall be afforded to any who may wish to become members of the 
Congress. 

The papers, together with the discussions upon them, will be 
collated and published in one or more volumes by the American 
Society of Civil Engineers. 

The membership fee in the Congress will be 5 dols., which 
will entitle the member to participate in the Congress and to 
receive a copy of the published proceedings. 

Membership may be secured by forwarding this fee, with name 
and address, to the secretary of the Committee, Charles Warren 
Hunt, 220, ‘Vest Fifty-seventh-street, New York City, who will 
issue a receipt therefor. Each member will receive all notices, 
programmes, &c., issued in advance of the Congress. 

List of Subjects :—1, Harbours ; 2, Natural waterways ; 3, Arti- 
ficial waterways ; 4, Lighthouses and other aids to navigation ; 
5, Traffic on improved waterways, as compared with seaboard 
traffic, and the effect of this development on railroad traffic ; 
6, Purification of water: (a) For domestic use ; (4) For the pro- 
duction of steam ; 7, Turbines and water wheels ; 8, Irrigation ; 
9, Railroad terminals: (a) At ports; (J) Inland; 10, Underground 
railways ; 11, Locomotives and other rolling stock ; 12, Live loads 
for railway bridges ; 13, The substitution of electricity for steam 
as a motive power ; 14, Sewage disposal ; 15, Disposal of municipal 
refuse ; 16, Ventilation of tunnels; 17, Highway construction ; 
18, Concrete and concrete-steel construction; 19, Deep founda- 
tions ; 20, The manufacture of steel; 21, Tests of materials of 
construction ; 22, Passenger elevators ; 23, Pumping machinery ; 
24, Dredges: Their construction and performance ; 25, Steam 
turbines ; 26, Electrical power: (a) Generating stations ; ()) Trans- 
mission ; 27, Naval architecture ; 28, Marine engineering ; 29, Dry 
docks ; 30, Ordnance ; 31, Fortifications ; 32, Mining engineering : 
(«) Surveying; (4) Hoisting; (c) Ventilation; 33, Engineering 
education, (Sub-divisions under this heading not yet deter- 
mined.) 34, Gas engines; 35, Surveying; 36, Ocean hydro- 
graphy ; 37, Wharves and piers. 








Tue total foreign trade of Germany has risen from 
78,300,000 tons in 1902 to 85,300,000 tons in 1903, valued at 
approximately £570,000,000, or nearly £40,000,000 more than in 
the immediately preceding year. This represents an increase in 


| value of 74 per cent., and, approximately, 9 per cent, in quantity. 
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DOCKYARD NOTES. 


Tue following is a list corrected to date of the armament of 
h new warships to be laid down during the present financial 
: : and of those completing for sea :—Two battleships, Lord 
y i class, 15,000 tons odd; four 12in., eight 9°2in., 
bie )-pounders. Four cruisers, Warrior class, 13,500 tons 


twenty oin., four 7-5in. Two Duke of Edinburgh class, 


7. tons odd ; six 9°2in., ten6in. Six Devonshire class ; four 
13,5 oe Gin. ‘The 18,000 ton battleships are definitely 
4 ° Degas 


abandoned— _docks for them would have to be built. 





Tur Revenge is turning over wholesale to the Exmouth. 
The former has cylindrical boilers, the latter water tubes of 
the Belleville type, and an interesting experiment will be 
essed in seeing how the cylindrical staff of the Revenge 

et on with the Bellevilled Exmouth. Apparently no fears 
2 entertained as to the result ; but the experiment will be 
keenly followed by many. 


witn 





CoaLine at sea experiments are being carried out with the 
gunboat Basilisk at Portsmouth. The inventor of the system 
js a naval officer, Engineer-lieutenant H. W. Metcalfe, of the 
staff of Osborne Naval College. 





Many stories of Russian engine-room complements have 
been about — the war, usually vagy from their 
efficiency. According to the latest that we hear this is 
incorrect, and the following ships during the operations have 
all steamed at very nearly their trial speeds :—Bayan, 
Gromoboi, Peresviet, Pobieda, Diana, and Novik. The 
Pallada, Retvizan, and Tsarevitch have had no chance of 
steaming, owing to the unforeseen events on February 9th. 
The old Rossia, too, though below her original record, has 
exhibited some unexpected steaming powers. The three 
Poltavas proved terribly lame ducks, their boilers being 
nearly worn out. 





Iv the Japanese fleet engine-room efficiency is known to be 
of a high order, and all the — have steamed well, except 
the Asama, whose boilers have had heavy wear in the past, 
and so were not pressed. The best results of all were from 
the Idzumo, closely followed by the Asahi and Mikasa. 


Tur two new Japanese battleships building at Elswick and 
Barrow will be named Kashima and Katori. 





Tue French cruiser Renan, which is a Gambetta with 
several guns taken out and some changes in dimension, with 
a view to producing something as fast as the British Drake 
class, will have Niclausse boilers. The Victor Hugo, 
recently launched, is to be fitted with Bellevilles. 





Tue record for firing torpedoes from submerged tubes used 
to stand at about one per five minutes. Recently, owing to 
improvements in firing, it reached a rate of three in two 
minutes. Now it stands at five in fifty seconds—a figure 
that sounds almost impossible. With rapid-fire torpedoes 
accuracy will become of less importance, for a fleet will be 
able to make the sea full of them. 


Tue ahead and astern fire guns in the Duke of Edinburgh 
and Black Prince have been ‘‘ sealed up,’’ so that the 6in. 
will be broadside guns only. This will considerably improve 
speed in dirty weather, and the loss of a couple of out-of-date 
guns firing axially is never likely to be felt. 





A SUBMARINE depdt is to be established at Haslar Creek, 
Portsmouth, in a spot formerly devoted to yachts. The work 
is to be pressed forward with the utmost rapidity. 





CoLONEL CuNIBERTI, the famous Italian naval architect, 
has emerged triumphant from the Socialists’ accusations that 
his ships were ‘‘ no good,’’ &c., though it took legal proceed- 
ings and a challenge to a duel to convince the Italian public 
that political gentry of the ranting type are not necessarily 
reliable experts in matters pertaining to naval architecture. 





IraLiaN naval engineers are in future to be generals, 
colonels, and so forth, according to a recent decree, which 
accords them military titles. General of naval engineers sounds 
abit funny, but so too, in these days, of inspector of nuisances 
- so on, will inspector of machinery sound a few years 

ence. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opwnions of our 
correspondent. 


RAPID CUTTING TOOL STEELS. 

Sin,—The criticisms of Mr. Pendlebury in your issue of 
April Ist, page 331, seem to call for some explanation on behalf of 
the Manchester Committee. ; 

Mr. Pendlebury says :— 

(1) **The speeds and feeds . . . . were lower than some 
results previously published.” 

The aim of the Manchester Committee was to show results that 
could confidently be repeated in ordinary workshop practice, and 
thus encourage the use of the new steels. The trials were made 
under the supervision of unbiassed observers, the depth of cut was 
taken by measurements of the work before and after each trial, 
the speed was taken by a counter on the lathe spindle, the cut- 
tings removed were weighed, the tool-steel makers did not have 
any preliminary canters to ascertain the most suitable speed under 
the various conditions, and a// the trials made were tabulated and 
published. If you sum up all these drawbacks to record making 
you will readily understand why our experiments did not show as 
good results as private runs by makers of machinery or tool steels. 
I have repeatedly noticed in technical papers reports of tests 
showing higher speeds than we obtained, but on careful perusal 
these have been always found to be wanting in some of the essential 
features of trustworthy trials. Generally the time taken is so 
short as to be of little value for purposes of comparison with work- 
shop practice ; sometimes ‘the “‘ weight removed” is evidently 
merely calculated from the assumed cut and speed, and not, as 
with us, obtained by actual weighing ; this alone would in some 
cases show a discrepancy of perhaps 20 per cent. in the results. 

(2) “‘A spindle 54in. diameter . . seems light . 
for a 16in, lathe.” — 

The Committee started out—over two years ago now—to try 
tool steels under, as far as possible, workshop conditions as then 
existing in most shops. If they had waited for finality as to size 
of spindle and other proportions of lathes ‘the engineering world 
would not yet have had the results before them. As a machine- 
tol builder said on the night of the discussion, a lathe of suitable 
proportions, such as he would like to offer the Committee for 
further trials, would weigh over 100 tons. He doubted whether 
any public institution would be able to take in sucha machine, and 








it was not considered desirable to carry out the trials at any 
private works, 

(3) ‘* The skin had previously been removed. This... . 
reduced the value of the trials,” 

If Mr. Pendlebury would give us some reliable figures of the 
difference in sj of cutting before and after the removal of the 
skin it would be of the greatest value. The Committee was only 
mortal, and to have gone into all the interesting side-issues as they 
arose would have taken the rest of their expected lives. My own 
opinion is that so long as the point of the tool is well under the 
surface the skin makes little difference. Mr. Pendlebury will, 
however, find some interesting information in the discussion that 
took place on the Report. 

(4) **No allowance is . . , 
the saddle.” 

I cannot do better than refer Mr. Pendlebury to the forthcoming 
paper at Chicago by Dr. Nicolson, as it bears upon this as well as 
upon other points. 

(5) ‘In actual practice . . . . the shafts being turned are 
not strong enough. . . .” 

And yet Mr. Pendlebury takes us to task for not attempting 
heavier cuts. The cuts chosen were such as are found in the 
majority of ordinary shops in our own district, and are perhaps not 
quite the same as in Sheffield, Newcastle, or Glasgow, where heavier 
work is more common. 

(6) ‘‘The table cannot be taken as a fair guide for ordinary 
lathes,” 

I fail to see the object of Mr. Pendlebury quoting the gross horse- 
powers in his Table D. The net powers were very carefully worked 
out as explained in pages 243 and 25] of the Report, and only these 
should be used for any comparisons. Careful perusal of the Saget 
will show that the erroneous deductions suggested by Mr. Pendle- 
bury were especially guarded against. Moreover the ascertained 
loss due to friction was found to be 2 or 2 horse-power, and not 
about 7 horse-power, as Mr, Pendlebury suggests. 

(7) “ The results on cast iron do not appear to be in agreement.” 

Mr. Pendlebury entirely overlooks the effect of differences in tool 
shapes, but this is only another of the side-issues I have already 
referred to, and on this again there will be much valuable informa- 
tion in Dr. Nicolson’s paper to be read at Chicago. 

For further guidance of your readers I may say that copies of the 
complete Report, with the discussion, and also illustrations of 
all the tool shapes used during the trials, can now be obtained from 
Mr. Hazelton, the secretary of the Manchester Association of 
Engineers. DANIEL ADAMSON, 

yde, May 3rd. A Member of the Committee. 
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THE FRENCH NORTHERN SQUADRON, 


Sir,—Referring to your last ‘‘Dockyard Notes” about the 
artillery of the new French battleships Liberté, Justice, Verité, and 
Democratie, I can tell you, thinking it will be, perhaps, of interest 
to your readers— 

(1) That the weight of armour-piercing shots of the secondary 
7-6in. guns is not at all 155 1b., but exactly 189-7 Ib.—86 kilos.— 
that is to say, a good bit nearer the 200 lb. of the British 7-5in. 
than it was said to be. 

(2) That it is not yet quite sure there will be eight 4in. quick- 
firing guns. It is only likely ; no more. 

The given weight of 155 lb. for the 7-6in. armour-piercing shot 
was the exact one for the 1887 and 1893 guns, but since the 
1893-96 artillery is in service the weight of all armour-piercing shots 
has been increased ; from 100 Ib. up to 114-6 lb. for the 6-4in.— 
164-7 mm.—guns, and from 155 lb. up to 186-7 lb. for the 7 -6in.— 
194-6 mm.—guns, The weights of the shots for the 1902 patterns, 
which are to be mounted on the battleships of the Verité class and 
Michelet type, are exactly the same as those above given, the 
principal difference in the two types of ordnance being the increase 
of initial velocity from 2870ft. in the 1893-96 up to 3002ft. in the 
1902 (service velocity). The 1902 guns are also a little bit heavier 
and about five calibres longer. 

In both types of ordnance the increase in weight of armour- 
piercing projectiles, in comparison with those of 1887 and 1893, is 
the result of the adoption of the cap, Since 1896-97, capped 
armour-piercing shots have been supplied to all guns in service in 
the French navy, even for guns of earlier patterns than those of 
1893-96. 

To allow comparison with British guns, I give- you below the 
muzzle energy in foot-tons of the 6-4in. and 7-6in. guns of 1893-96 
and 1902-patterns :— 

Artillery, 1893-96 pattern. 
6- tin. guns (164-7 mm.)— 
NE eer eee 
Weight (a.p. shot) oe LeStt Reno” ne xo. TE 
Muzzleenergy .. .. .. .. «. «. « 6400 foot-tons 

In use on board all battleships, from the Jena up tothe Republique and 
— and on cruisers of the Montcalm, Sully, Desaix, and Leon Gambetta 
classes, 

7-6in. guns (194-6 mm.)— 


Emoabamees: 5 foe. in Ee ee ‘ee oe SO 
Weight (a.p. shot) recent tae Foe? he \o~ Se 
Muzzle energy 10,588 foot-tons 


In use on board the Montcalm, Sully, and Gambetta classes. 
Artillery, 1902 pattern, 
6-4in. guns (164-7 mm.)— 
eet... ka. us te 
Weight (a.p. shot) a6 Sag ow One em Maly ee 
Muzzle energy se lke Sow) eat Gielen lee 
Will be in use on board the Michelet, Renan, C 16. 
7-6in. guns (194-6 mm.)— 
a ee 
Weight (a.p. shot) aren ae ee) 
Muzzle energy ee are eee 

Will be in use on board the battleships of the Justice class as second- 
ary battery, and on the Michelet and Renan as big artillery. 

It is easy to see that in Jane’s ‘‘ All the World’s Fighting Ships” 
as CB guns. It must be borne in mind when it is proposed to find 
tables, these guns should be noted: The 6-4in as C, and the 7-6in. 
the exact value of last French ships. X. X. 

May 3rd. 





CHEMISTRY WITHOUT THE ATOMIC THEORY. 


Srr,—In the interests of science I write to insist on the necessity 
of clearness and uniformity of definition. The lack of definition 
is a stumbling-block in the way of progress. Most original hypo- 
theses are being put forward, and it is impossible to follow them out 
or estimate their value, because it is im ible to be certain that 
the meaning of their authors is fully understood. 

The Faraday lecture of Professor Ostwald is a teeming example 
of the defect. In the first place we have no definite statement 
whatever of the sense in which Professor Ostwald employs the word 
“energy.” In the second it is equally difficult to comprehend 
what he means by the word “ equilibrium.” 

It is, of course, necessary to progress in knowledge that we should 
be able to form clear concepts of things. The paramount defect of 
all science is that these accurate concepts are lacking. I have 
heard it said that so long as a concept was such that it was not 
wholly erroneous it would serve its purpose. This is scientific 
immorality, and should be rigorously put down. : 

The text-book definitions of energy is ‘‘ capacity for doing 
work,” and if we try to hunt down these words to their ultimate 
meaning, we arrive at a concept from which the notion of motion 
is inseparable. Is it possible to form a concept of work done 
apart from motion imparted? I think not. But it matters 
nothing what I think. The question is for the moment Professor 
an conception of energy. What does he mean by the 
words ? 

Again, Professor Ostwald, as reported—I have not heard his 
lecture—speaks of a state of equilibrium as one in which forces 
balance each other. This implies the concept of a condition in 





which forces do not balance each other. Now, writing of this 
kind does an incredible amount of harm. The whole structure 
built up on the theory of a condition under which forces do not 
balance each other must be false. It is quite impossible to form a 
concept of a condition under which forces do not balance each 
other, and then reconcile the theory with Newton’s Third Law. 
All kinds of clouds and mists may be raised round this ; but we are 
dealing with matter so simple in following Professor Ostwald that 
there is no room for mists, We have two points or “particles ”— 
to use Keith’s words—one of which may or may not overcome the 
resistance of the other, according as the force exerted is or is not 
in equilibrium. No binding structure of theory can be built on a 
basis so erroneous, In all the more recent text-books of dynamics 
force is a word remarkable forits absence, It will be a pity if it 
should be smuggled in again. 

It may be too much to expect Professor Ostwald to tell us pre- 
cisely what he means by energy, force, and equilibrium ; but he 
must have admirers who understand him perfectly. Is it too 
much to hope that they will help us in our pursuit of knowledge by 
supplying these essential definitions ? 

estminster, May 9th. F.C. 8. 





SECRET COMMISSIONS. 


Sir,—I should be surprised if THe ENGINEER allowed reckless 
charges to be made against the whole body of acting engineers, 
and burke anything written to show the recklessness of these 
charges. One of the good points to me of THE ENGINEER has been 
that they gave a fair field to all, even to such as ‘*C.” 

°C.” did not say that the implied corruption among Russian 
officials was reflected by “‘charge engineers” or ‘‘superintending 
engineers” in this country. My argument is that it is utterly 
against the interests of engineers here or commanders there to 
allow themselves to be bribed into passing inferior material. The 
contractors, according to ‘‘ C.,” area body of well-meaning and in- 
jured men. Such statements do not deserve serious handling. 

Some years ago, on a voyage from India, I had some argument 
with a number of Indian students on their way to England for the 
first time. They were from different parts of India, and contended 
that India was morally superior to England, and gave some telling 
arguments. But some of their statements were absurd, such as 
that the women in England were corrupt. Naturally this was 
indignantly repudiated. But I could see how it arose. Divorce cases 
copied from English papers were aye there, and the grouping 
effect of these cases on the mind led them to consider all England 
as corrupt. Only men who lack sober judgment are so affected. 
*“*C.” hears of two or three cases of—what have not even been 

roved—bribery, and although in the nature of things his personal 
nowledge could only embrace a few individuals, he forthwith con- 
demns all, 

I am convinced that a sensible man would be slow to 
condemn the supposed individual referred to in “ C.’s” letter, if 
the money was given really for services rendered, and I do 
not think from my personal knowledge ‘‘C.’s” ideas of ccntractors 
are correct. 

I am quite prepared to hold to anything I say in open discussion, 

May 9th. TENACE, 








THE WITTON AMMUNITION WORKS. 


On the 6th inst. the Ironmongers’ Federated Association were 
invited to visit the Witton Works and the Holford Works of 
Kynoch Limited. 

The works at Witton are divided into seven departments. The 
cartridge case making shops were first visited, where machines for 
drawing, for cutting off cases into lengths, for forming the head, 
for riveting and piercing, for capping, trimming, cap-flanging, 
for making revolver caps, for wad gauging, sorting 
cutting machines, &c., wereseen in action. The fitting shop was 
next entered ; this is an extensive department, where the company 
make most of the machinery which they need, and where employ- 
ment is found for about 400 artisans. Cartridge machinery for the 
British and foreign Governments is among the productions of this 
section. Next came the steel foundry, which is now 320ft. long 
by 60ft. span, and is served by a 30-ton and a 10-ton electric crane, 
and two 10-ton electric gib cranes; there are annealing and 
dressing shops adjoining, in two spans, each 200ft. by 30ft. This 
foundry is furnished with Siemens-Martin and crucible steel 
furnaces, and it provides all the steel castings needed for the pro- 
duction of armour-piercing and ordinary shells, and for the 
machinery and tools which are constructed in the engineering 
section. An extensive business is carried on likewise in steel 
castings for the general outside trade, and altogether the foundry’s 
capacity extends to some 200 tons of steel per week. Some 
beautiful machinery was seen in the small arms cartridge depart- 
ment, where brass cases are made for all kinds of cartridges ; and 
when it is mentioned that the company manufactures upwards of 
150 various patterns of military cartridges, to say nothing of other 
numerous patterns of sporting cartridges, some idea of the extent 
and variety of the operations involved may have been gained. 
Coils of lead were to be seen in the bullet shop and the machinery 
for producing all kinds of bullets, from the old solid lead kind up 
to the modern descriptions with a lead core, enveloped in a cupro- 
nickel or steel covering ; and all the cupro-nickel employed is 
made at these works. The making of air-gun pellets is just now 
a thriving branch of the trade. The metal rolling department 
was next arrived at, comprising metal mills driven by a gas engine. 
Crossing an open spaze the loading department was reached, com- 
prising a number of isolated sheds. The women employed here 
wear red overalls, and by Home-office regulations no cne is 
allowed to go into these sheds unless they wear goloshes, the 
utmost precautions being taken to keep the atmosphere and 
powder free from dust, and also to avoid-danger from fire and 
explosion. Cordite is to be seen here on large reels, going through 
into cutting off and loading machines, and these reels are situated 
in metal cases or shafts with fire-proof pull-down doors, so that in 
case of any iguition the fire would have a chance of burning itself 
out within the metal shaft, instead of spreading to other 
portions of the building. The weighing of the powder for 
the cartridges is a matter which receives minute attention. 
The loading machines were much admired. This type of machine 
weighs in the powder, places the waterproof wad, the felt wad, 
and the over-felt wad, weighs in the shot, places the last. wad, and 
secures the whole by the turnover of the case. It seems almost to 
be endowed with will and thought. The visitors then proceeded 
through the sporting packing-rooms, including several néw rooms 
which have just been opened, and which have been built very near 
to the railway sidings for convenience in despatch. “The making 
of packages and the fixing of labels is quite an undertaking in 
itself, fifty sacks of flour being used per week for making te. 
The shell department makes various sizes of shells for British and 
foreign Governments for use on land and sea, including several 
varieties. In order to obtain glycerine for cordite-making pur- 
poses, the company found it desirable to engage in the manufacture 
of soaps and candles, the glycerine being obtained as a by-product 
from the soap-making process. A welcome change from the soap 
and candle department was the proving ground, which was next 
reached, and where cartridges are tested at a 500 yards range by 
being fired at a 12ft. square target. ; 

The visitors, to the number of about 200, were then entertained 
to luncheon by the company, and were then driven to the Holford 
Works, some little distance away. Here, after inspecting the 
small arms cartridge shop, the cycle section of the works was 
visited. The visitors then passed into that part of the premises 
known as the Holford Engine Works, where the company builds 
its ‘‘Kynoch-Forward” gas and oil exgines, as previously con- 
structed by the ‘“‘ Forward ” Engineering Company of Scholefield- 
street, Birmingham, whose business the company has acquired, 
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HORIZON 


TAL RECIPROCATING 


A. RANSOME AND CO... NEWARK-ON-TRENT, ENGINEERS 


SINGLE-BLADE HORIZONTAL LOG 
FRAME. 


ALTHOUGH the horizontal band saw for log conversion is 
daily growing more and more popular, and is undoubtedly the 
best machine for this purpose, there are many timber mer- 
chants, builders, &c., who have. not sufficient output to keep 
one of these machines continually at work. 

To meet such cases, Messrs. A. Ransome and Co. have 
recently designed the horizontal reciprocating frame which 
we illustrate. This machine, which is made in five different 
sizes, to convert logs from 20in. te 48in. diameter, and of any 
length, is intended for sawing all kinds of timber, and is, from 
its special construction, suitable for dealing with mahogany 
and other valuable woods. 

The columns, strong in section and provided with bases of | 
large area, are tied at the top by a cast-iron stretcher, thus | 
making a rigid framework capable of withstanding the rapid 
motion of the saw blade and swing frame, with little vibration. 
The variation of feed, the quick return motion of the carriage, 
and the raising and lowering motion of the saw are controlled | 
by means of levers placed in such a position that the operator | 
is able to control the machine whilst standing in full view of 
the cut. The crank shaft and saw frame are mounted on an 
iron frame of box section cast in one piece, and are so arranged | 
that a considerable amount of complication which has | 
hitherto existed in machines of this class is now obviated. 

The raising and lowering of the saw is effected by means of 
two vertical screws provided with ball thrust washers to 
minimise the friction, and actuated by a worm and worm 
wheels, which effectually prevent the saw from working down 
when in thecut. The saw carriage also has a lowering motion 
by hand for fine adjustment, obtained by bevel gearing actuated 
by a large hand wheel placed in a convenient position and | 
provided with an adjustable radial scale and pointer, by means | 
of which the operator can set the saw to cut boards of any | 
required thickness without the necessity of measuring. 

The crank shaft is of forged steel and runs in hard gun-metal 
bearings; it is fitted with a pulley for the driving belt, a fly- 
wheel to ensure smooth running, and a balanced cast iron 
crank disc having a steel crank pin shrunk and riveted into 
it. The connecting-rcd is made of a weldless steel tube with 
solid ends welded into it. Each end is fitted with an adjust- 
able phosphor bronze bearing bored to fit the crank pin and 
swing-frame pin respectively. 

The swing frame consists of a weldless steel tube provided 
with a light but stiff steel crosshead at each end, the cress- 
heads being tied together at the top by a light stretcher bolt, 
and provided at the bottom ends with square holes to 
receive the saw buckles. At its centre a turned steel pin to 
receive the connecting-rod is provided, and at each end a 
malleable iron guide is fixed at the centre of each crosshead. 
The fact of the connecting-rod being attached to the swing 
frame in the middle instead of at the end enables the space 
taken up by the machine to be reduced to about two-thirds of 
that occupied when the connecting-rod is attached at the end 
of the frame. The guides for the frame run in long gun-meta] 
Y slides adjustable for wear, and adjustable slides to take the 
thrust of the cut are also provided. The saw buckles have 
each a screw and nut for tightening the saw blade, and acast 
steel tapered pin to hold the saw in position. It is steadied 
by two hard-wood guides carried in two cast iron brackets, 
capable of movement to and from each other. The timber is | 
carried on plain cast iron transoms bolted to rolled steeljoists and 
provided with wrought steel dogs or clips at suitable intervals, 
which can be raised or lowered in their sockets. The travel- 
ling carriage is provided with two cast iron racks, into which 
are geared steel pinions with machine-cut teeth. The carriage | 


NEW 


| carriages fixed to wood beams laid flush with the floor. 


iron 
The 
feed motion is driven from the crank shaft so that it may be 
in unison with the reciprocation of the saws. The motion is 
imparted through screw gearing friction discs, which permit 
of a variation of feed of 6in. to 5ft. per minute, the adjustment 
being effected by a hand lever without stopping the saw 
carriage. The log carriage has a fast return motion of 90ft. 
a minute, which is actuated by a belt driving a pair of fast 
and loose pulleys on the rack pinion shaft. 


runs on a series of turned rollers revolving in cast 








THE JUNIOR INSTITUTION OF ENGINEERS. 

AT a numerously attended meeting of this Institution, held at 
the Westminster Palace Hotel on May 6th, a paper, on ‘The 
Design of a Dry Dock,” was read by Mr. A. W. Young, of the 
Admiralty Works Department (member), The chairman, Mr. 8. 
Cutler, jun., M.I. Mech. E., presided. 

The author dealt with the subject chiefly from the designer's 
point of view, and further restricted his observations to questions 
affecting the stability of the structure more than to elements 
relating to the outline either in plan or profile. The type of dock 
considered was of the class usually constructed by the Admiralty 
for the docking of his Majesty’s ships, although the diagrams 
shown did not represent any particular dock. 

It was pointed out how serious the questions of length, width of 
entrance, and depth over sill for dry docks, had become, and t« 
illustrate the rapid growth of ships in beam and draught 
during the last 60 years a diagram was exhibited giving 
the profiles of ships of 60 years ago, and the development of 
their lines up to the present time. Allowance for future 
extensions of beam and draught in ships was touched upon, 
the author stating that this was quite a matter for the naval 
architect to decide. No matter how long or how broad the docks 
were made, it really seemed that directly they were completed 
ships were designed that filled them, and so gave cause for 
retiection as to whether sufficient margin had been allowed, 
although seeming ample at the time the lines for the docks had 
been decided on. 

After these general remarks, the question of the profile was 
touched upon under (a) convenience in docking ships ; (4) space for 
facilities in carrying out repairs ; (c) restriction of cubic contents 
as far as possible. 

Under section (a) the spacing of the altars and its bearing on the 
shoring of the ships was dealt with ; under (4) the value of the 
headroom beneath the ship, owing to the very flat bottom of the 
present-day ships, which headroom affected the level of the floor of 
the dock in its relation to the level of the entrance sill ; and under 
(¢) the amount of pumping to be done in emptying the dock. 

In dealing with the question of stability, the author urged the 
advisability of making borings first to ascertain the general lie of 
the various strata, and also of sinking trial pits at intervals for 
more detailed particulars. Much inconvenience would be avoided 
by having reliable information as to standing water level and a 
knowledge of the nature and properties of the ground in which 
works of magnitude were constructed. The stresses in the walls 


and floor were fully treated, and their amounts at various points | 
Referring to the results and conclusions arrived at, he sug- | 


given. 
gested that instead of a beam, the dock floor more nearly approached 


the form of an arch, but he would prefer to describe it as neither | 


the one nor the other, but rather as ‘‘one side of a concrete 
structure subject to pressures in vertical and horizontal directions 
simultaneously.” The determination of the section best suited to 


resist the stresses induced must be by trial and error. If, however, the | 


engineer did not wish to have such thick floors, the system of 
putting pipes through the floor to relieve the hydrostatic pressure 
could be adopted, providing the foundations were not of such a 
character as to be injuriously affected by the water passing 
through ; but an objection to this was the pumping rendered 
necessary during the time the docks were in use, which, if exten- 


sive, would be a heavy annual charge ; it, therefore, was a question | 


LOG 


SAW 


as to whether the first cost for a thicker foor wou'd not le more 
economical than paying for the increased pumping. 

The steps and timber slides, the drainage culverts, the pumps, 
the capstans, and bollards, &c., were referred to, and also the 
penton adopted in construction, and the materials employed. 

In considering the dock entrance, the parallel-sided caisson, by 
means of which it was closed, was fully described and illustrated 
by diagrams. The distribution of the loads on the caisson groove 
from the keel, and the process for finding the centre of gravity 
and centre of buoyancy were entered into, and remarks made 
as to the relation those centres bore to each other. The working 
of the caisson in opening and closing the dock was also 
considered. 

The autbor stated in conclusion that a dock designed as descriled 
would cost :-— 

For the dock (which is equivalent to 22s. per yard cube 
measured externally, or 39s. per yard cube of 
internal capacity, or again £321 10s. per foot cube 
Dn ny ae eae ee ae eee <8 

Pump wells, culverts and penstock shafts. . 

Engine and boiler-house .. .. .. .. .. 

Penstocks “ip owes =e Pr ae Rae. @ : 

Caisson at £2 4s. id. per foct super of entrance 


225,000 
25,000 
18,000 
6,000 
8,000 


£282,000 


The paper was illustrated by a large number of excellent 
diagrams, and in the discussion which ensued, Messrs. Adam 
Hunter, F, W. Hodgkinson, A. R. Gibbs, R. G. Keevil, L. H. Rugg, 
J. W. Nisbet, C. W. Pettit, A. W. Metcalfe, G. H. Hughes, and 
G. W. Brake took part. 

A vote of thanks having been accorded the author, the meeting 
closed with the announcement of the visit on May 12th to the 
Great Northern, Piccadilly and Brompton Railway works. 








THE UNITED MACHINE WORKERS’ ASSOCIA- 
TION. 


THE fifty-ninth annual report of the Association has been 
issued this week. The general secretary, Mr. Matthew Arrandale, 
states that although the members could not congratulate them- 
selves on having achieved any great success, yet, though the year 
had been one of depressed trade generally, they had been able to 
meet all liabilities out of ordinary income, and to increase their 
capital by £539.. They commenced the year with some hope that 
they would have improved trade ; unfortunately, this had not been 
forthcoming, and in some districts, notably in marine and textile 
centres, trade had been very bad during the whole year. In most 
of the former their members had been called upon to suffer reduc- 
tions in wages ranging from 6d. to 1s. per week, but notices of 
further reductions had since been withdrawn by the employers. 
The balance in hand last year was £766, they had withdrawn from 
the bank £200, and theirincome from various sources had been 
£6940, making a total of £7906. Out of this they had expended 
£3843 on unemployed benefit, £1355 on sick benefit, £278 super- 
annuation, and £157 on funeral benefit. Taking the benefits of 
unemployed, sick, superannuation, accident, and funerals, they had 
paid during the year £5852, as compared with £5814 the previous 
year. It was with regret that they had again to chronicle a slight 
reduction in membership, the year commencing with 3815 and 
closing with 3782, thus showing a decrease of thirty-three. Referring 
to various matters affecting trades unionism during the past year, 
Mr. Arrandale deals with the recent legal actions on trades disputes, 
and draws the attention of the members to the seriousness of taking 
part in any dispute until they had first obtained the sanction of the 
Executive Committee, 








A concession has been granted for the construction 


| and working of a steam tramway in Valencia from the station of 


the railway from Grao to Turis, in Valencia, to the port of 
Valencia, 
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REVOLVING SHEARING MACHINE 


DE BERGUE AND CO., MANCHESTER, ENGINEERS 
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ps, TATE cur ve ‘ y J TURN-. xis, and the shears are brought into any position that may | pattern with long sliding surfaces, and is fitted with adjust- 
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REVOLVING SHEARING MACHINE . 


steel plates up to lin. in thickness and of any length. The | for the work to be done. The two main standards are each | point, where it remains whilst another plate is being put into 
most noticeable feature of this machine is that the shears | cast in one piece with one half of the cross bed and bottom | place. The shear blades run full length between the 
are carried on a turn-table, <o that instead of the troublesome | plate. . The joint is made in the centre with large turned | main standards, and are of solid steel 5in. by 1fin., and are 
method usually in vogue of turning the plates round as they | bolts forming a rigid construction. In addition, there is | made reversible. The fly-wheel is 6ft. in diameter, and 
require to be sheared either at the ends or lengthways, or in | a cast iron stay at the top between the two standards, and a | weighs about 5200 lb. The front of the machine is fitted 
any particular direction, the machine revolves on its own | long bolt passing right through, The shearing slide is of box | with a planed cast iron table, resting partly upon brackets 
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bolted to planed facings, and also resting upon the bottom 
shear block. On the front of the main standards is bolted a 
beam carrying three brackets, with screws and hand wheels 
for holding down plates if desired when being sheared. The 
turn-table is about 9ft. in diameter, and has a massive base 
plate, with roller path formed on the same, the base plate 
being provided with bolt holes for securing the same to the 
foundations. The roller path is faced up and arranged to 
receive twelve cast steel anti-friction rollers forming a live 
ring roller path. Mounted on the same is a massive turn- 
table top, having a roller path cast on its underside faced to 
work on the anti-friction rollers. The turn-table is revolved 
by circular rack, pinion, and hand wheel, and is secured in 
place by means of a foot lever anda right and left-hand screw, 
which tightens or releases a powerful brake on the pinion 
shaft. On one standard of the machine a bracket for carry- 
ing an electric motor is provided, with the cut gearing for 
getting down the speed, the motor pinion being of raw hide, 
and the wheel cast iron with machine-cut teeth. The motor 
itself, which is capable of developing 27 horse-power con- 
tinuously at 120 volts, is a standard four-pole semi-enclosed 
motor, compound wound to allow of a considerable reduc- 
tion in speed when a heavy cut comes on, thus bringing 
out the power of the fly-wheel and performing the work to be 
done with great ease. It is capable of taking 100 per 
cent. overload during the period of the cut. The total weight 
of the machine is about 22 tons. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

The United States Steel Corporation.—The annual report 
of this corporation for 1903 shows that great expenditures 
have been involved. in improving the physical and economical 
qualities of the properties. When the different great 
properties were combined, they were by no means on the 
same plane of efficiency, and after studying the weak points 
there was an extensive re-modelling of some existing plants 
and the construction of some entirely new plants. Large 
experimental work was undertaken also, including the Bray 
system of rolling and the Gazley dry-blast system. The 
expenses for ordinary maintenance and repairs in 1903 were 
£4,369,000, as against £4,226,000 in 1902. Extraordinary 
replacements and improvements amounted to £2,600,000, as 
against £1,600,000, and in addition £4,524,000 were expended 
for construction and additional property. These expenses for 
1903 therefore amounted to £11,481,000. The largest single 
addition to the property is the Lorain furnace plant and pipe 
mill. The amount paid for salaries and wages was 
£24,152;800._ The number of employés was as follows :— 
Manufacturing properties, 123,397 ; coal and coke properties, 
17,873; iron ore mining properties, 13,768; transportation 
properties, 11,033; miscellaneous properties, 1638; total, 
167,709. The production was as follows :—15,363,355 tons of 
iron ore mined; coal mined, exclusive of that for coke, 
1,120,733 tons; coke made, 8,658,391 tons; blast furnace 
products, 7,279,241 tons; Bessemer ingots, 6,191,660 tons ; 
open-hearth ingots, 2,976,300 tons ; steel rails, 1,934,315 tons : 
total rolled and other finished products of iron and steel, 
7,635,690 tons ; spelter, 28,841 tons; copperas, 15,407 tons ; 
Portland cement, 644,286 barrels. The company has 
79,957 stockholders. The valuation inventory of all proper- 
ties is £21,600,000, of which £8,400,000 is for ores. The 
gross sales and earnings amounted to £107,314,000, and the 
manufacturing and producing cost and operating expenses to 
£81,854,000, leaving a balance of £25,460,000. 

A large stone bridge.—A large stone highway bridge is to 
be built at Hartford, U.S.A., crossing the Connecticut River. 
Beginning at the east end, there will be three arches of 68ft., 
74ft., and 81ft. span, with two piers of 15ft. wide, while the 
rise of the arches is 21ft., 23ft., and 25ft. respectively. Then 
comes a heavy pier 40ft. wide, followed by five larger arches of 
108ft., 115ft., 120ft., 115ft., and 108ft. span, the rise being 
27ft., 283ft., and 293ft. These are followed by another 
heavy pier 40ft. wide, and next to this is a steel double-leaf 
rolling-bascule bridge of 100ft. span over acanal. The seg- 
mental heels and the operating machinery of this bridge are 
concealed in the end abutment and the 40ft. pier; and the 
bridge is made with arched bottom booms and a horizontal 
top boom, so that it is practically an arch span when closed. 
The approach gradients are 1 in 50. The bridge is 80ft. wide 
between abutments. It is built of granite ashlar work, with 
a backing of concrete in which large blocks of stone are 
embedded. The filling will be of sand, flooded in with water, 
and upon this will be the pipes and conduits, with paving, 
and a double line of electric tramway laid with 9in. grooved 
rails. The roadway is 60ft. wide, paved with asphalt. The 
footwalks are 10ft. wide, of 6in. of concrete, under which are 
the conduits for electric wires. The length of the piers is 
130ft. over the cutwaters. The foundations for all of the 
piers will be put down by means of pneumatic caissons, the 
working chambers and caissons being filled solid with con- 
crete. In each pier is formed a tile drain to carry off the 
water from the back of the arches and from the roadway 
catchbasins, discharging this water into the river. The total 
length of the bridge will be 1200ft. 

The Terry steam turbine.—A new form of steam turbine 
has recently been introduced in the United States which is 
somewhat on the principle of the jet or impact water wheel, 
the steam producing rotation being directed tangentially to the 
periphery of the wheel, thus avoiding the end thrust which is 
present in ali forms of turbines through which the steam 
passes parallel with the axis. It differs from the water 
wheel, however, in that the velocity of the moving fluid is 
not all absorbed in a single impact or on a single bucket. 
The buckets on the wheel are confronted by similar stationary 
buckets or reversing chambers, which return the steam to 
the wheel after each rebound until all its effective energy has 
been abstracted. The wheel consists of two steel discs on the 
shaft, bolted together near the circumference, where they 
clamp the drop-forged buckets. The reversing buckets are 
similarly clamped between stationary plates. The annular 
steam chamber supplies three or more jets, and the exhaust 
chamber is in the form of a scroll ending in a discharge 
opening at the largest point. The steam jets are regulated 
by adjusting the size of their openings, and are arranged to 
discbarge into the wheel from one of the curved.side edges of 
the stationary buckets. The wheel buckets and reversing 
buckets are essentially flat cylinders, with their open sides 
facing one another. The reversing buckets are arranged in a 
circular series, lapping upon one another in steps, the axes of 
the several buckets and chambers being set obliquely to the 
circumference of the wheel. The open edges are inclined at 
a slight angle with the shaft, so that the steam, after being 





reversed in each chamber, is delivered to the next succeeding 
bucket. A 30 horse-power turbine has a 24in. wheel .with 
seventy buckets, twenty-four of which are active at any one 
time. 

Concrete viaduct for an electric railway.—The expensive 
character of the works required for some of the long-distance 
high-speed electric railways now so general in the United 
States is shown by the viaduct carrying the Utica and 
Mohawk Valley Electric Railway over the West Canada 
Creek and the New York Central Railway. The approaches 
are earth embankments with an 80ft. plate girder span over 
a flood channel. The concrete-steel viaduct is 756ft. long, 
with seven arches of 62ft. span and three of 66$ft. span. 
The rise is 15ft. and 14ft. respectively, and the height to rail 
level is from 25ft. to 40ft. At the end of the concrete 
viaduct the line crosses the five lines of ‘the New York 
Central Railway by a through-truss steel bridge of 225ft. 
span, with a skew of 224 deg. This is followed by three 
through-truss steel spans of 55ft. in length. The concrete 
arches are 2lin. thick at the crown and 44ft. at the springing. 
They are reinforced by Thacker patent twisted steel bars, 
ljin. diameter before twisting, connected up into suitable 
lengths by threaded ends and turn buckles. They are spaced 
llin. apart, and are laid in two courses, near the extrados 
and intrados. The maximum compression allowed on con- 
crete is 630 lb. per square inch, and the maximum tension on 
the steel bars, 16,000 lb., including stresses due to 50 deg. 
variation in temperature. No account was taken of the ten- 
sile stresses in the concrete. The live load is taken as 
10,000 Ib. per lineal foot. In building the arches the crown 
or key section was first laid, and then other transverse 
sections beginning at the springing line and working towards 
the crown. Expansion joints were provided in the spandrel 
walls over each pier. The structure carries a double line of 
rails. 

Tests of pulverised coal fuel.—A test has recently been 
made at the McCormick works of the American Harvester 
Company to determine the relative performance of boilers 
with coal dust fuel fed by machine and ordinary fuel fed by 
hand. The two tests were for eight hours each, and in both 
cases the same two boilers were used, of the Babcock and 
Wilcox water-tube type, with 1200 square feet of heating 
surface and 314 square feet of grate surface. Illinois coal 
screenings were used, pulverised to pass a screen of 40 mesh 
for the dust firing. With the screenings at 7s. 2d. per ton in 
the boiler-room the cost of evaporating 1000 lb. of water from 
and at 212 deg. was 8°85d. With the pulverised coal, costing 
8s. 9d. per ton, the cost of evaporation under the same 
conditions was 727d. The cost of pulverising and drying 
the coal is 94d. per ton. With pulverised fuel there 
was no smoke and no dust or soot on the tubes, while with 
hand firing there was considerable smoke; the fires were 
cleaned three times, and some clinkers and soot were found 
on the tubes. The results of the test were as follows :— 
Pulverised Hand 

coal. firing. 

1214-1... 1175 

19-27 .. 18-65 
5399-1 
5709-1 


Coal per hour, Ib. aie, aa 08) Ss 
Coal per hour per square foot grate, 1b. 
rer MEE. sas as ce és 
Equivalent evaporation per hour, Ib.*  .. 8758! 
Equivalent evaporation aj hour per square 

foot heating surface, Ib.* .. .. .. .. 3-65 
| tah eee, i ee ee eee 79-8 
Feed water, deg. Fah. .. .. .. .. .. 169- 
Flue gases, deg. Fah. .. .. .. .. .. 506 
Draught,.in. water .. .. .. 0 .. «2 oo 0-52 
Horse-power, developed... .. .. .. «.. 253-9 
Per cent.’of builders’ rating .. .. .. ..° 105-83 
Waterrpente fuel, TM. 3.0 «5° sn ae 6-82 
Equivalent evaporation per Ib. fuel, Ib... 
Equivalent evaporation per Ib. dry coal, Ib. 
Equivalent ‘evaporation per Ib. comb., Ib. 
Analysis of coal— 

Moisture per cent. 
Volatile, percent. .. .. 
Fixed carbon, per cent. .. 
Ash, per cent. ; 
Analysis of ash— 
Volatile, percent. .. .. 
Fixed carbon, per cent. .. 
Ash, per cent. ca, te 
Flue gases— 
Carbonic acid, per cent. .. 
Oxygen, per cent. a 
Carbonic oxide, per cent. ee — 
Nitrogen, percent... .. .. .. .«. 80 79-6 
* Corrected for moisture, which was assumed at 2 per cent. 

Fireproofing process for timber.—Various processes have 
been devised for rendering wood fireproof, and a process now 
being introduced in the United States is said to render the 
timber proof against decay as well as against combustion. 
This process consists in impregnating the wood with a strong 
solution of sulphate of alumina, which is forced in under a 
pressure of 4501b. to 6001b. per square inch, according to the 
character and density of the wood. Instead of direct pump- 
ing, hydraulic accumulators are used to give a steady pressure. 

Concrete railway bridges.—A large number of American 
railways are now using concrete for bridges and culverts, of 
6ft. to 150ft. span, and in most.cases the concrete is reinforced 
by steel bars, rods, or rolled shapes—the styles of reinforce- 
ment being various and numerous. Archspans are, of course, 
most generally used; but for short spans of 6ft. to 20ft. flat 
floors are sometimes used. An example of the latter con- 
struction is a concrete girder floor 9ft. long over a clear 
opening of 6ft. It is 9in. thick, increased to 18in. at the 
sides to form a coping to retain the gravel ballast. Near the 
bottom are lin. longitudinal rods, 3in. apart, the ends of 
which are looped to fit over transverse rods in the ends 
of the floor. Alternate rods have the ends curved 
upward to reach an upper transverse rod. If the floor is 
built in longitudinal sections these transverse rods serve to 
bind them together. The concrete is composed of 1 part 
Portland cement, 2 parts sand, and 4 parts stone or clean 
gravel. At the bottom, however, is a mortar coat of 1 cement 
to 2 sand, so as to fill in completely around the bars. A 
rather peculiar concrete floor construction now being tried 
consists of concrete slabs 124ft. long and 4ft. wide, laid on 
the top booms of deck bridges, the lower face being recessed 
to fit the boonis, which are coated with mortar. The slabs 
are 84in. thick at the middle and 74in. at the ends, and each 
is reinforced by 15 steel bars embedded in the concrete, trans- 
versely to the bridge. The ends are 18in. deep, to form a 
curb to hold the ballast. In double line the ends of two slabs 
are put together with dowels. The weight of the floor and 
the permanent way is 2640 pounds per foot of single line 
bridge. 

A double drawbridge.—The Jersey Central Railway, U.S.A., 
approaches its Jersey City terminal—opposite New York— 
by a timber trestle 14 miles long over Newark Bay. The 
navigation channel was crossed by a steel swing span, but 
this required to be re-built on account of the growth in traffic 
and in weight of engines and trains. It was decided to 





separate the channels for north-bound and south-bound vessels 
and to span each of these by a Scherzer rolling-lift bascule 
bridge of 120ft. span. The two spans are set back to back, 
separated only by sufficient space to allow the heels to rol] 
back as the leaf rises, and also to allow room for the operat. 
ing-house. The drawbridge and trestle are for double line, 
and seven masonry piers are used. Five of these, in a length 
of 165ft., carry the plate girders, on which the rolling heels 
of the moving spans travel. The other two are abutment 
piers. The trusses are designed for a load of two 187 tonen. 
gines on each track, followed by a train load of 5000 tons, 
The through trusses are 30ft. apart between centres, 
with a clear height of 254ft., and each truss is divided into 
six panels or bays of 20ft. each. The operating house con. 
tains two 75 horse-power three-cylinder gasoline enzines, 
driving trains of gears, ending in driving pinions. hese 
engage with a rack on the underside of a pivoted girder 
attached to the top lateral bracing at the heel of the span, 
As this girder is moved inward by the pinion and rack it pulls 
the bridge up, the leaf swinging through a vertical arc. The 
two engines are so arranged and connected that either one 
may operate one or both spans, either separately or simul- 
taneously. 








SINGLE-PHASE RAILROADS.* 


In perhaps no line of electrical industry has there been greater 
activity than in that of inter-urban railroad construction, until at 
the present time throughout the whole United States, and parti- 
cularly in the Central States, this development has reached a 
magnitude entirely beyond the expectations of the most sanguine 
of a decade since. In fact, this development has gone so far that 
in some sections most of the best propositions are already explvited. 
There are still a great many which, while of doubtful value with 
the present direct-current system, involving the use of rotary con- 
verter sub-station and low-trolley voltage, would be very protitable 
in case a system can be developed which will materially reduce the 
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Ward Leonard 
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cost per mile. For some time the perfection of a single-phase 
motor has been suggested as the solution of this problem, since it 
allows great reduction in the cost of the transmission system. The 
present activity in the evolution of the single-phase railway motor 
gives added interest to the problem of developing and perfecting 
of all details of the single-phase system. 

The consideration of the fundamental characteristics of the 
motors, some details in the construction of the line, and the 
noticeable decrease in the costs of a typical line with high-voltage 
trolley and static transformer stations in the single-phase railway 
system, will be the subject of this paper. The first vital question 
which arises in this connection is the Tochaent of a single-phase 
alternating-curreat motor which will operate satisfactorily under 
the conditions imposed by railroad service. The importance of 
this problem was early recognised, and its solution has been th 
aim of many of the ablest engineers both here and abroad. 

Synchronous motor,—Since the synchronous motor requires a 
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Fig.2. 


separately excited field, has no starting torque and cannot be run 
at variable speed, its direct application in railway traction is im- 
possible. It has therefore been proposed by Ward Leonard to use 
the synchronous motor in combination with a direct-current genera- 
tor, the latter to furnish direct current to the standard axle motors, 
as shown in Fig. 1. 

Induction motor.—The induction motor shows the same peculiari- 
ties in respect to starting and speed control as the synchronous 
motor, bnt to Prschcsey. Ha Bion J. Arnold proposes a suitable 
combination of the induction motor with a mechanical storage 
battery, consisting of an air compressor and tank. The various 
members of this combination are indicated in Fig. 2. In this 
system both parts of the motor are free to rotate and maintain a 
constant relative speed. The rotor is geared to the axle and also 
connected to one air cylinder. The stator is connected toa second 





* From a paper read before the American Institute of Electrical 
Engineers by Mr. W. A. Blanck. 
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r, in which air is being compressed when the car is 
running at less than full speed. With the car running at full 
need the stator is at rest, and, np compression work done. By 
smitting air to this cylinder and rotating the stator in the same 
direction as the rotor the car can be Tun with over synchronous 
speed. This combination with the induction motor continually 
running makes it possible to store energy when the car is coasting or 
stopped, and to utilise this energy during acceleration. It is further 
seen that this system allows the operation of the car by compressed 


air cylinde 
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Lamme Finzi 
Fig.3. 


air for a limited period in case it is desirable to run without over- 
head conductor, 

Svries motor.—The alternating current series motor, as proposed 
by Lamme and Finzi, manufactured by the Westinghouse Com- 
pany, possesses all the characteristics of a direct-current series 
motor, and is, therefore, directly applicable to railroad work, As 
shown in Fig. 3, the current passes in series through the field and 
armature, which latter is similar to the ordinary direct-current 
drum type armature with commutator. As the direction of rota- 
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Steinmetz Schuler 
Fig 4. 


tion in the ordinary direct-current motor is not dependent on the 
direction of the current, it is seen that it will operate with alter- 
nating as well as with direct current. 

Since the series commutator motor cannot be operated at high 
voltage, it is necessary to use a step-down transformer in con- 
nection with a high-tension trolley, thus increasing the weight of 
the car equipment. 

me énduction motor.—The repulsion induction motor 
developed by Steinmetz and Schuler, manufactured by the General 
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Winter- Eich berg. 
Fig.5. 
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Electric Company, shows in general the same performance as the 
straight series motor and can be fed directly from the high-tension 
trolley, since, as indicated in Fig. 4, the armature is independent 
of the field. The current is induced in the armature by trans- 
former action and can be of any desired voltage. The brushes 
are short-circuited and placed at such angle as will give best 
running conditions, 

Repulsion series motor.—The repulsion series motor developed 
by Winter-Kichberg and built by the Union Electric Company, 
Berlin, Germany, is similar te the repulsion induction motor with 








the addition of a second set of brushes, displaced 90 deg. from the 
short-circuited brushes, as shown in Fig. 5.. Through these 
brushes current is supplied by a séries transformer, for the pur- 
pose of decreasing the sparking at less than synchronous speed, 
and at the same time securing the important additional advantage 
of raising the power factor nearly to unity. 

In general the operation of the last three motor systems is 


























Fig}.6. 


effected by master controllers eens J suitable contactors to get 
the desired combinations. Induction regulators’ are’ used in all 


three cases to secure the voltage variation necessary for speed con- | 


trol, thus avoiding the losses consequent to the rheostatic control 
of the direct-current system. _ In order to protect passengers and 
crew from the high potential used in this system, it is necessary 
that the wiring should be done in-metallic conduit ; this should be 
connected to the trucks, so that any defect in the insulation of the 
circuit will result in the tripping: of the automatic circuit-breaker 
in the car. Moreover, it will be necessary to insulate the steps and 


























hand-rails toguard the passengers from shocks, which might result 
from wet weather, or car standing on a dirty rail. With the high- 


tension working conductor it is necessary to provide against any | 


possible short-circuiting of the trolley and its suspensions, On 
account of the serious results which would follow the slipping of 


the trolley pole so common in the present system, a suitable bow | 


must be used instead. The bow should be of such length that no 
manipulation will be necessary in reversing the car. This trolley 
bow is mounted on a well insulated platform on the roof of the car, 
which also supports the springs necessary to maintain the requisite 


| 
applied in a slot extending the length of the bow. The bow 
trolley in use on the Valtelina road in Northern Italy, with a 
| working pressure of 3000 volts, consists of copper cylinders rolling 
| in insulated ball bearings. Brushes take the eurrent from these 
| revolving cylinders to the steel tubes carrying the contact piece. 
| Great care must be given to the construction of the high-tension 
| trolley line in order to avoid damage to life and property. Not- 
withstanding the prevalent idea that the danger of these high- 
tension trolleys will handicap the development of alternating- 
| current railroads operated over public property, there is no reason 
| why they should not be made as safe as the high-tension distribut- 
| ing systems of lighting companies, now so common on public 
ew. It is of first importance to provide such a hanger as 
shall readily withstand the working pressure of the system and can 
| be easily replaced in case of mechanical or electrical defect. 
Fig. 6 shows a trolley line construction with hangers similar to 
| that used on the Valtelina Railroad. The bolt carrying the 
| trolley clamp is surrounded by an insulating compound called 
amborine and set into a malleable iron bell provided with clamp 
arms to secure it to the span wire. A cast iron cap screw holds the 
| insulated bolt firmly in place. Another construction used on the 
Lansing and St. John’s Railroad in the United States is given in 
Fig. 7. The hanger consists of a special high-tension glass 
insulator fastened tothe span wire in the usual way. The work- 
| ing conductor is carried by an iron pin inserted in a wooden sleeve, 
on which a thread is turned to fit the glass of the insulator. A 
thin lead ‘bushing allows the insulator to be firmly clamped’by the 
| malleable cere Lain thus preventing the hanger from jarring 
| loose. If the passes along a public highway, snecial precautions 
| should be taken to avoid accident. One solution is shown in 
Fig. 8, in which the working conductor is suspended at intervals of 
about 10ft. from two steel wires. In case of mechanical break in 
| the trolley wire it is evident that the end cannot reach the ground 
| or injure passers-by, It might be noted in passing that this con- 
struction increases the carrying capacity of the trolley with but 
| slightly greater investment. A construction somewhat similar to 
| this is in use on the single-phase railroad near Berlin. 
In regard to rail return, it may be said that with the proposed 
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frequency of 25 cycles per second and the small current required 


with the higher voltage this portion of loss will be even smaller 
than in direct-current work, so that for normal interurban service 
it will be sufficient to bond only one rail. This has the advantage 
greatly to be desired in many cases of leaving the other rail free for 
the purpose of block signals. Furthermore, the evils of electrolysis 
are completely avoided with the alternating-current system. 

In order to consider more in detail the relative merits of the alter- 
nating-current and direct-current systems of distribution, parallel 


| computations and diagrams may be made for the case of a 60-mile 


single-track interurban road. We will assume the power-house to 
be located at the centre of the line and to contain one sub-station, 
and that the four remaining sub-stations are located at equal 
intervals on the line, as shown in Fig. 9. Although the alternating- 
current system would not require sub-stations at so frequent 
intervals, they are retained, as in the direct-current system, on 
| account of the advantage to be derived from the sectionalising of 
| the line and the more advantageous distribution of power due to 
the larger number of feeding points. The schedule proposed consists 
| of five local cars, having one hourheadway ; one express car, making 
| the round trip in three hours; and one freight and baggage car, 
| making the trip between the two terminals in about eight hours. 
| The average power required by the various cars in kilowatts will 
| be as follows :— 


} 


Weight Schedule Watt hours K.W.hours Average 

in speed in _— per ton- per power in 

tons. m.p.h. mile. trip. kilowatts. 
| aie. &.. + 2. oO ee 
Express car 35 .. .. 42-8 .. 110 .. .. Bl .. .. 16 
nner... G@.. .. BE. Wi... « BE aia 


With the schedule outlined above, the average load on all five 


| sub-stations will be about 500 kilowatts, or 100 kilowatts per sub- 
| station, while the maximum load per sub-station under certain 
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pressure between the bow and the trolley wire. A small air cylin- 
der, mounted on the same platform, operated by compressed air 
from the brake system, should be so connected as to lay the 
bow flat on the roof of the car, in case the necessity arises to 
temporarily disconnect the bow from the trolley. The con- 
tact part of the bow can be made either of soft copper or 
aluminium, and the necessary lubrication isaccomplished by grease 


conditions is 450 kilowatts, as when, for instance, the case arises 
that the express car is starting, and two locals are running in one 
section. With a proper: momentary overload allowance, this 
assumed condition will require one 300-kilowatt rotary converter 
per sub-station to be installed in the direct-eurrent system. In the 
| alternating-current system, however, a static transformer of 200 
' kilowatt capacity per sub-station will be ample. The maximum 
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load at the power-house will be 800 kilowatts, and two 400-kilowatt 
units will suftice, if, for the purpose of this comparative study, 
no reserve capacity be provided either in power-house or sub- 
stations. 

Some idea of the relative simplicity of the transmission systems 
in the two cases.may be obtained from the comparison of the 
wiring. Jn both cases step-up transformers raise the total 
generator output to the high-transmission voltage, and a step-down 
transformer set is placed in the power-house. Although the 
power-house sub-station could take its supply directly from the 
generators, it was preferred to use one general form for all sub- 
stations, and thus avoid special switch arrangements. 

For the three-phase transmission lines of the direct-current rail- 
road system, three No. 6 wires are assumed, and for the single- 
phase transmission line, two No. 4 wires, costing respectively 
£2000 and £2300. Proportions of the distributing system 
have been worked out along the following lines: for the direct- 
current system it was assumed the maximum drop of a car starting 
at its maximum distance from sub-stations should be approximately 
200 volts, or about 30 per cent. This will be accomplished by 
installing two No. 000 trolleys and No. 0000 feeder capacity be- 
tween sub-stations, and 500,000 circular miles feeder for the sub- 
ends. The cost of the copper under these conditions will be about 
£19,090. 

For the alternating-current system the size of the trolley has 
been determined. rather from mechanical than from electrical 
considerations. A No. 00 grooved trolley has been assumed 
installed throughout the length of the ‘ine, since for this class of 
service it is not practical to use smaller sizes. The cost of the 
omer in this case will be £4300. 

n determining the drop for this system 80 per cent. power 
factor has been assumed, and it will be noted that the maximum 
drop under the same conditions as above mentioned will be 
190 voits between sub-station, or 6-25 per cent., and 380 volts on 
stub ends, or 12-5 per cent., showing a very considerable advan- 
tage in favour of this system. As to the motor equipment in the 
two systen’s, at present the alternating current motor weighs 
somewhat more than the direct-current motor and operates at a 
slightly lower efficiency. However, the smaller efficiency of the 
alternating current motor is more than counterbalanced by the 
small percentage loss in the alternating current distributing 
system. And, furthermore, with the rapid development now 
taking place in the alternating current motor, it is safe to assume 
that in the very near future its characteristics as to weight and 
efficiency will soon equal those of the direct-current motor, thus 
making the advantage of the alternating current railroad system 
still more evident. 

An idea of the relative investments for the two systems may 
be best obtained by arranging in parallel columns the cost of tho 
various items, as is done below in the table and accompanying 
diagram, Fig. 10. 


Comparative Cost of a 60 Mile Single Line Inter-urban Railway, 
using the Direct Current and Alternating Current Systems. 
Direct Alternating 
current current 
system. system. 
Power-house— £ £ 
SP ee ee ee oo ee 2,000 
ig gn ere es 8 oe ec mee 
Boilers and settings .. .. 2 
Steam piping and covering 
sy as. sot ce a0 te 
Generators, two 400-kilowatt .. 
I a aT haat tae | nie “te 
Step-up transformers, 800 kilowatt 
Switchboard .. a ae 
Cee 
Feed-water heater 
Pumps os o> 
Cold storage... .. 
Chimney and flues 
Fuel economisers 
Stokers .. ... 
Incidentals .. 
Total 
Sub-station in power-house— 
Buildingextension .. .. .. .. 
Rotary converter, 300 kilowatt .. .. 
Transformer, 300 kilowatt ; 200 kilowatt 
alternating current oe se te 
Switchboard... .. .. 
Wiring .. 
Incidentals 
Total 
48 miles transmission line— 
Poles (charged to trolley line) 
Copper .. 
Insulators, 
Erection. . 
Incidentals 


pins, and cross arms .. 


Total 


Sub-station along the road— 
rae 
Rotary converter .. .. 
Step-down transformers .. 
Switchboard... .. .. .. 
Wiring .. 

Incidental 


Four sub-stations ‘ 

Trolley line and feeder-- 
i eee 
Poles, distributed and set 
Guysandanchors .. .. 
Brackets with hangers .. 

Copper, direct-current— 
Feeder, 12 miles, 500,000 centimetres | 
Feeder, 48 miles, No. 0000 .. .. .. FI! 
Trolley, 120 miles, No.000 .. .. .. 
Trolley, alternating-current, 60 miles, 

vo. 00 # aE 


v0. ° o. 
Feeder insulators 
Erection .. 
Incidentals 


Total 


Bonding of rails— 
Both rails bonded .. 
One rail bonded 
Cross bonds 


Total 


Rolling stock— 

10 vestibuled passenger cars, each 
equipped with four motors and 
weighing about 30 tons - 

2 express passenger cars, equipped 
with four motors, and weighing 
about 35 tons .. .. .. .. «- 

2 luggage cars, each equipped with 
four motors, and weighing about 
30 tons Bide tactic. kee mee les 

Snow plough, and construction car. . 


15,000 
3,600 


2,000 
1,400 


Total 22,000 


Recapit ulation. 

20,600 
23520 
47500 

10,800 

31,200 
6,400 

22,000 


Power-house .. .. .. «=. 
Sub-station in power-house 
Transmission line .. <e 
Sub-stations .. ..-.. 
Trolley line and feeder. 
NT Ge ba ae 3 
Rolling stock .. .. .. 


Total 98,020 


£ 
1,633 


Cost per mile direct-current system. . 
1,238 


» »,  alternating-current system 


Difference 895 

It is not necessary to take up in detail all the items, as they 
speak for themselves, but it may be of interest to note some items in 
which the costs vary more widely. The single-phase generators, 
as would be expected, cost nearly 30 per cent. more than three- 
phase generators, amounting to £1000. Small savings on switch- 
board and wiring reduce the total for the power-house £7000 in 
favour of the direct-current system. For the sub-station in the 
power-house, principally on account of saving in converter and 
transformer capacity, the balance is £1600 in favour of the alter- 
nating-current system. The transmission systems are approxi- 
mately the same, there being £4000 in favour of the alternating- 
current system. In the alternating-current distributing system, 
while the suspension of the trolley is noticeably more expensive 
than in the direct-current system, on account of special insulators, 
the immense saving in copper gives a balance of £15,600 in favour 
of the alternating-current system. The necessity of bonding but 
one rail effects a saving of £3200 in favour of the alternating- 
current system. 

A very liberal allowance has been made by placing the cost of 
the alternating-current motor equipments one-third in excess of 
that of the direct-current motor equipment ; this, as above noted, 
is the present cost of alternating-current equipment, and, without 
doubt, in the near future, this difference will be greatly reduced. 
The sum total of the investment for the direct-current system 
under the assumed conditions is £98,020, while that of the alternat- 
ing-current system is £74,320. Reducing this to the cost per mile 
it is found that the electrical equipment complete amounts to 


DIRECT-CURRENT SYSTEM 


ALTERNATING-CURRENT SYSTEM 


Ro.tina Stock 


Sus-sTaTions 
Bonoina 


TION IN PH! 


TRANSMISSION LINE 
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£1633 for the direct-current system, and £1238 for the alternating- 
current system, or a saving of £395 per mile in favour of the latter. 

Expressed in percentage this means that the alternating-current 
system effects a saving of 25 per cent. of the cost of the direct-current 
system, or, to state the relation in other words, the cost of the direct- 
current system is 32 per cent. more than the cost of the alternat- 
ing-current system, as showing most favourable for the latter, and 
this, indeed, during the first year that this apparatus has been on 
the market. With the alternating-current motor thus far perfected, 
and the large number of propositions, whose realisation is con- 
ditioned by a cheaper electrical equipment, nothing can hinder the 
very wide adoption of this system. 








CATALOGUES. 


Ernest C. Koop, 42 and 44, Moor-lane, Fore-street, London.— 
Circular describing Patschke’s new drawing apparatus, in which all 
parts are made movable, so that the draughtsman can work either 
sitting or standing. 

KLEIN ENGINEERING CoMPANY, Limited, 94, Market-street, 
Manchester.—Book illustrating some of the most recent installa- 
tions of central condensing and cooling plant. The plants shown 
are capable of dealing individually with as much as 400,000 gallons 
per hour, A very clearly-reasoned description of the advantage 
of this type of apparatus is given. 

URQUHART LINDSAY AND Co., Limited, Dundee. Catalogue of 
machine moulded wheels.—The book contains all the dimensions 
and approximate weights of the large variety of wheels made by 
this firm. Although the book is a large one, containing over 200 
pages, it is remarkable that it does not contain a single illustration. 
The book is substantially bound, and clearly printed. 

UNITED STATES METALLIC PACKING CompaNy, Limited, Brad- 

ford.—This is a descriptive pamphlet of this well-known automatic 
self-adjusting packing for locomotive, marine and stationary 
engines. Testimonials from many users are printed ; one we note 
states that he has had this packing in use for twelve and a-half 
years, working day and night, a truly remarkable testimonial. 
NEWCASTLE-UPON-TYNE ELEcTRIC Stppty Company, Limited.— 
This company has sent us No. 1 of a tastefully-produced little 
magazine called the Tyneside Electrical Pioneer, The publication 
will presumably be issued monthly, and has for its object to bring 
home to Tyneside people the benefits of the electric supply that 
is available at their doors. We trust success will attend its well- 
directed efforts. 
Dowson Economic: GAS AND Power Company, Limited, 
39, Victoria-street, London, 8.W.—This booklet deals very fully 
with the manufacture and utilisation of Dowson gas. The illustra- 
tions include gas generators of various capacities up to 375 brake 
horse-power ; gas plants for roasting cocoa, for cooking, for furnace 
work, With the newer type of suction plant, without a boiler, the 
cost of the gas is claimed to be only 14d. to 2d. per 1000 cubic feet. 
The quantity needed to be used for power purposes is about four 
times that of ordinary coal gas. 








At a meeting held last Friday of the Salford Tram- 
ways Committee it was decided to hand over out of the profits of 
the past year the sum of £12,000 in relief of the borough rates, 





‘A’similar grant was made at the end of the last financial year, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

BusiNEss is proceeding satisfactorily in most of the industries 
and the outlook continues favourable. The finer weather is improy. 
ing the outdoor trades, which are therefore affording more employ- 
ment, Satisfaction is expressed that the exports of galvanised 
corrugated sheets for the first four months of the respective years 
have risen from 101,283 tons in 1902, to 115,361 tons in 1903, to 
129,268 tons in 1904. The corresponding advance in value has 
been from £1,239,951, to £1,419,006, and then to £1,539 
This total of over a million and a-half sterling is decided] 
good. ‘The chief market has been India, whose require. 
ments have advanced for the four months from 23,732 tons last 
year to 38,371 tons this year; and the corresponding augmentation 
in value has been from £268,865 to £420,768. Second place 
is taken by the Argentine Republic, which has increased from 
10,443 tons to 20,830 tons, the trade therefore with this 
market having nearly doubled. The indents from Australia 
have also been of a progressively valuable character, headway 
having been made from 10,999 tons to 18,627 tons. These several 
increases more than make up for a considerable falling off in 
business with South Africa. The quotation-for 24-gauge corru- 
gated sheets is still £10 5s, to £10 10s., and makers complain of 
the dearness of spelter, which is now quoted £22 7s. 6d, to 
£22 12s. 6d. Plain black sheets are quiet at £6 5s. to £6 7s, bd, 
for doubles, 

In the steel trade a considerable amount of work is under 
execution for structural sections, but the call for semi-tinished 
material is quiet, the influence of American and German competi- 
tion being still perceptible. Bessemer billets are quoted £4 7s. tid, 
to £4 10s.; and Siemens, £4 10s. to £4 15s.; with girder plates 
about £5 17s. 6d. 

The pig iron trade is mcderately engaged, and values are main- 
tained at last week’s level. Lilleshall hot-blast No. 3 is quoted 
65s.; No, 2, 67s. 6d.; and No. 1, 70s. 

Tramway engineering is active. The ‘Tramways Committee of 
the Birmingham City Council have had several sittings consider- 
ing a general scheme of tramways for the whole of the city ; and 
the plans of the city surveyor as to the width of the thoroughfares 
for tramway purposes have also been before them. Makers of 
shafting for marine engines report trade only quiet. 

The South American demand for engines and machinery is 
improving, and Midland engineers are glad to read the assurance 
contained in the Presidential message, delivered at Buenos Ayres 
at the opening of the Congress there a few days ago, that “the 
material and moral prosperity of the nation was developing extra- 
ordinary proportions.” Electric engineers keep well engaged 
and the Redditch electric supply undertaking has experienced a 
satisfactory year, both the production and the profits having 
increased, For pumps and other hydraulic engineering machinery 
and plant there is a pretty good demand, and the own Council 
of Shrewsbury are contemplating a £150,000 water supply scheme, 
upon the practicability of which the ratepayers are to be asked to 
give their opinion by means of voting papers. Motor omnibus 
makers are busy, and steam engines for water supply, electric, 
and naval service are being freely ordered. The tube trade is 
somewhat depressed. Satisfactory progress is being made with 
the dock improvements whichare being carried out by the Sharpness 
New Docks and Gloucester and Birmingham Navigation Company. 
The sill is being lowered, and the entrance is being widened. The 
re-opening of the Thames and Severn Canal should prove of con- 
siderable service to traders, 

The Bill promoted by the South Staffordshire Mines Drainage 
Commissioners in connection with the Tipton district engineering 
scheme has been reported to the House of Lords and passed. It 
has yet to get through the House of Commons, but no serious 
opposition to it is anticipated there. 

Advices which have been received by merchants and manufa 
turers this week from Australia and New Zealand speak hopefully 
of business prospects in consequence of favourable harvest condi- 
tions. Wire netting is quoted out there £20 to £22 per ton, stec! 
angles £12 10s., and tees £13, whilst for shoeing bars of South 
Staffordshire make £12 10s, is asked for ‘‘ Netherton” and £13 10s. 
for ‘“*B.B.H.” brands. Work for British engineering firms i- 
hoped for in connection with the decision of the Wellington 
Harbour Board, New Zealand, to construct a graving dock at a 
cost of £500,000. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—The position generally throughout the engineering 
trades of Lancashire undergoes no material change, and certainly 
no appreciable improvement. Here and there the leading machine 
tool makers report new orders coming forward perhaps rather 
more freely, and a further locomotive order has been secured in 
this district, but this time for only four engines. On the other 
hand, there are reports in many directions of a lessening quantity 
of new work giving out, and the situation all through remains 
anything but satisfactory. The reports of the trades union 
organisations, although in some instances there is a very slight 
reduction in the number of out-of-work members on the books, 
owing to increasing activity in the North of England, show no real 
improvement on the discouraging conditions that for some time past 
have prevailed throughout Lancashire. The Amalgamated Society 
of Engineers, out of a membership of 95,608, this month returns 
4803 on donation benefit, or about 5 per cent. of the total member- 
ship, as compared with 54 per cent. last month, and the United 
Machine Workers’ Society is also able to report a similar decrease, 
the members in receipt of out-of-work support this month being 
returned at 54 per cent., as compared with 6 per cent. last month. 
On the other hand, the Steam Engine Makers’ Society has to record 
an increase of about 1 per cent. in the number of members receiving 
out-of-work support, the returns this month showing nearly 34 per 
cent. of the membership on donation benefit, whilst the reports as 
to the condition of trade sent in to this Society only in one com- 
paratively unimportant centre return trade as good, all the other 
districts being either not more than moderate or bad. 

The district delegate reports sent in to the Amalgamated Society 
of Engineers are also similarly unsatisfactory, and state that in the 
Manchester district there is no marked improvement in trade, 
although there is a substantial decrease in the vacant book, owing 
to a number of suspended members having resumed work after a 
lengthy stoppage. At Blackburn’ trade is summed up as very 
bad, both in engineering and machine shops ; at Bolton the con- 
dition is extremely bad, and trade generally is in the same condition 
at Bury; the railway centres of Crewe and Horwich show no 
alteration ; Barrow is somewhat worse, and the same remark also 
applies to Birkenhead and Liverpool ; Oldham still remains under 
the cloud that has overshadowed the district for so long; 
Warrington and Wigan are also in a bad state, the latter place not 
having experienced such a period of depression for the past 20 
years. At Lancaster and Newton aslight improvement is reported, 
together with some change for the better at Heywood and 
Rochdale, 

In the monthly report of the United Patternmakers Association 
the secretary states that trade has not improved to anything like 
the extent anticipated last month, and the percentage of unem- 
ployed remains practically unchanged. Except that trade was 
undoubtedly better on the North-East Coast, with an improvement 
also on the Forth, things remained bad. At Barrow and Liverpool 
little if any improvement had manifested itself, and the inland 
centres reported trade as in much the same condition as recently. 
Manchester showed no sign of improving trade, and the situation 
was much the same in other Lancashire engineering centres with 
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the exception of Preston, The secretary adds that notwithstand- 
ing the genera!ly depressed condition of trade the financial report 
for the past quarter was more favourable than could have been 
anticipated, and to those who were expecting a deficit a gain of 
£600 would come as a pleasant surprise, , 

In the iron trade of this district a slightly better tone, if any- 
thing, is perhaps noticeable, although no really material improve- 
ment can be reported as regards the actual business doing. From 
some of the Lancashire industrial centres where depression has 
heen prevalent for so long past reports are here and there more 
satisfactory, and generally there would seem to be somewhat of a 
more hopeful feeling as to the future. Prices, taking them all 
through, are being very steadily maintained, and although there 
js still underquoting in many cases to secure orders coming upon 
the market, cutting is becoming less frequent and practically con- 
fined to holders of iron bought before recent advances, Certainly 
there isa general disinclination on the part of merchants to enter 
into forward ‘‘ bear” speculations, as the absence of stocks in 
the hands of either makers or consumers renders such operations 
extremely risky under present conditions. 

For both raw and finished material there was a very limited 
inquiry at the Manchester Iron *Change meeting on Tuesday. In 
pig iron the business passing through scarcely affords much real 
test of the market, but the general tone was one of steadiness. For 

local and district brands prices remain without quotable change 
from last week. The Lincolnshire makers held their usual meet- 
ing on Friday and re-declared their basis at 49s. net for No. 3 
foundry delivered Manchester, Notwithstanding, however, makers 
hold firmly to their rates, and have comparatively little iron to offer, 
there are still sellers on the market at 3d. below the minimum list 
basis. For Lancashire foundry qualities the average price remains 
about 52s, 6d., with Derbyshire, which is still rather weak if any- 
thing, quoted from 52s. to 53s, net. In forge qualities Derbyshire 
makers have recently been cutting into this district at about 1s. 
below local brands, and delivered Warrington, are sellers at about 
47s. 8d. t» 48s. 2d., with Lancashire and Lincolnshire 48s. 8d. net. 
Middlesbrough iron remains steady at about last week’s quotations, 
53s, 1d. to 53s. 4d. continuing about the average figures for No. 3 
foundry delivered by rail Manchester. For Scotch iron there are 
here and there some rather easier quotations, but makers’ rates are 
unaltered. Delivered Manchester docks Eglinton average: 
to 54s.; Glengarnock, 54s, 6d. to 55s.; and Gartsherrie, 56s. 3d. 
56s. 6d. net. 

Hematites still meet with only a slow sort of inquiry. Makers, 
however, do not give way on their prices, and for No, 3 foundry 
delivered Manchester quotations range, according to brand, from 
63s. up to 65s, net. 

New work has perhaps been coming forward rather more freely 
of late in finished iron, but forges are short of specifications to 
keep them at all fully going. Manufacturers have made no altera- 
tion in their list rates, for bars the Association basis remaining 
£6 5s, stations and £6 6s. 3d. warehouse, with outside makers 
sellers at £6 3s. 6d. stations ; Yorkshire bars £6 5s., and North 
Staffordshire £6 5s. to £6 7s. 6d., delivered in this district. The 
Lancashire associated hoopmakers, at their meeting on Tuesday in 
Manchester, decided to reduce the list basis for hoops—which has 
remained without alteration since the middle of 1901—5s. per ton, 
quotations now being £6 17s. 6d. random to £7 2s. 6d. special cut 
lengths delivered Manchester, and 2s. 6d. less for shipment. 
Sheets remain in very poor request, with low prices still ruling, 
ranging from £7 7s. 6d. to £7 12s, 6d. delivered this district. 

Billets are firm at recent quotations of £4 11s. 3d. to £4 12s, 6d. 
English ; £4 6s. for din. and upwards, and £4 7s. 6d. to #4 8s, 2in. 
to 4in. German billets delivered this district. In structural 
material a fair amount of buying has been going on, but only at low 
prices, common plates not averaging more than £6 to £6 2s. 6d., 
with angles about £5 12s. 6d. to £5 15s.; and bars still quoted 
£5 17s. 6d. up to £6 2s. 6d. delivered in this district. Boiler 

lates remain strong at the Association basis of £7 12s. 6d. for 

neashire boiler specifications delivered in this district. 

At the meeting of the Manchester Geological and Mining 
Society, held on Tuesday, the question as to the adaptability of 
electricity for coal-cutting and other mining operations was again 
discussed, but very divergent opinions were expressed as to the 
relative advantages of compressed air and electricity. Several of 
the members contended that the advantage was with compressed 
air, as being a much safer motive power for mining operations 
than electricity, and that certainly, though electricity might pos- 
sibly be used with advantage in dry mines, it could not be recom- 
mended for wet mines. Finally, it was suggested that as the 
matter was of great importance, some sort of expert opinion 
might be obtained with regard to the actual results where both 
systems had been in operation for mining purposes. 

Continued general quietening down in the demand is the report 
throughout the coal! trade of this district, and three to four days 
per week is becoming a pretty general average at the Lancashire 
pits. Not only are requirements for house-fire qualities receding to 
something like the usual low summer level, but other descriptions 
of fuel meet with only a very indifferent demand for ironmaking, 
steam, and general manufacturing purposes. Here and there 
reductions in price are being made on house-fire descriptions, and 
a weak tone prevails generally. 

In the lower qualities of round coal used for steam and forge 
purposes prices are also being cut very low, and 7s. 6d. to 8s. per 
ton are becoming very average figures for anything like quantities, 
with 8s, 3d. to 8s. 6d. ordinary quotations for good qualities at the 
pit mouth. In gas coals there are no further contracts just now of 
any moment on the market, and the position wit)» regard to these 
remains that the quoted prices are about 3d. to 6d. below last 
year. The railway companies have not yet decided with reference 
to the locomotive contracts, the tenders for which were sent in 
from Lancashire a week or so back at 3d. below last year’s basis. 

Notwithstanding the short time pits are running, the output of 
engine fuel continues in excess of requirements. The better 
qualities of slack are about holding to late rates, averaging 6s. to 
6s. 6d., with good medium sorts about 5s. to 5s. 6d.; but in the 
inferior descriptions of slack there is very keen competition from 
outside districts, particularly Derbyshire, Staffordshire, and 
Yorkshire, and extremely low prices have frequently to be quoted 
to effect sales, 3s. 9d. to 4s. 3d. and 4s. 6d. being about the tigures 
for common Lancashire slack, and 1s, 6d. to 2s. upwards for 
Derbyshire slack at the pit mouth. 

The shipping trade remains quiet, with good ordinary qualities 
of steam coal not averaging more than 9s. to 9s. 3d., and sellers 

in some cases 83, 9d. per ton, delivered at the Mersey ports or the 
Manchester Ship Canal. 

Barrow.—There is very little activity in the hematite pig iron 
trade, and business is very quiet. Orders are being given out on a 
very small seale, and smelters are very indifferently employed. 
"he business in hand is small, and forward delivery orders are 
small, while prompt business is quiet. Smelters are quoting 55s. 
Sd. for mixed Bessemer numbers net f.o.b.; warrant iron is 
at 54s, 104d. net, cash sellers, 44d. net buyers. There has been a 
further reduction in warrant iron stocks to the extent of 578 tons, 
and the stocks now held represent 15,248 tons, a very low compara- 
tive holding. Stock and makers’ iron are gradually being reduced, 
and they do not stand at the present moment at more than 40,000 
to50,000 tons, There are only twenty-six furnaces in blast, being 
nine less than in the preceding week of last year. In foundry and 
forge iron a very quiet business is being done. 

here isa very quiet tone in the iron ore trade. Raisers are 
employing their mines only in a very restricted manner, although 
the demand for iron ore is mostly on home account, and there is 
but very little business, So far as Spanish ores are concerned, 
native sorts are at $s. per ton ; for ordinary sorts, net at mines, 
and best sorts are at 15s. per ton. Spanish ores are not being 
bought to any appreciable extent, and very few cargoes are coming 
into West Coast ports 

Steel makers are busy on heavy steel rails, but there is no real 
activity in any other local steel department, although in heavy 











steel castings and chilled steel castings there is a busy trade from 
an engineering and shipbuilding point of view. Heavy steel rails 
are at £4 15s, 6d. to £5 per ton net f.o.b., and ship-plates at 
£5 12s. 6d. 

Shipbuilders are well employed, and expect to be busier on new 
business. They are mostly engaged at the moment on Admiralty 
work, and it is expected they will have plenty to do in the 
immediate future in the building of warships of various types. 

Coal and coke was easy in tone. Coal for steam purposes is at 
11s. to 13s, 6d. per ton. Coke is at about 20s. per ton delivered 
at West Coast furnaces. 

Shipping at West Coast ports has brightened up somewhat. 
Last week 7750 tons of pig iron and 18,681 tons of steel, making a 
total of 26,431 tons were shipped, in contrast with 27,667 tons in 
the corresponding week of last year, a decrease of 1236 tons. The 
total shipments this year have reached 245,825 tons, as against 
347,249 tons in the corresponding period of last year, a decrease of 
101,424 tons, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE coal trade generally is weaker in the South Yorkshire 
districts than when last reported upon. The continued mild 
weather, with a cold day or two sandwiched in between, is 
lessening the demand for household fuel, but the markets are still 
taking quite an average weight, and the pits working good thick- 
seam are generally affording the men five days, and sometimes six 
days a week. Barnsley house, in which the chief business is done, 
fetches from 11s. to 12s. per ton for first qualities, secondary sorts 
making 9s. 6d. to 10s. per ton. In steam coal the call for the 
Humber ports increases every day, the ruling prices varying from 
8s. 6d. to 8s, 9d. per ton. Railway companies are taking moderate 
deliveries on current contracts, and gas coal is quiet, as is usual 
towards the middle of May. There is no more animation te report 
in coke, in which very little business is doing, and values in 
sympathy with the languid market. Best Yorkshire coke makes 
no more than 10s. per ton. Small coal is accumulating at many 
collieries, the only demand at present being for slacks in the better 
qualities, which fetch fair prices. 

The weight of coal taken from South Yorkshire and the neigh- 
bouring collieries to Hull during April again shows a slight decrease, 
being 303,200 tons, as compared with 309,344 tons during the cor- 
responding month of last year. The weight, however, for the com- 
pleted four months is almost identical—namely, 1,038,432 tons— 
compared with 1,039,360 tons for the completed period of 1903. 
Denaby and Cadeby Main easily keep first position with 52,856 
tons, as compared with 20,176 tons, the weight sent by these col- 
lieries for the four months being 167,336 tons. The exports during 
April amounted to 91,195 tons, compared with 85,798 tons for April 
of last year. For the four months the weight is 319,093 tons, 
against 42,773 tons for the completed period of 1903. The increasing 
markets are Holland, Germany, Belgium, Italy, Jersey, and Guern- 
sey, Sweden, and West Indies. Decreases are shown bythe United 
States,South America, Austria, Denmark, France, North Russia,South 
Russia, Norway, and Turkey. During the four months the heaviest 
decrease is shown by the United States, the weight sent to the end 
of April this year having been only 1981 tons, against 118,271 tons 
for the four months of 1903. The falling off, of course, is attribut- 
able to the settlement of the dispute in the American coalfield, 
which dislocated the coal industry in the States during the corre- 
sponding period of last year. 

The iron and steel trades reports this week show business to 
be rather weaker. After the spurt noted during the first quarter 
a lull seems to have set in, home markets being disappointingly 
moderate. A very fair trade is reported in crucible steel and in 
the special steels which now form so valuable a part of this great 
industry. Railway material that is being ordered is chiefly for the 
Indian States Railway and on colonial and foreign account. Home 
companies continue to restrict their orders to immediate require- 
ments. These and other causes tend to keep the Bessemer steel 
departments inadequately employed. In marine material forgings 
and castings for the North-East Coast shipbuilding yards are the 
chief features, but here again there is not quite so much briskness 
as the opening of the second quarter led people to expect. Special 
tramway material continues in brisk request, and a very good 
business is at present being done in colliery equipment of all 
descriptions, 

Mr. J. C. Milligan, British commercial agent in Switzerland, 
attended at the Cutlers’ Hall, Sheffield, on the 9th inst., to give 
information to manufacturers concerning opportunities for increas- 
ing their trade in Swiss markets. Mr. Milligan says there isa 
great demand for finished goods in Switzerland, and the call for 
cutlery has increased. The British commercial traveller, he states, 
has been distinguished by his absence in Switzerland. In 1903 
there were 30,000 commercial travellers. Of these, 7000 were 
foreign, and while Germany sent 5000, Great Britain sent 58. Mr. 
Milligan regards it strange that firms should send their travellers to 
Germany and France, and even to Austria-Hungary and Italy, and 
not instruct them to include Switzerland, which could be done at 
very littleexpenditure of time and money. Mr. Milligan subse- 
quently met the members of the Sheffield Chamber of Commerce. 

Messrs. John Nowill and Sons, manufacturers of cutlery, &c., 
Scotland-street, Sheffield, have received official intimation that at 
the International Exhibition held at Athens in 1903 they have 
been awarded the ‘‘ Diplome d’Honneur,” the highest award, for 
their exhibit of cutlery and plate. The Exhibition, it appears, 
has been a complete success, there having been no fewer than 
1850 exhibitors, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE most noticeable feature in the iron and steel trades of this 
district at present is the great scarcity of Cleveland foundry pig 
iron. The dearth, in fact, isso marked that shippers are experienc- 
ing considerable inconvenience, and cannot get enough to carry 
out their contracts, even though they may have bought enough. 
There are said to be cases in which steamers have had to wait 
until the iron was made. Several brands are absolutely unobtain- 
able for early delivery ; it is not a question of price at all, but 
simply that all that will be made during the next few weeks has 
actually been sold. Producers are in this condition only as regards 
foundry qualities, because they have plenty of the lower qualities. 
It is, however, the foundry qualities that are wanted by shippers, 
for they are what are needed abroad. Unfortunately for the 
makers, the furnaces have in many cases of late been producing a 
reduced proportion of foundry iron, and this when there is the 
keenest demand for it on export account. Of course, there is the 
public warrant stores, which contain chiefly No. 3, upon which to 
draw, but the brands in stock are very few, and the chance of 
getting that which might be wanted is very small. : 

On account of the scarcity of Cleveland foundry pig iron the 
makers thereof are more independent of the fluctuations of 
warrant prices than they have been for a very long time, and 
they are the only people engaged in the iron and steel industries 
who have been able to realise better prices this week. Cleveland 
warrants have moved but little this month, being kept in the 
neighbourhood of 44s. 6d. per ton, the best price being 44s. 7d., 
and the poorest 44s. 5d.; this will not answer the purpose of those 
who speculate in warrants, especially as the turnover in warrants 
is extremely. small. Producers of Cleveland pig iron have been 
realising this week as much as 47s. for No. 1, and 44s. 103d. for 
No. 3, while 44s. 74d. was paid for No, 4 foundry. The lower 
qualities of Cleveland pig iron do not go off so readily, and a 
greater output of them is reported—more, in fact, than the market 
needs, that being just the opposite to the state of affairs in regard 


to foundry iron. No, 4 forge can be got at 44s., mottled at 
43s, 6d., and whiteat 43s, Thus something like the old differences 
between the prices of the various qualities of Cleveland pig iron 
have been restored. 

The hematite pig iron in this district continues disappointing 
to the producers; in March they had reason to believe their 
experience this year would be more favourable than it was in 1903, 
for there appeared a revival in the shipbuilding industry which 
favourably affected the branches of trade consuming hematite iron. 
Unfortunately, the revival in shipbuilding has proved to be short- 
lived, and the output of hematite having been increased is now in 
excess of requirements ; this keeps prices down, and the makers 
envy the position of the producers of Cleveland iron. If they did 
as well as the latter, they would be getting about 55s. per ton for 
their mixed numbers, whereas all that buyers will pay is 52s. 6d., 
and there has been business this week at 52s. 44d.—figures which it 
is claimed can hardly cover the cost of production. No. 4 is at 
51s, There is quite a lull in the buying of Rubio ore. Consumers 
have arranged for the supply of all they will need for the next two 
months, and hesitate to buy for delivery in the second half of the 
year. Merchants are offering it at 15s. 3d. per ton, c.i.f. Tees. 

Exports of pig iron from the Cleveland district this month con- 
tinue satisfactory, more especially to Germany and Scotland—the 
principal markets. The quantity reported up to Wednesday 
night was 34,973 tons, as compared with 41,529 tons last month, 
and 35,338 tons in May, 1903, to llth. A larger shipment would 
have been recorded if plenty of foundry iron had been forthcoming. 
The stock of Cleveland iron in Connal’s public warrant stores on 
llth was 85,582 tons—an increase this month of 602 tons. 

Some slight improvement has to be noted in the rail trade, but 
business is far from being satisfactory, and no improvement in 
prices can be reported, heavy steel rails being quoted still at 
£4 10s. net at works. Messrs. Bolckow, Vaughan and Co., 
Middlesbrough, have booked an order for 10,000 tons of steel rails 
from the London, Brighton, and South Coast Railway Company, 
and also one for 4000 tons for the New South Wales railways. 
Deliveries of rails to India and South Africa are good. 

Few orders are forthcoming for plates, angles, bars, &c., because 
the improvement has not been maintained in shipbuilding, and 
manufacturers cannot bring about any advances of prices such as 
everybody expected, and which would have been secured if the 
demand for new vessels had kept anything like as good as it was 
in March. Manufacturers, however, having fair contracts booked 
are able to prevent prices going down, so that they have been 
practically stationary for nearly two months, Competition with 
other districts is less keen than it has been for some time. Steel 
ship plates are quoted at £5 12s, 6d.; steel ship angles at £5 5s.; 
iron ship plates, £6 7s. 6d.; iron ship angles, £6 2s. 6d.; packing 
iron, £5 5s.; steel sheets, £7 5s.; steel hoops, £6 5s.; iron bars, 
£6 2s. 6d.; and steel bars, £6 5s., all less 24 per cent. f.o.t. 

There can be no question that the revival in shipbuilding has 
disappeared, and orders for new vessels are now very scarce. It 
puzzled most traders to understand why it should have sprung up 
at all in March, for there was nothing in the condition of prospects 
of the shipping trade to warrant it, either in freights or employ- 
ment for vessels. The shipping business is as bad as ever, and one 
can hardly expect to see it any better during the summer. Truly 
the improvemené has been short-lived, but it has left the builders 
with work to carry them over the summer and autumn, though it 
is doubtful whether they will be benefited at all pecuniarily, seeing 
that they had to take the bulk of the work at such low prices as 
would hardly cover cost of production. 

What is worse for the shipbuilders and engineers is that the 
revival has setthemen on the qui vive for advances of wages, and the 
labour question is likely to attract considerable attention during 
the next few weeks, various sections of men having put in claims 
for advances. I have reported that the engineers applied for an 
advance of 2s. per ton in time wages, and 2} per cent. in piece 
prices. This demand the employers have refused to entertain, as 
they do not consider that it is warranted by the conditions and 
prospects of trade. The men are basing their application on the 
extra amount of work that has been secured, but leave out of con- 
sideration the poor prices that have had to be accepted to get it. 
The men are said to be firm about their demands, and inclined ‘te 
press them. This is the third claim they have made since the 
strike in 1898, and only in one case have they succeeded in getting 
an advance. It certainly seems inopportune to press fora risé in 
wages at the present time, when a period of dulness has once more 
overspread the trade. No doubt there will be a conference between 
the representatives of the employers and the various sections of the 
men who are putting in claims, as the latter are not likely to 
quietly acquiesce in the decision of the employers. 

The apprentices at Messrs. George Clark and Co.’s engineering 
works at Sunderland duly appeared before the magistrates on 
Saturday, to answer for ceasing work because of the rule imposing 
fines for missing quarters. On their behalf it was advanced’ that 
they were not bound apprentices, there had been no written 
agreements. The magistrates reserved their decision as to how 
far the employers could enforce their rule in such circumstances, 
This they will give on Saturday, and in the meantime the appren- 
tices arranged to go back to work. 

Messrs. John Rogersonand Co. have decided upon the complete 
electrification of their Stanner’s Close Steel Works, Wolsingham, 
and will themselves manufacture all the steel castings and steel 
shafts required. The plant will consist of three Lancashire boilers, 
two 150-kilowatt ee engines with generators, thirteen 
motors, sixty arc lamps, &c. 

The coal trade is showing almost as marked a quietness as the 
iron and steel industries, there being few orders either for steam 
or gas coals, That is expected in regard to the latter at this time 
of the year, but it is disappointing to find such a dearth of business 
in steam coal. Prices are weak, and this keeps the consumers off. 
That trade has been dull and prices less satisfactory is shown by 
the fact that it was arranged last Saturday at the meeting of the 
Durham Coal Trade Conciliation Board that wages should be 
reduced 24 per cent. at the collieries; in February they were 
reduced 1} per cent. The prospects for the second half of the year 
are not encouraging. For early f.o.b. delivery best steam coals are 
to be had at 10s. 6d. per ton, seconds at 8s. 9d., and smalls at 
4s, 6d., while for best gas coals the figure is 8s., and seconds 7s. 9d. 
Foundry coke is at 16s. 3d. per ton f.o.b., and medium at 14s. 6d., 
delivered at the furnaces on Teesside. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE was a feeling of depression in the iron market early in 
the week, due to various unsatisfactory reports as regards both 
the home and foreign trades, It was alleged that the demand for 
pig iron on the part of consumers had fallen off to such an extent 
that it has become necessary for makers to add very considerably 
to their private stocks of pig iron. American advices spoke of 
serious changes such as were likely to result in raw iron being 
offered here at greatly reduced prices. While these rumours con- 
tinued to influence the market there was practically no business of 
a speculative character doing. A somewhat improved feeling was 
created, however, by the issue of the Board of Trade returns, and 
also by reports of good contracts being received for bridge and 
shipbuilding work. 

Business has been done in Cleveland warrants at 44s. 6d. to 
44s, 64d. cash, at the same prices for delivery from thirteen to 
seventeen days, and from 4l1s. 7d. to 41s. 8d. one month. Scotch 
warrants are quoted 52s, 3d., and Cumberland hematite 54s. 44d. 
per ton, but without any actual business being reported in either 
class of iron. 

The prices of Scotch makers’ iron have shown very little 





improvement. G.M.B., No. 1, is quoted at Glasgow 53s.; Ne. 3, 
50s.; Wishaw, No. 1, 53s, 6d.; No. 3, 50s, 6d.; Carnbroe, No. 1, 
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54s.; No. 3, 51s.; Clyde, No. 1, 58s.; No. 3, 52s.;'Summerlee, 
No. 1,.58s. 6d.; No. 3, 52s. 6d.; Gartsherrie, No. 1, 58s. 6d.; No. 3, 
52s. 6d,; Langloan, No. 1, 69s.; No. 3, 55s.; Coltness, No. 1, 
70s. 6d.; No. 3, 56s. 6d.; Glengarnock at Ardrossan, No. 1, 
58s, 6d.; No. 3, 52s.; Eglinton at Ardrossan or Troon, No, 1, 
52s. 6d.; No. 3, . 6d.; Dalmellington at Ayr, No. 1, 52s.; 
No. 3, 49s. 6d.; Shotts at Leith, No. 1, 60s,; Re. 3, 54s. 6d.; 
Carron at Grangemouth, No. 1, 59s. 6d.; No. 3, 53s. 6d. 
per ton. 

The output of Scotch pig iron is understood to be somewhat 
reduced owing to the furnaces not being pressed to their full capa- 
city. There are 86 furnaces in blast in Scotland, compared with 
the same number at this time last year, and of the total 43 are 
making hematite, 37 ordinary, and 6 basic iron. 

There is a steady demand for Scotch hematite pig iron, which is 
quoted by merchants 57s. 6d. per ton for delivery at the West of 
Scotland steel works. In the last few days heavy arrivals of hema- 
tite have taken place in the Clyde from Spain. 

The shipments of pig iron from Scottis ¥ apg in the past week 
amounted to 4862 tons, compared with 4381 in the corresponding 
week of last year. There was despatched to the United States 200 
tons, Canada 225, South America 115, India 175, Australia 200, 
France 25, Italy 390, Germany 183, Holland 70, Belgium 30, 
China and Japan 250, other countries 40, the coastwise shipments 
being 2959, compared with 2114 tons in the corresponding week 
of last year. 

The arrivals of Middlesbrough pigs at Grangemouth in the past 
week amounted to 12,602 tons, compared with 8881 in the corre- 
sponding week, showing an increase of 3721 tons. 

A number of shipbuilding contracts are reported to have been 
placed with Clyde builders within the last fewdays. These orders, 
as well as others recently fixed, have for the most part gone to the 
lower reaches of the Clyde, and there is room for a considerable 
improvement in the business at Glasgow. 

There has been a very good business in the home department 
of the coal trade. Household coal has passed off rapidly at fairly 
steady prices owing to the continuance of cold weather. A fair 
business has also been done in coal for manufacturing purposes. 
The shipments from the Scottish ports show a decrease of about 
28,000 tons compared with those of the preceding week, but they 
are, on the other hand, 24,000 tons better than in the corre- 
sponding week of last year. There is nochange in prices of coal 
designed for shipment. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


LaTE returns prove the wisdom of Swansea in the New Dock 
settlement, which will soon enter upon practical stages. I note 
that the shipments of tin-plates and black plates last month showed 
an increase over April last year of 20per cent. The total bulk 
was 3290 tons, and the shipments were to twenty foreign countries. 
Some were new departures. This week loading is taking place to 
Chili and Peru—new customers. Thenin galvanised sheet exports 
there has been an increase of 118 per cent. in the same period. 
Last week, in the import trade alone, there was a total of 10,000 
tons. Looking, too, at the varied industries of the port, and the 
certain future of the anthracite trade, Swansea has every reason 
for congratulating itself upon the vigorous administration of the 
Harbour Trust and general dock arrangements. I hear that the 
firm contracting for the new dock will be entitled to a substantial 
bonus for every month that the dock is opened under six years. 

The continued buoyancy of the tin-plate trade was again shown 
last week by the despatch from Swansea of 95,707 boxes, and the 
animation and full employment at the mills to the fact that over 
76,000 boxes were sent in from the works. Stocks are low; about 
120,000 boxes. There are rumours, however, that one large tin- 
plate works may be closed down at the end of the month. Against 
this, reassuring reports were current mid-week that all works were 
well supplied with orders for future delivery, which will take some 
time to complete. Latest statement made: prices firm with upward 
tendency. Latest quotations: Bessemer steel coke, lls. 9d. to 
12s. ; Siemens coke finish, 12s. to 12s. 3d.; ternes, 23s. to 25s.; 
best charcoal, 13s. 6d. to 13s. 9d. Big sheets command £9 to 
£9 2s. 6d., and finished black plate the same. 

Exchange report mid-week Swansea respecting the iron and steel 
trades showed little variation. Pig iron continued to decrease in 
stock, especially Scotch; supply and shipments fairly equal. 
Buyers have secured requirements for some time at figures slightly 
under recent quotations, Glasgow warrants.are at 523.; Middles- 
brough, .44s. 6d.; Cumberlend hematite, 54s. 6d.; Welsh bars, 
£6 2s. 6d.; Bessemer stee] tin-plate bars, £4 10s.; Siemens, best, 
£4 12s, 6d. It is stated that foreign bars are again being offered, 
and this has told rather against the market. Steel rails: heavy, 
remain at £4 12s. 6d. to £4 17s. 6d.; light, £5 12s. 6d. to £5 17s. 6d.; 
steel sheets from £8; sheet iron, from £8 5s. Closing prices: 
Block tin, £124 15s. cash ; copper, £57 17s. 6d.; spelter, £22 10s.; 
lead, £12 2s, 6d.; iron ore, Rubio, 4s. Guest, Keen and Co, have 
been the largest iron ore importers of late, getting quantities from 
Bilbao, Santander, and Port Vendres. 

Newport continues to despatch large cargoes of iron to Bristol, 
and of cast iron chairs to Redbridge ; one cargo of iron rails eame 
in from Southampton. 

South Wales stock, railway in particular, are stronger, Barry 
deferred has been dealt in up to 1043. Cardiff preferred at 98, a 
rise of a point ; Rhymney deferred has advanced a point to 92, and 
Taff Vale ordinary 4 to 763. 

Regret is expressed that the Glamorgan Canal, over part of its 
length, is now in a neglected state. A waterway, some urge, as 
affording alternative advantages, should not be nezlected and fall 
into ruin. 

Last week I notified the selection of Mr. F. L. Davisas cha‘rman 
of the Associated Collieries ; this week another appointment has 
been made—that of Sir M. Hicks Beach as independent chairman 
of the Board. Both appointments promise well, though, as one of 
the senior coalowners remarked, they were in a quandary, having by 
death, resignition, or other causes, allowed the goverament to 
drift into younger hands. 

This week ‘* Mabon” and a deputation waited upon Sir Michel 
and explained in detail the duties of the position. The first visit 
is expected to be made to Cardiff next week. 

While North and South Wales are enjoying a fair dezree of coal 
prosperity, the condition of things in the Forest of Dean would 
seem to be getting worse, and there is a strong probability that as 
the house supply falls off, which is a certainty a month later, work 
will be limited to three days a week. New openings in Monmouth- 
shire may attract surplus labour. I note that the Stanard co!- 
lieries, Yorkshire, have won the 5ft.seam. This was obtained at 
520 yards in sixteen months, 

It would appear now that the house coal tride is entering in a 
settled way upon the down grade. There is an abundance in the 
market, the old and leading qualities still commanding firm prices, 
but as the army of house ccal owners has been increased in every 
district, inferior coals are plentiful and cheap. The variety is 
shown in local consumption by quotations ranging from 15s. 6d. 
delivered, to 20s. At Cardiff for export on Monday very best 
house was on offer at 15s. 6d., and other qualities from 10s. 6d. 

There is not so much activity in the steam coal trade, and on 
*Change, Cardiff, this week some members expressed themselves 
as doubtful of the future. Probably this is due to an early over 
sanguine estimate, Far East expectations, and increased bulk of 
Russian and our own Admiralty demand. Men are working 
steadily, and the output is enormous; with a result that prices 
have not been_so strong of late. When the market opened on 
Monday best large steam was quoted as low as 16s. 3d., and for 
prompt most kinds of coal ruled weak. Monmouth coal tended to 
lower figures ; smalls were inactive, and no alteration took place 
either in No, 2 or No, 3 Rhondda, 





Some large fixtures for the Admiralty were noticeable ; 1200 tons 
-- eae 1051 tons to Govan ; 300 to Belfast ; 2500 fuel to 
alta. 

Mid-week it was stated on Change that the tendency of the coal 
market was in buyers’ favour, though shrewd judges of the situa- 
tion maintain that the lull is only temporary, and the quotation of 
as high as 18s, for June confirms this. 

The closing prices, Cardiff, this week are :—Best steam, 16s. to 
16s, 3d.; best seconds, 14s, 3d. to 15s.; dry, 14s, 6d. to 15s.; best 
small steam, 7s, to 7s. 3d.; best ordinaries, 6s, to 6s. 6d.; seconds, 
&s. 6d. to 5s, 9d.; inferior, including drys, 5s. 3d. to 5s. 6d.; 
Monmouthshire semi-bituminous, 13s. 9d. to 14s.; best ordinaries, 
13s, to 13s. 3d.; seconds, 11s. 9d. to 12s.; best households, 15s, 6d. 
to 16s.; No. 2 Rhondda, lls. 3d. to lls. 6d.; No. 3 Rhondda, 
9s. 6d, to 9s. 9d.; patent fuel, 14s. to-15s.; coke, 16s. to 22s.; 
pitwood, 17s. to 17s. 3d. On Monday prices of pitwood were 
strong up to 17s. 6d., but declined later on account of scarce 
empties, Newport in particular. 

Anthracite prices remain unchanged. 
to note respecting the syndicate. 

The April return of coal shipped from Welsh ports totalled 
1,099,585 tons, as compared with 2,471,720 shipped in March, ora 
decrease of 481,135 tons. April holidays are regarded as chiefly 
the cause. 

During April Cardiff despatched 9269 tons of iron and steel ; 
Newport, 2748 tons; and Swansea, 1785 tons. In patent fuel 
Cardiff sent 34,000 tons; Swansea, 42,552 tons; Port Talbot 
taking third place with 13,947 tons. 

Briton Ferry is maintaining a fair degree of action. Increased 
shipments of ore are being received, and the mills at the 
various works have been kept in full going order. Cape copper 
works busy, 

In the Swansea Valley two additional furnaces have been com- 
menced at the Upper Bank spelter works, and two others at the 
Crown spelter works. 


I have no new departure 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

AcTIVITy of a somewhat moderate description is being well main- 
tained in the iron and steel trade over here. The tone all round 
is more lively, and pretty confident, too. After a seven weeks’ 
resistance the joint stock company Pheenix has, last week, joined 
the Steel Convention, so now all the large German steel works 
belong to the Convention. 

Pig iron on the Rhenish-Westphalian market remains firm, and 
export in crude iron has been improving during the week. 

A brisk business is done in semi-finished steel. The bar trade 
was pretty lively, demand showing an increase over previous weeks, 
and there is generally a fair inquiry coming in for girders. In sheets 
a regular business is done, production being equal to consumption, 
so that thejmills need no longer restrict their make. Heavy plates 
are just a trifle less languid than formerly, and the mills were pretty 
regularly engaged last week ; negotiations that are being carried 
on for the purpose of forming a heavy plate convention still appear 
to be meeting with difficulties. 

The general condition of the Silesian iron market is reported to 
have steadily improved. The scarcity in pig iron increases in spite 
of the blowing in of an additional blast furnace at the Kinigshiitte. 
Malleable iron is in brisk request, both for immediate and forward 
delivery ; girders show a good deal of life lately, and the construc- 
tion shops are weil engaged on home and on foreign account. 
Though prices have been raised, the demand for light as well as for 
heavy section rails has continued brisk, and the sheet department 
is also well occupied ; the terms of delivery are short in most 
instances, 

A fairly strong inquiry has been coming forward for engine fuel, 
and prospects as regards the consumption of coal for industrial 
purposes are improving in Silesia. 

Coke is readily consumed ; in house coal but a limited business 
was transacted. 

Increasing liveliness could be noticed on the Rhenish- Westphalian 
coal market, and the Coal Syndicate has fixed the reduction in 
output on 15 per cent., instead of 20 per cent. in the year before. 
Shipments to the Kuhr harbours are pretty heavy. Stocks at the 
coal stores are fairly large, but they are likely to decrease if demand 
remains just as it is at present. On foreign account a compara- 
tively limited business is done. Coke is pretty strongly inquired 
for, and the trade in briquettes 1emains satisfactory. 

The Spanish Minister of Marine has received permission to place 
orders for machines, worth one million pesetas, with Ludwig 
Loewe, Berlin. 

A double-screw steamer, larger than any ordered before by a 
German company, is going to be built for the Hamburg-America 
Line by the Vulkan Works in Stettin. The length of the steamer 
will be 218 m.; breadth, 22 m.; draught, 17 m.; and the displace- 
ment will be 34,920 tons; 1200 passengers, and 2388 steerage 
passengers will find room on the steamer, which will also be able 
to carry 14,000 tons. Besides the usual saloons, a restaurant, 
managed by the Hotel Pitz, in Paris, will be on the steamer, so 
that the passengers can either take tickets, including their main- 
tenance on board, or have their meals at the restaurant. The 
steamer is to be delivered to the Hamburg-America Line in the 
spring of 1906. 

The raw as well as tho finished iron industries of Austria- 
Hungary do not show the slightest improvement upon the week, 
and the accounts previously given can only be repeated. The 
want of fresh work is being felt very keenly in all branches of the 
iron and steel trade, and quotations are complained of as unre- 
munerative. Compared to last quarter the present employment 
at most establishments is, however, fairly strong. A fair amount 
of spring orders in the girder trade have caused the mills to be in 
better occupation ; bars are likewise moderately active, but the 
construction shops are in a poor condition, both as regards employ- 
ment and prices ; only for agricultural machines has demand been 
lively and regular of late. 

The coal and coke trade of Austria-Hungary is depressed, local 
requirements being still small, while quotations are reported as 
tending to weakness. A fairly good export was done in engine 
fuel to Roumania, For coke, especially from the Ostrau district, 
demand has been satisfactory. 

New work, on the whole, is coming to hand but slowly on the 
French iron market. Last week’s activity at the mills and forges 
was only moderate, demand in most departments being irregular. 
The business in Paris, especially, leaves much to be desired. 

In the Nord, and in the Pas de Calais district, the trade in coal 
is reported to be lifeless, and in the Centre stocks increase. 

More firmness is shown in the Belgian iron industry than for- 
merly, yet the further favourable development of the iron trade 
depends toa certain extent on the final result of the negotiations 
concerning the forming of a steel convention. Crude iron is very 
firm, and semi-finished steel is in satisfactory request. Also in 
finished iron a. moderately good business was done -last week, 
girders have improved in demand, and so have rails. 


Consumption in engine fuel is pretty heavy on the Belgian. 


market ; forward orders as well as contracts of weight are, how- 
ever, scarce. House coal is languid. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, May 4th. 
THE gold export movement is occupying attention. Since April 
8th shipments abroad amount to 18,725,000 dols., of which 
12,000,000 dols. left last week. Despite this enormous drain of 
gold the banks equally increased their reserve. The stock of 
specie to-day is put at 235,000,000 dols., as against 236,000,000 dols. 
the week before, Loans are increasing and deposits also; 





financiers view with indifference Hie Metene heavy gold exports 
this week. The plethora of capftal is rather phenomenal, and 
railroad companies find it comparatively easy to effect the desired 
ioans, though the rates of interest charged are rather more than 
they feel inclined to pay. 

he copper situation continues to attract attention. Exports of 
copper to Europe during the past four months figure up 70,000 
tons, and surplus stocks are estimated at 10,000 tons. During the 
week ending last Friday 3083 tons were exported, making total 
exports for April 12,986 tons. Domestic consumption was main. 
tained. Independent producers, who sell about 5,000,000 Ib, per 
month, report their production of electrolitie for June as 
entirely sold up; some producers of lake copper are also as well 
sold up at an average price of 134 cents, though this figure jg 
occasionally shaded 4; casting brings 13 cents, with an occasional 
shading of 4. A stimulus has been imparted to copper 
development. 

There has been a good consumptive demand for lead at 1.60; 
spelter is selling well at 5-20. 

The steel industry is anticipating considerable activity from the 
requirements of railroad companies, who have been holding back 
in bridge building for reasons never openly stated. It has been 
known that buyers have objected to the prices of structural 
material, and while it is not admitted that sharp concessions have 
been made, it is believed that the present activity is due to this 
fact. In crude iron a weakening tendency is threatened, 
especially for late deliveries, partly by reason of a great dea! of 
incoming capacity, and also by reason of the anxiety of producers 
to secure business for the third and fourth quarters of the year in 
advance. Alabama competition is still quite a factor in depressing 
prices, and the evidences of a downward tendency in prices 
recently furnished account for the hesitancy displayed last week 
by a number of large consumers to the placing of orders, unti! the 
extent of the probable depression can be discounted. We are to 
have cheaper ore, but on the other hand consumers have to reckon 
with the strong combinations which are practically able to keep 
prices at any point they see fit. American manufacturers of 
machinery, who were sure last week of catching the Japanese 
contract for lathes, have wakened up to find it has gone to 
Germany. The machinery makers, however, expect to have all 
the business from the railroads they can comfortably handle. he 
bridge builders are in the market this week for a great deal of 
bridge steel, and the western manufacturers of implements are 
also on the point of placing heavy orders for merchant steel, which 
will help out. The transfer of the great Clairton Steel Works has 
been consummated, and that element of possible competition has 
been eliminated. We are watching with a good deal of interest 
the negotiations in progress abroad, looking to an international 
understanding as to steel products. We believe there are many 
difficulties to be encountered in effecting this arrangement. Many 
of our independent producers will stay on the outside and look on, 
and if they see an opportunity of creating a riot in prices they will 
do so with their best clubs. Our larger foundries and machine 
shops began about ten days ago {o pick up big business, and the 
managers of several of these plants stated yesterday that the 
prospects are very fair for an abundance of business, 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market slightly easier all round. House coal @ fair 
demand, considering the time of the year. Prices unaltered. The 
quantity of coal shipped for the week ending May 8th was 84,774 
tons ; foreign, 64,000 tons; coastwise, 20,144 tons. Imports for 
the week ending May 8th: Iron ore, 7629 tons; steel bars, 1244 
tons ; pig iron, 500 tons ; scrap and rails, 430 tons, 

Coal :—Best steam, 13s. 6d. to 13s, 9d.; seconds, Ils, 6d. to 
lls. 9d.; house coal, best, 15s.; dock screenings, 6s. 6d.; colliery 
small, 5s. 9d. to 6s. Pig iron:—Middlesbrough, No. 3, 44s. 6d.; 
Middlesbrough hematite, 54s. 9d., f.o.b. Cumberland prompt. 
Iron ore:—Rubio, 14s.; Tafna, 15s. Steel:—Rails, heavy sec- 
tions, £4 12s. 6d. to £4 17s. 6d.; light sections, £5 12s. 6d. to 
£5 17s. 6d., f.o.b.; Bessemer steel tin-plate bars, £4 7s. tid. to 
£4 10s.; Siemens steel tin-plate bars, £4 10s. 6d. to £4 12s, 6d. 
Tin-plates:—Iron coke tins, per box, I.C., 11s, 9d. to 12s. ; Bes- 
semer steel, coke, 12s, to 12s, ¢ Pitwood, 17s. to 178. 3d. Lon- 
don Exchange telegrams—Copper, £57 10s. to £57 lds. Straits 
tin, £124 10s. to £124 15s. Freights steady. 








TRADE AND BUSINESS ANNOUNCEMENTS. 


WE are informed that on and after the 12th inst. the address of 
the Underfeed Stoker Company, Limited, will be Coventry House, 
South-place, London, E.C, 

Mr. GeorGE Ernest NYE informs us that the partnership 
hitherto existing between Mr. Frederick Fuller Smee and himself has 
been disolved by mutual consent, and that th future the business 
will be carried on by him. The title of the firm will still remain 
Bradshaw Brown and Co, 

WE are informed that the business of wire rope manufacturers 
hitherto carried on under the name of Wilkins and Co. has now 
been registered as ‘‘ Wilkins Wire Rope Company, Limited.” 
The firm has found it necessary to increase its capacity, and is 
erecting new works, and laying down additional plant. 








Roya Corps or NAVAL Constructors.—At the Hotel Cecil on 
Friday, May 6th, Mr. Phillip Watts, F.R.S., LL.D., Director of 
Naval Construction, presided at the dinner of the Royal Corps of 
Naval Constructors. There was an excellent attendance, all the 
home dockyards being represented. The president referred to the 
present occasion as being the first at which he had by virtue of 
his office presided, after being for sixteen years absent from the 
corps. Although he had been absent so long he had always taken 
considerable interest in the welfare of the corps and that of its 
individual members, so many of whom have taken prominent posi- 
tions in our principal shipbuilding firms. Mr. Yates, the Civil 
Technical Adviser to the Admiral Superintendent of Chatham Yard, 
in proposing the health of Mr. Watts, referred to the generous 
terms in which the president had expressed himself o 1 his becoming a 
member of the corps once more, and he—Mr. Yates—felt sure that 
he was expressing the feeling of the whole corps when he wished him 
long life and health. 


Royat InstirvtioN.—A general monthly meeting of the 
members of the Royal Institution was held on Monday afternoon, 
May 9th. The Duke of Northumberland, K.G., president, in the 
chair. The chairman announced that he had nominated the 
following vice-presidents for the ensuing year: — Sir William 
Abney, K.C.B., Mr. Shelford Bidwell, Right Hon. Lord Kelvin, 
Dr. Ludwig Mond, Sir Thomas H. Sanderson, G.C.B., Sir Felix 
Semon, Sir James Crichton-Browne, treasurer, and Sir William 
Crookes, honorary secretary. The following were elected honorary 
members :—Prof. E. H. Amagat, Prof. L. P. Cailletet, Prof. 
J. N. Crafts, Prof. H. A. Lorentz, Prof. E. W. Morley, Prof. E, C. 
Pickering, Prof. and Madame Curie, Prof. H. L. Le Chatelier, 
Prof. G. Lippmann, Prof. J. W. Bruhl, Prof. G, H. Quincke, Prof. 
E. Fischer, Prof. F. W. G. Kohlrausch, Prof. H. Landolt, Prof, 
L. Boltzmann, Dr. H. Kammerlingh Onnes, Dr. G, Lunge, Prof. 
P. T. Cleve, and Prof, P, Zeemann. The special thanks of the 
members were returned to Mrs. Frank Lawson, and to Sir Thomas 
Sanderson, G.C.B., for their donations to the fund for the pro- 
motion of Experimental Research at Low Temperatures, Thefollow- 
ing were elected members :—Mr. P. M. Brophy, Mr. W. J. Canter 
Mr. Eyre Crowe, Mr. H. T. Ellis, Miss E, Morgan, Mr, Berkeley 
Portman, and Mr, Burnett Tabrum, J.P, 
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gar When inventions have been “‘ communicated " the 
name and address of the communicating party are 
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9712. STAND for Usz in Carvinc Hams, J. Deaman, 
Birmingham. 

9713. SeLF CLosine Hinces, M. Ullman, Halifax. 

g7l4. Serine Bott, J. and C. W. Bunn, and J. Harris, 
Birmingham. 

g715. TickeT PuncHEs, A. Williamsoa, Manchester. 

g716. Roraky TrppLeRs for Coat Wacoys, KE. Beunis, 
Manchester. 

9717. SrgaM Borer Fronts, E. Bennis, Manchester. 

718. ELectric Lamps, C. O. Bastian, London. 

9719, APPLIANCE for MILKING Cows, E. E. Kelsey, Ling- 
field, Surrey. 

9720, PHOTOGRAPHIC CHANGING Boxes, A. L. Adams, 
London. 

9721. Transmission of Visrations, D. S. and A. E. 
Hodge, London. 

9722, DiscHaRGING Gas Retorts, The Electric Turbine 
Gas Retort Charging and Discharging Machine 
Company, Limited, and 8. and J. Chandler, 
London, 

9723. ADVERTISING LetreRs, B. A. T. Hammond, 
London. 

9724. Gas Burner for Mackey's Gritier, A. Js Lam- 
bert, Bradford. 

9725. DEVELOPING PHoToGRAPHIC PLatgs, A. Reiner, 
London. 

9726. New ADVERTISING Mepium, D. Gillies, Sunder- 
land. 

9727. Drawinc Dress Patrerns, H, Wambach, Berlin, 
Germany. 

9728. Device for Patntinc Fioors, H. von Molitor, 
Berlin, Germany. 

9729. Formino Sutpaate of Leap into Biocks, A. 
Gutensohn, London. 

9730. ForMING MANGANESE ORE into BLocks, A. Guten- 
sohn, London. 

9731. IMpRovED Form of Raitway Cuarr, J. Henry, 
London, 

9732. Hote Driturse AtracnMent, G. Sonnenthal.— 
(The Felton Foundry and Machine Company, United 
States.) 

9733. Fans, E. C. Chambrelent, London. 

9734. Piasrer Castine Macuings, W. A..and J. E. 
Marshall, London. 

9735. Taroets, E. T. Humphries, London. 

9736. Secr-crosinae Water Tar, G. Chapman, Bir- 
mingham, 

0737. TrippiInc Mecuanism for Printinc MacuINeEs, 
H. E. Newton.—(X. Hoe, United Statea.)... 

9738. Comn-rREED Race Game, J. 8. Richardson, 
London. 7 

9739. SELF-cLosING VessEL, A. Schmer!, London. 

9740. Printine Macuines, H. E. Newton.—(R. Hoe, 
United States.) 

9741. TrippING MecHanisM for Printinc Macuinegs, H. 
E. Newton.—(R. Hoe, United States.) 

9742. Cottectinc Dust in Fiovur Mu.ts, J. Smith, 
London, 

9743. CarnRiaGE Door Locks, J. G. Galley and the 
Be oa Lock Syndicate (Galley’s Patents), Limited, 
London, 

9744. Warer-Ticat Covers for Switcugs, The General 
Contracts Company, Limited, and W. H. Flood, 
London. 

9745. Topacco Curtinc Macuings, R.~ Scholes, 
London. 

9746.. Mats, H. A. Bates, London. 

9747. Lamps, A. C. Noad, London. : 

9748. — for Weavine PILe Fasrics, W. G. Hartley, 
London, 7 y 

9749, — REGISTERING FixturE Box, T. Lyles, 
London. 

9750. Exaipitinao Bitts of Fare, A. Johnson, 
London. ; 

9751. Osratntna CompBusTIon Propucts, D. Cook, 
London. 

9752. Guass Beveina, C. L. Gochring and W. Troche, 
London. 

= ae Brve.iine, C. L. Goehring and W. Troche, 
sondon, 

9754. GLass Brevgurne, C. L. Goehring and W. Troche, 
London. 

9755. Burners, A. Niirnberg, London. 

ee — CompusTion Enotnes, B. Loutzky, 
sondon, 

9757. Motors, A. H. Chénier and G, P. J. Lion, 
London. 

9753. Looms for Weavine PiLe Fasrics,W. G. Hartley, 
London. 

9759. VaLvgs, W. Sprowson, London. 

9760. UNREFILLABLE BorttEs, G. T. Lawson, London. 

9761. Marcu, W. Goerth, London. 

9762. Pipg Joints, A. Drees and E. Liersch, 
Liverpool. 

9763. Fitna AppLiances for Letrers, E. Springmann, 
Liverpool. 

9764. MecHANISM for CLosIna Taps, J. Gunning, 
London. 

9765, Cements, A. Denaeyer, London. 

9766. MecaanicaL Casurers, O. Imray.—(C. Fairchild, 
United States.) 

9767. SareTy ATTACHMENTS for Harness, H. Furber, 
London. 

9768. Cork Extractors, A. Gaertner, London. 

9769. MANUFATORE of ARTIFICIAL Stong, L. Lefranc, 
London, 

9770, CanBuRETTERS of ExpiLosion Motors, H. J. 
Haddan.—(—. Marés, Franee.) 

9771, MecHaNisM for Motor VeuiciEs, W. Angus and 

_P. Hardy, London, 

9772. Supports for Curtain Rops, J. Arndt, London. 

. Resicient Boptes, R. Appleyard, London. 

9774. Borree Rinsine Macainges, F. N. Young, 
London. 

9775. Looms for Weavino PILe Fasrics, W. G. Hartley, 
London, a 
9776. Manuracture of Grass, 8S. O. Richardson, jun., 

London, 
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= Wrnpow Bunp Rougrs, E. P. Purkis, Birming- 
ham. 

9778. [IMPROVED CoLLar Stup, 8. H. Hall, Kingston-on- 
Thames, 

9779. Toy, F. Garrecht, Kingston-on-Thames. 

9780. Starrways for Tramway Cars, C. Simmons, 
_London. 

9781, HypRo-carBon Enatnes, W. G. Potter, London. 

9782, OnpNance, W. R. Swain, Rathmines, Dublin. 

9783 Loop-rorMtnc MecuanisM for Looms, E. Holling- 
_worth.—(@. F. Hutchins, United States.) 

‘784. PREVENTING WHEELS Suippinc, J. Hutton, 
Stockton-on-Tees. 

9785. Tempies for Weavina Looms, R. Atherton, 
_Bradford. 

9786. Coat for Motorists, 8. Brook, Huddersfield. 

‘787. Macaing for B.ikacHina Yarn, J. Ellis, 
_ Huddersfield. 

9788. APPARATUS for CLEANING Bott.es, H. E. Wright, 


ow. 

9789. Hem-stitcH Sewinc Macuings, A. A. MacKenzie, 
Glasgow, 

o78 . O1L-can, D. Alcock, Harrogate. ° 

$791. Separatina Dock SgED from CLOVER Seep, J. 
_G. Jones, Liverpool. 

p792. Trouser Cup, E. E. Toy, Birmingham, 

H = SOREL AEBS Macuinery, J. F. Bates, Not- 

m, 

794. SYPHON-wWASHING MacHINERY, J. F. Bates, Not- 

tingham,’ + Peete, alsa “out 





9795, Apparatus for HANDLING CHoco.ate, J. Keiller 
and Son, Limited, and W. Boyd, Dundec. 

9796. ELECTROLYTIC RESISTANCE for ELECTRO-THERA- 
pguTic Usg, J. G. Everett, Windsor. 

9797, Resitignt Tires for Motor Cars, F. I. Gibbs, 
Birmingham. 

9798. SpinpLEs of RinG-sPINNING Macutnzs, W. B. 
Wilson and Wilson and Co., Barnsley, Limited, 
Halifax. 

9799. SprnpLEs fpr Bossins, W. B. Wilson and Wilson 
and Co., Barnsley, Limited, Halifax. 

9800. Reruse Desrxuctors, J. A. Brodie, Liverpool. 

9801, SeLr-actina Winpow Fastener, F. W. Croft, 
Great Grimsby. 

9802. Execrric [onrr1ion PLuo for Explosion ENGINES, 
A. Howson, Nantwich. 

9803. Carp Casg, T. Wilcox, Birmingham. 

9804. Macuines for PLaninc Stone, W. P. Brown, 
Manchester. 

9805. Hexis for Boors and Sxoxs, M. Winants, Bir- 
mingham, 

9806. Mope of InpicaTinG the Fixcers which should 
Actuate the Norges of Musicat INstrRuMENTs, D. 
Gowans, Dundee. 

9807. Printine Presses, D. T. Powell, London. 

9808, ApveRTIsING Carbs, 8. H. Crocker, London. 

9809. VaLve Ggarino for Stgam Encines, W. Hart- 
mann, London. 

9810. Fireproorine Starca, W. M. Walker, London. 

9811. Hats, R. C. Wadsley, London. 

9812, RecorpING I[nsrruMENTs, H. V. Flinn, South 
Liverpool. 

9818. Microscopgs, F. W. W. Baker and W. J. Males, 
London. 

9814, DispLAyiIno ILLUMINATED Worps, F. H. Trussell 
and H. Hawkins, London. 

9815. Cuaroino Storace Bartrerres, C. Kraft, London. 

9816. HanpLes for Gotr Ciuss, W. Sprague, 
London. 

9817. Desiccatine Porarors, C. A. Allison.—(M. A. 
Lackovic, United States.) 

9818. Presses for BLockinG in GoLp, D. T. Powell, 
London. 

9819. Stanp for Useé when Trimminc Hats, A. B. 
Elsden, London. 

9820. Covertne the Insrpes of Barres with Pitcu, 
A. Reimann, London. 

9821. Motor Enatngs, T. R. Fuller, Tonbridge, Kent. 

9822. Mera Tuses, G. Drewett, London. 

9823. Firtisc HaNDLEs to Axis, 8, F. Clare, London. 

9824. CarBuRETTERS for Enricuine Gasgs, A. G. New, 
London. 

9825. Suppityinc Arr to Furnaces, 8. M. Cockburn 
and J. R. and J. Temperley, London. 

9826. Brakes for RarLway Waaons, F. L. Martineau, 
London. 

9827. ATomisEeRs fur MepicaL Purposss, W. C. Wilkin- 
son, London. Z 

9828, Biscuit-rorcinc Macaings, B. A. Neuendorf, 
London. 

9829. METAL-WORKING MACHINES, J. Hartness, London. 

9830. PortizrE Rops, M. Barber and E. Greenwood, 
London. 

9831. Recucation of ELecrric Cracurts, R. W. James. 
+The Northern Electric Company, United States.) 

9832. ATmosPHERIC ConpiITIONSs of Cop Storegs, A. E. 
Sherman, London. 

9833. RaiLway Wacon Covup.iers, F. McF. and H. C. 
Harvey, London. 

9834. Stanps for Bicycies, W. B. Lakeand E. F. Elliot, 
London. 

9835. ConDENsERS, D. Mathieson, London. 

9836. MEgTaLiic Deposits for PREVENTING OXIDATION, 
A. Lévy, London. 

9837. Hyprautic Raisinc Apparatus, P. Bonvillain, 
London. ; 

9838. ExpLosion Enarngs, E. T. Pollard, London. 

9839. ToRNING Too.s, J. Hartness, London. 

9840. Execrric ALARM AppPLIaNces, L. Laufer, 

mdon. 

9841, Commutators for DyNAMO-ELFCTRIC MACHINES, 
The British Thomson-Houston Company, Limited. 
—(The General Electric Company, United States.) 

9842. Resistance Units, The British Thomson- 
Houston Company, Limited.—(7The General Electric 
Company, United States ) 

9843. INCANDESCENT Lamps, The British Thomson- 
Houston Company, Limited.—(7The General Electric 
Company, United States.) 

9844. Vapour Evecrric Apparatus, The British 
Thomson-Houston Company, Limited.—(7he General 
Electric Company, United States.) 

9845. Decreastinc the LeakacGE in ELAastTiIc-FLUID 
Toursines, O. Junggren, London. 

9846. Means for CompgensaTING for TEMPERATURE 
CuHANGEs in ELASTIC-FLUID TURBINES, O. Junggren, 

mdon. 

9847. Evastic-rLuip Tvreings, O. Junggren, London. 

9848. Rartway Siena.s, W. Sykes, London. 

9849. AnmmMaAL Trap, F. B. Laska, London. 

9850. Brusues, W. H. Chadwick, London. 

9851. Cuggse Cutrers, 8. M. Sutherland, London. 

9352. Skirts, E. K. Tallent, London. 

9853. CHemicaL Heatinc Device, W. Espenhayn, 
London. 

9854. CycLe Frames, G. A. Barnes, London. 

9855. Paper CLotn Driers, W. P. Thompson.—(C. 1. 
Crowell, United States.) 

9856, Corset Laces, J. Birch, London. 

9357. PsNeumatic Tires, J. Black and C. Davies, 
Liverpool. 

9358. ConTROLLING Rat_way Trarric, E. W. Smith, 
London. 

9859, OBTAINING Macnetic FrEps, P. 
London, 

9860. Viapucts, G. Barker, London. 

9861. Propucinc CoLourninc Matrer Lakes, J. Y. 
Johnson.{(The Badische Anilin and Soda Fabrik, 
Germany.) 

9362, Cuspipor Lirrers, W. H. Wheatley.—( IV. J. Enz 
aad W. T. and E. Wagner, United States.) 

9863. Brartnas, C. Browett, Coventry. 

0364. Gotr CLuBCARRIER for Crcigs, R. M. Donaldson, 
London. 

9865. Printinc Macuines, H. C. Pyne and A. Carter, 
London. 

9866. Brake Devices for Cycies, H. H. Lake.—(C. 
Carloni, Italy.) 

9367, Wrappinc Macuives, M. H. Ballard, London. 

9868. LaTues, J. Hartness, London. 

9869, MacHINE Toots, B. Franz, London. 

9870. TaBLes, T. F. Sheridan, London. 

9871. Motor Veuicies, H. H. Lake.—(The Olds Motor 
Works, United States.) 

9872. Crossinas for Rarmways, E. M. Rankin, 
London. 

9873. Disrrisutor for Distnrecrants, W. J. Rogers, 
London. 

9374. Swirrcues, G. 8S. Dunn, London. 

9375. ATTACHMENTS for Mow1nG MACHINES, J. Hoffman, 
London. 

9876. a Motor Cycixes, A. C. Hern, 

ndon. 

9877. Door Latcues, A, J. Boult.—(7. B. Stevens, 
United States.) 

9878. Or Burners, J. B. I. A. Jiilhe, London. 

9879. Controt of Gas Burners, J. F. Wakelin, C. J. 
Weston, and W. Bunn, London. 

9880. Ris Retarners, J. G. Lorrain.—(W. W. Climen- 
son, United States.) 

9881. BoTTLE-TRANSPORTING Cask, W. Ehmann and 

K. Trefz, Wurttemberg, Germany. 


Centner, 
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9882. Sotip Tires for Wests, T. J. Badwards, 
London. 

9883. Lockinc RatLway CaRRiacGeE Doors, F. 
Challenor and J. Philling, Accrington, Lancs. 

9884. ConTROLLER for ExLectric Motors, A. B. Soar 
and H. F. Joel, London, ; 

9885. BuRGLAR-PROoF WINDOW, E. Withers, London. 

9886. Dritiinc Hoikes in Boarps, E. J. Burges, 
Sheffield, Cee so 1? ot : 








9887. SupE-ROLLER Temp.es for Looms, W., J. C., and 
W. J. Lupton, Manchester. 

9888. Loosk-LEAF Binpers, E. K. Honey, Bristol. 

9889. Draucut Exciupers for Doors, J. Muir, 
Glasgow. 

9890. Borrizs, C. Lambert, Hull. 

9891. Wisp Motors, D, Burns and J. M. Fleming, 

Ow. 
9892, Moror Cyc.xs, R. Craig, Glasgow. 
9898. ManuractuRs of Mepicinges, R. Gross, Liver- 


poo 

9894. InoninG and PoLisHinc Macuing, 8. Barratt, 
Leicester. 

9895. SELF-MUTILATING BoTTLe, G. Channon, London. 

9896. Spoons, A. A. James, Birmingham. 

9897. Groovep Drivine Puiey, H. J. Fenner, Hull. 

9898, VENTILATING Rooms, D. C. Apperly, London. 

9899. Metuop of PROPELLING VEHICLES, A. Walker, 
London. 

9900. Receptacies for Fruit, &c., 8. Tinel, Birming- 


ham. 
9901. Tings for Motor Cycies, W. A. Salt, Northamp- 

n. 
-— PurorocraPuHic CamERAS, A. Hubbard, Notting- 


ham. 
9903. WatTeR-TUBE Bor.ers, H. J. Jones, Stockton-on- 
ees. 

9904. SEPARATING Dust from Biast FuRNACE GasEs, 
R. A. Young, Newcastle-on-Tyne. 

9905. REVERSIBLE LaTcHING Botts for Locks, A. Adey, 
Wolverhampton. 

9906. LeTreR Presses, W. A. Rosenbaum, Birming- 
ham. 

9907. PHonocraPH Boxes, A. Fischer, London. 

9908. Sgir-rFEEDING TuBE Expanper, H. T. Rodgers, 
Stockton-on-Tees, 

9909. Twistinc Frames, C. H. McCall, Banbridge. 

9910. Hermeticat CLosina Device for Casxs, F. A. 
Lamirelle, Paris. 

9911. Strap Hince for ReversisLe Winpows, C. Gra- 
ham, London. 

9912. Comp CLEanzrs, F. P. Bjérncrantz, Glasgow. 

9913. Exp Losion Enornes, E. Soller, London. 

9914. MaGNETo-ELEcTRIc IcniTInGc Device, C. Haupt- 
mann, Berlin, Germany. 

9915. LwPLEMENTS for CLEANING SurFAcEs, H. A. Hay- 
den and H. Connet, Wolverhampton. 

9916. Drawine Curtains, L. Fey, Cologne-on-Rhine, 
Germany. 

9917. Macuinery for DisiInTERGRATING Woop, M. P. 
Cavenagh, High Barnet, Herts. 

9918. Gas Enornges, F. Price, Weston-super-Mare, 
Somerset. 

9919. Mera Barr, F. Swann, Redditch. 

9920. Supp.tyina Liquips to Lamps, F. T. Dudley. 
London. 

9921. SiagNaLuine the Approaca of Suips, L. T. White- 
low, Manchester. 

9922. TRANSMITTING MecuanisM, W. H. W. Proctor and 
C. Ridley, Coventry. 

9923. ScaLes for Letrers, &c., W. Griffiths, Birming- 


m. 

9924. AppLyinc Heat in Steam Borers, A. Small- 
wood, Birmmgham. 

9925. AppLyING Heat in Steam Botiers, A. Small- 
wood, Birmingham. 

9926. APPLYING Heat in Steam Borers, A. Small- 
wood, Birmingham. 

9927. Murries for ANNEALING Purposes, A. Small- 
wood, Birmingham. 

9928. Murries for CLosE ANNEALING, A. Smallwood, 
Birmingham. 

9929. ConstrucTION of Batus, F. C.. Batten, London. 

9930. TREATMENT of ALUMINIUM SiLicaTss, W. C. Fair- 
weather.—(@. Levi, Italy.) 

9931. VEHICLE Tires, R. H. Croninger, London. 

9932. Extracting Gtucosipgs from VEGETABLE 
Martrers, F. J. Oakes, London. 

9933. ExpLosion Enoines, F. W. Howarth.—(4. 
Ambrosini, Italy.) 

9934. Lea-wrap for Mortorists, R. B. Pathault- 
leclaire, London. 

9935. SMOKELEss FugL, T. Weeple, London. 

9936. Necxtig Frags, W. T. Truman, London. 

9937. BeLtinc for Drivinc Purposgs, J. Lee, London. 

9938. Erasino InstruMENTS, B. L. Tandy, London. 

99389. MaNuFACTURE of BriquetTes, J. M. and X. M. 
Rous, and B. W. Gonin, London. 

9940. Taps, W. Y. Dawbarn, Liverpool. 

9941. ADJUSTABLE Means for Lamps, W. P. Thompson. 
—(Umine and Libner, Germany.) 

9942, Apparatus for GENERATING Gas, L. Boutillier, 


Liverpool. 

9943. Percussion Fuses for SHeiis, A. Hofner, 
Liverpool. 

9944. MANUFACTURE of CemENT, F. J. M. M. Ducastel, 
Liverpool. 


9945. Makino Founpations in Loosz Grounp, F. J. M. 
M. Ducastel, Liverpool. 

9946. MANUFACTURE of WOOLLEN Goons, J.J. Crosfield 
and K. E. Markel, Liverpool. 

9947. en Sasu Fastengrs, J. S. Monahan, Liver- 
00: 

ons. Bau Bearinas, J. Schmid-Roost, Liverp-ol. 

9049. CHANGE-SPEED Gear for Motor Cars, E. Soller, 
London. 

950. ALTERNATING-CURRENT GENERATORS, C. de Kando, 

mdon. 

9951. Drivinc Mecuanism for Ventcies, C.de Kando, 
London. 

9952. Writine Cases, M. Laclie, London. 

9953. MANUFACTURE of PHENOL CompouNDs, H. E. 
Newton.-—(Farbenjabriken vorm. Friedrich Bayer and 
Co., Germany.) 

9954. gga Device for ELecrric Lirts, W. Sprowson, 

mdon. 

9955. Sarety Gear for Lirrs, W. Sprowson, London. 

9956. CasH Recisters, The National Cash Register 
Company, Limited.—({7he National Cash Register 
Company, United States.) 

9957. Rotary Enorngs, A. B. Chapman, London. 

9958. Lecarnes, A. W. Waite and T. and F. Stallwood, 
London. 

9959, Stgerine Gear, W. H. Harfield and W. Rutledge, 
London. 

9960. UNIvERSAL Jotnts, E. G. Cleverly, Brighton. 

9961. Friction CLutcues, KH. G. Clever:y, Brighton. 

9.62. MANUFACTURE of CoHERENT Fivms, C. DV. Abel. 
—(Actiengesellschast sir Anilin Fabrikation, Ger- 
many.) 

9963. MANUFACTURE of CARBORUNDUM ARTICLES, O. 
Imray.—(The Carborundum Company, United States.) 

9964. KLECTRICAL Percussive Dariti, P. Centner, 


mdon. 

9965. ManuracturE of Corsets, M. P. 8S. Nottelle, 
London. 

9966. Sairts, F. Giihring, jun., London. 

9967. AppaRATUS for REGISTERING CasH, F. H. Spear, 


London. 

9968, gaze for Maxine Spokes, G. J. Robergel, 

mdon. 

9969. ELECTRICALLY-DRIVEN Coa Horsts, J. Wilhelmi, 
London. 

9970. Lusricators, J. W. McClure, London. 

9971. Arr-TIGHT Doors, H. Williams, London. 

9972. Tocates for CatTrLE CHarns, P. Jenses.—(J. 
Maemecke, Germany.) 

9973. VARIABLE SPEED Gear, E. M. Preston and E. F. 
Simmons, London. 

9974, INTEGRATING and RecorDING MEcHANIsy, W. G. 
Kent, London. 

9975. MANUFACTURE of LinotEeuM, H. W. Godfrey, 


London. 
9976. MANUFACTURE of LINOLEUM, A. A. Godfrey, 


9077. VaRTABLE-sPEED Gear for Motors, W. J. Lloyd 
and W. Priest, London. 

9978. CasH ReaisTers, C. Hibberd, London. 

9979. MacHINE for Szamine Cans, W. H. Wheatley.— 
(E. W. Bliss and Co., United States.) 

9980. CAN-SEAMING Macuines, W. H. Wheatley.—(2. 
W. Bliss and Co., United States.) 

9981.. SHapE CaRRIER for Exxcrric Lamps, K. 
Walther, London, 












9982, WateR-cooLinc Apparatus, E. Soller, London. 

9983. Sarety Device for Macuing Tooxs, C. Wenig- 
mann, London. 

9984. Exvecrric Caste Conpuctors, W. E. Hitch, 

Oxford. 
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9985. Tramway Lings, B. Hettstedt, Dtisseldorf, 
Germany. 

9986. Lockine Device for Wixpows, J. H. Duxbury, 

alifax. 

9987. onan tanacets Heap, G. W. Deacon, 

ndon, 

9988. Hackiinc Macuings for Fvax, R. H. 8. Reade, 
E. and A. Kirkpatrick, and J. Campbell, Belfast. 
9989, OVERLAPPING TILE-FACED Bricks, P. W. Jones, 

Cardiff. 

9990. Tea Conserver, J. B. David, Briton Ferry, 
Glam. 

9991, INTERNAL ComBusTION EnornEs, J. H. Godman, 
St. Albans, Herts. 

9992. Powgr TRANSMISSION, J. W. Grimston, St. Albans, 
Herts, 

9993. Spinninc Macuings, T. A. Boyd and J. and T. 
Boyd, Limited, Glasgow. 

9994. Friction CLutcnes, H. 8. Hele-Shaw, Liverpool. 

9995. Vatves, W. N. Weston, London. 

9996. Frttinc Coxe Ovens, R. Rutherford and N. Me- 
Lellan, Spennymoor, Durham. 

ar CATAMENIAL Appliances, D. C. 8. Sandeman, 

ow, 

9998. Fixinc Saeets of Paper to Mounts, W. H. Ibbet- 
son, Bradford, 

9999. Empryinc Streeg Guuuies, J. W. Brown and J. T. 
Neech, Halifax. 

10,000. Swinc Mirrors, C. Greenwood, Oldland 
Common, near Bristol. 

10,001. Mzans for Hanpiinc Account Books, J. B. 
Edward, Ilford, Essex. 

10,002. Srzam Driven Air Pumps, W. Weir, London. 

10,003. Srram Drivew Arr Pumps, W. Weir, London. 

10,004. Rinc Frames, F. Jackson, London. 

10,005. Macuine for Scourinc Woot, W. McNaught, 
London. 

10,006. INVERTED INCANDESCENT BuRNzERS, G. C. Marks, 
—(La Société Romenet et Guilbert et Alphonse Guenet, 
France.) 

10,007. Furnace for Heatinc Merats, C. Kugel, 
London. 

10,008. Hermetic Expansive Stopper, C. E. Player, 
Penryn, Cornwall. 

10,009. Apparatus for DisINFEcTING PuRpPosEs, W. 
Forbes, Glasgow. 

10,010. PortaBLe Barina Presses, J. Ashton, Man- 
chester. 

10,011. ScruBBING Soap, W. Galloway, Glasgow. 

10,012. Compinep Lapis’ Murrand Satcue, C. Young, 
Halifax. 

10,018. SHirt Starcuinc Macaig, J. W. Brittain, 
Dublin. : 

10,014. Governors for Perrot Enorngs, C. Binks, 
London. ‘ 

10,015. Hat-sHapinc Macaing, A. R. and G. W. Bone, 

mdon. 

10,016. AppaRatus for CLEANING CaRPETS, T. N. Atkin- 
son, London. 

10,017. Poxsers, H. W. Dunn, London. 

10,018.. Macuinery for MANUFACTURE of SALESMEN’S 
Cueck-Books, D. Chrystal and J. 8. Holmes, 
London. 

10,019. Dynamo-ELEcTRIC Macuines, The British 
Thomson-Houston Company, Limited.—(The General 
Electric Company, United States.) 

10,020. Spggp Liwitine Devices, The British Thom- 
son-Houston Company, Limited.—(The General 
Electric Company, United States.) 

10,021. AuToMaTic FLUID-PRESSURE BRAKE SysTEMS. 
The British Thomson-Houston Company, Limited, 
—(The General Electric Company, United States.) 

10,022. Pirpz, R. Webb, A. W. Davis, and H. J. G; 
Heath, London. 

10,023. Vent Pec, T. Bass and B. Norman, London. 

10,024. NgEDLE Hotpers, G. F. Richter, London. 

wee. SiLL-soint Protector, E. P. Feakes, Belvedere, 
<ent. 

10,026. PREPARATION for the Destruction of Buas, A. 
Strauss, London. 

10,027. Decocrion for Curtnc TuBErcuLosis, P, N. G. 
Margetic, London. 

10,028. Boors and Sxuoss, I.. Rouhard, London, 

10,029. Reapine and Porntinc Macuing, H. Carbon- 
nelle, London. 

10,030. Distnrecrants, E. von Behring, London. 

10,031. STERILISING and PRESERVING PRocegss, E. von 
Behring, London. 

10,032. BLockxs for MounTING STEREOTYPE PLaTEs, J. 
A. Corey, London. 

10,033. NON-REFILLING Stoppers for Botries, H. W. 
Hennes, London. 

10,034. FLower Howper, W. Dagnall, Kingston-on- 
Thames. 

10,035. BLADE SHARPENER, 8S. R. Duval, Kingston- 
on-Thames. 

10,036. Ececrric CaBies, A. Berlin, Liverpool. 

10,037. Dampeninc CoLLars, A. M. Torrance, Liver- 


pool, 

10,088. RePETITION MecHANIsMS for PIANOFORTES, 
A. J. Wilcox, London. 

10,039. Piayinc Carps, G. 8. and S. Thompson, 


ndaon. 
10,040. InmaTaTion MarBie and Swaps, O. Devillers, 


London. 

10,041. Orcan Prpgs and Oreans, V. White, 
London. 

10,042. Jorntine Toot for Lavine Drains, A. Austin, 
Bedford. 

10,043. Carsureters, W. P. Phillips, London. 

10,044. Movu.Lprinec or PreEssinc Toot, T. Sutcliffe, 
London. 

10,045. Typewritinc Macaines, A. J. Bouit.—(J. I. 
W. Marriott, United States.) 

10,046. Stove for HEaTING [rons, A. V. Maniachi, 

ndon. 

10,047. Fiat Iron, A. V. Maniachi, London. 

10,048. Twist Lack, F. W. Brooksbank ard A. Towle, 
London. 

10,049. CovErED Boxss, S. E. Young, T. H. Baker, and 
A. R. Plewran, London. 

10,050. Brusues, A. J. Boult.—( United Shoe Machinery 
Company, United States.) 

10,051. Kercse Brys and Carts, J. Ochsner, London. 

10,052. Gas CooKING Stoves, M. Ehrsam, London. 

10,053. SHEET METAL ARTicLEs, J. Y. Johnson.—{(J. 
S. Brown and W. M. Fulton, United States.) 

10,054. Yarns Guipg Hotpinc Mecuanisas, J. E. Prest, 
London. 

10,055. Execrric Supports, Callender's Cable and 
Construction Company, Limited, and J. C. A. 
Ward, London. 

10,056. Fisaine Hooks, J. E. H. Hyde, London. 

10,057. Paper Cups, R. B. Ransford.—(The Cushman 
and Denison Manufacturing Company, United States.) 

10,058. Execrric SwitcuEs, The General Contracts 
Company, Limited, E. 8S. Cook, and W. H. 
Chippertield, London. 

10,059. Mrxinc Macuings, E. L. Ransome, Lendon. 

10,060. CARDBOARD Boxgs, F. W. Boynton, London. 

10,061. Prorecror for Gas Burners, A. U. Belyea, 
London. 

10,062. NAVIGABLE AgRiat Macuines, W. Glendinning, 
London. 

10,063. AuTomaTic Ratway Coup.ines, G. W. Gayer. 
—(E. C. Gayer, India.) 

10,064. Avtomatic Freep Or Lusricators, The Ivel 
Agricultural Motors, Limited, and D. Albone, 


on. 
10,065. STtzam DiscHarcrne Apparatus, E. Mondt, 


London. i 

10,066. STEEL BLocks and Briquettes, R. F. Strong, 
London. 

10,067. STEEL BLocks and Briquettss, R. F. Strong, 
London. 

10,068. Corsets and Suspenpers, J, H. Gutmann, 
London, 
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10,069. Fasrentnes of Pacxrna Casgs, J. Irvine, 


10,070. Recutatine Sockets for Evecrric Licutine, 
L. F. Bogia, jun., Londen, 

10,071. WasHine the Wat Fects of Fitters, C. Tittel, 
London. . 

10,072, Automatic Sargty Devicss for the IlamMERS 
of SMALL-aRMs, J. Tambour, London- 

10,073. ELtectric TeLecrapry, 8. G. Brown, London. 

10,074. CLEANING Knives, H. Studdy, London. 

10,075. CRUSHING Macnings, A. Demont-Desgoffe, 
London. 

10,076. Batancep Corp Dror Apsusters, H. D’Olier, 
jun., London. 

10,077. Broocn-Pixs, G. W. Dover, London. 

10,078. CaRBURETTERS, E. F. and G. H. Abernethy, 

mdon. 

10,079. ELgctrical System for SEaRcHLIGHTs, W. D. 
Kilroy, London. 

10,080. DistrrpuTion of ExecrricaL Enercy, A. E. 
Tanner, London. 

10,081. ELectric Meters, R. F. Venner, London. 

10,082. Trumprts for PHoxnocrapas, R. W. James.— 
(Compagnie Generale de Phonographes, Cinemato- 
graphes, and Appareils de Precision, France 

10,953. APppaRaTus for SEPARATING SanpD, W. Meyer, 
London. 

3rd May, 1904. 


10,084. Watcu Guarps, G. Slater, London. 

19,085. Winpow Sash FasTENgRS, T. 
Sheffield. 

10,086. AGRICULTURAL IMPLEMENT, W. Wilson, Maid- 
stone, Kent. 

10,087. SaNaToRIuM CuHatr, E. Samuel, Port Talbot, 


C. Smyth, 


Glam. 
10.088. AuTomATIC ARTIFICIAL Horizon, G. Ottaviani, 
Cardiff. 


1),089. GRavER SHARPENER, W. R. Melling, London. 

10,090. Borers, T. Suzuki, Glasgow. 

10,091. Two-cycLk INTERNAL COMBUSTION 
G. Webster, R. G. Bickerton, and J. 


ENGINE, 
Gunnill, 


Goole. 

1),092. Desicn for Usk on Tires, E. L. Curbishley, 
Manchester. 

10,093. Heatinec Pipgs, L. C. Reese, London. 

10,094. HeaimnG MATERIALS or CxvuciBLES, L. C. Reese, 
London. 

10,095. Brakes, R. Lindsay, R. F. Sturrock, and G. C. 
Douglas, Dundee. 

10,996. PNzUMaAlIC and CusBIoN TirE, H. Thomson, 


oekee. 
10,097. Packine Sensitive Fiims, G. Wishart, Cam 
buslang. 
10,098. CLUTCHES, A. Cox, London. 
10,099, OPERATING Brakgs, R. D. Todd and W. H. 
Hazlewood, London. 
1 1 Seeenee Detivery Macuinss, E. A. Jeffreys, 
mdon. 
10,101. Movutprse Rakes, C. Layland, St-urbridge, 
Worcestershire. 
10,102. Foorsauis, W, Currie, London. 
10,103.- Apparatus fur Heatixc Warer, A. H. Barker, 


10,104.. Improvep Game, C. H. and A. Johnson, Leeds. 

10,105. ManuractuRE«f Leatuer, H. R. and C. R. 
Hall, and B and D. Wright, Leecs. 

10,106. Rops fr Swixcine Conveyors, G. H. Eunt, 
Kirkby-in-Ashfield, Nutts. 

10,107. Look ovT TELEscorgs, E. T. Whitelow, Man- 
chester. 

10,108. MrtHop of Fasreninc-up Boots, C. E. Player, 
Penryn, Cornwall 

= — fr FRENCH Winpows, F. J. Abbctt, 
ive! e 

10,110. Ce1LvLorp Reparrine Sovvtion, 8. Hobday, 
Birmingham. 

10,111. REwovixe Water from TrsM-caR Seats, W. E. 
Warren, Manchester. 

10,112. \JourNnaL Bgarrncs, J. Bonthrone, Liverpo»l. 

10,113. Means for SusPeNpiNG CurTarns, D. and T. A. 
Orme, Manchester. 

10,114. Conrectionery, J. Horn, Manchester. 

10,115. Stanps f.r Disnes, E. C. Forrester, Birming- 


™m. 

10,116. Grarixe fur BicycLes, H. B. Stocks, Acocks 
Green, Worcester. 

10,117. Prre Buckets, R. Eyre, Sheffield. 

10,118. Nest for Layine Fow s, J. E. Draper and J. 
Shakespeare, Blackburn, Lancs. 

10,119. ADapTinc ELECTRIC CANDLES, C. C. Regnart, 
London. 

10,120. Loom Sautt.es, P. M. G. Leburn and J. Ballan- 
tyne, Dundee. 

10,121. Lips of Boxes, D. Eudwig, Londen. 

10,122. Fire Screens, D. Budwig, London. 

10,128. MANUFACTURE of CabBUREITED Gas, W. R 
Addicks, London. 

10,124. RarLway SIGNALLING Systems, L. H. Thullen, 


London. 
10,125. Bong ANastomosis Buttons, W. B. McQueen, 
mdon. . 
10,126. Coop for Pouttry Rearine, J. Hazel, West 
Brcmwich, Staffs. 
vp NON-REFILLABLE BortTies, L. Tatton, Black- 


poo é : 

10,128. Resonator for Pranorortes, FE. E. Maxted, 
Tunbridge Wells, Ke t. 

10,129. WiTHDRAWING SkEweERs from Meat, J. E. Bass, 
London. 

10,130. Stgam Enoryes, H. J. Hays, Londcn. 

10,131. Trunks, P. Steiger, London. 

10,132. Money Counter, H. P. Swann and J. Bidder, 
London. 

10133 INTERNAL ComBUSTION ENGINES, C J. Mayhew, 
Southsea. 

10 134. HermeticaLty S£aLep MerTAtiic Boxes, E. 
Wyatt, London. 

10,135. BricK-MaKING Macuings, F., C. D., and W. 
Bartle, London. 

10,136. AnmMatuRES for Enornes, &c., E. V. Gratze, 

ndon. 

10.187. Szccrinc Lips of Guiass Jars, W. A. Walker, 
London. 

10,138. ComBINED TaBLE and Bep, L. C. Graess'e, 

mdon. 

10,139. SantTary INSPECTION CHAMBERS, E. R. Palmer, 
London. 

10,140. Roorinc Feit, W. Bromley and W. Beeston, 


mdon. 

10,141. CLamps, F. W. Goode, London. 

10,142. ELecrricaL Conpuctors, P. A. McGeorge, 
Londen. 

10,143. JorntTING Macuing, G. J. Money, London. 

10,144. Drivinc Gear, F. Humphris, London. 

10,145. Curtain Hanoer, F. J. Hutchinson, Hull. 

10,146. Bronzinc Macuines, C. Kolbach. London. 

10,147. AUToMaTic ELEctRic BRAKE, J. Sayers, Duffield, 
Derbyshire. 

10.148. Macuinery for CrusHING Ore, D. Honeywood, 
London. 

10,149. Button-makinc Macuinery, N. Barry, jun., 
and P. J. Barry, London. 

10,150. CoupLincs, The Twentieth Century Company 
and J. E. Ackerman, London. 

10,151. Lamps, A. Ntirnberg, London. 

19,152. Apparatus for GrinDING Founpry Sanp, P. 
Bonvillain, London. 

10,153. Rartway Systems, W. Wellman, London. 

10,154. Lastinc Macuines, A. Bates and The British 
United Shoe Machinery Company, Limited, London. 

10,155. -PROPELLING VESSELS, A. Rigg, London. 

10,156. Removinc GREASE from Spunce Ciorns, 8. G. 
Hall, London. 

10,157. DisTILLING and CoNDENSING APPARATUS, J. 8. 
Forbes, London. 

10,158. Szats, R. E. Osborn, London. 

10,159. PorTsBLE APPARATUS for TRANSMITTING ROTARY 
Motion to Dritts, A. Collet, London. 

10,160. Rotary Va.vEs, J. Ollis, London. 

10.161. MULTIPLE Sawinc Apparatus, H. Dalgety, 
London. 

10,162. CaARBURETTING AIR, M. Steel and R. Thornton, 
London, 








10,163. Toy, N. B. le Fevre, London. 

10,164. Cutting Nieprrs, E. Roraback, London. 

10,165. Locks for SPINDLE Nuts, 8. C. Baughn, jun., 
London. 

10,166. GRINDING Macurngs, H. E. Menier, London. 

10 167. VaPoU&-BURNING APPARATUS, H. F. Smith 
London. 

10 168. ExpLosion Esornes, H. G. Giffard, London 

10,169. ManuracturE of Pneumatic Tires, W. P. 
Thompson.—({P. Eichmann, Germany ) 

10,170. ManuractuRgE of Cement, B. Grau, Liverpool. 

10,171. Means for REGULATING CuRRENT, R. A. Miller, 
Liverpool. 

10,172. DyNamo-ELECTRIC Macnines, O. Imray.-— 
(Bullock Electric Manuyacturing Company, United 
States.) 

10,173. KLEcTRIC Switca ard PLue Connector, W. H. 
Warren and C, E. Hunter, London. 

10,174. GRINDING MacuivEs, J. K, Stewart, London 

10,175. VaGInat Syrinogs, H. J. Haddan.—(Meinecke 
and Co,, United States ) 

10,176. Furnaces fur MELTING Steg, L. Rcusseau, 
London. 

10,177. Bouts fur Winpow Sasugs, J. Scully, London 

10,178. Compressor VaLvEs, J. C. Peache, H. 8. Broom, 
and J. T. Wade, London. 

10,179. RemMovine Dust from Carpets, J. P O'Donnell 
anc H_ 8. Potter, London. 

10,180. GrinpING Macurnes, H. E. Menier, London. 

10 181. MerHop of ConTROLLING Combustion, H. F. 
Smith, London. 

10,182. Conveyine ELectric CurRENT, C. H. Merz and 
4. H. Marshall, London. 

10,183. CURRENT-COLLECTING Apparatus, C. H. Merz 
and A. H. Marshe ll. Landon. 

10,184 Presses for Cutrinc Metats, W. H. Whcatiey, 
London. 

10185. InreRNaL ComBustion Encives, G. Woke, 
W. K. McLaughlin, aud K. P. Kirby.—(B. W. Bliss 
Co., United States ) 

10,186. AIR-REFRIG&RATING APPARATUS, V. Thausing, 
London. 

10,187. AuToMAaTIC Wacon Coup.ers, T. C. Ladnerand 
N. J. Kessels, London. 

10,188. ConstRucTION of Wixpows, E. H. 
London. 

10,189. Apparatus for HeatinG Liquirs, E. R. Water- 
man, London. 

10,19¢. Freep Lusricator, H. W. Bradley, H. N. 
Bickerton, and D. Clerk, London. 

10,191. SectionaL Friine Capinets, &c., H. Upton, 
London. 

10,192. Stop VaLves, 7. P. Ranoe and Templer and 
Rance, Limited, London. 

10,193. Process for TREATING Picturgs, W. B. Tyler, 


Lunken, 


mdon. 
10,194. CLeantna and PorisHixna Compounpn, W. B. 
Tyler, London. 
10,195. Tin for Hotrixe Biackueap, J. G. Howard, 
London. 
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10,196. Contrivaxce for Sxuttinc Wixpows, K. 
Rodelstab. Germany. 

10197. ApsusTING LEVER APPLIANCE for SKYLIGHT 
Winpows, K. Ridelstab, Germany. 

10,198. ExTRacTING Fiprk from Peat, D. Garnholz 
and G. Kettler, Manchester. 
10,199. AuTomaTic WEIGHING W. Ez 

Hipkins, Birmingham. 

10,200. Switch Lamp Hovpers, A. J. Beaumont, York. 

10,201. UspropasBLe Hatrr-pis, F. F. Edwards, 
Llarelly. 

10,202. Borers for Low- PRESSURE HeatTixo, E. 
Kitchen, Derby. 

10,203. KNockinc-oFF Motion of DruM- WINDING 
Frames, G. H. Kirkpatrick, Hindley Green Mills, 
near Wigan. 

10,2¢4. Automatic Grip for Cacss in Mines, J. King, 
Brighton. 

10,205. Dratn Sccops, J. McVean, Glasgow. 

10,206. Drivine the SpinDLEs of SPINNING FRAMEs, J. 

arbour, Halifax. 

10,207. GruBBING IMPLEMENTS, W. Reid and A. Sinip- 
son, London. 

10,208. Stzam Generators, W. R. Darling, Glasgow. 

= Apparatus for DraG-NkT FIsHine, T. Jaynes, 
G ow. 

10,210.. ELectric Traction, 8S. G. Bennett, Wolver- 
hampton. 

10,211. BLeacuine of Grary, J. L. Lawson, Leith. 

10,212. Macuings fur Cutrine the Evcxs of Booxs;, G. 
Ritchie, Glasgow. 

10,213. SELF-COUNTERSINKING Screw, J. Weir, Glasgow. 

10,214. Trumpets for GramopHoses, W. H. and W. 
Dee and F. J. Edginton, Birmingham. 

10,215. Foop for CatTLe and Povu.try, F. Gothard, 
Birmingham. 

10,216. Pygumatic Dust CoL.ectors, W. Tattersall, 
Bradford. 

10,217. PaTrerRN Cuarxs, J. L. Walker and W. Holroyd, 
bradford. 

10218. €rrcutarR Boxrs of Looms, T. Marsden, 
R. Garstang, T. Burrows, J. Horsfall, and T. Kiley, 
Burnley. 

10,219. MANUFACTURING CREPE YaRNs, A. Taylor, Man- 
cbester. 

10,220. Lips of VessELs, J. Westaway, Liverpool. 

10,221. CLutcHEs of Motor VEHICLEs, G. Pukipgton, 
Birmingham. 

10,222. Mutat Casrments, W. Purcocks, Birmingham. 

10,223. Dress Ciips, T. Morton, Birmingham. 

10,224. Wire Correr, D. Turner and J. H. Potter, 
Sheffield. 

10,225. Means for Carryinc ouT SECRET MANUFACTUR- 
Inc Procrssss, G. Wilkinson, Halifax. 

10,226. Sorts and Heets for Boots, C. P. Deykin, 
Birminghatn. 

10,227. Automatic Stuice Gate, A. T. Mirza, Man- 
chester. 

10,228, AUTOMATICALLY SANDING TRAMWAY TRACKS, R. 
Loxham, Nelson, Lancs 

yoo Lirg-auarp for ELecrric Trams, J. S. Bailey, 

erby. 

10,230.. MatTrress ATTACHMENT, R. B. 

Brussels. 

10,231. SPINNING Macutnés, The Fine Cotton Spinners 
and Doublers Association, Limited, and J. Whitmore, 
Manchester. 


MACHINES, 


Turner, 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 


753,247. APPARATUS FOR CONDENSING StEaM, H. A. 
Due, jun., Charleston, S.C.—Filed October 2nd, 


1902. 
Claim.—An apparatus for condensing steain, com- 


prising a series of rotatable chambers, means for 
introducing steam thereinto and means for diffusing 
over the exterior of said chambersa thin film of water. 





753,008. Formtna Concrete Pites, F. Shuman, 
Philadelphia, Pa.—Filed December 21st, 1903. 

Clain.—The mode of forming concrete piles which 

consists in sinking an open-bottomed tube into the 


753,008 





ground to the —_ depth, removing the earth from 
the interior of said tube, introducing the concrete 
into the tube and withdrawing the latter so that the 
concrete will pass from its lower end into the opening, 
substantially as specified. 


753,248. Mrernop or Makina Betts, J. 7. 
Harmarville, Pa — Filed June 22nd, 1908. 
Caim.—(1) The method of making a bell froma 
steel plate, consisting in subjecting the heated plate 
successively to the operations of several sets of dies, 


Duff, 





and chilling one portion while the adjoining eye is 
being formed. (2) The method of making a bell from 
a steel plate, consisting in subjecting the heated plate 
successively to the operation of several sets of dies, 
and before cr during the operation of forming one 
portion of the bell chilling the adjoining portion. 


753,329. Firxiste Stay-Boit, J. B. Tate, Altoona, 
Pa.—Filed March 4th, 1903. 

Cla‘m—The combination with the outer and inner 
sheets or plates of a boiler, a threaded bushing screwed 
into the outer plate and having a semispherical socket 
in its outer portion and a flaring mouth in its inner 
portion, a bo!t screwed into the inner plate ar.d having 


[ 753,529 ] 


a spherical head at its outer end to fit the sockct in 
the bushing. and a recessed cap screwed on to the 
bushing and having a half-spherical socket to co- 
operate with the socket of the bushing and form a 
complete spherical socket for the bolt-head. 
753,902. Stream Borer, J. A. Mumford, Roslyn, 
N.Y.—Filed April 9th, 1908. 

Claim.—In an internally-fired boiler provided with 
means for continuous water circulation, the combina- 
tion of a furnace located within the boiler, a water 














space surrounding the furnacc, a superposed water 
and steam drum, relatively short fire-tubes in the 
builer, other fire-tubes in the drum, the tubes in the 
drum being larger than those in the boiler, a flue con- 
necting the two series of fire-tubes, and a stack 
connecting with the front cnd of the fire-tubes which 
are located in the drum, : 


753,925. Exxcrric Rattway Moror, R. Siegfried, 
Pittsburg, Pa.—Filed May 2nd, 1908. 
Claim.—{1) The combination with a four-wheel truck 
frame of two electric motors having their outer ends 
ournaled upon the axles, a single cross suspension 
r, substantially vertical suspension rods,the lower 
ends of which are respectively attached to the inner 
ends of the motors, and the upper ends of which are 
attached to the suspension bar and springs interposed 





————————— 


between the suspension rods and the bar. (2) In g 
truck having an electric motor journaled at one end 
upon a truck axle, a bearing cap for such axle which 
extends the entire length of the axle. (3) The com. 
bination with the wheels and axles of a truck and 
a frame supported thereby, of electric motors the 
outer ends of which are supported upen said axles, 





a cross-bar supported by said frame between and 
above the motors and two suspension rods depend- 
ing from said cross bar and having a loose cushioned 
connection therewith and a hinge connection bet ween 
the lower end of each rod and the inner end of the 
corresponding motor. 


754,013, AmMuNITION SHELL, &. von 
Driisseldors-Oberkussel, Germany.—Filed Jin 
1902, 

Claim.— An ammunition shell comprising a suitable 
casing, a high-explosive hursting charge arranged 
within the casing and limited in amount to that 


Reichenav, 
loth, 


rn 


Y saasteanennenenemssncessnanne wan 


neccssary to burst the shell, whereby a rapid exp]. sion 
is obtained, and the fragments of shell given a small 
scattering angle, and a smoke-generating substance 
arranged within the casing to be ignited by the 
explosion of the bursting charge. 


764,175. Pweumatic CavutKixo Toor, J. J. Traan 
and H. C. Moatiller, Philadelphia, Pa.—tiled 
November 4th, 1903. 

Claim.—(1) In a caulking apparatus, the combination 
of a pneumatic impact tool, a rotary caulking device, 
a support for said tool and device, and ‘means for 
detachably connecting said impact tool with said sup- 
port. (2) In a pneumatic caulking apparatus, a car- 
riage, rollers for said carriage whereby the latter is 
movable upon the material to be caulked, a cylinder 
mounted in suitable trunnions so as to be capable of 
oscillation on said carriage, a pneumatic impact tool 
detachably connected to said cylinder, a caulking 


754.175 


device, and means for imparting the blows from 
said impact tool to said caulking device. (3) In a 
caulking apparatus, a caulking tool, single means for 
hammering on said tool ona causing the rotation 
thereof to automatically advance the same, a device 
for carrying the caulking material and permitting the 
latter to freely pay out, and a guide for said caulking 
material. 
754,195. Heat-rapiatina Devicr, J. H. Bullard, 
Springfheld, Mass.—Filed June 18th, 1908. 
Claim.—A heat radiating device comprising a 


754,195 


plurality of thin metal plates each consisting of a back 
— and separated heat radiating teeth extending 

rom said back portion, and means to secure said back 
portions = to constitute a substantially home- 
geneous body. 
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THE ELIZABETH BRIDGE, BUDAPEST. 
No. I1f.* 

Tue superstructure of the bridge. was built at the large 
pridge shops of the State railways at Budapest. The 
towers, Which, when united, form the portals at either end 
of the bridge, are themselves composed of two sections. 

The preparation of the foundations had been in pro- 
syess since 1897, and in the autumn of 1899 the heavy 
steel work of the anchorages was built into the anchor 
chambers. The chain anchorages consist of massive ribbed 
shoes. two for each of the two chains in one anchorage 
chamber, these steel castings, weighing each about 6} tons, 





| was determined by triangulations, effected by the Danube 


Bridges Constructional Departments. 

The overhanging abutments, or imposts for the 
anchorage, had to be built with particular accuracy in 
their setting at the various angles required in relation to 


the different catenary lines, and this was effected by | 


means of templets erected on stoolings in the anchor 
chamber. 
place, the travelling crane, which had served for the 
masonry, was again employed, and these masses of steel 
were then underpinned by posts, pending the later erec- 
tion of the main suspension cables, but in such manner as 


to leave the fullest room possible for the erection of the | 








Fiz. 2—ANCHOR CHAMBER 


being solidly stayed together with deep I-section 
girders and with the curved bearing surface of the shoes 
canted in towards the centre line of the chain. The 
bellied anchor beams, two to each chain, are 2°565 m. in 
length between shoe centres, and have a greatest depth 
of 1°200m. at their middle, and a thickness of 290 mm. 
To these are bolted spherical-backed regulating wedges, 
which transmit the pressure to the curved bearings of the 
shoe. Our view, Fig. 2, representing the anchor chamber 
as seen looking towards the bridge, shows the upper 
anchor-beam belonging to the lower chain during the 
operation of securing the regulating wedges. At this 


anchor chains and for subsequent operations of adjusting 
the anchor shoe regulating wedges for truss alignments. 
This work was done with the vault of the chamber open, 
and the anchor chain gallery was likewise kept open 
during the erection of those links by which it is traversed, 
and up to certain stages of advancement to be noticed in 
the different views given. 

Following immediately upon the fixture of the anchor 
thrust blocks or shoes, the lowest links in the lower 
anchor chains—chain eyes Nos. 1 and 2—were erected 
upon timber stoolings, with the anchor stop plates 


threaded between every alternate link, and on to these | ; 


For the work of setting the anchor shoes in | 


chain between eyes 2 to 3, at mid-length in the chain 
gallery on the right-hand—Buda—bank. Each plate 
lowered into the ‘gallery was so suspended from the 
crane chains as to drop in parallel with the others already 
assembled, and as in this operation the lower head of 
the link butted against a cross timber, this latter ensured 
| the approximate centering of each eye ready for the 
passage of the pin, which appears to have sometimes 
required a certain amount of driving—in this case effected 
by means of a beam slung by two ropes—the extent of 
each feed being, of course, the thickness of each plate— 
| namely, 25 mm. 
In the upper sections, as the work progressed, the 
|lower chains were supported under each head by 
| sleepers resting direct upon the false works, and the 
| upper chains by buttressed stoolings, all supports being 
| adjustable by means of oak wedges for the vertical and 
transverse alignment of the eye-bars. When the. timbers 
had been wedged, a third stool was erected under the 
middle length of each of the upper chain bars, and to 
this, but upon the upper edges of the links, light framed 
struts, bolted along the upper half of the bar, aided in the 
work of setting the lower heads of the next succeeding 
chain plates. This work of chain erection was carried on 
up to the fourth eyes —that is, on a line with the upper 
chords of the shore truss—when the work ceased for a 
time, October, 1899, and the upper heads were clothed 
in waterproof sheeting to protect them from the weather 
while work was being advanced on the superstructure. A 
drawing of the eye bars is given in Fig. 5. 
Superstructure.—The first preliminary work for the 
towers was the setting of the four pivot pedestals on 
each of the piers. These steel castings, each weighing 
15} tons, were adjusted in pairs, with their axes in abso- 
lute alignment, by means of the pier masonry cranes. 
The lower chords of the shore spans which are supported 
at their extremities by a hinged post, were next erected, 
this being in the autumn of 1898, and at once connected 
at their extremities to funicular attachments of the 
| anchorage piers, and the other ends were temporarily 
made fast by cables to the tower pedestals on the piers. 
| A gantry crane on either shore handled the materials, 
which had been suitably stored on high skids on the 
quays to keep them above the surface water during the 
winter. 

The hinged posts, Fig. 6, steadying the unsuspended or 
cantilever ends of the stiffening girders are secured at their 
lower ends to pivoted steel-casting pedestals bolted to 
the masonry foundation, their pins being 260 mm. 
diameter, with a length of bearing in the pedestal of 
300 mm., and in the re-enforced plates of the post of 
46mm. This foundation pin is hollow, being bored with 
a hole 40 mm. diameter, and the pin at the upper end, 
in the extremity of the boom, is solid, 250 mm. diameter 
by 636 mm. long, with a length of bearing in its bushes of 
122 mm. Between pin centres the height of the hinged 
posts is 8°90 m. The post sides are of plates 720 mm. by 
16 mm., put together with angle ties 70mm. by 70 mm. 
by 8mm., and diagonal lattice bars 70 m. by 8m. Just 
above the lower pin first mentioned are situated the devices 
for the horizontal alignment of the stiffening girders during 
the construction and connection of these trusses. They 

| consist of rectangular frames formed of deep I-sections 
| bolted to the upper half of the steel pivot which is thus 
| fixed to, and moves longitudinally in common with the 
0st. This frame is prolonged transversely beneath in- 





time, in the autumn of 1899, the chain erection had not were screwed the angular filling plates, which, along with | verted abutments in the masonry provided with cast iron 


been commenced. Fig. 4 shows details of the anchorage. 
The principal dimensions of the structure, at a pre 

sumed temperature of 10 deg. Cent., are here grouped 

together: 

Total length of bridge between abutments 374-4 m 

Shore spans—centre of line to face of anchorage 


abutments 42-2 tm 
River span ; ; 290-0 1 
Roadway breadth . : 11-00 m. 


Sidewalks (two) in middle span, width 3 
Ditto, in approach spans, width 3-7 m. 
Grade of roadway, rising to centre on each side 27 per cent. 


Length of parabolic truss in middle of bridge 100 m. 
Height of road surface above mean water level, 
without live loads at middle 18-575 m. 


Height of road surface above mean water level, 
without live loads at sides above piers ] 
Sidewalk height above roadway gutters ] 
Cant of road towards either footwalk 1 in 40 
Cant of promenades to road f 5 a) oe 
Distance transversely between the centre lines of 
chains , us, 4a aed xi . 20m. 
Point of suspension of upper chain above mean 
water and with dead load See: atk. pane oe 
Point of suspension of lower chain above mean 
water and with dead load... ibs eee PET ISE, 
J)istance vertically between points of suspension 
inthesame tower ... ... ... «.. pm apa Set o2 m. 
Deflexion of catenary line at mid-span ... ... .... 22-56 m. 
Distance vertically between centre lines of main 
CRAMMB ies sk Sek ate WER Seer RT Tans, tae ‘ 
Distance vertically between centre of anchor-eyes 
of the chains ‘ on) ae cage ee ey, gee 
Upper chain—height of anchor-eye above mean 
water level P a are 
Lower chain—distance of anchor-eye below mean 
water level : ses. Migha MOTE Ie cea ete anne cae 
Suspension pins—horizontal <distance between 
centres, tower to tower ‘as aoe 3 
Horizontal distance, suspension pins to anchor- 
eyes—upper chain we RT ‘ 
Horizontal distance, suspension pins to ‘anchor- 
eyes—lowerchain ... ... .s ; .. 67-755 m. 
Horizontal distance, anchor to anchor . . 428-488 m. 
Although the anchorage foundations on either side of 
the Danube were begun simultaneously, some interruption 
occurved to the regular progress of the work on one side 
through infiltrations from a hot spring on the right-hand 
bank (Buda side). To guard against this, a thick course 
of waterproofing material was laid in the foundations and 
also over the sides of the anchorage piers. When the 
masonry of the piers and anchorage piers was sufficiently 
advanced the working bases for the structure were aligned 
and levelled from fixed points in the masonry, and the 
exact distance between the fixed points on either bank 


51-56 m. 


50-04 m. 


_ 





1-338 m. 
2-64 m. 
1-79 m. 
0-39 m. 
290-00 m. 


69-244 m. 


* No, II. appeared ‘April 29th, 








Fig. 3-AS3EMBLINS EYE BARS 


the stop plates, take the thrust against the forged steel 
double anchor beams. The corresponding links of the 
upper chain were next erected, and this permitted the 
completion of all the principal work in the anchor 
chamber, which, due to causes already mentioned, was 
first done on the Pest shore. The forms of timber 
stoolings which were employed throughout the work, and 


in general the method of assembling eye-bars in the | 


field, are shown in the accompanying view—Fig. 3— 


which represents the erection of the links of the upper ' 


| chairs, and having inclined planes on their lower surfaces 
| permitting of motion in a longitudinal direction. Between 
| these, and seatings or slides riveted on the extremities 
| of the rectangular frame, are forged steel wedges 120 mm. 
|long, with rounded backs, adjustable by 20 mm. set 
screws. Transversely to the bridge axis these posts are 
| not absolutely rigid with the sides of the pedestals, for a 
raised collar, 45 mm. wide, around the pin holes, gives a 
clearance of 8 mm. between post plates and the casting. 
The stiffening trusses, which distribute the weight that 
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is carried by the chains, so preventing deformations from 
moving loadings and swaying of the cables, have a width 
between boom centers of 20 m. Their height 
between boom flanges is 4°75 m. at bridge center, 
increasing to 6°985 m. over the piers and decreasing to 
3°990 m. at the abutment ends of the cantilever trusses. 
The greatest height of the stiffening truss over flanges is 











Fig, 4—DETAILS 


equal to ,5 of the river span. The chords are only 
parallel in the 100 m. parabolic section at the middle of 
the bridge. The road gradient is carried parallel with 
the top chord throughout, the height of the latter above 
the mean level of the footways being 1°25 m. The lower 


chords in the parallel section stand 3°5 m. below the road | wood _ planks 
centre, and at the pier centres 9°60 m. above M.W.L. | 


2 
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Anchor Platz 


| verticals, is_a row of seven stringers of rolled I-section, 
750mm. high by .150 mm. across the flanges, four out of 
which longitudinal girders support the promenades, 
and three the middle portion of the floor. To the 
| central part of their webs is attached, by four angles 
70mm. by 70 mm. by 8 nm., a system of secondary cross 
| girders, 220 mm. by 102mm. by 9mm., and by 13 mm., 


OF ANCHORAGE 


which, in turn, carry longitudinal floor beams 240 mm. 
by 8mm. by 9mm., supporting, together with the three 
stringers mentioned, the buckled plate decking of Zorés 
section—which has a depth of 87 mm., and is, in turn, 


| covered with layers of asphalt and concrete, with 


on the top, all three aggregating 
95 mm. in depth, but the wooden planking is omitted 





Fig. 5--ANCHOR LINKS AND EYE BARS 


The width of the flange members is 850 mm., and the 
distance between the inside faces of the web members of 
a same truss is 576mm. The total weight of the stiffen- 
ing trusses is 2132 tons, or nearly 5°7 tons per metre run 
of the bridge. 

The lateral bracing of the stiffening which, it will be 
remembered, is continuous throughout the structure, 
consists in the channel span of four trussed cross girders 
and one counterbracing to each panel of 6 m. length, and 
at the intersection with each cross girder the main 
trusses are suspended to the chains. In the shore spans 
the panels are 4 m. long, except for the two next to the 
towers, which are 4°5 m. and 5 m. respectively, and here 
there are three cross girders and one primary wind- 
bracing to each panel. The wind-bracing is connected to 
the lower chords, and at its extremity in the end panel it 
is attached by gusset pieces to a horizontal cross beam 
2-600 m. long, having spherical ends which ride between 
guide blocks in lateral abutments built in the center of 
the anchorage pier. A secondary diagonal bracing is 
built into the end panels only. 

At the intersection of the wind bracing with the 
centre line of the piers between the posts, where the 
main girders are carried on rocker arms, there is stiffer 
counterbracing, so arranged as to be free to dilate 
longitudinally along with the main trusses to which it 
is attached. The weight of metal employed in the wind 
bracing amounts to 209 tons. 

All the 20 m. trussed cross girders are attached to the 
verticals in the web of the stiffening trusses save at 
the line of the towers and are webbed vertically be- 
tween their posts by a double series of symmetrical 
latticing, united at the points of intersection with inter- 
section plates. The height between their chords ranges 
from 2°5m. to 8 m.,.and the length of each panel is 
8m. The lower chords are horizontal, and built up of 
plate girders 380 mm. by 12m., and two angles 80mm. 
by 80mm. by 10mm., while the upper chords—girders 
890 m. by 12 m.—are inclined at an angle of lin 40 to- 
wards the longitudinal axis of the bridge. The cross 
girders built to the stiffening trusses at each panel 
point slung from the chains add 430 tons to the 
weight of the suspended structure. Upon their upper 
chords, and immediately above each of the truss 





below the train track. The longitudinal bearers are placed 
between each of the middle stringers, and are fixed to the 
secondary girder with angle struts, one on either side, 
forming chairs; but outside of the third stringer only one 
longitudinal bearer is laid, since the conduit for the 
electric street railway itself stiffens the floorwork between 
the main cross girder and the wood paving. This electric 
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Fig. 6—HINGED POST 


conduit is placed under the near rails of the track, on one 
side, and, necessarily, under the off-side rails on the other 
side of the bridge, the track in both cases being laid close 
up to the wheel-kerbs of the promenades. Underneath 
the tram tracks, and suspended to the lower chord of the 
main cross girders, are small inspection service gangways, 





which, in general, havea width of 1 m., and a height of 
90 c.m. The material for the street railway tracks, that 
is the longitudinal.bearers, Zorés plates, buckled plates for 
scuppers, service gangway, «c., has a total weight of 26] 
tons. The material used for the buckled plates mentioned 
and for those of the side-walks is Martin steel, having an 
ultimate tensile strength of from 3300 kilos. to 4009 
kilos, giving at those limits respective minimum elonga. 
tions of 26 and 22 per cent. The promenade stringers, 
bearing upon the chords of the trussed cross girders, 
directly support joists 160 mm. by 84 mm., by 6mm. and 
by 9mm., to which are attached the buckled plates, 
carrying the pavement. The promenade hand-railing jx 
riveted to bracket pieces on the joist ends, and at a 
distance of 550 mm. from the inside of the stiffening truss 
inner webs. 

The street railway scuppers for surface water between 
the outer rail and the footway kerb are 442 mm. wide by 
475 mm. deep, and laid with buckled plate bottoms 
2mm. thick. The cast iron conduit for the telephone 
wire is carried by the main cross girders under the 
southern footway — this conduit, with its expansion 
bearings, weighing 42 tons; while the gas mains are 
similarly carried on the northern side, the cast iron 
brackets therefor weighing about a ton. 

The whole of the bridge structural work, including 
towers, is of Siemens-Martin mild steel—flusseisen—and 
comprises in the bridge spans and including truss 
suspenders, a weight of 3801 tons, besides 2082 tons 
for the superstructure of the towers; it has a minimum 
ultimate tensile strength of 3500 kilos., and a maximum 
of 4500 kilos. per square centimetre, and, in the test 
specimens 200 mm. long, with a maximum sectional area 
of 4 square centimetres, and at the limits named, yielded 
minimum elongations of 28 per cent. and 22 per cent. 
Perpendicular to the rolled direction the material yielded 
elongations of 26 per cent. and 20 per cent. respectively. 
All rivets are of the same material, and have a tenacity 
of 3500 kilos. to 4000 kilos., with elongations of 32 per 
cent. and 26 per cent. respectively. 

The maximum unit stresses allowed per square centi- 
metre of sectional area are 1100 kilos. in the main 
girders, 1200 kilos. in the towers and in the wind bracings, 
850 kilos. in the floor members and in the suspension 
bars, or hangers, and a shear on the rivets of 850 kilos.; 
the stress calculated upon the bearing diameter of the 
rivets and bolts being 1800 kilos. 

The following maximum unit stresses were calculated 
in dimensioning the floor members and suspension 
rods. Two four-wheeled lorries of 16 tons each, placed 
side by side, having a width between wheels of 1} m., and 
a wheel base of 3 m., and equal to a uniformly distributed 
load of 450 kilos. per square metre. For the side-walks, 
stiffening girders, towers and chains, the same load was 
calculated. The highest pressure estimated for wind 
force on the unloaded bridge was 250 kilos. or 150 kilos, 
per square metre on the bridge when loaded. 

On page 514 are given two views, Figs. 7 and 8, which 
shows the falseworks, and the anchor pits and shore span 
respectively. 





INTERNATIONAL EXHIBITION AT 


ST. LOUIS, U.S.A. 
(By our Special Commissioner.) 
No, II.* 

THE site originally selected for the Exhibition was 
the western portion of Forest Park, some five miles 
from the business centre of the city, reached by 
numerous lines of electric tramway, and also by one 
steam railway. The park has an area of 1370 acres, 
and the selected portion gave about 650 acres. The 
first extension of area was by the lease of the new grounds 
of Washington University, 110 acres, with the handsome 
buildings which were then approaching completion. This 
gave the Exhibition Company a number of buildings for 
administration purposes, equipped with all modern 
arrangements for heating, lighting and ventilation, water 
supply and sewerage. In this way the administration 
and construction departments were more conveniently 
and comfortably accommodated than they could have 
been in any other way. The next step was the leasing of 
a large tract of land, extending south from the University 
grounds, thus completing a great rectangle. 

The total area covered is 1240 acres, or a tract of land 
about 2 miles long and 1 mile wide, with eleven entrances, 
The group of main buildings and the decorative acces- 
sories forming the heart of the Exhibition occupy the 
north-east corner of the site. Here are eight buildings in 
two rows, the outer row parting on an avenue which 
should have been formed as a curve instead of by two 
broken lines. Between them are three wide avenues 
radiating from the decorative feature or picture behind. 
Beyond the central avenue there is a steep slope, some 
100ft. in height, on the curved crest of which is a hand- 
some colonnade, marked by a large and lofty Festival 
Hall in the centre, and a pavilion at each end. From 
beneath the Festival Hall and the two pavilions flow 
three cascades, the water pouring down into the “ Grand 
Basin” at the foot of the slope. From this basin extends 
a system of canals or lagoons. A somewhat curious 
feature of the arrangement is that the colonnade conceals 
the Fine Arts building, so that it does not form a part of 
what is termed the ‘‘ main picture.” 

To the left are the United States Government building 
and the buildings of the several individual States. Thesc 
latter serve mainly as club houses and meeting houses 
for the various commissions and organisations from the 
various States, and they contain no exhibits except those 
of historical character. Several of them are reproduc- 
tions of historie buildings of local interest. To the right 
is the handsome pink granite Administration building, 
which is one of the new buildings of Washington University. 
South of this are the Agricultural and Horticultural 
buildings, and a large space devoted to the Phillipine 
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villages. The buildings of foreign countries are grouped | 
mainly near the Administration buildings. Along the 

south boundary are a series of those amusement shows 

which are generally assumed—but I think without good | 
reason—to be a necessary part of an International 

Exhibition. Suffice it to say here that many of these will 

be larger and of a more elaborate—and grotesque— 

character than any previous Exhibition. A large area 

along the north side of the ground is left practically 

in its natural and wooded condition, and this forms a 

welcome retreat for those surfeited or wearied with “ seeing 

the sights.” ; 

At the north-east corner is an extensive level area, and 
here is situated the central group of eight main buildings. 
Behind this, however, is a steep slope, which extends in 
erescent form. The Fine Arts building and the Terrace | 
of States, with its colonnade, are on the crest of this 
slope, the colonnade being about 100ft. above the water- 
level of the lagoons. The United States Government 
building is on the face of the east slope, about 40ft. above 
the water-level; the Agricultural and Administration 
buildings are on the face of the west slope, the former 
being about 60ft. above the water-level. Beyond the 
crest of this slope is a rolling wooded tract of ground, 
broken by deep ravines. This, as already explained, has 
been left very much in its natural condition. 

Reference has been made to the varied character of the 
engineering construction required in establishing the 
Exhibition, and it will be of interest to review some of 
this work. As a result of the topographical conditions, a 
large amount of earthwork was required in levelling hills, 
filling ravines, forming level sites for buildings, filling in low 
ground, and trimming the surface to produce the desired 
landscape effects. The cutting down of one hill involved 
the handling of 250,000 cubic yards, and the grading or 
earthwork to level the site for the Agricultural and Horti- 
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built in the main avenue between the buildings. This 
channel is 50ft. wide, and 15ft. deep, with twolongitudinal 
partition walls dividing it into three parallel channels. It 
is built of timber frames, 2}ft. apart, the side-posts being 
4in. by 12in., and framed into the caps and sills. A 
sheathing of dressed planks is spliced to the side-posts and 
both sides of the partition posts. The bottom is also 
planked. The roof has joists 3in. by 16in., 24in. apart, 
and covered with a deck of 2%in. plank. This forms a 
roadway, and is covered with asphalt paving. It is strong 
enough to carry fire engines and traction engines. The 
upper end is protected by a rack or screen. The 
lower end is closed by flap doors, hinged at the 
top, so that they open according to the height of the 
water, while they prevent access to the interior. Similar 
doors, at intervals of 500ft., in each channel prevent these 
channels from acting as dangerous flues in case of fire. 
This new covered channel reduces the length of the stream 
within the grounds from &800ft. to 4650ft. Above this 
channel the natural channel was cleaned and improved, 


| while below it, and beyond the boundary of the grounds, 


the natural channel has been straightened, widened, 
deepened, and cleaned out, so as to give a free flow in 
case of flood, and prevent water from backing up within 
the grounds. Of course, there was no liability of a flood 
during the period of the Exhibition, but it must be 
remembered that this and many other works had to be 
designed to serve through one or two winters previous to 
the Exhibition. The work below the grounds was also 
made necessary from the fact that the shortening of the 
channel and the smooth plank lining of the conduit 
increased the velocity of flow. 

The Des Peres River, as improved, serves as the main 
drainage channel of the grounds, and to it lead all the 
land and road drains, or storm-water sewers, which have 
an aggregate length of about 13 miles. To carry off the 
storm water there are lines 
of wooden box drains, laid 
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under ground in the ravines. 
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The gutters along the main 
roadways and drives have 
inlets—covered with wooden 
gratings—with connections 
to drains of vitrified clay pipe, 
8in. to 18in. diameter. The 
main drains are calculated 
for a rainfall of 3in. per hour, 
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TRANSVERSE SECTION 
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DIXON DESTRUCTOR 


cultural buildings of 175,000 vaids. Over 2,200,000 cubic 
yards of material were excavated and handled in this 
grading work. In addition, there was the excavation for 
foundations, for sewers and water pipes, electric con- 
duits, &e. The work ranged from light levelling and 
filling to 25ft. cuttings. 

Nearly all of this was done by machinery for saving in 
time and money. For deep side-hill cutting, large steam 
excavators with l-yard buckets were used, loading trains 
of standard gauge 1-yard dump wagons. These excava- 
tors were also used for making the new channel of the 
Des Peres River. But for the ordinary grading work the 
distinctively American machine known as an elevating 
grader was used. This has a steel frame mounted on 
four wheels and carries an adjustable plough, which 
delivers a stream of earth upon a wide belt conveyor, 
inclined at an angle of about 30 degrees, and travelling 
at right angles to the line of travel of the machine. 
From the head of this conveyor, the earth falls into a 
wagon which moves along with the machine. As fast 
as a wagon is filled it is hauled away and another one 
follows it into position, the grader moving steadily for- 
ward all the time. Some of the machines were handled 
by sixteen horses or mules, four or eight being attached 
toa pole in the rear; others had 25 horse-power steam 
traction engines attached. Much of the lighter work, 
with short haul for the material, was done with wheel 
and drag scrapers. The trenching for large sewers was 
done largely by a machine on the principle of the ladder 
dredge, but with cutters and scrapers instead of buckets 
to cut the material and bring it to the head of the 
machine, where a lateral conveyor delivered it into trains 
of narrow-gauge tip-wagons. These were hauled by 
locomotives to tip the earth as filling in the trench 
where the sewers had already been laid. A_ traction 
engine attached to the excavator furnishes power to drive 
the cutting mechanism, the conveyor, and the winding 
drum, by which the machine hauls itself slowly forward. 
Smaller trenches were dug by hand, and no sheeting was 
required. The surface layer of black loam was saved and 
piled for use in dressing finished slopes and surfaces. The 
underlying material was mainly a stiff clay, with hard 
brown shale in places. This clay was most dis- 
couraging stuff to handle when wet, being sticky and 
tenacious. 

Across the park runs the river Des Peres, a small 
stream, almost dry in summer. But as it has a drainage | 
area of 14,000 acres, much of which is a steep and broken 
country, and as heavy rains may swell it very quickly, a 
maximum rainfall on this watershed had to be provided 
for. In addition to this the building plan made it necesary 
to divert the stream from its winding course, and to fill 
in the old chamnel. A large rectangular conduit was"! 


| garbage. 


| to that of the main chamber. 









while the drains of 24in. 
diameter and less are cal- 
culated for a rainfall of lin. 
to 2in. perhour. The cost of 
this drainage system, includ- 
ing the Des Peres River chan; 
nel, was about £47,300. 


OF FURNACE 


and wash rooms are served 
by a system of nearly 10 
iiles of pipe sewers, 6in. to 
30in. diameter, and one mile 
of 48in. brick sewer. _ The 
latter will eventually form a 
part of the city’s system of 
storm-water sewers. Certain 
of the pipe sewers will also 
remain in use permanently, and are built to the specifi- 
cations of the city sewer department. The sewers are 
laid in trenches in the usual way, but where these 
trenches are in filled ground above the natural surface, 
the pipes are supported on timber trestling to avoid 
trouble from irregular settlement. * Inside the buildings 
there are about 8 miles of 4in. and 6in. sewers for waste 
water only, not closet connections. 

The sewers lead to two sewage-collecting wells, 15ft. 
diameter and 15ft. deep, from which the sewage is 
pumped into a 24in. cast iron pipe sewer leading to one 
of the city sewers. Each well has two 12in. Worthington 
centrifugal pumps, one pump of each pair being for 
reserve. Each pump has a capacity of 18,000 gallons 
per minute, operating against a head of 60ft., and is 
placed with its shaft vertical, being driven by a 75 horse- 
power Westinghouse induction motor mounted directly 
on the shaft. The cost of the sewerage system was 
£18,760, with £6000 in addition for the pumping plant 
and station. 

For disposing of all the general waste and refuse 
gathered up in the buildings and grounds daily, there 
has been built a Dixon direct-draught garbage and refuse 
destructor, having a capacity of 30 tons per twenty-four 
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hours... The general construction of this is shown in 
Fig. 1. The destructor is 50ft. long, 8ft. 24in. wide, and 


9ft. 5in high. Over the brick work is a steel jacket of 
tin. plate, with heads of the same material, and braces 
riveted to this carry the steel charging floor The side 
and cross walls, crown, and pavement are of fire-brick set 
in fire-clay cement. The garbage grates, door frames, 
sills, lintels, hopper frames, and stench destroyer are of 
special fire-clay tile. Iron uprights or buckstays against 
the outside of the walls, and tied together across the top 
by two transverse rods to each pair of buckstays, prevent 
buckling or bulging of the walls. A self-supporting steel 
chimney is used, 4ft. diameter and 100ft. high above the 
firing floor. 

The Joaded wagons drive up an incline to a platform 
against the side of the building, and discharge their con- 
tents through doorways upon the charging floor directly 
over the furnace. Here it is shovelled through four 
openings into the cremation chamber, the floor of which 


| is of fire-clay tile, forming a grate which is arched laterally 
| and has numerous transverse openings. 
| this chamber is a coal fire,the flame and gases from which 


At the end of 


traverse the chamber, passing through and over the 
Beneath the garbage grate is the evaporating 
chamber and ashpit, which has a fire similarly arranged 
The products of combus- 
tion from these two fires and chambers pass through a 
throat opening in the end wall, directly against the fire 
of a third grate, and then up through a checker-work of 


The numerous toilet rooms |" 





fire-brick tile forming what is called the stench chamber. 
Here the combustion is as nearly perfect as possible, with 
the result that the obnoxious gases are consumed. he 
garbage and refuse are not fused to a hard clinker, but 
are burned to a fine ash. 

This plant forms the working exhibit of the Dixon 
Garbage Crematory Company, U.S.A., which has built a 
number of crematories of this type, including some for 
military posts of the United States army. The con- 
sumption of coal at some of these plants is from 80]b. 
to 1801b. of coal per ton of garbage, varying with the 
character of the material. Where the higher amount of 
fuel is used the garbage is wet, and contains very little 
combustible waste. 

Throughout the grounds is laid a system of macadamised 
roads and “driveways,” 50ft. by 75ft. wide, with Telford 
foundations where they pass over soft ground. © Their 
total length is about 35 miles. On many of these a top 
dressing or bindinz course of gravel prevents the 
unpleasant dazzling whiteness of stone roads under a 
brilliant sun. The main avenues around the principal 
group of buildings are paved with asphalt. The broad 
road, locally known as “The Pike,” upon which fronts 
most of the amusement concessions and “ shows,” is 90ft. 
wide. — It is paved with: brick, and has a shallow concrete 
gutter 3ft. wide down the middle, together with a central 
row of ornamental electric lamp-posts 75ft. apart. 

Some of the walls are of concrete and others of asphalt, 
but a rather notable feature is the extensive use of burnt 
clay for the walls and for the great open space of the 
Plaza. As arule, gravel is used for.such, purposes, but 
loose gravel is not pleasant to walk on, and the burnt 
clay packs more closely. It is the same material as is 
used for ballast on many railways in the Western States, 
and resembles gravel composed of rough cubical frag- 
ments the colour of dark brick. This dull-red colour does 
not try the eyes, and it harmonises well with the green 
lawns and the yellowish tone of the buildings. - Along the 
lagoons and the main ayenues are rows of maple-trees, 
spaced 75ft. apart. These were all transplanted, and 
90 per cent. of them have lived and flourished. 








SOME EARLY MACHINE TOOLS. 
No. II.* 


A.tTHouGH the “ Bramah” slide rest, devised and 
made by Henry Maudslay, brought about a complete 
revolution in the method of metal turning when com- 
pared with that which had preceded it, its originator was 
not long before he made a radical improvement in tke 
method of applying its principles, as he soon after in- 
troduced. the tool which for many years was in practical 
use. in his own factory, and was specially known as 
‘“Maudslay’s” slide rest, it being the most useful addi- 
tion ever made to the metal-turning lathe, rendering it 
capable of producing work with the greatest accuracy and 
econamy:.. In appearance it did not differ very materially 
fronr the slide rests now used, for the simple reason that 

















HAND REST 


Fig. 7—SLIDE REST v. 


they all embody the identical arrangement and move- 
ments of parts found in their original, with, of course, 
some alterations in form suggested by use and experi- 
ence. It is unnecessary to describe its action, which is 
precisely the same as that of a modern rest. 

The great practical advantage which resulted from the 
substitution of the slide rest in place of the human hand 
in the process of metal turning is graphically shown by 
illustration in Fig. 7, which, it will be seen, represents, 
side by side, the system of hand turning in general 
practice previous to the introduction of the slide rest, 
and that subsequently in vogue. In the view to the left, 
it is shown that the workman, having no other means of 
applying and guiding his tool to the work in the lathe 
than his mere unaided muscular strength, would in the 
case of turning a large object soon be exhausted, as to 
obtain support for his turning tool at its cutting end he 
had to depend solely on the “tool rest” to resist the 
force of the cut, while keeping the tool steadily in place, 
its heel being pointed to assist in effecting this purpose 
and keep it from slipping, while the handle in which the 
tool was inserted had to be firmly grasped by both 
hands. 

Possibly few of the present readers of THE ENGINEER 
are aware that early in the nineteenth century nearly 
every part of even the simplest of machines had to be 
made and finished to its required form and size by mere 
manual labour, and that for accuracy and precision in the 
production of such machinery as was then in demand the 
skill of hand and correctness of eye of the workman had 
to be depended upon. The great improvement in the 
steam engine, with its gradual increase in size and power, 
had alone necessitated the creation of more exact ard 
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productive agents than the human hand and eye could 
supply; and the sudden demand by manufacturers for 
machinery of greater accuracy, arising concurrently with 
the improved steam engine, the stock of workmen then 
in existence was neither adequate in number or ability to 
meet the wants thus created; the introduction of the 
slide-rest principle in machine tools alone enabled these 
difficulties to be surmounted. 

Appreciating these facts, Henry Maudslay soon saw 


| serew-cutting machines were constructed. 


Before describing this special contrivance, we think it 
will be as well to show how a screw thread was first 


| cut in a power lathe prior to Maudslay’s improved 


method, as it involved the principle on which all future 
For its ex- 
planation, we show in Fig. 9 a sketch of a lathe with 
front and back headstocks, and a round bar—on which a 
screw is to be cut—between the lathe centres. On the 
lathe bed is fixed a slide rest, whose tool-hoider is slid 








Fig. E-MAUDSLAY'S SCREW ORIGINATING 


the necessity of providing means for doing heavier work 
in the turning lathe than was previously possible, and 
to this end he increased its strength and steadiness by 
making his lathe beds with double instead of single bars, 
and was thus enabled to give a much broader, and there- 
fore more stable, base to the headstocks and slide rest, 
a greater height to the lathe centres, and other facilities 
for work not possible with the single vee-bar lathe. 
While effecting this improvement, he also made the 
double-bar lathe capable of cutting screw threads. 

It may not be generally known to our readers that 
before the introduction of any appliance for producing a 
spiral projection, or screw thread, upon a shaft or other 
work, this had been effected solely by the chisel, hammer, 
and file in the hands of the skilled workman, the guide 
for cutting the spiral on the work being obtained by 
winding a steel tape round it, one end of the tape being 
first cramped on the bar before starting to wind it. On 
following the tape edge when thus wound with a scriber, 
the desired line of the screw thread was obtained. It 
being found, however, that a truly accurate thread—as to 
pitch—could not by this method be secured, Henry 
Maudslay devised, about the year 1800, a contrivance 
for originating screw threads of any required pitch. 


ig. 9-EARLY METHOD OF SCREW CUTTING 


In Fig. 8 we give an illustration of this appliance, 
which, on examination, will be seen to consist of a flat 
horizontal plate, on the underside of which was cast a lug, 
which had a circular hole bored in it, through which was 
passed the cylindrical bar to be screwed. This bar, which 
was of hard wood or soft metal, was then placed in a lathe, 
the bed of which prevented the rotation of the apparatus, 
but permitted of its sliding lengthways. Secured to the 
top of a large worm-toothed disc, provided with a finely 
graduated tangent screw, was carried a tool-holder, 
through which projected downwards a concave chisel 
edge, which could be set by the tangent screw at the 
exact inclination with the axis of the bar or work to be 
screwed, to correspond with the pitch of the desired 
thread. The front of a chaser of the same pitch, carried 
in a small slide rest, with screw adjustment, enters the 
hole on the side of the holder, while the chisel edge is 
pressed down into the work by the screw shown above. 
On the work to be screwed being rotated, the screwing 
stock travels along it, and the chaser which follows cuts 
the thread thus started. From the best of the screws 
so obtained copies were produced in steel for use as 
standard screws, but the system of screw production by 
such means was soon discarded on the introduction, by 
Henry Maudslay, of his appliance for cutting screw | 
th:eads in his improved lathe, an illustration of which we 
shall give presently 











MACHINE 


along by means of the serew which receives its motion 
from the work in the lathe, which has, on its end to the 
right, a toothed wheel as shown, gearing into a pinion 
fixed on the longitudinal screw of the slide rest; it is 


evident that as the work in the lathe revolves, a similar , 


motion will be imparted to the screw of the slide rest; and 
the point of the cutting tool in the tool-holder will, on 
sliding along with it, cut a spiral groove on the work, and 
according to the respective diameters of the two toothed 
wheels in action, so will there be formed on the work 
operated upon a screw more or less fine in the pitch of 
its threads, or directly in accordance with the relative 
diameter of the wheels; that on the work in the sketch 
being twice the diameter of that shown on the end of the 
slide screw. 

To revert now to the Maudslay method of effecting the 
same result, in Fig. 10 we give an illustration from a 
photograph, taken from what is believed to be the first 
workshop screw-cutting lathe, in which were combined a 
leading screw and change wheels for producing accurate 
screw threads. The lathe bed, it will be noted, consists 
of two vee bars of metal, set at a fixed distance apart, and 
secured in brackets, which are bolted to cast iron stan- 
dards. .The front and back headstocks are fixed 
to the back vee bar only, while the slide rest, 
which is of gun-metal, has its saddle accurately 
fitted to, and slides upon, both bars. The rest 
carries a tool-holder in vee slides, and is movable to and 
from the work by a screw with a winch handle fitted with 
a graduated disc. Between the vee bars of the lathe bed 
is an iron leading screw, its thread, which is square, being 
only a quarter of an inch pitch. This screw was geared 
to the mandril of the lathe by change wheels fitted on the 


; a 

| was one in which Henry Maudslay was special] 

| interested, as in the early years of the nineteenth centy : 
every master mechanic had his own screwing tackle, and 
as a consequence, no two screw threads were alike in form 
or pitch in machines made by different makers. To bring 
about some standard for screw threads in bolts and nuts 
Henry Maudslay, for some considerable time before the 
advent of that now in use, decided to adopt in all 
machines and engines made at his works a type of screyy 








Fig. 11—LATHE FOR CUTTING FINE SCREWS 


thread devised by himself, and which remained for some 
years the standard with many engine and machine 
makers, thereby ensuring a perfect fit between nut and 
bolt in all work where the * Maudslay” thread was the 
standard used. 

For very fine threads, such as are used in astronomical, 
optical, measuring, and other exact instruments, Henry 
Maudslay also devised about the year 1800 the screw- 
cutting lathe shown in Fig. 11, which, being a small 
example of the type, is arranged for driving by hand 
power. In it, as shown, the work on which the thread 
is to be cut is carried between centres in the usual way. 
The lathe bed, it will be noticed, is triple-barred, and very 
broad, but comparatively short in length. The leading 
screw, which traverses the saddle carrying the tool rest, 
is placed low down in the lathe bed between the front 
bars, and is connected with the saddle by a split nut 
arrangement, which adjustable from below. To 
prevent the springing of the work being screwed, an 
adjustable stay is carried by the far end of the saddle, 
as shown, while the depth of the cut of the screwing 
tool is regulated by the small hand-wheel shown on 
the end of the slide of the tool-holder. The leading 
screw of this lathe has thirty threads to the inch, 
while the wheel on its driving end has twenty-four 
teeth, gearing through an intermediate wheel, with one 
of forty-five teeth on the lathe mandril, thus giving the 
screw being cut sixteen threads to the inch. Change 
wheels were provided for this lathe, with teeth varying 
from fifteen to fifty in number, the intermediate wheel 
having a wide face, so as to connect up the varying 
diameter wheels. 

Samples of screws cut in a similar lathe, having from 


is 

















Fig. 


provisions for them shown, while a split nut with a 
clamping device fitted on the underside of the saddle 
formed the connection between it and the leading screw, 
which could be severed at will. This lathe, although 
specially devised for cutting screw threads, will be seen 
to be also adapted for the ordinary turning of shafting, 
or other traversing work, it being only necessary to fit 
such change wheels as would give the leading screw a 
slow rotation. 

While on the subject of “screw threads,” it may not be 


known to all present readers of Tue Encin&eRr that it | 


10—DOUBLE-BAR SCREW-CUTTING LATHE 


16 to 100 threads to the inch, together with the change 
wheels used in it, are shown below in the illustration 
of the above briefly described machine tool. 








Ay interesting hydraulic power plant has been started 
in Southern California by an electrical company at Los Angeles, 
says the Jron Age. The head employed is 1960ft., which is ob- 
tained in something over 8000ft. length of pipe line. This gives 





an effective pressure—after making allowance for friction losses— 
of considerably over 1900ft, head, or 825 lb. per square inch, 
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THE RECORD RUN ON THE GREAT 
WESTERN RAILWAY. 

By CHARLES Rous-MARTEN, 

Ix last week’s issue of THe EnGrneer I gave a neces- 
sarily brief account of the remarkable performance 
achieved by the Great Western Railway on the 9th inst. 
when the American, New Zealand, and Australian mails, 
prought to Plymouth by the s.s. Kronprinz Wilhelm, 
were delivered in London in 5 days, 21 h. 58 min. 
from the time of their departure from New York. I 
now proceed to fulfil my promise of more detailed 

particulars. : 

Let me, however, emphasise at starting what I have 
said before: That this performance was in no respect a 
mere “parade”? run on the part of the Great Western. 
It was nob undertaken to satisfy any mere frivolous 
craving for extreme speed, or to make a“ splash” by break- 
ing ull extant records. On the contrary, it was under- 
taken as a serious and important piece of business, both 
public and quasi-private—-public as affecting the question 
of the quickest American-London mail route as vid 
Holyhead or Liverpool, on the one hand, and Plymouth 
on the other; quasi-private as concerning the rival in- 
terests of three great railway companies... Any excep- 
tional speed that may have been attained was merely 
incidental and purely ancillary to this main purpose. 
Nor was there any sudden spasm of abnormal velocity. 
Some weeks previously the Plymouth-London mail trip 
had been done in 4 h.17 min. Later this was repeated, 
with stops at both Exeter and Bristol to change engines ; 
the Exeter- Bristol and Bristol- London runs—65} min. and 
109 min. respectively—were the best accomplished up to 
that date. But then the Great Western cut down the 
time to 4 h. 13 min., and on the day on which the London 
and South-Western achieved its record run of 4h, 3 min. 
11 sec.—described by me in Tak Encrneer of April 29th 

the Great Western had further bettered its previous 
best by one minute, the journey oceupying 4h, 12 min. 
Then, however, a greater effort was made, and the Ply- 
mouth-Paddington run was done in 3h. 54 min., or only 
one minute longer than the Prince of Wales’ record non- 
stopping run in the opposite direction, although two stops 
were made in this more recent case. Two days later 
that record was closely approached, the time being 
3h. 56 min., or only two minutes longer. On the follow- 
ing Saturday it was hoped to perform the journey in 
3h. 50 min., but although the road was kept admirably 
clear throughout and some very high speeds were 
attained the outcome did not realise expectations, the 
total time being 4 h. 0 min. 29 sec., which, I may observe, 
however, would have been deemed almost incredible even 
a vear age. 

Phen came the supreme and wholly successful effort of 
two days later, the result of which may be expected long 
to denote the high-water mark of railway speed. Runs 
with a booked speed of over 71 miles an hour from start 


to stop have never before been seen or dreamed of on this | 


side of the Atlantic, if, indeed, they have on the other 
side either. Yet, on the 14th inst., these extraordinary 
booked timings were more than realised. As I said 


before, the run was in no way a test of locomotive | 
haulage power. The issue was solely one of speed pure | 


ind simple, and the object was of a strictly practical and 
business-like character. It was desired to show what 
could be done in respect of swift mail delivery, and that 


was shown with remarkable thoroughness and conelu- | 


siveness. 

Before giving the details of the work done let me 
hrietly describe the road over which the run was made. 
Iinmediately on leaving Millbay Dock Junction an ascent 
at 1 in 50 has to be faced. The rise continues at 1 in 63 
almost to the Plymouth North Road Station, whence 
there are steep but short ups and downs until Plympton 
has been passed. Then comes the terrific Hemerdon 
bank at 1 in 41, which extends for nearly 2} miles to the 
Hemerdon summit, 3 miles east of Plympton. ‘This 
gradient is often given as “1 in 42,” even in official 
books, but the grade posts along the line show it as 1 in 
41, and I am informed officially that such is the 


actual rate of the rise. Even were it 1 in 42 it would | 
have no parallel on any line over which expresses run, | 


but being 1 in 41 the task imposed on an express loco- 
motive is a still more extraordinary one. At the summit 
there is a short bit of level, and at the top of the incline 
the gradient is gradually rounded down so as to avoid a 
sharp vertical corner. From Hemerdon the ascent 
generally continues on moderate grades to Wrangaton, 
the absolute summit, 15 miles from Plymouth. An 
easy descent follows for four miles to Rattery Tunnel, 
whence there is a sharp fall to Totnes, the gradients being 
as steepas 1 in 63, 1 in 51, and even lin 48. After three 
nearly level miles comes another severe climb for two 
miles at 1 in 89, 1 in 57,1 in 43,1 in 40, and 1 in 41 to the 
Dainton Summit Tunnel, followed by 24 miles of sharp 
descent at 1 in 48, 1 in 47, 1 in 64, 1 in 57, and 1 in 97 
toward Newton Abbot, whence the line is almost dead 
level to Exeter, after which it rises generally on easy 
grades, but at 1 in 115 for the last 2} miles, to the 
Whiteball summit, 20 miles from Exeter. Then follows 
« descent to Taunton, first at 1 in 126 through the 
Whiteball Tunnel, then for 2} miles at 1 in 81, 1 in 80, 


and 1 in 90, then at 1 in 103, 1 in 163, 1 in 167, 1 in 209, | 


and easier grades. From Taunton to Bristol is almost 
dead level, but there is about 1§ mile of 1 in 194 up to 
Bourton Tunnel, succeeded by a similar length of 1 in 
202 down. 
virtually continuous past Bath, to Box, then a three-mile 
bank, 1 mile at 1 in 120 and 2 at 1 in 100 through the Box 


Tunnel ; next 7 miles of 1 in 660 down, 4 of 1 in 660 up, | 


nearly 2 miles of 1 in 100 up—the Wootton Bassett bank 
~and 6 miles of 1 in 660 up to a point near the 80th 
mile-post from London. The remainder of the distance 
may be described as nearly level, with an almost con- 
tinuous slight downward tendency, mostly at 1 in 1320, 


but for 12 miles at 1 in 754 and 8 at 1 in 660 between | 


After Bristol there is a very slight rise, | 


Swindon and Didcot. There is a short rise at 1 in 1320 
to 1 in 788 for 2 miles between Reading and Sonning, 
and a very slight upward length—1 in 1320 to 1 in 1716 
for about 5 miles between Slough and Hayes. 

It will thus be seen that the Plymouth-London journey 
is nearly all * collar work,” but little aid being afforded 
by gravitation. The down grades in South Devon are all 
too steep and curved to warrant high speed, and the 
later ones are almost imperceptible save on the Wellington 
bank, where some very swift running is daily performed 
with perfect ease and smoothness. But there are several 
worse drawbacks to high averages, in the shape of 
“service slacks.” All trains have to slow down to 15 
miles an hour for the 1} mile of single line through the 
five tunnels just west of Dawlish; slightly round the 
Teignmouth curves; to 5 miles an hour through Exeter 
station; to 10 miles an hour round Bristol by the 
Avoiding-line; to 10 miles an hour through Bath 
Station. But beside these regular slowings, we had 
two special ones, viz., to 10 miles an hour over soime 
heavy permanent way works near Starcross, and a little 
east of Swindon Station, the latter slack indeed, that over 
the Cricklade bridge, under repair, being in reality to 
walking pace. Moreover, just before the very climax of 
our spin down the Wellington bank, three stupid _plate- 
layers loafed on the four-footway until the engine was 
just on theni—whistling its loudest —and would not move 
until they had checked us badly, and so spoiled that 
feature of the run, beside losing us a full minute. Other- 
wise the line was kept absolutely clear from beginning to 
end, every train in front of the Ocean Special being 
shunted in good time. Further. in case of any casual 
disarrangement of the locomotive, spare engines were 
kept in readiness at no fewer than five different points, 
viz., Newton, Exeter, Taunton, Bristol,and Swindon. As 
things turned out, one of them proved very useful, for 
when we reached our first stop, Pylle Hill, just outside 
Bristol, a doubt arose whether the coal in the tender, after 
having already served us for 128} miles, would hold out for 
another 118} miles at exceptionally fast speed. Soa 
change was made, which cost us a little delay, in addition 
to that necessitated in uncoupling the mail van for 
3ristol, Wales, and the Midlands, but enabled us to run 
ahead afterward without any fear of fuel-shortage. 

According to the official estimate, our load was made 
up as follows:—Four eight-wheeled mail vans, each 
approximately 22 tons; one eight-wheeled clerestory 
sorting van, 25 tons; total weight, 113 tons empty; mails 
and specie estimated at 35 tons; total, 148 tons behind 
the tender. The engine from Plymouth to Bristol was 
No. 3440, City of Truro, one of Mr. G. J. Churehward’s 
“City ” class—in fact, a sister engine to City of Bath of 
Royal-record fame—having four coupled 6ft. 8in. wheels, 
leading four-wheel bogie, inside cylinders 18in. by 26in. ; 
extended wagon-top domeless boiler, with Belpaire fire- 
box, affording 1818 square feet of total heating surface, 
and pressed to 1951b. of steam, though ordinarily work- 
ing at 180]b. Clements was the driver, and Inspector 
Llewellyn was also in charge on the footplate. The 
engine from Bristol to London was No. 3065, Duke 
of Connaught, one of Mr. W. Dean’s 7ft. 8in. single- 
wheelers, with inside cylinders 19in. by 24in., leading 
bogie, 1561 square feet of total heating surface, and 
160 1b. steam pressure; driver, Underhill; Mr. Llewellyn 
| still in charge. The weather was fine and calm through- 
| out, the rail dry, and both the road and rolling stock in 
perfect order. 

The absolute start from Millbay Dock Crossing was made 
at 9.23.10, a.m. precisely, and after climbing the steep bank 
}at 1 in 50 and 1 in 63, we cleared Plymouth North-road 
| station at 9.26.17. It is necessary to mention this station 
| specifically, because it is the regular stopping and starting 
| point for all the principal expresses between London and 
| Cornwall, and were this station ignored no true basis of 
| satisfactory comparison would remain. We passed quite 
| slowly through the station, and of course had not attained 
any considerable speed when we passed the last of the 
Plymouth stations, Mutley. But then the work began in 
earnest. The mile at 1 in 80 down which follows the 
exit from Mutley Tunnel atforded us an opportunity of rapid 
acceleration, of which such good advantage was taken 
that we had touched 70 miles an hour before we started 
the severe climb at lin 41, that extends from a point 
near Plympton to the Hemerdon Summit. Now, one 
hears a good deal about the possibilities of high velocity 
on steep ascending gradients. But it may fairly be 
asserted that steam locomotion has not yet disclosed any 
means by which a 2} mile length of 1 in 41 may be 
ascended at any really high speed. Indeed, there are 
many fine express engines, single-wheelers, stil] running, 
that in all probability could barely move their own weight 
up that grade—almost certainly not with a slippery rail 
and a sidewind. The remarkable advance which has been 
made during the past decade in the way of fast uphill 
speeds applies mainly to the more ordinary grades of 
1 in 300 to 1 in 100, although some surprising perform- 
ances have undoubtedly been shown up the 1 in 75 to 
Beattock and Shap, and the 1 in 73 up Dartmoor; but up 
such an ascent as that of the Hemerdon incline, even 
with a short rush at the foot, it is necessary to be content 
with something very moderate in respect of the actual 
velocity, although it may be immensely creditable as a 
locomotive performance, until electric traction shall show 
| us a ‘more excellent way,” whenever that may be. 
| In the case under notice, with a load of approximately 
| 148 tons, the speed steadily dropped until at last it had 
| reached what apparently was the normal rate of the 
| 
| 





engine with that load and on that grade—namely, 27 
miles an hour—which thenceforward wes steadily main- 
tained to the summit. The distance of 8 miles 20 chains 
from Plympton to Hemerdon Summit occupied 4 min. 
23 sec., giving an average of 47 miles an hour. 

Hemerdon once left behind and with the aid of a short 
dip at 1 in 170, speed was soon recovered, and during the 
final six miles to Wrangaton Sumunit, mostly at 1 in 174, 
1 in 201, 1 in 211, 1 in 154, 1 in 881, 1 in 295, &e., with 
short bits at 1 in 100 and 1 in 92, we kept up a steady 62 








to 65 miles an hour. Down the next four miles of easy 
grades, passing Brent, to Rattery Tunnel we ran mostly 
at 75 to 77 miles an hour, easing carefully down the 
steep Rattery incline, which is chiefly at 1 in 51 and 1 in 
90, but has a short length at 1 in 48, passing Totnes at 
9.50.49, i.¢., in 27 min. 39 sec. from Millbay, 24 min. 
32 sec. from North Road. Then came the short but 
excessively steep climb to Dainton Tunnel, most of which 
is at 1 in 57, 1 in 43, 1 in 41, and even 1 in 40. This was 
ascended with a rush, and the speed never dropped below 
34°6 miles an hour, even on the bit of 1 in 40. The 
descent from Dainton Tunnel toward Newton Abbot 
which immediately follows was made very cautiously, 
with a frequent touch of the brakes, the grades being 1 in 
43, 1 in 47, 1 in 64, and 1 in 57, and Newton was passed 
at carefully reduced speed, the time being 9.59.52, 
36 min. 42 sec. from. Millbay, 33 min. 35 sec. from 
Plymouth North Road; the latter distance is 31 miles 
68 chains. 

A somewhat vexatious and tiresome stretch of road is 
next met with as far as Exeter. The line is almost dead 
level throughout, but it abounds in obstacles much 
more formidable than mere gradients. Following the 
coast-line as it does, the curves are numerous and sharp, 
especially close to Teignmouth Station, where there is a 
double reverse curve which cannot prudently be passed 
except at a moderate speed. Here Clements slowed down 
his engine considerably, so that the curves were passed 
without anything like a jolt. But then came the mile 
and a-half of single line through the five tunnels immedi- 
ately west of Dawlish. Here our speed was reduced to 
15 miles an hour, and when we had regained a respectable 
rate after emerging from Dawlish station we soon had to 
slow down again for more than a minute for some heavy 
permanent-way operations which were in progress near 
Starcross, and before we had the opportunity of recover- 
ing our full rate, the approach to Exeter brought us down 
again, until finally we went through St. Davids station at 
little more than a walking pace. The Great Western 
rules, indeed, require that no train shall pass through 
Exeter at a faster rate than 5 miles an hour, so that our 
departure from that point was virtually a fresh start. 
Then came the 20 miles climb to Whiteball Summit, 
mostly on such grades as 1 in 207, 1 in 222, &e., but with 
2 miles at 1 in 154 near Cullompton, and 2} miles at 1 in 
115 past Burlescombe to the summit. Along this stage 
after speed had once more been regained, the engine 
maintained a steady rate of 65 to 70 miles an hour, 
and even at the end of the 2} miles of 1 in 115 was 
still going at 63 miles an hour, when the summit 
was breasted, 19 min. 29 sec. from Exeter. Then 
came the swift descent of the Wellington bank, which 
extends virtually from Whiteball, past Wellington and 
Norton Fitzwarren, to Taunton, just 11 miles, the first 4 
miles being at 1 in 126, 1 in 81, 1 in 90, 1 in 80, 1 in 90 
and 1 in 103, the rest easier. Here the speed was very 
high, and, as I have had occasion to note in other cases, 
the running was the smoothest and the steadiest of the 
whole journey. The motion resembled a sliding along 
the smoothest ice, and not the slightest oscillation 
could be detected in the van where I made my 
observations. It is difficult to calculate or even to 
conjecture what maximum might ultimately have been 
attained, had the course from Whiteball to Taunton 
been unimpeded, but, most unluckily, the sheer stupidity 
of three platelayers baulked us at this interesting point, 
beside placing themselves in the most imminent peril. 
They coolly and doggedly remained on the up line, right 
in the middle of the 4ft.-way, although previously warned 
to be careful, and additionally warned by the protracted 
whistle of the engine. They only stepped deliberately 
out of the way just as the train rushed by, and by that 
time Clements had reduced his speed suddenly and 
materially, while thenceforward we no longer had the aid 
of a considerable down grade to aid us in speed recovery. 
However we passed Taunton, slackening slightly, in 
27 min. 49 sec. from Exeter, distance 30 miles 63 chains. 

Now came a stretch of 44 miles 59 chains, almost dead 
level—in fact, one of the longest level pieces in the 
kingdom. This produced some admirably even and swift 
running, the distance from Taunton to Bristol being co- 
vered in 36 min. 28sec. There had been, however, a dis- 
tinct e4sing off before Bedminster was passed, and the 
usual rate was from 75 to 80 miles an hour. The run of 128 
miles 10 chains from Millbay Dock crossing to Bristol was 
made in 123 min. 19 sec. dead start to dead stop, and from 
Plymouth North Road to Bristol, 127 miles 20 chains, in 
120min. 12sec. But some of the intermediate times 
present a more forcible picture of what was really done. 
Thus Exeter was passed dead slow in 59 min. 2 sec. from 
Millbay Dock Crossing, and in only 55 min. 55 sec. from 
Plymouth North Road. When it is remembered that in 
that run of 52% miles such gradients as those described 
above had to be mounted, and that when the easier run 
in the opposite direction, with a lighter load, was done in 
61 minutes without the permanent way slacks encountered 
in this case, the feat was deemed well-nigh marvellous, 
the full merit of this latest achievement will be realised. 
But the length of 75 miles 17 chains from Exeter to Bristol 

—Pylle Hill—was, in its way,equally astonishing. It was 
accomplished to the dead stop, with an exit at walking 
pace from Exeter, in 64 min. 17 sec., averaging 70°2 miles 
an hour practically from start to stop, and with the check, 
already mentioned, on the Wellington bank. It would be 
difficult to award too much praise alike to the splendid 
performance of Mr. G. J. Churchward’s fine engine, to 
the admirable driving by Clements, or to the judgment 
and watchfulness with which Inspector Llewellyn 
directed the proceedings as if he had been the captain on 
the bridge of an ocean steamer. Nor should the assiduity 
and hard work of the fireman be forgotten; certainly 
that was an indispensable factor of success. 

Up to this point the engine City of Truro had per- 
formed in a manner which left nothing to be desired. 
She arrived in excellent trim, with all her bearings and 
parts perfectly cool, and she was in every way fit for the 
remaining run of 1184 milesto London, But the journey 
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of 246} miles at such speeds, and over such gradients, 
consumes a large quantity of coal, and when we stopped 
at Pylle Hill, although we had eased down slightly during 
the last few miles, it became evident that the inroad into 
our fuel supply had been very heavy. It was possible 
that what remained might carry us through to London 
all right without necessitating any economy ; but, on the 
other hand, there was a possibility of shortage, and as it 
seemed inadvisable to incur even the slightest risk of 
such a contingency as delay for this reason, it was 
decided, after brief consultation, to change engines. 
Accordingly, City of Truro came off, and No. 3065, Duke 
of Cornwall, came on. There was a certain sense of 
satisfaction that one of Mr. W. Dean's engines should 
have its share in the historic journey, and also that one 
of the fine if somewhat archaic order of single- 
wheelers, doomed, we are told, to relatively early disap- 
pearance, in view of modern loads and requirements, 
should have a turn with what was purely an exhibition 
of high speed. This particular engine was the same 
that had made the record run from Bristol on 
the previous occasion, but then she had only two vans 
behind her. In this case the load was exactly double— 
four vans—and a good deal of curiosity was felt as to 
whether she would be able to equal or surpass her 
previous times with double the weight behind her tender, 
but, as the event proved, there was no occasion for any 
doubt on this score. The operations of changing engines 
and detaching the mail van for Bristol, Wales, and the 
Midlands occupied just under 4 min., and then a fresh 
start was made. We had to begin cautiously round the 
sharply-curved Avoiding - line ‘past Bristol, and took 
Sanin. 39 sec. for the 1 mile 35 chains to Bristol East, 
where we rejoined the main line that runs through 
Templemeads. There is a prevalent slight ascent almost 
unbrokenly at 1 iu 1320 to Bath, through which sharply- 
eurved station we had to slow down to 15 miles an hour. 
passing it in 13 min. 38 sec. from Pylle Hill. The Box 
incline troubled us but little, and No. 3065, Duke of 
Connaught, was running at 60 miles an hour when we 
emerged from the Box Tunnel, which was threaded in 
I min. 52sec. Down the seven miles at 1 in 660 after 
Corsham, passing Chippenham, the speed rose to 77 and 79 
miles an hour, and we wentup the Wootton Bassett bank, 
+ mile of 1 in 100, with the force of our own impetus, so 
that the speed had not dropped below 68 miles an hour 
when we reached the summit. Along the level or faiatly- 
rising stretch from Wootton Bassett to Swindon our rate 
again rose above 75 miles an hour, and could we only 
have had a clear course thence to London our record 
would have been still more interesting, and even sensa- 
tional, than it actually wes. But the terrible slowing 
necessary for the Cricklade Bridge, still undergoing heavy 
repairs, made it essential that we should begin to slacken 
even before passing through the Swindon Station. Con- 
sequently, we emerged from that station at quite a 
modera‘e pace. which was further lowered almost to a 
a pace as we crossed the bridge. so that in reality 
e almost made a new start from abreast of the Swindon 
ee Box. 76 miles 47 chains from Paddington. But 
this was the last of all the drawbacks with which we had 
to contend. Thenceforward our course was clear. and 
the run of 76 miles 47 chains from Cricklade Bridge to 
Paddington platform was done in the astonishing time of 
58 min. 47 sec. 

The 24} miles from Swindon to Didcot attorded a most 
favourable “galloping ground,” being, as I have said, on 
an almost continuously slight descent, mostly at 1 in 753 
and 1 in 660. A very good idea may be gained as to the 
style of our travelling over this portion of the road, from 
the fact that the distance of 2 miles 51 ya from 
Uffington to Challow was covered in 1 min. 52 sec.; the 
3 miles 39 chains from Challow to Wantage in 2 min. 
38 sec.; the 3 miles 70 chains from Wantage to Steventon 
in 2 min. 53 sec.; the 3 miles 33 chains from Steventon 
to Didcot in 2min. 28sec.; the 4 miles 52 chains from 
Didcot to Cholsey in 3 min. 82 sec.; the 3 miles 54 chains 
from Cholsey to Goring 2 min. 41 sec. The operation of 
picking up water from the Goring track-trough while 
travelling at such speed as these figures indicate was a 
rather striking experience. A veritable wave of water 
seemed to be thrown backward over the train, striking it 
with quite startling force and noise. Of course, as a 
matter of fact, the inass of water was thrown into the air 
vertically or slightly forward, and this was encountered 
by the train as the latter still moved forward at a rate 
considerably over 80 miles an hour. As usual, the resist- 
ance offered by the water temporarily lowered the rate of 
speed, but this was soon recovered. 

The time from passing Swindon to passing Didcot, 
24 miles 13 chains, was 19 min. 31 sec., but that included 
the dead slow over Cricklade Bridge. The time from 
the next station (Shrivenham) was 13 min. 49sec. for the 
distance of 18 miles 35 chains, and the 17 miles 9 chains 
from Didcot to Reading occupied 13min. 1 sec. Reading 
was passed at full speed, and the next 5 miles exactly 
to Twyford occupied only 3min. 51sec., the following 
6 miles 59 chains to Maidenhead took only 4 min. 58 sec., 
and the 4 miles from Taplow to Slough, 2 min. 52 sec. 
The swift pace was still maintained, and the 
5 miles 18 chains from Slough to West Drayton occupied 
8 min. 53 sec. Even when we had come within 5 milesof 
London we were yet going so fast that the distance of 
just 14 mile between Ealing Broadway and Acton was 
done in 1 min. 2 sec., and even the 3 miles 3 chains from 
Acton to Westbourne Park took only 2 min. 21 sec., 
although we had then been easing down for some 
distance. We ended with a very quick pull up at 
Paddington, breasting the platform end at 1.9.30, 
arriving inside the station at the spot where we had 
stopped dead two days before, at 1.9.38, and coming to a 
final halt nearly up to the buffer stops at 1.9.58: Therun 
of 118 miles 83 chains from Bristol (Pylle Hill) to 
Paddington—5 chains longer than from Templemeads 
Station—was thus accomplished in 99 min. 46 sec. to the 
final stop, 99 min. 26 sec. to well inside the Paddington 


Station, 99 min. 18-sec. to the Paddington platform, while ! 











rs 

the times tothe Paddington platform were :—From Bath, 

passing dead slow, 85 min. 40 sec.; Swindon, 
59min. 41 sec.; from Swindon Transfer Box, dead slow, 

76 miles 47 chains, 58 min. 47 sec.; from Didcot, 

40min. 10sec.; from Reading, 27 min. 9sec. Further, 

the 17 miles 44 chains from Reading to Slough 
occupied 12 min. 54 sec., the 14 miles 17 chains from Slough 
to Acton, 10 min. 37 sec.; and the 17 miles 14 chains 
from Slough to Westbourne Park, 12 min. 58 sec. These 
will certainly be admitted to be very astonishing figures. 

I may add that the engine, Duke of Connaught, which had 

been admirably driven throughout the whole distance by 

Underhill, under Inspector Llewellyn’s — supervision, 

reached Paddington in excellent order, perfectly cool in 

every bearing, and tight in every tube and joint, entirely 
fit for an immediate run back to Bristol had this been 
desired. 

It has already been pointed out that no question of 
locomotive power as regarded weight haulage enters into 
the present performance, but, even so, it must be remem- 
bered that the load behind the tender as far as Bristol of 
148 tons would be reckoned as 14°8 “coaches” on 
the South of England railways, and is equivalent to a 
load of 296 tons hauled by two engines, while even the 
lighter load hauled by the single-wheeler from Bristol to 
London, approximately 120 tons, represents twelve South 
of England * coaches,” or a train of 240 tons taken by two 
engines. Moreover, in the famous race of 1895 to 
Aberdeen, the respective loads behind the tenders of the 
record-breaking trains were ofticially stated as 101 tons 
on the East Coast, 70} tons on the West Coast, so 
that even in this respect the Great Western's record of 
1904 must stand paramount, apart from the fact that its 
start-to-stop average is 71°3 miles an hour, as compared 
with the West Coast best of 67°2 and the Fast Coast's 
65°4 in 1895, 

It is not necessary to enhance the merit of this most 
noteworthy achievement of the Great Western by 
instituting any invidious comparisons with the feats 
performed by other railways within more recent years. 
The performance is in itself so very fine and so creditable 
alike to the locomotive department which supplied the 
motive power, and to the traffic department which 
organised the expedition and arranged so admirably for 
the preservation of a perfectly clear course throughout, 
that it may fairly be left to stand upon its own indisputable 
excellence. Thus everybody concerned, the general 
manager (Mr. J. C. Inglis), the superintendent of the line 
(Mr. J. Morris), and also the assistant superintendent (Mr. 
C. Aldington)—who personally accompanied the train, and 
practically officiated as commander-in-chief in the field 
throughout the whole campaign—as well as the other 
Great Western officers who took part, may justly feel 
gratified at the suecess which rewarded their efforts alike 
to prove the feasibleness of a more rapid mail transit than 
had hitherto been imagined, and of accentuating the 
prominence of their railway, the historic pioneer in respect 
of high speed. Perhaps I may be permitted to add my 
personal acknowledgment to Mr. Aldington and his 
assistants for the courteous facilities and aid they afforded 
me in my observations. 
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THE DIAMOND JUBILEE OF THE MIDLAN|) 
RAILWAY. 


Tuk Diamond Jubilee of the Midland Railway Company 
which occurred on May 10th, commemorates an event of 
singular importance in British railway history. It was the 
beginning of the end of the era of small companies. Had 
that era continued much longer it would in all probabili ty 
have led to the acquisition by the State of most, if uot ulti 
mately the whole, of the railway system of the country. A 
start once made in such a policy would have rapidly vained 
way. Government would have been in the position of the 
best bidder for small lines forming links in important chains 
of communication, and the possession of a few of these would 
soon have given it a commanding position in railway affairs, 
Into what a chaotic condition the new system of travelling 
had already fallen shown by the fact that, roug bly 
speaking, about fifty companies were, early in 1844, working 
some 2000 miles of line, or an average of only about 40 miles 
apiece. Some of the longest through routes, made or being 
made, contained independent sections much shorter than 
that. The gauge question was unsettled, and many leading 
engineers put faith in the atmospheric system of traction. 
The man who first clearly saw that this state of things would 
have to be ended was George Hudson, chairman of the York 
and North Midland Railway. : 

Himself an ardent believer in the superiority of private 
enterprise compared with that of the State, he yet clearly 
saw that it must be controlled somehow, and the principle of 
a smaller number of much larger companies appeared to be 
the best way of bringing this about. This may seem very 
obvious now, and the example once set was not, perhaps, so 
difficult to repeat, but the initiation of a new policy in great 
affairs requires an able and clear head to carry it out, and 
there are few, we think, who will deny that Hudson possessed 
this. 

The Midland Railway was formed by the amalgamation 
of the North Midland, the Midland Counties, and the Bir 
mingham and Derby Junction Companies. These all 
centred at Derby, and had received their Acts of Incorporation 
within a few weeks of cach other in the summer of 1836 
The former ran to Leeds, 723 miles distant, the next went to 
tugby rid Leicester, with a branch to Nottingham, and was 
| 573 miles long, whilst the last ran to Hampton, on the 

London and Birmingham Railway beyond Coventry, and also 
|to Birmingham direct. It had 484 miles of line. Thes 
totals were increased by 24 miles of curves, colliery and 
works sidings, &c., making the actual length of the united 
systems 1814 miles. 

The North Midland, of which Hudson was # directo: 
occupied a pretty strong position and paid a good dividend 
at first. It was the two southern extensions which by thei: 
irreconcilable differences had most to do with the project of 
uniting the Derby railways into one great business. Thi 
Midland Counties made the shortest route from Derby to 
London by 9 miles, and naturally considered it should get 
all the south-going traffic. On the other hand, the Bir 
mingham and Derby Junction gave the London and 
Birmingham tolls upon about 20 more miles than its rival, 
Hampton being 103 miles from London, and Rugby barely 
83. The influence of Euston was, therefore, on the side of 
the smaller line. Backed more or less by the fact that the 
Hampton route was opened nearly a year before the rival line 
by Leicester was ready, during which time the whole of the 
traffic meeting at Derby had to go south over it, the Junction 
Company commenced a furious warfare in the endeavour to 
retain its position. This led to absurdly unremunerative 
rates, and, in fact, to the verge of bankruptcy for both 
companies after it had continued three or four years. Had 
they united, things might have gone well; in fact, an effort 
to bring thi: about was made, but the interests north and 
south of them were too strong, and it was defeated. 

The time came, however, when the North Midland itself 
was threatened with attack from new directions. Railway 
speculation began to revive in 1843, after being comparatively 
dormant since most of the lines authorised in the preceding 
reign had been completed. It began to be seen that the 
great district east of the central lines was destitute of direct 
access to London, and, further, that it would make a bette: 
way to South Yorkshire and the country north of York. The 
Northern and Eastern Railway, then allied with the Eastern 
Counties, had been originally intended to fill this gap, 
besides occupying also a more southern locality, but it 
had got into difficulties, and was no longer to be regarde od as 
a serious rival for the position. The Great Northern Railway, 
as it was afterwards called, was planned, and it was pretty 
certain from the first that, despite all opposition, it would 
gain its Act. This would plainly destroy the monopoly of 
the central route, and the only thing to be done was to form 
a strong company. which could not only be worked more 
cheaply, but could make branches into the district proposed 
to be invaded by the newcomer, and do a great deal to 
strengthen its position before the latter began to move any 
traffic at all, supposing it should ever be made. 

At that time the country was not mapped out into great 
traffic areas as it is now. It was impossible to foresee where 
some of the trunk lines would ultimately find their greatest 
profit. Hudson’s own line, the York and North Midland, 
connected with the North Midland and the Manchester and 
Leeds—now Lancashire and Yorkshire—at Normanton, and 
he had every interest in the prosperity of the North Midland. 
|The board of that line, under his earnest advice, opened 
communications with the smaller Derby companies, and at 
meetings held by all three during the week ending Septem- 
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per 23rd, 1843, the policy of amalgamation was decided upon 
if Parliament could be got to sanction it. As it was, a tem- 
, r. ary union was brought about so effectively that when the 
Pill ‘assed little remained to be done as to working arrange- 

st 8 Hudson was properly made chairman of the united 
= vany, the board consisting of six, five, and four directors 
oak of the three lines, in order of length. His first 
efforts were directed to planning extensions into the territory 
of the proposed Great Northern, of which the Lincoln and 
the Peterborough branches were executed. Both have been 
valuable. He succeeded in defeating the Great Northern 
Bill for a year, till 1846; but when at last that line was 
yened throughout, in 1850, Hudson’s fears as to its effect on 
+f Midland were speedily justified. The dividend, which 


Pahoa 7 per cent. in 1846 and 1847—the best years of his 


rule--came down to 2 per cent. in 1850, though it began 
rising again steadily till it reached a maximum of 732 in 
1804. 


Hudson’s connection with the Midland lasted for barely 
five years after the formation of the company. He was 
found to be ina position, by means of certain short junction 
lines between Burton Salmon, Knottingley, and Askern, t> 
nd the traftic from the great network controlled by him 
north of York to London by either the Midland or the 
Great Northern, at his discretion. Such a state of things 
being naturally intolerable to the former company, he 
resigned on April 17th, 1849, but would undoubtedly have 
been dismissed had he not done so. A very able railway 
administrator, he was connected latterly with more lines than 
he could possibly attend to; but, in general, he undoubtedly 
did well for his companies, which is more than some railway 
magnates of later times ever succeeded in doing. 
It is impossible here to trace the growth of the Midland 
from a purely local and provincial railway to the great position 
it occupies to-day in the life of the nation. Forty years ago 
its name sounded as strange to Londoners as did that of the 
Manchester, Sheffield and Lincolnshire quite recently. Now 
it is known all over the country, and very favourably known, 
for no line stands higher in popular estimation. 
Acomparison of its position sixty years back and now naturally 
affords some striking figures. The capital of the united 
company was £5,158,900, and about 14 millions had been 
borrowed in addition, To the end of last year the capital 
expended came to the vast sum of £116,644,533. In 1844 it 
had four classes of passengers, though seldom were more than 
three conveyed by one train. The fares were 3d., 2d.,1}d., and 
id. per mile respectively, the latter commencing only in Novem- 
ber. Less than a million—914,805— passengers were carried in 
the tirst full half-year of the company’s existence, bringing in 
£158,786. Last half-year 26,589,381 were conveyed for the 
sun of £1,617,457. Probably about 30 millions were really 
carried if season ticket-holders are included. The 1814 miles 
owned have grown to 1386, the number of engines from 95 to 
about 3000. There was then no longer run without a stop 
than from Derby to Chesterfield, 24 miles. Now it is 124 
miles, London and Nottingham. But the work done is per- 
haps best represented by the fact that the total receipts from 
all sources rose from only £256,561 to £6,018,068. Thess 
figures show that whilst the mileage owned multiplied about 
eight times, the receipts have multiplied 234 times. The com- 
parison, however, is not quite fair, as about nearly miles of 
foreign and partly owned lines are now worked over, whilst 
there must have been little or nothing of the kind sixty years 


ago 
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DOCKYARD NOTES. 


Dvnine the trials of H.M.S. Cornwall, which is fitted with 
Bibeock and Wilcox boilers, the following results wer 
obtained :— ; 
hours at 16,000 horse-power, indicated 

16,487 = 21-8385 knots, consumption 1-69. 
Fight hours at 22,000 horse-power, indicated horse-power 22,694 
23-687 knots, consumption 1-4. 

The piston speed on the eight hours’ trial averaged 1041ft 
per ninute, 21ft. per minute more than in the Swiftsure and 
rriumph. The Cornwall, like the Lancaster, was engined by 
Messrs. Hawthorn, Leslie and Co., who have engined more 

flyers’? than any other firm. The Cornwall was built at 
Pembroke Dockyard. The other recent County class ship 
engined by the same firm is the Lancaster, built at Elswick, 
and fitted with Belleville boilers. The Elswick ship on trial 
otained a better speed than her dockyard-built sister, the 
results being : 

Vizht hours full power 
J aucaster, indicated horse-power 22,881 = 24-01 knots, 147 revs. 
Co -nwall, indicated horse-power 22,694 = 22 69 knots, 148 revs. 
1-32 knots. 

On the thicty hours at four-fifth power the two were about 
equal, the figures being :— 

Lancaster, indicate 1 horse-power 16,044 = 22-05 knots, 134 revs. 
Cornwall, indicated horse-power 16,478 = 21-83 knots, 135 revs. 

The Elswick ship being a revolution to the good, as well as 
a knot swifter on the eight hours full speed. On another 
vccisid? the Lancaster did still better, exceeding 24:1 knots 
for the whole eight hours. It is a pleasing record for Tyne- 
side coastruction that it should be able to boast the swiftest 
of the Counties, especially when it is borne in mind that till 
the Lancaster, Elswick had for a long time been off the 
\diniralty list. 


horse. power 





Difference in speed 


AN item of minor importance, but of interest perhaps to 
good many people, is that while all warships in commission 
are now painted ‘ battle grey,’’ the training cruisers Tris and 
Pane have still black hulls, white upper works and yellow 
unnels. 


\t the general meeting of the Navy League last week, Mr. 

\rnold White moved the equivalent of a vote of want on con- 
fidence in the executive, basing his chief objection of the 
Inactivity of the League in connection with the scandal of 
the Centurion’s gun-sights, 

M. PeLueran’s revised Gambetta, the Jules Michelet, will 
iow, 1t appears, be of the same size as the Gambetta, minus 
four guns, and with little to boast of in the way of extra speed. 
The mountains have been in labour over a mouse for this 
ship, and the anti-Pelletan agitation in France is once more 
growing hot. Practically the minister has delayed this ship 
a year in order to give her four less guns. 


THE Black Prince, Warrior, and Devonshire classes are to 
be given raking masts and funnels in deference to the 
esthetic tastes of certain naval officers, whose feelings are 


Cressies and Diadems. We cannot commend the change ; 
raking masts are arelic of the old ‘‘ masts and yards’’ days, 
when they served some kind of purpose. To-day the straight 
mast is a good deal more business-like and utilitarian. 


THE torpedo gunboats Assaye and Plassy, the old corvettes 
Volage, Comus and Curacoa and t.b. 24 have been sold out of 
the service. 





THE St. George, cruiser, is at Portsmouth, broken down. 
_Iy the manwuvres the Mediterranean fleet under Admiral 

Sir C. Domvile has been defeated by the Channel fleet under 

Lord Charles Beresford. 








THERMAL STORAGE. 


In the spring of 1904 Mr. Miller, M. Inst. C.1é., the engineer 
of the Kensington and Knightsbridge Electric Light Co., 
had to consider the question of increasing the plant at the 
Wood-lane Works, a joint station belonging to the Kensing- 
ton and Notting Hill Companies. He wished to provide for 
an additional load of 1000 kilowatts, rendered necessary by 
the continually increasing output, and finally came to the 
conclusion that for the present an extension of the steam 
plant was, under the circumstances, the most suitable. 

It was necessary, at the same time, to provide the proposed 
extensions without additions to the buildings, and on going 
into the question of the steam-producing plant he considered 
it desirable to examine any advantages thermal storage 
offered as a solution of the problem. One advantage became 
immediately apparent, viz., that if thermal storage were put 
in it would not occupy any ground space, or, in fact, any 
room at all which was available for other purposes, as it could 
be fixed over the steam drums of the existing water-tube 
boilers and immediately below the water storage tanks. 

The accompanying illustration shows the arrangement 
adopted. The water-tube boilers, which are each capable of 
evaporating 12,000 1b. of water per hour, have two steam and 





AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Sectional electric railway system.—The Farnham system 
of electric railway construction now being introduced in the 
United States has the feature of automatic block operation. 
Current is taken from an inverted flange-rail conductor en- 
closed in an inverted trough above the sleepers, the motor 
car having a projecting arm, which carries a shoe held up 
against the conductor by a spring. As a car enters a block 
section it sets a block signal and an automatic stop or brake 
setter behind it, and for single-line railways it sets a similar 
protection just inside the next section ahead, thus protecting 
itself in both directions. As it nears the end of the section 
it makes contact with a short piece of conductor on the 
opposite side of the line from the third-rail conductor. This 
bridges the insulated joint between the blocks, and sends 
current into the section ahead to operate a controlling device, 
which then diverts current into the conductor rail of that 
section, ready for the car when it enters the section. After 
the car has passed entirely into this section it makes anothez 
contact, which operates the controlling device of the rear 
section, shutting off the current. Thus the conductor rail of 
each section or block is charged only when a car is running 
through it, and for a few seconds before the car enters and 
after the car leaves. In addition to this there is a complete 
automatic block-signal system operated in connection with 
the conductor circuit, and this is supplemented by the device 
to apply the brakes on a car which passes a danger signal. 

New York State Canal.—As the people of New York State, 
U.S.A., have voted in favour of the construction of a barge 
canal on practically the route of the old Erie Canal, arrange- 
ments are being made for enlarging the old canal, canalising 
the rivers, which are to be utilised, and excavating the new 
parts of the canal which depart from the old route. The 
canal will be about 340 miles long, from Troy to Buffalo, with 
about 150 miles of Hudson River navigation from Troy to 
New York City. Of the 340 miles, 234 miles will be in open 
water of small lakes, and 212 miles will be on tangents, the 
remainder being on curves with a radius of 10,000ft. to 1000ft. 
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water drums, each 4ft. in diameter by 24ft. long, and the 
thermal storage vessels are placed directly above them, being 
carried at one end by a 10in. stand pipe and at the other end 
by sliding cast iron saddle pieces. The stand-pipe forms a 
permanent connection to the steam space of the drums of the 
water-tube boilers, so that the temperature and pressure in 
the boiler and in the thermal storage vessels are always equal. 
rhe whole of the feed-water is introduced directly into the 
thermal storage vessel at the top, where, in passing through 
the steam, it is heated to the full boiler temperature, and it 
enters the boiler through the feed regulating cock, which is 


plate of the thermal storage vessel. During times of light 
load the vessel is filled up, and when the heavy load comes 
on the feed from the pumps is stopped, and the boilers are 
fed from the water contained in the thermal storage vessels. 
It has been found that during the time the vessels are being 
discharged the boilers are capable of evaporating two to three 
times the amount of water they can deal with when being 
fed from the economisers in the ordinary way. 

With respect to the question of heat lost by radiation from 
the vessels, this is governed by the quality of non-conducting 
covering used. In one case, in which it was measured, it 
was found to be represented by the combustion of 14 1b. of 
coal per hour, containing 12,800 B.T.U., working at 125 1b. 
absolute pressure in a vessel 6ft. diameter by 19ft. long. 
Tests made of the temperature of the feed-water entering the 
boiler showed that it was only eight-tenths of 1 per cent. 
below the temperature inside the boiler. 

The work was carried out by the Thermal Storage Com- 
pany, Limited, 17, Victoria-street, S.W. 








THE report on the condition of the Metropolitan Water 
Supply during the month of March, 1904, by the Water Examiner 
appointed under the Metropolis Water Act, 1871, states that the 
average daily supply delivered from the Thames during the month 
was 107,219,403 gallons ; from the Lea, 51,041,550 gallons ; from 
springs and wells, 39,723,586 gallons ; from ponds at Hampstead 
and Highgate, 238,470 gallons. The daily total was, therefore, 
198,223,009 gallons for a population estimated at 6,459,048, repre- 
senting a daily consumption per head of 30-69 gallons for all 





harrowed by the upright masts and funnels of the Drakes, 


purpe sos, 





controlled by a spindle passing through a gland in the end | 
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THERMAL STORAGE AT AN ELECTRIC GENERATING STATION 


The length of canalised river over 20Cft. in width will be 
150 miles. The canul is designed for barges of 1000 tor 

maximum, or with about 84 tons of grain as cargo. The 
locks are designed to take two of these barges, cach barg 


being 150ft. long, 27ft. wide, and 11ft. deep. The canal 
section is to be not less than 125ft. wide and 12ft. deep. 


From Troy there will be a chain of twenty-three locks up to 
Rome, reaching an elevation of 416ft. Then there will be 
three locks down to a level of 363ft.; and twelve mdre Iocks 
will reach the elevation of 572ft. at Lake Erie, at Buffalo. 
For the summit level no large streams are available, and it 
will be necessary to build several large storage reservoirs on 
the small streams. 

High-pressure fire protection water supply.—Th> city of 
Chicago, U.S.A., has followed the example of other American 
cities in inquiring into the system of a high-pressure water- 
supply system for fire protection in the business district. 
The plans proposed by the engineers call for a tunnel parall.1 
with and 36ft. below the bed of the river, with a 36in. main. 
At ‘intervals lateral tunnels and pipes will connect with 
vertical shafts and pipes inside the dock line. From these 
vertical pipes the distribution mains will be supplied. The 
system is designed for a capacity of 30,000 gallons per minute, 
with a pressure of 300 lb. at the pumps, the mains and 
lateral connections being of sufficient size to give 200 lb. 
pressure at the hydrants, after being forced through 9000ft 
of 36in. main—with 9ft. per second velocity, and 4000ft. of 
Sin. connections. Gus engines would be used for the pump- 


| ing plant, being lower in first cost and in cost of operation 


than steam engines and boilers. Suitable connections along 
the river would enable fireboats to couple up their hose and 
pump directly into the fire mains. With ‘the system as 
planned, the fire department would have available 44 streams 
of 1}in. diameter, delivering 220 gallons a minute, and 
capable of reaching a height of 335ft. The cost of tunnel, 
sixty miles of mains, 11 gas engines of 600 horse-power, 
11 pumps of 2800 gallons per minute, 850 hydrants, 960 
valves, telephone alarm system, &c., is estimated at £ 540,500. 
For the business district alone, with twenty-five miles of mains 
served from the fireboats, no tunnel or pumps, 335 hydrants, 
600 valves, and 10 fireboat connections. the cost is estimated 
at £160,000. 
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SOME MOTOR CAR WORKS. 
No. V.*—-THE LANCHESTER ENGINE CO, (continued ). 
A bEscriIPTiIon of these works cannot be considered com- 
plete without a brief reference to its interesting pro- 
ducts. By the courtesy of the Lanchester Engine Com- 
pany we are enabled to place before our readers some 
detail drawings of two of the most important engineering 
features of the car, namely, the countershaft change 
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engine by the balance weights, which, rotating in opposite 
directions, neutralise each other as regards their vertical 
component, but combine in respect of their horizontal 
component. The recoil of the impulse due to the explo- 
sions in the cylinders—the second cause of vibration in 
petrol engines—is absorbed by the two oppositely- 
revolving fly-wheels, each of which receives an impulse in 
the reverse direction simultaneously, and thus the shocks 
are neutralised. The valve mechanism, too, is unlike 
that applied to any other motor. Figs. 7 and 8 show 














Fig. S-LANCHESTER CAR, WITH WATER-COOLED ENGINE 


vear-box and the worm-driven rear axle. But before 
dealing with these parts, a brief description of the motive 
mechanism generally may not be out of place. The 
engine, as is well known, has two horizontal cylinders on 
the same axial line, and working on the Otto cycle, with a 
special system of low-tension electric ignition, which 
vbviates the use of batteries, wire connections, high- 
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clearly the construction and action of the valves, both cf 
which are placed in one casting and mechanically operated. 
Fig. 7 shows the lower or feed valve in its normal 
position and the gases are being exhausted, while Fig. 8 
shows the position of the valves during the charging 
stroke, the exhaust port being closed. The main valve 
is timed to open shortly before the piston reaches its out 
centre, and the feed valve crosses over at about the 
moment that the piston reaches the following in centre. 
The main valve closes at or shortly after the next out 
centre, and the feed valve returns to its normal position, 
as in Fig. 7. The main valve is operated by a iever 
worked off the cam shaft and the feed valve by a separate 
lever through the medium of an inertia governor, which 
acts or fails to act on the catch plate on the stem in 
accordance with the speed for which the governor is set, 
The passage shown entering the cylinder port at angle 
of 45 degrees is for the ignition of the gases. 

The system of magneto ignition is shown diagram- 


earth, the other terminals of the coils being attached { 
the fixed conductors by which the current is led to the 
igniters, connection being made by means of a switch 
The shaded portions in the diagram denote earth con- 
nections. As above stated, no secondary coil or trembler 
is used, the primary coil of the armature being utilised to 
produce the spark in conjunction with the positive}, 
actuated contact-breaker which is contained by the 
specially constructed sparking plug. ; 

The countershaft which transinits the power of the 
motor to the rear driving axle is driven off the lower 
motor crank shaft by means of helical gearing. The coy. 
struction of this shaft, together with the operation of the 
epicyclic gearing in the change-speed box, will be followed 
by reference to the sectional drawings and diagrams, 
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Fiz. 8—-ENGINE VALVES 


Fig. In these drawings A is the 
cast iron motor base-plate, 1 the countershaft 
bracket, C the hollow shaft, D the centre shaft, E the 
female cone of the clutch, I’ the male cone, G the brake 
ring, H the clutch driving sleeve, I the clutch joint block, 
J the coupling block, K a sector, L a shroud flange, 
M the helical pinion which gears with a_ similar 
wheel on the motor, N the oil pump wheel, © the 
reversing drum, Q low-gear drum, R centre shaft 
pinion flange, S compound gear drum, T compound gear 
centre pinion, U compound gear pinion star, V compound 
gear cover, and W the actuating shafts. The helical 


12 and on page 512. 














Fiz. 6-ARRANGEMENT OF ENGINE 


tension coil,and trembler. The cylinders have hitherto 
been air-cooled by means of forced draught, but this 
season, in order to comply with the wishes of persons 
who prefer water-cooled engines, either system is fitted. 
The diagram—Fig. 6—shows the method of balanc- 
ing the moving parts of the motor. It will be seen that 
the two pistons and connecting-rod links have their common 














Fig. 7—ENGINE VALVES 


centre of gravity always half-way between the two crank- 
pins. As the two crank-pins revolve in opposite direc- 
tions, the centre of gravity of the moving parts moves to 
and fro along the axial line of the cylinders. 
ment of the mass of the reciprocating parts—one of the 
causes of vibration—is neutralised in the Lanchester 


wees 


* No. V., first part, appeared May 13th. 


The move- | the poles of the magnet in passing break the circuit. 











Fig. 9—ENGINE PARTS 











Fig. 1O—-COUNTERSPAFT PARTS 


matically in Fig. 11. Permanent magnets are built up to 
form part of one of the motor fly-wheels, the magnetic 
circuit being completed by the rim of the wheel, and the 
poles N and S being “consequent poles” formed at the 
middle of each magnet bar. The armature is fixed 
relatively to the motor frame and supported by the crank 
shaft. The current is induced in the armature coils as 


There are four coils on the armature forming two inde- 
pendent circuits, each consisting of a pair of coils in 
series. One end of each of these circuits is connected to 


wheel M is protected by an aluminium gear case, and 
runs in oil. It is always in gear with the motor, and is 
keyed on to the hollow shaft C, which runs in bearings !n 
the bracket. In between the two bearings in the bracket 
is arranged the ball thrust bearing shown, which serves 
to take the longitudinal thrust of the cone clutch. The 
outer element of the cone clutch is bolted on to the 
helical wheel, and is therefore always in gear with the 
motor. The clutch cone F is in sliding connection with 
the centre shaft D, which passes through the hollow 
sheft C, and works therein, and whieh is articulated at 
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the lef 
1e 
eal shaft, passing completely through the hollow 
shaft, carries and engages with the change-gear mechanism 
on its front end. 
js in constant connection with the motor, the centre 
shaft, carrying with it the clutch cone and portions of the 
change-speed gear, is in constant gear with the road 
wheels of the car. 

The three speeds and reverse of the Lanchester car are 
given by the clutch and change gear-box. The highest 
speed is given by the “ direct drive ” on the clutch, and 
the remaining two speeds and reverse are given by the 
change gears. The change gear-box comprises three 
separate trains of epicyclic gear. The visible portion of 
these three trains of gear consists of three co-axial drums 
0, Q. and S Fig. 12—belonging respectively to the 
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Fig. 11 -IGNITION GEAR 


reverse, low, and compound gears. Before describing the 
action of the gears in detail, it may be pointed out that 
the three trains of gearing are practically identical. The 
pinions, bearings, «c., are interchangeable. The functional 
difference of all three sets of gear is brought about entirely 
by their coupling up to their respective brake drums and 
toeach other. The explanation will now be given of each 
train of gear, commencing with the reverse. In the 
subsequent description the term “forwards"’ has been 
used to denote clockwise on the diagram and backward 
counter-clockwise rotation. It will be understood that 
when the shaft D is driving the car in a forward direction 
its own direction of motion is clockwise. Fig. Xa shows 
an epicyelie gear in which the three portions are 
named respectively “inner element,” “ outer element,” 
and “star element.” the star element being the 
one which carries the planet wheels. In the reversing 
gear the inner element consists of the hollow shaft C, 
which is in running connection with the motor, 


t-hand of the illustration by means of a coupling 
worm shaft on the rear underframe. This 


It will be seen that, whereas the 
hollow shaft, carrying with it the outer clutch element, 








drum, and that when the gear is idle this runs in a back- 
ward direction, and the car is standing still. We have 
then two limiting conditions, and an intermediate. When 
the car is at full speed—on the direct clutch—the low 
gear drum runs in a forward direction; when the car is 
standing the low gear drum revolves backwards. Conse- 
sequently when the low gear drum is held stationary, the 
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Fig. i3—ENGINE TESTING STAND 


speed of the car is somewhere intermediate between that 
of the high gear and zero. The proportions given to the 
working parts are such that the ratio of high gear to 
low is approximately 4 to 1. In a similar manner 
the action of the compound gear may be described. 
Referring to the diagram Xe, we assume the low gear to 
be in action. The low gear inner element belonging to 
































and the outer element P is in 


positive running 
connection through the shaft ID with the driving shaft 
of the car. The star element is attached to a brake 
drum which is operated on by brake blocks in order to 


put the reversing gear in action. When the star clement 
is brought to rest by the application of its brake, its 
pinion bearings become fixed, and the pinions revolving 
simply on their bearings transmit motion from the inner 
to the outer element with a consequent reversal in the 
direction of motion, and an appropriate reduction in speed. 
This is indicated in the figure Xa. Referring to Fig. Xd, 
which is in all essential features the same as Xa, we have 
a diagram of the low gear running idle. It will be noted 
that the outer element constitutes the low gear brake 
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brake, the car will go at a speed intermediate between 
the high gear and the low. The actual speed ratio of 
high gear to compound is approximately as 7 is to 4. 

The countershaft transmits motion to the live rear axle 
by means of worm gearing, which is one of the most 
important features of the Lanchester car. The sectional 
illustrations on page 512 show very clearly the method 
adopted. A is the worm 
gear box made of alu- 
iminium, B the phosphor 
bronze worm wheel, C the 
malleable balance gear 
cover, D the bevel pinions, 
FE the cross-pin, F the 
bevel wheel, G the cast 
steel thrust-bearing 
washer, H is a gun-metal 
ball cage, J the malleable 
inner bearing box, K the 
worm-box cover, L is the 
nickel steel axle, M a cold 
steel tube, N the malle- 
able bearing lug, O the oi! 
cap, P the axle-bearing 
sleeve of cast steel, Q the 
axle neck-bearing bush, 
R rollers, 8 the rear hub, 
T the hub cap, U the axle 
nut, and V the feather. 
On the worm shaft A is 
the containing sleeve cap, 
B the worm shaft nut, C 
the containing sleeve, D 
the worm shaft locking 
collar, E, F and G the 
cups and cones and balls, 
H the conical collar, J the 
nickel stee] worm shaft, 
KX the cast steel worm, 
L the driving pot, and M 
the aluminium worm 
cover. 

The worm gearing is 
cut by a special machine 
patented by Mr. Lan- 
chester, and gives a very 
high degree of efficiency 
and remarkable durability. 
This is brought about by 
the very high angle of 
worm and wheel em- 
ployed—averaging 45 deg.—and the peculiar form of 
worm and teeth. The worm is of the hollow type and 
tits closely to the wheel. The form given to the tooth is 
a matter of great exactitude, and is obtained for each set 
of gearing by careful calculation and extremely accurate 
workmanship. The standard is preserved by a set of 
master tools from which the working tools are made. 
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Fig 12-COUNTERSHAFT AND CHANGE SPEED GEAR 


the motor is running in a forward direction. The low 
gear star element is, as we have seen, moving forward at 
a slower rate. The low gear drum is held stationary by 
its brake. 
on pins fixed to an extension of the low gear drum. 


Now the compound gear pinions are mounted 


These pinion bearings are consequently stationary, and 
we have the compound gear inner element— to which the 
compound gear drum is attached—rotating backwards. 
Again, then, we have two limiting conditions and an 
intermediate :—When -the car is on the high gear the 
compound gear drum runs in a forward direction; when 
the car is travelling with its low gear in action the com- 
pound gear drum goes backwards; consequently, if we 
hold the compound gear drum stationary, by means of its 


The working surfaces of the worm and wheel are hardened 
steel and phosphor bronze respectively. 


The carburetter employed in the Lanchester car is of the 


Wick type, which, although rather cumbersome in appear- 
ance, is really very simple and efficient. In the matter 


of road wheels the Lanchester Company still adheres to 
those of the tangent spoke wire-built type, which, it is 
claimed, with fair usage, give no trouble. In order, how- 
ever, to meet the demand for a wooden wheel, the firm is 
now fitting, when desired, a wheel of somewhat novel 
design, the construction of which will be readily followed 
from the illustrations —Fig. 14. The illustration, 
Fig. 5, represents the 18 horse-power Lanchester car 
in its latest form, with water-cooled engine and radiator, 
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The latter will be seen in the front of the car, and has 
been added in such a manner that it detracts very slightly 
from the pleasing appearance of the original vehicle. 

In concluding this notice it only remains to be stated 
that for excellence of materials, workmanship, and general 


in the case of very dilute solutions the conductivity temperature 
curves converge to zero conductivity at — 39deg. Cent., just as the 
viscosity curve for pure water does. 

Dr. Rudort observed that with different forms of apparatus 
different results are obtained. 

Dr. Fawsitt, in reply, said that his results were all obtained with 
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Fig. 14—WOODEN WHEEL 


design, the Lanchester car will compare favourably with 
any other self-propelled vehicle now before the public. 








THE FARADAY SOCIETY. 


AN ordinary meeting of the Faraday Society was held on} 
Monday, May 9th, at the Institution of Electrical Engineers, Mr. 
3ertram Blount in the chair. 

Dr. Charles E. Fawsitt read a paper entitled ‘‘Studies in 
Viscosity.” The viscosity of a mixture of two or more substances | 
in aqueous solution is equal to the product of the viscosities which | 
the solutions of the substances separately have. If, however, the 
substances act chemically on one another, then the viscosity of the 
mixture is different from the calculated value. By numerical 
illustrations from cases where a strong acid is neutralised by a 
strong base, this difference is shown to have a constant value for 
equimolecular quantities. This value corresponds to the formation 
of undissociated water from the hydrogen and hydroxylions. The 
difference between the calculated and observed values in the case 
where a weak base is mixed with a strong acid has a value which 
varies with the base in the case of urea and its derivatives 
appears to vanish. A comparison of the viscosity constants of 
some urea derivatives and aurides of the fatty series shows that 
for a difference in the composition of CH, there is a correspond- | 
ing difference in the viscosity constant. There is, however, a 
pronounced ‘‘constitutional” effect, as shown by the different 
values obtained for isomeric substances. 

Mr. B. Blount referred to the difficulties of making accurate and 
reliable viscosity measurements on which important deductions are 
based. 

Dr. T. M. Lowry discussed the relationship between viscosity and | 


conductivity and conductivity and temperature, and he showed how 


one apparatus, and that they were strictly comparable. Referring 
to Dr. Lowry’s remarks, he added that viscosity is inversely pro- 
portional to migration velocity. 

Dr. F. M. Perkin then read a paper by A. Fontana and himself 
on the “ Electrolytic Oxidation of Anthracine.” The authors have 
taken up the study of the oxidation of anthracine primarily to 


; ascertain whether it was possible to obtain a good laboratory method 


for the preparation of anthraquinone. The first attempts were 
made with solutions in acetone, platinum electrodes being employed. 
Although oxidation took place in solutions of anthracine in acetone, 
it was not found possible to oxidise more than about 55 per cent. 
of the anthracine. Attempts were then made to electrolyse anthra- 
cine suspended in 20 per cent. sulphuric acid, or in caustic alkali 
to which an oxygen carrier had been added. Various carriers were 
employed, the most satisfactory being chromium, cerium, or man- 
ganese salts. The anode consisted of a lead vessel, the cathodes, 
four in number, were also of lead, and were placed in four small 
porous cells. There was also a lead paddle, which was connected 
with the positive pole ; the total anode surface was about 6 sq. dems., 
C.D. 1 amp. per sq. dem., temperature 70-80 deg. C., and E.M.F. 
from 2-5 to 3-5 volts. The yield of anthraquinone was about 80 
per cent., and it was not found possible to increase the yield more 
than 1 or 2 per cent. above this. It was afterwards found that | 
almost equally good results were obtained without a diaphragm. 
In this case the stirrer, } sq. dem. in area, was made the cathode. 
In discussing the results of their experiments the authors consider 
that owing to its volatility and the comparatively poor yield a solu- 
tion in acetone cannot be recommended. On a large scale no 
method in which a diaphragm is employed would be satisfactory, 
owing to the migration of the So, ions from the cathode to the | 
anode side. They then briefly reviewed the patents of the Hichst | 
Farben Fabrik, Darmstiidtor, and Martin Moest, Le” Blanc criti- | 
cised Darmstiidtor’s patent, and doubted whether it would be 
possible to obtain any appreciable quantity of anthraquinone owing 
to the reduction of the chromate by the cathodic hydrogen, The | 


| tion of boy artificers at Devonport; F. 
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authors are of the opinion that toa certain extent the chromium, 
manganese, and cerium salts act as chromium does when employed 
in the electrolytic bleach industry, viz., by prevention of reduction, 
Moest claims, in his patent, toobtain 100 per cent. yield of anthra- 
quinone ; the authors have been unable to obtain much more than 
SO per cent. They are, however, of the opinion that very likely 
better results would be obtained on a manufacturing scale. 

Mr. Blount suggested the use of thallium salts. He thought the 
energy bill, in this instance, might not necessarily be an all 
important item. 

vy, Steinhart thought better results would be obtained if the 
anode solution were removed from the cathode, 

Mr. Inglis discussed the effect of the potential difference between 
the anode and solution, 

Mr. Gaster thought the cost of energy was of prime import 
ance. He suggested the use of petroleum as a base for colours 
instead of tar. 





BOOKS RECEIVED. 

Heating by Hot Water Ventilation and HotWater Su pply. 
edition. By Walter Jones, M.I. Mech. E. Loudon : 
Lockwood and Son. Price 6s. net. 

Gunpowder and Ammunition: Their Origin and Progress. By 
Lieut.-Colonel Henry Hime (late Royal Artillery). London : 
Longmans, Green and Co, Price 9s, net. 

Photography for All: An Elementary Text-book and Tntroduction 
to the Art of taking Photographs, By W. Jerome Harrison, F.G.S. 
Sixth edition. London: Iliffe and Sons, Limited. Price 1s, net. 

Indian Stovage Reservoirs with Earthen Dams: Being a Prectival 
Treatise on their Design and Construction, By William Lumisden 
Strange. London: KE, and F. N. Spon. New York: Spon ani 
Chamberlain. 

L Industrie de la Soude, Chlorure de sodium, Carbonate +t 
bicarbonate de sodium, Soude caustique, Sodium, Peroxyde de sodium. 
Petit in-3 (23 fig.) Par L. Guillet. (‘‘ Encyclopédie scientifique 
des Aide-Mémoire.) 2f. 50c. 

The Mechanical Engineer's Reference-look : A Hand-book of Tables, 
Formula, and Methods for Engineers, Students, and Draughtsmen. 
$y Henry Harrison Suplee, B.Se., M.E. London: Charles Griffin 
and Co., Limited. Price 18s, net. 

Gold Assaying : A Practical Hand-book giving the Modus Operand: 
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for the Accurate Assay of Auriferous Ores and Bullion, and the 


Chemical Tests required in the Process of Extraction by A malgamation, 
Cyanidation, and Chlorination, By H. Joshua Phillips, F.1.C., F.C.S., 
A.I.C.E. London: Crosby Lockwood and Son. Price 7s. 6d. 

Notes on the Design and Construction of Buildings connected with 
the Generation and Supply of Electricity, Known as Central 
Stations. By Charles Stanley Peach. Read before the Roya! 
Institute of British Architects, March 28th, 1904. London: The 
toyal Institute of British Architects. 

Drainage, Sewerage, and Conservancy in Tropical Countries and 
Elsewhere : Being the Belilios Prize Article on the System of Drainage 
and Sewerage (Domestic and Municipal) best suited for Tropical 
Countries. By Major F. Smith, D.S.0. London: John Bale, Sons 
and Danielsson, Limited. Price 2s. net. 





NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Engineer commanders: (. 
McK. Norris, to the Rupert; G. W. Barry, to the Vivid, for the 
Phaeton. Engineer lieutenants: F. Kelly, to the Vernon, addi- 
tional, for torpedo store; G. H. Jeffery, to the Leander, for the 
Orwell; W. H. Ham, to the Fire Queen, for the Kestrel; W. B. 
Hall, to the Albion; W. J. S. Perkins, to the President, for tem 
porary service at Admiralty ; F. Pring, to the Vivid, for instruc 
C. Williems and J. (. 
Matters, to the Prometheus; A. L, Picton, to the Rupert; |. W. 
Bolt, to the Pelorus; J. B. Hewitt, to the Fire Queen, for the 
Violet ; P. T. Crichton, to the Fire Queen, for the \ntrepid ; A. 
R. Rolle, to the Revenge. Engineer sub-lieutenants: A. E. E. 
Rayner, to the Pelorus; L. Turner, to the Donegal; P. J. B. Hux- 
ham, to the Prince of Wales, on commissioning ; J. A. T. Fielder, 
to the Exmouth, on re-commissioning ; A. H. Gorges, to the Wild- 
fire, for the Immortalité. Chaplin and naval instructor: The 
Rev. B. Wright. The following candidates obtained the first 
seventeen places at the open competitive examination for the entry 
of engineer cadets in the Royal Navy, which was held by the 
Civil Service Commissioners on March 15th and following days :- 
T. Simonds, J. L. Deacon, E. G. Kennett, G. G. P. Burt, J. P. 
Johns, R. Stansmore, G. C. T. Turner, E. Twentyman, T. k. 
Power, V. W. E. Allaway, G. B. Allen, W. H. Wallond, D. P. 
Rowland, R. K, Crisp, A, E, Allnatt, D, Pearson, and H. G, 
Marshall, 
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RAILWAY MATTERS. 


\ BeLratrkE boiler and new style of cab have been 
fitted to the Londen and North-Western locomotive Polyphemus, 


\eHICLES have been designed for transfer from the 
standard gauge on the German and Austrian border to the Russian 
nft. gauge. 

Ar Chorley, last Friday, an engine-driver on the Lanca- 
cbire and Yorkshire Railway was fined £10 and costs for being 
drunk while driving an express passenger train from Manchester to 
Blackpool. 

Tur Great Western Railway Company has arranged to 
equip. a section of its main lines at Didcot with a system of 
electrically-controlled signalling, Accumulators charged from an 
idjacent power station will be supplied at each signal post. 


Tux Great North of Seotland Railway Company's 
motor car service on Upper Deeside was inaugurated on the 2nd 
inst. by the running of two fully-laden cars from Ballater to 
Bracmar on the arrival of the 8-5a.m. passenger train from Aberdeen 
and a special excursion train which followed, 


Tue Austrian Government has asked and obtained from 
the electrical works of the country plans and estimates for working 
its Alpine railways. The great number of long tunnels on these 
lines, in which ventilation is imperfect if fuel is burned, make 
electric motive power desirable. The Government is ascertaining 
the available water power for such electric plants. 


Tue Light Railway Commissioners have submitted to 
the Board of Trade for confirmation an order made by them 
amending the Maidstone and Faversham Junction Light Railway 
Order, 1901. Application will be made to the Commissioners by 
the Axminster and Lyme Regis Light Railway Company for an 
order to authorise the company to raise additional capital. 


TWELVE motor ears are being built for the Great 
Eastern Railway Company for service on the East Coast. Six will 


run from Southwold, and six from Lowestoft. It is understood 
that if the service proves successful similar cars will be provided 
to facilitate communication between (Clacton and St. Osyth, 
and also for other routes on the coast not now served by the 
railway. 

ProcRess is being made with the Berber-Suakin Rail- 
way. Material is on the ground for 50 miles, and at the Berber 
end the lines have already been laid fora distance of 15 miles. 
The work is being pushed from the Suakin end, where there is a 
good deal of heavy rock-cutting to be done. Important docks are 
under construction at Suakin. The line, which will be some 250 
miles in length, is of metre gauge. 


Tur Bristol Corporation have approved the agreement 
with the tramways company, by which the terms of purchase for 
the new lines will be the same as for the old lines. All the pro- 
tective clauses of the 1898 Act have been maintained. Westbury- 
road and Downend-road are to be widened. The Westbury Dis- 
trict Council have come to terms with the Bristol Tramways 
(Company in regard to the projected extension. 


On the Leeds city tramways in the year ending March 
list, over 60,000,000 passengers, or the entire population 136 
times over, were carried. This was an increase of 3) millions. 
The car mileage amounted to 6,000,000. The gross receipts were 
¢280,000, an increase of over £15,000 on the previous year, and the 
gross profit was £131,000, an increase of £12,000. There is a 
surplus of £52,000 available for relief of the rates. Last year 
£152,000 was appropriated for this purpose. 


Ix the annual reports of the Natal Government Rail- 
ways, by Sir David Hunter, the general manager, details are given 
showing that during the year the net revenue amounted to 
¢770,443, which upon the capital applicable to open lines for the 
year of £10,543,179 gives a return equal to £7 6s, 1-8d. per cent., 
as against £6-12s, 0-41d. per cent. in the previous year. The 
satisfactory results are attributed to the introduction of a more 
powerful type of locomotive and larger bogie wagons. 


Tur Yarmouth tramways accounts for the year ended 
March 31st show that the total income was £7876, made up of 
£7717 traffic revenue, and £158 miscellaneous. The expenditure 
Power, £1803 ; traffic costs, £2376 ; general expenses, £1000 ; 
repairs, £757 ; total, £5938, leaving a balance of £1937, Adding 
m the balance due for the previous year, less sinking fund arrears 
of £105, there was £2343 available on revenue account. From this 
£1569 is taken as interest, and £582 appropriated to sinking 
fund, 


was: 


On Wednesday, April 27th, a special train over the 
Michigan Central, carrying officials, was run from Niagara Falls to 
St. Thomas, Ontario, 115 miles in 97 minutes, equal to 71-1 miles 
an hour. From St. Thomas to Windsor, 111 miles, the time was 
‘4 minutes 30 seconds; from Sheddon to Essex, 86-28 miles, the 
time was 66 minutes—78-53 miles an hour. These figures, says 
the Railroad Gazette, are taken from Press despatches ; if correct 
tuey establish a new speed record, The weight of the train is not 
given, 


lurRtING the past year 210 35-ton capacity wagons were 
placed on the Natal Government Railways, It is noted that the 
low-sided wagons of 35-ton capacity have now for a considerable 
time demonstrated their suitability to the varying traffic they are 
called upon to-convey. However, in accordance with the wish 
expressed by the Natal Parliament, an indenture has been placed 
for ten American-built wagons, with a view to comparison in actual 
working with the best results of loading and tare ratio hitherto 
obtained in Natal. 


On January Ist last the length of the entire Russian 
railway system, exclusive of 1944 miles of railway in Finland and 
1555 miles of the Eastern Chinese line, is officially stated as 
46,673 miles. Of this total 31,493 miles were in Europe and 5180 
miles in Asia. Of the European railways the Government operates 
19,256 miles, while 12,266 miles were operated by private corpora- 
tions. Thetotal length of double-track lines was 6830 miles. The 
length of lines opened for operation during the year 1903 was 446 
ae and the total number of miles under construction was 
3931, 

IMPROVEMENTS which will be appreciated by passengers 
travelling by the Newhaven and Dieppe route to Switzerland, 
Italy, and Southern France, have been made by the London, 
Brighton, and South Coast and the Western of France Railway 
Companies. Hitherto passengers have heen obliged on reaching 
Paris to journey across the French capital by cab or omnibus from 
one terminus to another. Under the new arrangements travellers 
n route to Switzerland and the south, instead of alighting at the 
St. Lazare terminus and driving to the Lyon station, as heretofore, 
remain in their places and are taken round to the Lyon station. 


At the meeting of the Metropolitan Water Board on 
Friday last a discussion took place on a recommendation by the 
Works Committee that a chief engineer should be appointed at a 
salary of £2500 a year. Mr. Elliott moved that the recommenda- 
tion be referred back to the Committee, pointing out that to fix 
the salary at £2500 would shut out from applying all the engineers of 
the present water companies who would be transferred to tne Board. 
These gentlemen could, if they chose, insist upon retiring, and 
claim pensions of between £2000 and £3000 a year. The motion 
was seconded, and in the end it was agreed that a chief engineer 
should be appointed who would give his whole time to the Board, 
and the question of the salary was adjourned, 

















NOTES AND MEMORANDA. 


Tuk number of motor ears licensed in France last year 
was 19,886, and motor cycles 19,816, 


sy treating zine with aluminium in various propor- 
tions, nine different well defined alloys have been obtained. 


THERE was a noticeable increase last year in the quantity 
of Russian iron ore imported into Germany, returns just issued 
showing a total of 220,197 tons, as compared to only 52,758 tons in 
1902. 

A REDUCTION has been made by the German Steel Trust 
in the export bounty on half-finished steel from 15 marks to 124 
marks per ton, The new arrangement will be applicable for the 
third quarter of the vear. 

EXTRAVAGANCE of municipal authorities does not appear 
to be confined to this country. In Germany great activity has 
been displayed of late years by provincial and municipal corpora- 
tions, whose issues during the last four years total £75,000,000, 
Municipal loans are at present generally issued at 34 per cent. 

AccorpinG to L’Kclairage Electrique, an Italian 
engineer, Mr. Nisco, has devised a new photometer. It consists 
of a selenium cell, which, when exp»sed to the source of light to 
be tested, changes its resistance. It is stated that the resistance 
may vary by 10,000 ohms between darkness and full illumination. 


In the course of a discussion in the German Reichstag 
recently, when the building of submarines was urged, Admiral 
von Tirpity, Secretary of State for the Navy, said that the problem 
of submarines was not yet solved by any means, and that these 
craft could not at present cause a great revolution in the naval 
question. 


ProsPECTING for mineral deposits began in South Africa 
very soon after the Dutch settlement at the Cape of Good Hope. 
in 1669 a party of fifteen ‘‘ expert miners and assayers” was sent 
out from Holland to look for gold, but they found none in three 
years’ search, and gave up the work. In 1685 the copper mines of 
Namaqualand were first discovered. 

THe Petit Var states that a new French armoured 
cruiser will be laid down shortly at Lorient. She will be the 
largest yet built for the French navy. Her ‘ength will be 515-1ft.; 
displacement, 13,640 tons ; engines, 36.900 horse-power; speed, 
23 knots. She is included in the programme for the increase of 
the navy mentioned in the Navy Budget of 1904. 


Tue imports of foreign coke into Belgium during the 
three months ending with March las< reached a total of 59,745 
tons, which compares with 77,508 tons in the corresponding period 
of last year. There has also been an increase in the exports of 
Belgian coke—from 192,396 tons in twe first quarter of 1903 to 
227,480 tons in the three months ending with March last. 


A summary of the balloon aud kite ascents made in 
various countries during the months«f January to March has been 
published by the International Aéronautical Committee. Among 
the highest altitudes reached we may mention the ascents from 
Paris, 15,000 metres; Pavia, 13,000 metres; Strassburg, 15,5 
metres; Munich, 13,000 metres; Pavlovsk, 18,960 metres ; 
Guadalajara, 13,220 metres; and Zurich, 14,430 metres. Mr. 
Dines’s kite at Oxshott attained an altitude of 1100 metres. 


In the Mareh number of the Physical Review Mr. T. 
E. Doubt describes some experiments dealing with the effect of 
the intensity on the velocity of light. The results of these experi- 
ments justify the conclusion that for light travelling in air a change 
in intensity in the ratio of 1 in 290,000 does not alter its velocity 
by as much as 57 centimetres per second. In the case of watera 
change in intensity in the ratio of 1 to 43,000 does not alter the 
velocity by as much as 80 centimetres per second, that is, by ] part 
in 1000 million parts. 


THE reduction of silica by hydrogen formed the subject 
of a paper read recently before the Paris Academy of Science by 
Mons. A. Dufour. Silica is reduced at a high temperature by 
hydrogen, water and hydrogen silicide being formed. The inverse 
reaction is possible. This reduction explains the phenomenon of 
devitrification of silica tubes when heated in the blowpipe, and 
also gives a satisfactory explanation of the experiments of Boussin- 
gault and of Schutzenberger on the formation of the silicide of 
platinum by silica at a distance in a current of hydrogen. 


In the course of his evidence before the Royal Commis- 
sion on London Traffic last week, Mr. C. Carpenter, chief engineer 
of the South Metropolitan Gas Company, which, he said, lights 
nearly the whole of London south of the Thames, declared that it 
was a very rare occurrence to have a complaint of obstruction or 
inconvenience caused by the laying of gas pipes in their large area, 
although it contained 1100 miles of gas mains. During last year 
there were 687 openings of ground, owing to escapes of gas, out of 
a total of 259,644 consumers, and 100 openings on the serv’ce, 
supplying 22,235 publie lamps. 

Art the instance of the U.S. Bureau of Ordnance a 
series of experiments is now being conducted at the Washington 
Navy Yard with an apparatus which forces into the breech of a 
gun a stream of compressed air and steam, thus syringing out the 
gun before another charge is inserted. This is only one of many 
devices which have been suggested to prevent fiare-backs. 
According to the Army and Navy Journa/, on the Illinois a 
device has been installed by which the forced draught used for the 
Whitehead torpedo tubes is turned into the breech of the gun at 
about 100 Ib. pressure. It is believed this is the most satisfactory 
device yet found. 

THERE was again a considerable increase in the exports 
of agricultural implements from the United States last year, a 
diminution under the head of ploughs being more than counter- 
balanced by an increase in mowers and reapers, and in other 
implements. The exports to the United Kingdom represent be- 
tween 6 and 7 per cent. of the whole, the largest customers being 
Russia, British North America, Argentina and France. The 
export to the United Kingdom increased about 40 per cent. as com- 
pared with 1902, but was still below that of 1901 ; that to Russia, 
amounting to over 15 per cent. of the whole, represents a large 
increase, as does also the export to Argentina. 


On the one hand the Mysore Government is offering 
power gratis from the Cauveri Falls for the public and private 
lighting of the municipal areas of the civil and military stations at 
Bangaiore. On the other hand the various mining companies in 
the area of the Kolar goldfields are not able to obtain all the power 
they require. Additional power is promised by next August, when 
one mine alone, the Nundydroog, will then be taking 785 horse- 
power at the rate of £18 perh.p. per annum. Even then the Cauveri 
generating station will not be able to supply all the needs of this 
company, which is, therefore, about to erect a steam-driven supply 
station to supplement the energy purchased from the Cauveri 
Falls, 

At a recent meeting of the Société d’' Encouragement 
pour I’Industrie Nationale, an interesting paper was read on the 
‘*Substitution of Aluminium for Wood in the Machinery of Spin- 
ning Mills.” Bobbins made of this metal revolve in any tempera- 
ture and any degree of humidity, their relative lightness—five 
aluminium bobbins weigh no more than two wooden ones—allows 
the machines carrying them to move more quickly, or an equal 
speed may be obtained at less expense of motive power ; finally, 
the smaller volume of the bobbins diminishes the cost of trans- 
port. It was stated that several firms had adopted the use of 
aluminium bobbins and had found that they possessed many 
advantages, 
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MISCELLANEA. 


Caprrat to the amount of £10,571,885 has been called 
up by the electric supply companies of London. 


Tue formation of a new Mechanical Transport Com- 
pany of the Army Service Corps was begun at Aldershot on May 


st. 


As the completion of the Simplon Tunnel is not likely 
to occur in 1905, it has been decided to postpone the Milan Exhibi- 
tion until 1906, which will allow time for the better preparation of 
exhibits. 


Aw 18in. gas main of the Gas Light and Coke Com- 
pany at the south side of St. Pancras Railway Station of the 
Midland Railway burst into flames early on Tuesday morning and 
blew up a considerable portion of the roadway. 


AN inquiry has been held into the application of the 
3righton Corporation for sanction to borrow sums of £4000 to pay 
the cost of changing over the standard pressure in the Corporation 
electricity mains in a portion of the borough, and £6000 for the 
purchase of electric motors to be let out on hire. 


ANTHRACITE coal has been discovered in the vicinity of 
Cumberland, British Columbia. Samples contain 83 per cent. 
carbon, and 5-75 per cent. ash. The coal is compact and lustroux 
in appearance. It has been tried in the open grate and in heaters, 
and found to give off little smoke and flame and much heat. 


At the meeting of the Thames Conservancy this week 
it was agreed that the Conservators should join in the proposed 
deputation from a special committee of the Corporation of London 
to the Board of Trade relative to « scheme for the barrage of the 
Thames, and that the deputation should consist of five members, 


THE Dover Corporation on Tuesday received a letter 
from the Local Government Board respecting their application for 
sanction to reduce the speed limit to ten miles for motor cars 
passing through the borough. The letter stated that it had not 
been shown that the circumstances were any different at Dover to 
any other town, and that Mr. Long considered it was urdesirable 
to reduce the speed limit till it was shown the safety of the pablic 
required it. 


EXPERIMENTS are to be made by the United States 
navy with a new material for powder bags, known as smokeless 
powder cloth, a cellulose production of which specimens have been 
ordered. ‘his material is made inGermany. The chief objection 
to it would be the fact that the Department cannot be assured 
that the smokeless powder cloth is at all times up to the standard 
of the powder which would be put into it, and the combination of 
the gases of standard powder with those of defective powder might 
prove disastrous. 


THE new electric lighting station designed by Messrs. 
Kennedy and Jenkin for the Kettering Council was formally opened on 
Saturday last. The plant consists of a Meldrum refuse destructor, 
with regenerator, and supplies sufficient steam to work a 150-kilo- 
watt set in the power-house. The boiler is of the Lancashire type, 
and is28ft. long by 8ft. diameter, the working pressure being 200 Ib. 
to the square inch. The refuse available at present is about 
17 tons per day, and is burnt in one shift of 12 hours, and 
during the day supplies the power for charging the batteries at 
the station. 


New pumping plant has recently been installed by 
Messrs. Manlove, Alliott and Co., at Shanghai. The machinery 
consists of a pair of compound horizontal pumping engines, with 
Corliss valve gear,the steam cylinders being 32in. and 52in. diameter 
by 48in. stroke. The pumps are double-acting, 20in. diameter by 
4S8in. stroke, driven direct by tail rods extended through the back 
covers of the engine cylinders. ‘The duty of the pumps is to lift sixty 
million gallons of water per day of 24 hours, against a head of 
14lft., when working at 20 revolutions per minute, and with a 
steam pressure of 80 Ib. per square inch. 


Tue lignite industry of Brandenburg and Silesia is of 
comparatively recent date, and attained its present importance 
only within the last ten years. A decade ago there existed about 
120 works, At the end of 1902 there were among the 132 working 
establishments a number of very important ones producing annually 
over 60,000 tons each. The number of workmen doubled within 
that period, amounting in 1902 to, approximately, 17,000 workmen, 
while the output rose to 13,000,000 tons. In th’s district wages 
of 4s. per day are the exception, notwithstanding the long shifts 
and great bodily exertion—2s. 6d. and 3s. are considered good. 


An important part of the drainage scheme which the 
Worcester City Council is undertaking has been commenced. The 
tunnel under the river Severn, through which the pipes conveying 
the sewage to the disposal works at Bromwich will pass, is now 
about half-way under the river. The tunnel starts from the 
eastern bank, about 300 yards below the Cathedral, where a shaft 
60ft. deep and about 10ft. in diameter has been sunk and lined 
with cast iron. Into this shaft, 18ft. from the surface, will fall 
what is known as the Old Town Ditch *-wer, and, 23ft. from’ the 
surface, the Old Blockhouse Sewer, these conveying the whole of 
the sewage from that part of the city which is east of the river. 


A LARGE insurance company in the United States has 
formulated a set of instructions relating to the safe storage of 
bituminous coal to avoid spontaneous combustion, and advises that 
not more than 1500 tons should be stored in one heap. The 
instructions state that all accumulations of coal, large or small, 
should be “‘ rod-tested ” with frequency and regularity, in order to 
discover any tendency towards dangerous heating, the danger 
point being set at about 160 deg. Fah. If that temperature be 
reached, the exact locality of increasing heat may be determined 
by inserting an iron pipe, into which a self-registering thermo- 
meter can be lowered, allowing it to remain for sufficient time to 
record the full intensity of the heating. 


A sErIEs of interesting pneumatic tire trials is to be held 
in Paris on May 27th. Different forms of pneumatic tires will be 
tested, from the point of view of tractive effort, on the macadamised 
road starting from the Pont du Neuilly along the right bank of the 
Seine. The various tires will be tried in turn on an electrical 
vehicle, with 1020 mm. wheels, and 120 mm. tires, and weighing 
1800 kilos., with a weight of 1000 kilos. on the rear wheels. The 
object of the trials will be to find the comparative results obtained 
with smooth tires, first with a normal tread, then with a narrow 
tread, and finally with anti-skid devices attached. Trials will also 
be made with the inner tubes under pressures of 60 Ib., 75 Ib., and 
95 Ib. to the square inch, the various trials being made at speeds of 
about four, eleven, and twenty miles an hour. 


Berore the Royal Commission on London Traffic last 
week Mr. S. B. Cottrell, chief engineer and general manager of 
the Liverpool Overhead Railway Company, detailed the advantages 
derived there from the construction of the overhead railway and 
their system of tramways. On their system of railway and tram- 
way they were now carrying 11,500,000 passengers a year. Prior 
to the construction of the overhead railway, the docks were 
served by an inadequate and obsolete system of omnibuses. 
Prior to the construction of their tramways, the route was 
served by omnibuses carrying 1,000,000 passengersa year, but with 
mechanical electric traction and good service the trams were now 
carrying 2,500,000 a year. Before 1898, Liverpool trams were 
operated by horses, but there was now a very fine system of 
electric trams, which had entirely superseded horse trams and 
omnibuses. The length of track operated was 103 miles, and the 
number of passengers carried amounted to 113,057,234 under 
electric traction, as against 38,409,084 carried formerly, 
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Fig. 7-BRIDGE UNDER CONSTRUCTION, SHOWING FALSEWORKS 
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Fig. 8-ANCHOR PITS AND SHORE 
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JAPAN.- KeLLty AND WaLsH, LimirEp, Yokohama, 

; Z. P. Manuva AND Co.. 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSTA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
8. AFRICA.—W™. Dawson & Sons, Limirep, 7, Sea-st. (Box 489), Capetown. 

Gorpon AND Gortcn, Long-street, Capetown. 

R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 

J. CG. Jura anv Co., Capetown, Port Blizabeth, Joh b 

East London, Grahamstown, King Willi 

Hanpet House, Limirep, Kimberley. 

Apams AND Co., Durban and Maritsburg. 
AUSTRALIA.—GoRDON AND Gortcu, Melbourne, Sydney, and Brisbane, 
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TuRNER AND HeENpDERSON, Hunt-street, Sydney. 
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Toronto News Co., 42, Yonge-street, Toronto. 
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supplied direct from the office on the following terms (paid in | 


advance) :— 

Half-yearly (including double number) .. £0 14s. 6d. 
Yearly (including two double numbers). . £1 9s. Od. 
Crorn Reapine Cases, to hold six issues, 2s, 6d. each, post free 2s. 10d. 
If credit occur, an extra charge of two shillings and sixpence per annum 

will pe made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given Lelow. Foreign Subscribers paying in advance at these rates 
will receive THE ENGINEER weekly and post free. Subscriptions sent 
by Post-offce Order must be made <= to Tug ENGINEER, and 
accompanied by letter of advice to the Publisher. 

Tun Paper Copiers. Tuick Paper Copres. 


Half-yearly .. .. £0 18s. Od. | Half-yearly £1 Os. 8d. 
Yearly .. .. .. £1 16s, Od. | Yearly .. .. .. £2 Os. 6d. 
(The difference to cover extra postage.) 


ADVERTISEMENTS. 


The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 


lines are charged one shilling. The line averages seven words. When | 


an advertisement mcasures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case, All except weekly advertisements are taken 
subject to this condition, 

Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and, In consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o'clock on Tuesday morning in 
each week. 

Letters relating to Advertisements and the Publishing Department of the 
Paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Bditor oy THz ENGINEER. 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.”’ 








PUBLISHER'S NOTICES. 
.* During the rebuilding of the house, No. 33, 


Norfolk - street, ‘‘THE ENGINEER” will be) 


edited and published in Temporary Offices, 
Nos. 2 and 3, Norfolk-street, to which all com- 
munications for the Editor or Publisher should 
be addressed. 


THE PREMIUM SYSTEM. 

*,* The demand for the pamphlet on ‘‘ The Premium System of 
Paying Wages” kas been so great that two editions were rapidly 
exhausted, and we have found it necessary to print a third. This 
is now ready, and since we were obliged some time ago to tell 
many correspondents that copies could not be obtained, we take this 
opportunity of informing our readers of the appearance of this 
third edition, It is substantially the same as the two previous 
issues, and will, we believe, be Sound valuable to employers and 
1 anagers who contemplate adopting this rapidly-extending system 
of paying workmen. 
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| TO CORRESPONDENTS. 
| 

47 In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stanped, in order 


| that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
| 





instructions, 
48 All letters intended for insertion in THe ENGINEER, or containing 
| questions, should be accompanied by the name and address of the writer, 
| not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 
42° «We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


H. V. W. (Baldwin Locomotive Works).--We have transmitted your 
request to the proper quarter. 

W. H. A. (Winchester House).—The analysis indicates a material suitable 
for making fire-bricks. Consult a metallurgical chemist. 

R. N. G. (Kingston).—You cannot get the details you want of any recent 
British battleship. They are confidentiai, and are never published. 

M. J. (Norwich).—Annual renewal fees for patents have to be made in 
the three countries you mention in the following manner :—In France 
the payment must be made by the payee in person or by a “‘ man- 
Cataire”’ in coin or in notes of the Banque de France, either at La 
Recette centrale de Ja Seine, or at the office of a trésorier-payeur 
yénéral at the capital «f a department, cr, lastly, at the office of a 
receveur des finances at the head office of an arrondissement. A 
25 cent. stamp must be affixed to the receipt. A Belgian tax may be 
paid at the burean des produits divers at the Palais de Justice at 
Brussels. ‘The receipt must havea receipt stamp affixed. A German 
tax may be paid at the Patent-office or at a post-office within the 
German empire. We strongly advise the employment of a first-class 
patent agent who would sce to all the payments for you. 











MEETINGS NEXT WEEK. 

INSTITUTE OF MARINE ENGINEERS.—Saturday, May 28th, at 2.39 p.m. 
Visit to the Silvertown India-rubber and Telegraph Works. 

Tue INstiruTiIon oF Evecrrica Encrneers.—Thursday, May 26th, 
| at 8 p.m., at the Society of Arts, John-street, Adelphi, W.C. Ordinary 
general meeting. Paper, “‘ High-speed Electric Railway Experiments on 
the Marienfelde-Zossen Line,” by Alexander Siemens. 

Roya InxstiruTion oF Great Britain.—Friday, May 27th, at 9 p.m. 
Discourse on ‘‘ The Progress of Oceanography,” by his Serene Highness 
Albert Prince of Monaco. Afternoon Lectures: Tuesday, May 24th, at 
5 p.m., Lecture I. on ** The Solar Corona,” by H. F. Newall, M.A., F.R.S. 
Thursday, May 26th, at 5 p.m., Lecture I. on “ Literature and the State,” 
| by Mr. H. G. Wells, B.Sc. 
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HIGH-SPEED LOCOMOTIVES. 


last week Mr. Rous-Marten told the world 
through our pages the story of the fastest run ever 
made on the surface of the earth. Never before 
had men moved so far in a given time as did those 
who were on the engines or in the train that ran 
from Plymouth to London, a distance of 246 miles 
in 3h. 47min. On another page Mr. Rous-Marten 
fills in the outlines of his tale, and gives particulars 
of a performance which has had no precedent, and, 
for the moment, no successor. It would be useless 
to paraphrase his statements here, but much re- 
|mains to be said in the way of supplement to his 
|story. We propose to confine ourselves, for the 
moment at least, to a consideration of the work 
done during the astounding run of 77 miles, omit- 
ting fractions, in a few seconds less than one hour 
from Swindon to Paddington. 

In the first place it is to be noticed that the 
| engine which accomplished the feat was of the single 
driver type. It was not a coupled engine. We 
shall go so far as to say that we do not believe any 
coupled engine could have been run from Swindon 
| to Paddington, hauling a train of 120 tons in an 
/hour. That is the lesson taught, at all events, by 
| the discussion on Mons. Sauvage’s paper, read before 
| the Institution of Mechanical Engineers. It has been 
| found impossible to run a four-coupled engine at a 
| higher speed than about 71 miles an hour on a level, 
| and then the power exerted was in excess of 800 horses. 
| Much higher speeds have been attained with coupled 
|engines, but only when the trains were running 
| down steep inclines, such as are met with on the 
Midland, andthe northern sections of the London 
and North-Western Railways. At a speed of 77 
miles an hour, omitting small fractions, and keeping 
to round numbers for the sake of convenience, a 
resistance of 51b. represents one horse-power. That 
is to say, to maintain a pull of 5lb. on the draw-bar 
demands the expenditure of one horse-power by the 
locomotive. One pound resistance per ton of train, 
the train weighing 120 tons, means 24 horse-power. 
We do not know what the resistance at this speed is 
per ton, nor does anyone else, because it has never 
before been maintained on a level for so longa time. 
Assuming, however, that it is 20]lb., we find that 480 
indicated horse-power must have been expended in 
moving the train. We do not know what power 
would be required by a single-wheel locomotive 
moving at 77 miles an hour, nor does anyone else. 
[t is much to be desired that experiment should 
supply the information. A four-coupled engine 
with 7ft. wheels would probably require 1200 
indicated horse-power, judging by the curves 
obtained by Mr. Ivatt on the Great Northern 
and Mr. Sisterson on the London and South- 
Western Railway. We venture to say, how- 
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ee Western may have required 800 indicated 
horse-power to maintain its velocity. It must not 
he forgotten that 77 miles an hour was the average 
speed, and that many miles were traversed at 
velocities of over 90 miles an hour. We have 
thus a total of about 1300 indicated horse-power. 
Save on an hypothesis stated further on, we do 
not think it could possibly have been less; it 
may for some reasons very well have been more. 
Under the conditions everything was sacrificed to 
speed, and yet the engine must have worked with 
remarkable economy. Even at 2 lb. only per indi- 
cated horse-power per hour, about 2600lb. of coal 
must have been put into the fire-box between 
Swindon and London. With 21 square feet of grate 
surface, this implies a consumption of nearly 124 lh. 
per square foot of grate perhour. The shovel could 
not have often been out of the fireman’s hands. 
The boiler must have evaporated something like 
30,000 lb., or over 13 tons, of water in the same 
time. When we read tke32 figures in cold blood 
they appear to be incredible, quite irreconcileable 
with facts, and we naturally cast about for some 
hypothesis which will enable us to explain a per- 
formance so remarkable. There is no reason 
whatever to conclude that train resistance on the 
level at the enormous speed maintained could have 
been less than 20]b. a ton. It is true, however, that 
Swindon lies a few feet higher than Paddington, 
and, so far, the gradient helps the locomotive, say 
to the extent of 2-5lb. per ton of train. We have 
seen that 5lb. represents one horse-power, so that 
for a train of 120 tons the gradient represents a 
saving of 60 indicated horse-power. When we 
come to apply this to the locomotive, however, we 
find that its resistance per ton is so great as com- 
pared with that of the train that the percentage of 
saving effected is very small. Assuming a dead 
weight of 90 tons in the engine and tender, how- 
ever, we have 45 indicated horse-power saved by 
the gradient, and the total reduction of power is 
about 100 indicated horse-power. This really helps 
us very little. 

We hope that it may be possible to obtain some 
accurate data as to the precise weight of coal 
burned during the run, though, as we have said, 
no thought was given to anything but the 
attainment of the highest possible velocity. 
Knowing the weight of coal burned, we get a 
fair idea of the power exerted. In the absence of 
this data, however, we may hazard an hypothesis 
which, if sound, has far-reaching consequences. It 
is that the resistance of an uncoupled locomotive is 
very much less than that of a coupled engine at 
high speed. It is certain that be the cause of the 
resistance what it may it augments in a very 
rapid ratio with a reduction in the size of the 
driving wheel, an increase in the number of axles 
coupled, in the length of the coupling-rod cranks, and 
the speed. On the contrary, it does not appear that 
the resistance rises very quickly with uncoupled 
engines. If this hypothesis is sound then the run 
from Swindon to Paddington at once becomes 
intelligible, because the power required to run the 
engine was not great. If, for example, it did not 
exceed, say, 400 indicated horse-power, everything 
comes within practicable limits. Instead of 
1300 indicated horse-power, little more than 800 
indicated horse-power would be needed. And so we 
arrive at the conclusion that for very high railway 
speeds the trains must be light and the engine pro- 
vided with a single pair of driving wheels of the 
largest diameter that can be got in. We come thus 
to an engine with an 8ft. wheel, and about 1500 
square feet of boiler—a Patrick Stirling engine, in 
fact, with a much bigger boiler—the train weighing 
120 tons. Fast trains of this kind can be kept down 
in weight by sacrificing something in the way of 
fittings, and reverting to the old limited mail 
principle. We cannot have everything. It seems 
quite possible to run certain trains at an average 
velocity of about 65 miles an hour over most of 
the great trunk lines; but so far as can be 
seen, these speeds cannot be maintained by 
coupled engines. We say this bearing in mind 
the running of various extremely fast trains in the 
United States. But because of the wider loading 
gauge permissible in America, it is possible to use 
engines there much more powerful than anything 
that will fit an English railway, and we are writing 
now only about railways in Great Britain. It is 
quite useless, however, to construct a very big 
engine, and so far to augment its resistance by 
putting it on small wheels and coupling them, that 
all the additional power of the boiler is required to 
overcome the resistance of the engine. A run of 
77 miles has been made in one hour with a single 
engine on a line almost level. It now remains to 
be seen whether or not a four-coupled engine can 
do the same work. If it can, then a six-coupled 
engine may be tried. Our own conviction is that 
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Britain which can be made to haul 120 tons behind 
the tender 77 miles in one hour ona level, and so we 
come back to the big single-wheeler as the engine 
essential to those very high speeds to which British 
railway practice appears to be insensibly drifting. 
It must, however, be carefully borne in mind that 
this statement is in no wise intended to apply to 
that class of traffic represented by 300-ton trains 
making the run to Liverpool in four hours. It does 
not apply, in short, to trains with an average speed 
of less than 60 miles an hour. 


THERMAL STORAGE. 


SEVERAL years have elapsed since Mr. Druitt 
Halpin came with thermal storage to the rescue of 
central station engineers oppressed by towering 
peaks. A good deal was heard of it for some time, 
then it fell into oblivion. Within the last twelve 
months it is coming to the front again, and perplex- 
ing the world with its puzzles and inconsistencies 
On another page we describe one of its most recent 
applications. The information there given admits 
of being amplified here with advantage. 

The load conditions of the Kensington and 
Knightsbridge Electric Light Company are some- 
what peculiar. The peak runs very high in 
proportion to the average load. The demand for 
electricity is increasing in the district ; and it is by 
no means either cheap or easy to acquire more land 
on which to erect a boiler-house. Mr. Halpin 
suggested thermal storage as a way out of the 
difficulty ; and we have every reason to believe that 
the result has very considerably exceeded anticipa- 
tions. Above each boiler has been put up a plain 
horizontal cylindrical vessel. This is filled with 
water, and into it, when the load is light, steam is 
passed from the boiler. When the peak begins to 
rise the ordinary feed is cut off, and the boiler is 
then supplied with water of about the same tempera- 
ture as that within it from the storage vessel. At 
first sight we have nothing here to affect the work- 
ing of the boilers. The pressure is 125 lb. absolute. 
The temperature corresponding to the pressure is 
344 deg. Fah., and that is the heat of the water 
entering from the thermal storage cylinder. There 
is nothing remarkable in all this. A Green’s 
economiser would apparently do as much. We may 
admit, however, that an economy would be effected 
by using steam to heat water, instead of letting 
it escap2 at the safety valve, and a saving is no 
doubt effected in this way. The facts illustrate the 
somewhat peculiar conditions obtaining in electric 
light generating stations, and the way in which 
these conditions act on each other. The boilers are 
by Babcock and Wilcox. They are fired by improved 
Jukes’ chain grates ; and to get rid of smoke a spe- 
cial arrangement of double brick arch is employed. 
The brick becomes intensely heated during the 
heavy load period, when the fires are forced. The 
peak drops as suddenly as it rises, and the result is 
that water has had to be pumped through the boilers 
to get rid of the heat stored in the brickwork. All 
this is saved by the thermal storage cylinder, and so 
far there is economy. But the thermal storage 
system was notintroduced at Knightsbridge to save 
fuel, but to get more steam. The result is one of 
the puzzles to which we have referred. 

The boilers are intended to evaporate 12,000 lb. 
of water each per hour. This they will do. If, 
however, they are forced beyond this point they 
begin to supply wet steam, and if hard driven they 
prime heavily. It was anticipated that with ther- 
mal storage the amount of priming would be reduced, 
and that the boilers could be made to evaporate 
about 15,000 lb. per hour. We are informed, how- 
ever, that they have actually evaporated 25,000 lb. per 
hour. Practically twice as much steam can be obtained 
with the storage vessels as without them. Ofcourse 
nearly, but we believe not quite, twice as much coal 
is burned per hour. On the whole there is, how- 
ever, a slight economic gain secured as well 
as an enormous increase in power. It is very 
difficult to supply anything like a reasonable ex- 
planation, or to state the cause of the remarkable 
result obtained. It will be remembered that some 
years ago Professor Unwin reported on a thermal 
storage plant, and obtained results which he frankly 
admitted were inexplicable on any recognised theory. 
Our own view of the matter is that priming is due 
in this case to a highly localised generation of steam; 
that is to say, steam is made to excess in some of 
the tubes, blows the water out, and disturbs the 
circulation. With thermal storage the action inside 





the boiler is more uniform ; the temperature is more | 
equable ; and the generation of steam more regular, 
and consequently priming does not occur. Mr. | 
Halpin tells us that he tried an experiment | 
with a glass boiler fed at one side. When) 
heated underneath a stream of bubbles rose | 
steadily from the bottom, and escaped quietly at the | 
surface. When cold feed-water was admitted, the | 


| combination 


stream of bubbles was violently deflected. A whirling 
action took place, andthe formation of steam became 
irregular. If, now, boiling hot feed-water was 
admitted instead of cold, the stream of bubbles once 
more ascended quietly, and there was indeed no 
evidence that the feed was entering atall. There is, 
of course, no reason to doubt that a boiler will work 
better, more quietly, and more smoothly, with hot 
feed than with cold, and this is peculiarly true of 
water-tube boilers, | Here, however, we have not a 
contrast between the performances of a boiler with 
cold and with hot feed-water, because, as a matter of 
fact, the boilers at Knightsbridge have always been 
fed with hot water. Why is it that thermal storage 
enables these boilers to be worked at a rate impossible 
when the normal feed is introduced in the normal 
way ? 

Eliminating all extraneous matters, we come to 
the plain fact that the boilers will prime if fed 
through an economiser, and will not prime if fed 
through the cylindrical reservoir. It is known that 
a very little thing will make a boiler prime, and this 
is peculiarly true of all boilers with restricted water 
spaces. A small bit of soap in a locomotive boiler 
is almost sure to empty it. On the other hand, 
in the old low-pressure days at sea a pound of 
melted tallow forced into a very large boiler sufficed 
to stop priming. It may happen, therefore, that an 
apparently insignificant difference in the way in 
which feed-water is put into a boiler may have a 
very marked effect on the way in which steam is 
made. Most sea-going engineers know that when a 
boiler begins to prime, that can often be stopped by 
shutting off the feed for a few minutes. Now, if 
an attempt is made to force a water-tube boiler, the 
water, as a matter of course, is sent in in greater 
quantity. Its temperature is probably variable, and 
conditions may be established which overset that 
accurate balance of action essential to the formation 
of dry steam. But nothing can exceed the perfect 
uniformity with which the feed-water descends by 
gravity from the storage reservoir in the precise 
quantity wanted. It is in this uniformity of action, 
we think, that the secret of the success of the 
Halpin system lies. 

In Lancashire boilers there is a large store of 
highly-heated water which acts as a fly-wheel and 
controls the generation of steam. This store is 
lacking in the ordinary water-tube boiler. It is 
supplied, however, by the Halpin cylinder, and this 
fact again may give a further reason for the success 
attained. Be the cause what it may, the experience 
so far acquired points to a very simple method of 
augmenting boiler power. But it must not be for- 
gotten that unless the conditions are such that more 
coal can be burned, the advantage conferred by 
thermal storage must be limited. That it augments 
the steam-producing power of a water-tube boiler 
appears to be clear. But it could not do this unless 
the rate at which coal could be burned was increased 
in proportion to the weight of steam demanded. 


A BELGIAN STEEL SYNDICATE. 

Iv has only needed the comparatively short space 
of three months to bring practically to a successful 
issue a scheme which has been promoted in Belgium 
for the establishment of a syndicate of the steel 
works with the object of instituting a system of 
regulation of production and prices. This brief 
period compares with that of an entire year which 
was occupied in negotiating and piloting to a satis- 
factory conclusion the German project for the con- 
stitution of a steel trust or syndicate. The 
difficulties in the way of the latter proposal were, 
however, greater than in the case of the Belgian 
plan in consequence of the larger number of works 
contemplated for inclusion in the syndicate; but 
they were gradually overcome, and the last company 
outstanding from the scheme as originally outlined, 
has just been compelled to notify its adhesion by a 
vote of the majority of the shareholders, and not- 
withstanding the advice of the directors, to hold out 
for a larger allotment than that which was offered 
by the promoters of the combination. A somewhat 
similar stumbling-block arose in connection with the 
Belgian project, although it has now been removed. 
One firm, for instance, has expended a large sum in 
the erection and equipment of modern steel works 
where automatic working is in full operation. The 
entire establishment has not yet been finally com- 
pleted ; but the company demanded as a condition of 
membership of the syndicate the granting of a higher 
allotted production than the other works were pre- 
pared to concede on the suggested basis of the 
controlling an annual output of 
1,152,000 tons of steel, or at the rate of 96,000 tons 
per month. The Sambre and Moselle Company, 
which owns the works in question, then agreed to 
accept the proposed allotment of 10,000 tons per 
month, on the understanding that in the event of 
the syndicate receiving orders for more than 96,000 


| tons per month, the company should be entitled jo 
the first 2000 tons in excess, and any balance should 
be distributed among all the works pro rata to their 
apportionment. This proposal did not meet the 
wishes of the other tirms who had already made 
important concessions to this particular company 
and it seemed as if the syndicate scheme would he 
wrecked. The company has, however, just decided 
to accept unconditionally the offer of the othe 
works, and thus all the Belgian steel producers are 
now in agreement. 

The importance of the Belgian steel syndicate 
should not be merely judged from the standpoint 
of the annual output of steel which is being brought 
under its control. In fact, as compared with the 
German steel trust production of 8,700,000 tong of 
steel per annum, the proposed outturn of 
1,152,000 tons by the BHelgian combination jg 
dwarfed into insignificance. But Belgian stee| pro- 
ducers do not possess such a large home market ag 
is enjoyed by their German competitors, and they 
are therefore more dependent upon the export trade 
for business, and for the continued existence of theiy 
works with their annually increasing capabilities of 
production. It is, consequently, of material im. 
portance to regard the Belgian steel syndicate from 
an international point of view, and from that of a 
competitor of British iron and steel works at home, 
and in the Colonies, and in neutral markets. 
Indeed, the official statistics relating to the exports 
of iron and steel from Belgium last year show that 
Great Britain occupied the first position as the 
largest purchaser, Central and South America came 
second, and the United States third, while British 
India stood in the fourth place. The syndicate 
is composed of the Ougrée-Marihaye Company, 
with a monthly allotment of 22,500 tons; the John 
Cockerill Company, with 16,900 tons; the Angleur 
Steelworks, 11,700 tons; the Providence Company, 
11,700 tons; the Sambre and Moselle Company, 
10,000 tons; Marcinelle and Couillet, 9000 tons: 
M. G. Boel, 9000 tons; and the Thy-le-Chateau 
Company, 5200 tons per month. These apportion- 
ments make a _ total monthly production of 
96,000 tons, and a yearly output of 1,152,000 tons. 

The Belgian steel syndicate, which may be con. 
sidered to be an accomplished fact, seeing that all 
the works are now in harmony in regard to the 
apportionment of each undertaking, is the direct 
result of the establishment of the steel syndicate in 
Germany, and it is expected that the two combina- 
tions will form a friendly agreement both in relation 
to home markets and the export trade. An arrange- 
ment of this kind would, however, be incomplete 
without the inclusion of the large steelworks in the 
east of France, as, for instance, the Micheville 
works, the Longwy steelworks, kc. The large and 
modern works in that part of France have only 
commenced the export of semi-finished and manu- 
factured steel during the past two or three years, 
and they are capable of considerable development 
in the near future. It is this capacity on the part 
of competitive French works which stands in the 
way of an understanding with the Belgian and 
German steel syndicates at the present moment 
although it is understood that the Teutonic com- 
bination has already made overtures to the French 
works, apart from the negotiations with those in 
Belgium. The French works are becoming more 
and more able to compete for external orders; and 
unless the German and Belgian syndicates consent 
to make concessions there is little hope of the 
speedy formation of a continental combination of 
the triangular character in question. This,of course, 
leaves untouched the greater question of extending 
the proposed agreement so as toinclude British iron 
and steelworks, as is suggested by the German 
syndicate, on a basis of which no particulars are 
available at the present time. 
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BRITISH AND AMERICAN SUGAR MACHINERY, 


In these days of national introspection, and the prig- 
gishness which springs in a nation from such a cause, 
just as it springs ina young man too anxious about his 
moral and spiritual growth, a little praise may do more 
good than a deal of blame. We do not hesitate therefore 
to quote a few sentences from a letter addressed by a 
sugar planter at Porto Rico to an American paper, the 
Louisana Planter and Sugar Manufacturer, which has 
recently been impressing on its readers the great 
superiority of American machinery. After traversing the 
claims that American machinery is better and more highly 
finished than British, and admitting with a suspicious 
eagerness that it is undoubtedly lighter, the writer 
makes the following interesting statement :—“ A large 
factory here, put up lately with American capital, 
American manufactured machinery, American mechanics, 
and American directing engineers, took off its first crop 
last year with great difficulty, doing only about half the 
work it ought to do, considering that it cost about two 
million dollars. The less than half crop made last year 
added about 80 tons to the scrap heap, and mone; 
sufficient to build a fair-sized factory has been spent on 
it to get it ready for the present crop, but the breakage 
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still continues, though not to such an extent as formerly.” 
And again :—* It is now about the end of the crushing 
zeason here, and one of the factories . has only 
vot through about one-fourth of its crop on account of 
the imperfections of the new machinery they heave had 
from the States.” The writer is, however, not com- 
Jaining; he isin the repairing business, is doing well, 
and admits that the “outlook for the future looks good! 
Would a certain sprightly electrical paper under such 
conditions hesitate to say, “ Halfpenny papers please 
copy?” But with the magnanimous example of the 
American editor who publishes such a letter before us 
let us be generous, and admit that the purchaser is as 
much at fault as the manufacturer, Only experiences of 
this kind will teach him that British engineers do not 
make their machinery heavier than American engineers 
merely for the “fun of the thing,” and he will learn in 
time that he may spend more money in strengthening too 
light machinery than would have been necessary to pur- 
chase stronger designs in the first place. We are sure 
that, whilst the Briton will make a lever of such cases to 
push forward his own trade, he will, like the walrus, 
“weep for” the American maker, and “deeply sym- 


pathise.’ 


THE TRADE COMMISSIONER, 


A vew weeks ago, at the Society of Arts, Mr. Ben 
Morgan lectured on the “ Regeneration of South Africa,” 
and in his lecture he raised again the old question of per- 
manent trade Commissioners. He wants a Commissioner 
“Jocated” at Johannesburg, with a staff and a carefully 
indexed catalogue library; the Commissioner is to travel 
far and wide through his district; to inquire here and pry 
there, and “ keep in the closest touch with trade develop- 
ments, and report, as occasion demands, to the London 
office, not in the general way as consular officers and 
other correspondents do at the present time, but with the 
fullest details as to prices, sizes, weights, and quality, 
with drawings, ideas in regard to design, and such 
practical details and information as the British manufac- 
turer and trader can use in a practical way.” The scheme 
is as magnificent as it has always been on the hundred- 
and-one prior occasions that it has been proposed 
Unfortunately Mr. Morgan is reckoning without his host. 
Firms who have gained a footing in South Africa have 
done so at considerable expense. They have sent out 
their own Commissioners and their own travellers, and 
they keep on the spot agents who are continually making 
themselves acquainted with the wants of their customers, 
and sending the facts home to the firms they represent. 
These people have to all intents and purposes a vested 
interest in the trade of the country, and they would, we 
have little doubt, look anything but kindly on the intro- 
duction of a public official who would give the same 
information to Tom, Dick or Harry. The fruits of their 
labour in the past would be lost, the “ goodwill” of their 
businesses destroyed, and the newcomer with never a 
penny more spent than the fee he might pay to the Com- 
missioner would be put in the same position as they who 
had ventured their thousands on a prospective market. 
We do not think it would do, and if it did do for a time, 
it would eventually, if it fell not into disrepute, sap the 
vitality, the independence, the strengthening competition, 
the pushfulness and resourcefulness which have found 
markets for British goods in every corner of the globe. 


STEAM-PIPE COVERINGS. 


A New method of testing the efficiency of non-conduct- 
ing coatings has been devised by Mr. S. H. Davies, of 
Bradford, and has yielded some striking results. The 
object of the tests was to find out the best material with 
which to cover pipes conveying superheated steam, and 
they were therefore conducted at a temperature of about 
480 deg. Fah. The apparatus consisted of a vessel with a 
jacket through which cold water circulated. Inside it a 
wrought iron steam-pipe, 2ft. long and covered with the 
material to be tested, was hung. Inside the tube was an 
electric heater embedded in paraffin wax; in the paraffin 
wax was a thermometer. A cover of insulating material 
closed the vessel. The method of using the apparatus 
was to pass such a current through the heater as would 
maintain the wax at the required temperature. It is 
obvious that the better conducting materials would 
allow more heat to radiate than would the more 
effective non-tonductors, and more current would 
therefore be demanded. Hence the amount of current 
required was a measure of the efficiency of the covering. 
Some twenty-three different materials were tested, but 
since the coatings were of all sorts of thicknesses the 
results are not immediately comparative. There is, 
however, one remarkable fact, and that is that asbestos 
in various forms does not appear to be such a good non- 
conductor as is generally supposed, whilst such old 
friends as magnesia and slag wools come very near the 
top, and are only beaten, when all the figures are reduced 
to the same thickness, by remanit, waste silk rope, which 
appears to have a very high efficiency, retaining about 
80) per cent. of the heat that would pass through the 
unclothed pipe. Of course, we must not jump to the 
conclusion that remanit is the only thing to use. Many 
conditions have to be considered—temperature, space, 
cost, weight, and so on, before the question of the best 
material to employ can be decided, It would probably 
be quite safe to say that no single material can meet 
ull conditions better than any other material. 








THe Raitway CLUB,—At a meeting of the Railway Club held on 
the 11th instant, at St. Bride's Institute, Fleet-street, E.C., a paper 
entit!ed ‘* A History of the Metropolitan and District Railways ” 
was read by Mr. Arthur H. Woodhurst, Mr. H. W. Bardsley being 
in the chair. The author showed how the Metropolitan took the 
place of a line of motor cars. The construction of the “Circle” 
was described, as also were the Hounslow, Ealing, &c., lines of the 
District, and the Hammersmith and City extension, and the Ayles- 
bury extension of the Metropolitan ; whilst in concluding the author 
made a few remarks as to the future of the two lines on electricity 


CONWAY SUSPENSION BRIDGE. 





THE historic and picturesque suspension bridge at Conway, 
designed by Telford as part of the great highway between 
Chester and Holyhead, was built simultaneously with the one 
over the Menai Straits, and both were opened for traffic in 
1826. The span of the bridge is 327ft. After nearly eighty 
years of constant use under a heavy traffic, signs appeared in 
various parts of the bridge which gave cause of anxiety as to 
the safety of the structure; and the Conway Bridge Com- 
missioners called in Mr. J. Webster, M. Inst. C.E., of West- 
minster, to report upon the condition of the bridge throughout. 
Mr. Webster carefully examined the whole of the structure, 
and found that there were really grave causes of anxiety, and 
advised that all wheel traffic should cross the bridge at a 
walking pace. 

He reported that the anchorages were in good condition, 
but the main links forming the suspension chains were very 


section in many places; the suspension rods were also in a 
bad condition, corroded, split, and very much pitted; the 
pins connecting the suspension rods to the links were also 
very much corroded and reduced in section. A new deck or 
roadway had been fixed to the bridge a few years ago, to re- 
place the original timber deck, which was reported to be 
rotten, and this is still in good condition. 

Upon calculating the strength of the main links it was 
found that with the dead load alone—without any traftic— 
the main links of the suspension chain, assuming them to be 
of the original section throughout, and not reduced by corro- 
sion, were being stressed to considerably more than 5 tons per 
square inch, due, in a great measure, to the new deck, which 
was considerably heavier than the old one. There was also 
considerable vibration of the bridge during the passage of 
wheel traftic, which caused increased stress in the links. 

It was therefore decided to renew all the suspension rods 
and pins, and to fix steel cables above the suspension links, to 
supplement them so that the maximum stress in the links 
due to any possible travelling load should not exceed 5 tons 
per square inch. It was also decided to build a stiffening 
girder coupled to the suspension rods on each side of the 
bridge, and at the same time to widen the bridge by building 
a footway 6ft. wide outside the suspenders on the north side 
of the bridge. As the bridge was only 18ft. wide, without 
any footway, and with a dangerous approach on the Conway 
side, this was a wise precaution to take for the protection of 
foot passengers. 

The Commissioners having adopted Mr. Webster’s recom- 
mendation, the contract was let to Mr. Alfred Thorne, of 
Westminster. One of the stipulations in the contract was 
that the traffic was not to be interfered with during the 


badly corroded, and considerably reduced from the original | 


| and in each case the rope broke before giving way in the 
socket. The cables were manufactured by Messrs. W. B. 
Brown and Co., of Liverpool. After all the cables had been 

| hauled into place they were temporarily clasped, and adjusted 
in position about 18in. above the curve of the loaded cables 
at the centre; the permanent steel clips, gripping the two 
cables horizontally, were then attached, and the adjustable 
links between the cables and old links put in position. The 
adjustable links consisted of a steel crosshead bearing on the 
steel grips, and through which the suspender with a screwed 
top was attached ; the crosshead automatically adjusted itself 
to the varying angle of the cable. 

When all the cable clips were attached, and the cables 
coupled to the old chain links, the old suspension rods were 
removed, and the new main steel suspension rods were 
attached to the stiffening girders, which replaced the old 
lattice guard rail, and which carried the old deck of the 
bridge. 

This was a difficult operation, for it nearly meant remov- 
ing the support for the roadway. Only one pair of suspenders 
was removed at a time, and to carry the roadway at this 
point strong steel joists were slung from the main suspension 
chains underneath the roadway and secured to it. The old 


| suspenders thus removed, a pair at a time, the new ones were 


put in, and a short length of the stiffening girder built in 
position, this operation being repeated until the whole of the 
new suspenders and the stiffening girders were placed in 
position. 

The stiffening girders are 8ft. 6in. deep, and consist of top 
and bottom booms built up with steel channel bars, Tin. 
by 3in. by 2lin. back to back, with a space between to 
receive the braced diagonal bars, 3in. by gin., and vertical 
channel bars, 4in. by 3in. by gin. The girders are con- 
tinuous from end to end, and have specially designed bearing 
blocks to allow for the expansion and contraction of the 
girders with the variation in temperature; the guides also 
prevent the natural tendency of the girder to rise at the ends 
when the moving load is in certain positions. The object of 
the stiffening girders is to distribute the effect of a concen- 
trated load over the whole span, and this they do effectually, 
and thus minimise the serious vibration of the structure, due 
to a passing load. 

The new footway is on the north side of the bridge, and 
is 6ft. wide between the stiffening girder and the parapet 
railing. It is formed by steel cantilevers attached to the 
stiffening girders, and to the old braced trusses supporting the 
roadway; upon these are riveted steel corrugated flooring 


| plates, 3,in. thick, upon which is laid a concrete foundation 


carrying the asphalt surface to form the footway. The 
surface has a cross fall towards the sea, and the rain water is 
carried away through scuppers at frequent intervals. The 
footway is carried round the old stone towers at each end of 

















alteration ; and as the bridge had practically to be rebuilt, 
this was rather an onerous condition. It was, however, 
strictly complied with, for the work has been completed with- 
out stopping the traffic for an hour. 

The following is a description of the various operations :— 
New anchorages were constructed, to which the new cables 
were to be attached; these consisted of rolled steel joists, 
18 by 7 by 5, let into the solid rock in front of the 
existing anchorages, and secured with strong Portland cement 
concrete. These joists were laid in pairs horizontally, and 
between them were placed the adjusting screws, 3}in. and 
2}in. diameter, with nuts and washers at the back of the 
joists, and socket at the other end of the screw for receiving 
the ends of the cables. The screws allowed an adjustment 


be exactly normal to the joists, the nuts and washers had 
dished faces for automatic adjustment. Owing to the very 
confined space in the tunnels of the anchorages, it was a 
difficult matter to get the joists in their places; good solid 
rock was met with in three of the tunnels, but in the one on 
the Deganwy side next the railway it was not satisfactory, 
and had to be cut away and filled with strong Portland cement 
concrete, the anchorage joists being strutted back to the 
solid rock ; the old anchorage was also strutted in a similar 
manner. The extra work involved delayed the work consider- 
ably, for until the anchorages were completed the new cables 
could not be laid. 


all the old inter-chain suspension links and pins, which were 
of Lowmoor iron of fine quality, were replaced by steel pins 
and links of larger dimension. When the old pins were 
removed they were found to be in a far worse condition than 
had been anticipated, some of them being corroded to no less 


much corroded and eaten away in large holes at the eves. 
A photograph of a typical pair is reproduced above. 

When the anchorages were completed, and the old chain 
fitted with the new suspender links and pins, new saddle 
plates at the towers with steel rollers were fixed, and the 
new cables were hauled into position. There are two steel 
wire cables on each side of the bridge, those on the north 
side, having to carry the additional weight of the footway, 
being larger than those on the other side. Each cable on 
the north side is built up of seven ropes or strands laid 
parallel, each strand consisting of 127 wires, 0-145in. 
diameter, laid with a lay of 24in., so that in each cable 
there are 889 wires. The cables on the south side are 
built in a similar manner, but have only 427 wires each. 
The wire used has a tensile breaking strength of 95 tons 
per square inch. The ends of the cable strands are fitted 
into steel conical sockets attached to the adjusting screws 
in the anchorages ; the wires are opened out, turned over, 
tightly wedged into the socket, and run in with white 





hecoming the motive power, 


metal, Tests were made with the finished rope and socket, 


of about 2ft. 6in., and as the pull of the cables might not | 


Simultaneously with the construction of the anchorages, | 


than one-half their original size. The links were also very | 


LINK AND PIN FROM CONWAY SUSPENSION BRIDGE 


the bridge’ by means of cantilevers built in the masonry, and 
from the towers to the roadway the footway is carried by 
girders, those on the Conway side being supported by steel 
trestles at the centre on account of the long span. An orna- 
mented parapet railing of steel bars with cast iron standards, 
3ft. 9in. high, is fixed on the side next the water, and an 
ornamental cast iron fascia is bolted to the bottom of the 
railing, making a very neat finish to the whole. By means 
of this new footway, a very dangerous corner for foot pas- 
sengers on the Conway side has been done away with. In 
designing these alterations an endeavour was made not to 
interfere with the beautiful lines of the old structure, and 
Mr. Webster has certainly been successful in carrying out 
this idea as far as was practicable. 

The work is now completed, and the bridge will carry any 
load that is likely to be imposed upon it, including traction 
engines, steam rollers, motor wagons, &c. The whole cost 
of the work has been about £6500, this being slightly under 
the amount estimated by the engineer in his report. 

The work has been carried out under the direct super- 


| vision of Mr. John J. Webster, M. Inst. C.E., of Westminster, 


by Mr. Alfred Thorne, of Westminster, who was represented 
on the works by his son, Mr. Philip Thorne, the resident 
engineer being Mr. J. F. Jones. 








DREDGER FOR GREAT YARMOUTH.—There was launched from the 
yard of Ferguson Brothers, dredger builders, Port Glasgow, on 
Thursday, 12th inst., the twin-screw combined barge-loading and 
hopper dredger, Sir Harry Bullard. This dredger, the first vessel 
of the kind to be built complete in the Port Glasgow district, is to 
the order of the Great Yarmouth Port and Haven Commissioners, 
under the direction of Messrs. Coode, Son and Matthews, of 
London. The dredger is of the bow-well type, arranged to cut 
her own flotation, having central hopper, and discharging shocts 
fitted for self or barge loading. The machinery consists of two 
sets of compound surface-condensing vertical engines of 800 indi- 
cated horse-power, both engines exhausting into a large condenser, 
having independent circulating pump and Edwards’ air pump. 
Steam of 120lb. working pressure is supplied by two marine type 
boilers fitted with corrugated furnaces. The hopper doors are cor- 
trolled by friction winches of the latest type, each winch having 
independent engines, the worm wheels being of gun-metal and 
barrels of cast steel. The gear for raising the bucket ladder is of 
massive design, consisting of double-cylinder engine, complete 
with governor and controlling levers capable of handling the lad¢ er 
with steam at 501b. pressure. Compound brakes are fitted. The 
spur and bevel wheels throughout the vessel are of cast steel, the 
upper tumbler shaft having double friction spur wheels of large 
diameter. The buckets are of a design to facilitate the free 


| discharge of clay, the backs being of cast steel, the bodies of steel 


plates, and the wearing lips hard steel forgings ; all the riveting 
having been done by hydraulic power. The links and pins are of 


| special quality steel for hard wear. The vessel was launched with 


steam up, the wh»le of the machinery being started shortly after 
she took the water, 
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servation, the pitch, is measured by reading the axial 
micrometer on the poppet head, when the several threads of 
the screw rest in succession against the point of one of the lateral 
micrometer Screws. : ‘ ; ; 

This instrument has been used in connection with the in- 
vestigations of the Screw Thread Committee, presumably for 
testing the accuracy of male screw gauges. We fear it is a 
refinement of no practical value at the present time, except 
within the limited field of instruments of high precision. For 
the engineer an apparatus of much greater simplicity and far 
t will test the pitch well within the accuracy of hoies 
tapped by commercial taps; the angle of the thread is observed 
within the same limits by the comb gauge, and the effective 
diameter is trusted to look after itself when the external dia- 
meter and the angle are as correct as they can be made “at 
the price.”’ ee ah A 

\ radial area scale was shown by Mr. R. W. K. Edwards. 
It is thus deseribed in the catalogue :—‘‘ A contrivance for 
finding the area of a plane figure by means of a transparency. 
The figure Whose area is to be found is placed under the 
transparency, in close contact with it, so that its contour lies 
just between the outside lines of the transparency. The 
‘“raduations of the right-hand points of intersection of the 
lines in the transparency, with the contour of the figure, are 
read and added together; the graduations of the left-hand 
points of intersection are then read and added together ; the 
second sum is subtracted from the first, and the result 
records the number of square inches in the figure.’’ The 
transparency is a sheet of glass with a number of lines 
radiating from a single point, and each one divided longitudi- 
nally. ‘he theory of the instrument is based on Simpson's 
rule, the subtraction of the lesser reading from the greater 
on each line obviously giving the length of the ordinates. To 
engineers the question of interest is whether it can be made 
at a reasonable price and used with reasonable speed for 
getting out the area of indicator cards. 

Professor Fleming showed a modified form of an 
apparatus he exhibited at the Society of Arts during his 
lectures on ‘‘ Wireless Telegraphy.’’ The apparatus exhi- 
hited consists of a long solenoid of silk-covered wire having 
5000 turns and a total length of 643 metres. This solenoid 
has parallel to it an adjustable earth wire and a divided scale. 
The solenoid is connected to one point on an oscillatory electric 
circuit consisting of a couple of Leydens having a capacity of 
(00068 infd. and an adjustable inductance of 0 to 230 micro- 
henrys and a silent discharger. When oscillations are set up 
in this circuit by induction coil discharges and the frequency 
adjusted, stationary electric waves are set up in the solenoid. 
The position of the loops and nodes is ascertained by the use 
of a series of carbonic dioxide vacuum tubes. 

The position of the first node is always well defined. Theory 
indicates that the distance from the end of the solenoid to the 
first node should be to the distance between the first and 
second nodes in the ratio of 1 : 2°5, and that the distance 
between the first and second nodes should be half a wave 
length. Experiments with this apparatus give a mean value 
of 1 : 2-4 for the above ratio for the first five odd harmonics. 

The inductance of the long spiral is 100 microhenrys per 
centimetre of length, and its capacity is 26 by 10° of a micro- 
farad per centimetre of length. From these data the velocity 
of the wave along the spiral is found to be about 196 million 
centimetres per second. From the wave lengths experi- 
mentally determined the corresponding frequencies are then 
found, and these agree substantially with the frequencies as 
calculated from the inductance and capacity of the Leyden 
jar circuit that is employed. Thus, corresponding to the first 
odd harmonic the node is 64 centimetres from the end. The 
inductance in the jar circuit is then 79 microhenrys, and the 
frequency as determined from the node-position and wave- 
velocity is 720,000 complete oscillations per second ; whilst 
from the jar circuit inductance and capacity it is 690,000 or 
in fair agreement. The solenoid was supported in a horizontal 
position, and by moving a vacuum tube held in the hand 


third ol 


less COs 


along it the nodes were indicated by its glowing when opposite | 


to them. 

Dr. Erskine-Murray showed a very ingenious devic 
described as a differentiator. When the machine is guided 
long any curve it automatically traces another, which repre- 
sents the rate of change of the quantity represented by the 
first curve. Thus, if the population of a country at various 
dates be plotted on paper the derived curve shows the rate at 
which the population is increasing or decreasing at every date 
during the period chosen. The machine is applicable to the 
study of rates of change in cases such as the following :—All 





experimental or observational results in physical, chemical, | 


meteorological, and magnetic investigations which involve 
changes, whether in space or time ; economic, ethnological, 
and medical statistics ; and, lastly, engineering calculations. 
such as the deduction of tractive force from time-velocity or 
time-space diagrams, 

An apparatus for determining the ignition point of gases 
was shown in operation by Professor H. B. Dixon and Mr. 
J. W. A. Footer. The apparatus consists of a vertical 
cylinder of Jena glass through which a slow current of oxygen 
is passed upwards. It is heated electrically by a spiral of 
platinum wire wound in the asbestos cover. A thermo- 
couple, thinly covered with Jena glass, is suspended in the 
centre of the cylinder about one-third of its length from the 
top. Just below the couple is brought the orifice of a thin 
Jena glass tube, through which the combustible gas is passed 
at a low pressure. The thermo-couple is gradually heated by 
radiation from the walls until the jet ignites. The jet is 
kept so small that it does not ignite on the walls of the 
cylinder, but only on the couple. A movable shutter in the 
asbestos cover enables the jet to be seen. 

Mr. Sherard Cowper-Coles showed that iron, copper, and 
its alloys, aluminium, nickel, cobalt, and the rarer metals, 
can be coated with zine by placing them in zinc dust and 
heating them toa temperature of some 200deg. or 300 deg. 
below the melting point of zinc. The process is being suc- 
cessfully applied to coating iron with metallic zinc, to which 
the name of Sherardising has been given. It is also being 
applied for hardening the surface of aluminium and copper 
alloys, and for giving reflectors a hard and untarnishable 
surface, 

Some demonstrations of a peculiar phenomenon occurring 
between surfaces separated by a viscous medium were shown 
by Mr. 8. Skinner. His apparatus consisted of a sheet of plate 
glass illuminated from below; on it rested several pieces of 
glass of different convex forms, a layer of glycerine deeply 
coloured with fuchsine separating them from the plate. The 
two most interesting forms were a spherical and a cylindrical 
surface. With the former a bright very slightly coloured spot, 
and with the latter a lightly coloured line or band indicated 
the area of closest contact. If now the surfaces were rocked, 
the spot and line moved, and immediately behind them a clear 
area, said to be vacuous, appeared, almost immediately dis- 





appearing as soon as the surfaces came to rest again. Mr. 
Skinner regards these vacuous spaces as of use in drawing the 
lubricating material into a running journal. 
consisting of a brass drum rotating in an oil bath with a glass 
plate resting on it was also shown. 

In conclusion we must mention two pieces of apparatus sent 
by the National Physical Laboratory. They were apparatus 
used to investigate the distribution of temperature in the 
field coils of electric machinery. ‘The apparatus is used in 
an investigation at present being made at the National 
Physical Laboratory on the distribution of temperature in 
the field coils of electric machinery, with the view of the 
determination of the highest temperature to which insulating 
substances are subjected in practice. Thermojunctions of 
iron-constantan are embedded at various points in the coil, 
and by a multiple switch each can be placed in circuit with a 
very delicate moving-coil instrument, whose highest reading 
is ‘002 volt. By resistances the instrument may be made to 
read approximately degrees of temperature. It is also used 
to determine the ampéres and volts of the field coil circuit, 
from the increase of resistance of which a mean temperature 
of the coil may be deduced. The second exhibit is an appa- 
ratus for rapid electric thermometry. This apparatus is for 
rapid readings of steam temperatures at inlet and outlet of a 
superheater coil used in a research on the specific heat of super- 
heatedsteam. The platinum thermometers are enclosed in thin 
weldless steel tubes, special precautions being taken against 
leakage of heating current from the superheater into the 
thermometer circuit. They are of the usual type, and are 
provided with Chappuis and Harker’s form of head. The 
resistance box is specially arranged to permit of successive 
rapid readings of the two thermometers to about 7; deg. 
without vernier, and is arranged with two bus bars running 
alongside of the row of coils, which enable the appropriate 
connections to each thermometer to be made by mercury 
contacts. Two sliders are provided and a commutator, by 
which the battery and galvanometer are changed over by a 
single movement from one circuit to the other. 





THE TABULATING MACHINE. 





Tue machine which we are about to describe is not new. 
It was invented some ten years ago, and has been in use ever 
since in some of the great railway companies of the United 
States and elsewhere. It may be briefly termed a statistical 
machine, for its original object was to obtain those very 
detailed particulars about railways which the American 
Government loves. But as will be seen, it is quite applicable 
to the analysis of all sorts of accounts, and it is of its use in 
an engineering works that we shall speak here. 

First, then, we shall tell what it does, and afterwards, 
briefly, how it does it. To every workman a form is given, 
on which he fills up his own number, the number of the 
shop, the number of the tool at which he works, the order 
number of the job he has in hand, the hours he has spent on 


A small model | 
| and the desired card may be picked up without danger of a mi: - 


one hand, the needle is passed through one of the holes in the 
top card. If the card immediately below it is not punched 
in the same place, the end of the needle will keep it down, 


take. Let us suppose that the cards bear the numbers 5,7, 8, 
under certain headings, and that we desire to separate them 
into three bundles, one all fives, the next all sevens, the last 
all eights. We make the bundle. There is a hole in the top 
card at seven. The needle is pressed through it and bears 
on the next card, which happens to ke punched at five. The 
first card is lifted off and put in its ccmpartment. The next 
presents itself, and the needle passes through a hole at five, 


a card punched at eight being below it. It is removed. 
and so on till the pile is finished. Thus we have all 


our cards divided into fives, sevens, and eights, and we may 
check the correctness of the division by putting the needle 
through each set. If we desire it, we may further divide 
each pack by selecting a certain set of numbers under another 
heading, say C, forexample, and preceed egain in the same 
way. It is unnecessary to carry the explanation further, for 
it will be readily understood that the same principle may be 
carried as far as we please. It will be further understood 
that, if we are taking price or number of parts, the sum of 
all the details must cqual the grand total; and thus, if we 
take the total expenditure during a week in the first place, 
and then the cost in each shop, or bay, or machine, &c., and 
add all the latter tegether, they must equal the former. We 
have thus a useful check on the correctness of the results. 
Of the way of calculating these cards we must now say a 
few words. The machine that is being exhibited by Mr. 
R. P. Porter, the scle licensee in this country for the 
Tabulating Machine Company, in Westinghouse Building, 
Norfolk-street, Strand, is semi-automatic, that is to say, 
the cards have to be put in by hand; the rest is 
done by electric power. There is an iron bed, on which the 
computing heads are mounted. In this machine there are 
two heads, but four are sometimes fitted. Each head cor- 
tains wheels marked with the numerals on their peripheries. 
These numbers are seen through a little window, just as in 
un ordinary revolution counter. A frame with as many 
pawls as there are wheels is caused to oscillate behind the 
wheels, which have notches into which the pawls may fall. 
Outside the rocking frame, and concentric with it, is a fixed 
frame having a set of electro-magnets, nine for each wheel ; 
each magnet is provided with an armature, which is caused 
to project when that megnet is energised. These magnets 
are passed in succession by the swinging frame. But if an 
armature is projecting, it depresses the pawl, which thus 
engages the wheel at that position and carries it forward. It 
will be understood that if this happens in the early part of 
the stroke of the arm, a large motion will be given to the 
wheel, whereas if it does not occur till near the end of the 


stroke only a small movement will ke given to the 
wheel. Thus the whole gamut between 1 and 9 is 
provided. Of the means of adding on the tens we 
need not say more than that it is quite simple. We 


have thus the counting gear. Now for the method of count- 
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TABULATING MACHINE—FACSIMILE OF PUNCHED CARD 


it, and the price he is paid. This it will be seen is like the 
ordinary time sheets. These sheets are given to a clerk, who 
with a machine of the typewriter order, but with only ten 
keys, proceeds to punch holes in cards, one card for 
each man. Such a_ card reproduced below with 
holes through it. It will be observed that it divided 
into a number of vertical columns, each one containing the 
nine numerals, except the third, which has letters for the 
days of the week. The punch makes a hole through the 
numbers in succession thus :—Under the heading ‘‘ man’”’ 
the 2, the 0, and the 5 are punched away, meaning that the 
man’s number is 205; under the heading ‘‘time’’ the 5 is 
punched away; under ‘rate’? 5 i 


is 


is 


5 is also removed, the two 
meaning that he has worked 5 hours at the rate of 5d. an 
hour, and under the last heading 2 and 5 are stamped out, 
that standing for the number of pence earned in five hours. 

In these cards so punched lies the basis of the whole 
system. With the help of the tabulating machine, by 
putting all the cards for a week or a day through, the total 
expenditure for that week or day may be found ; or by picking 
out the cards belonging to a certain order number the total 
money spent on that order is told. Again, we may elect to find 
out the outlay in a certain shop or bay, and by selecting the 
cards with the number of that shop or bay on them that may 
be told, and so on to as great a detailas we please. Special 
cards are required for special circumstances. Now such 
selection work with ordinary tables is long and tedious, with 
these Jacquard cards it is easy and rapid. 
seen that if we make a tidy pile of cards all punched with 
the same number, a knitting needle might be thrust through 
all the holes at once. Thus an easy method of selecting 
certain numbers immediately suggests itself. The cards 
are taken in any order, and laid one upon another, 
a rack divided into numbered compartments, and a blunt 
steel wire are provided. Holding the bundle of cards with 


It will be at once | Pe 
We enchad cath | the condition that the cards are bought from the company ; 


ing automatically. In the front of the machine there are 
two vertical brass plates pierced with holes of the same 
register as those in the cards. One plate is fixed; the other 
moves to and from the fixed plate. The holes in the fixed 
plate are bushed with ebonite, and through each bush a small 
steel plunger passes and is pressed forward by a delicate 
spiral spring. In their forward position these plungers 
establish electric contact and energise the electro-magnets 
in the counting heads. When thev are pressed back the 
circuit is broken. Suppose, now, we put in a card having 
holes punched at 2, 5, 8, it is obvious that all the other 
plungers but 2, 5, 8 will be pressed back by the solid part of 
the card, and only the three magnets 2, 5, and 8 will be 


energised. Thus the number 258 would be recorded on the 
counter. The cards are dropped in at the rate of about forty 


to sixty a minute, and fall out automatically after leaving 
their record. 

It should be observed that in the case under consideration 
we have supposed that price was the only thing to be found, 
hence only one counting head was used, but the other head 
might be used at the same time did we desire ; for example, 
to know the total number of articles made, and that the 
necessary detail had been recorded on the card. 

It will be understood that in a large or fairly large works a 
machine of this kind might save a lot of time, and hence a 
few words about its commercial side will be in place. The 
user purchases the punching machine and a gang punch for 
dates, but the counting machine is not sold, it is let out on 


they cost about 5s. athousand. In America the machines 
are worked by boys, who, after a short experien’e, gain re- 
markable dexterity in its use. 








APPROXIMATELY 25 per cent. of the coal produced in 
the United States is cut mechanically by mining machines, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opwnions « our 
correspondents, 


RAPID CUTTING TOOL STEELS. 

Sin,—Referring to Mr. Daniel Adamson’s letter on the above 
subject in your issue of last week, I regret that my notes, published 
by you on April Ist, have been taken as adverse criticism of the 
report of the Manchester Committee. 

‘They were not written in that spirit; on the contrary, | have 
derived a good deal of useful information from the report, and was 
pleased to know that such a valuable work had been done in Man- 
chester, and also to give all due credit to the able committee who 
devoted so much time and labour to secure reliable and inde- 
pendent information for the benetit of engineers. 

Since the notes were published I have obtained copies of the 
complete report from Mr. Hazelton, and am looking forward with 
great interest to the further particulars promised in Dr. Nicolson’s 
forthcoming paper at Chicago. 1 am sorry I shall not be able to 
attend the meeting to hear the discussion on what will doubtless 
be a very interesting and instructive paper. 

I can quite appreciate the care taken in the Manchester trials in 
measuring the cuts and weighing the cuttings—having had some 
experience of the difficulty in obtaining reliable data—but cannot 
agree with Mr. Adamson’s wholesale condemnation of the published 
results of other trials, even if not earried out with that extreme 
care used at Manchester. 

Mr. Adamson objects to my saying a spindle Sjin. diameter 
**seems light,” &c., but in the official copy of the report the lathe 
used is described —under the illustrations as an ‘‘ 18in. Whitworth 
light pattern self-acting slide lathe.” 

I was not aware of this when my notes were published, but it 
confirms my opinion on this point. Of course there is a great 
difference between this lathe and the one mentioned, weighing 
over 100 tons, but a lathe considerably less than 100 tons weight 
would take much heavier cuts than those experimented with. 

‘*The skin had previously been removed.” Although I agree 
with Mr, Adamson that in some cases the skin does not make much 
difference to cutting speeds, it is not correct to say so in all cases, 
and any statement of speed without this fact being mentioned 
would have been incomplete. 

**Tn actual practice . . the shafts being turned are not 
strong enough.” The above does not correctly represent my state- 
ment, which was as follows :—‘* In actual practice this method "— 
heavy cutting and slow speed--‘‘has many disadvantages, espe- 
cially if much material has to be removed. It renders necessary 
very heavy machines to deal with the heavy cuts. In many cases 
the shafts being turned are not strong enough,” &c., 

Gross horse-power in Table D. Mr. Adamson objects to my 
using this at all, but the powers required to drive the lathe were 
measured electrically—see column 3, Tables xiii. to xviii.—pages 
298 to 303 of report, and the lost power between the electrical 
measurement and the net power will be found to average about 
7 horse-power, as I stated. No doubt the lathe itself may have 
only taken 2 or 24 horse-power, but the correct basis of comparison 
for frictional losses can only be made from the place where it was 
measured, viz., at the motor. 

‘* The results on cast iron do not appear to be in agreement.” 
Am I to understand from Mr. Adamson that the differences are 
all due to the cutting angles! While I had not overlooked this 
point, as Mr. Adamson assumes, I certainly did not expect it to 
cause much difference in the power required, and shall look 
forward with considerable interest to the information Dr. Nicolson 
will give on this subject. C, PENDLEBURY. 

Birmingham, May 17th. 


STEAM TURBINE Discs, 
Sir,— As Professor FitzGerald, in his article in THE ENGINEER 


of May 13th, refers repeatedly to my article on the same subject in 
your issue of January 8th, perhaps I may be allowed to make a 


few remarks, witha view to clearing the air. In the first place, I 
must disclaim any concern as to the absolute accuracy of the 
results deduced in the article of January 8th. It will be remem- 
bered that in that article the dise was designed to have its maxi- 
mum stress at the rim and the least stress at the centre. The 
reason for this will be clear when we think of the results should the 
disc run away. The rim is here the weakest spot, and all that will 
happen is that a few buckets will fly off, and the damage will be 
small. Suppose now that the stress had been greatest at the 
centre, or even uniform throughout. If the disc ran away, it 
would fly to bits, with probably the most disastrous results, This 
explains why the stress should be greatest at the rim. If that can 
be assured, and also that this stress shall not exceed a certain 
value, then that is all that is necessary. The magnitude of the 
internal stresses is then of very little consequence. In view of the 
use of a factor of safety, an errorof 10 per cent. in the estimated 
rim stress is quite allowable, and this rim stress is practically not 
affected by the shears and longitudinal stress to which Professor 
FitzGerald refers. In view of the thinness of the dise—that in the 
article of January §th was purposely made thick to bring out the 
variation of the section at the different radii—the longitudinal 
stress must be small. As to the shears, an approximation to them 
can easily be made, and it is found that, roughly, the maximum 


. . L . by . : 
shear at any radius is p el Now GC) is always small in 
ar ar 


practice, and is zero at the rim and centre, having its greatest 
value at about the middle radius. An error of, say, 10 per cent. 
in the calculated stresses as compared with the actual at this 
radius is quite allowable. 

I must confess to being rather surprised at the concern expressed 
for the longitudinal stress and shears ; we neglect them in almost 
all calculations on beams. 

In his article, Professor FitzGerald speaks of the external load- 
ing at the rim, as used in the article of January 8th, being 
‘‘required,” as if it were put at that particular place in order to 
arrive at a solution of the equations. This rim loading is caused 
by the non-self-supporting buckets, and it is to carry these that the 
dise is designed, not they for the disc. 

The object to be kept in view when designing a high-speed dise 
is not to aim at a correct mathematical solution, but rather to obtain 
a dise having a maximum stress at some definite position, that 
maximum stress to be ascertainable to within, say, 10 per cent. 
Such a dise will answer all practical purposes, and its design does 
not necessitate wandering off among the astronomical bodies of 
which Professor FitzGerald speaks. At the same time, if Professor 
FitzGerald can give us a simple but accurate mathematical solution 
of the problem, I should be the last to throw cold water on it, and 
i hope that nothing in this letter will be taken as anything of the 
kind, FRANK FOosTER, 

Manchester, May 17th. 


CHINESE PATENTS AND TRADEMARKS, 

Sirk, In the treaty which has just been ratified between the 
United States and China there ix the following clause, which, 
through the most favoured nation clause of the treaty of Tientsin, 
is equally applicable to Great Britain, the words ‘‘ Great Britain” 
being substituted for the United States in the clause. 

“The United States Government allows subjects .of China to 
patent their inventions in the United States, and protects them in 
the use and ownership of such patents. The Government of China 
now agrees that it will establish a Patent-office. After this office 
has beenestablished, and especial iaws with regard to inventions have 
been adopted, it will thereupon, after the payment of the prescribed 
fees, issue certificates of protection, valid for a tixed term of years, to 
citizens of the United States on all their patents issued by the 





United States-in respect of articles, the sale of which is lawful in 
China, which do not infringe on previous inventions of Chinese 


‘cut piece of beech lintel in less than three minutes, 


subjects, in the same manner as patents are to be issued to subjects | 


of China, 

An inquiry has been made by his Majesty's minister at Pekin 
whether the Chinese Governments have taken any steps to 
establish a Patent-office, as provided in Article 10 of the American 
treaty, but the reply has not yet been obtained. 

Hitherto China has been dead against patents of all kinds, and 
the history of China and Japan are remarkable instances of the 
advantages and disadvantages of a patent law. In China and 
in Japan unti] a patent law was established, invention stopped at 
the point where it was no longer profitable to an individual to 
invent, as he could not keep the matter secret. In matters of 
manufacture the Chinese and Japanese recipes for compositions 
had nearly reached perfection, but anything which could not be 
worked without the public being able to at once copy was not 
invented. Japan passed a very liberal patent law about twenty 
years ago, and its progress since then has been phenomenal ; while 
China, equally civilised, has stagnated. The present Chinese 
Government, however, are now convinced that they must go in for 
modern improvements, hence this patent law. 

In the British treaty with China, signed at Shanghai, Septem- 
ber 5th, 1902, is the following article in regard to trademarks : 

‘Inasmuch as the British Government afford protection 
to Chinese trademarks against infringement, imitation, or colour- 
able imitation by British subjects, the Chinese Government under- 
take to afford protection to British trademarks against infringe- 
ment, imitation, or colourable imitation by Chinese subjects. 

‘**The Chinese Government further undertake that the superin- 
tendents of northern and southern trade shall establish offices 
within their respective jurisdictions under control of the Imperial 
Maritime Customs where foreign trademarks may be registered 
on payment of a reasonable fee.” 

Substantially this article has been reproduced in the United 
States treaty. Through the kindness of the Marquessof Lansdowne 
we have received the following information :—A working scheme 
for patent and trademark protection is now being evolved, and in 
the meantime a provisional registration office for trademarks has 
been established at the Custom House at Shanghai, where we have 
a registration agent, and the Chinese Courts will presumably afford, 
as they have done in the past, substantial protection against 
counterfeiting trademarks on the part of Chinese subjects. The 
French, Italian, German, and English representatives have mutually 
arranged for the punishment in the consular Courts of France, 
Germany, Italy, and England of subjects of these countries who 
infringe registered trademarks, and, in all probability, the remain- 
ing Western nations will shortly do likewise. 

W. P. THOMPSON AND Cov., 

Liverpool and London, Chartered Patent Agents, 

May 16th. 


SOME EARLY MACHINE TOOLS, 

Sir,—With reference to your article on ‘‘ Early Machine Tools,” 
we think the enclosed photograph may be of interest to you. The 
pole lathe shown has not been in use for twenty-five years. When 
we were about leaving our old premises in Brick-lane we had the 
lathe photographed as a memento of an old-time lathe in an old- 


— 


The pa 
marked A is left unturned, to be finished later, to a curved Pk 
by hand. ’ 
This pole lathe, it seems, is used in preference to the later type 
the operators claiming to turn out better work in less time thay 
could be effected on an ordinary wheel lathe. R. P. Wray, 
42, Tollington-road, Holloway, 
London, May 10th. 


SECRET COMMISSIONS, 

Sik,- - Your correspondent ‘‘C,” suggests in your issue of A pril 20th 
that the Employers’ Federation might take this matter up to check 
it if possible. Your later correspondents in last week's jssye 
apparently do not consider the idea feasible. Even if they did 
which is doubtful, there are the supplying trades over which the 
Employers’ Federation has no control. If contractors and suppliers 
would federate not to bribe anyone, the system would be nipped at 
its source. Since this is a probability only of the millennium, there 
are two ideas which suggest themselves, 

First : Let a man master his profession or trade, so as to know 
what work or goods are required by his ‘‘ customer” for specific 
purpose better than the ‘‘customer ” himself, and do such work or 
offer such goods as can be absolutely relied upon for that purpose 
at a fair price. Then one is on the sure ground of there being no 
necessity to buy anyone’s favour, In many cases it is the man who 
has not full confidence in his work or goods being quite suitable 
and of the best who pays insiders to pass the inferior as suitable or 
first-class, 

Secondly : Let all contracts for work or stores contain a clause 
requiring contractors or suppliers to give a written undertaking not 
to bribe anyone, directly or indirectly, under a penalty. A clause 
in tenders to the effect that ‘“‘It is understood no gratuity, fee, 
&c., will be given, &c.,” is useless, Let all contracts or engage- 
ments with officials or employés, high and low, contain the con- 
verse clause that they undertake not to accept any bribes under 
penalty. 

Such clauses will hurt some peopie’s dignity, no doubt. They 
will not cure the evi! completely, that’s certain ; nor will an Act of 
Parliament penalising the giving or accepting of bribes ; but either 
will be a step in that direction, anc while hoping for Parliament to 
move, we might be helping matters along in that way ourselves, 

These ideas may be crude. The ‘ No-bribery clauses” may 
possibly not commend themselves generally, but understanding one’s 
goods, their uses, &c., is enabling one firm ina trade once notoriou 
for bribery to be independent ef blackmail, which would other- 
wise be levied. 

This makes it appear possible it could be largely dispensed with 
and combated by others if grappled with squarely. Hence I make 
these suggestions with diffidence, but with the hope they may 
possibly prove worth the consideration of your readers. ; 

Manchester, May 11th. SHAMRO 


Sir, —The corruptionamongst engineers is not, in my judgment, 
confined to secret commissions, nor unfortunately to the grade of 


assistant. 


I know of ove firm of consulting engineers who have such excel- 
lent public clients that they are permitted to fix their own 





POLE LATHE AND WvOD BED LATHE 


time workshop, In 1800, when our senior partner was apprenticed, | of remuneration, plus profitable rates for assistants and clerk, office 


it was used for turning the barrels of small beer and bottling cocks. 

We shall be pleased to show the lathe to anyone who may be 
interested. THos, NOAKES AND SoNs, 

Heneage-street, Spitaltields, London, 

May 17th. 

Sik,—I have read with considerable interest your article on 
**Some Early Machine Tools” in last week’s issue of your valued 
journal. In connection with your remarks on the pole lathe, I 
should like to mention that that early type of lathe is S no means 
extinct, as it is still largely in use by the wood turners of South 
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Specimen of Wood-turning on a pole lathe 
South Oxfordshire. 


Oxfordshire, the centre of the Windsor chair industry. 


The | 


quickness and first-class finish with which work on these antiquated | 


machines can be turned out is truly wonderful. The enclosed 
sketch —that of a chair leg—is a fair specimen of the class of work 
done on these lathes, It is finished, as shown, from a roughly- 


rent and expenses, and interest onan assumed capital, render no 
details of their charges which are not subject to scrutiny or audit. 
and yet who forsooth— 

(a) Mulet the tradesmen or supplier of full discount, charging 
their accounts in full to their clients, 

(b) Charge at a very high monthly rate—as an assistant —the 
services of one of the partners, in addition to his fee as a consulting 
member of the firm, and yet piously object to the introduction of 
dead heads in the wages sheets of the resident engineer on works. 

(r) Object to the assistants under their control in the Colonie- 
using their spare leisure hours in rendering temporary engineering 
assistance to others, whilst they themselves send out secret expedi 
tions and speculate in the shares, which are held under transfer by 
their own clerks, 

No wonder such practices bring the profession into disrepute. 
Let us hope there are but few such examples. VERITAS, 

Westminster, May 16th. 


Sir,—Your correspondent “ Tenace “ advocates a most danger- 
ous policy. The moment money passes in secret the receiver is 
bound hand and foot to the giver. 

The money is no doubt often given in all honesty and without 
the least consideration at the time for the future, but none the less 
is the transaction to be deprecated. 

Many years ago I had to specify for the use of a certain patented 
material. To my surprise I received a visit from the patentee, « 
wealthy man, who thanked me for my appreciation, aud asked 
permission to hand me £50 as a small recognition of what T hed 
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We had some conversation, and I succeeded in convincing 
do tbat it would be entirely improper for me to take any gift of 
nim thi 


2 sei now and then that it is difficult to refuse a present 


jthout giving offence. Some time ago the engineer to a large 
prin y received a case of champagne, worth about £10, from a 
Ty ior He kept the wine—it was very difficult to refuse with- 
ein - offence—and wrote a very nice letter of thanks, A few 
out Br erwards he sent the contractor an eight gallon keg of old 
ee in evidence of his appreciation of the way in which the 
= via had carried out his part of the work. The crowning 
iy jay in the fact that the contractor wasa rabid teetotaler, 
; nd the engineer never t vuuched champagne. 


au io 
Leeds. May 17th, 


C. EB. 





SCIENTIFIC DEFINITION, 

sin. Iu your issue of to-day’s date there are found, both in the 
letter of “F.C. $.” and in your leading article, mysterious objec- 
tions raised to the use of the word ‘‘ force, The most mysterious 
statement made is one that has very often been repeated in THE 
ENGINE er, and one that is particularly harmful, because ‘a sort 
fa reason” is given for it. It is stated that a force is only one- 
hi if of a stress, and, because the two halves of a stress are neces- 
eS sual and opposite, that therefore unbalanced forces do not 
axist ‘This is indeed strange reasoning. A stress made up of the 
oom A and A exist in England at the same time that 
another stress, made up of the forces . B and — B, exist in 
Canada: therefore, A is equal and opposite to — B. Or, taking 
the localities of the two stresses a little nearer, a stress at the 
surface of a steam piston of + 5S exerted by the steam on the 
piston and — $ exerted by the piston on the steam exists at one 
jof the machine-piece, composed of piston, rod, and crosshead, 


sarily 


enc ° and 
while at the other end there exists a stress consisting of 

exerted by the crosshead upon the connecting rod and of R 
exerted by the connecting-rod upon the crosshead : therefore, + 5 


is equal and opposite to — R, and therefore, because « S and - R 
are in equilibrium, the motion of the mass of the machine-piece 
can suffer no acceleration from want of balance between 8S and R. 
And this is asserted to be the doctrine taught by Newton, and, as 
he knew all about the laws of motion, therefore we had better give 
up using the word and the idea of ‘* force ! Poor Newton! This 
is as cruel as accusing the Buddha of teaching his disciples to wor- 
ship nothingness, or perhaps nihilism, since nirvana nihilism 
nothingness is just as true as that 8 = R. 

May 13th. S. H. R, 

|Poes our correspondent really believe that the pressure on a 
piston is greater than the resistance /—Eb. 





COOPERS HILL, 


Str, -In your leading article of May 6th, 1904, you state that 
many humorous stories are told of the experiences of Coopers 
Hill men in India, illustrating with an anecdote of a Coopers 
Hil! man who did not know how to get a pile set on end ina stream. 
Humorous stories abound, and may, or may not, be founded on 
fact. For instance, | have heard that the great engineer Brunel, 
having to design some horse-boxes for the Great Western Railway, 
sent an assistant to measure a dozen horses, took the average of 
similar dimensions, and built the horse-boxes to fit the average 
horse, 

No one engaged in tuition of students would guarantee that in 
| large class all its members would know every one of the subjects 
that had been offered for their instruction and mental assimilation, 
but [ can affirm that for a period of twenty-five years no student 
of Coopers Hill had any excuse for ignorance on the subject of 
choosing, shoeing, and ringing piles, the construction and erection 
of ‘pile-driving engines, and the pitching and driving of piles in 
position. A. H, HEATH. 

May 15th, 





DOCK ENGINEERING, 

Sik,--In the notice which you have been good enough to accord 
my work on ‘* Dock Engineering ” in your current issue, there is 
just one point which I venture to think is liable to give rise to 
sume misconception on the part of your readers. 

You are so complimentary as to class my book on the same bigh 
level as Mr. Colson’s *‘ Notes on Dock-Construetion.” ‘This is 
agreeably flattering, but, at the same time, you go on to say that 
the illustrations are the same in many instances in both cases. 
The impression thereby conveyed is thatf obviously, my book 
must be largely a reproduction of material already dealt with in 
an excellent manner by Mr, Colson. 

That such is not the case is evidenced by the following figures, 
the result of a careful examination of the two books :—There are 
359 illustrations in’ Mr. Colson’s work, and 569 in mine ; of these, 
only 33 can in any sense be said to refer to identical matter, and 
in by far the greater number of them the resemblance is remote 
to a degree. Wherever it was possible | deliberately avoided 
intruding upon the ground covered by Mr. Colson. 

Dockyard, Liverpool, May 26th. BrYSSON CUNNINGHAM, 

A PUZZLER. 

Sin, —In your issue of the 29th ult. there appears an inquiry from 
“C, E.” respecting a wall having blue coping bricks upon the top 
of it, where every twelve bricks had the joints omitted, thus 
leaving a clear space of about gin. 

Ihave read the reply published in your issue of the 6th inst. 
from Mr, Arthur M. Issel, which furnishes a reasonable explanation 
providing the circumstances are as assumed by him, ‘'T'o my mind, 
however, there are further reasons for the space named. Your 
correspondent ‘‘C, E.” must be aware that it is a common practice 
in the building of walls to lay the top course, and especially coping 
bricks, in cement. I notice he suggests that the space has been 
left for economy to save the mortar, but this commodity must 
indeed be costly to affect this. The explanation, in my judgment, 
of the space is to be found in the fact that various kinds of cement 
expand with age. 1 have seen numerous coping bricks which have 
been set in cement for a time thrust out from their original place. 
Illustrations of this kind can be seen in the case of coping stones 
around gasholder water tanks. <A small circular retaining wall, 
having coping bricks put on its upper edge set in cement, has, 
after several years, gradually expanded, thereby thrusting the 
coping bricks over the edge of the dwarf wall to the extent of a 
couple of inches or s», while not a crack could be seen in the entire 
circle of coping bricks. 

It is apparent that if the coping bricks to which your currespon- 
dent refers are set in cement, the space may have been left to 
admit of expansion, although, of course, leading cement makers 
disclaim expansion. Epwarp A, Harman, 

Gasworks, Hudderstield, May 17th. 


THE FIRST FOUR-WHEEL PETROL MOTOR CAR. 


Sin, In your article on the Lanchester works, you state that 
what was believed to be the first four-wheel petrol carriage made 
in England was run in September, 1896, 

My small three-wheel petrol car, which first ran in July, 1895, 
and wasillustrated in THE ENGINEER in September of that year, was 
in the following spring converted into a four-wheel carriage, and 
13 such ran on April 28th, 1896, and was despatched by rail the 
same evening to the Motor Car Show at the Crystal Palace, which 
opened on May Ist. Of the four cars running in the grounds that 
day my little car was the only one of English make ; the others were 
a Panhard, a Peugeot, and a Benz. 

JOHN HBNRY KNIGHT. 
Bartield, Farnham, May 16th, 


IMPROVED COMBINED POWER AND DROP 
HAMMER. 


WE illustrate an improved construction of combined power 
and drop hammer—Jarman’s patent— which is being manu- 
factured by the Schiele Union Engineering Company, Man- 
chester. The special feature is the introduction of two spiral 
springs on either side of the hammer block, with the object 
of giving additional force to the blow as the hammer descends 
to its work. The general design and arrangement of this 
hammer is clearly shown in the accompanying engrav- 
ing, and only a few additional details are necessary. The 
frame, which is of the usual form, is provided with a specially- 
constructed recess, in which the hammer block rises and falls, 
the hammer being lifted by means of a chain. Oneither side 
of the hammer are two loose steel spiral springs, resting on 
lugs projecting from the hammer block, and which come in 
contact with the top of the recess. As the hammer is drawn 
upwards by the chain these springs are compressed and the 
force of the blow is regulated by the height to which the 
hammer is drawn, and the consequent compression of the 
springs. The upper end of the chain is attached to a segment 
mounted loosely upon the driving shaft, which is revolved 
continuously in one direction by a strap passing round the 
driving pulley. The face of the segment forms one half of a 
clutch box, the corresponding half sliding upon a feather on 
the shaft and revolving with it. This clutch is normally kept 
in gear by means ofa coil spring, but once during each revo- 
lution of.the shaft it is thrown out of gear to allow the 
hammer block to drop and give the blow. The sliding half 














SCHIELE POWER HAMMER 


of the clutch box is provided with a bowl, which once at each 
revolution comes against a wedge piece carried by a bent lever 
swinging on the shaft, which is caused to strike the bowl 
sooner or later, thus releasing the clutch and allowing the 
hammer block to fall. On the lower end of the bent lever is 
a notched rack, the position of which can be altered by hand, 
and the blow accelerated or retarded at will. A hand lever 
connected to a crank on the end of the driving shaft is also 
provided, so that by throwing the strap off the driving pulley 
the hammer can be worked by hand, and also be operated by 
means of a treadle if required. When the additional power 
given by the compression of the springs is not required the 
two springs can be readily removed by simply unscrewing a 
covering to the recess, and the operation is then simply that 
of a drop hammer. In the hammer shown, which weighs 
altogether slightly over one ton, with the hammer block 
weighing about 85 1b., we understand that with the assistance 
of the springs a blow of upwards of 500 lb. can be given. 
This is the largest size it is at present intended to make, 
other designs in preparation being smaller hammers suitable 
for all kinds of odd work. The form of the frame can, of 
course, be altered to suit any particular class of work for 
which a hammer of this type may be specially required, 








THE INSTITUTION OF MINING ENGINEERS. 

Tue fortieth general meeting of the members of the Institution 
of Mining Engineers will be held in London, on Thursday, 
June 2nd, at 11 a.m., and on Friday, June 3rd, at 10.30 a.m., in 
the Rooms of the Geological Society, Burlington House, Piccadilly, 
London, W., 

The meetings will be held in the Rooms of the Geological Society, 
Burlington House, Piccadilly, London, W. The following papers 
will be read, or taken as read, on Thursday :— 

(1) ‘‘Suggestions respecting the Institution of Mining Engi- 
neers.” By Prof. R. A. S. Bedmayne. 

(2) ‘‘Coal-mining in the Faroe Islands.” By Mr. G. A. Greener. 

(3) ‘*Tin-mining in the Straits Settlements, with a few Notes 
regarding Chinese Labour.” By Mr. W. T. Saunders. 





(4) ‘Underground Temperatures, especially with 


regard to 
Coal Mines.” By Dr. Hoefer, 


(5) **The Hammer-Fennel Tachymeter-theodolite.” 
O, Eoll. 

(6) ‘*Notes on the Report of the Departmental Committee on 
the Use of Electricity in Mines.” By Mr. Sydney F. Walker. 

(7) ‘*A Comparison of Three-phase and Continuous Currents for 
Mining Purposes.” By Mr. Roslyn Holiday. 

(8) ‘*Electric and Compressed Air Locomotives,” 
Randolph. 

(9) ‘* Work of Conveyors on Longwall Faces.” 
G. Ware. 

The following papers will be open for discussion: 

(1) ‘The Common-sense Doctrine of Furnace Draught.” By 
Mr. W. H. Halbaum. ‘‘Trans. Inst. M.E.,” vol. xxv., page 700. 

(2) “Sherwood Colliery Sinking.” By Mr. J. W. Fryar. 
‘Trans. Inst. M.E.,” vol. xxvi., page 475. 

(3) ‘‘Notes on Glapwell Colliery.” By Mr. Maurice Deacon, 


‘Trans. Inst. M.E.,” vol. xxvi., page 512. 


By Mr. A. 


By Mr. B. 8. 


By Mr. Robert 


(4) “‘Superheated Steam at Seghill Colliery.” By Mr. ©, 
C. Leach. ‘*Trans. Inst. M.E.,” vol. xxiv., page 53%, 
(5) ‘Underground Fires.” By Mr. F. W. Hardwick. ‘‘ Trans, 


Inst. M.E.,” vol. xxv., page 724, 

(6) ‘Notes of Surveys and Levellings done in Canada.” By 
Mr. William Griffith. ‘‘Trans. Inst. M.E.,” vol. xxvi., page 552. 

(7) *‘Electric-power Distribution by Continuous Current, for 
Mining and General Purposes in North Wales.” By Mr. T. P. 
Osborne Yale. ‘‘Trans. Inst. M.E.,” vol. xxv., page 616, 

(8) **The Electrical Driving of Winding Gears.” By Mr. F, 
Hird. ‘* Trans. Inst., M.E.,” vol. xxv., page 592. 

(9) **Electrical Plant Failures, their Origin and Prevention.” 
By Mr. A. UC. Cormack, ‘‘Trans. Inst. M.E.,” vol. xxv., page 548. 

(10) ‘*Pneumatic and Electric Locomotives in and about Coal 
Mines.” By Mr. A. S. E. Ackermann. ‘‘Trans. Inst. M.E.,” 
vol. xxv., page 52%. 

(11) ‘*Coal Mining in Warwickshire. with Special Reference to 
the use of Stanley Coai Heading Machines in the Rapid Develop- 
ment and Working of the Nuneaton Colliery.” By Mr. F, C, 
Swallow. ‘Trans. Inst. M.E.” vol. xxvi., page 530. 

(12) ‘Electric Coal Cutting.” By Mr. W. Walker. 
Inst. M.E.,” vol xxvi., page 348, 

On Thursday evening the annual dinner will be given, in the 
Duke’s Salon, at the Holborn Restaurant. 

The following papers will be read, or taken as read, on Friday: 

(10) **The Firing of Babcock Boilers with Coke-oven Gases.” 
By Mr. T. Y. Greener. 

(11) “‘Explosives and Lamp Testing Station at 
By Mr. Victor Watteyne. 

(12) ‘*The Transvaal Kromdraai Conglomerates.” By Mr. A, 
RK. Sawyer. 

(13) ‘The Southern Rand Goldfield.” By Mr. A. R. Sawyer. 

(14) ‘*The Occurrence of Cinnabar in British Columbia.” By 
Mr. G. F. Monckton. 

(15) ‘*Prevention of Accidents in Winding.” 
Merivale. 

(16) ‘‘Petroleum and its Use for Illumination, Lubricating and 
Fuel Purposes.” By Mr. P. Dvorkovitz. 

(17) ‘‘The Analytical Valuation of Gas Coals.” 
Lishman. 

(18) ‘A New Process of Chlorination for Mixed Gold and Silver 
Ores.” By Mr. Horace F. Brown. 

(19) “Graphite Mining in Ceylon and India—Part 1, Ceylon.” 
By Mr. George A. Stonier. 


‘Trans, 


Frameries.” 


By Mr. John H 


By Mr. G. P. 





The following papers will be open for discussion: 
(13) ‘Miners’ Anzmia, or Ankylostomiasis.” By Dr. J. 5, 
Haldane. ‘‘Trans. Inst. M.E.,” vol. xxv., page 643. 
(14) “Rapid Tunnelling.” By Mr. Francis Fox. ‘Trans. Inst, 
| M.E.,” vol. xxvi., page 403. 
| (15) “* Use of Ratchet and other Hand Machine Drills in the 
Cleveland Mines.” By Mr. William Charlton. ‘‘Trans, Inst. 
M.E.,” vol. xxiv., page 526. 
(16) ‘‘ Luxemberg and its Iron Ore Deposits.” By Mr. J. Walter 
Pearse. ‘‘Trans. Inst. M.E.,” vol. xxv. page 5x0. 
| _ (17) ‘*The Mineral Resources of the State of Rio Grande do Sul, 
Brazil.” By Mr. H. Kilburn Scott. ‘Trans. Inst. M.E.,” vol. 
xXxv., page 510. 
| (18) ‘*The Re-development of the Slate Trade in Ireland.” By 
‘Trans. Inst. M.E.,” vol. xxv., page 670. 
| (19) ‘*Further Remarks on the Portuguese Manica Goldfield.” 
| By Mr. A. R. Sawyer. ‘Trans. Inst. M.E.,” vol xxv., page 637. 
(20) “‘The Dynamics of the Winding Engine.” By Mr. 8. L. 
Thacker. ‘‘Trans, Inst. M.E.,” vol. xxvi., page 445. 
(21) ‘‘Notes on the Occurrence of Natural Gas at Heathfield, 





| 

| Sussex.” By Mr. H. B. Woodward. ‘Trans. Inst. M.E.,” vol. 
| xxv., page 717. 

(22) **The Discovery of Natural Gas in Sussex: Heathfield Dis 
_ * By Mr. R. Pearson, ‘Trans. Inst. M.E.,” vol. xxvi., page 
94. 


(23) ‘* The Probability of Finding Workable Seams of Coal in the 
Carboniferous Limestone or Bernician Formation, beneath the 

Regular Coal Measures of Northumberland and Durham, with av 
| account of a recent Deep Boring, made in Chopwell Woods, below 
the Brockwell Seam.” By Mr. J. B, Simpson. ‘‘Trans. Inst. 
M.E.,” vol. xxiv., page 54%. 

(24) ‘‘Garstield Railway and Incline.” 
“Trans. Inst. M.E.,” vol. xxiv., page 572. 

(25) ‘*The Smelters of British Columbia.” By Mr. W. Denham 
Verschoyle. ‘‘Trans. Inst. M.E.,” vol xxv., page 678. 

On Friday afternoon excursions will be made to Aldwych and 
Kingsway, and the Chislehurst Caves; and on Saturday to Messrs. 
Fraser and Chalmers, Limited, Erith, and the Dover Colliery and 
Harbour Works. 


By Mr. J. R. Gilebrist. 





LAUNCHES AND TRIAL TRIPS. 


MALMLAND, turret ship; built by, William Doxford and Sons, 
Limited; to the order of, Messrs. Axel, Brostrom and Son. 
Gothenburg ; dimensions, 340ft., 50ft. by 25ft. 3in.; to carry, 6150 
tons ; constructed by, builders ; launch, May 7th. 

FurtToR, - steamship, built by, Northumberland Shipbuilding 
Company; to the order of, Mr. R. H. Holman ; dimensions, 335ft., 
47ft. by 24ft. 6in.: to carry, 5150 tons deadweight: engines. 
triple-expansion, 24i1., 40in., 64in. by 42in., pressure 160 Ib.: 
constructed by. Richardsons, Westgarth and Co,; a speed of 105 
knots was easily attained. 

CROWN PRINCE, steel screw steamer ; built by, W. Dobson and 
Co., Low Walker-on-Tyne; to the order of, the Prince Line, 
Limited ; dimensions, 325ft., 45ft. 3in. by 22ft. 94in.; engines, 
triple-expansion, 23in., 38in., 62in. by 42in.; pressure, 1801b.; con- 
structed by, North-Eastern Marine Engineering Company ; the 
results were quite satisfactory ; trial trip, May 10th. 

SoUTHWAITE, steel screw steamer; built by, William (ray and 
Co., Limited ; to the order of, the Raithwaite Steamship (‘cmpany, 
Limited, Cardiff ; dimensions, 354ft. 5in., 49ft. Gin. by 27ft. 5in.; 
engines, 25in., 404in., 67in. by 45in., pressure 180 1b.; constructed by, 
Central Marine Engine Works of builders ; a speed of 12 knots was 
attained : trial trip, May 10th. 











TELEGRAPH DIREcTORY,--‘‘Sell’s Directory of Registered Tele- 
graphic Addresses,” now in its nineteenth year, is a most useful 
book for any business house. It is said to contain all but a small 
percentage of the telegraphic addresses registered with the Post- 
office in every part of the United Kingdom. There is one section 
by which the sender of a telegram employing only a registered 
code signature can be instantly traced. It is also available for 
foreign correspondents wishing to use an abbreviated address for 
cablegrams. A list cf British Consuls in foreign countries bas 





been added. and should be a useful addition, 
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AUTOMATIC CEMENT WEIGHERS. 

by the courtesy of the Wouldham Cement Company we 
were recently enabled to see in operation at the works of the 
company, at West Thurrock, Essex, a battery of automatic 
cement-weighing machines which has been installed by 
Messrs. Gibbons Bros., Limited, of Palace-Chambers, West- 
minster. The apparatus is known as the Carton automatic 
weigber and sack-filling machine, and it is, so we understand, 
a Bolgiam invention, Messrs, Gibbons Bros., Limited, being 
the agents in this 
country. We are informed 
that some 2000 of these 
weighers are in operation 
on the Continent, but that 
this installation at West 
Thurrock is the first exam- 
ple in this country of the 
system as applied to cement 
weighing, though it has 
been used for weighing 
flour in some places in the 
North of England. This 
instrument is automatic in 
so far as it cuts off the 
supply of the substance 
being delivered into a sack, 
when the combined weight 
of the sack and the sub- 
stance reaches a predeter- 
mined amount. The action 
will be seen quite readily 
by an examination of the 
accompanying drawing — 

Fig. 1. The cement is 

delivered at the top in a 

manner which will be ex- 

plained lateron. It passes 

down through a tube, which 

can be entirely closed by 

the action of a butterfly 

valve. This valve is shown 

in both its open and closed 

positions by means of dotted 

lines. It works on a 

spindle. To one end of 

this spindle, as it comes 

out of the side of the tube 

—that is to say, on the 

left-hand side looking at 

the front—is attached a 

weighted lever A.  At- 

tached to the other end 

where it comes out of the 

other side of the tube, is a 

quadrant B, which i 
pressed upon by a spring C. 
A lever D pivoted at F has 
a catch E upon it, and this 
engages with the quadrant. 
The lever D is weighted at 
G, and the tendency there- 
fore is for it to be held up 
and in engagement with the quadrant. In this position the 
butterfly valve is open. The weighing platform and the 
weight scale are hung from a beam on knife edges I and K, 
the beam itself being supported on the knife edge J. The 
lever D is connected to the weighing beam by means of the 
link N. 

In operation the required weight is put in the weighing 
scale. We will suppose that the weighted lever A has fallen 
to the position A' shown in dotted lines. The butterfly valve 
is thus closed. The sack is then placed so that its bottom 
rests on the weighing platform, while its opening embraces 
aud is clamped round a tube L, which is attached to the tube 
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Fig. 1-THE CARTON WEIGHER 


containing the valve by means of a flexible coupling tube. 
‘The object of having this coupling tube flexible is, of course, 
to allow the sack to descend freely as the cement goes into it. 
To start filling, the lever A is raised by hand until the 
quadrant B is held by the catch EK on the lever D. This 
action, of course, causes the cement to fall into the bag, and 
it continues to do so until the weight overcomes the counter- 
balance in the weighing scale, and the weighing platform 
descends. In doing so it drags down the lever D by means 
cf the link N. This withdraws the catch E from the quad- 
rant B, and consequently the lever A falls and closes the 
butterfly valve. 

The manager Wouldham Cement Works has 


of the 


= 
courteously supplied us with the figures obtained in a test of 
the eight weighing machines which he has had installed at 
the West Thurrock works. From these we find that when 
weighing a run of 102 tons of cement—the sacks being 12 to 
the ton—the overweight was found to be about 2001b., which 
averages out to about 2°6 ounces per sack. The eight 
machines will deal with about 200 tons per day of ten hours, 
and we understand that the cost works out at between 4d. and 
5d. per ton, as against 8d. per ton if the sacks were filled by 
hand. 

It appears that it is important that the cement should be 


Fig. 2-AUTOMATIC WEIGHING MACHINES AT WEST THKURRCCK 


fed to the machines regularly in order that they may perform | 


their task of weighing with the best possible efficiency. At 
a bin on toa band conveyor by means of a worm working in 
a trough. This band delivers the cement into another 
trough, from which four breeches pieces are led down to the 
eight machines which are arranged in pairs. The trough 


has a worm in it which takes the cement along to the | 
The arrangement | 
of the machines at the Wouldham Works may be seen in } 


openings to the various breeches pieces. 


the accompanying engraving—Fig. 2. 
Messrs. Gibbons Bros. inform us that the 
be made to suit any size of sack; indeed, 
supporting the weighing platforms are slotted so as to permit 
of adjustment, and it is pointed out that, even if the 


weighing to some 24 ounces in, say, 187 |b.—a proportion of | 


ll be the saving due to the greater 
work 
involved 


1 in 1197—there would sti 
speed with which the 
the actual manual labour 
lessened. 


Is 


verv. considerably 


AUSTRALIAN NOTES. 


A CONFERENCE was recently held in Sydney by those interested 
in the engineering trades, when the employers put before the men 
certain modifications in the conditions of labour that they con- 
sidered were necessary in the interests of trade. The employés 
refused to entertain the suggested alterations, and in consequence 
the Masters’ Association has now brought a case before the 
registrar of the Arbitration Court for decision, Among the points 
raised are that a 10 per cent. reduction in wages of mechanics be 
effected : that a night shift shall rank as a day shift ; that old or 
slow workmen shall be paid at a wage less than the minimum rate, 
at what their services are worth; and that an employer shal 
have the right to determine the number of apprentices he shal] 
employ. 

A return of the mineral production in New South Wales 
for the year ending December, 1903, has now been published : 
it shows the total value of the output for the year as £6,059, 486, 
an increase of £421,341 over that of the preceding year. 

A new system of collecting the gold yield is now in operation 
it is confined to gold won from ores in the matrix, and fron 
alluvial deposits mined in the State. Compared with the previous 
year, under this system an increased value of gold won to the 
extent of £595,059 is shown. 

The Cobar and Wyalong fields still hold the pride of place, 
while other divisions showing satisfactory progress are Araluen, 
Adelong, Wellington, Peak Hill, Stuart Town, Pambula, Hillgrove, 
and Orange. 

Copper shows an output of £431,186 for the year, or an increase 
of £122,263 ; in this industry there were 6035 men engaged. 

Owing to the favourable season operations in tin mining have 
been more extensively carried on, this year the value of the 
output being £124,893, or an increase over the past year of 
£71,187. The number of persons employed in this branch of the 
industry being 2502. 

Considerable activity has been shown in the foreign export trade 
of coal, the quantity raised during the year being 94,846 tons, 
valued at £2,319,660, which is an increase of 412,835 tons, and 
£113,062 in value, as compared with 1902. The number of persons 
employed on or about coal mining was 13,917. i 

The total number of persons employed in the mining industry in 
the State for the year under review is computed at 37,739. 
Machinery erected at the mines, including dredging plants, but 


| necessary machinery for the undertaking, which could not 


machines may | 
the hangers | 


.,. | Pamphlets illustrat 
may be carried out, while | «wep: ‘6 


is estimated at £2,097,710, All these ‘figures are given py 
Under-Secretary for Mines, [ the 
The Clyde Engineering Company, Granville, 
junction with Ritchie Brothers, Auburn, N.S.W., has been j 
negotiations with the West Australian railways, and is jow are - 
to erect workshops in that State for the manufacture of fe 
stock required for those railways. ing 

After spending £165,000 on a breakwater and gaol at 'l'rial B, 

N.S.W., the Government has decided to abandon the works poe, 

would take about £500,000 to complete the undertaking, and 7” 

the advice of experts the results would not be worth the 1 i 
Owing to the industrial dispute with the coal miners at Teralh, 

and other collieries in the Newcastle district, several coal-eutting 

| machines have been ordered by the proprietors for the b 
saving manual labour. 

In consequence of the severe retrenchment that is operating in the 
public works department of New South Wales, the retire. 
ment of Mr. H. Deane, engineer-in-chief for railway construction, 
is contemplated. Prior to his retirement the Government intend 
to commission him to visit Europe aud America to report upon the 
latest designs with respect to railways and tramways, 7 

After making exhaustive inquiries extending from two to three 
weeks, the Locomutive Commission is now drawing up its report 
for presentation to the Government, but its deliberations are 
yet available to the public. 

It will be remembered that at the suggestion of the Lal ir party 
the New South Wales Government invited tenders for the many. 
facture of 60 locomotives, the work to be done in the State. Ip. 
cluded in the tenders sent in was one from the Government work. 
shops Fitzroy Dock — which was at the rate of £5200 per hyine 
or about £800 less than the lowest private local tender. I con. 
nection with the strong agitation tov have the work performed at 
the Government establishment, it has been remarked that the dock 
bas only just emerged from a scandalous disclosure of extravagance, 
inefficiency, and demoralisation clearly consequent upon thi opera. 

| tion of political influence. 

There would also be the expense of equipping the works with the 


N.S.W., in con- 


ioney, 





Urpose of 


hot 





} ia Me J be con- 
| tinuously utilised, and as no experience has been had in the | uild- 
| ing of locomotives, the taxpayers would be landed in a cost that it 


| is impossible to estimate. 


Mr. T, W. Keele, who has held the position of Principal Engi- 


| ne2r for Harbours and Rivers, has been transferred to the position 


| of President of the Sydney Metropolitan Board of Water Supply 
tnd Sewerage. He will continue to remain a member of the 
managing committee of the Fitzroy Dock and the Departmental 


| Board of Reference. 


In the Navigation Bill now before the Federal Parliament several 
objectionable clauses have been made public. Sec. 300 provides 
that every seaman employed on a ship engaged in the coastal 
trade must be paid Australian rates of wages, and before the 
departure of the ship from Australian waters. 

British ships are now subject to the following enactments :—(1) 
They must pay duties on all goods consumed between Australian 
ports, (2) Mail contracts will only be entered into with ships 
excluding coloured races, even though British subjects form their 
crews. <A provision is now included as follows: They will be 
excluded from the coastal trade unless they upset their contracts 
vith their crews and place them entirely under Australian laws 


| from the first port of call to the last port of call within the Common- 
| wealth, 


Heavy restrictions are placed upon foreign shipping ; all foreign 


| ships must obtain a licence to carry passengers or freight between 


Australian ports, 3efore obtaining a licence, they must agree 


| to the provisions as to payment of Australian rates of wages, and 
| be bound by awards of the Arbitration Court, and they are to lx 


subject to the following special provisions :—‘‘ No subsidy or bonus 
shall be payable, and no agreement or arrangement shall be 


| entered into or exist under which any subsidy or bonus will be 


payable in respect of the ship to the owners of the ship other than 
by the Government of the Commonwealth or Staite ; provided that 


: a : 2 | any payment for services /oxd side rendered in the carriage cf 
West Thurrock the cement is dvlivered from the bottom of | Pad ‘ 


mails, passengers, or goods, at rates based solely on the value of 
those services, shall not be taken to be a bonus within the meaning 
of this paragraph.” This clause would mean a heavy blow to the 
foreign shipping trading with Australia, for the regular liners are 
al) heavily subsidised by their respective Governments. 


CATALOGUES. 


Henry Syke&-, Limited, Bankside, London, 8.U. 
steam engines, pumping machinery, Xc. 
Binierrt, John-street, Adelphi, Londo: 
ing two types of polyphase induction motors 


GRIFFITHE AND Ss, 


VR.” and 


W. H. BatLey AND Co,, Limited, Salford, Manchester. Pamphlet 


No, 254 describes Bailey's ‘ 
water from deep wells. 


air-lift” pumping system for raising 


BLAKE AND KNOWLES’ STEAM Pome Works, 179, Queen Victoria 
street, London. Special catalogue of cooling towers, condensers 
feed-water heaters, pumps, &c. 

H. WILLIAMS AND Co., Red Lion-street, Rosebury-avenue, EC. 
This firm has sent us a ‘‘ mail card,” on which are given illustrations 
of a saw bench, a rotary planing machine, edge planing machine, 
and a stereo casting box, 

NATIONAL Enecrric Company, Milwaukee, U.S.A. This 
catalogue explains and illustrates very clearly the different type 
of direct-current generators and motors made by this firm. ‘The 
official number of the catalogue is 61, 

TANGYES Limirep, Birmingham. List No. 63, describing 
Tangye’s new ‘‘ suction” gas producer, by which it is claimed that 
10 brake horse-power per hour can be produced for one penny, or 
one-fifth that of town’s gas at 2s. per 1000 cubic feet. 

Jessop AND APPLEBY Bros., Limited, Leicester and London. 
This is a compact catalogue dealing with electric cranes, hoisting 
ind contractors’ machinery, Several special types of cranes are 
shown, also electric winches, concrete mixers, pile drivers, &c. 

SIMPSON, STRICKLAND AND Co,, Limited, Dartmouth, — A neat 
little booklet has been issued by this firm on modern marine engi 
neering. It includes sections devoted to steam yachts, steam 
launches, and auxiliary machinery, Sectional drawings of boilers 
and the various types of craft are given. 

ATMOSPHERIC STEAM Heating Company, Limited. 52, Gray = 
Inn-road, Holborn,—This catalogue describes very fully the 
atmospheric system of steam heating with steam at or below the 
pressure of the ‘atmosphere. The circulation of the steam 
induced by first partly exhausting all the mains and radiators. 

G. aNp J. Weir, Limited, Cathcart, Glasgow.—New sectional 
catalogue No. LV., showing improved designs in feed and service 
pumps for power plants. The book relates chiefly to the new 
Series III. type of feed pumps for land installations. The general 
get up of the book is worthy of praise, the illustrations being 
particularly good. 

Joun I. THORNycROFT AND Co., Limited, Chiswick.—This firm 
has issued a catalogue of motor launches, the designs illustrated in 
which have been selected to illustrate as large a number as possible 
of differeit types, such as racing boats, cruising boats, yacht= 
tenders, shallow draught boats, &c. The motor shown in most of 
the designs is intended to work with petrol, but it can giso be 


is 





excluding machinery at coal and shale mines, and smelting plants, 


adapted to use heavy oils, 
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LEGAL INTELLIGENCE. 


Perer PibKiNctoN, Limirep, ». B, AND 8, Massky. 
Tis action was tried by Mr. Justice Kekewich last month, 
occupying the Court for many days. The plaintiffs are the owners 
of the patent granted to Thomas Jameson (No. 15,212 of 1894), for 
“atmospheric or power hammers,” and their complaint was that 
the defendants, by constructing and selling hammers which it was 
admitted were made according to Massey’s patent (No. 14,022 of 
1900), had infringed their rights under Jameson’s patent. The 
defendants denied infringement and pleaded that Jameson's patent 
was invalid by reason of anticipation by Carr (No. 1019 of 1858), 

13 (Nos. 123 and 991 of 1860), Walton (No. 1457 of 1863), 
id (No. 2315 of 1872), Manson (No. 1603 of 1874), Glaser 
(No. 1723 of 1883), Imray (No. 12,433 of 1884), and Broadbent (No. 
9473 of 1891), also bya German patent granted to Max Hasse and 
(‘o., of Berlin (No, 37,461 of 1885), and by numerous publications 
in this country, includi y the description of the Dawes hammer in 
this journal on November 30th, 1866. Inutility and defective 
specification were also pleaded. 
The Jameson hammer, as described in the specification, consists 
of a hammer cylinder and air-compressing cylinder, both open at 
the lower ends and communicating with one another at the top 
ends by short passages of small capacity controlled by one or 
more valves, “ the arrangement being such that air can be drawn 
direct from the hammer head into the air pump cylinder at each 
suction stroke of the pump to cause the hammer head to rise, and 
air can be forced direct from the pump cylinder into the hammer 
cylinder at each compression stroke of the pump to cause the 
hammer head to descend, so that the hammer head will work in 
unison with and will promptly Tespond to the movements of the 
pump piston.” The specification contains also specific claims for 
the valve arrangement. 

The defendant relied upon certain differences of design or con- 
struction in their hammer as constituting essential differences 
between their machine and that described by Jameson; in 
particular, in the defendant’s hammer both the air pump and the 
hammer cylinder are closed at both ends, and the valve communica- 
tion is differently arranged. 

No doubt the main contention at the trial was on the question 
of infringement, but the pleas of anticipation and defective 
specification were touched upon and did not prevail. Mr. Dugald 
Clerk gaveevidence as expert for the plaintiffs, and for the defence 
Mr, James Swinburne and Professor Boys gave evidence as experts. 

Mr. J. Terrell, K.C., Mr. P. O. Lawrence, K.C., and Mr. A. J. 
Walter were counsel for the plaintiffs, and Mr. J. Fletcher Moul- 
ton, K.C., Mr. Cripps, K.C., and Mr. Gordon for the defendants. 

Mr. JusTICE KEKEWICH said that there was one question only 
which really called for decision, and that was the question whether 
the defendants, in making and selling hammers made according to 
their specification of 1900, had infringed Jameson's patent of 1894. 
Nevertheless, he dealt with the questions that had been raised as 
to the validity of the latter patent at some length. His Lordship 
then procceded as follows : 

‘Now as regards the infringement of that patent 1 have been 
very much puzzled throughout to understand exactly where 
Massey came in. There is not the slightest doubt that Massey 
produces the same result, but nothing is more settled than that a 
man cannot come here and say because another man produces the 
same result that therefore he has infringed my patent. Far from 
it. It is quite open to any other man to attain the same result by 
different means. The question therefore is, has he attained the 
same result by different means or not. He has got the air 
cylinder. Hehasgot thehammercylinder—the hammer piston, they 
work in the same way, The hammer is held up or is held down 
and the blow can be moderated at will by the operator. He has 
two valves, Jameson said one or more, and I think it is clear on 
the evidence that one might have been made to act for the purpose 
of the two, though two have been found convenient. Massey has 
two, Possibly they may really be included in one, but they 
are used for the same purpose, that is to say, to prevent air return- 
ing one way or the other as desired. The arrangement of the 
parts is somewhat different, but that is quite immaterial. He has 
both ends closed, but if I am right in my construction of the 
Jameson patent, that is immaterial so long as you have otherwise 
the same means producing the same results. 

‘“‘ But there is one difference which requires distinct notice, and 
that is the by-pass, That has given me a great deal of difficulty, 
because the by-pass did not seem to me to be introduced as a 
different, distinct means of obtaining the results which were 
attained by Jameson, and attain them in a different way. But all 
difficulty, to my mind, has been removed this afternoon by the 
exhibition by Mr. Walter of a new model, and by the exceedingly 
candid evidence of Professor Boys. Of course, Mr. Walter knew, 
as I did, that Professor Boys would not go one jot beyond what 
the Professor was bound to say if he put the case plainly to him, 
and his confidence was not misplaced. The result is this. The 
by-pass is aconvenient way of making Jameson’s invention work- 
able where you have both ends closed. You can work it without, 
but not so well. The by-pass is introduced only for that purpose. 
Being introduced for that purpose you have Jameson’s patent plus 
the by-pass, and the by-pass makes Jameson’s patent useful in that 
particular connection. That is the result of the evidence, and it 
seems to me to be conclusive. It is impossible, if that is the right 
view, to say that Massey has invented something new within the 
meaning of novelty according to patent law. Let me use a 
hypothetical illustration which has just occurred to me off-hand, 
and I am not capable of putting into more detailed form. A man 
invents a hammerless gun. I am taking a case, of course, which is 
perfectly impossible, hammerless guns are very well known. A man 
invents a hammerless gun, Another man conceives the notion 
that the hammerless gun would be very much better if it had a 
single trigger instead of two triggers, so he works that out and he 
perfects the invention for a single trigger. I am talking, of course, 
of things which are very well known. But in order to perfect his 
single-trigger gun he takes the former patentee’s hammerless gun, 
and he says, perhaps with some indignation, ‘I am not to be 
prevented from using my invention, a very valuable one of a single 
trigger, because, in order to make that useful I apply it to my 
rival’s hammerless gun.” He may be indignant, but he is wrong. 
He cannot take the former invention and apply it to his own, how- 
ever great the improvement may be, however great the merit may 
be, and that is the case here. Itseems to me that Massey cannot be 
allowed to take Jameson's invention, put to it the by-pass, and, 
say, now I can work that with closed ends and | can work it very 
much better by means of the by-pass than Jameson could in his 
manner, If that is the right view, as it seems to me it is, Massey 
must be held to have infringed, and there is an end to the case. © 

* This is a case, no doubt, of very great importance, and I have 
no doubt it will be heard of elsewhere. I think I ought, therefore, 
to say that if the Court of Appeal should differ from me on the 
(uestion of infringement, and should refuse the plaintiff relief, 1 
desire to express my opinion that in no event ought any of the 
particulars of objection to be allowed, because the infringement is 
pleaded, and in my view all the other particulars of objection are 
perfectly useless,” 












THe Leeps Force CoMPANY, LIMITED v. DEIGHTON’S PATENT 
FLUE AND Tube Company, LimiTED, 


_ THIS case finally came toa conclusion on the 16th inst., when 
Judgment was given in the House of Lords. It will be remembered 
that in the Court of first instance Mr. Justice Cozens-Hardy, 
in March, 1901, had held that there was infringement. The 
Court of Appeal reversed this finding, and the case was taken to 
the House of Lords. The House was constituted by the Lord 
Chancellor, Lord Macnaghten, Lord James of Hereford, and Lord 
Lindley, In the absence of the Lord Chancellor his Lordship’s 








opinion was read by Lord MACNAGHTEN. In substance he held 
that the defendant’s manufactured article was exactly the same as 
the plaintiff's in all that constituted the merit of the invention. 
The only difference was the hump between tbe corrugations of 
Devis’ invention. His Lordship did not consider that the defendants 
had been able to make out that that hump served any useful 
purpose. It was, he thought, a variation of form which, in his 
opinion, the evidence showed had no practical operationat all, and 
which could, for the purpose of the argument, be disregarded 
altogether. He moved that the judgment of the Court of Appeal 
be reversed, 

Lord MACNAGHTEN and Lord JAMES of HEREFORD concurred in 
this judgment. 

Lord LinDLEY, in giving his opinion, considered at some length 
the various types of boiler flues in use. His Lordship pointed out 
that the defendant's flue only differed from that of Devis in one 
respect, namely, that the bottoms of the furrows between the 
ridges were bulged upwards so as to form convex humps. He was 
of opinion that it embodied the essential feature of the Devis 
patent.. Had the Court only had to deal with a registered design 
it would have been impossible, he considered, to hold that the 
defendant's design was an infringement of the plaintiff's rights, but 
when dealing with a patent there was something more than shape 
or outline to be taken into account, namely, the practical end to 
be attained by the means described. The difference in shape did 
not alter the fact that the end described by Devis was attained by 
the defendants and in the way described by the former. The 
defendants’ humps might or might not add strength to the bottoms 
of the furrows and be improvements on Devis’ patent.: The 
evidence on this point was conflicting, and his Lordship was not 
satisfied that they were improvements, but, even if they were 
improvements, the flues appeared to him to be made in.accordance 
with Devis’ patent, and the humps were simply additions to what 
he invented and described. He was of opinion that the appeal 
should be allowed, and that the judgment of Mr. Justice Cozen- 
Hardy should be restored, and that the respondents should pay all 
costs there and below. 

The appeal was therefore allowed. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE machinery at the various establishments is running regularly, 
and there is a satisfactory amount of work on the books to carry 
on with until the end of the quarter. The iron trade has not seen 
much alteration during the week, and the amount of new business 
transacted on ’Change in Birmingham on Thursday was small, but 
the tone of the meeting was cheerful. Pig iron was quoted 45s. to 
5s. 6d. for Staffordshire cinder forge; 47s. 6d. to 48s. 6d. for 
part-mine ; and 60s. to 65s. for ordinary all-mine. In the manu- 
factured iron trade plain black sheets for working-up purposes are in 
only quiet call, but galvanised sheets are in better request, both on 
homeand foreign account, and are quoted £10 5s. to £10 10s.. The 
best iron houses are well engaged on Admiralty cable bars, and on 
rivet bars and other descriptions of superior iron, some of which 
are quoted up to £13 or £14 per ton for special services. Steel 
makers are busy, but prices have still to be cut fine if contracts are 
to be secured. Semi-tinished steel is in fairly good demand, and 
quoted at £4 7s. 6d. to £4 10s. for Bessemer billets, with £4 10s. 
to £4 15s. for Siemens. Scotch competition continues keen in 
unmarked iron bars, and Midland ironmakers who have lately been 
over some of the Scotch works are loud in their praises of the 
improved processes and machinery to be seen in operation there. 

Satisfactory progress is being made with the Worcester drainage 
scheme. The tunnel under the river Severn is now about half 
way under the river, and through this tunnel the pipes will pass 
which will convey the sewage to the disposal works at Bromwich. 
The work on the shafts and tunnel, which began in September 
last, are expected to be completed next March, but the entire 
scheme, including tanks, filtration, and irrigation, will probably 
take about two years to finish. The strata passed through in the 
tunnelling operations has mostly been hard rocky marl, and the 
work has proceeded at the average rate of about 3ft. per day, but 
a good deal of trouble has been experienced from underground 
springs on each side of the river, and the flood has to be kept down 
by constant pumping to the extent of about 14 million gallons per 
twenty-four hours. The tunnel is being lined with iron on the 
segment principle. Cast iron plates of about 18in. in width are 
placed in position in six segments with a key-piece at the top, all 
being strongly bolted together and made water-tight by injecting 
a mixture of lime and cement between the tunnel and the earth 
through which it passes, This ‘‘fronting up” process is effected 
by means of an air compressor, and is proving very effective. The 
tunnel, which is to be about 300ft. long, is at its face about 25ft. 
below the river bed. 

The Corporation of Burton-on-Trent have made considerable 
profits during their past financial year alike in their gas, electric 
lighting, and tramway departments. 

At the annual meeting of the Wolverhampton Chamber of Com- 
merce, Limited, the president—Mr. E. D. Crane—in moving the 
adoption of the report, said it was unfortunate that the town had 
seen the last of Messrs. Lysaght, who had now completed their 
removal to the coast, and the land formerly utilised by those 
extensive works was still bare. Mr. Charles Marston seconded, 
and the report was carried. Several of the speakers referred to 
the extraordinarily high rates of the town, and to the manner in 
which manufacturers were thereby handicapped. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Muauchestev,—There is again no particularly new feature to notice 
in connection with the engineering trades of this district. Slack- 
ness is still the prevailing report with regard to most branches of 
industry, and until the turn of the Whitsuntide holidays no 
material change can be looked for. The general run of engineer- 
ing and machine tool work remains quiet, but firms here and there 
who have specialities or are usually well in for Government con- 
tracts are kept about fully going. Railway carriage builders are 
fairly well off for work, but wagon builders as a rule are short of 
orders. The boiler-making trade remains without any appreciable 


improvement and depression continues throughout most sections of | 


the textile machinery industries, 

The Manchester Iron ‘Change meeting on Tuesday brought 
together only a moderate attendance, and during the past week an 
easier tone has come over the market. Makers have not given 
way to any appreciable extent, but the position has lost the firm 
ness which was noticeable recently, and buyers show less disposi- 
tion to place out orders. This has been due mainly to the steady 
weakening in Middlesbrough warrants with easier sellers of Scotch 
iron, and, in addition, the approaching Whitsuntide holidays also 
tend to restrict transactions for the present. The market on 
Tuesday, in fact, would seem for the moment to have lost all back- 
bone. Inquiries for pig iron were few and small in weight, with 
low quotations by sellers for any orders that were being put 
through. For Lancashire foundry brands of pig iron quotations 
remain about 52s. 6d. net delivered Manchester, but comparatively 
few sales reported ; Derbyshire brands about 52s, to 53s., with 
business also quiet in these ; and for Lincolnshire 49s, net delivered 
Manchester is still the basis, but makers are booking extremely 
little new business, and iron is offering through second hands at 
about 48s, 9d. Forge qualities were again only in very limited 
request, with no quoted change in prices, which for Lancashire 





and Lincolnshire brands remain 48s. 8d. net delivered Warrington, 
and Derbyshire brands offering at 1s. under these figures. No. 3 
foundry Middlesbrough could be bought in the open market at 
about 6d. to 9d. under the maximum quotations of last week, but 
in makers’ quoted rates there was no very material giving way. 
Delivered by rail Manchester special brands were still being quoted 
53s. 4d. to 53s. 7d., but for open brands prices were irregular, and 
could only be given approximately for prompt sales at about 52s. 7d. 
to 523. 10d. net. In Scotch iron there were rather easier sellers, but 
no really quotable change on current prices from last week ; Eglin- 
ton averaging about 35. 6d. to 53s, 9d. and 54s.; Glengarnock, 
54s. 6d. to 55s.; and Gartsherrie about 56s, to 56s. 6d. net 
delivered Manchester docks. 

Inquiries for hematites continue limited, but makers do not alter 
their quotations, and delivered Manchester district No. 3 foundry, 
according to brand, remains about 63s. up to 65s, net. 

In the finished iron trade an absence of any improvement con- 
tinues the report generally. Both merchants and manufacturers 
complain of the unsatisfactory condition of business, specifications 
still coming forward only from hand to mouth, and the principal 
forges are unable to get on to full time. As to prices, there is no 
further quoted alteration beyond what was announced last week, 
the cost of production compelling manufacturers to adhere to 
their present rates, which are anything but remunerative. The 
Associated Lancashire bar makers still quote £6 5s. stations and 
£6 6s. 3d. warehouse; with outside makers £6 3s. 6d. stations ; 
Yorkshire bars, £6 5s.; and North Staffordshire bars, £6 5s. to 
£6 7s. 6d., delivered this district. Sheets continue extremely 
quiet, with very low quotations ruling, ranging from £7 7s. 6d. to 
to £7 12s. 6d., delivered this district. For hoops there is only a 
very moderate inquiry, with list quotations £6 17s. 6d. random to 
£7 2s. 6d. special cut lengths, delivered Manchester, and 2s. 6d. 
less for shipment. . 

Billets remain firm at recent rates, local makers not now quoting 
under £4 12s. 6d., with German billets £4 6s. for 4in. and 
upwards, and £4 7s. to £48s., 2in. to 4in., delivered in this district. 
For some descriptions of manufactured material, however, prices 
have become somewhat irregular, with makers prepared to accept 
considerably lower figures than they were at all inclined to enter- 
tain a few weeks back. Bars are perhaps not cut quite so low as 
the figures at which one or two special sales were made recently, 
but the full average figures are about £6 to £6 2s. 6d. ; angles 
could be readily bought at £5 17s. 6d. to £6, and common plates 
at £6 to £6 2s. 6d., delivered in this district. Following the 
reduction in iron hoops, announced last week, steel hoops have 
been reduced 5s. per ton, the maximum quotation being now 
£7 5s. delivered in this district. For boiler plates makers remain 
firm at the Association basis of £7 12s. 6d. for Lancashire specifi- 
cations delivered this district. 

Except that here and there some little extra buying is reported 
in anticipation of the approaching Whitsuntide stoppages of the 
pits, which in many districts will extend over a full week, extreme 
quietude is the general report throughout the coal trade of Lanca- 
shire, and there are very few collieries that are putting in more 
than three to four days per week, whilst even with this restricted 
output considerable quantities of fuel are accumulating in stock. 
The better qualities of round coal suitable for house-fire purposes 
are naturally meeting with a lessened demand owing to the season 
of the year, and for these prices, although there has, perhaps, been 
no further actually quoted reduction, are becoming weak and 
irregular, with list basis rates to a considerable extent where keen 
competition has to be met little more than nominal. 

The lower qualities of round coal are in a still more unsatis- 
factory position. Requirements for ironmaking, steam, and 
general manufacturing purposes continue very indifferent, and to 
effect prompt clearances of surplus output lying under load at the 
pits very low-cut quotations are frequently made which have little 
or no relation to the nominal list basis. This applies to both 
inland sales and for shipment, ordinary steam and forge coals 
being obtainable for inland delivery at as low as 7s. 6d. and 
7s. 9d., whilst for shipment 8s. 9d. to 9s. represent about average 
figures for ordinary steam coals delivered at the Mersey ports or 
the Manchester Ship Canal. Whilst, however, collieries are pre- 
pared for prompt clearance to accept prices which do not at all 
cover cost of production, there is a strong disinclination to con- 
tract forward at the low-cut figures that are being taken for 
immediate sales, and ordinary quotations would seem to be more 
nearly 8s, 3d. to 8s. 6d. per ton at the pit mouth. 

Engine classes of fuel continue plentiful, and in these also 
stocks are accumulating at many of the collieries; the chief 
difficulty, however, is with the inferior sorts which have to meet 
very keen competition from outside districts, and common Lanca- 
shire slack can be bought from about 3s. 6d. and 4s. perton. Tle 
good medium qualities and the better sorts of slack are not quite 
so much a drug on the market, and for these prices for the most 
part are about steadily held to, medium slacks being quoted about 
4s, 9d. to 5s. 3d. and 5s. 6d., with the best slacks 6s. to 6s, 6d. per 
ton at the pit mouth. 

A slight improvement is reported with regard to coke, consumers 
showing more disposition to buy, with there and there perhaps 
slightly better prices obtainable, although there is no really quot- 
able advance upon the low rates that have recently been ruling. 

Bavrow.—There is no improvement to note in the demand for 
hematite pig iron. If anything, the market is a shade weaker, and 
makers are certainly only very moderately well off for orders. 
Business in mixed Bessemer numbers is mainly confined to the 
orders received from local makers of steel, who, however, are 
not taking usual supplies, and the demand from other users of metal 
is very small, with the result that the make of the district is incor - 
siderable, and the traffic on local railways remains very small indeed. 
There are no indications of improvement in the demand for hematite 
pigiron. Stocks are not very large in makers’ hands, and warrant 
stocks now stand at 15,100 tons, being a decrease of 148 tons on 
the week. Prices are steady at 55s. 6d. for mixed Bessemer numbers 
net f.o.b., and warrant iron is at 54s, 6d. net cash sellers, buyers 
6d. less. 

Iron ore is very quiet, and sales are not quite up to recent 
averages. (ood average sorts are at 9s. per ton net at mines, and 
good Hodbarrow is up to 15s. Spanish ores are in very small con- 
sumption. Following on the recent discoveries of iron ore at 
Newton and Greenhaulm comes the news of a good find of metal at 
Mouzell mines, in one of the parts which has been previously 
worked, and from which it was understood all the ore had been 
extracted. 

The steel trade displays a quieter tone. Orders are not being 
given out as freely as of late, and it is reported that American 
makers, not having orders enough in their own country, are again 
trying to capture the British and continental trades. The result 
is that competition is very keen, and that American, German, 
Beigian, ard British makers are all keenly contesting for new Lusi- 
ness, prices being depressed in consequence. Steel rails are not 
in as full demand as of late, but the mills are kept fairly well 
employed, and prices are steady at about £4 i5s. per ton. Ship 
plates are quiet, the market only enabling makers to work on short 


time. Merchant steel is inactive. Heavy steel castings fairly 
busy. Chilled steel orders are satisfactorily maintained. 


Shipbuilders and marine engineers are fairly well employed. It 
is expected that the Midland Railway Company’s new steamer 
Manxman, built with turbine engines, will be launched at the end 
of this month. No new orders are to hand in the shipbuilding 
and engineering departments, but new business is in prospect. 

Although shipping returns at West Coast ports do not come up 
to last year’s exports, they are fairly busy as compared with the 
past few weeks. Last week 6470 tons of pig iron and 11,618 tons 
of steel were exported—a total of 18,088 tons, in contrast with 
37,854 tons in the corresponding week of last year—a decrease of 
19,766 tons. The total exports this year so far have reached 
263,913 tons, in contrast with 385,103 tons in the corresponding 
period of last year—a decrease of 12J.190 tons, 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Tue South Yorkshire coal trade in household sorts continues 
good, considering the summer weather which we are at present 
enjoying. The season, indeed, so far has been in singular contrast 
to that of last year, which was cold and wet almost every day until 
the end of May. In some directions house coal has weakened a 
little, more especially in the secondary qualities, prices being 
maintained in high-class sorts. The business doing is pretty well 
divided between the metropolitan and Eastern Counties, while there 
is also a fair trade on local account. For best Silkstones there is 
no brisk request, but 13s. per ton is still obtained. Barnsley sorts, 
in best qualities, fetch 11s. to 11s. 6d. per ton, inferior samples rang- 
ing from 9s. 6d. to 10s. 6d. per ton at the pit mouth. Steam coal, 
as was to be expected, gets better as the shipping season opens out, 
The output, however, is very large, and values are by no means 
uniform. Barnsley hards in the first qualities fetch from 8s. 6d. to 
8s. 9d. per ton, other sorts can be had at 6d. per ton less, Gas 
coal moves very slowly, as is to be looked for in the third week of 
May. Slacks and small coal generally are, if anything, rather 
more freely called for, but values are not satisfactory, the lower 
grades being only saleable at very poor prices. A quiet trade 
is reported in coke, with no prospects of any immediate improve- 
ment, 

In the iron market the languor previously noticed is maintained, 
very little purchasing being done, and, if anything, prices are 
weaker than they were. German billets seem to be making way 
in the market, having. advanced 7s. 6d. per ton. These billets, 
manufacturers state, are not in competition with Sheffield billets, 
their use being confined to certain specialities, such as wire rods, 
in which competition is so keen, and prices cut so severely, that 
this rise in raw material will be exceptionally advantageous to 
people engaged in these productions. In the steel trade generally 
there is very little change. 

With little or no movement in local iron markets, values do not 
fluctuate. The quotations given some time ago are stated to be 
practically unaltered. 

A statement has been published to the effect that Messrs. 
Cammell, Laird and Co., Limited, Cyclops Works, Sheffield, con- 
templated the removal of their Derwent Iron and Steel Works 
from Workington. Sir Alexander Wilson, Bart., the chairman of 
the company, states that there is no foundation whatever for this 
re 

Hopes are now more confidently entertained that the South 
African markets will begin to look up. Sheffield manufacturers, 
ever since the war terminated, have made vigorous preparations to 
cultivate trade with the new Colony and the adjoining territories. 
Up to now their efforts have been entirely frustrated by the lack 
of labour. There is rarely a day that Sheffield manufacturers do 
not receive letters from their agents in South Africa intimating 
that hundreds of white people are idle because the preliminary 
work, usually done by Kaffirs, is not done. With the Chinese 
labour agreement signed, it is now expected that this trouble will 
be removed, and the number of ‘‘stamps” at work largely in- 
creased. This will have the effect of enabling many white people 
to find employment, and, in addition, will give a distinct fillip to 
almost every department of Sheffield trade, more particularly in 
such special productions as mining and excavating appliances. An 
improvement, however, is looked for in almost every range of 
manufacture, from railway material to the lighter wares of the 
oldest stapie industries. 

Mr. N, M. Ingram, deputy surveyor for the county borough of 
Rotherham, has been appointed assistant to H.M. Director of 
Public Works at Colombo, Ceylon. Mr. Ingram commenced his 
duties under the Rotherham Corporation about three years ago. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


A CHEERFUL report can hardly be given this week relative to the 
condition of the iron and allied trades of this district, an almost 
complete absence of fresh business being the chief feature at 
present, and on this account the tone of the market is somewhat 
pessimistic. The downward movement in pig iron prices that has 
been going on for more than a month induces consumers to keep out 
of the market as much as possible, and speculators are discouraged 
from operating, while those who have iron to sell, especially second 
hands, are anxious to dispose of it without delay, as the longer they 
hold it the less, apparently, they will have to take. It is not 
often that May is such a quiet time as it is this year, and the 
approach of the holidays has made business slacker this week than 
ever. Traders, however, are hoping to see some improvement 
soon after Whitsuntide. The prices that have been taken this 
week for Cleveland pig iron have fallen below anything that has 
been reported since the middle of March. Cleveland warrants are 
about Is. 8d. per ton below the best price of the year—45s. 3d. 
cash—which was attained on April 13th, that being 3s. 7d. per ton 
more than the minimum, which was recorded on January 21st. 
Since the middle of April there has been a persistent downward 
movement in prices of pig iron. 

Yet Cleveland pig iron is going away as fast as it is being made, 
especially to countries oversea—Germany, Italy, Norway, and 
Sweden in particular—and stocks are being reduced. All qualities 
of Cleveland foundry iron are very scarce, as shippers well know, 
for they have the greatest difficulty in getting delivery of all they 
require. Asa matter of fact, almost all the foundry iron that will 
be produced before the end of June is already sold. But compara- 
tively few orders have as yet been booked for delivery beyond 
that, nor will consumers have confidence to buy freely until the 
downward movement in prices has ceased. 

As regards the production of Cleveland pig iron it will be 
increased in all probability next month by the blowing in of the 
two new furnaces at the Cargo Fleet Ironworks, which are expected 
each to produce about 1000 tons per week. For this a market will 
have to be found for some months outside the requirements of the 
company’s own works, for thé new steel works there will not be 
ready for operation for a considerable time yet. That rather tends 
to weaken the pig iron market, as also has the fact that the rolling 
mills at the Clarence Steel Works are shortly to be laid off for 
several months, It was inferred that the melting department of 
the works would also be stopped, and thus more pig iron would 
come upon the general market. But it is not at present intended 
that the melting department shall be laid off, and the ingots that 
are made will be used at the other works in which Messrs. 
Dorman, Long and Co. are interested. The rolling mills, which 
were only started last year, are to be stopped in order that certain 
alterations may be carried out. The duiness of trade affords a 
good opportunity for effecting the alterations. The men at the 
mills have been put on twenty-four hours’ notice, and operations 
will cease as soon as the contracts now booked are completed. The 
rail-making facilities of the district will thus for a time be reduced. 

The hematite pig iron trade is much depressed, and prices are 
relatively considerably lower than those of ordinary Cleveland iron. 
They have been reduced this week, though cost has not been 
brought down, and it was stated generally that there was nothing 
in the business before. 

The manufactured iron and steel trades are very quiet, con- 
sumers holding off, as they expect that any alterations in prices 
will be in a downward direction. Producers of ship plates and 
angles, however, believe that fresh orders in the shipbuilding 
industry are not so few as would appear on the face, and that the 
placing of orders is not allowed to transpire with a view of ‘‘jockey- 
ing ” down the prices of materials. At present, however, the plate 
and other makers keep their prices up. Steel ship plates are at 
£5 12s, 6d. ; iron ship plates, £6 7s, 6d.; and steel ship angles, 


£5 5s, 





The pipe trade is hardly so active as it was, and prices are some- 
what easier than they were last quarter. 

Work is steadily carried on at the shipyards—in fact, in this 
district the men are now more fully employed than they were at 
any time last year, and the orders on the books will keep them 
well occupied for some months as a rule. Builders report that 
fresh orders are not forthcoming, except in odd cases, and then 
the prices which owners are prepared to pay are such that they 
will hardly cover cost. In such circumstances they can hardly 
afford to pay increased wages. ‘ 

The coal trade has, like the iron trade, become slacker, with 
weaker prices generally, and collieries are in many cases irregu- 
larly employed, notwithstanding that next week there will be the 
holidays, and consumers have had to get extra quantities. There 
has for some time been considerable pressure to sell, especially 
steam coals, and best can be had at 10s, 6d. per ton f.o.b. for 
current month’s delivery, while 10s. 3d. would be taken for June. 
Further ahead than that consumers are hesitating to buy, as the 
tendency of prices is downwards. Small steam coal has fallen 
sharply in value, and can now readily be got at 4s. 3d. per ton. 
Best gas coals are down to 8s. per ton f.o.b., with seconds at 
7s. 9d. Coke is in moderate request—l6s. 3d. f.o.b, is obtained 
for it for foundry purposes, and 14s. 6d. for furnaces, the latter 
delivered at the works. Some of the Durham miners are agitating 
fora minimum wage being arranged, and a conference is to be 
held at South Shields to-morrow (Saturday) to discuss the question. 
They want the minimum fixing at 30 per cent. above the basis of 
1879. Asa matter of fact wages are already below that minimum, 
for they are only 28} per cent. above the 1879 rates, and that 
was fixed by the Conciliation Board. It is hardly likely that 
the employers will be favourable to establishing a minimum 
of wages. , 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE iron market has been quiet since last report, with a tendency 
towards lower prices. Business in a number of departments does 
not expand to the extent that was anticipated, and there is accord- 
ingly comparatively little demand for raw iron for future delivery. 
The warrant market has been depressed, 

Business has been done in Cleveland warrants from 43s, 114d. to 
43s, 8d. cash, from 43s. lld. twenty-one days to 43s, 74d. from 
eight to twenty days, and at 43s, 9d. to 43s. 74d. one month. 
There has been practically no business either in Scotch or Cumber- 
land hematite, the quotations of which are 52s. and 54s. 3d. 
respectively. 

While business in warrants has been depressed, the demand for 
makers’ iron for immediate use, under current contracts, has been 
well maintained. A large amount of iron is going into consumption 
and makers’ prices are fairly steady. G.M.B. No. 1 is quoted at 
Glasgow, 53s.; No. 3, 50s.; Wishay No. 1, 53s. 6d.; No, 3, 50s, 6d.; 
Carnbroe No. 1, 54s.; No. 3, 51s.; Clyde No. 1, 58s.; No, 3, .52s.; 
Langloan No. 1, 69s.; No. 3, ; Gartsherrie No. 1, 58s. 6d.; 
No. 3, 52s. 6d.; Summerlee No. 1, 58s. 6d.; No. 3, 52s. 6d.; Colt- 
ness No. 1, 70s. 6d.; No. 3, 56s. 6d.; Glengarnock at Ardrossan, 
No. 1, 58s. 6d.; No. 3, 52s.; Eglinton at Ardrossan or Troon, No. 1, 
52s. 6d.; No. 3, 50s. 6d.; Dalmellington at Ayr, No. 1, 52s.; No. 3, 
49s, 6d.; Shotts at Leith, No. 1, 60s.; No. 3, 54s. 6d.; Carron at 
Grangemouth, No. 1, 59s, 6d.; No. 3, 53s. 6d. per ton. 

The demand for Scotch hematite is steady, and large quantities 
are going into use at the steel works. The prices of this class of 
iron do not vary much. Merchants quote 57s. 6d. per ton for 
delivery at the West of Scotland steel works. 

The output of pig iron in Scotland shows little variation. There 
are 86 furnaces in blast, compared with 83 at this time last year, 
and of the total 42 are making hematite, 38 ordinary, and six 
basic iron. Since last report one furnace has been transferred 
from hematite to ordinary. 

The stock of pig iron in Glasgow warrant stores was reduced 
100 tons in the course of the past week, the total now amounting 
to 9595 tons. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 6882 tons, compared with 6162 in the corresponding 
week, showing an increase of 720 tons. The total shipments since 
the beginning of the year amounted to 111,784 tons, compared 
with 135,620, being 23,836 tons less than in the corresponding 
period of 1903, 

The imports of pig iron from the Cleveland district in the past 
week were 7120 tons, showing a decrease of 8233 on those of the 
corresponding week, and there is now a total decrease in these im- 
ports for the year to date of 14,789 tons, 

Business in the finished iron and steel trades is at the moment 
fairly active, but the outlook, in some respects, is doubtful, not to 
say discouraging. The capacity of production is so great that it 
takes a large amount of work to keep the makers going. As 
far as possible prices of finished iron are being maintained, although 
it is expected that owing to the keenness of competition there must 
be cutting of rates here and there. The outlook in the steel trade 
is a little better than that of manufactured iron, owing to the 
gradual filling up of orders in the shipbuilding trade. A good 
many fresh contracts in this branch are again intimated, and these 
will benefit boilermakers and engineers, as well as steel makers and 
shipbuilders. Tube makers and others connected with the shipping 
branches are also reaping the advantage. 

Bridge-builders are now fairly well supplied with work, and one or 
two additional contracts have been placed within the last few days. 

The shipping department of the coal trade has not recovered as 
was expected. In fact, the shipments again show a considerable 
decrease. The total clearances from the Scottish ports in the past 
week amounted to 221,752 tons, compared with 239,524 in the 
preceding week, and 227,344 in the corresponding week of last 
year. The falling off was mainly at the Fifeshire ports, the Lusi- 
ness on the West Coast being a fair average. Prices of shipping 
coal are rather easier. Main coal is quoted f.o.b. at Glasgow 
7s. 6d.; splint, 8s. to 8s. 6d.; ell, 8s. 3d. to 8s, 9d.; and steam 
8s. 9d. to 9s. per ton. Household coal has been selling very well 
for home use, at steady prices, 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 

A CAREFUL scrutiny of the coal market quotations of late shows 
a gradual decline, which is not in support of the belief which some 
on ‘Change hold that present slackness is only temporary. Prices, 
which were getting into the 18s, groove in special cases, and 
ranged freely about 17s, 6d., are now in the 15s. groove, sales this 
week having been made at 15s. 6d. The slackness is not confined 
to steam coals; ail grades are affected. One cause, as I have 
noted lately, is the enormous production. Colliers are working 
with marked regularity, and as the incoming of tonnage at some 
ports is often irregular, buyers have the advantage in prices and 
get concessions, On ’Change, Cardiff, mid-week, there was a 
fuller attendance of members, and a little more animation, but no 
improvementin price. In fact, it was stated that sales for even 
less than 15s. 6d. had been made, and the tendency downwards 
was admitted. Admiralty coal was as lowone day asl5s. Specu- 
lation is free in Cardiff respecting the Admiralty inquiry whether 
shippers would cancel vessels chartered for Gibraltar or diverge to 
Malta. 

In the anthracite districts the prominent topic continues to be 
the syndicate and its possibilities, Mid-week at Swansea it was 
stated that when the scheme is started some large and important 
collieries will be outside the Association. 

Swansea is doing better in patent fuel. 
were over 13,000 tons. 

In the Llanelly district the anthracite trade is dull, and some 
collieries are only working about half-time, 


Last week shipments 





It is expected that a better state of things will soon take place 
By those who can weather the slack time, amends are contident}y 
predicted for the future. The railway developments going on rd 
the Hurry Port extension, and Gwenraeth line to Pontheney, 
assure this, As coalowners of the district maintain, the coal is hepa 
of the largest quantity and finest character; trade is only a 
question of time. 7 

In connection with Swansea new dock, in evidence of prompt 
beginning, Messrs. Topham, Jones, and Railton have already 
placed 200 tons of plant on the site. 

In the Newport as well as in the Cardiff district increasing 
rumours of the removal of large industries from the Midlands are 
in circulation, One firm, Messrs, Cammell, is named, but this js 
stated to be premature. That Newport, by its vigorous dock 
administration, and its completed water scheme at Westwood, is 
catering well for the future, is evident. 

In connection with the electric supply of Cardiff, and the equip- 
ment of the Bute Dock, Mr, Ellis, the borough electrical engineer 
this week informed the Cardiff Lighting Committee that he hoped 
next month to announce Sir W. T. Lewis’s acceptance of the Cor. 
poration offer to supply the current to the Cardiff railway premises 
at the Bute Docks. The amount of electric energy would be equal 
to 5000 H.P.; aud the extra revenue to Corporation between £25,000 
and £30,000 per annum, Estimated revenue from users in borough 
over April, 1903, shows an increase of 38 per cent. 

The lead mining industry of North Cardiganshire is threatened, 
At a meeting held in Aberystwith this week reference was made 
to the proposal to conserve the rivers Rheidal and Ystwith, and to 
prevent the mines from discharging water into them. The state. 
ment made is that if the measure be carried out, the working of 
the mines would have to stop. Public meetings are to be held and 
evidence taken. 

Pig iron has béen coming in freely to Swansea from Ulverstone 
and Barrow, Last week the total pig iron imports totalled over 
2000 tons. Ebbw Vale received one large cargo of ‘ore from 
Bilbao at the beginning of the week, over 3000 tons; and 
Blaenavon is again importing largely, leading to the belief that 
greater activity will be seen at these works. Though not marked, 
cargoes of billets continue to arrive at Newport from Rotterdam, 
At the large Bessemer worksa lessened make of tin bar has been noted, 
Rails, both heavy and light, continue well in demand ; principally 
the heavy specifications for home and colonia). Dowlais again 
turned out 3000 tons rails last week. Guest, Keen and Co, continue 
large importers of ore from Santander and Bilbao, 

On’Change, Swansea, mid-week there was little torecord. Middles- 
brough pig lower by 104d.; all other prices remain—tin-plate bars, 
rails, sheets. In tin-plates the tendency is upwards. The make 
continues large, nearly 81,000 boxes last week being received from 
the works, The make of the mills has generally been much 
increased, It was stated this week on ‘Change that some of the 
best equipped now average between fifty and fifty-five boxes per 
turn of eight hours. Finishing departments are working more 
regularly. Call for circles and sheets is being replaced by orders 
for oil sizes and other qualities, 

Latest prices: Bessemer steel cokes, 11s, 9d. to 12s.; Siemens 
coke finish, 12s, to 12s. 3d.; ternes, 22s. to 25s.; best charcoal, 
13s. 6d. to 13s, 9d.; big sheets and finished black plate remain at 
£9 to £9 2s. 6d. Stocks of tin-plates in market, 154,173. Price of 
block tin, £124 5s. cash; spelter, £22 15s.; lead, £12 2s, b.; 
copper, £57 ; iron ore, 14s. 

This week an important meeting of employers in the tin-plate 
trade took place at Swansea, when Sir K. Digby, K.C., arbitrator. 
attended to decide matters in dispute arising out of conflicting 
interpretations. The principal question at issue was the area of 
doubles aud Canadas. Both views, those of the employers and of 
the workmen, the latter forcibly put by Mr. Ben Tillet, having 
been placed before the arbitrator, Sir Kenelm confirmed the inter 
pretation of the employers, namely, that the area be taken as 
31,500 square inches; in other words, the recognised area of a 
standard box, 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT, 


STEAM coal market rather quiet, and prices all round easier for 
prompt shipment. House coal quiet, but price unaltered. Th: 
quantity of coal shipped for the week ending May 14th was 90,292 
tons ; foreign, 68,480 tons; coastwise, 21,812 tons. Imports for 
week ending May 17th: Steel bars, 1216 tons ; pig iron, 280 tons ; 
old rails, 220 tons ; scrap, 560 tons; iron ore, 10,080 tons ; man 
ganese ore, 1410 tons; pitwood, 4596 loads. 

Coal :—Best steam, 13s. to 13s. 6d.; seconds, I1s, 6d. to 12s: 
house coal, best, 15s.; dock screenings, 6s. 6d. to 7s.; colliery 
small, 5s. 6d. to 6s. Pig iron:—Middlesbrough, No, 3, 43s. iid. 
to 43s, 7d.; Middlesbrough hematite, 54s. 6d., f.o.b. Cumberland 
prompt. Iron ore:— Rubio, 14s.; Tafna, 15s, Steel :— Rails, 
heavy sections, £4 10s. to £4 12s, 6d.; light sections, £5 10s, tu 
£5 12s, 6d., f.0.b.; Bessemer steel tin-plate bars, £4 5s. to £4 1s.; 
Siemens steel tin-plate bars, £4 7s. 6d. to £4 12s, 6d.—all delivered 
in the district, cash. Tin-plates:—Bessemer steel, coke, 11s, %d. 
to 12s.; Siemen’s, coke finish, 12s, to 12s, 3d. Pitwood, 17s. 
London Exchange telegrams :—Copper, £57 to £57 2s, 6d.; Straits 
tin, £124 12s, 6d. to £125, Freights active and firm. 


TRADE AND BUSINESS ANNOUNCEMENTS. 


Messrs. RuBERY AND Co., Victoria Ironworks, Darlaston, have 
appointed as their London and district agent Mr. Herbert W. 
Umney, M.I. Mech. E., 46, King William-street, E.C. 

WE are asked to say that the Brown Brothers, Limited, of 
Great Eastern-street, are not the Messrs. Brown Brothers referred 
to in a paragraph which appeared in our North of England 
Notes. 

THE Committee of the British Corporation for the survey and 
registry of shipping have appointed Mr. Duncan McArthur, at 
present assistant to Mr, James Maxton, consulting engineer, &c., 
Belfast, as a surveyor to the registry at the head office in 
Glasgow. 

Messrs, W, T,. Bowl AND Co., Barrowfield Wire Rope Works, 
200, Glenpark-road, Glasgow, intimate that they have appointed 
Mr. Herbert W. Umney, M.I. Mech. E., 46, King William-street, 
E.C., their agent for the London district, 

















Contracts, — The Great Western Railway Company ha 
accepted the tender of Messrs, Bruce Peebles and (o., Limited, 
for the supply of ten 400-kilowatt electric generating sets and four 
200-kilowatt sets, spares and switch gear, all to specification f 
Messrs, Kennedy and Jenkin, The motor generators will be built 
under the Peebles-La Cour patents.—Francis Morton and Co. 
Limited, Liverpool, have just secured orders for nine bridges for 
the Cheshire Lines Committee ; for the renewal of two bridges for 
the Lancashire and Yorkshire Railway at Whalley and Langho: 
and for steel bridges and elevated coal track for the new dock it 
Garston, which the London and North-Western Railway is about 
to commence, 

RoyAL INstiruTion,—On Tuesday next, May 24th, at five o'clock, 
Mr. H. F. Newall begins a course of two lectures at the Royal Institu- 
tion on the ‘‘Solar Corona.” On Thursday, May 26th, at the same 
time, Mr. H. G. Wells will deliver the first of two lectures on 
‘‘ Literature and the State,” and-on Saturday, May 28th, at three 
o'clock, Sir Martin Conway begins a course of two lectures on 
‘Spitsbergen in the Seventeenth Century.” The Friday evenin: 
discourse on May 27th will be delivered by the Prince of Monaco 
on the “‘ Progress of Oceanography,” and on June 3rd by Professor 
Svante Arrhenius on the ‘‘ Development of the Theory of Electro- 
lytic Dissociation,” 
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— 
JUNIOR INSTITUTION OF 
ENGINEERS. 
On Thursday evening, May 12th, a visit was 
aid by this Institution to the Great Northern, 
Piccadilly, and Brompton Railway Works, the 
arty numbering about one hundred. They were 
Mosived on behalf of the engineers, Sir James 
Sslumper and Mr. W. Szalumper, by Mr. A. F. 
Baynham, resident engineer of the South Ken- 
sington to Holborn Section, Mr. Price was also 
resent on behalf of the contractors for the works. 
} The railway is an amalgamation of two rail- 
ways, Viz. the Brompton and Piccadilly-cireus 
Railway and the Great Northern and Strand 
Railway. The Brompton and Piccadilly-circus 
Railway will extend from a physical junction with 
the Metropolitan District Railway west of Earl's 
Court Station to Holborn, at the upper end of the 
County Council street. It there forms a 
junction with the Great Northern and Strand 
Railway to King’s Cross and Finsbury Park. 
The Brompton and Piceadilly-circus Railway Act 
was passed in the year 1897, and that of the 
Great Northern and Strand in 1899 ; they were 
amalgamated by Act of Parliament in 1902. _ 
From its junction with the District Railway 
the new railway dips under the District line, and 
proceeds to South Kensington Station, where an 
underground station will be provided below the 
existing one. The line then passes along the 
Fulham-road to its junction with the Brompton- 
road, to a station to be named “ Brompton-road 
Station,” almost adjoining the Oratory. Thence 
it proceeds up the Brompton-road to a station at 
the upper end of Sloane-street, and along 
Knightsbridge to Hyde Park Corner, where a 
station will be provided adjoining St. George’s 
Hospital. The line then proceeds along Picca- 
dilly to Piceadilly-circus, with stations on the 
way in Down-street and in Dover-street. At 
Piccadilly-cireus there will be a very large and 


THE 


new 





convenient station for interchange with the 

Baker-street and Waterloo Railway, under which | 
line the railway crosses at a depth of 108ft. from 
the surface of the road. The line then proceeds 
along Coventry-street to another interchange 
statioa with the Charing Cross, Euston, and | 
Hampstead Railway in Charing Cross-road, oppo- | 
site the Hippodrome, thence along Long Acre, 
with a station adjoining Covent-garden, to | 
Holborn, Russell-square, under King’s Cross 

Railway Station, and thence under the Great | 
Northern Railway as far as Finsbury Park. | 

The works were commenced in the early part of | 
1902, and are in operation throughout the whole | 
of the line, more than half the tunnelling having 
been completed. The ordinary ‘‘Greathead ” 
shield was used to commence with, but after the 
works had been in progress for a short time, an 
improvement on it was made by fixing an electric- 
ally-driven excavating wheel at the face of the 
shield, which obviated the necessity of the clay 
being excavated by hand to permit the shield to 
push forward. This appliance has proved to be 
a great success, and is now in use over the whole 
of the line. With the original ‘‘ Greathead” 
shield, the maximum number of tunnel rings 
completed in any week was about 40, whereas 
with the new rotary excavating machine as many 
as 72 rings have been inserted per week. This 
machine was seen at work at Brompton-road 
Station, where two shafts, each 23ft. in diameter, 
have been sunk to a depth of about 60ft. from 
the surface, for the provision of four lifts. Tem- 
porary connections have been made between the 
foot of these lifts and the railway tunnels. Both | 
the up and down station tunnels have been com- 
pleted, each 21ft. 24in. internal diameter. 

The running tunnels in a westward direction 
have been compieted, and one of the tunnels east- 
ward is completed for a considerable distance. 

The next meeting of the Institution takes place 
on May 20th, when a paper, ‘‘ Practical Notes on 
the Running of Motor Cars and Cycles,” is to be 
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| 10,237. TRANSPOSING 


read by Lieut. W. G, Windham, R.N., King’s | 


NOTES FROM GERMANY. 


{From our own Correspondent.) 


THe Steel Convention, after the joining of | ; 


** Pheonix,” having been constituted according to 
the originally intended form, its further organi- 
sation is now being takenin hand, The selling of 
the most important articles, such as rails, girders, 
and semi-finished steel, has 
central office in Diisseldorf, and there is talk of 
measures being taken to prevent all intercourse 
between the works and the customers. The 
works get fixed quotations paid for their sup- 
plies, and the difference between these and the 
prices of sale yield the profit to the syndicate, or, 
for exports, in some cases a loss. From the sur- 
plus premiums and costs are paid, and the rest is 
being divided among the works. Export boun- 
ties are distributed in shares among the works, 
10 matter whether they do any export business 
or not. Thus the incitement to export is 
wanting, and the syndicate is free to dispose of 
the contracts offering. Ata general meeting of 
the Steel Convention, which took place on the 
10th inst., the activity of the Convention was 
stated to have been hitherto favourable. Of the 
orders secured which reach up to the end of the 
present quarter, 70 per cent. are for home and 30 
per cent. for foreign delivery. 

Business on the Silesian iron market moves on 

satisfactorily, Pig iron is very firm, and the 
rolling mills have recently raised their prices M. 
2-50 p.t. For scrap iron the former fairly high 
prices are being well maintained. Girders are 
very actively inquired for, and in the rail trade 
‘in Increasing demand is reported, Sheets are in 
good request at rising quotations, and the terms 
of delivery are longer than before. 
_ Most departments of the Rhenish- Westphalian 
iron industry are stated to be in lively occupation. 
Iron ore is in good call, The market for pig iron 
shows an improvement, and the business in semi- 
finished steel is very brisk. Employment at the 
steel works is strong, and prospects are fair in this 
branch. Scrap iron is a trifle quieter now, after 
the principal purchases have been made. Girders 
are in lively request, and rails meet with better 
demand ; for light section rails higher prices are 
realised. Both heavy plates and sheets meet with 
good demand, while the business in cast tubes is 
hut moderately active, 


been given to a} 








The coal trade in Silesia, as well as in Rhein- 
land - Westphalia, is quiet; changes in quota- 
tions have not taken place, but a weakening 
tendency could be felt in several cases, Coke is 
in fair demand generally. On the 6th inst. an 
explosion occurred in the cokeries of Poremba, 
near Zabrze, in Upper Silesia, causing the death 
of three men. 

Pig iron is pretty firm in Austria-Hungary ; 
manufactured iron has been in slightly improving 
request last week. Boiler plates are neglected ; 
rails are quiet ; and the wire and wire nail trade 
is but moderately engaged. A few days ago 
orders for 110,000 q. rails for the Alpine railways 
have been placed, contracts for 40,000 q. rails for 
the Pyhrn railways having previously been 
granted to the Convention ironworks. The term 
of delivery has been fixed for the end of 
December of present year, however, and as the 
mills do not care to work on stock, they are but 
languidly occupied at present. 

Coalowners in Austria-Hungary have consider- 
able difficulty in disposing of their output, 
reduced though it is. In Bohemian brown coal a 
languid business was done upon the week, 
During April of present year the Elbe shipments 
in brown coal have been 0-18 million q. less than 
in April last year, 








THE PATENT JOURNAL. 


Condensed from “‘ The Illustrated Oficial Journal 
of Patents.” 


Application for Letters Patent. 


@7 When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 
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10,232. Oxipe Leap, R. W. E. Maclvorand E. E. 
Burnett, London. 

10,233. TanpEM Gas CyLinperRs, B. H. Thwaite, 
London. 


10,234. Boor Macutngs, W. Jackson and H. N. Pochin, 
London. 

10,235. Propucrion of Actps, T. R. Shillito —(The 
Aniline Colour and Extract Works, Siritzerland.) 

10,236. Puzzies and Games, A. Room, London. 

MECHANICALLY-PLAYED PIANOS 
and Reep Instruments, A. Ingleton, London. 

10,238. PorTaBLE WALL Sections, E. C. Mahony, 
British Columbia, Canada. 

10,239. Motor CycLe Power TRANSMITTER, A. J. 
Barker and C. Westwood, London. 

10,240. Stipinc Pix for Gargs and Doors, A. 8. Lowe, 
London. 

10,241. Extractinc Gotp from Orgs, C. 8. Bailey, 
Jersey. 

10,242. SwWITCHEs, 
Company, Limited. 
United States.) 

10,243. Vapour Evecrric Apparatus, E. A. Carolan. 

(The General Electric Company, United States.) 
10,244. Vapour E.Lecrric Apparatus, E. A. Carolan. 
The Geneval Electric Company, United States.) 
10,245. Vapour Evecrric Apparatus, E. A. Carolan. 
(The General Electric Company, United States.) 

10,246. Vapour Exectric Apparatus, E. A. Carolan. 

(Ti it Company, United States.) 

10,247. Vapour Exvectric Apparatus, E, A. Carolan, 

The General Electric Company, United States.) 

10,248. Vavourn ELectric Apparatus, E. A. Carolan. 
(The General Electric Company, United States.) 

10,249. VapourR E_ecrric Apparatus, E. A. Carolan. 

(The Generel Electric Company, United States.) 

10,250. Vapour Evectric Apparatus, E. A. Carolan. 
—(The General Electric Company, United States.) 

10,251. Mates Boxss, T. P. Collings, London. 

10,252. AxLes for Roap VesiciEs, H. M. Butler, 

London. 

10,253, PNeumatic Tires, G. F. Mason, London. 

10,254. VARIABLE SPEED for Motor VEHICLEs, C. Korte, 
London. 

StrrrRinc Device for Kitcuen Use, M. L. 
Barnett and C. Berner, London. 

10,256. MECHANISM of PapeR Rutinc Macurygs, A. L. 
Barber, Birmingham. 

10,257. Paper RvuLina Macuinges, A. L. 
Birmingham. 

10,258. Cart and Wacon Brakgs, B. Wade, London. 

10,250. Sretinc Screens, J. Clements and G. 

Knowling, Brentford. 

260. Water Heaters, H. T. Fenlon, London. 

,261. AuTomMaTic COIN-FREED MAcHINEs, P. M. 

Justice. — (The Am Talking Seale Company, 

United States.) 

RANGE Finxvers for Guns, G. Forbes, London. 

,263. Ain Cootinc: APPARATUS, F, Robson and J. W. 

Collins, London. 

10,264. ADDING Macuings, H. Eberhardt, London. 

10.265. MANUFACTURE of Mosatc LINoLev, F. Walton, 

London. 

10,266. CIGARETTE Weil, 
London. 

10,267. HeEets of Boots and Snors, J. E. Davidson, 
London. 

10,268. MANURE or FERTILISER DisTRIBUTOR, J. 8. Kemp, 
London. 

10,269. ToBacco STRIPPING MacutngEs, J. G. Havens, 
London. 

10,270. SurELps for Guns, R, A. Hadfield and A. G. M. 
Jack, London. 

10,271. PackIne 
London. 

10,272. MEANS for WASHING TEXTILE Fabric, C. Kellner 
London. 

10,273. Packinc CIGARETTES in Tins, The Imperial 
Tobacco Company (of Great Britain and Ireland), 
Limited, and E. H. M. Gunn, London. 

10,274. RESILIENT WHEELS for VenIccEs, E. F. Piers, 
London. 

10,275. CoLOURED CEMENTS, O. Schmidt and C. Unger, 
London. 


The British Thomson-Houston 
(The General Electric Company, 


= 





he Geneval Electric 









10,255. 


Barber, 





rican 





) 
MAKING 


MACHINES, D. 


for Sturrine-Boxe3, R. Klinger, 


10,276. E.gcrric BLock SigNaL Systems, T. Silvene, 
London. 

10,277. DeTaACHABLE TREAD for PNeuMATIC TiREs, C. 
Dutordoir, London. 

10,278. PAPER BaG MAKING Macuings, A. Parr, 
London. 


10,27%. Ferruves for Furniture, M. R, Allard and 
W. T. Elmore and Son, Limited, London. 

10,280. PROPULSION of VESSELS, J. P. Davies, London. 

10,281. INTERNAL CoMBUSTION ENoInNEs, W. P. Thomp- 
son.—(/l. Holzwarth, United States.) 

10,282, Raisinc SuspMERGED SrructurgEs, J. Geddes, 
Liverpool. 

10,283. VIBRATION-MEASURING INSTRUMENT, J. Schiitte, 
London. 

10,284. SADDLE, J. Head, London, 

10,285. CARBURETTING AIR for Heatinc, The Economic 
Safety Gas Company, Limited, and T. H. Glasscoe, 
London. 

10,286. ConstRucTION of Raprators, C. J. Megevet, 
London. 
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10,287. CoLtars, E. A. Berry, London. 

10,288. CartripGE, W. H. Trask, London. 

10,289. Tarust Brarinc, W. Holthusen, Newcastle- 
on-Tyne. 

10,290, Door-opgninG Device, C. T. Scott, Newcastle- 
on-Tyne. 

10,291. PRINTING 
mingham, 


MacuinerRy, M. Halstead, Bir- 








10,292. Gas Buryina, A. Ashcroft and H. Collins, Bir- 
mingham. 

10,293, WHEELS, A. T. Andrews, sen., West Smeth- 
wick, Staffs. 

10,294. HoLtpinc Tramway Raixs, H. Mattinson, Sale, 
Cheshire. 

10,295. Cuoprina Woop, J. Thomas and E. H. Davies, 
Hereford. 

10,296. Fotpinc Desks for Scuoot Uss. J. D. Bennet, 


London. 
10,297. Printine from Pvargs, A. Myall, Ziirich, Swit- 


zerland. 
10,298. Ciose Fire Cooxinc Ranoes, W. Miller, 
mdon. 
10,299. Jornts for Canisters, W. Gallowsy and R. 
Rodger, Glasgow. 
ag 9° Game, C. Smith, and C. H. and A. Johnson, 


10,301. PAPER-PERFORATING Press, W. J. Bugg, South- 
nd-on-Sea. 

10,302. KNoss for Doors, J. Hargreaves and W. Tillot- 
son, Manchester. 

10,303. BepsTgAD P1LLaRk Eye, T. Moore, Birmingham. 

10,304. Non-vipraTinG SzaT Pituar, A. J. Adcock, 
Birmingham. 

10,305. Device for SHorp Winpows, A. B. Mackie, 
Glasgow. 

10 306. Dryinc Fasrics, P. Bailey and W. Barron, 
Huddersfield. 

10,307. Warp Beams, T., J., R., W., and T. Reeder, 
Manchester. 

10,308. OvERHEAD Evecrric Systems, J. Haydock and 
T. 8. Jones, Halifax. 

10,30. BIRD-RECORDING Nests, R., 8. H., M. L. G. E., 
M. H., 8. H., and J. Youde, Liverpool. 

10,310. PLATEN PRINTING MACHINES, E. Sword, South 
Shields. 

10,311. Locomotives, H. Reid and D. MacN. Ramsay, 


gow. 

10,312, Hzet Ties for Boors and SHors, W. Joyce, 
London. 

10,313. FLurm Pressure Turernes, J. G. 
London. 

10,314. Saips’ Loes, J. C. Dobbie, London. 

10,315. Tires for Motor Cars and Cyc ues, A. Pearse, 
London. 

10 316. CLump Furniture for Printers, T. Bannister, 
Blackpool. 

10,317. INcANDESCENT Gas Lamps, E. A. Arculus and 
P. Wigley, Birmingham. 

10,318. Macutne for FILLING REecEPTACLES, G. F. Clark, 


Kincaid, 


mdon. 

10,319. Improvep Piston Rive, G. 
London. st 

10,320. DistiLLation of Wuiskry, Xc., E.” Vignier, 
London. 

10,321. Sash Fasreninos, J. A. Taylor, London. 

10,322, MeTHop of ApJsustinc Waist Bets, H. M. 
Knight, London. 

10,323. PLuc Taps and Cocks, C. 8. Snell, London. 

10,324. Firrincs for Doors, C. 8. Snell, London. 

Bouts for Doors, C. S. Snell, London. 


R. de Peyrecave, 


on. 

10,327. Coat Boxes, J. G. Hampson, Liverpool. 

10,328. Carriers for INcANDESCENT Gas Liout, K. 
Mayer, Barmen, Germany. 

10,320. Street Gas Lamps, F. W. Thielenhaus, C. Voll- 
mann, and W. Kvertz, Barmen, Germany. 

10,330. FLEXIBLE Ruuers, P. C. Lawless, London. 

10,331. Frames for Motor Cycies, L. Masi and C. 
Vigneaux, London. 

10,332, WarpRosgs, KR. H. Taylor, London. 

10,333. Gas Firtrsc, C. Hoddle and F. 8S. Thorn, 
London. 

10,334. APPARATUS for SusPENDING CuHarRs, G. L. 
Cumberland, London. 

10,335. STeERING Gear for VEHICLES, F. Humphris, 


mdon. 

10,336. HypRAULIC MOULDING PrEssgs, P. Bonvillain, 
London. 

10,337. Track HoupeErs, B. Johnson, London. 

10,338. Matrices, F. H. Pierpont and H. M. Duncan, 
London. 

10,339. PoLisHinc MIL 
Bailey, London. 

10,340. PHOTOGRAPHIC 
London. 

10,341. Vapourn EvLectrric Apearatus, E. A. Carolan. 
The General Electric Companu, United States.) 
10,342. DIAPHRAGM-ACTUATED MECHANISM, The War- 
wick Machinery Company, Limited.—(The Genral 

Electric Company, United States.) 

10,343. TurBInEs, The Warwick Machinery Company, 
Limited.4{7The General Elvctric Company, United 
States. 

10,344. Gas Propucers, H. Gerdes, London. 

10,345. Devices for HicH-sPEED Motors, 8. Z. ck 
Ferranti, London. 

10,346. STRETCHING WIRE CLotn, W. A. Hoffiuann and 
G. Gosch, London. 

10,347. NON-REFILLABLE Bott ss, E. A. Edes, London. 

10,348. WatcHeEs, F. Faller, London. 

10,349. Heatine HoLLow Wark for Suapine, R. Thiel, 
London. 

10,350. Process for PropucinG Soar, F. A. V. Klopfer, 
London. 

10,351, AXLE Barrets for WHgELs, H. M. 
London. 

10,352. Manuracture of Brusues, A. H. 
and D. Zambaux, London. 

10,353. Saucepans, W. 8. Simpson, London. 

10,354. SuRFAcE CONDENSERS, L. R. Alberger, London. 

10,355. APPARATUS for SorreNING WarTER, H. J. Fox, 
London. 

10,356, ConsTRUCTION of ELecTRIC TROLLEY ARMs, E. 
B. Phillips and T. C. Parkin, London. 

10,357. Construction of PinceNEz, L. Courlander, 
London. 

10,358. CONSTRUCTION of FEED-HEATERS for BoILERs, 
T. A. Reed, London. 

10,359. INpicaTING the CHANGE of IMMERSION of SHIPs, 
T. A. Reed, London. 

10,360. MANUFACTURE of RepucING AcENTs, J. Y. 
Johnson.—(The Badische Anilin und Soda Falvrik, 
Germany.) 

10,361. TREATMENT of Wort, F. B. Aspinall and M. J. 
Cannon, London. 

10,362. PEELING CorrgE Beans, O. Imray.—(H. Hart, 
India.) 

10,363. Sarety Mecuanism for Pit Cacgs, |). Rogers, 
London. 

10,364. ELECTRICALLY - PROPELLING Toy Cars, F. 0. 
Trautmann, jun., London. 

10,365. BRAKE APPARATUS for RuppER HEaps, A. Evans, 
London. 

10,366. ExpLosive, N. Guthridge, London. 

10,367. CARBURETTERS, Societe Anonyme des Auto- 
mobiles Aries, London. 

10,368. PoWER-TRANSMISSION GEAR, M. G, and 1). R.de 
Simone, London. 

10,369. Stor VALVEs, J. Coxon, jun.,and J. Coxon, sen., 
London, 

10,370. StoRaAGE Barrery Puates, A. J. Boult.—(¢. 
Potter, United States.) 

10,371. DETACHABLE Button, C. Reininghaus, London. 

10,372. PrcttRE Mount Cutrinc Apparatus, W. W 
Izzard, London. 

10,373. CROCHETWORK Buttons, |. Kalliwoda, London. 

10,374. Macutings for CoMPRESSING the HEELS of Boots 
and Ssogs, I. Ross, T. Peberdy, and W. Earp, 
London. 

10,375. Boot-FINISHING MacuIngs, |. Ross, T. Peberdy, 
and W. Earp, London. 

10,376. AppaRaTts for SIGNALLING, N. Jacobsen, 
Liverpool. 

10,377. Cuttine Larp, &c., T. Brown, Liverpool. 

10,378. REVERSIBLE Seats, E. A. Stanley and J. E. 
Anger, Liverpool. 

10,379. GENERATING Heat, L, Partl, G. K:rolyi, and E. 
Paatz, London. 

10,380. TRANSMITTING 
London, 


Feepinc Apparatus, W. O. 


Cameras, N. Wladimiroff, 


Butler, 


Robertson 


Rorary Motion, J. Brenta, 





10,381. Removine Nicotine from Toxsacco Lear, B. 
Schliebs, London. 

10,382. Puayinc Musica InstrumMENTs, 8. Kagan, 
London. 

10,383. SHow-casges, F. J. Henry, London. 

10,384. ConTROLLING Encinges, H. W. Bradley, H. N. 
Bickerton, and D. Clerk, London. 

10,385. INTERNAL ComBusTION Enotngzs, J. W. Cross, 
London. 

10 386. Trres. W. H. D. Livingstone, London. 

10,387. Sarety Pin, C, Andresen, London. 

10,388. Stamp Mitxs, W. Fowler, London. 

10,389. Prue Cocks, J. Dewrance and G. BH. Wall, 
London. 

10,390. Counter Mecaanism for Gamgs, J. W. Moore, 
London. 

10,391. ExecrricaL Time Cut-ours, F. Neugebauer, 
London. 

10,392. Prcrurg Carp Game or Puzziz, O, Lingohr, 
London. 

10,398. ELEcTRO - MEDICAL Apparatus, H. I. W. 
Schwedler, London, 
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10,394. Leap Pips, F. Briefs, Diisseldorf, Germany. 

10,395. Routgau Opener, F. Kunz, Germany. 

10,396. Stzam Pump, W. P. Gauvain, Leeds. 

10,397. Wispow Fiower-box, T. Hemming, King’s 
Norton, near Birmingham. 

10,398. Motor Veuicies, J. Weller and Hitchon Gear 
and Automobile Company, Limited, Church, Lanca- 


shire. 

10,309. Looms for Wzavinc, J. Barlow and N. Cal- 
verley, Halifax. 

10,400. VARIABLE SpgepD Gears for Motor Cycuezs, F, 
H. Maberly, Birmingham. 

10,401. Recepraces for Cicar Asa, H. and 8S. Brace- 
well, Glasgow. 

10,402. Detector Lock for Gas Connections, H. 
Rotherham, Coventry. 

10,403. Lire-cuaRDs for Tramcars, J. Cowgill, H. A. 
Gradwell, and R. Dale, Bradford. 

10,404. MeTrHop for KECLAIMING VULCANISED INDIA- 
RUBBER, A. I. Rath, London. 

10,405. Mou.ps for VULCANISING INDIA-RUBBER TIRES, 
A. L. Rath, London. 

10,406. INTERNAL CompustTion Enotes, F. T. Reid, 
Exeter. 

10,407. Construction of Hun for the Drivinc-wHEEL 
of Bicycies, F. E. Baker and The Premier Cycle 
Company, Limited, Coventry. 

10 408. Wricut Recorper for WEIGHING MACHINES, 
T. J. MacKay, Stoke-on-Trent. 

10,409. Contixvovs GENERATOR for the Propuction of 
ACETYLENE Gas, H. F. Docherty, E. G. Peyton, 
and A. M. Craig, Glasgow. 

10,410. Propuction of AceTYLENE Gas, H. F. 
Docherty, E. G. Peyton, and A. M. Craig, Glasgow. 

10,411. SHapEs for Or. Lamps, H. F. Docherty and A. 
M. Craig, Glasgow. 

10,412. PeRamBucators, H. Chappell, London. 

10,413. Retina PiatTe or Fitm, A. W. Thatcher, 
Bristol. 

10,414. Bouts, C. Showell, Birmingham. 

10,415. StockinG, E. Hutchinson, Birmingham. 

10,416. OpgENERS, ScutcHERS, and Lap Macuings, J. L. 
Rushton.—(C. Bernard, France.) 

10,417. Tramway Pornts, L. Fletcher, Manchester. 

10,418. Macutnes for DisTRIBUTING MANURE, J. Allan, 
Glasgow. 

10,419. SIGNALLING in RatLway Trains, J. Westaway 
Liverpool. 

10,420, Knire CLEANER, G. Crothers, Glasgow. 

10,421. Cuttinc Paper Suavines, J. W. 
Glasgow. 

10,422. Liners for CENTRIFUGAL Separators, A. L. 
Christenson, London. 

10,423, INTERNAL ComBusTIon Motor, H. Whidbourne, 
Plymouth. 

10,424. Bosprns for Looms, The British Northrop Loom 
Company, Limited.—(The Northrop Loo Company, 
United States.) 

10,425. Cottars and Currs, T. Holt, jun., and T. J. 
Yates, Manchester. 

10,426. WARPING Macutngs, R. C. Livesey, Manchester. 

10,427. Ware Stop Mortons for Looms, R. C. Livesey, 
Manchester. 

10,428. WEIGHBRIDGES, J. Greenhough, Liverpool. 

10,429. ELtectrric Lamps, W.McAuslane, Liverpool. 

10,430. ELectrric CaBLEs, A. Whalley and E. A. Bayles, 
Chester. 

10,431. Moristentnc CiotH for Copyine 
G. Stern, Berlin. 

10,482. PNeumMaTic TIRES, J. McConechy, Glasgow. 

10,433. PweuMaTic CLEANER for TuBEs,W. B. Lakeman, 
Devonport. 

10,434. INTERNAL ComBusTION Motors, H. E. Gamble, 
London. 

10,435. STEAM TuRBINES, G. A. Nussbaum, London. 

10,436. Mops, F. Cooper, London. 

10,437. Boots, E. D. Brewer, London. 

10,438. STEERING Axes, H. M. Butler, London. 

10,439. BooKBINDING, C. Chivers, London. 

10,440, AUTOMATICALLY-REGULATING TEMPERATURES, 
D. L. Allen, London. 

10,441. Book Pressinec, C. Chivers, London. 

10,442. Frxinc Tires to Rims, J. H. Nunn, London. 

10,443. CigaR and CIGARETTE Ho.wper, T. H. Vale, 
Birmingham. 

10,444. BicycLE Stanp, H. Brown, Eversley, Hants. 

10,445. Cuarrs, H. Brown, Eversley, Hants. 

10,446. CycLe Stanps, H. Brown, Eversley, Hants. 

10,447. MrrrE-cuttInG Brock, D. J. C. Laker, London. 

10,448. Evectric Iexttion Corts, 8. H. Halford, EK. 
Shouls, and S. Bridgwater, London. 


Bennet, 


WRITINGS, 


10,449. Automatic P1aNo Payers, A. E. Mills, 
London, 

10,450. Sroves for Dryine Movutps, C. Morehead, 
London. 

10,451. UNsToprERING Macuines, T. N. Cretney, 
London. 


10,452. SUPERHEAT REGULATORS, E. M. Eden, London. 

10,453. GARMENT Supporter, W. A. Wright, London. 

10,454. Smoke Consumer, J. B. Barrett, London. 

10,455. ELEVATED StrucTuREs, J. Struthers, London. 

10,456. Etzcrric Switcnes, The British Thomson- 
Houston Company, Limited.—(The General Electric 
Company, United States.) 

10,457. Kiecrric Motors, The British Thomson- 
Houston Company, Limited. —(The General Electric 
Company, United States.) 

10,458. ELectric Motors, The British Thomson- 
Houston Company, Limited.—(7he General Electric 
Company, United States.) 

10,459. Exectric Contro., The British Thomson- 
Houston Company, Limited.—(The General Electric 
Company, United States.) 

10,460. Etgetric SwitcHes, The British Thomson- 
Houston Company, Limited.—({The General Electric 
Company, United States.) 

10,461. Switch RuaEostats, The British Thomson- 
Houston Company, Limited. (The General Flectric 
Company, United States.) 

10,462. NON-REFILLABLE Bort es, J. W. Calef, London. 

10,463. Means for Propucinc Sounp VisRations in 
Water, H. H. Lake.—(Submarine Signal Company, 
United States.) 

10,464. CHILDREN’s Toy Books, H. 8. Dean, London. 

10,465. Roii-top Desks, H. Abrahams, London. 

10,466. Process for MAKING CANDLES, C. Dreymann, 
London. 

10,467. Vatves, J. Pickbourn and J. J. Cooper, 
London. 

10,468. Grinpinc Apparatus, G. Mayer, London. 

10,469. LuBricaTInG Devices, J. Thame, London. 

10,470. APPARATUS for SKINNING Maizg, J. Livesey, 
London. 

10,471. SEPARATING Orn from Steam, R. 
London, 


L. Gamlen, 


10,472. CaRBURETTERS, R. E. Ellis.—(Za Sociéti 
Anonyme des Automobiles Aries, France.) 
10,473. Lupricating Apparatus, T. W. Barber, 


London. 






















526 


THE ENGINEER 


May 20, 1904 





oo 
——_— 





Barber, 


Hunt, 


FugL, 


10,478. PoOWER-PROPELLED VE3SELS, T. W. 
10,475, IwreRNaL ComBcstion Enaings, J. S. V. Bick- 
ford, London. 
et Cie., London. 
10,477. Apraratus for Recetvinc SUBMARINE SIGNALS, 
States.) 
10,478. PuncHtnG and Reaistertne Tickers, F. Lloyd 
Limited, London. 
10,479. Por-cornn Cake Macnines, R. E. 
10,480. Vapoagistina Liqvip 
London. 
H. G. Rodges, 
London. 
10,482. Steam Generator, E. J. Hess, London. 
London. 
10,484. Apparatus for Caarcine Gas Rerorts, E. D. 
10,485. Hvyprautic Bavances, H. J. Haddan. — (M. 
Liobet, Spain ) 
Shiw, London. 
10,487. Lrquip ReeuLators fcr Borers, J. Evans and 
10.488. Exrtainc Devices for LiGirxinGg ARRESTERS, 
I. B. Birubvum and F. G. Bell, London. 
10,490. PresERViNnG Hops, F. Lustig, London: 
10,491. NON-REFILLABLE LBortties, T. Heffernan, 
on. 
10,492. ELecTrRicAL MEAsuRtNG INSTRUMENTS, D. K 
- K. Edgceumbe and E. I. Everett, London. 
Lake. (Submarine Signal Company, United States.) 
10,494 Ticker Puscuin3, F. Li-yd and The Ticket 
10,495. Sounp Finptne, H. Lake. —(Submarine 
Sigua! Comp wny, United Sates ) 


London, 

10,476. GasiricaTion of Liqvrp FugL, Société Claudel 
H. H. Lake.—~(Submarine Signal Company, United 
and Theo Ticket Punch and Register Company, 
London. 

A. A. Eveno, 

10,481. Boot-FiNISHING MACHINE, 

10,483. VARIABLE Speep Gear, F. W. Schroeder, 
Holmes, Tondon. 

10,486. Caance-sP-&D Gzar, A. Sydenham and W. T. 
UD. Lewis, London 

10,489. Matvatne Raw Wuiskey, R. Hunt, Liverpool. 
Lond 
M 

10 493. PropucinG Sounp Viprations iu Water, H. H. 
Punch and Register gg, ag aa op London. 

19 495. Brick KiLn3, R. J. Hadlington, Birmingham. 
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10,497. Boot Fasteners, C. E. 
Cornwall. 
10,493. LuBricators for MiLLstoyg MILL3, R. Walker, 
Stiffurd. Essex. 
10,49). Propucine Ficurep Patrerns, H. O. Brandt, 
Manchester. 
10,500. CHANGE Speep Gear for Motor Cycugs, R. 
Heaton and A. Townend Stockton-on-Tees. 
10,50L. Inregsat Comau stion Exorngs, E.E. Bernhard, 
London. 
10,502. Evectricity Merers, R. C. Griesbach, Erding- 
ton, Birmingham. 
10,503 Ececrraic Tram Cars, W. A. 
Mirfield, Yorks. 
10,504. Dog CoLLar and Leap, A. E. Bishop, Bristol. 
10,505. Reversine Gear for SHarrinc, K. Barkhato, 
Southampton. 
10,506. RartLway CarriaGe Locks, 
Manchester. 
10,507. Cycte Sappres, J. B. Brooks and J. Holt, 
Birmingham. 
10,508. FasTENER for Postat Wrappgrs, M. Lawton, 
Birmingham. 
10,509. Tram Car SPEED Recorpers, R. J. Appleton 
and J. Oulton, Bradford. 
10,510. Lavatory Wash Bastns, R. T. Johnson and 
Johnson Brothers, Limited, Manchester. 
10,511. Commutator Brush Hoipers, W. Heap and 
W. A. Barnes, Manchester. 
10,512, PREPAYMENT Mecaanism, J. Hawkyard and 
Meters, Limited, Manchester. 
10,513. Excentrics, J. H. and G. Nutter, Manchester. 
10,514. INTERNAL ComBusTION Motors, J. B. Bindloss, 
Manchester. 
10,515. Currer for Watt-paper, H. A. and W. 
Morgan, Birmingham. 
10,516. Scorinc Apparatus for Bripce, P. Edsall, 
ndon. 
10,517. RecisterR Grates, G. A. Booth, Preston. 
10,518. Mecuanicat PLovueus, J. Larson. London. 
10,519. Steam BorLer Economisers, T. Lonsdale, 
Halifax. 
10,520. RESILIENT HEELS, A. E. Moore, London. 
10,521. Boor Fasteners, C. E. Player, Cornwall. 
522. INK Eeaser, R. B. Black, London. 
3. Foot Mat, H. 8. Woodyer. Manchester. 
10,524. Moura Orcans, R. Field and A. Hanson, 
Huddersfield. 
0,525. Rotary Brusa Drivinc Gear, J. MacLean, 


Player, Peuryn, 


Entwistle, 


R. Georgeson, 


A. 


10,! 

Glasgow. 

10,526. Fixinc BRIsTLes to Brusa Stocks, J.MacLean, 
Glasgow. 

10,527. Maring BorLer TcBE-PLATE Prorector, I. 
Morris, Dudley, Staffs. 

10,528. CuTTiING Macuine for Stong, W. H. Fitton, 
Leeds. 

10,529. Lames, F. M. Sims, Manchester. 

10,530. Hoor Paps for Horsgs, J. Bilsborough, 
Manchester. 

10,531. AvuTomMaTic SasH Locker, J. OU. Buchanan, 
Edinburgh. 

10,532. CLEANING MacHINE BLankets, The Calico 
Prirters’ Association, Limited, and H. A. Costobadie, 
Manchester. 

10,533. Water Heaters, G. Bailey, London. 

10,534. Fort Economiser, J. Shaw, London. 

10,535. Fotpinc Door Locks. F. Bohne, Hanover. 

10,536. CANDLES, A. Baase, Hanover. 

. CLoseT Seats, A Richter, Hanover. 
0,533. GENERATING GAsEovs Mepium from Arr, J. N. 
Alsop, L- ndon. 

10,539. TREATMENT of RErvse, J. H. W. Stringfellow, 
London. 

10,540. CarTrip3E3, A. Reichwald. —(Fried. Krupp 
Akticngescllachst, Germany.) 

10,541. BRiqueTTE PressgEs, A. Reichwald, London. 

10,542. AmMmuNITION WaGons, A. Reichwald. — (Fried. 
Krupp Aktiengesellschaft, Germany.) 

10,543. Ciutcn, 8S. Knight, E. H. and E. Homan, 
London. 

10,544. Hair Paoreztor for Motorists, M. A. G 
Jenkins, London. 

10,545. RarLway Sicnar, C. Dutton and McKenzie 
and Holland, Limited, London. 

10,546. Rattway CARRIAGE Door Opener, H. Addison, 
Birmingham. 

10,47. STORING APPARATUS, Johnsen and Jorgensen, 
Limite 1. —(4. Leonhardi, Germany.) 

10,548. PHoTrocRaPHic Frames, F. J. Hall, London. 

10,549. FLUSHING WaTeR Apparatus, E. D. Muecrs, 
London. 

10,550 MARITIME SIGNALLING Apparatus, G. Gregory, 
W. H. Ellis, and P. KE. V.G Plater, London. 

10,551. ELectrric Motors, F. Krizik, London. 

10,552, INVERTED INCANDESCENT Gas Lamps, J, Altman, 
London. 

10,553. Fry Catcuer, W. Dudek, London. 

10,554. PRODUCING WAVE-LIKE MOVEMENTS in WATER, 
H. Hoeglauer, Liverpool. 

10,555. INCANDESCENT MANTLE Rop Howper, J. 
Hartley, London 
556, Sewers, J.. Arnold, jun., London. 

MECHANICAL Piano PLayers, H. T. Logan, 

10,558. RatLway SIGNALLING, W. R. Sykes, Bickley, 
Kent. 

10,559. GALVvANIc Batreriss, Siemens Bros. and Co., 
Limited, and W. F. Eichenauer, London. 

10,560. SuBMaRINE Lamps, R. H. Davis, London. 

10,561. WELT OPENING MACHINE, O. Robinson, London. 

10,562. AXLE-BEARING Boxes, H. Stiiting, London. 

10,563. MeTAL BuRNISHER, H. C. Sanders and F. W. 
Rumball, London. 

10,564. Stream Recuiators for Gas GENERATORS, J. 
Delassue, London. 

10,565. Gun Carriaces, A. T. Dawsonand G. T. Buck- 
ham, London, 


10,566. Paorocrapatc Sauttrers, A. B. Allen, London. 

10,567. Gotr CLuss, W. J. Travis, London. 

10,568 Pu toorapaic ENLARGING Apparatus, W. C. 
Hughes, London. 

10,569, LoBricant for Spinntinc MACHINES, A. Guille- 
maud, London. 

10,570. CaLenpar, G. Lang, London. 

10,571. Daiius, T. E. Adams. London. 

10,572. Bakine Oven, A. Weber, London. 

10,573. Trays, A. G., G. A., and F. W. Burnard, 
London. 

10 574. Suction Devices, E. Roth, London. 

10,575 Type Printing Teceorapus, E. J. Steljes, 
London. 

10,576. Sprinc Scpports for Taarters, A. C. Hern, 
London. 

10,577. ExpLosion Enoives, F. H. Smith, London. 

10,578. TuRBINE Governors, W. L. R. Emmet and 
O. Junggren, London. 

10,579. CoTrer for PLantinc Macutines, J. Gohres, 
Berlin. 
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10,580. SELF-RESULATING LurRicator, J. R. Vale, Blox- 
wich, 

10,581. LINEN-WASHING MACHINE, J. Gordon and T. W. 
Porter, Brighton. 

10,582. [NTERNALLY-FIRED STEAM Borcers, H. Schofe'd 
and O. P. Macfarlane, London. 

10 583. Cycte Lamps, F, J. and C. A. Miller, Birming- 


nam. 

10,584. Drartn VaLve for Steam Encings, F. W. Snell, 
Swiadon. 

10,585. Comprnep NecKkugt and Cuan, J. H. 8. Elliott 
Cardiff. 


10,586. Manuracrurs of Starcu, A. J. Humphreys and 
T. J. Harrison, Ilford, Essex. 

10 587. SELF-Binr NG Book Cover, W. J. Hood, Maid- 
stone. 

10,588. Eac Poacuer, 8S. Leach, London. 

10,580. MAKING ARTIFICIAL FLowers, J. H. Chamber- 
lain.—(H. and J. Lemaire, France.) 

10,590. SPRENGTHENING CARDBOARD Boxegs, A. H. 
Stevenson, Manchester. 

10.591. Mixturefor Proouctne a Beveraae, G. Bright, 
Sea View, Isle of Wight. 

10,592. CoLLAps!BLE Fire Guarp, T. D. Jackson and T. 
Elwood, Stockton-on-Tees. 

10,593. Device for Fiturnc Fountain Pens, J. M. Nolan, 


n. 

10,594. MacHINE for Ratsinc Rartway Tracks, E. Hol- 
brook, Manchester. 

10,595. SeL_F-actinc Mu es, Platt Bros. and Co., 
Limited, and B. J. Holt, Manchester. 

10,596. Pygumatic Tires for Cyc.es, W. Bradley, Man- 
chester. 

10,597. PHOTOGRAPHIC PRINTING FRAME, 
Birmingham. 

10,598. ELecrric Conpuctors, E. E. Kelsey, Lingfield, 
Surrey. 

10,599. Device for Winpinc CLotues Livgs, S. Miller, 
Glasgow. 

10,600. LAMPHOLDER for RaILway VEHICLEs, W. Brown, 
Glasgow. 

10,601. Mitts for RoLiinc Bars, J. C. Lee, Ebbw Vale, 

on. 

10,602. Pickaxes, W. H. Mitche!l and G. Bradley, 
Glasgow. 

10,603. MacutveEs for CrusHiInG CLINKERs, H. J. Scott, 
Manchester. 

10,604. ADVERTISING, C. Wokes, Hull. 

10 605. BuLKBEAD Doors, W. Kirkaldy, Glasgow. 

10,606. SHartCovuptine, R. H. Cronkshawand Howard 
and Bullough, Limited, Accrington. 

10,607. Gas Propucers, R. Kennedy, Leeds. 

10,608. Dynamo ELectric Macginery, R. Kennedy, 
Le 


Ss. 


J. Batty, 


10,609. SHOE FasTENER, S. Bottcher, Berlin. 

10,610. Wire, G. H. Nisbettand D. Bates; Liverpool. 

10,611. Hosz, G. Templeman, Ruddington, near 
Nottingham. 

10,612. Inter Pipe for CENTRIFUGAL 
A. L. Christenson, London. 

10 613. NumBERING VEHICLES, W. H. 
Hyland, Wolverhampton. 

10,614. SaFETy-pins, C, E. Player, Cornwall. 

10,615. StipInG Winpows for Carriages, G. C. 
guson, Belfast. 

10,616. Pitts, J. Mintoft, Alne, near York. 

10,617. ComBusTIBLE Fasrics, W. Waddclow, Bury 
St. Edmunds. 

10,618. Iron, F. L. Broughton. London. 

10,619. Or, Lamp, T. N. Atkinson and W. McKie, 
London. 

10,620, ARTIFICIAL FvEL, P. Wilshere, London. 

10,621. Lirrinc Tray, RK. Martin, London. 

10,622. Corrin Hanp.gs, I. Parsons, Clive and Com- 
pany, Limited. and C. Meeres, London. 

10,623. TROLLEY-CONTROLLING Device, H. W. Nichols, 
London. 

10,624. RETARDING the SpgeEp of VessELs, A. Zerbe, 
London. 

10,625. SprinpLEs for Cycugs, &c., L. Laxton, London. 

10,626. Exuaust VaLves for Encrngs, V. W. Delves- 
Broughton, London. 

10,627. BLuEING Mixers for WasHING MacuinEs, E. W. 
Grace, Kingston-on-Thames. 

10,628. INspECTION EYE, J. Knight, London. 

10,629. AIR-FILTERING Nozze, F. T. Shuter, London. 

10,680. ConsTRUCTING Masonry STRUCTURES in 
Rivers, E. de Pass.—(La Société Daydé vt Pillé, 


SEPARATORS, 


Jones and W. 


Fer- 


France. 

10,631. PLatrorM to Carry Caarrs, G. L. Cumberland, 
London. 

10,632. Macutne for Scatinc BorLer Tvses, G. W. 
Cousins and J. Guthrie, Grays, Essex. 

10,633. Fezpinc Stoppers fur Piczons, A. W. Nevett, 
London. 

10,634. Hermetic Capsuce, A. F. Webb, London. 

10,635. AmMuNITION Wacons, Fried. Krupp Aktien- 
gesellschaft, Londcn. 

10,636. NEw HypRo - CARBON P. Auriol, 
London. 

10,€37. Coin-FREED Apparatus for IssuIne TICKETS, 
R. P. Link and W. EB. Rowlands, Liverpool. 

10,638. Apparatus for MANUFACTURING Boot TREES, 
J. Maude, London. 

10,639. APPpaRaTus for MANUFACTURING Boot TREES, 
J. Maude, London. 

10,640. Wire Fences, H. C. Woistmoreland.—(H. A. 
Westinoreland, Natal.) 

10,641. Universat Joints for CoNNECTING SHartino, 
D, Walker, London.- 

10,642. Lockinc Nuts and Bouts, J. E. 
London. 

10,643. RAILWAY-SIGNALLING APPARATUS, 
mans, London. 

10,644. Macaine for Curtine Penc1zs, F. E. V. Baines, 
London. 

10,645. Grates, J. H. Adams, London, 

10,646. REGULATING MEANS for ELECTRICAL APPARATUS, 
A. J. Boult.—{J. B. Entz, United States.) 

10,647. BEARINGS for Motors, C. de Kando, London. 

10,648. Evecrric Motor Systems, C. de Kando, 
London 

10,649. ORNAMENTAL Giass, C. 8. Dolley and H. H. 
Belknap, London. 

10,650. BurLpinc Biocks, F. W. Blakexlee, London. 

10,651. PREPARATION of MILK for FEEDING PURPOSES, 
F. Baumann, London. 

10,652. Borer Lusricators, A. J. Boult.—(/. @. Tal- 
mage, United States.) 

10,653. Mepictne for the Curs of Pives, E. C. Jamie- 
son and F, Davis, I.ondon. 

10,654. ComBINATION CULINARY UreEnsILs, H. McClure, 
London. 

10,655. MeTatiic Packincs, The British Thomson- 
Houston Company, Limited.—(The General Electric 
Company, United States.) 

10,656. Etxcrric Enctosep Fuses, W. Fellenberg, 
London. 

10,657. PRevENTION of Fraup, G. Leach, London, 


Moror, 


Ransome, 


A. Neele- 





10,658, Knire CLEANER, H. E, Kent, London, 


10,659. Wrinpow SasH Fastener, J. Ellis, London. 

10,660. Mirrors, C. K. Mills.—(A. Bastet, France.) 

10,661. GkaRtNe for Motor Cars, A. B, Carey, London. 

10,662, Supptyina Evectric Current, C. H. Merz and 
A. H. Marshall, London. 

10,653. GuN-cotron Biocks, G. W. Bell, London. 

10,664. Convertina Woop CELLULose into Svar, 
M. F. Ewen and G. H. Tomtinson, London. 

lu,665. EcG Packer, M. Maguire, London, 

10,656, Eaa Beater, J. G. Gatley, London. 

10,657. ELectric CLocks, P. M. Justice.—(J. S. Muise, 
United States ) 

10,668. Matrresses, G. Hetzel, London. 

10,659. INTERNAL Combustion ENGiNgs, A. Mietz and 

C. W. Weiss London. 

10,670. Srtica Guass, J. F. Bottomley, R. &. 
and A. Paget, London. 

10,671. Mostc PRINTING APPLIANCE, 

ndon, 

10,672. Vapour Extxctric Apparatus, F, W. Le Tall. 
HAThe Coopr Hewitt Klectric Company, United 
States.) 


10,673. INTERNAL ComBusTioN Enotnes, D. J. Smith 
and W. McHarry, Lordon. 
10,674. Manuracturinec TaousErs, J. 
London. 
10,675. TRANSPORT APPARATUS for MATERIALS, H. Brink, 
ondon. 
10 676. Mutti-coLtour Printine, R. Bachrach, A. 
Harfener, and J. Bachrach and Harfener, 
ndon. 
10,677. CARBURETTING AlR, M. Steel and R. Thornton, 
ndon. 
10,678. Nirro-compounps, H. H. Lake.—(K. @klev, 
Germany.) 
10,679. Disc-Grinptnc Macuiygs, T. Lumsden and W. 
Battensby, Lond -n. 
10,680. RarLway Switcuino Apparatus, A, Necleman, 
London. 
10,681. PREVENTING WHEELS SLIPPING, H. 8. H. Caven- 
dish, London. 
10,682. Rorary Furnaces, F. Heberlein and W. Hommel, 
London. 
10,683, Crutrcaugs, W. H. Wheatley.—(The E. 
Company, United States ) 
10,684. SpeED Gear for Motor Cycuer, F. C. Haste, 
London. 
10,685. RoLiers for Winpow Suaves, W. H. Wkeatley. 
4. Sumar, -— ) 
. Preservine Ecos, H. Leonhardt, London. 
10,687. Pneumatic Apparatus for TRAN: MISSION 
Messaces, R. Clark, London. 
10,688. Davice for GRinpinc Commurtators, J. Bohm, 
London. 
10,689. Sweermnc Curmneys, K. E. Seidel, London. 
10,690. Manuracturinec Spancves, H. E. Triemer, 
London. 
10,601. ELECTRICALLY-OPERATED TYPEWRITERS, W. J. 
Roussel and A. King, London. 
10,692. Hanp Trucks, J. E. Minter, London. 
10,693. HorsEsHoers, C. W. Voskamp, Londun. 
10,694, Spring WuHeeE -s, E. N. Sheldon, London. 
10,695. Frre-Escapg, G. Honeyball and E. D. Sadier, 
Ipswich. 
10,696. Hat-FRAME Formers, E, A. Howe, New York 


Hutton, 


E. Cremers, 


Stevenson, 


W. Bliss 


of 


City. 
10,697. TRANSMISSION MecuanisM, G. and H. P. Dillig, 
London 
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10,698. AvTOMATIC REVERSIBLE Dry Seat for Trax- 
cars, T. H. Dent and G. Leach, Preston. 

10,699. SrLencers for Guns, R. Lucas, London. 

10,700. SecurE SELF-LOcKING Nut and Bo rt, G. F. 
Howarth and H. Broadbent, Hatfield. 

10,701. CLEANING FILTERING MATERIALS, F. W. Dobson, 
Manchester. 

10,702. Gotr Ciuss, H. J. Bubb, Glasgow. 

10,703. Porato PLANTER, E. Emmsand A. E. Shrimpton, 
Redditch. 

10,704. Compositions for PREVENTING ‘ SET-OFF 
PrintinG, G. S. Duncan, London. 

10,705. Stanp for Hats, W. H. England, Leeds. 

10,706. FouR-WHEELED VEHICLEs, J. Mutch, Glasgow. 

10,707. Forceps, R. Zentner, Germany. 

10,708. Supports for Bicycuies, J. Lemp, Germany. 

10,70. Dry Ces, W. B. Stéckigt. Germany. 

10,710. INLaip Sprincy Evastic Rtivyo, M. R. Zechlin, 
Germany. 

10,711. Motor VEHICLE for AGRICULTURAL PURPOSES, 
A. Fride, Germany. 

10,712. NON-SKIDDING TREAD to PNgumaTic Tirgs, W. 
G. Weston and The “‘Imperial” Tire and Rubber 
Company, Limited, London. 

10,713. HyDRAULIC TRANSMISSION DyYNAMOMETER, A. S. 
Younger, Glasgow. 

10,714. Seat Locks, J. Liddle.—(The Columbus Meter 
Seal Manu facturing Company, United States.) 

10,715. Spring Rockinc Cuarrs, A. W. Schram, 
Glasgow. 

10,716. Wasproses and their Fitrinas, 8S. W. Bonsall, 
Birmingham. 

10,717. CenrrirucaL CLiutcu Device, T. L. and T. J. 
Sturtevant, London. 

10,718. Non-stippiInc Cover for Tires, H. and J. 
Howarth, Manchester. 

10,719. Hot-atk Enoinks, J. Mees, Stourbridge, Wor- 
cestershire. 

10,720. Croquet MEasurER, W. W. C. Verner, Londun. 

10,721. Fisnina-rops, W. H. Foster, Ashbourne, 
Derbyshire. 

10,722. REVERSE CURRENT ELEctTRIC CircUIT BREAKERS, 
L. Andrews, Manchester. 

10,723. Evectric Circuit BREAKERS, L. Andrews, Man- 
chester. 

10,724. Gyratory WATER-TUBE BotLer, H. Brown, 
London. 

* Dry 


‘in 


Sgats” for Tramcars, W. Stewart, 

10,726. SecURING BrusuEs to Loxc Pores, J. Murphy, 
Glasgow. 

10,727. Et ECTRICALLY-OPERATED PERFORATING MACHINE, 
G. Kirk, Glasgow. 

10,728. Castors, G. Moore, jun., Birmingham. 

10,729. MAKING SHeep Suxars, W. Secdhouse and C. W. 
Hartley, Sheffield. 

10,730. Water Heatrre, The Richmond Gas Stove 
and Meter Company, Limited, and W. H. Sherburn, 
Liverpool. 

10,731. Gas Fires, 
Meter Company, Limited, and W. 
Liverpool. 

10.782. WaTER Heaters, The Richmond Gas Stove and 
Meter Company, Limited, and W. H. Sherburn, 
Liverpool. 

10,733. Gas-PRODUCING AppaRATUs, H. G. Hills and H. 
Lane, Manchester. 

10,724. Propuctne Gas, H. G. Hillsand H. Lane, Man- 
chester. 

10,735. Bett Prercinc Toois, G. W. 
F. A. Powell, Erdington. 

10,736. Gotr CLuss, J. H. Roger, Glasgow. 

Asueins, C. Gradwell, Manchester. 
Boots, C. L. Tweedale, Weston Vicarage, near, 
Otley, Yorkshire. 

10,739. Motion-work for CLocks, H. V. Knight, Glou- 
cester. 

10,740. Sarety Razors, H. J. Gaisman, London. 

10,741. AvroMoBILE Axes, A. T. Reid and J. Riekie, 
Londen. 

10,742. FoLtpABLE Cabinet Bepsteaps, J. Walker, 

sgow. 

10,743. BILLIARD Rests, J. Gibb, Edinburgh. 

10,744. INTERNAL ComBUSTION ENGINES, W. J. Crossley 
and J. Atkinson, Manchester. 

10,745. SHOE-NAILING Macuiyes, J. Boothman, Man- 
chester. 

10,746. Caps and Sort Hats, M. Schneiders, London. 

10,747. SasH FasTENERS, R. Baxter, London. 

10,748. Dynamos, C. A. Vandervell and W. H. W. 
Proctor, Coventry. 

10,749. Device for Srrorpinc Razors, G, W.' Mosby, 
London, é : 


The Richmond Gas Stove and 
H. Sherburn, 


Mohrstidt and 








10,750. Wrapper for Borris, A. Forbes, London, 

10,751. Dettvery of Liqurps, C. E. Player Peni 
Cornwall. nett ee 

10,752. Pick for MusicaL INsTRUMENT: 

London. =e Forney, 

10,753, APPARATUS for FILTERING Liqutps, 8. H Jok 
son and 8. H, Johnson and Co , Limited, London 

10 754. Boors and Suogs, W. L. Robertson, son pe, 
W. L. Robertson, jun., Bolton. dete 

10 755. BacrerioLouicat INcuBaror, A. 
Portsmouth. 

10,756, SpinpLes for Spinnina Corton, R. 
and C, Kay, Manchester. 

10,757. Frepina Borries, C. W. 
Ontario, Canada. 

10,758. Means for PresERvING Foop, M, 
London. 

10,759, Cranks for Cycies, E. Goldsmith, London 

10,760, Lirg-savinG Apparatus, G, Gaggino, Londo, 

10,761. Lockina Rattway Doors, A. KE. Allen. 
Bwins, Cape Colony.) i iad 

10,762. Sanitary Covers for Beps, M. 
London. 

10,763. Sarety Davice for PERAMBULATORs, 
wick, London. 
10,764. PNeumaTic 

Manchester. 

10,765. Prgumatic Power Hammers, H. I, 
Manchester. 

10,766. Pyeumatic Power Hammers, H. F, 
Manchester. 

10,767, TREATMENT of PRINTED YaRNs for Maxiyg 
Tapestry, J. W. Anderson, jun., and A. F. lnverarity. 
London. " 

10,768. Grant Stripes, G. Spencer, G. Heath, and ¢ 
G. Spencer, London. ; 

10,769. Gymnastic Horizontat Bars, G. Spencer, G 
Heath, and C. G. Spencer, London. on 

10,770. Micropuonks, G. A. Nussbaum, London. 

. Steam Borvers, A. G. Hohenstein, London, 

. Steam Boriers, A. G. Hohenstein, Loudon, 

. Steam Boiiers, A. G. Hohenstein, Loidon, 

74. Srgam Borers, A. G. Hoheustein, London, 
75. STEAM BoiLers, A. G. Hoheustein, London. 

i. StgaM Boers, A. G. Hohenstein, London, 
777. Steam Boivers, A. G. Hohenstein, London, 
,778, RAILWAY-SIGNALLING APPARATUS, A. Nevle. 
mans, London. 

10,779. Supports for Puonocraru Trumpets, UH, A 
Gaydon, London. : 

10,780. WrRappinc CiGaRETTes with Tin Fou, A 
Godfrey, London. ; 

10,781. TYPEWRITING Macutngs, J. C. Fell. —(7/, 
Writing Machine Company, United States.) 

10,782. PREVENTING the Re-ritiine of Borris, P, 
Juppet, London, 

10,723. Cuurns, C. Urquhart, London. 

10,784. Rotary Printina Macuines, W. H. Lock and 
T. M. North, London. 

10,785. TURNING the Leaves of Music, A. E. Byrne 
and E. Beckton, London. q 


R. Bankart, 
A. Thomas 
Tinling, Hamilton, 


Dunne, 


i Stuart, 
A.E. Fen. 
PoweR Hammers, H. F Massey 

, 
Massey, 


Massey, 


Yost 








SELECTED AMERICAN PATENTS, 


From the United States Patent-office Oficial Gazette, 


754,348, Steam Boirer, F. J. Rowan, Glasyorr, Sevt- 
land.—Filed December 19th, 1908. 
Claim.—In steam boilers and in feed heaters the 
combination comprising water-tubes, means within 
the water-tubes for dividing the flowing water into 


O 


754,348 | 
.*) 


minute streams, outer tubes fitted with spirals 
and top and bottom headers, whereby the heated and 
heating fluids are divided into minute streams flowing 
in opposite directions and the extent of travel cf 
these fluids is increased, substantially as herein 
described. 

754,504. Veuicte WHEEL, P. A. Sanguinetti, Nev 

York, N.Y.—Filed Noveiber 4th, 1902. 

Claim (1) Ina wheel, the combination with a hub 
member, a tire member, and a cushioning device 
between them, of an intermediate guide plate or 
member betwcen the hub and tire members, one of 
said members provided with a plurality of stationary 
studs, and another havinga slotarranged parallel with 
a line through the centre of the said studs, of a plurality 


of freely mounted sleeves, one for cach said staticuary 
stud, mounted upon the said studs, and arranged to 
engage the walls-of the said slot. ° (2) In a wheel, the 
combination with a hub member comprising a hu), 
spokes anda rim, a tire member, and a cushioning 
device between the members, the said hub composed 
of two sections having radially projecting portions, 
and internally screw-threaded bushings mounted in 
said portions, the said spokes having screw-threaded 
portions adapted to engage the said bushings, anc 
means for locking the bushings in position. 
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HYDROGRAPHICAL SURVEYS, 1903. 





Tye commencement of new surveys-and the further 
prosecution of those in actual progress during last year, 
were seriously retarded, both in home and foreign waters, 
by the frequent occurrence of exceptionally bad weather. 
Although H.M. surveying vessels and the departmental 
staff were fully and constantly employed, it was not 
possible, under the circumstances, that the total amount 
of work ‘turned out should equal the results of more 
favourable seasons. Taking first in order the stations on 
the “ Hast Coasts of England and Scotland,” we propose 
to make a few remarks respecting the chief points of 
interest connected with the operations in that part of our 
territory, and subsequently about those conducted in other 
portions of the globe. Leaving Chatham, H.M.S. Triton 
made for Dover, and commenced a close re-examination 
of the soundings in the bay. Careful observations, as in 
1902, were also undertaken to ascertain any changes in the 
set of the tidal streams, due to the progress of the harbour 
works. Some novel tidal experiments of both scientific 
and practical value, successfully tried on outlying banks 
in the North Sea by means of a recently invented pneu- 
matic tide apparatus, deserve mention. It is admitted 
that the range of the tide at sea must be always different 
from that on the shore at the nearest place, and also that 
great complications may be expected in a sea similar to 
that of the North. It becomes, therefore, obviously 
important to determine what the range under such con- 
ditions will be, but while the observation on the shore 
is easy, it is very difficult at sea, so much so that it has 
rarely been accomplished. The apparatus in question 
appeared to afford a very satisfactory means of measuring 
the tide in comparatively shallow water. After the usual 
difficulties inherent to a new device had been mastered, 
very fairly marked tidal curves were obtained on the 
Brown Ridge, Swarte Bank, and on the south-west corner 
of the Dogger Bank. One of these curves, that of the Brown 
Ridge, verified an observation made so long ago as the 
year 1840, by Captain Hewett, R.N., that in this position 
the extreme vertical movement of the tide is only about 3ft., 
while at the nearest point on the shore it is 6ft. The other 
curves recorded ranges much less than those on shore. 
We endorse the remark in the hydrographer’s report that 
it is to be hoped that these observations may be extended 
in future years. During the cruise considerable changes 
were found to have occurred in the vicinity of the Mouse 
Spit and Oaze shoal in the river Thames. Beacons 
erected in the Downs near St. Margaret’s Bay for a 
“measured mile’? were examined, and finally adjusted 
for correct distance and direction, and the survey of the 
north-east coast of Scotland was picked up, and continued 
to the eastward. Sixty-eight working days were lost 
from constant bad weather. 

A visit was paid by the Research to the neighbour- 
hood of the Channel Islands for the purpose of carrying 
out a series of experiments to form data for the calcula- 
tion of tables for sounding with wire without tubes at 
high speeds. The survey of Loch Eriboll, on the north 
coast of Scotland, for which the preliminary recon- 
naisance was made the previous year, was taken in hand, 
and completed upon a scale of 6°9in. to the mile. A 
noteworthy feature in connection with this station 
comprised the operations at Loch Roag. This loch, with 
its two arms, forms a very fine harbour, and the West 
Loch especially may, under certain conditions, be of great 
value. Recent surveys have shown the necessity for a 
very close examination of it, as a great many new rocks 
have been discovered, and a shoal, shown as five fathoms, 
in the centre of the West Loch, proved to have no more 
than 18ft. of water on it. The object of the visit to Loch 
Roag was to complete the observations of 1902 on the 
magnetic shoal at the entrance to the East Loch. Records 
for variation and for horizontal and vertical force were 
obtained, at close intervals, on several sectional lines, but 
great difficulty was experienced on account of the con- 
tinual swell, which affected the delicate instruments 
employed. The compass of the deep sea current meter, 
by means of which it was hoped to measure the local 
horizontal attraction, also failed to work, and altogether 
the observations found possible were not so complete as 
the interest of this remarkable spot demands. 

In consequence of a report that there existed two 
uncharted shoals some distance off Dodman Point, 
in Cornwall, they were searched for and found. This is 
another example of unknown dangers lying hidden off our 
otherwise well-known coasts, and enforces the need of 
closer and more frequent surveys than have hitherto been 
adopted. 

Upon the west and south coasts of Ireland, the survey 
of Queenstown, Crookhaven, Valentia, and Ballydivlin 
Bay, was completed. In the last-mentioned locality 
numerous shoals were discovered, and others already 
charted were found to have less water than shown. This 
survey was rather an onerous undertaking. It involved 
the close examination of over 800 separate heads of 
rocks, and as the formation was slate, with nearly vertical 
stratification, very careful sounding was required to 
ensure that the shallowest water was obtained on each 
shoal. The close re-survey, and the correct charting of 
these dangers to navigation, have proved to be a very 
important and much-needed piece of work, since battle 
fleets have recently used this bay as an anchorage. 

Some ordinary surveying operations were in progress 
in both Plymouth and Portsmouth harbours, and in the 
South Coast of England, but they call for no special 
comment. It may be observed, with regard to Teign- 
mouth, that a survey of the harbour was made on a scale 
of 15in. to the mile, and the soundings extended from the 
bridge to the 5-fathom. line outside the harbour. . No 
survey has been made of this harbour for fifty years, and 

it is a question whether any plan of it is of much service, 
as the bar is so changeable that the depths vary with 
every breeze of wind. 
Turning to “ Foreign Surveys,” the chief item of. work 





upon the West Coast of North America comprised the 
execution of several collateral surveys having the same 
general objective. They serve to complete practically 
the charting of the narrow channel separating Vancouver 
Island from the mainland and its exposed entrance from 
the northward. The annual search also brought to light 
no less than seventeen rocks dangerous to navigation. 
Upon the West Coast of Africa, a plan of the anchorage and 
approach to Duke Town, the capital of Southern Nigeria, on 
a scale of 8in. to the mile, and a survey of the river, which 
has never before been more than sketched, will make the 
new chart very useful. The trade of the capital is increas- 
ing, and ships are in the habit of constantly grounding 
in passing up and down the river. Some valuable infor- 
mation was acquired experimentally, respecting the 
strength of the Guinea current. The experiments were 
made by means of a wooden drogue 6ft. square, lowered 
to depths up to 100 fathoms, and specific gravities and 
temperatures were simultaneously observed with great 
care. It appears from the result of the trials that the 
Guinea current is a comparatively shallow body of water, 
not reaching below a depth of 45 fathoms in the oceanic 
depths, and diminishing to 15 fathoms as the inshore 
depths are approached. 

Starting 420 miles south of the Cape Verde group of 
islands, a line of deep sea soundings was carried to 
Bermuda, a distance of 2600 miles. The course was 
principally along a hitherto unsounded area of the North 
Atlantic Ocean, and the depths reached generally upwards 
of 3500 fathoms, and proved deeper than might have been 
expected. It was intended to carry out a series of sound- 
ings, after leaving for Newfoundland, immediately off 
the eastern approach to Belle Isle Strait, to assist vessels 
in finding their position during fogs, and 48 days were 
spent in endeavouring to accomplish the task. But owing 
to the unusual prevalence of icebergs, of which 150 were 
sometimes in sight at one time, accompanied by much 
fog, it was found possible to utilise only 16 days. In the 
month of July alone 362 hours of fog were recorded, 
so it is no wonder that the turn-out of this survey was 
unusually small. 

Proceeding onwards to China, we enter regions with 
which, we regret to state, so far as the cause is concerned, 
most people are becoming more than usually familiar. 
The Rambler quitted Hongkong for the north, to 
survey the outer part of the great bank which stretches 
off the coast to the north of the island of Shaweishan, at 
the mouth of the Yangtse. All ships steering north to 
the Yellow Sea skirt this bank, and many reports have 
been received of shallow water at a distance of 120 miles 
from the land, causing the careful navigator to make 
a great detour. Work was begun off Shaweishan Island, 
where a tidal station was established. This coast bank 
extends over a very large area, 300 miles from north to 
south, and 100 miles wide. The tidal streams are rotary 
and strong, and correct navigation difficult, especially in 
thick weather. On the passage of H.M.S. Waterwitch 
up the coast to the Shantung Promontory, an examina- 
tion was made of an area in the vicinity of Tung-Yung 
Island, and six miles to the north-eastward of it, where a 
rock was reported to exist. No indication of this rock 
could be found, and it has since been expunged from the 
Admiralty charts. When the Shantung coast was 
reached, a survey of the British sphere of influence, on a 
seale of 1'15in. to a mile, was resumed and _ steadily 
prosecuted for four and a half months. Plans on a scale 
of 3in. to a mile were made of certain coves and bays on the 
north side of the promontory, and although the work was 
much retarded by fogs and bad weather, it resulted in the 
charting of 103 miles of coast line, and the sounding out 
of an area of 785 miles. 

A search was undertaken by the Penguin for a shoal 
of five fathoms reported to exist in a position in the 
open Pacific, 410 miles N. 50 deg. E. from Auckland, 
New Zealand, and south of the Kermadec Islands. No 
shoal was discovered in the whole area of 455 miles 
examined; but the existence of an extensive submerged 
ridge with depth of from 800 to 110 fathoms was 
established. This ridge is 27 miles in length, and on it 
frequent tide rips were observed, as is so often the case 
on banks of considerable depth rising out of greater 
depths, as in this instance. Such rips often give rise to 
reports of danger, but as it was stated that the bottom 
was visible, further inquiry is being made before expung- 
ing the shoal, though it is difficult to believe that a 
shallow spot could fail to break in the open ocean. On 
reaching Wellington, a survey of the entrance channel of 
Port Nicholson, on a scale of 6in. to a mile, was put in 
hand, a work badly required, as various shoal patches 
have been recently reported in the fairway which were 
but imperfectly charted. During the year 115 miles of 
coast line have been charted on the east coast of New 
Zealand, and soundings obtained over an area of 1370 
miles in the neighbourhood of the same coast. Forty- 
one days were lost at this station by bad weather and 
rain. 

It may be observed that in the operations connected 
with Queensland and Tasmania, the area sounded 
included the historic reef on which Captain Cook, in his 
first voyage round the world, grounded and was so nearly 
lost in 1770. It was thought just possible that the guns 
and other heavy articles thrown overboard on that occa- 
sion might be found, as the reef is a dead reef, but the 
search was not rewarded by any such discovery. 

The Indian Marine Survey, under the direction of naval 
officers, were busy with surveys and plans on the coast 
of Arakan, at the Andaman Islands, and the Tennasserim 
coast, to which brief allusion is made in the report. 

During the year 1903 no less than 344 rocks and shoals 
dangerous to navigation were brought under observation, 
which is 28 more than in the year previous. The corre- 
sponding figures for miles of coast line charted and 
square miles sounded are 627 and 20,467 for 1903, and 1924 
and 12,661 for 1902. The number of charts printed for the 
requirements of the Royal Navy, for the Government 
Departments, and to meet the demands of the general 
public, amounted to 520,898. 





FOUR-CYLINDER LOCOMOTIVES AT THE 
ST. LOUIS EXHIBITION. 


Ons of the interesting features of the St. Louis Exhibi- 
tion will be the number of different styles of four-cylinder 
compounds, but as yet not all the locomotives are 
installed. There will be engines with the cylinders of 
each pair superimposed and tandem, with a single cross- 
head and connecting-rod to each pair, so that the power 
is distributed as in a simple engine. There will be three, 
and perhaps four, types of four-cylinder balanced com- 
pounds. First is the De Glehn engine, imported from 
France by the Pennsylvania Railroad. This is of the 
Atlantic type, with cylinders 14,%;in. by 25,in. and 
23%in. by 25,%;in., and driving wheels 6ft. 8in. diameter. 
Its weight is 80 tons, with 42 tons on the driving wheels. 
This engine is practically identical with some of recent 
design for the Paris and Orleans Railway. 

Second is the Vauclain engine of the Atchison, Topeka 
and Santa Fé Railway, also of the Atlantic type. This, 
as is fully described later on, is a modification of the 
Von Borries system, having all cylinders in a row, and 
driving one axle, but with a single valve and valve 
motion to each pair of cylinders. 

Third is the Coles engine of the New York Central 
Railway, also described below, and the fourth will, it 
is said, be a Von Borries engine in the German railway 
exhibit. 

Mr. Vauclain’s first four-cylinder balanced compound 
—as distinguished from his four-cylinder compounds, 
with super-imposed cylinders, some 2870 of which have 
been built—was built in 1902. It was of the ten-wheel 
type, with six-coupled driving-wheels, and a two-wheeled 
leading bogie. It followed the Von Borries system in 
having all the cylinders in a row at the smoke-box end, and 
all driving the front axle; but instead of a valve to each 
cylinder, one piston valve was arranged to serve a pair of 
cylinders. The engine had cylinders 15in. by 26in. and 
25in. by 26in., and driving-wheels 6ft. in diameter, while 
the weight was 88 tons, with 63 tons on the driving 
wheels. The boiler was of the Vanderbilt type 
with corrugated fire-box. This engine was tried 
experimentally on several railways, and its performance 
led to the adoption of the same system of compounding 
for five passenger engines of the Atlantic type for the 
Atchison, Topeka and Santa Fé Railway. It is one of 
these engines which is exhibited at St. Louis, having 
been built by the Baldwin Locomotive Works. It is 
of the Atlantic — or 4:4:2—type, having four coupled 
driving wheels, a four-wheeled leading bogie, and apair of 
trailing wheels. The first driving axle is the main driver, 
and to it all the cylinders are connected. In general 
appearance there is nothing striking about the engine, the 
only noticeable feature being that the connecting-rods are 
attached to the front pair of drivers, instead of to the 
rear pair, as in simple engines of the Atlantic type. The 
general dimensions of the engine are as follows :— 
ldin. x 26in. 


Cylinders, h.p. 
25in. x 26in. 


Cylinders, |.p.... 


Cylinder ratio... .. . Vi ae he 
Driving wheels cai See. << 
Bogie wheels ... ... ... ... ... «.. 2ft. 10}in 
Trailing wheels ... ... ... ... ... Sft. Sin. 


10in. x 1lin. 


Journals, driving axle ... 
9in x llin. 


Journals, coupled axle ... 


Driving wheel base... ... ... ... ... 6ft. din. 
Engine wheel base... ... ... ... ... 20ft. Gin. 
Weight on driving wheels ... ... ... 55 tons 
Weight of engine ... ... ... ... ... 97 tons 
Boiler, smallest diameter ... ...... 5ft. Gin. 


Boiler pressure =... ... 0. se oe SOO 

Fire Gere. ns a os Ee 
Fire-box, depth .. 6ft. 4in. and 5ft. 8in. 
Tubes, iron, number 275 


Tubes, diameter ... ... ete: - 
Wales, Wc. cic ees. ese ges ee 
Heating surface, tubes... ... ... .... 2893 square feet 


190 square feet 


Heating surface, fire-box 
3083 square feet 


Heating surface, total ... 
Grate area gee 493 square feet 
Steam and exhaust ports... ...... 1}in. x 34in. 
Me Bi Fee Serre 

Valves, inside lap (negative) h.p., jin.; l.p., gin. 
Valves, outside lap... = h.p., lin.; l.p., nil 
Valves, lead. ... °... h.p., nil; l.p., din. 
Throw of excentrics Sin. 


Te nde r 
Undorframie- 2... 6.0% cen iies sae? (tee OE 
Wheels, double bogie ... ... ... ... . 2ft. 10Jin. 
Weight, in working order ... ... .... 77 tons 
WOR Soar Se iis daa ek: Faen ean 
Comite 25 EA Bok) Ae oe 
Wheel-base of engine and tender... 58ft. 3in. 
Weight cf engine and tender... ... 174 tons 


The special and important feature of the cngine, of 
course, is in the compounding, which is on the Von Borries 
system, rather than the De Glehn system. Both of these 
systems have been fully described in THE ENGINEER, and 
our number of January 29th, 1904, contained an article 
by Mr. Von Borries on this question. It will be sufficient 
to explain here that in the De Glehn system the two high- 
pressure and two low-pressure cylinders drive two 
separate axles, and each cylinder has its own independent 
valve and other valve gear, while the lead of the high- 
pressure and low-pressure valves can be varied indepen- 
dently. In the Von Borries system, however, the four 
cylinders all drive one axle, and while each cylinder has 
its own valve, the two valves of each pair of cylinders are 
driven by a single valve motion, with a rocking shaft 
connection to give different but fixed ratios of expansion 
in the high-pressure and low-pressure cylinders. 

The new American engines are on the Von Borries 
system in so far as they have all the four cylinders con- 
nected up to one driving axle. But in place of a valve to 
each cylinder, a single piston valve serves to distribute 
the steam to a pair of cylinders. This arrangement was 
devised by Mr. Vauclain, Chief Mechanical Engineer of 
the Baldwin Locomotive Works, who was the designer of 
the engines in question. The valves, Fig. 1, are of the 
piston type, 38in. long, and fitted to bushed valve 
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chambers 1l5in. in diameter. The valve has four sets 
of packing rings, dividing it into three sections. The 
middle section has inside admission to the high-pressure 
cylinder, and each of the end sections has outside 
admission to the low-pressure cylinder, the high-pressure 
exhaust passing through the valves te the low-pressure 
admission ports. The admission and exhaust passages in 
the saddle both open into the middle of the valve. Live 
steam can be admitted to the low-pressure cylinders in 
starting by means of a reducing valve. Each valve is 
driven from a Stephenson link motion, with links of 45in. 
radius hung between the axles and worked by excentrics 
on the coupled axle. From the lever carried by the link 
block a rod extends back to an arm on a rocking shaft, 
which has another arm to which the valve rod is 
attached. 

All the cylinders are in the same horizontal plane. 
The high-pressure cylinders are inside the frames, while 
the low-pressure cylinders are outside. The cylinder | 
saddle is cast in two parts, as shown in Fig. 2, each part 
containing a high-pressure and a low-pressure cylinder 
and their common valve chamber, this chamber lying 
between and above the cylinders. The pistons of the two 
cylinders work in opposite directions, starting their 
strokes at opposite ends of the cylinders. Thus, each 
inside crank is set at 180 deg. with its corresponding 
outside crank, and the two inside cranks are at 90 deg. 
with each other. The right-hand crank leads. 

The guides at all cylinders are of the two-bar pattern, 


The axles are of open-hearth steel, the crank axle hasa 
diameter of 10in., and the coupled axle a diameter of 9in. 
The crank cheeks are 5in. thick, and the crank pins are 
10in. by 5in. The character of steel employed for the 
crank axles is as follows :— 

Elastic limit 

Tensile strength 
Elongation in Sin. 2 
Reduction of area . 358 me 
Carbon ot ete ene ” 
Manganese... ... ... ... i ” 
Phosphorus 
Sulphur 
Arsenic =e : ” 

These engines have been doing good service in regular | 
work, hauling heavy passenger trains at high speeds. In 
one recorded case, a run of 202 miles with a regular train 
weighing 562 tons behind the tender was made at an 
average speed of 45 miles an hour, or 48} miles an hour 
if the time consumed in stops for water is deducted. 
The boiler gave an evaporation of 7°15 lb. of water 
per pound of coal. The maximum gradients on the 
division where this run was made are 1 in 160, and the 
total rise from the starting point to the finishing point is 
1450ft. The run was made in bad and foggy weather. 

Since the building of the Vauclain engines, described 
above, for the Atchison, Topeka and Santa Fé Railway, 
still another design of four-cylinder balanced compound 
locomotive has been brought out. This is the work of 
Mr. F. J. Cole, of the American Locomotive Company, 
and an engine on this design 
has been built for the New 
York Central Railway, as 
noted in our opening re- 
marks. It is an express pas- 
senger engine of the Atlantic 
type, with four-coupled driv- 
ing wheels, a four-wheeled 
leading bogie, and a pair of 


16 
314 
on 


tons per square inch, 


” 
per cent. 


” 





trailing wheels beneath the 








wide fire-box. One striking 











feature of this engine is its 





Encinecr” 


Fig. 1—VAUCLAIN PISTON VALVE 


and all connecting and coupling rods are of H section, 
the length of the connecting-rods being 6ft. 5in. The 
driving boxes are of cast steel, with strips of Babbitt metal 
in the brasses, and with plugs of Babbitt metal inserted in 
the sides to give easy sliding in the horn-plates. The 
driving wheels have cast steel centres, with small counter- 
weights in the rim to balance the weight of the revolving 
parts. The weights of the reciprocating parts operated 
from each pair of the cylinders are, of course, balanced 
by those of the other pair. This is, in fact, claimed as | 
one of the most important features in four-cylinder four- | 


weight—200,000 lb., or nearly 
90 tons, with 100,000 1b. on the 
driving axles, or 50,000 Ib., or 
22°3 tons per axle. 

The high-pressure cylin- 
ders —15}in. by 26in. — are 
between the frames, but in 
front of the fire-box, and drive 
the crank axle of the first 
pair of driving wheels. The 
low-pressure cylinders—26in. 
by 26in.—are outside, in line 
with the smoke-box, and drive the rear pair of driving 
wheels. Coupling-rods connect the two pair of wheels. 
Each cylinder has its own piston valve, but the two valves 
on each side are mounted on the same stem and operated 
from an ordinary link motion. The boiler is 6ft. inside 
diameter, with 390 tubes, 2in. diameter and 16ft.Jong. It 
carries a working pressure of 220 lb., and has 3446 square 
feet of heating surface, with 50} square feet of grate 
area. The driving wheels are 6ft. Tin. diameter. This 
engine will be exhibited at the St. Louis Exhibition. 

The Pennsylvania Railroad exhibits a four-cylinder 





crank, or balanced engines, as distinguished from two- | balanced compound locomotive of the De Glehn system. 


crank engines. This balancing eliminates the necessity | 


of placing counterbalances in the wheels to balance the | 4: 4: 2. 


It is an express passenger of the Atlantic type—or 
It was built by and purchased from the Société 


reciprocating weights; consequently the engines run! Alsacienne de Constructions Mecaniques, of Belfort, 
more steadily, and ride more easily, and there is a uni-} France, and is identical with engines built for the Paris- 


form load upon the rails, instead of the irregular and Orleans Railway. 


The only difference is that the Pen- 


excessive, or even destructive, loads imposed by the sylvania Railroad engine has a tender mounted on a pair 


effect of the balance weights in the wheels. 

In these balanced engines of the Atchison, Topeka and | 
Santa Fé Railway the weight of piston and rod is 260 |b. 
for the high-pressure and 493lb. for the low-pressure 
cylinders, while the connecting-rods weigh 532 |b. for the 
high and 640 |b. for the low pressure. All the crossheads | 
weigh 298 lb. each, and the coupling rods weigh 330 Ib. | 
each. 

The boiler is of the “ wagon-top” pattern so generally 
used on American locomotives, having a conical course to 
give an increased diameter for the fire-box. The dome is 
set on this enlarged section, just in front of the fire-box. 
The inside diameter of the dome is 31}in., and the hole | 
in the boiler shell is 25in., the shell being reinforced at | 
the opening by a large #in. liner. The safety valves are | 
placed directly over the tube sheet. The fire-box is long | 
and wide, with vertical sides and a crown sheet of 10ft. 
radius, supported by sling stays and crown bars. The 
back head and the front water leg are both inclined. The 
length of the boiler barrel is a little over 18ft., and the 
smoke-box is 5ft. long. In the smoke-box is a deflector 
plate reaching from the top row of tubes to below the 
blast nozzle, and a netting extends up from the nozzle to 
the smoke-box front. The top of the blast pipe, Fig. 3, 
is 3in. below the centre of the boiler, and between it and 
the funnel is suspended a petticoat or draught pipe. 
From the head of the steam pipe, in front of the tube 
sheet, runs a 2}in. pipe to a relief valve outside the 
smoke-box, just in front of the funnel. 

The frames are of cast steel, about 28in. deep at the 
drivers, and the feet of the pedestals, or horn-blocks, are 
fitted into dovetail slots in heavy steel bars beneath the | 
driving boxes, so that the full depth of the frame is 
available as a girder. Behind the driving wheels the top 
bar of the frame is dropped or offset vertically to carry the 
fire-box. 

The driving springs are placed over the boxes, and 
their hangers are connected to equalisers, whose 
rear end is attached by a hanger to a rocking lever bear- 
ing on the trailing axle-box, the rear end of this lever 
again being carried by the end of an inverted plate spring 
seated under the frame. Thus there is a complete 
equalising connection of the driving and trailing springs. 
The long equalising beam between the drivers and trailing 
wheels is not pivoted, but has an inverted plate spring 
placed between it and the bottom of the frame. 


| of bogie trucks, while the Paris-Orleans Railway tenders 





With the exception of the tender 


— 


this engine of the 


Pennsylvania Railroad, which has an eight-wheeled tender 
and water scoop is exactly identical with the new Paris. 
Orleans Railway engines Nos. 8001 to 3008, and the dimen. 
sions and other particulars given below apply equally to 


these engines. 


Cylinders, high-pressure, outside ... 
ns low-pressure, inside... ... 
distance betweencentres, high- 
Se 
distance between centres, low- 
pressure tens eee 


” 


14-4in, by 25-in, 
24-0in, by 25-tin, 


7ft. 


2ft. 2in. 


BLAST PIPE 


OF 


FOUR-CYLINDER 


Loco. 


Hoe 
ae | 
meal 


be 





L3H 3%s 
Sa Be V4". = 























Section c-0. Se 


ction A-B. 


Fig. 3—BLAST PIPE, A. T. & &, F. RAILWAY 


Fxcentrics, radius of excentricity, high- 
Oa - T  ) Eorae hiay 
Excentrics, radius of excentricity, low- 
pressure eve ove eee ove ove . 
Ratio, cylinder section to steam port 
section, high-pressure... ... . 
Ratio, cylinder section to steam port 
section, low-pressure ingest 
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Fig 2—CYLINDERS 


have six wheels, with axles spaced 8ft. 10in. and 6ft. 
apart; the closely-spaced rear axles have their springs 
connected by equalising beams. 
road engine has also been altered by the addition of a 
pilot, or coweatcher, a bell, American muffled safety 
valves, and an American whistle, while the cab fittings 
have been changed from the left to the right-hand side of 
the cab, as American trains—except on a very few rail- 
ways—* keep to the right.” 


The Pennsylvania Rail- | 


AND STEAM CHEST 


Ratio, cylinder section to exhaust port 
section, high-pressure sb ie aigg 

Ratio, cylinder section to exhaust port 
section, low-pressure... ... ... ... 

Maximum and minimum admission, high- 
pressure Conia ene ate tatats 

Maximum and minimum admission, low- 
pressure Meee vas pats: 

Maximum travel of valves 

Steam ports, high-pressure 

low-pressure 


” ” 


3-S8in, 
4-6in. 
8-07 


12-67 


6- 


79 

80 p.c. and11-5p.c 
80 p.c, and 11] p.c. 
5-6in, 

14hin. by lgin. 
204in, by 2,)in. 
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14hin. by 34in. 


Exhaust ports, high-pressure ... 
20hin. by 3hin. 
5ft 


= », low-pressure ... 
Boiler, diameter ... re 


, pressure ... 228 Ib. 
Fire-box, size 10ft. by 4tt. 
ks depth .. 4ft. 9in, to 6ft, 1lin. 
Tubes, number ... ... ... 139 
diameter, internal 2#in. 
We a 14ft. 6in. 
Heating surface, tubes we see ee 2436 square feet 
4 “3 Rr i a a 
“f » total 2617 zs 
Grate QPCR ... ce ses . 3&4 a = 
Driving wheels ... 6ft. 84in, 
Trailing ,, 5ft. lin. 
Bogie 99 Soe hes. alae 3ft. Ijin. 
Wheel base, bogie ... ... 7ft. 6#in. 
fe driving wheels 7ft. Ofin. 
me engine 28ft. hin. 
Weight, on bogie... .., 23 tons 
; », driving wheels We 
ag » wailing ,, a 
total of engine ... 80 ,, 
of engine, empty «55 
Tender. 
Pennysylvania Paris-Orleans 
Railroad. Railway. 
Wheels, number... 6 
: diameter ... 3ft. Zin. 4ft. lin. 
Wheel base ES |, mae 20ft. 6in. 14ft. 10in. 
Length over frames 26ft. 1] 4in. 22ft, 4in. 
Weight, loaded 66 tons 19 tons 
Choa «ca eer ae 11 tons 6 tons 
Water see cee vee «6, 9500 gallons 4000 gallons 
Wheel base of engine and 
tender 59ft. 5in. 53ft. Gin, 


Lengthoverengine and tender 7Oft. 11jin. 63{t. 

The boiler is fitted with Serve ribbed tubes of mild 
steel, and has a fire-box of the Belpaire type, with a hori- 
zontal grate. In the fire-box is a fire-brick arch, 3ft. Tin. 
long, 3ft. 4in. wide, and 4\in. thick. The height from the 
rail to centre line of boiler is 8ft. 10}in., or 4ft. Tin. to the 
footplate. There are two safety valves, of 3}in. diameter 
and two Friedmann injectors. The funnel has a diameter 
of 18in. at the base and 20}in. at the top, which is 
14ft. 3in. above the rails. 

The cylinders are all horizontal, and are arranged in 
the usual manner for De Glehn engines; the high- 
pressure cylinders are outside, driving the rear axle; the 
low-pressure cylinders are inside, driving the front axle, 
the two driving axles being connected by coupling rods. 
All the cylinders have slide-valves, set horizontal, and 
each valve is driven by its own valve motion of the 
Walschaert type, operated from return cranks from the 
outside and from excentrics for the inside valves. 

The engine and tender are equipped with the Westing- 
house high-speed brakes. 

As we have in this article referred to four different 
designs of four-cylinder compound locomotives, it will be 
convenient to give a general comparative description of 
these different designs. 

De Glehn.— High-pressure cylinders outside and behind 
smoke-box, driving the rear drivers. Low-pressure 
cylinders inside, under smoke-box, driving crank axle of 
front drivers. Four separate slide valves and four Wal- 
schaert valve gears, allowing independent regulation of 
the high and low-pressure valves. 

Von Borries.—High-pressure cylinders inside and low- 
pressure outside, all in the same horizontal plane, in line 
with the smoke-box, and all driving the front driving 
axle. Each cylinder has its own valve, but the two valves 
of each pair of cylinders are worked from a single valve 
motion of a modified Walschaert type. This arrange- 
ment allows of varying the cut-off of the two cylinders, 
giving different ratios of expansion, which cannot, how- 
ever be varied by the engineman. 

Vauclain.—High-pressure cylinders inside and low- 
pressure outside, all in the same horizontal plane, in line 
with the smoke-box, and all driving the front driving 
axle. This is as in the Von Borries. But a single piston 
valve worked from a single link motion effects the steam 
distribution for the pair of cylinders on each side. 

Cole.——High-pressure cylinders inside, but in advance 
of the smoke-box, driving front driving axle. Low- 
pressure cylinders outside, in line with the smoke-box, 
driving rear driving axle. Two piston valves on a single 
stem serve the steam distribution for each pair of 
cylinders, and each valve stem is worked from an ordinary 
link motion. ‘ 








NAVIGABLE WATERWAYS OF BELGIUM. 





A rEPoRT on the canals and other navigable waterways 
of Belgium, by Mr. Hertslet, the British Consul General 
* _Antwerp, has recently been issued by the Foreign- 
once, 

Amongst all the countries of Europe in which inland 
havigation plays an active part in the commercial and 
industrial enterprise of the nation, Belgium occupies a fore- 
ost place, having one mile of waterway to every 8} square 
miles of territory. About 85 per cent. of these canals are 
under the direct control of the State, the remainder being 
locally administered. The Belgian Government have 
tmade use of the natural rivers with which the country is 
provided as a base whereon to found a far-reaching net- 
work of canals; and by altering and improving the natural 
watercourses, have established a uniform system of 
waterways, intended to act as an auxiliary to the railways, 
which also are for the most part under State control. 
By this means the cost of transport has been rendered 
very low, and the Belgian manufacturer has been enabled 
to compete on most advantageous terms with his foreign 
rivals. Belgium has immense natural physical advantages, 
ue to the great water highways, such as the Scheldt and 
the Meuse, with their tributaries the Lyr and the Sambre, 
which from a commercial point of view form the arteries 
of the country, 





The great port of Antwerp is the centre of this system, 





and there all the main arteries and their tributary 
channels converge. At this port ave imported raw 
materials from all parts of the world, which are sent 
forth by the interior waterways throughout the country, 
and the same system serves in due course for the redis- 
tribution of the material as manufactured articles of 
commerce, 

Second in importance to Antwerp as a distributing 


centre is the port of Ghent, which has a double connec- | the Belgian waterways. 





tons. They are towed by powerful tugs, and make the 
journey to Cologne, 256} miles, in five days, and to Mann- 
heim, 4183 miles, in seven or eight days. There are also 
express boats, carrying about 500 tons, which have 
regular days of departure. The freight for coal by water 
is from 2s. to 2s. 6d. per ton to Cologne, as compared 
with 6s. 5d. by rail. 

Coal forms an important item in the traffic returns of 
There are six waterways over 


tion with Antwerp. Ghent is also in communication by | which passes a heavy traffic between the manufacturing 
water with Bruges, Ostend, Brussels, Laurain, and | districts of France and the Belgian coal fields. The main 
Malines, as well as with other places in Belgium and | route from Antwerp to Paris is navigable throughout for 


Northern France. The importance of Ghent will be still 
further enhanced when the improvements now being 
carried out on the Terneuzen Canal are completed. The 
present depth of 21ft. is being increased to 28}ft., and the 
bottom width from 55}ft. to 78ft. A new lock is to be built 
at the junction with the Scheldt, having a length of 455ft., 
width 583ft., and depth of water on sill 27ft. When 
these works are completed it is anticipated that Ghent 
will become a powerful auxiliary to Antwerp in securing 
for Belgium an additional share of the transit and 
shipping trade of North-Western Europe. 

Bruges is also being converted into a maritime port, at 
a cost of £1,000,000. A ship canal 6} miles has been 
constructed from Bruges to the new harbour at Zee- 
brugge, which it is expected will be completed in two 
years. The walls for protecting this harbour are 1} mile 
in length. This canal has a bottom width of 71}ft., and 
depth of 26ft. It is a fact worth noting with regard to 
the new harbour on the Belgian coast that the Great 
Eastern Railway Company is now seeking parliamentary 
powers to run steamers there from Harwich. 

At Crussels, also, works are going on for improving the 
waterway for the admission of larger sea-going vessels. 
Steamers of 200 tons have for some years past run 
between London and Brussels, but it is intended to 
provide for larger vessels, and to make the navigation 
easier. For this purpose the Willebroeet Canal, connect- 
ing with the river Rupel, is being enlarged, and the depth 
increased from 10}ft. to 174ft., and is ultimately to have 
21ft., with a bottom width of 583ft. The locks are to be 
371ft. long by 52{t. wide, and having 21ft. on the sill. 

At Ostend also a new outer port and dock, covering 
200 acres, and two dry docks are in course of con- 
struction. 

The Belgian Government, though they have not yet seen 





barges having a carrying capacity of 350 tons. There is 
a second route, but this is only available at present for 
barges of 70 tons, but improvements are now in operation 
which will enable the carrying capacity to be increased to 
400 tons. On part of this route overhead wires were put 
up for the purpose of haulage by electric traction, but 
the experiment did not prove a success, and was aban- 
doned. The quantity of coal transported between 
Belgium and France from the mines at Mons and 
Charleroi amounted to 1,161,765 tons in 1902, while 
246,000 tons were sent from the mines in France to 
Belgium. The other freights consisted of stone, timber, 
grain, metals, and chemical products. 

To the Netherlands also, by way of the Scheldt, and by 
the Maastricht-Bois-le-Duc Canal about a million tons of 
traffic are exported, and in return a considerable tonnage of 
coal, corn, minerals and vegetable produce is conveyed 
to Belgium. 

In addition to these canals forming the great water 
highways between Belgium and the neighbouring 
countries, there is a large network serving the local 
industries of the districts which they traverse. 

Of late years the development of the coal mining 
industry in France and Germany has brought about a 
competition of which the Belgian coal owners are greatly 
afraid, but which adds to the traffic on the waterways. 
German coal now penetrates into the very heart of 
Belgium. 

Improvements are still being carried out on a unifoim 
plan on the principal waterways, and when these aie 
completed the canal system of Belgium, as far as tke 
transit water and the main thoroughfare of commerce 
are concerned, will have been brought to a state of per- 
fection which affords a striking contrast to the waterways 


| of this country. 


their way to making the canals toll-free, have recognised the | 


fact that a policy of low freights and tolls places the pro- 
ducer at an advantage in the competition for the world’s 


markets, and has expended during the past twenty-five | 
years upwards of £16,000,000 in the improvement of the | 


ports and waterways. 
To realise the great advantages which the canal system 


of Belgium possesses, it is necessary to consider the lead- | 
ing place that Antwerp holds among the great ports of | 


the world, owing to her geographical position and her 
unique advantages as a distributing centre for a large 
part of North-West Europe. The proof of this is shown 
by the steady growth of the barge traffic, which increased 
during the ten years 1882-1902 270 per cent. 


| 


The report is accompanied by several statistical tables 
and a map showing the whole of the waterways in 
Belgium, and their connections with those of Holland, 
Germany, and France. 








MODERN HIGH-SPEED STEAM ENGINES. 
No. IV.* 
WE continue our description of the Browett and Lind- 
ley high-speed engine from page 479. A section has 


| already been given—page 480. 


Fig. 12 shows a general arrangement of the variable 


The | expansion shaft governor used. The main object of the 


number of barges leaving Antwerp in 1902 amounted to | design has been to produce a powerful governor, and yet 
33,250, measuring 5,939,674 tons. Of this quantity about | one which will be sensitive to small and sudden changes 


3} million tons came from industrial centres in Belgium, 
and 2} million tons from various places in Holland, Ger- 
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of load. In many shaft governors of this class, the sirains 
in the mechanism of the governor itself are so great that 
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Fig. 12-BROWETT-LINDLEY VARIABLE EXPANSION GOVERKCR 


many, and France, the tonnage aniving at Antwerp for 
export amounting to 5} million tons. This large increase 
in the tonnage measurement shows that the improve- 
ment in the canals and rivers has provided for their 
navigation by vessels of greater draught and tonnage, 
consequently the barge owners have been enabled to use 
one large barge in the place of two or more smaller ones 
as formerly, and so have effected considerable economy 
in the matter of haulage and wages, and thus freights 
have been reduced. 

The barges, long lines of which leave Antwerp almost 
daily for Cologne, Mannheim, and Strasbourg, and other 
places on the Rhine, carrying grain, oil seeds, mineral 
oil, artificial manures, battens, broad timber, machinery, 
or coal, &c., each average a length of 250ft. and beam 





of 82ft. to 36ft., and draw 7ft. to 8ft., carrying about 1500 ! 





| much of the controlling power of the governor is wasted 


in overcoming the friction of its own joints, kc. Great 
wear and sluggish governing is therefore often the result. 
In the governor under consideration it will be seen that 
practically all the stresses due to the centrifugal force of 
the weighted bars are taken by the four knife edges—see 
diagram, Fig. 13. The bars thus balance one another, 
and are, to all intents and purposes, simply floating in 
equilibrium on the four knife edges. 

The cut-off is varied by altering the travel and angle of 
advance of the excentric. For this purpose the main 
excentric is mounted on an inner excentric, which is so 
placed that by moving the outer, or main, excentric 
through a certain angle on the inner excentric, the cut-off 
may be varied from 75 per cent. of the stroke to 0. The 


* No. III. appeared May 13th. 
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main, or outer, excentric is coupled to the governing | in doing so help the centrifugal force to cause a change 
mechanism by the lever E and link F. | in the position of the excentric. Some excellent govern- 
The governor proper consists of four weights, W, W, | ing has been obtained with this type of governor. 
W;,, Wi, placed at the ends of bars B B,, the weights The inertia throttle governor used by this firm is shown | 
W, W,, being slightly heavier than the weights W W, to | in Fig. 14, and as will be seen, it consists of an ordinary | 
two weight centrifugal governor of substantial design, | 
with an additional inertia weight added. This weight is | 
pivoted usually on the end of the crank shaft, and is | 
coupled to the centrifugal weights W W, by the ball | 
ended links L L;. As just described for the other | 
governor, the inertia weight assists the centrifugal | 
| weights when any sudden change in the speed takes | 
place. This will at once be seen by referring to the | 
illustration. As the inertia weight is pivoted at its own | 
centre of gravity, on which centre it also revolves, the | 
only pressure on its bearing is that due to its own | 
weight. The springs are attached to the weights by 
knife edge joints, so the governor can be made very | 
powerful and at the same time sensitive. All the working | 
joints, other than knife edges, in the governors just | 
described, are placed under forced lubrication. 
Messrs. Reavell and Co., Limited, manufacture a com- 
| pound engine of one, two, or three cranks of the central | 
valve type—Scott’s patent. This engine, although now | 
well known to engineers, is of novel design and worthy of | 
detailed description. In short, it is a compound engine | 
with one cylinder and one piston. The engine is not | 
quite so simple as at first this description might lead one | 
to imagine, but it is splendidly built in an up-to-date | 
works, and is an exceedingly economical engine, as may 
be judged from the tests given below. | 
The second stage of expansion in a compound engine 
is usually obtained by transferring to a larger cylinder 
the steam which has just completed its first stage of 
act as centrifugal weights. The two bars are coupled | expansion in the smaller, or high-pressure, cylinder. 
together by the link C, and so oscillate through equal| The same effect, however, can be obtained by trans- 
angles. To the shaft P is keyed the lever E, which ferring only a portion of the steam which is already 
transmits the movement of the governor to the excentric | expanded in the first cylinder, in which case the second 
through the link F. The spring is attached to the bars in | cylinder may be of the same size as the first cylinder, and 
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Fig. 13 -BROWETT-LINDLEY GOVERNOR 


siderable clearance volume above the piston at the 

beginning of the stroke. This clearance volume is already 
| filled with steam at boiler pressure, having been com. 
pressed during the latter part of the preceding stroke, ag 
will be explained below. Cut-off takes place at X, the 
actual point being varied by the governor to suit the 
variations of load. The total steam in the cylinder, which 
includes that already in the clearance space at the 
beginning of the stroke, then expands during the remain. 
der of the down stroke to Y. 

As the piston is turning the bottom centre, a communica. 
tion is opened between the top and the bottom of the 
cylinder, which remains open till Z, transferring a portion 
of the steam to the under side, where its second stage of 
expansion takes place, till the termination of the up-stroke, 
just in the same way as it would do if transferred oy 
exhausted to a separate cylinder. The steam which 
remained above the piston at the point Z, when the com. 
munication from the top to the bottom of the cylinder wag 
closed, is compressed up to initial pressure W. 

Fig. 16 shows an actual set of indicator diagrams taken 
from a two-crank engine running at 498 revolutions per 
minute. It is interesting to note that the drop in pressure 
between the top and bottom side of the piston is prac- 
tically nothing. 

Referring to Fig. 18, it will be seen that the steam inlet 
flange is on the body of the cylinder itself, there being a 
steam jacket of considerable size between the working 


Wheosi End 


MEP 2975 


2 


Wg 


96 





——., 





240 


Gov End 


MEP 32:0 








Fig. 16—-INDICATOR DIAGRAMS—REAVELL ENGINE 


| barrel and the outside of the cylinder, and between the 
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Fig. 14—BROWETT-LINDLEY INERTIA THROTTLE GOVERNOR 
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the portion transferred will be further expanded in the 


a similar manner to the link C, but not at points equi- 
second cylinder, the portion remaining in the first cylinder 


inner and outer cover. The valves of the engine recipro- 
cate in a central valve liner secured in the bottom of the 
cylinder, as shown, and the piston reciprocates in the 
annular space between this liner and the cylinder walls. 
The steam, entering through the stop valve, passes up 
between the inner and outer cylinder walls and covers, 
and is admitted into the valve liner through ports A near 
the top. From the inside of the liner the steam passes 
into the cylinder through spiral ports C up to the point of 
cut-off, the clearance space shown above the piston being 
already filled with steam up to initial pressure, as before 
stated, and the cut-off being effected by the valve D driven 
by the slide-rod. 

After an early cut-off, the precise point of which is 
controlled directly by the governor, the steam expands 
during the remainder of the down stroke, and while the 
crank is turning the bottom centre, the ports E, in the 
centre of the liner about half-way in the stroke of the 
engine, are opened by the valve F, called the transfer and 


distant from the pivots P P,, otherwise it would have no 
controlling effort upon the governor. As it is arranged, 
however, the point G in the one lever, is nearer to the 
pivot P than the point H is to the pivot P, in the other 
lever, consequently the point H has to move through a 
greater distance than the point G when the governor 
opens, and the spring is stretched, and so controls the cen- 
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Theoretical Diagram 
Fig. 15 


trifugal effect of the weights W, W;. The spring is so 
arranged that in the central position of the governor, the 


whole centrifugal force of the bars is taken on the four | 


knife edges, and the bearings for pivots P P, are entirely 
relieved of pressure. 


Should a change in load take place suddenly, the inertia | 
| the piston in one cylinder. 


of the weights helps the centrifugal force to make a change 
in the position of the excentric, for should the engine 
suddenly accelerate its speed due to removal of the load, 
the weights W W, W, W, would tend to lag behind, and 


being utilised, as will be described later. exhaust valve. ; 
The first cylinder would be equivalent to the high- _ This velve F at the same time opens the ports G at 
pressure cylinder and the second cylinder to the low- | the bottum of the cylinder, so that while the piston is 


pressure cylinder in an ordinary compound engine. The | making its up-stroke a communication is made between 
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Test of 100 KW, Set, Condensing. 


Steam 
pressure, 
Ib. per 
sq. in. 


Steam. 
LHP . Combined 
o“* Per ILH.P.| Per K.W. | efficiency. 
hour, | hour, 


Speed, 
revs, per 
min. 





Vacuum 


. . Ss 
in inches, Amps 


numbers. 





Per cent. 


15-9 26°75 82-6 Over-load test 


15-48 


149 254 444 


Full-load test 
Z-load test 
}-load test 


150 159-5 24:7 84 
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151 


25-94 
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125-0 80-76 


88-1 27- 76 








Test of 150 K.W. 


Set, Non-condensing. 








83-7 | Over-load test 
82-0 


25 


289 


245-8 


180 
150 
112-2 


77-6 


499 
500 


AL ..: 
| Oye 346 
iil. | 348 
ee 


Full-load test 
75+ #-load test 
71-3 | $-load test 


19-12 
197-6 19-0 


145-8 


148 


149 350 499 19-55 





latter method is adopted in the Seott compound engine, 
the only difference being that, instead of employing two 
cylinders, the first stage of expansion takes place on the 
top of the piston, and the second stage on the bottom of 
The cycle will be made clear 
by reference to the theoretical diagram on this page, | 
Fig. 15. 

Aol is admitted at W into a cylinder having a con- 


the top and bottom of the cylinder, transferring steam at 
equal pressure and temperature from the top to the 
bottom of the piston. This transfer continues for about 
half the stroke. 

The transfer is closed first by the piston overrunning 
the ports E in its upward stroke, and immediately after- 
wards by the valve f closing the ports E and G. 
| The steam transferred to the under side then completes 
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its second stage of expansion, and at the end of the upward 
stroke the exhaust valve opens and allows this steam to 
escape to the atmosphere or the condenser. 

In the meantime, the steam which remained in the 
cylinder above the piston when the transfer closed, is 


compressed during the latter half of the upward stroke, | 
and the clearance space in the cylinder is so proportioned | 


that this steam shall be compressed to initial pressure 
when the termination of the stroke is reached and the 
valve D opens for the next admission of steam. By this 
means the reciprocating parts are brought to rest, and 
the inertia is taken up by means of the working fluid 
itself, while, at the same time, the parts which will be 
first touched by the entering steam are already heated 
up to initial temperature, and thus cylinder condensation 
js reduced. 

Very accurate and regular governing of the speed of the 
engine is obtained by a crank shaft governor, which acts 
through the levers and governor bridge B, and varies the 
point of cut-off of the admission valve D. This governor 
bridge B has two guide studs fixed to it, which pass 
through holes in the admission valve D. The valve D, 
though reciprocated by the slide rod, and having a 
constant stroke, is free to be rotated by the guide studs 
on the bridge B, and the ports in this admission valve D 
are so arranged in connection with the ports in the valve 
liner itself, that a slight axial movement will cause an 
alteration in the point of cut-off. 

The valves are driven by a radial form of valve gear, 
operating from a point in the connecting-rod, and the 
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positions of the valve-gear centres are so chosen, as to 
enable a considerable variation in the point of cut-off to 
be obtained with an exceedingly slight change in the 
amount of lead. 

This engine is economical, and the following points are 
advantages tending in this direction. There is no port 
clearance, and cylinder condensation is reduced to a 
minimum, by reason of high compression in the high- 
pressure cylinder, which heats up the surfaces above the 
piston to the initial temperature before the valve opens, to 
lead, and the cylinder is also jacketed on the thoroughfare 
principle. High compression is economical in this engine 
because there is no drop of pressure and temperature at | 
release, when the piston reaches the bottom of its stroke, 
asin receiver engines, and it also does away with the 
necessity of air buffers to keep the parts in constant 
thrust. There is no drop, because the low-pressure side | 
of the piston is the same size as the high-pressure side. 

Messrs. Reavell and Co., Limited, adopt the splash 
system of lubrication, and state that they have tried both 
systems of lubrication, forced and splash, and find no | 
perceptible difference in the efficiency of the engine | 
whichever system is used. The engine, being of the single- 
acting type, has all parts in constant thrust, but very few 
double-acting engines are built on the splash system. 








Tue production of coal in the Pittsburg district in 1903 | 
was the heaviest on record. The output for the year, according to | 
the best data available, was over 30,000,000 tons, or about 5,000,000 | 
tons ahead of 1902, 


THE GREAT WESTERN AND GREAT CEN- 
TRAL NEW RAILWAYS. 

THe important new system of railways representing both 
separate and joint undertakings on the part of the Great 
Western and Great Central Railway Companies, which is under 
construction in the counties of Middlesex and Buckingham- | 
shire, is now nearing completion, The two main objects of 
these new railways, acting in combination, are to furnish the 
Great Western Railway with a direct route to all points north 
and west of Oxford, avoiding the present detour vid Reading, 
and to give the Great Central Railway access to London 
independently of the Metropolitan Company’s metals, which 
were never laid out for main line traffic. Therefore the new 
system will form part of a new trunk route to the North, while 
it will also serve to open up the hitherto secluded, though 
thickly populated and extremely picturesque, country lying 
between the Great Western main line and High Wycombe 
branch and the Metropolitan extension to Aylesbury, and by 
so doing will give the Great Central Railway facilities for 
developing that which heretofore it has been without, 
namely, both a suburban and a short-distance traffic. 

The principal lines under construction are as follows :— 
Acton and High Wycombe Railway, Neasden and Northolt 
Junction Railway, and Princes Risborough and Grendon 
Underwood Railway, the whole giving nearly 50 miles of double 
track road. Then, as part of the same schemes, some 27 miles 
of existing single track road are being doubled. 

The construction of the Acton and High Wycombe Railway 
is divided into two sections. The first extends from Acton to 
a point in the parish of Northolt, a distance of 5 miles 
11 chains, and also comprises a spur line from Greenford to 





The cutting ends at Twyford Abbey Bridge, where the line 
curves to the west, and its course thence to Wycombe may be 
described as being due east and west. For two miles onwards 
the line is on embankment, except where it is carried across 
the Brent Valley upon a four-arch brick viaduct, 320ft. in 


| length, and with the rail level at an altitude of 38ft. The next 


station is Greenford—7 miles 65 chains. This, and all other 
stations, with the exception of Park Royal, which is already 
completed, will be of the double-platform four-track pattern, 
as begun with the Bristol and South Wales Direct line. 
The platforms are reached by loops from the fast tracks, which 
continue through the middle of the station. These loops 
are nearly one-quarter of a mile in length, with a train capacity 
of 80 wagons, two engines, and two vans. At 8 miles from 
London, the Paddington Canal is crossed upon a bowstring 
steel lattice girder bridge, of 98ft. span, and halfa mile further 
on the first section terminates. The branch line to a triangle 
junction between West Ealing and Hanwell Stations on the 
old main line forks in another triangle junction at two points, 
one quarter of a mile, and half a mile east from Greenford 
Station. The branch line is 24 miles long, and comprises 
another viaduct over the Brent, 330ft. in length and 36ft. in 
height, and a cutting, three-quarters of a mile long, and 42ft. 
deep at its deepest. This loop will enable a circular suburban 
service to be run from Paddington ; in fact, the line was so 
used temporarily at the time of the Royal Agricultural Show. 
Other stations are projected to develop this service, namely, 
at Acton-lane, 4 miles; Perrivale, 6 miles; and Ballot Box- 
road, 6? miles; on the new main line, and on the loop, at 
the north end of the cutting, for the convenience of the 
Cuckoo Schools and the Great Western Railway Company’s 
recreation ground. 
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Fig. 17—REAVELL TWO-CRANK ENGINE 


West Ealing and Hanwell, 2} miles in length. This section 
belongs solely to the Great Western Railway. The second 
extends from Northolt for 17 miles 65 chains, till a junction 


The first section is now practically finished, that portion 


between Acton and Greenford East Junction and the loop 
line having been passed for passenger traffic by the Board 


is effected with the existing Maidenhead-Wycombe line, at! of Trade in June last. The main line permanent-way 
32 chains east from Wycombe Station, and for the major por- | consists of 974 lb. steel rails, which will be used through- 
tion of the distance is the joint property of the Great Western | out. The line rises almost the whole way from Acton 


and Great Central Railway Companies. The contractors for 
the first section are Messrs. J. T. Firbank, Limited, 
and those for the second Messrs. Pauling and Co., of West- 
minster. 

The new railway branches off in a northerly direction from 
the Great Western main line at West London West Junction, 
which is 3 miles 30 chains from Paddington, and almost imme- 
diately enters a long straight cutting 2 miles in length and 38ft. 
deep at its deepest. This cutting, in common with all other im- 


portant cuttings, has been excavated to the width sufficient for | t 
a four-track road, whenever the increase of traffic demands two | 
additional tracks, and with this object in view, throughout 


to Northolt, but the steepest gradient is only 1 in 225, while 
on the loop the steepest is 1 in 200. 
junctions, there is no curve sharper than of two miles radius 
in the entire section. 


Except at loops and 


The second section forms the most formidable undertaking, 


on account both of its greater length and engineering diffi- 
culties. 
and as yet the track has been laid in only a few short stretches. 
Owing to last summer being wet, progress was much re- 


Work on this section was begun two years ago, 


arded, and the banks slipped in many places. The section 


begins in a cutting extending for 1 mile, and at 10 miles 
18 chains occurs the junction at Northolt with the new 
Great Central line from Neasden. 


The latter, which is a 


















the line the loftier banks have been tipped to a corresponding 

width, all over-bridges have been given a central arch of 51ft. 

span, and most of the under-bridges provided with the abut- 

ments for widening. Only one viaduct, however, namely, that 

across the Colne, 1s being. constructed to accommodate four | 
tracks. In this cutting is Park Royal Station—4 miles 
44 chains—whither a short line runs to the small goods station | 
and large island platform adjoining the show ground of the 

Royal Agricultural Society. The Great Western Railway | 
Company is now about to construct a large electric power | 
and light generating depét to be erected on land near Park | 
Royal Station, which will be needed for the electrical 

working of the suburban trains off the Metropolitan system | 
after they leave and before they come to Bishop’s-road | 
Station. 


purely Great Central undertaking, is 6 miles 31 chains in 
length, and may be described here. Starting from the 
Neasden Goods Yards, at a point 5 miles 2 chains from Mary- 
lebone, the line after skirting Wembley Park enters a cutting in 
London clay, representing 600,000 cubic yards, and 70ft. deep 
in the middle. It was at first thought thai a tunnel must be 
made, but Mr. C. A. Rowlandson, the engineer-in-chief of the 
Great Central Railway, boldly conceived a cutting—although 
one of this depth through this particular stratum would form 
a unique achievement—as preferable. The work, now nearing 
completion, has been most successful. The slopes, however, will 
require retaining walls, 35ft. in height. On emerging from this 
cutting, the line crosses over the London and North-Western 
Railway, a little tothe north from Sudbury Station, by means 
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of a fine lattice girder bridge of 99ft. span, and makes towards 
the Sudbury Hill Station of the South Harrow extension of 
the District Railway. Here, at 7 miles 73 chains from 
Marylebone, there will be a station, to be called Harrow-road, 
and a short loop line to the District Railway. About a 
quarter of a mile beyond the line passes under that of the 
District in a ‘‘cut-and-cover’’ tunnel, 9 chains in length. It 
then traverses the outskirts of Roxeth, where there will be a 
station at Greenford-road, 8 miles 73 chains from Marylebone, 
on to Northolt, where there is a ‘‘ flying’’ junction with the 
line from Acton. Northolt Junction is 11 miles 33 chains 
from Marylebone. The Great Central line is designed for a 
four-track road, which will be at once laid in places, and the 
two intermediate stations, and a third probably at Wembley, 
will be provided with two platforms and two fast tracks. The 
lines rises slightly all the way from Neasden, but the only 
severe gradient is a short stretch of 1 in 100 in the Wembley 
cutting, while the sharpest curve is of one mile radius. 
Messrs. T. Oliver and Sons, of Horsham, are the contractors 
for the works, which are in a forward state. 

From Northolt Junction to High Wycombe the new rail- 
way is being jointly constructed by the Great Western and 
Great Central Railway Companies, but under the egis of the 
Great Western engineers. Reverting to the mileage from 
Paddiagton, at 11 miles the line crosses the Ruislip road on 
a fine steel bridge, and at 11? miles passes over the new 
District electric line, under construction, from South Harrow 
to Uxbridge. The first of the joint stations is Ruislip, 
12 miles 8 chains, which lies in a shallow cutting. Ruislip 
station is situated between the villages of Ruislip and Icken- 
ham, being half-a-mile distance from either. Between Northolt 
Junction and the western end of Ruislip Station four tracks 
will bo at once laid. Continuing, at 124 miles there com- 
mences a short stretch of level, which will be utilised for track 
water troughs ; at 123 miles there is a two-arch bridge over 
the river Pinn ; and at 13 miles the line enters a clay cutting, 
40ft. deep, and extending forhalfamile. At 13?and14 miles 
oceur Uxbridge East and Uxbridge West Junctions respec- 
tively, which form a triangle with a new loop line to Uxbridge. 
This loop, which is 3 miles long, skirts the town of Uxbridge 
on the west, and joins the existing line between Uxbridge 
and West Drayton Junction, on the Great Western main 
line, in Uxbridge goods yard. By means of this loop 
another circular suburban service from Paddington will be 
possible. There will be a new station at Uxbridge, at the 
bottom of the High-street ; but the present terminal station, 
built by Brunel for the broad gauge, will be retained, though 
it will not be used by the trains performing the circular 
service. The only important engineering feature of the con- 
struction of the Uxbridge loop is the diversion of the river 
Frays for a quarter of a mile. 

At 14} miles the line passes over the Grand Junction 
Canal, and a small stream by means of a viaduct, 220 yards 
in length, and at 144 miles is the important viaduct over 
the river Colne, which here forms the boundary between the 
counties of Middlesex and Bucks. The Colne viaduct—built 
for four tracks—consists of five arches, the largest, over the 
river, having a span of 80ft., with a total length of 250 yards 
and a height of 36ft. The structure has only a skin of brick- 
work, for the foundations, abutments, and heartings of piers 
are of concrete. From the Colne viaduct the line is on embank- 
ment, 23ft. high, for three-quarters of a mile. At 14 miles 
65 chains is Denham Station, which lies half a mile to the 
north of the picturesque village, and within sight of Denham 
Court, where Charles II. was once concealed under romantic 
circumstances, and Denham-place, the beloved pastoral 
retreat of Sir Humphrey Davy, who used to repair hither for 
angling, as is mentioned in his ‘‘ Last Days of a Philosopher.”’ 
The bank is succeeded by a shallow cutting, half a mile long, 
which is followed by a lofty bank, extending from 16 miles 
to 16? miles across the picturesque valley of the Misbourne. 
This bank is broken by two brick viaducts, a quarter of a 
mile apart, crossing the river Misbourne, and the high road 
to Amersham respectively. Each consists of five arches, 
and is 60ft. in height to the rail level. The arches of the 
former have 50ft. spans, and those of the latter 77ft. spans. 
A few chains from the western end of the second viaduct 
the railway enters the biggest cutting on the line, viz., 1 
mile long, 45ft. deep, and representing 1} million of cubic 
yards. In this cutting, at 17 miles 35 chains, is Gerrard’s Cross 
Station, and here are situated the contractors’ head offices, 
workshops, store sheds, stables, and an engine-house for 22 
locomotives, the whole being lit by electricity. The station 
is barely one-quarter of a mile north of the pretty modern 
village built round Fulmer-common, and will render those of 
Chalfont St. Peter’s and Chalfont St. Giles more easy of 
access, they being respectively 1 mile and 2 miles away, 
whereas Chalfont-road Station on the Metropolitan line is 
3} miles distant from Chalfont St. Giles. At Gerrard’s Cross 
the line fringes the south-western angle of Chalfont Park, 

_ once the ancient manor of the Brudenalls, while close at 
hand, on the opposite side, lies Bulstrode Park, once the 
seat of the Dukes of Portland, next that of the Dukes of 
Somerset, and now the property of Sir J. W. Ramsden. 
These two beautifully wooded, undulating domains are 
celebrated for their historical associations. 

From the termination of the Gerrard’s Cross cutting to 
the next station at Beaconsfield, 21 miles 56 chains, the line 
successively runs on a bank, 60ft. high, and three-quarters of 
a mile long, through a cutting 50ft. deep, and half a mile 
long, and through Wilton Park for three-quarters of a mile, 
for most of which distance it is in a shallow cutting. At 21 
miles begins the second heaviest cutting on the line, 14 miles 
long, 48ft. deep, and representing three-quarters of a million 
cubic yards. The steam navvies at work in this cutting have 
achieved what is believed to be a record rate of excavation 
amounting to 300 wagon loads a day apiece. The station at 
Beaconsfield is half a mile north from the interesting little 
town, whereas the present nearest station is Woburn Green, 
on the Maidenhead line, 24 miles away. Not far from the 
western extremity of the big cutting, the line is on the loftiest 
bank of any, 70ft. in height, and 16 chains long, which 
terminates in a short, deep cutting, leading up to a tunnel 
through the Chiltern Hills. White Horse Farm Tunnel, as 
it is called, is 16 chains long, chiefly through chalk and 
gravel, and on a curve of one mile radius. Emerging from 
another cutting at the western portal of the tunnel the 
Maidenhead—Wycombe line is seen on the left, half a mile 
away, and at the foot of the valley. It was originally 
intended to construct a loop from about this point to Loud- 
water Station, on the low-level line, but the project has been 
abandoned. On the remaining 3 miles to Wycombe there 
are three cuttings, three banks, and an ornamental red and 
blue brick viaduct of three 62ft. spans over Sir Philip Rose’s 
carriage drive. The new railway ends ina junction with the 
existing Maidenhead-Wycombe line at 26 miles 26 chains from 
Paddington, thence into Wycombe Station the distance is 





32chains. From Northolt Junction to Denham the line runs 
practically level, from Denham to Beaconsfield it rises at 1 in 
175, and from Beaconsfield to the western end of the tunnel 
falls at 1 in 225, whence it is level to Wycombe. Throughout 
this section the sharpest curve, except at junctions, is of one 
mile radius. 

The station at High Wycombe is being entirely rebuilt 
upon the four-track principle, and the line between Wycombe 
and Princes Risborough, a distance of 8 miles 16 chains, 
doubled, and the gradients and curves remodelled. The con- 
tractors for this portion of the works are Messrs. Mackay and 
Davies, of Cardiff. The Wycombe and Princes Risborough 
line has been handed over to the Joint Committee for a con- 
sideration of £200,000, and the officials have for some time 
had the initials ‘‘G.W. and G.C.J.C."’ on their uniforms, 
while the railway tickets issued at these and intermediate 
stations are similarly stamped. 

The existing Great Western line from Princes Risborough 
to Oxford vid Thame, or rather, to a junction with the Didcot- 
Oxford line at Kennington, 2} miles south from Oxford, is 18 
miles 52 chains in length. The work of doubling and other- 
wise improving this line has not yet been begun. It is 
possible that the Great Western Railway may abandon this 
portion of the project in favour of constructing a direct line 
from Princes Risborough to Banbury, which, by cutting off a 
big angle, would effect a still further saving in disfance to 
Birmingham and the North. However, assuming that the 
original programme is adhered to, the journey to Oxford vid 
Acton and Wycombe will be 55 miles 72 chains long, instead 
of 63 miles 374 chains, as it is at present vid Reading and 
Didcot. But the saving in time is likely to be in greater pro- 
portion than is represented by the saving in distance, viz., 74 
miles, owing to the better curvesand gradients of the new road. 

The new Great Western and Great Central joint railway 
from Princes Risborough to a place named Grendon Under- 
wood, on the Great Central extension to London, was com- 
menced later than the other sections. The line is 15 miles 
25 chains long, and with the exception of a three-arch brick 
viaduct across the river Thame, possesses no engineering 
features worth noting. There will be three intermediate 
stations, namely, Haddenham, 9 miles from Princes 
Risborough ; Wootton Park, and Akeman-street Station. 
At Wootton Park the line crosses over, and will give an inter- 
change of traftic with the steam tramway from Quainton- 
road to Brill. Then there may also be a station at 
Grendon Underwood Junction, which lies 2 miles 4 chains 
north from Quainton-road. 

When the Great Central Company’s new route is 
completed, and it ought to be open for traffic in the 
autumn of 1905, the distance from Marylebone to Grendon 
Underwood will be 51 miles 31 chains, instead of 464 miles 
vid Aylesbury. Consequenily the length of the Great Central 
journey will be increased by 5 miles, but the new route, 
though longer than the present one, will enable the trains to 
be accelerated. As things are now, a great deal of time is 
wasted in toiling up the severe banks, and in slowing down for 
the awkward curves of the Metropolitan line. There will be no 
obstacles of this nature on the new route, which also will leave 
the company free to develop that which it cannot own 
in present circumstances, viz., a suburban and outer-suburban 
traffic. The contractors for the Princes Risborough and 
Grendon Underwood joint line are Messrs. Nott. 

On page 538 will be found a number of views taken at 
different points on the new line. Fig. 1 is the bridge over 
the Colne; Fig. 2 the western portal of the White Horse Hill 
tunnel ; Fig. 3 the girder bridge over the L. and N.W. main 
line near Sudbury; Fig. 4 the Wembley cutting; Fig. 5 the 
clearing for South Harrow Station ; and Fig. 6 the Misburne 
Viaduct. 








MARINE SALVAGE AND WRECK RAISING. 


DvRING quite recent times the subject of wreck raising and 
marine salvage work generally has received a considerable 
amount of attention, due, in some measure, to the sinking of 
the unfortunate submarine A 1, and her subsequent raising by 
the foreign salvage steamer Belos. Another event that added 
interest to the subject was the launch at South Shields of the 
salvage tug built to the order of Messrs. H. M. Bland and Co., 
of Gibraltar, and especially intended for salvage work in the 
Mediterranean, and on the Spanish and African coasts. The 
Neptun Company of Sweden, the owners of the Belos, have 
performed many excellent salvages in the past, and their 
recently issued annual report states that the value of the ships 
and goods salved by them during 1903 amounts to 3,968,000 ks., 
while the total value of goods salved during the whole time of 
the company’s artivity is given at 135,507,000ks. The Neptun 
have a fleet of specially equipped salvage steamers, and the 
men employed on these vessels are past masters in the work 
of wreck raising. It is not, however, so well known that what 
is probably the most serviceable salvage steamer afloat is owned 
by a British organisation, to wit, the Liverpool Salvage Asso- 
ciation. This vessel, the Ranger, has recently been 
moored in the Thames, and during her stay has been 
visited by a number of representative London underwriters 
and others connected with shipping. The owners of the 
Ranger have just purchased from the Admiralty the 
obsolete gunboat Linnet, and it was for the purpose of 
towing their latest acquisition round to Liverpool, where she 
will be converted into a salvage steamer, that the Ranger 
came to the port of London.. The Ranger is herself an old 
gunboat, a sister ship to the gunboat Condor (‘‘ Well done, 
Condor ’’) of Alexandrian fame. Composite built, with steel 
frames, and planked with two thicknesses of 3in. teak, she is 
better adapted for salvage work alongside a stranded ship 
than a steel vessel would be, and being lined throughout with 
steel, the risk of puncture from wreckage is reduced to a 
minimum. She is practically ‘‘a ship within a ship.”’ 
Although her gross tonnage is only 409 tons, she is fitted with 
modern triple-expansion engines of 1000 indicated horse- 
power, the cylinders being 164in., 27in. and 45in. in diameter, 
by 27in. piston stroke. She is a single screw craft, her 
propeller being of bronze, and at 130 revolutions her speed is 
about 12 knots per hour. The steam is generated in two 
single-ended Scotch type boilers, 12ft. 6in. diameter by 10ft. 
6in. long, fitted with Morrison’s corrugated furnaces, and 
working at a pressure of 185 lb. per square inch. But it is 
not the hull and propelling machinery, powerful though they 
be, that attracts attention so much as the full equipment of 
pumps, heavy derricks, and wrecking tools generally, with 
which the vessel is supplied. Her two masts are of double 
thickness steel, and on each mast there are four strong 
derricks. Of these, two on each mast are each capable of 
lifting 30 tons. The derricks are necessary in many 
salvage jobs, and are especially useful for swinging on to the 
deck of the stranded vessel the portable pumps that form part 





of the Ranger's equipment. There are six of these portable 

pumps on board, and in three lifts one of these pumps can 

be put on board a wreck, together with the portable boiler 

and all necessary gear. The advantage of the portable pump 

over the fixed pump for salvage work is this: With the fixed 

pump the salvage vessel has to work alongside the wreck, and 

can only do so so long as weather permits, whereas once the 

portable pump, or pumps, with boiler, &c., is on the deck of 
the wreck, the salvage steamer can clear away to the open 

sea, leaving the men on the wreck to work the pumping 

appliances that she has put on board. These pumps are each 

capable of discharging 803 tons of water per hour, and the 
whole of the Ranger’s pumps combined, including the 12in, 

semi-portable one, can deal with 4500 tons per hour. For 
towing and other salvage work it is necessary to carry a good 
range of heavy wire hausers. The Qin. lifting wires on the 
Ranger—of which she carries four, 30 fathoms in length— 
have each a safe strain of 260 tons, whilst her 8in. wires haye 
a working strength of 202 tons. As an interesting item 
it may be mentioned that one of her 9in. wires actually 
broke at 305 tons. The winches on the fore and quarter 
decks are of great power. One of the improvements effected 
on board has been the installation of pneumatic tools. The 
advantage these tools possess for submarine work is obvious, 
as the necessary power can be easily transmitted through 
rubber pipes from the Ranger to the diver, who may be work- 
ing at a wreck some considerable distance away. These tools 
comprise pneumatic drills for boring through either rocks, 
steel, or wood, and she also has a Boyer pneumatic hammer, 
which tool is especially useful for cutting away the jagged 
edges of a ship’s plating, and getting a fair surface, so that a 
wooden patch may be fitted over the hole. One other 
pneumatic appliance that is worthy of notice is the pneumatic 
hoist. It is often necessary to lift heavy weights on the 
decks of stranded vessels, and whilst this would be impossible 
when the engine-room is flooded or the steam pipes on deck 
broken through the straining of the vessel, the difficulty is 
obviated when the pneumatic hoist can be put on board. 
These hoists can deal with loads of from three to ten tons, 
The necessary power for working these tools is obtained in 
the Ranger’s engine-room by means of one of Alley and 
McClellan’s air compressors, which compresses the air up to 
1001b. per square inch. In addition to driving the pneumatic 
tools, the compressed air can also be forced into the holds of 
vessels where the air has become foul, and unfit to work in, 
Salvage work has to be carried on by day and night, weather 
permitting ; there can be no stopping from the time the 
work commences until the ship is salved or has to be aban- 
doned as a total loss. Such being the case, an installation 
of electric light is an absolute necessity. The electricity on 
the Ranger is generated by a ‘‘ Castle ’’ dynamo, with a 
voltage of 65, and this supplies the fixed and portable search- 
lights, the two 5000 candle-power mast-head lights, the cargo 
clusters, the submarine lights used by the divers, kc. To be 
able to carry through her salvage work expeditiously a salvage 
steamer must have ample accommodation for her crew, her 
divers, and the large number of necessary artisans. The 
Ranger has accommodation for sixty men forward, which is 
about the lowest number carried when she goes to a wreck. 
All the divers and crew, it may be stated, are British. From 
the foregoing it will be patent that the building and adequate 
equipment of a salvage steamer is an undertaking that 
entails a considerable amount of expense. 

The salvage of stranded and sunken vessels is a work that 
demands a vast amount of skill and daring. Numerous cases 
might be cited where ships that were apparently total losses 
have, by the ingenuity and dogged perseverance of the wreck- 
ing officers appointed by underwriters to protect their 
interests, been floated, and safely taken into port. One 
such wreck was that of the steamer Sarah Brough, sunk off 
the mouth of the Mersey. The only part of this vessel visible 
above water was her mast-head. Lifting pontoons and 
strong steel hawsers were used in the raising operations, and 
the hawsers having been swept under the hull at low tide, 
when the tide turned she was raised from the bottom, and 
safely taken into dock. In another instance, that of the 
turret steamer Clan Grant, the side of the vessel was gashed 
open for 17ft. This gash extended under water for 15ft., 
and the necessary timber patch was fixed over the hole 
by two of the Ranger’s divers, after the broken edges of the 
plates had been cut away by the pneumatic tools. So 
patched, she was safely taken into dock and repaired. 

The old gunboat Linnet, mentioned in the early part of 
this article, has a draught of water 2ft. less than the 
Ranger, and will, therefore, be able to undertake more salvage 
cases than her companion. Fitted out with up-to-date 
appliances for the work she is intended for, she should prove 
a profitable investment to her owners. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Engineer commanders: G. 
W. Noll, to the Vivid, for the Hibernia; W. C. Burnett, to the 
Centurion ; 8. Aston, to the Pembroke, for charge of Fleet Reserve 
workshops ; and J. W. Henwood, to the Egmont, for the Orion. 
Engineer lieutenants: G. Attwool, to the Fire Queen, for the 
Jaseur ; T. H. B. Bishop, to the Pembroke, for the Superb ; F. C. 
Williams, to the Vivid, for the Prometheus ; A. W. Littlewood, tu 
the Taibot ; A. Brown, to the Tamar for the Fame ; 8. G. Missel 
brook, to the Erebus, for the Dove: H. J. Clegg, to the Tamar, 
for Hongkong Yard; H. Evans, to the Excellent, as instructor in 
hydraulic gun mountings ; C. H. Johnson, to the Sappho, for the 
Leda; T. Gurnell, to the Fire Queen, for the New Zealand ; J. CU. 
Matters, to the Fire Queen, for the Majestic; and C. E. M. Roe, 
to the Fire Queen, for the Europa. Engineer sub-lieutenants : F. 
J. Pedrick, to the Erebus, for the Tenedos ; and H. Burt, to the 
Tamar for the Fame, lent. 

Licut Raitways Act, 1896.—The Board of Trade direct atten- 
tion to an additional rule, dated May, 1904, made by the Board 
with respect to the notices to be given, and deposits made in cases 
where alterations of work are proposed during progress of applica- 
tion. Where an application for an order authorising a light railway 
has been made to the Light Railway Commissioners, and the pro- 
moters communicate to the said Commissioners their desire to make 
any additions to, or alterations in, the line of the railway or the 
works thereof, or the lands to be taken as respectively proposed 
under such application, and such desired additions or alterations 
are not of such extent or character as to make it inconvenient or 
inadvisable, in the opinion of the Commissioners, that the same 
should be dealt with under the said application, the promoters 
shall, with the consent of the Commissioners given at any time 
before the said application has been decided on by them, publish 
such advertisements and give such notices, and make such deposits 
—including any lists and statements required under Rules 32 and 
33 of the Board of Trade Riles, 1898—as would have been requisite 
under the said rules if such additions or alterations had formed 
the subject of a separate application for an amending order in 
accordance with Rule 38 of the said Rules, except that notwith- 
standing anything contained in the said Rules, such advertisements 
shall be published, such notices given, and such deposits made at 
such times as shall be directed by the Commissioners, 
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LITERATURE. 


Vural Development of the Century. By NATHANIEL BARNABY, 
“k.0.B. The Linscott Publishing Company, Toronto and 
Philadelphia; W. and R. Chambers, Limited, London and 

Edinburgh. 1904. 

A nook about ships written by a man who has been Chief 
Constructor to the British Navy has strong claims on our 
attention from the first by virtue of its authorship. Sir 
Nathaniel Barnaby has not disappointed expectations. 
He has produced a volume which is at once interesting 
as history, and useful because it is full of instruction. 
Knowing how the British Navy has been evolved through 
the storm and stress of opinion, we are not surprised to 
find Sir Nathaniel Barnaly’s pages bristling with contro- 
versial matter—past, present, and future. It is a very 
noteworthy fact that the modern warship is almost 
entirely the result of opinions and beliefs. No other 
structures in the world have been built with so little help 
from experience. Warships are built to fight, but the 
amount of fighting done by them is infinitesimal; and as 
we turn over the pages of this book we find that types 
have been evolved, developed, and abandoned without 
leaving any evidence, based on practical use, that they 
were good, bad, or indifferent. And so it will be, no 
doubt, to the end, unless a great naval war occurs; and 
isolated instances like those supplied by the Spanish- 
American war, and now by the war between Japan and 
Russia, must remain the only test cases which can deter- 
mine whether the methods of construction which the 
great Powers adopt are or are not the best. 

The book is so full of matter, there is so little padding 
in it, that it is quite out of the question to do more ina 
necessarily brief review than direct attention to some of 
its most salient features. We admire the audacity—for 
it is nothing short of audacity —with which our author has 
attacked a subject so enormous. The selection of his 





subjects as set forth in the titles of his chapters impresses | 


us with a sense of mental power and range of grasp. For 
exaple, the first chapter in the book deals with the 
“Ethics of Naval Development,” an enormous subject. 
The fourth chapter treats of “The Sailor and his Home,” 
from a British point of view. In succeeding chapters we 
have “ Materials and Labour ;” “ Armed Ships,” “ Guns,” 
“ Armour,” “ Rams,” * Torpedoes,” and “ Torpedo Boats,” 
and so on through a multitudinous range of subjects, 
abeut all of which our author writes with knowledge and 
vigour. What he thinks he does not hesitate to say. He 
has the courage of his opinions. Forno reason, however, 
is the book more interesting than for the way in which 
out-of-the-way bits of history have been selected and 
worked into its pages. Thus, the chapter on “ Guns” 
will be found to contain an account of the early experi 
ments made to test the possibility of substituting iron for 
wood, which we venture to think are unknown to most men 
of the present generation. They were begun as far back 
as 1846, but before that time—that is to say, in 1842— 
experiments were made in the use of iron plating as 


pledged to secrecy, and their successors have to administer public 
affairs in ignorance of the existence of a report which, if they 
knew, would seriously modify their action. If that report had 
been published to all the world no injury resulting from the dis- 
closure could possibly equal that which is done by concealing from 
the workers of to-day the facts and the opinions of the students 
and thinkers and experts who preceded them. 

If the reports are published, it is said, some enemy may have 
weak places in our defences revealed tohim. It is far worse that 
the existence of the weak places should be unknown to their 
natural defenders when they have been established on good evi- 
dence. Secrecy is the delight of diplomacy in every Foreign-office 
in Europe. It is unfortunately in high favour also in matters 
affecting naval development. 

Our dockyards and arsenals are supposed to embosom secrets on 
which the fate of the nation depends. No foreigner must enter a 
dockyard without a special permission. This secrecy is made 
supremely ridiculous by the facts which are perfectly well known. 
For example, when the latest design for a ship of war, which is to 
be built by contract, is completed at the Admiralty all the leading 
shipbuilders on the list of contractors are invited to send draughts- 
men to make tracings of the drawings so that they may be in a 
position to send in tenders for building the ship. These same 
builders are engaged in tendering for designs prepared by them- 
selves for foreign Governments, and are at liberty to embody all 
the newest ideas in the construction of the State ship and her 
machinery in a ship for this foreign Government. They may 
indeed hand over such a ship long before the Government ship is 
completed. 

Then as to guns and ammunition. Almost nothing new ever 
comes from a Government arsenal, All the improvements are 
made by private ‘firms like Armstrong and Vickers, and these firms 
are ready to make for any customer. Asa set-off to this, similar 
precautions are taken in France and Germany and Russia, and 
racial distinctions are kept up as offensively as possible. As a 
matter of fact, there are no secrets in any dockyard or arsenal at 
home or abroad which in the least degree justifies such unfriendly 
action by Government officials. 

The world has been enlightened lately as to how the desire to 
keep petty secrets in artillery works itself out in France, and who 
are the sort of people who benefit by the system—a system which 
creates distrust and ill-feeling and encourages dishonesty. 

We can heartily commend to our readers the chapter on 
naval panics. These, beyond all question, have had their 
origin in the conditions to which we have referred above 
—namely, that warship construction is a matter of opinion, 


| founded on inferences which have not necessarily any 


armour. The ideais commonly attributed to Napoleon IIL., | 


about the time of the Crimean war. But in 1842 the 
British Admiralty carried out experiments to ascertain 
whether wrought iron plates of jin. thickness, riveted 
together to make up a thickness of 6in., were ball- 
proof. Admiral Sir Thomas Hastings reported that even 
sixteen plates fixed on the planking of a ship’s side gave 
no protection at 400 yards against shot fired with 10 lb. 
charges from 8in. guns. The Admiralty have before now 
been censured for tardiness in adopting iron as a material 
of construction, but experiments had been very carefully 
made in 1846, and they went conclusively against iron 
for reasons set forth quite fully by Sir Nathaniel Barnaby. 

We have said that there is much controversial matter 
in the book—matter, that is to say, about which wide 
differences of opinion have existed. For example, we 
have the question of the effect of water-tight bulkheads 
on the stability of a ship, the result of using “soft ends ” 
in action, and so on. Wecan call to mind seeing a model 
experiment carried out, with a result quite unanticipated, 
at the Admiralty tank at Spring-gardens. A model was 
shown possessing high stability. It had been stated that 
if water was admitted at the bow or stern, a ship like the 
model must capsize. The water was admitted; the 
model did not turn over. Here was a triumphant vin- 
dication of the soft end. But one of those who witnessed 
the experiment put his hand, thoughtlessly, in the water, 
and, moving it, raised miniature waves. The model 
immediately turned over and sank. Then we all came 
away. 

Sir Nathaniel Barnaby is a warm admirer of the 
Froude tank and of Mr. Froude’s views, and he is justified 
in his admiration, no doubt ; but he might have hinted at 
the fact that Mr. Froude’s deductions no longer obtain 
universal acceptance, and that the results obtained in 
practice do not, as a rule, conform quite closely to the 
laws laid down by Mr. Froude. The conditions, indeed, 
under which towing experiments are carried out in a tank 
are not and cannot be those obtaining at sea; and the 
ost we can do with tank experiments is utilise them 
as supplying valuable but by no means conclusive 
information. The questions of fluid resistance are far too 
complex and important to be handled here at any length. 
But none the less was it desirable that our author should 
have dealt with the subject himself instead of resting 
content with the reproduction of a paper on the subject 
written by the late Mr. Froude. 

_The fourteenth chapter deals with “Co-operation in 
Naval Development.” It is altogether excellent. We 
content ourselves, however, with the reproduction of 
two or three passages, which are full of suggestion. 

In official life in Great Britain as in that of other European 
countries the virtue of secrecy is highly valued. 

That tine word ‘ confidential” is much esteemed. Sometimes 
there is a confidential inquiry into some important national con- 
cern, First-rate men are on the commission. Witnesses are 
examined whose evidence is of the highest value, and a report 
follows, This report is so confidential that only a few highly 
placed officers are allowed to read it. They go out of office, 


possible connection with facts. A scare is set on foot; 
no one can say why. Ships in posse are condemned, 
others are suggested; but there is no definite knowledge 
that the new will be better than the old. The certainty 
that an improvement has been effected only comes long 
afterwards, if at all. Sir Nathaniel Barnaby traces the 
course of events through several years, and goes on :— 

We have thus seen, since the last half-century commenced, a 
panic because the wooden sailing ships of war were of inferior 
types; another because sailing line-of-battle ships had become 
useless, since there must be, steam-power in them; then steam 
line-of-battle ships built of wood must be armour-plated to make 
them of any service. Later stil], wooden steam line-of-battle ships 
armour-plated had to disappear because wood was not the proper 
material of which to build them. Subsequextly mercantile marine 
speeds have largely increased, and the Royal Navy speeds of 11 to 
14 knots are no longer accepted as satisfactory. With the higher 
speeds demanded sail-power became inadmissible, and must be 
abandoned. 

Still later, quick-firing guns and ‘high explosive shells” 
demanded armour even more imperatively than the common shell 
guns had done ; thick armour was discredited, and thin armour, 


| widely spread, became again the mode. 








In the meantime the transformation in guns has been laborious, 
costly, and the cause of serious delays. At the end of 1864 
£2,800,000 had been spent, as we have seen, on breech-loading 
guns, chiefly for the Navy, but the breech mechanism proved to be 
faulty, and the muzzle-loader was re-established in favour in Eng- 
land. In 1875 muzzle-loading guns of as much as 100 tons weight 
were in course of manufacture by Armstrong. Then muzzle- 
loading guns were condemned by the Navy, and complete re-arma- 
ment with breech-loading guns decided on; and, so far as the 
construction of the ships armed with the heaviest guns would 
admit of it, they must also be transformed to suit the new 
ordnance. 

We have already said that it is very difficult to do 
adequate justice to a work of this kind in limited space. 
Our quotations, however, will give a fair idea of the 
author’s style. The volume is an octavo of 468 pages, 
and has a good index. The diagrams are not numerous. 
The principal defect of the volume is the considerable use 
of extracts made by its author without adequate criticism. 
Various instances might be cited. Sir Nathaniel accepts 
it as certain that turbine engines must be much 
lighter than reciprocating engines of the same power. 
So far, at all events, this is not true. There is practically 
no saving in weight. The book as a whole is excellent. 
We cannot name any other which covers so much 
ground so well. 


The Testing of Electro-Magnetic Machinery and other 
Apparatus. Vol. 1. By Messrs. SweNSoN and FRANKENFIELD. 
The Macmillan Company, New York and London. 410 pages. 

Tuts book is the first of two volumes, and relates only 

to the use of direct currents, it being intended that the 

second volume shall deal similarly with alternating 
currents, Opening with a preliminary description of 
various pieces of apparatus used in testing, the reader is 
then carried on to a series of some 96 experiments, 
usually of a very practical nature. A few are of the well- 
known type met with in laboratories, but the majority are 
certainly useful to the man who deals practically with 
dynamo-electric machines. Each experiment is dealt with 
systematically. First comes a list of references; then 
the subject of the test is stated; next the theory; 
and finally—after the actual apparatus needed, and all 
necessary connections which must be made, have been 
enumerated—a few suggestions and questions as to 
inferences which may be drawn. This arrangement is 
carried right through the book, and is commendable. 
There are two appendices, one on commercial shop 
testing, and the other on the rules of the A.I.E.E. The 
atmosphere of the book is certainly American, but as 
no particular piece of apparatus is usually specified, the 
description applies equally well to plant of all makes. 

Many of the experiments are not by any means novel, 

but the authors claim justly that there is room for a book 

containing such tests arranged in a proper sequence. The 
book is not one which can be put in the hands of an 
elementary student, or an untrained electrical engineer, 















with the idea that he sha]l make his own connections, and 
proceed unhelped. The particulars relating to each test 
are by no means full enough for such a purpose, but in 
the hands of a man who knows his subject the information 
supplied should be sufficient. Some ofthe summaries of 
theory are likely to be useful to an engineer wishing to 
refresh his memory as to the properties of certain 
apparatus ; for example, on turning up the testing of a 
dynamotor the reader is given a condensed statement as 
to the principles upon which it is constructed, and utility 
of the device, with hints as to efficiency, and so on. As 
for the diagrams, though a few of the rather useless 
catalogue pattern are included, the majority are of a use- 
ful diagrammatic type. There might, perhaps, be a few 
more of these latter with advantage. On the whole the 
book should be found of considerable use by the engineer 
or student who may be occupied with the testing of such 
machinery. 

The authors are to be commended for the systematic 
tabulations of nomenclature and references to other books 
and papers, and a good index and separate complete list of 
the experiments dealt with are also excellent features. 

Die Priifung von Gleichstrommaschinen in Laboratorien 
und Priifriiumen. Von C. KixzprunNer. Springer, Berlin. 
390 pages. 

Tuis work covers much the same ground as the book 
referred to above. Although the volume is entirely in 
German, the treatment is not so foreign as might be 
supposed. The author is at present teaching at the 
Municipal Technical School, Manchester, and it is notice- 
able that the machines mentioned are usually of British 
manufacture. It is reasonable to infer, in fact, that most 
of them are to be found in the machine equipment of the ex- 
cellent electrical départment of the Manchester Municipal 
Technical College. This work, too, is to be commended 
for its excellent nomenclature, systematic arrangement, 
and decidedly practical character. 

Commencing with the description of the apparatus in 
use for testing, the reader is taken through switches, 
resistances, regulators and measuring instruments. Re- 
sistances of the various types of armatures are then dealt 
with, and the method adopted for each experiment is 
clearly and precisely described. As a rule, each section 
contains the description and full numerical particulars of 
an actual test. The example contains, first, the maker's 
specifications of the machine and instruments used, and 
then tables of data obtained by previous experiment. 
These tables are copiously illustrated by curves. There 
is thus a definiteness about each record which is fre- 
quently lacking in other books. 

There are many diagrams, and these are usually of the 
clearest description. The scope is hardly so wide as that 
of the work previously mentioned, but more than makes 
up for this in the completeness of the practical engineer- 
ing tests. The section devoted to brakes is very 
thorough, and, amongst many others, contains a full 
description of Rieter’s method for large motors. Special 
attention is given in the last chapter to the standard 
German regulations for testing electrical machinery. 
The author describes the work as a book for the student 
as well as the engineer, and it should certainly be useful 
to both classes. 





SHORT NOTICES. 

British Railways: Their Organisation and Management. By 
Hugh Munro Ross, B.A. London: Edward Arnold. Price 5s.— 
Although this is not a technical work, it will be read with pleasure 
by many technicai men, for it discusses many of the problems of 
railway working with which they are brought into contact. It is 
written in an easy style, and is distinctly readable. To give a 
notion of its contents we quote the title of a few chapters: 
“Train Miles and Ton Miles,” ‘Carriage of Passengers,” 
‘‘ Carriage of Goods,” and last, but not least, ‘‘ Capital, Expenses, 
and Dividends.” Here and there the author contrasts British and 
American methods, and it is pleasant to find that there is still 
someone who is disposed to think his own country not so hope- 
lessly behindhand as our halfpenny papers would have us believe. 
For example, on the subject of train miles and ton miles in discuss- 
ing the enormous mass of statistics accumulated by American 
railways, and which have so impressed some observers, Mr. Ross 
shrewdly remarks that many of the figures are given under com- 
pulsion to a branch of the United States Government which is 
determined at all cost—to other people—to maintain a reputation 
for statistics, and that though such a method may suit America, 
‘it does not follow that in England, where the railways have to 
work in totally different circumstances, other methods may not be 
quite as effectual while less expensive.” That is an observation 
that all those critics who draw unpleasant comparisons would do 
well to ponder. 

Logarithms for Beginners. By Charles N. Pickworth, Wh.Sc., 
London : Whittaker and Co. Price 1s.—The ever-increasing use and 
improvement of the slide rule have driven ‘‘ Logs’’ rather into the 
background as far as engineers are concerned, for it but rarely 
happens that accuracy greater than is represented by three places 
of decimals is required in engineering calculations. Still it is 
desirable that logs should be understood, since for some purposes 
they are almost indispensable, and Mr. Pickworth’s little volume 
should be useful to those who desire to have botha working know- 
ledge and some understanding of the inwardness of logarithms. 
The volume, it should be mentioned, contains tables of logs and 
anti-logs. 

Oil Engines: Their Selection, Erection, and Correction, By W. 
A. Tookey. London: Published by Merritt and Hatcher, 
Limited. Price 1s. net.—Mr. Tookey has followed up his useful 
little book on the gas engine with another on the oil engine, 
which is likely to be equally if not more useful. It is full of sound 
common sense, and is just the kind of hand-book that one would 
put into the hands of an intelligent engine driver with the 
certainty that it could do him nothing but good. It explains 
clearly the action of the engine, discusses its various parts, recom- 
mends remedies for its ailments, and advises on the subject of 
running. It has also some useful hints to buyers and owners 
which might be studied with advantage by that fraternity. 

Saw Mill Work and Practice. By W. J. Blackmur. Rider's 
Technical Series. London: William Rider and Son.—-A practical 
little book intended for the use of people concerned in the working 
of saw mills, obviously written by an author who is quite at home 
with his subject. It does not illustrate saw benches, but it 
explains how they are to be used and how saws are to be kept in 
order, sharpened, repaired, and so on, and it discusses a number 
of other subjects connected with the sawyer's craft. 











Ow1nG to decrease of traffic, the Pennsylvania Railway 
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H.M. GUNBOAT WIDGEON. 


Tuts vessel was built by Messrs. Yarrow and Co., Limited, 
for the British Admiralty. She is 160ft. in length by 24ft. 6in. 
beam, and is practically a sister ship of H.M.S. Teal and 
Moorhen, built by the same firm in 1901, except in one 
important detail, namely, Yarrow’s patent movable flap has 
been provided in this case. 

The diagram shows the flap fitted toa small light draught 
steamer. It will be understood that when the propeller works 
in a tunnel the greater part of it would be revolving above the 
water-line. For example, with a 2ft. draught it is customary to 
use, sav, a 5ft. propeller; thus 3ft. of the propeller would 
be working above the water-line. Now, by enclosing it in a 
tunnel, the after part of which is inclined downwards, and 
terminates below the water-line, when the propeller begins 
to revolve, it blows the air out at the upper part 
of the tunnel, which then is filled with ‘‘solid’’ water, 
and the efficiency of the propeller thereby secured. This 
efficiency, however, is diminished owing to the fact that the 
water ejected by the propeller is forced to take a course not 
in a directly opposite direction to that of the vessel. It must, 
of necessity, have a direction inclined downwards, conse- 
quently a portion of the energy is used uselessly in, as it were, 
lifting the stern instead of propelling the vessel. Now, it is 
found that this movable flap may be lifted when once the 


| conning tower is on the battery deck forward. 


very generally adopted, as it saves much tim? and expense in 
re-erection abroad, and sometimes in tropical climates where 
malaria is met with it reduces greatly, by the reduction of 
time in erection, the risk of illness to the workmen. 

The steel work of the hull is galvanised throughout, and 
the main deck is of steel covered with corticine. The cabins 
for the ofticers and petty ofticers are built upon this deck, 
and form supports for the battery deck, on which are the 
crew's quarters. Above the battery deck is a teak sun-deck 
with double awnings, the whole of which is easily removed 
and stowed away below deck when clearing for action. The 
On the main 
deck, abaft the petty officers’ accommodation, is a small 


| cabin for sick men, and right aft is a shelter house for a 


native crew. The sides of the machinery spaces, magazines, 
officers’ cabins, battery deck, and conning tower are all pro- 
tected by bullet-proof steel plates, by Cammell and Co., those 
round the cabins being loopholed for rifles. The armament 
consists of two 6-pounder quick-firing guns and four rifle- 
calibre Maxims. The draught of the vessel complete, and 
carrying a load of 40 tons, was specified as not to exceed 29in., 
and this condition was more than fulfilled. 

The official trials were carried out on the Maplin mile in 
the presence of Engineer Commander Guyer, R.N., Engineer 
Lieut. Smith, R.N., and Mr. Ternouth, Admiralty Overseer, 
with the result that with the flap up, the mean speed was 
found to be 13°15 knots, with 283°4 revolutions. 
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engines are compound, and not triples. The funne!s being 
high and the grate area large, a speed of about 14 knots less 
than that stipulated was found to be easily maintained with 
natural draught. 

Having in view the results obtained with this system of 
propulsion, it is not unreasonable to assume that in many 
cases, for river navigation, it may take the place of both side 
wheels and stern paddle wheels, which until recently wer 
looked upon as the only things applicable to very shallow 
navigation. The Widgeon will shortly be taken to pieces for 
shipment. 





LOCOMOTIVE BUILDING IN AUSTRALIA, 
On account of the slackness in the engineering trades, some 

little time ago the representatives of the Labour Council 
waited upon the New South Wales Government to recom 
mend that the locomotives required for the State Railways 
should be manufactured in the State, so as to create work for 
the unemployed. On the strength of this tenders were 
called for the manufacture of sixty engines, thirty passenger 
and thirty goods. The tenders sent in were as follows : 

Fitzroy Dock (Government establishment) 

Clyde Engineering Company, Granville 

G. and C. Hoskins (Sydney) ae oe 


Usual plan 
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hoat is running, so that its after edge is considerably above 
the water-line, thus enabling the flow of water as it is ejected 
from the screws to approach more nearly to a horizcntal 
direction than if the after part of the top of the tunnel were 
fixed permanently. So long as the flow of water from the 
screws continues no air can gain access to the tunnel. For 
cargo-carrying vessels this system is even more important than 
for gunboats, where the draught remains fairly constant, the 
differences in draught being due mainly to variations in the 
quantity of coal; in shallow-draught steamers adapted for 
commercial purposes the position of the after edge of the 
tunnel has to be determined by the light water-line, and 
when the boat is loaded, if the after edge of the upper part of 
the tunnel is fixed, it becomes a very serious drag. Some- 
times this hinged flap is automatic in its action, simply 
rising and falling with the flow of water from the screw, and 
sometimes it is fixed by means of a lever or screw into any 
position that may be desired. 

The Widgeon is built in ten sections, to facilitate re- 
erection abroad, each section being floatable, and when float- 
ing it will have a draught of about 6in., the intention being 
that the various sections can be united while afloat, thus 
avoiding the somewhat difficult operation of putting the boat 
together on the shore, which involves considerable expense 
and risk in launching operations, and is often difficult to 
curry out in foreign parts. This system of construction in 
floatable sections was first introduced by Messrs. Yarrow and 
Co. in Le Stanley, built for his Majesty the King of the 
Belgians, for the use of the late Sir H. M. Stanley, on his 


journey up the Congo, in 1883. This plan has now become 


ILLUSTRATING THE YARROW HINGED 


Immediately after this trial was over another six runs were 
made over the mile, the only difference being that the flaps 
were lowered to the position that is necessary so that the 
edge of the flaps might be a trifle below the surface of the 
water when the vessel was at her lightest trim. The steam 
pressure and everything remained unaltered. The six runs 
over the measured mile with flaps down resulted in a mean 
speed of 12°218 knots, with 279°03 revolutions per minute. 
The horse-power in both trials remained practically the 
same, but the slip when the flap was down was augmented 
to the extent of 25 per cent. It will be seen that the increase 
of speed due to the flap being raised, as compared with what 
it was when the flap was lowered, everything else remaining 
the same, amounts to ‘932 knots per hour. On another 
occasion 13 knots were obtained with the flap down, and 
14°28 knots with the flap up. The advantage gained by the 
use of the movable flap is obvious, and the results confirm 
what theory would indicate. Messrs. Yarrow and Co. have 
built a very large number of vessels on this system, and they 
tell us that the flap increases the speed on the average, 
taking one vessel with another, about a knot, due to its en- 
abling the water to take a more horizontal direction than 
would be possible without this device. 

It may be stated that the boilers are designed to burn wood 
as well as coal. They are of the Yarrow water-tube type, 
twoin number. The contract stipulated that the speed was 
to be 124 knots, with only wood fuel, for an hour’s trial. The 
consumption of wood in the above trials worked out to about 
8 1b. of wood per indicated horse-power per hour, which result 
was deemed satisfactory, having in view that the rropelling 
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Also the following, which were considered informal, as the 
tenders did not provide for the engines to be made in the State. 


J. Martin and Co. (South Australia) 6 ; 
Henschel and Son, Germany (including duty). . 
Beyer, Peacock and Co., Manchester, England 

The chief mechanical engineer for New South Wales 
Railways states that with unrestricted competition very much 
lower tenders would be received. On receipt of these tenders 
the Premier appointed a Royal Commission to inquire into 
the question of constructing in the State sixty railway loco- 
motives, either by Government or private enterprise. The 
members comprised the chief mechanical engineers of New 
South Wales, Victoria, and South Australia, the former chief 
mechanical engineer for Queensland, and one of the leading 
marine engineers in Sydney. 

The findings of the Commission have now been issued. 
The report states that it would be practicable for the Govern- 
ment to construct its own locomotives at the Railway Com- 
missioners’ workshops at Eveleigh, after an expenditure of 
£25,000 in providing increased accommodation. The Com- 
mission strongly deprecates the work being carried out at 
the Fitzroy Government establishment, which has been 
shown to be under distinct disadvantages, and where the 
workshops and plant are most unsuitable. If it is the policy 
of the Government to have the work carried out by private 
enterprise, the Commission are unanimously of opinion that 
the Clyde Engineering Company’s works are better adapted 
than any other private establishment in the State. 





* To Prussian State Railway specification. 
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The members of the Commission—with Mr. Thow objecting 

state that the sixty locomotives should be constructed at 
the railway workshops at a cost of £279,000. Of this it is 
considered that the proportionate value of materials and 
fittings which would have to be imported in a finished or 
partly finished condition would be about 8 per cent.—£9880. 
That the proportionate value of raw material, imported and 
otherwise, would be about 92 per cent.—£113,620. That the 
cost of labour expended in New South Wales on all materials 
required for the sixty locomotives, including shop charges, is 
estimated at £155,500. 

In dissenting from the findings of the other members of 
the Commission, Mr. Thow, chief mechanical engineer for 
New South Wales, expresses the general opinion of the 
extreme attitude taken up by the labour party. Briefly, his 
statement is as follows: That he agrees with the conclusions 
of the other members that the workshops and plant at 
Fitzroy dockyard are unsuitable for the construction of loco- 
motives, and, in addition to their finding, is of opinion that 
the engines could not be built there for anything like the sum 
named in the tender submitted by that establishment. 
From careful estimates Mr. Thow considers that the sixty 
locomotives could not be constructed at the railway work- 
shops for less than £322,260. He makes the following very 
sound and trenchant criticism: ‘It should be realised that 
the wages paid per hour of work in Manchester and Glasgow 
locomotive shops is, as shown by my colleagues’ report, only 
half the amount paid to workers in Eveleigh, who are under 
the control of trade union regulations. But that difference 
does not measure the whole of the advantages which home 
manufacturers enjoy, because it does not take into account 
the further reduction in the cost of work produced in British 
workshops under the piecework or contract systems. If 
allowance is made for the effect which these methods exert 
towards cheapening production, then the wages paid here 
per hour of work, to locomotive tradesmen, their assistants, 
and labourers, will approximate two and a-quarter times the 
amount paid per hour to Glasgow and Manchester workers. 
Furthermore, it should be remembered that the important 
elements of shop or indirect charges here and at home vary 
only in a slightly less ratio.’ The railway department’s 
estimated cost of these engines bring the price out at 
£71 12s, 3d. per ton of finished weight. 

As pointed out by the Commission, there appears to be a 
deeply rooted objection to both piecework and bonus systems 
in New South Wales, it being feared by the workers that 
their introduction would pave the way for what is knon as 
‘“‘ sweating.’’ It is apparent that employers of labour view 
With some concern the influence which trade unionism is 
exerting on the industrial life of the State, and it is not 
unreasonable to say that the attitude of the various branches 
of the unions connected with the iron trades has a discourag- 
ing effect on private or State enterprise. The evidence goes 
to show that there is an unaccountable hostility, either 
assumed or real, among the workers, to any system of increas- 
ing output, other than employing more men on day wages, 
or laying down larger plant. 








TRACTION ENGINES FOR THE ST. LOUIS 
EXHIBITION. 


AMONG exhibits sent from this country to the Exhibition at 
St. Louis may be mentioned two special road locomotives 
made by Messrs. John Fowler and Co., of Leeds, by whose 
courtesy we are enabled to give the accompanying illustrations. 
The first of these, shown above, is what is called by the 
makers their Class B6, and it is fitted with a jib crane cap- 
able of dealing with loads up to 10 tons. The engine is 
compound, haying cylinders 6gin. and lidin. with a 12in. 


stroke. The boiler has a total heating surface of 164 25 
square feet, and a grate area of 7°5ft. The length of the 
fire-box inside is 3ft. 5fin. and the width inside is 2ft. 23in. 
The working steam pressure is 180 Ib. on the square inch. 
The capacity of the coal bunker is 8 ewt., and of the water 
tanks 320 gallons. The driving wheels are 7ft. in diameter 
and 18in. wide, the front wheels being 5ft. in diameter and 
16in. wide. The fly-wheel is 4ft. 6in. in diameter and 6in. 
wide. The engine is fitted with a winding drum and 75 yards 
of steel wire rope. It has two speeds with clutch gear, and 
has worm steerage. There is a brake acting direct on both 
driving wheels. There is also an auxiliary starting valve for 
admitting high-pressure steam to the low-pressure cylinder, 
which valve is self-closing. The jib will stand a load of ten 
tons, and the engine can travel with a suspended load of six 
tons. 

The other engine, called by the makers their Class R1, and 
also illustrated, is a road locomotive provided with a jib crane, 
which is capable of lifting weights up to seven tons. It is 
smaller in nearly every particular than the engine first 
described. Its engine is compound, with cylinders 63in. 


has a patented locking arrangement for the differential gear, 
which can be worked from the foot-plate, and a patented 
safety work and wheel-clutch gear for changing the road 
speeds, of which there are two. The cranes in both instances 
are driven by steel bevel gearing and spur gearing, and are 
provided with steel wire ropes for lifting the load, powerful 
friction brakes being fitted for lowering. 


GERMAN SOCIETY OF 
CHEMISTS. 

Tue eleventh annual meeting of the above-named Society, 
now known as the Bunsen Gesellschaft fur Angewandte 
Physikalische Chemie, which was held at Bonn, Germany, 
on May 12th, 13th, and 14th, has been very successful, from 
both the scientific and social standpoints. 

Over 140 members of the Society were present, including 
the majority of the leading professors in Germany—in this 
branch of chemical science—and Holland, Sweden, Austria, 
France, and England were also represented at the meeting 
by men well known either as research workers or as writers 
in electro-chemical or electro-metallurgical science. 

The chief features of the meeting have been, first, the 
papers dealing with the new theories and laws governing the 
separation of chemical compounds from mixtures known as 
the Phasen-lehre, and with the applications of these laws— 

| to metallurgical mixtures and to the formation of the alloys 
of iron and carbon in steel—and secondly, the papers and 
discussions dealing with the applications of physical methods 
in medical science and practice, and with the reactions 
between poisons and anti-toxines in the animal and human 
organism. 

Professors Roozeboom, of Amsterdam; Ostwald, of Leipzig ; 
and Heyn, of Charlottenburg, contributed papers upon the 
former subjects, and in a later issue we shall publish abstracts 
of these papers, which should prove of considerable interest to 
English metallurgists. We shall also publish abstracts of 
these papers read by Dr. Goldschmidt, of Essen, on ‘‘ The 
Ruthenberg Process for Treatment of Iron Ores by Electrical 
Methods ;’’ by Professor Mathesius, of Charlottenburg, on 
‘“«The Industrial Utilisation of Furnace Slags,’’ and of that 
by Dr. Sackur, of Berlin, on ‘‘ The Alloys of Lead and Tin.” 

The English Society of Electro-chemists was officially 
represented at the meeting by Mr. J. B. C. Kershaw, and a 
letter of greeting was also read from the President of this 
Society—Mr. Joseph Wilson Swan, F.R.S. A letter from 
Sir William Ramsay, regretting his inability to attend the 
meeting at Bonn, was also received by Prof. Ostwald and read 
at the Saturday morning sitting of the members. The 
meeting closed on Saturday evening with a banquet in the 

Lese and Erholungs Anstelt. 
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NEW BELT-CONVEYING PLANT. 

A NEW belt-conveying plant, which will be used for 
carrying coal between the old and the new washeries, 
is now being installed at the Binchester Colliery, near 
Spennymoor, which is the property of Messrs. Bolckow, 
Vaughan and Co., Limited, of Middlesbrough. The plant 
consists of a coal conveyor, supported on lattice girders, rest- 
ing on built-up trestles. The band, or belt, which runs over 
idlers at 5ft. intervals, is composed of rubber and canvas, the 
rubber at the centre being thicker to resist the increased 
wear at this point. At distances of 20ft., guide rollers keep 
the belt in its true position. For the return belt the “idler ”’ 
rollers are placed at intervals of 10ft. The driving and trail- 
ing drums over which the belt is stretched are 342ft. apart, 
and the drums are 36in. in diameter, the length of the belt 
being 693ft. Its carrying capacity is 50 tons per hour. The 
structural work upon which the conveyor is supported, cor- 
sists of two wrought iron lattice girders, each 324ft. long, and 
5ft. 6in. deep, built up of iron runners, and angle iron 
stanchions, and flat iron cross bracings. The top girders are 
tied together to form one complete box girder by means of 
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FOWLER’S ROAD LOCOMOTIVE 


and llin. by 12in. stroke. Its boiler, which works at 


T-iron ties. In the box girder is placed and supported the 


1801b. pressure, has a total heating surface of 129-3 square | conveyor and gantry. On each side are arranged slide 


feet, with a grate area of 5:4 square feet. The length of the fire- 
box inside is 2ft. 8in., and its width inside is 1ft. 103in. The 
capacity of the coal bunker is 7 ewt., and of the water tanks 
245 gallons. The driving wheels are 6ft. 6in. in diameter 
and 16in. wide, the front wheels being 4ft. 6in. in diameter 
and 12in. wide. This engine can travel with loads up to 
four tons suspended from its jib. Like the former engine, it 
has a winding drum and 75 yards of steel wire rope, and may 





be said, generally, to be fitted up in anidentical manner, It 





doors for the purpose of ventilation and light. The girders 
are supported at intervals of 40ft. by wrought iron trestles, 
bolted to concrete foundations. These trestles are 19ft. high, 
and are made up of angle irons riveted back to back as up- 
rights, tied at the top by channel irons, and cross-braced by 
means of flat bar iron. The conveyor is driven by a motor of 15 
brake horse-power, the driving drum making 25 revolutions 
per minute. The plant has been installed by Messrs. Graham, 
Morton and Co., of Leeds, 
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45-B.H. P. 


‘THe ENGINEER” 


ELECTRIC GEAR FOR DRIVING BENDING 
ROLLS. 


WE illustrate herewith an electric gear for driving bending 
rolls which has recently been devised and constructed by 
Messrs. J. P. Hall and Co., of Oldham. The driving 
gear consists of a four-pole 45 brake horse-power enclosed 
series motor, connected to reduction gear, and provided with 
an automatic brake, the whole being mounted on one bed- 
plate. The motor is called by the makers their No. 10 size, 
and it forms one ofa series which has been designed and con- 
structed for intermittent running in either direction. We 
may mention that this series embodies fourteen standard 
sizes, which vary in power from 1 to 200 horse-power. The 
particular motor is wound for a 240-volt circuit, and to run at 


500 revolutions per minute. At full load it is stated to absorb | 


153 ampéres, which gives a commercial efficiency with an 


output of 45 brake horse-power of nearly 91°5 percent. At | 


full load, we are informed, also, that it will run continuously 


for 100 minutes with a rise in temperature of 75 deg. Fah. in | 


the hottest part. 


On examination of the accompanying | 


curves, supplied to us by the makers, it will be seen that | 


the following results have also been obtained with this 
motor :— 

Power developed. 

(brake horse-power.) 


Length of run 
in minutes. 


Rise in temperature 
above atmosphere. 
Jeg. Fah. 
o. 69 ee ee ee 

The magnetic cireuit consists of a circular cast steel box 
of high permeability, the magnets being of the same material. 
The cases have internal flanges, faced and bored to receive 
the ends. 
fields, so as to obtain accurate centering, and to minimise 
cost of production. The ends are of cast iron, and they carry 
the bearings. They are provided with turned projecting 
rings, which fit into the bored portions of the internal flanges 


| 
| 


This machining is done at the same setting as the | order to protect the end winding. 


| 
| 
| 
| 
| also former-wound, and also, of course, insulated, baked, and 


MESSRS, J, P, HALL AND CO., OLDHAM, ENGINEERS 


GEARED ELECTRIC MOTOR 

















socket joint. The field coils are former-wound, varnished, 
baked, taped, and again varnished, before being put into a 
motor. 

The armature is of the ordinary slot drum type, the 
laminations being varnished, and secured with a sunk key to 
the shaft. There are two stout end plates, that at the back 
having a flange carried up to the same height as the core, in 
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CHARACTERISTIC CURVES—45 B.H.P. MOTOR 


The armature coils are 


varnished before being mounted in their slots. Radial car- 
bon brushes are used. 


are brought outside the casing, and finish in th'mble ends. 














GEARED MOTORS COUPLED FOR TESTING 


in the case. At the driving side the end piece is solid, and 
has no openings; but at the other side—which is also the 
commutator side—there are four large hand holes, which give 
access to the brushes. These holes are, however, ordinarily 
closed with a sheet iron cover, which fits over the whole end 
piece, is provided with handles, and is fixed with a bayonet 


The gearing for driving the bending rolls consists of a cast 
iron pinion, keyed on the motor shaft, and having twenty- 
seven cut teeth on it. This gears with another toothed 
wheel on a second motion shaft, this wheel having fifty-four 
teeth. In one of the engravings two similar motors and 
gearing are shown, coupled together for testing purposes. 





Swain Sc 


Keyed on each motor shaft, and between the motor case and 
the toothed pinion, is a grooved brake wheel. This is em 
braced on both sides by braking levers, with grooved 
brake blocks, these levers being hinged to the base plate of 
the machine. The normal position of these levers is gripping 
the brake wheel by the action of the spring and the rod 
passing through the tops of the levers. In between the levers, 
however, and mounted on a bracket bolted to the motor 
casing, is a powerful electro-magnet, designed to 
force the levers apart and take off the brakes as soon as 
current is supplied to the motor. It is stated that 35 
ampéres are enough to pull the brake off, that the brake is 
released in less than a second, and that the brake whee’ 
makes about 1} revolutions after the circuit is broken. 








DEAD-WEIGHT SAFETY VALVE. 


We illustrate in section a new lock-up safety valve 
recently brought out by Hopkinson and Co., Limited, and 
| known as the ‘‘Ipsed.’’ The section shows so much that there 
is little left to say. It consists of a block with a seating, a 


: 


NEW 


| 
| 
| 


The armature and field coil terminals | 


THE IPSED SAFETY VALVE 
pipe piece for controlling the discharge of steam in any 
desired direction, a weight holder, weights, and a lock-up 

| case connected to the holder by four bolts. The weights 
cannot be interfered with without removing the bolts 
and the cover, and hence it is impossible to tamper with the 
valve without being detected. Means for raising the weight 
are provided. It is claimed that the valve has a very steady 
blow, and that there is no jumping, no liability to prime the 


water out of the boiler. 








THERMAL STORAGE.—We are informed by Mr. Halpin that the 
pressure carried at Wood-lane is not 1251b., as stated in our last 
impression, but 225 lb, The 125 1b. refers to another set of boilers. 
Each of the Wood-lane boilers has two steam and water receivers, 
and over each is placed a thermal storage cylinder, so that there 
are two thermal storage cylinders to each boiler. 


Contracts.—W, R. Renshaw and Co., Limited, Stoke-on-Trent, 
have received an order from the Great Western of Brazil Railway 
Company, Limited, for fifty sets of ironwork for 12-ton eight- 
wheeled bogie wagons, and twenty-eight gunpowder vans for the 
North British Railway Company. 
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RAILWAY MATTERS. 


Tux New York Rapid Transit Commission has decided 
to extend the Brooklyn subway, now under construction, from the 
‘unction of Atlantic-avenue up Flatbush-avenue to the Plaza and 
the Willink gates of Prospect Park. 


ELectric tramears ran through from the Thames 
bridges to Brixton Station on Saturday, the extension of the 
London County Council’: system, about a mile and a third in 
extent, having been completed in six weeks. 


Tur railway line from Hanoi to Vietry, in French 
Indo-China, has been open to traffic for some months ; the section 
to Thanba, half-way to Yenbay, was finished a short time ago, and 
the continuation to the last-mentioned place is far advanced. 


Tue Board of Trade have made an additional rule, 
under the Light Railways Act, 1896, with respect to the notices 
to be given and deposits made in cases where alterations of works 
are proposed during the progress of an application for an Order, 


A coLoNEL in the Russian Engineer Corps has—tele- 
graphs the St. Petersburg correspondent of the Matin -undertaken 
todouble the Moukden and Kharbine Railway in less than two 
months, so as to permit of returning the trains as they arrive, which 
is impossible with the present single line of way. 


Tur death is announced of Mr. William Coulthard, of 
Maryport, at the age of sixty-six. He was originally an artisan in 
the employment of the Maryport and Carlisle Railway, but rose to 
the position of locomotive superintendent. For twenty-five years 
he was secretary and librarian for the Maryport Mechanics’ 
Institute. 


A Press Association telegram from Harbin states that 
the cireum-Baikal Railway is expected to be completed in August. 
The rocky nature of the ground is causing difficulty, and seventeen 
tunnels have in consequence to be bored. Meanwhile steamboat 
communication by means of ice-breakers has been re-established on 
the lake. Railway communication and the regular transport of 
troops continue. 

Tue first section of the Pireus Frontier Railway was 
opened on March 19th last as far as Thebes, and, on a branch line, 
to Chaleis. That is, roughly speaking, 80 miles of railway through 
country hitherto altogether untapped by railways. The Thebes 
and Copais agricultural districts will profit by this improved means 
of transport, being thus placed in easy communication with the 
central markets in Athens and Pireus. 


Every Danish State locomotive that has gone for some 
years past into the shops for repairs has had its wheel peripheries 
gauged, and, besides less wear with large wheels, it is found that 
single drivers run better than four-coupled, and four than six- 
coupled, where the road is the same, and that, in each class, where 
the road is more flimsy the wear is greater. Engines with leading 
bogies keep longer out of the shops than those without them, 


We are informed that as the result of representations 
made to the railway companies by the Council of the Royal Agri- 
cultural Society, followed up by a deputation from the Council 
which waited upon the railway superintendents, the various railway 
companies have consented to issue to members of the Royal Agri- 
cultural Society who will be travelling to London to visit the 
Society’s forthcoming show at Park Royal, a railway ticket for the 
double journey at the price of a single fare and a quarter. 


AccorpInG to the Brussels correspondent of the 
Standard, King Leopold has suddenly dissolved the partnership 
with the American syndicate concerning the construction of the 
Hankow-Canton Railway, after having acquired the greater part 
of the shares from the original shareholders. He intends to 
entrust exclusively to a Belgian company the construction Sof 
that important line. Meanwhile the Belgian and American 
directors of the Hankow-Canton Railway Company have tendered 
their resignations. 


Tue Earl of Dartmouth, Lord-Lieutenant of Stafford- 
shire, on Monday opened a light railway, which wili give access to 
the beautiful scenery of the north-eastern part of that county. 
The Hamps and Manifold Light Railway has been constructed 
with the object of assisting farmers in the district through which 
it runs to transmit goods easily and cheaply to market. The 
Treasury have made a free grant of £15,000 toward the construc- 
tion of the line, and a loan of £10,000 has been taken up from the 
Staffordshire County Council. 


THE construction of the various bridges for the branch 
line of railway to Betanzos was commenced early in the year, says 
the British Vice-Consul at Ferrol. The line is now expected to be 
completed by the beginning of 1905, The scheme of a coast 
railway from Ferrol to Gijon will shortly be submitted to the 
(iovernment for approval, and application will be made for 
subventions from the State and the municipalities for its con- 
struction, The length of this line will be about 150 miles, and 
the total cost is estimated at 46,000,000 pesetas, 


In the second half of 1903 the total capital outlay of 
the twenty-seven leading British companiesaggregates £13,090,000, 
but this includes £5} millions spent by the Midland directors in 
acquiring the Belfast and Northern Counties system, and repre- 
sents merely a change of ownership of 238 miles of line, the net 
earnings of which have from the first been sufficient to pay the 
interest on the capital raised by the Midland Company for the 
purchase. Deducting this, there was only some £7,700,000 spent 
by the twenty-seven companies. For the current six months the 
estimates amount to a total of £6,951,000, of which £3,661,000 is 
for improvements and enlargements of lines, and other works 
already open, 


AccorpInG to the report of the British Vice-Consul at 
Gijon, a project has been formed by the municipal authorities of 
the towns of Gijon, Villaviciosa, Colunga, Caravia and Rivadesella 
for connecting them by a light railway, and plans are being got 
out with a view to its taking practical form. The same authority 
states that the railway from Ujo vid Oviedo to San Esteban de 
Pravia has made good progress, and the line will be open for traffic 
between Oviedo and San Esteban before the close of the present 
year. The line connecting Santander and Oviedo is progressing 
favourably, and may be expected to be open within a year. The 
line also under construction between San Martin and Lieres to 
Gijon and the port of Musel is making good progress, and when 
open will supply a long-felt want by connecting the valuable coal 
districts with the port. 


Tue New York Rapid Transit Commission has pub- 
lished its report on the most desirable routes for extensions of the 
subway system. The report favours, in general, the line recom- 
mended by the Metropolitan Street Railway interests, but with 
modifications which will permit the Interborough Company to 
become a competitor for the franchise. The Committee recom- 
mends the following lines:—A Lexington-avenue-Broadway- 
William-street line from One Hundred and Forty-ninth Street and 
Third Avenue to the Battery, with return line thence vid Green- 
wich-street and Thirty-fourth-street to Lexington-avenue ; also 
the following: (1) A short line to connect the Lexington-avenue 
line with the present subway at a point near Fortieth-street and 
Park-avenue ; (2) a line up Seventh-avenue from Thirty-fourth- 
street to connect with the present subway at Forty-third-street ; 
(3) the line from Fort Hamilton, Brooklyn, already referred to, 
running under Fourth-avenue and Flatbush-avenue, as extended, 
wae the Manhattan Bridge to a point in Canal-street near 
entre, 





NOTES AND MEMORANDA, 


On the steamship Nebraskan, which steamed from San 
Francisco to New York with crude oil for fuel, three furnacemen 
did the work of twelve stokers, and without sweating, says the 
American Machinist, 


Ir is reported that a test well on the island of 
Tcheleken has encountered oil at a depth of 1067ft., showing the 
existence of a new oil-bearing stratum below that now exploited. 
When first struck the oil spouted to a height of 200ft., and con- 
tained no water. 


THE amount expended on the works in the Elan Valley 
during the year was £203,454, giving a total of £1,603,703. The 
amount expended on the whole of the Birmingham water scheme 
during the year was £352,895, giving a total to March 31st of 
£5,255,991 18s, 5d. 


A Revrter’s telegram from New York states that the 
United States battleship Kentucky has made the world’s record 
for a voyage from Hongkong to New York. Her average speed 
for the whole distance of 12,699 miles was 12-7 knots, natural 
draught alone being employed. 


SEVERAL orders have just been received by the White- 
head torpedo manufactory at Fiume from different Governments. 
Russia has ordered 100, France 130, Austria 120, and Italy 60, of 
the latest model, 64 m. in length. We understand that these 
torpedoes have hitherto only been in the possession of the 
Japanese. 


Tue first steam turbine in use in the United States 
navy will soon be installed in the Charlestown navy yard at Boston, 
Mass., says Power. It is to be a Westinghouse-Parsons unit of 
750 kilowatts capacity, and will supply three-phase alternating 
current at 2300 volts for lighting and power about the yards, and 
also to such ships in the docks as may require current. 


AN experiment was recently made to test the durability 
of liquid air in transportation, says the American Machinist. Two 
quarts of liquid air were delivered to the railway at Berlin packed 
for transportation to Geneva, where the shipment arrived in five 
days, and after an additional delay of half a day was delivered at 
the University of Geneva, one-fourth of a quart surviving the 
journey. 

WE learn from an American contemporary that the 
Bethlehem Steel Company has recently completed a 5in. and a 
6in. gun which are to be shipped to Sandy Hook for tests. The 
chief merit of these new guns is understood to be their rapidity of 
fire. Preliminary shots were fired from the guns several weeks 
ago in the presence of officers of the army and navy, and the 
results were considered satisfactory. 


THE speed of wire rope haulage is limited by the grades, 
alignment of track, condition of road bed, &c. One factor that 
may restrict very high speed is the size of the rollers. At a coal 
mine in West Virginia a speed of seventeen miles per hour is used 
at times in spurts, but this is too high for 4in. rollers, and causes 
friction and excessive wear, says Power. A usual speed for tail- 
rope haulage is six to ten miles an hour. 


Tue British Consul at Philadelphia, Mr. Powel, states 
that a motor, remarkable for its light weight in proportion to its 
power, has recently been built in Philadelphia for aéronautical 
work, By brake test it delivered 40-5 horse-power at 900 revolu- 
tions a minute, and since it weighs complete slightly over 200 lb., 
the weight per horse-power is less than 5 lb. It consists practi- 
cally of two three-cylinder gasolene motors, placed opposite to one 
another, and acting on a three-throw crank shaft. The cylinders are 
4-5in. in diameter by 5-5in. long. 


A RECENT decree gives instructions as to new titles to 
be borne by the constructive staff and by engineer, medical, and 
other officers of the Italian navy. The constructor, who ranks 
with a vice-admiral, has the title of lieutenant-general of his 
branch, and his subordinates are major-generals, colonels, majors, 
captains, and lieutenants. There is an engineer-major-general, 
a surgeon-major-general, and a paymaster-major-general, and so 
on in every rank down to sub-lieutenant, each officer having a 
military title annexed to that of his branch. 


THREE submarines of an entirely new type have been 
laid down simultaneously at Cherbourg. They are to be known 
as the Emeraude, Opale, and Rubis. They will have a double 
hull, as in the case of the Narval class. The length of each will 
be 147-64ft.; beam, 13-12ft.; displacement, 600 tons; motor 600 
horse-power, driven by electric power from accumulators when 
submerged, and by benzine or other vapour when on the surface ; 
speed, 12 knots. According to the France Militaire, each boat 
will have two propellers, and carry six torpedo tubes. 


THE report by the Hydrographer of the Admiralty of 
the work performed during the year 1903 in the examination and 
charting of the seas and coasts in various parts of the globe has 
been issued as a parliamentary paper. It appears that eleven 
vessels were regularly engaged in the operations, and that during 
the year 344 rocks and shoals which were dangerous to navigation 
were reported. Of these, 40 were reported by surveying vessels, 
21 by other of his Majesty’s ships, 12 by various British and foreign 
vessels, 13 were discovered by vessels striking on them, and 245 
were reported by colonial and foreign Governments, 


THE export trade in German machinery has _ risen 
within the decade 1893-1903 from 96,000 to 255,000 tons. During 
this period the markets for German machinery have undergone 
considerable changes. Instead of Austria-Hungary, Russia now 
heads the list asimporter. Exports to the United Kingdom are 
six times greater than ten years ago, and the United Kingdom now 
occupies the fourth place as importer against the ninth at that 
period. The imports of foreign machinery have increased from 
41,000 tons in 1893 to 61,000 tons in 1903. In agricultural 
machinery, the United Kingdom has been ousted from the German 
markets by the United States. 

Unpber the German State insurance laws about 7,000,000 
workmen received in 1902 relief compensation—annuities, &c.— 
amounting to £21,700,000, to which employers contributed 
210,500,000 ; workmen, £9,100,000 ; the State, £2,100,000. The 
sick establishments—Krankenkassen—in 1901 were in receipt of 
£9,184,000, and expended for cases of sickness, indemnities, 
administration, less administration of infirmity insurance, 
£8,902,000. The total amount expended in respect of accident 
insurance was in 1901 £6,261,000, of which indemnities amounted 
to £4,928,000; paid into reserve funds £561,000, the balance 
being appropriated for administration, investigations, &c. At the 
end of 1901 the reserve fund amounted to £7,592,500. 


Tue following was the degree of completion of vessels 
under construction, United States navy, on May Ist, 1904, accord- 
ing to the Army and Navy Journal. Battleships—Ohio, 93 per 
cent. ; Virginia, 59-4; Nebraska, 46-9 ; Georgia, 52; New Jersey, 
57-6; Rhode Island, 59-8 ; Connecticut, 38-46 ; Louisiana, 47-91 ; 
Vermont, 6-8 ; Kansas, 7-5; Minnesota, 26-15; Mississippi, 2-3 ; 
Idaho, 2-2. Armoured cruisers—Pennsylvania, 76-9 per cent. ; 
West Virginia, 83-04; California, 60; Colorado, 80-9; Maryland, 
78-88 ; South Dakota, 55-5 ; Tennessee, 28-9; Washington, 24-2. 
Protected cruisers—Denver, 99-9 per cent. ; Des Moines, —; Chat- 
tanooga, 80-01; Galveston, 78; St. Louis, 41°2; Milwaukee, 48 ; 
Charleston, 69-7. Gunboats—Dubuque, 40 per cent. ; Paducah, 
33-5. Training ships—Cumberland, 85 per cent. ; Intrepid, 16. 
Training brig—Boxer, 34 per cent. Torpedo boats—Stringham, 
93 per cent. ; Goldsborough, 99; Blakely, 99; Nicholson, 99; 





O’Brien, 98. 


MISCELLANEA, 


Ir is stated that at the end of July some of the Nord- 
deutscher Lloyd steamers will begin to run to Australia by the Cape 
route, lengthening the voyages to fifty-two days from Antwerp, 
instead of thirty-five. 


OrveRs have been placed by the French Government 
with the Forges et Chantiers de la Méditerranée for the construc- 
tion of four floating docks, intended to be stationed at the ports of 
Cherbourg, Toulon, Bizerte, and Saigon. 


Tue county authorities of the West Riding of Yorkshire 
are proposing to purchase a motor car for their surveyor at a cost 
of £1000, with a view to enabling him to exercise more constant 
and efficient supervision over the roads and bridges. 


A scaEME for an elevated reservoir at Tallah is now 
exercising the minds of the Calcutta Water Supply Commissioners, 
The reservoir is proposed to be of steel construction and will hold 
5,000,000 gallons. It is to be elevated to a height of 85ft. by 
means of a series of braced steel pillars. 


Ir is reported from Cologne that the German, French, 
Belgian, and Dutch steamship companies engaged in the North 
American passenger traffic have decided to meet the measures 
taken by the Cunard Line in various continental shipping centres 
in reducing the third-class fares from London and Liverpool to the 
United States to £2. 


Tue dry docks at Piraeus, which were begun in 1898, 
have not yet been completed, and owing to some differences 
between the harbour board and the contractors, work is at present 
at a standstill. ~ The original estimate of the cost of construction 
was about £65,000, and some £32,000 have already been expended. 
It is now discovered that owing to the nature of the ground in 
which the docks are to be built the ultimate cost will be nearer 
£125,000. 


A RECENT official report on the mines of the French 
colony of Indo-China states that iron ore is mined at Thainguyen, 
manganese ore at Phu-lien, and antimony ore at Quangyen. Con- 
cessions for metal mining, recently granted, include twenty for 
gold, chiefly in the province of Hoabinh ; four for copper at 
Vanbu, Thainguyen and Yenbay ; two for iron ore in Quangyen ; 
and seven for other minerals. Nickel ore is reported to exist in 
the province of Tuyenquang. 


WE regret to have to record the death of Mr. Robert 
Richard Menneer, M. Inst. C.E., of the Bombay Public Works 
Department, atthe age of forty-eight. After receiving his trainingat 
Coopers Hill, he entered the service in 1878, and had been princi- 
pally employed upon irrigation works, having since 1888 succes- 
sively held the executive engineership of the Ghar and Fuleli 
canals, of irrigation in Sindh, and of the Western Nara canals. 
Since 1901 he had had executive charge of the Nasik and Poona 
divisions, and was recently appointed acting chairman of the 
Bombay Port Trust. 


AccorDINnG to the Neue Hamburgische Bérsen-Halle a 
company has been formed in Rendsburg with a capital of 
1,500,000 marks to undertake the manufacture of spirit from peat. 
The factory will be built in the neighbourhood of Aalborg, and 
will at first have a capacity for producing 1000 gallons daily. It 
is stated that it is intended in the first place to find a market in 
Hamburg, where there are several large establishments using 
spirit, and at the same time export the product abroad from 
Hamburg. It is anticipated that the spirit produced will be 
especially suited for heating purposes. 


THE conditions under which the prolonged storage of 
apples may be successfully carried out has been studied during the 
past two years by the United States Department of Agriculture, 
and the cold storage of apples has now made this fruit available 
practically the whole year round. Several hundred different 
varieties were stored in order to make the tests. It appears that 
there is no difficulty whatever in storing apples in the autumn and 
keeping them until late in the following spring. All that is 
—— necessary is to keep an equable temperature ; just 
about freezing point is the most satisfactory. 


EXPERIMENTS have begun at the United States proving 
ground, Indian Head, with several kinds of smokeless powder. 
The preference thus far seems to be for the macaroni-shaped 
powder, which comes in strips, rather than for the flat powder. 
An endeavour will be made to find a satisfactory ammunition bag, 
possibly of smokeless powder cloth and twice as long as the present 
bag. If smokeless powder can be made with success in 40in. strips 
the larger-sized bag will be adopted for use in the navy. The 
advantage of this will be that only two bags, instead of four, will 
have to be inserted in the gun, and thus the rapidity of fire can be 
increased. 


AFTER many fruitless endeavours, a “Sales Union” of 
fourteen cement works in Rhenish-‘Vestphalia was formed in 
December last, and this was followed by the establishment in 
January of the South German Cement Syndicate, with branch 
offices at Heidelberg, Wiirzburg, Stuttgart, Metz and Munich. 
The Rhenish-Westphalian Syndicate was formed on condition that 
a similar contract should be entered into with the South German 
Cement Works. The aggregate capacity of the fourteen works 
amounts to about 4,370,000 casks of 170 kilos. per cask, of which 
2,337,000 casks were sold in 1902 and 1,181,222 casks in the first 
six months of 1903. 


Durine the year 1903 the total number of British ships 
that entered the port of Philadelphia amounted to 656, with a 
tonnage of 1,394,203 net tons, showing an increase against 1902 
of 13 vessels and 41,061 tons. The increase in cargo carried by 
British shipping amounted to 117,638 tons direct from the United 
Kingdom and her Colonies. This, taken by itself, would apparently 
show a large increase in British exports to the United States, says 
the British Consul at this port, but when one takes the total direct 
imports from the British Empire in all bottoms—foreign as well as 
British—there appears an actual decrease of about 17 ships, with a 
decrease of about £1,000,000. 


THE foreign trade of the United States during 1903 was 
the largest on record, both the imports and the exports showing 
increased values as compared with 1902, and in each case repre- 
senting the highest figures yet attained. This does not, however, 
imply that the volume of trade increased in the same proportion, 
for prices both of wheat and cotton were considerably higher in 
1903 than in the previous year, thus affecting the value of the 
exports, while the value of the imports was also affected by the 
lower price of. coffee. The value of the total imports into the 
United States was returned at about £199,000,000 as compared 
with £194,000,000 in 1902, the value of the exports at about 
£297,000,000 as compared with £272,000,000 in 1902. 


A PAPER was read at the last meeting of the Paris 
Academy of Sciences on ‘‘The Action of Terrestrial Magnetism 
upon a Tube of Nickel Steel (Invar) Intended for Use as a Geodetic 
Pendulum,” by M.G. Lippman. The alloy of nickel and iron 
known as invar, which possesses a coefficient of expansion only one- 
twentieth that of brass, has obvious advantages for pendulum ob- 
servations. This steel, however, is magnetic, and it was thought 
possible that the disturbing influence introduced in this way might 
be too large to be neglected. The magnetic moment of a tube of 
this material was determined, and the possible error on a pendu- 
lum observation calculated. It was found to be negligible, and 
hence invar can be advantageously substituted for brass in the 
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SUBSCRIPTIONS. 


Tux EnotNgeR can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
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Half-yearly (including double number) .. £0 14s. 6d. 
Yearly (including two double numbers).. £1 98. Od. 
C.ora Reapine Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 
If credit occur, an extra charge of two shillings and sixpence per annum 

will be made. 

Foreign Subscriptions will, unti] further notice, be received at the rates 
giver. below. Foreign Subscribers paying in advance at these rates 
will receive Tue ENGINEER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Tuz ENcINEER, and 
accompanied by letter of advice to the Publisher. 


TuHIn Paper Copies. Tuick Paper Coprss. 
Half-yearly £0 188. Od.|Half-yearly .. .. £1 Os. 8d. 
Yearly £1 16s. Od.| Yearly .. .. .. £2 Os. 6d. 

(The difference to cover extra postage.) 
ADVERTISEMENTS. 


“a” The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 

Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o'clock on Tuesday morning in 
each week, 

Letters relating to Advertisements and the Publishing Department of the 
Paper are to be addressed to the Publisher, Mr. Sydney White ; ali other 
letters to be addressed to the Editor of Tok ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.”’ 








PUBLISHER’S NOTICES. 


.* During the rebuilding of the house, No. 33, 
Norfolk - street, ‘‘THE ENGINEER” will be 
edited and published in Temporary Offices, 
Nos. 2 and 3, Norfolk-street, to which all com- 
munications for the Editor or Publisher should 
be addressed. 


THE PREMIUM SYSTEM. 

*," The demand for the pamphlet on ‘‘ The Premium System of 
Paying Wages” has been so great that two editions were rapidly 
exhausted, and we have found it necessary to print a third, This 
is now ready, and since we were obliged some time ago to tell 
many correspondents that copies could not be obtained, we take this 
opportunity of informing our readers of the appearance of this 
third edition, It is substantially the same as the two previous 
issues, and will, we believe, be found valuable to employers and 
managers who contemplate adopting this rapidly-extending system 
of paying workmen, 
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TO CORRESPONDENTS. 


427 = In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

4 All letters intended for insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

427 «We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 





REPLIES. 


W. B. (Wimborne). — We cannot name any boiler fluid which we 
could recommend with confidence for water such as you describe. It 
requires special treatment, and you cannot do better than read the 
paper on “ Water Softening,” by Mr. Stromeyer, read before the Insti- 
tution of Mechanical Engineers, and published in THz ENGinegk for 
December 25th, 1908, and succeeding numbers. 


T. 


INQUIRIES. 


SCUMMERS FOR LOCOMOTIVE BOILERS. 
I shall be obliged by information concerning the scummers for 
. W. B. 


’ 


Sir, 

locomotive boilers used on the Madras Railway. 

Clapham, May 25th. oe 
FACING STEEL SAND MOULDS. 

Sir,—I would be greatly obliged if any of your subscribers would tell 
me the best material or materials for facing sand mouids intended for 
steel casting. J. W.C. 

Totnes, May 25th. 








MEETINGS NEXT WEEK. 


Socikty or Akrs.— Tuesday, May 3ist, at 4.30 pam. Indian Section. 
‘The Econowic aud Industrial Progress and Condition of India,” by J. 
E. O' Conor, C.1.E., late Director-General of Statistics, India. 

RonTGEN Socrety.—Thursday, June 2nd, at 8.30 p.m., at 20, Hanover- 
square. Paper, ‘‘ Experiments tou Determine the Hffects of Form and 
Winding upon Resonance Phenomena, by Dr. Clarence A. Wright. 

Roya Institution oF Great Britain.—Friday, June 3rd, at 9 p.m. 
Discourse on ‘‘ The Development of the Theory of Electrolytic Dissocia- 
tion,” by Professor Svante Arrhenius, Hon. M.R.I., Hon. F.C.S.  After- 
noon Lectures: Tuesday, May 3ist, at 5 p.m., Lecture II. on *‘ The Solar 
Corona,” by H. F. Newall, M.A., F.R.S. Thursday, June 2nd, at 5 p.m., 
Lecture II. on ‘‘ Literature and the State,” by Mr. H. G. Wells, B.Sc. 
Saturday, June 4th, at 3 p.m., Lecture II. on “‘Spitzbergen in the 
Seventeenth Century,” by Sir William Martin Cooway, M.A. 
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CONDENSERS. 


On October 16th a lecture was delivered by Mr. 
Henry Davey before the Institution of Mechanical 
Engineers on the Newcomen engine. The paper, 
with its illustrations, was published in our columns. 
It was followed by a discussion. Two or three 
members unable to be present subsequently sent in 
what they had to say in writing. These contribu- 
tions to a very interesting subject will be found in 
the “ Transactions ”’ of the Institution from October 
to December, just issued. Mr. Davey’s lecture or 
paper—in its nature it was both—dealt with the 
early history of the steam engine, and showed how 
important was the part played by the condenser. 
We fancy that the so-called “picklepot.” addi- 
tion to the atmospheric engine was_ heard 
of for the first time by most of those present. 
It was to all intents and purposes a separate 
condenser, in the same sense that Watt's 
was. But with a difference. Injection condensed 
the steam in a vessel under the cylinder ; but there 
was no air pump, and the water was expelled from 
the condenser at every stroke by the incoming steam 
for the next stroke. Professor Unwin in a written 
contribution to the discussion, said that he thought 
Mr. Davey was a little hasty in calling the pickle- 
pot a separate condenser. It was not separate, 
being always open to the cylinder; and as it in- 
creased the surface cooled during exhaust and 
re-heated during admission, he would think that 
it decreased rather than increased the efficiency. 
The obvious reply to this is that the con- 
denser in a modern engine is always open to 
either one end or the other of the cylinder. The 
special feature of the Watt engine is that steam 
admitted to drive the piston is not permitted to 
come in contact at all with surfaces directly cooled 
down by the injection; that is to say, the cycle is 
different. It will be seen that there are three cycles 
on which the steam engine can be worked. The 
first is the Newcomen cycle, in which fresh steam 
comes into contact with cold metal and water. The 
second is the modern double-acting engine, in which 
fresh steam does not come into contact with the 
metal of the condenser ; and the third is the Cornish 
cycle, in which one piston face one cylinder cover, 
the whole clearance space and the piston-rod are 
entirely spared from the cooling action of the con- 
denser. ~ Watt’s. condenser was, in one sense, 
nothing more than ‘an extension of the cylinder. 
Just the same result could be obtained by using 
a cylinder whose length was twice the stroke, 
and condensing in one end of it. That part of 
the cylinder in which the piston worked would be 








saved the direct chilling effect of contact with cold 








water. But, on the other hand, twice as much 
steam would be admitted under the piston, and yet 
the cooling effect would remain the same. Mr. 
Davey has pointed out that the use of the picklepot 
reduced the area of the cold water surface, and so 
far worked for economy; and maintained that the 
cooling effect of the Watt condenser is nearly the 
same in other respects as if condensation took place 


in the cylinder; and he holds that the air 
pump is the principal factor in securing the 
economy, got with the separate condenser. We 


think Mr. Davey has here overlooked the cycle 
element. The addition of an air pump to the pickle- 
pot would not have improved the economy of the 
engine ; but the intervention of a valve between the 
picklepot and the cylinder would have made an 
immense difference. Let us suppose for the sake 
of argument that the cylinder had a capacity of- 10 
cubic feet, while that of the picklepot was 5 cubic 
feet. Then, before the piston could complete its 
out-stroke, leaving condensation on one side, 
15 cubic feet must be admitted to the cylinder ; but 
if a valve had been interposed, which cut the pickle- 
pot off during the admission period, then only 
10ft. would be required to effect the outdoor 
stroke ; but this valve could not be used, because, in 
the first place, it would have infringed Watt's patent; 
and, in the second, as steam fresh from the: boiler 
could not come to bear on the surface of the water 


|in the picklepot, that would fill unless a pump 


was employed to keep it clear. 

All this may seem to be old-world history, but it 
has its application in the present day; and the 
modern condenser does not do so much good as it 
ought, simply because of its eryophorous action on 
the cylinder. Various attempts have been made to 
get over or diminish this. In the Cornish engine, 
as we have pointed out, the cooling influence of the 
condenser on the cylinder is reduced to a minimum. 
Attempts have been made to reduce the period 
during which the cylinder is open to the condenser. 
It is easy to see that in nearly all steam engines 
much more steam is condensed than would suffice 
to provide a good vacuum, and so patents have 
been taken out for engines fitted with automatic 
valves. If the engine exhausts at over atmospheric 
pressure, the automatic valve lifts and discharges a 
portion of the exhaust steam into the atmosphere. 
As soon as equilibrium has been reached, the valve 
closes and the remainder of the steam is passed to 
the condenser. In this way the quantity of con- 
denser water needed is reduced, and so is the size of 
the air pump. Other inventors use two condensers, 
one in which the pressure is reduced, say, one-half, 
then the remaining steam is passed into a second 
condenser, where a very high vacuum is obtained. 
This duplication of action appears in another form, 
invented by Mr. Parsons, in which a small jet of 
live steam is employed to drive the contents of the 
condenser into the air pump. In this way it is said 
that an inch or even more can be added to an 
already exceptionally high vacuum. 

At the present time, both in this country and the 
United States, numerous patents are being taken 
out for improvements in condensers. Notwithstand- 
ing the many years that have elapsed since Watt 
invented the air pump condenser, there is still fair 
room for improvement in various ways. For some 
unexplained reason air pumps worked direct from 
the engine have been found to give much trouble in 
power houses, although they give very little at sea ; 
and for this and other reasons separate condensing 
plant is now largely used. But it has the drawback 
that it will not give as high a vacuum as that which 
can be obtained when the condenser is close to the 
engine. The explanation appears to be that it is 
extremely difficult to make a long range of big pipes 
air-tight, and a very small leak will greatly reduce a 
vacuum. Again, when there is a long column of 
steam heavily charged with moisture to be moved, 
intermittently, the flow is sluggish. It must be 
borne in mind that the difference in pressure 
between the cylinder end of a long exhaust pipe and 
the air pump end is very small. A difference of a 
couple of inches of mercury may barely suffice to 
maintain the flow. We can call to mind one case of 
the kind in which the vacuum would not exceed Qin. 
or 10in., because the air pump foot valves were of stiff 
india rubber, and required a considerable difference 
of pressure at the two sides to open them. This is 
one reason why air pumps without foot valves work 
so well when they are properly designed and made. 

There never was, we believe, a time when more 
attention was being bestowed on condensers. This 
is partly due, no doubt, to the necessity for running 
turbines with a maximum vacuum. But it is yet 
more due to the circumstance that engines of very 
great power are multiplying all over the country, 
and the cost of condensing water is making itself 
severely felt. It is essential, therefore, that the 
highest possible vacuum shall be got with the 








smallest quantity of condensing water, and, after all, 
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this represents the highest mark at which the 
inventors of condensing plant, and condensers, and 
air pumps, and cooling towers, can aim. 


MACHINERY COMBINATION IN GERMANY. 

THE consolidation of various industries in the 
form of syndicates for the regulation of production 
and prices in the coal, pig iron, and steel trades in 
Germany, is beginning to act as an incentive to 
other branches to establish a closer connection in 
order to improve their commercial and financial 
position. It is urged that as success has attended 
the efforts put forth to reconcile the many interests 
and circumstances which are represented by the 
steel industry—an event which was regarded at one 
time as being beyond the range of practicability—it 
should also be possible to arrive at some form of 
an understanding in regard to the machine building 
and machine tool branches, each of which already 
possesses an association to promote its individual 
welfare. It is only a short time since the president 
of the Association of Machine Construction Works 
suggested the institution of more intimate relations 
between the members, for the purpose of effecting 
an improvement in prices and meeting the situa- 
tion arising from the increasing competition 
experienced by boilermakers and engine builders on 
the part of firms engaged in the construction of 
producer gas plant and steam turbines, these 
modern branches apparently not being connected 
with the Association. The grievance of the machine 
tool makers, as reflected by the Association of 
German Machine Tool Works of Dusseldorf, is of a 
twofold character. It manifests itself firstly in 
complaints of over-production, accumulation of 
stocks, and underselling among producers at home ; 
and, in the second place, it finds expression in 
lamentations concerning the successful increase of 
foreign competition in Germany, and especially on 
the part of exporters from the United States. 

The extent of the machine building industry in 
Germany may be judged from the fact that, in- 
cluding the works solely engaged in this branch, and 
those which are also associated with iron foundries 
and iron constructional works, no less than 3518 
establishments are occupied in this department of 
the engineering trade. This is an enormous number 
as compared with the firms and companies who are 
engaged in the coal, and iron, and steel trades, and 
it may possibly include the works which only pro- 
duce machine tools. 
suggested that an agreement might be negotiated by 
forming the trade into groups, as is proposed in the 
case of the Bohemian engineering works. The 
machine builders there, as in Germany, are con- 
fronted with similar difficulties ; and a scheme has 
been prepared which contemplates that each 
establishment should abandon the present practice 
of constructing all kinds of machinery in favour of 
a system of only producing specialities, the orders 
for which would be divided among the works by a 
controlling body, in accordance with their capa- 
bilities of economic output. The scheme is, in fact, 
one of specialisation in manufacturing ; although it 
goes further by proposing that engineering projects 
should no longer be prepared for public and other 
competitions unless payment is made for the large 
incidental expenses. The proposal is merely a 
scheme at the present time, but it is submitted— 
at all events, in regard to the grouping of various 
kinds of machines—as being worthy of emulation 
in Germany. As far as the machine tool branch 
is concerned, it appears that dissatisfaction prevails 
among the makers not only on account of the 
underselling which takes place among themselves, 
but also because of the growth of imports from the 
United States. The total exports of machine tools 
from Germany declined last year, whereas the ton- 
nage of the imports from America increased in the 
same period. The remarkable fact is also shown 
that a further advance in the purchases from the 
United States has taken place this year, the German 
imports in the first quarter having nearly doubled 
as compared with the corresponding period of 1903. 
The total exports from the Fatherland have also 
increased, but not in the same proportion as the 
imports. It is this growth of the imported tonnage 
of American machine tools which adds to the exist- 
ing internal troubles of the German makers, who 
are excluded from undertaking an export trade to 
the United States owing to the high import duties, 
and who now urge reprisals on the part of Germany 
in the negotiation of new treaties of commerce. 

The question of syndication in the German 
machine construction and machine tdol branches, 
notwithstanding the existence of representative 
trade societies and the suggestions made to their 
respective members, remains in abeyance at the 

resent moment; but it may be expected to come 
ioscieeil with greater prominence in the near future. 


In the first place, the machine tool makers have 





However that may be, it is! 





already arrived at the conclusion that an under- 
standing is desirable between the firms who produce 
the same classes of machines; and it may not be 
long before the machine builders come to a similar 
decision. Secondly, the development of the steel 
syndicate, whose object is largely to promote the 
export trade in manufactures instead of facilitating 
transactions in semi-finished products, will tend to 
strengthen the makers of machinery in their efforts 
in the direction of forming combinations of their 
own ; and an understanding between the two parties 
is not out of the question. It may take a consider- 
able amount of time; but the co-operation of one 
syndicate with another or with others, as already 
obtains in the coal and iron and steel trades, will 
eventually be extended to the machine and machine 
tool branches, judging from the efforts which are 
being put forth in various directions at the present 
time. 


GRAPHICS. 


THE inventor of the art of Graphics deserves to be 
regarded as a benefactor of the human race. Of 
course, we refer now to Graphics with a capital G, 
as used for scientific purposes. The art is of com- 
paratively modern origin when limited in this sense 
in its application. It would never have attained a 
full measure of popularity unless squared paper was 
to be bad for a moderate outlay at most stationery 
shops. The purpose served by Graphics is identical 
with that of the Egyptian bieroglyphics or the 
ideographs which serve the Chinese—badly—in 
lieu of an alphabet. They are intended to place 
before people certain statements of fact based upon 
figures, in a form to be readily assimilated with the 
smallest possible mental effort. The parallelogram 
of forces, for example, drawn upon squared paper, 
is infinitely more convincing than an algebraic 
enunciation of the same facts. It has been said, 
but we cannot vouch for the accuracy of the state- 
ment, that the theta-phi diagram has gone far to 
make the meaning of the word entropy intelligible, 
in one sense at all events. For calculating bridge 
stresses Graphic statics are simply invaluable, and 
the range of applications of Graphics—meaning 
thereby lines whose lengths and angles convey 
definite ideas—is enormous. 

Our object in writing now is, however, not to 
praise Graphics, or to convince those who believe in 
them that they are even better than they suspect ; 
but, on the contrary, to direct attention to their 
growing misuse—a misuse which is, in the main, 
the result of a lack of appreciation of what Graphics 
can and cannot do. When a man employs Graphic 
statics, for example, to set out the stresses in a 
complex steel structure he cannot well go far 
wrong. But when Graphics are employed to set 
out such things as the performance of an engine 
and boiler, or Board of Trade figures of exports and 
imports, the rise and fall of the death-rate, and so 
on, the difficulty appears to be to avoid misusing 
them. This misuse is the result, as we have said, 
of failure to understand the limitations of the system. 
It may be accepted that the great function of Graphics 
is to enable those who examine a diagram to form an 
accurate concept, in the first place of a leading 
fact, and, in the second, of the details appertaining, 
so to speak, to that fact. Thus, to take a recent 
example. Mr. Ivatt’s diagram, sent to the Institu- 
tion of Mechanical Engineers, showing the per- 
formance of two different types of locomotive at 
various speeds was much more convincing than any 
tabulation of figures. The broad fact which its two 
curves set forth was that the power required to run 
an engine with small driving wheels up to a certain 
velocity was less than that required to run a large- 
wheeled engine at the same speed. But at last a 
speed was reached at which the curves intersected, 
and thence the small wheel required more power 
than the large wheel. That, as we have said, is the 
main fact. The details which could be obtained 
from the diagram were the powers required to 
maintain different speeds. Here the diagram was 
entirely satisfactory and convincing. On the other 
hand, we find now and then that a number of lines 
and curves are drawn upon the same sheet of paper. 
We have seen as many as fifteen, intended to set 
forth the performance of a set of boilers, a 
steam engine, and a large dynamo. As the or- 
dinates were used to indicate steam pressures, the 
consumption of coal, the voltage, the speed in 
revolutions per minute, the vacuum in inches, and 
certain other things, the diagram was, to say the 
least, confusing. In truth, it was almost impossible 
to avoid being misled by it. But this is nothing 
when compared with the performances of some of 
the gentlemen who deal in statistics. They present 
their readers with a set of spiders’ webs, which they 
are invited to decipher ; and which very often will be 
found to have no reference to each other which can 
be legitimately set forth by their positions on the 
paper. The object in life of Graphics is to secure 





clarity of expression. To employ them as they are 
employed only too often is to sacrifice them. ~ 

But this is not all. It very commonly happens 
that many lines in a Graphic diagram must 
approximate very closely. They may, for example 
radiate from a common centre or centres. Such 
diagrams to be intelligible and useful must he 
large. They can be hung on a wall and utilised to 
illustrate a lecture; or they can be mounted and 
employed in a drawing-office to good purpose. We 
find them, however, reproduced on a comparatively 
minute scale in books. They cannot be read 
without a magnifying glass, and their accuracy ag 
scale diagrams is very far from being beyond 
reproach. Within the last few years Graphics haye 
been growing more and more in favour. They have 
become fashionable, and just as the tendency jn 
fashion is to overdo everything and pervert that 
which was originally good, simple, and commend. 
able, into something wholly extravagant and par. 
tially idiotic, so it is coming to pass that Graphics 
are becoming terrible; and the endeavour to follow 
a report embodied in,them is a task too long and 
severe to be lightly undertaken. This tendency 
should be sternly repressed; and, above all, the 
student must be made to understand that there are 
even better ways of setting forth facts than those 
supplied by a straightedge, squared paper, and skill 
in joining up dots by a presentable flowing curve, 
which is frequently misleading because there are 
not dots enough. The first essential in any Graphic 
demonstration is that it should be readily intelli- 
gible ; if it is merely intended to record a string of 
observations on paper, then that work can be done 
much better in other ways. Some persons possess 
the art of preparing Graphic diagrams which are a 
delight to the eyes; they are perfect models of 
lucidity. Others, again, appear to have completely 
failed to grasp the true object of the Graphic 
diagram ; the result of their labours is unconvincing 
and vexatious. Few things can be less attractive than 
sheet after sheet of what profane students some- 
times term “ forked lightning.” A little more and 
Graphics will never be seen or heard of outside 
technical colleges. Nothing is more fatal to popu- 
larity than ridicule, and the absurd inutilities which 
may be perpetrated in Graphics appear to be without 
limit. 








AND COMMERCIAL ECONOMY 

IN TURBINES. 

By Ropert H. SMITH. 

No. I. 

THE recent successes of steam turbines, foreshadowing, 
as we may hope, great future economies in power pro- 
duction, have stimulated renewed interest in the dynamic 
action of turbines in general; and it will not be surprising 
if these re-investigations lead to large modifications of 
water turbine patterns. The fundamental kinetic prin- 
ciples of all turbines, whether the driving fluid be water, 
steam, or compressed air, or other gas, must be essentially 
identical. In the applications of these principles to these 
three classes, there are, however, three deep-seated 
differences. The first of these that water is an 
immensely massive fluid, as compared with the two 
others; and this leads to immense difference in the fluid 
velocity and change of velocity with prescribed pressure 
falls. The second is that water remains of practically con- 
stant density during its whole passage from the topmost 
parts of the head-race right through to the tail-race. No 
doubt parts of it get sprayed and churned and frothy, and 
with deep draught tubes there occurs a little low-pressure 
evaporation. But the percentage of water-mass scattered 
in these ways is very small, and so far as momentum and 
kinetic energy are concerned, these may be said to reside 
practically entirely in the “ solid’ water. In this phrase, 
however, must be included the water caught in eddies, and 
the kinetic energy of these eddies is, it must be remem- 
bered, wasted for the most part. In contradistinction to 
this constancy of density, steam and gas, while flowing 
through any machine of this kind, change their density in 
enormous ratios. This change of density makes the 
theoretical calculation of the working action of such fluids 
much more complex and difficult. 

In the third place, steam, as a working fluid, is dis- 
tinguished from the other two in this extremely important 
respect that it not only changes density, but changes 
“state;” that is, partially condenses in its passage 
through the machine. 

In regard to this last point a word of serious protest is 
needed. It is quite commonly declared that what is 
called the “free expansion” of steam necessarily takes 
place under some other than the adiabatic law of expan- 
sion. Whether or not it be very strictly adiabatic depends 
upon the heat-conducting capacity of the walls of the 
channel through which the expansive part of the flow 
occurs. If these walls be kept at much higher tempera- 
ture than the expanded steam, if they be kept wet, 
if the expansive channel be very long so that the steam 
while expanding is kept for a long time in contact with 
such walls, then the actual expansion curve may lie a 
little above the adiabatic. If the walls be colder than the 
steam, and be wet, and if the expansion be not very 
rapid, then the curve may lie slightly below the adiabatic. 
But the two most effective elements in causing deviation 
from the adiabatic are the time element and the wetness 
of the walls. As regards wetness, it is hardly possible in 
steam turbines, in which the velocity of the stream is 
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gsively high, that all trace of water is not constantly 
swept away by the rush of steam itself. As regards the 
time element, steam turbines are utterly differently con- 
ditioned from piston steam engines, in which, as is well 
known, large condensation often, and even usually, occurs 
simply because of the time, short as it is, during which 
the steam and the pipe, port, and cylinder walls remain 
in contact or close proximity. In a turbine the steam, 
tue of its high velocity, passes through the passages 


exce 


by vir : , : 
in question in an almost inconceivably short space of 
time. ‘The steam velocity may be about half-mile per 


second, and may consequently remain in these passages 
about the yggoth of one second. In a high-speed piston 
engine the “ period of admission” is seldom less than 
1th of one second, Moreover, in a piston engine the 
cylinder temperature oscillates violently, and it is this 
oscillation that is almost entirely responsible for the 
steam condensation. In a turbine the conditions are 
approximately steady in time; there is no temperature 
oscillation. There is, therefore, practically no time for 
the steam either to receive or give up heat by conduc- 
tion during its expansion in passing through a steam 
turbine. The actual thermal expansion curve can 
therefore deviate to only a minute extent from the 
adiabatic curve. By the phrase “expansive channel ” 
must be understood the channel in which volumetric 
expansion takes place. This is not necessarily a part of 
the channel where the cross section widens in the forward 
direction, and, as a matter of fact, the expansion occurs 
largely in a narrowing part of the nozzle. 

The computation of the “ velocity of outflow ” would be 
simple and easy to everyone, if only the mistaken notion 
that expanding gas or steam generates its own kinetic 
energy of outflow were gotrid of entirely. Then every- 
thing, even in “ unsteady ” streams, becomes plain. Each 
portion of the accelerating fluid does none of the work of 
increasing its own kinetic energy. The work it does is 
spent wholly in generating kinetic energy in the portions 
of fluids surrounding it—generally those in front of it. Its 
own increase of kinetic energy is wholly due to work done 
upon it by this surrounding fluid—generally by those 
portions lying behind it. So soon as this fundamental 
fact is grasped, it is recognised at once that increase of 
velocity does not necessarily accompany volumetric 
expansion. In unsteady streams decrease of kinetic 
energy May accompany expansion, and increase of it may 
be simultaneous with contraction to greater density. In 
fact, in turbines, it is probably the case that these latter 
phenomena do actually often occur in channels that are 
ill-shaped for the streams passing along them. Also, and 
this is very important, wherever this does take place, 
there is almost sure to be waste of power through eddy- 
making. An exactly steady stream can probably never 
be maintained, except in an entirely correctly shaped 
channel. The computation of the quantities in a steady 
stream is very much simpler than that of those in an un- 
steady stream. This is areason for aiming at steadiness 
in the stream, because calculation of an unsteady stream 
is so complex that numerical accuracy is probably 
impossible, and one cannot obtain efficiency without 
knowing precisely what one is doing. But there may be 
constructional conditions imposed, under which unsteadi- 
ness may yield some advantages sufficient to overbalance 
these last. 

It must not be supposed, because the steam or gas 
expansion is adiabatic, that therefore a curve of pressures 
co-ordinated with the stream-path along the channel has 
any resemblance to the familiar p v adiabatic curve. 
Along this path there may even be alternate falls and 
rises of pressure. If so, there will be corresponding 
increase and decrease of specific volume ; and on the p v 
diagram these alterations would mean oscillations to and 
fro, down and up, one and the same adiabatic curve. 
Such oscillation, however, must always indicate bad 
shaping of the channels. With good shaping there should 
result a steady and fairly rapid down-grade of pressure 
and consequent rise of velocity in a steady stream. 

The question of eddy-making is a difficult one. A 
certain intermittency in the action of certain steam 
turbines, and even in some water turbines, has, it is said, 
been proved experimentally to be advantageous. The 
reason of the benefit seems obscure. It seems clear 
that such intermittency must produce periodic oscilla- 
tions in the stream-line conditions throughout the length 
of the channel, both in its fixed and in its moving parts. 
One would think that eddies, perhaps minute ones, would 
be the necessary fesult of such oscillation ; and this raises 
the question as to whether the work spent in creating 
some forms of eddy is not, in part or in whole, recover- 
able as useful work done in driving the moving blades. 
The high velocity fluid, whose motion is suddenly checked 
for a small fraction of a second by the intermittent 
closing of the port through which it is discharged upon 
the wheel, may coil up, so to speak, with a sort of 
resilience which may be classible as eddy-resilience, and, 
on the opening of the port into the next empty bucket, 
unzoil or lash out with reinforced velocity and effective 
encrey. 

Two things at least may be assumed as definitely true 
—first, that eddies due to the shaping of any part of the 
approach channel are sources of pure loss ; and, secondly, 
that anything that encourages the maintenance of high 
vacuum at the entrance into the wheel is pure gain. The 
loss is avoided by smoothness in the walls of the channel, 
and the suppression everywhere of any sudden change of 
curvature. It is difficult to avoid the insertion of obstruc- 
tions such as will cause such sudden change of curvature. 
For instance, it is difficult to design valves which will 
cause no such obstruction even when full open. But 
every effort successfully made to diminish such obstruc- 
tion will be rewarded tenfold in increased efficiency. The 
surest way of dealing with valve obstruction is to use 
large valves placed far back in the head-race, where the 
channel has a large section, and where little or no drop ot 
pressure or generation of velocity has yet occurred. As 
regards the maintenance of vacuum in the entrance to 
the wheel, I suspect that the advantage gained from 





intermittency of admission is due to its encouraging such 
a vacuum. An empty bucket exposed for a short time 
to the “ draught” or suction of the tail-race tube is more 
likely to have a good vacuum developed in it than one 
through which the fluid streams continuously. When it 
opens to the incoming fluid, this lashes out on it with 
full fury—that is, impinges on it with the full velocity 
due to total drop of pressure down to the full available 
vacuum. 

The idea that some turbines are driven by “ pressure ”’ 
other than that due to stoppage of the momentum of the 
driving fluid, still survives in curious fashion. Thus these 
machines are classed as “impulse” turbines and “ re-action”’ 
or “ pressure ” turbines. In the latter class there is sup- 
posed to be some unbalanced dead pressure due to the 
portions of the bucket walls being acted on by hydraulic 
pressure without any opposite wall surfaces similarly 
acted upon. Ifa vessel have one portion of its interior 
surface exposed by any means to fluid pressure while the 
opposite portion either does not exist or is not so exposed, 
then, of course, there is a resultant ferce exerted by the 
fluid on the vessel. That is why a pitcher is forced 
towards the earth by the water pressure in it, there being 
no top cover to it exposed to internal upward pres- 
sure. If there were a top cover, and if the pitcher 
were filled with water at high pressure through a small 
flexible pipe, then the internal water pressure would have 
a resultant downward pressure equal to the weight of 
contained water, which, otherwise stated, is the surface 
integral of the differences of intensity of pressure due to 
the differences of level of the lower and upper parts of 
the surface. But, except for these differences of level, 
there is now no resultant pressure, because the 
surface is now a complete one, every element of it 
having a complementary element of equal projected area 
opposed to it. In a breast or overshot water wheel these 
differences of level count, and the weight of the water in 
the buckets is the main, or the only driving force, because 
the buckets are filled on one side of the wheel and empty 
on the other. In turbines there is no such unsymmetrical 
filling of the buckets, and the weight of contained 
water counts for nothing in respect of driving force. 
Turbines are now frequently made with horizontal axes, 
but it is admitted by all that their driving action is appre- 
ciably the same whether the axis be horizontal or vertical. 
With a vertical axis itis plain that, if the lower surface of 
the wheel were closed by riveting on a covering plate, 
then the weight of water filling, or partia!ly filling the 
buckets could exert no driving effort, even if the filling 
were unsymmetrical—the buckets, for instance, on one 
half the circle being filled, and the rest empty. The 
driving effort would still be zero if the upper wheel 
surface were similarly covered over, and the buckets 
filled with high-pressure water through a small flexible 
tube. This proves that static pressure can have nothing 
to do with the driving of turbines, a proposition apparently 
so simple as to be self-evident, andits denial inconceivable 
were it not an historical fact that all the mathematical 
treatises on turbines, and all practical turbine makers 
assert, on the contrary, that in one class of turbine the 
main driving force is static fluid pressure. This historical 
fact should, of course, make one modestly believe that 
the error lies on one’s own side, and necessitates at least 
a close examination as to how the error on one or the 
other side has arisen. 

If the buckets, closed as above imagined, were con- 
structed so that they could be pierced by discharge orifices, 
the planes of which were normal to the direction of driv- 
ing motion—these planes being therefore normal to the 
periphery, which means that each such plane must pass 
through the rotative axis—then the geometrical com- 
pleteness of the interior surface would be destroyed in 
respect of these orifices. Opposite the orifices there 
would be elements of the internal solid walls exposed to 
fluid pressure, and these elements of integral pressure 
would be unbalanced by complementary opposite elements, 
because of the cutting away of the opposite elementary 
surfaces by the piercing of the orifices. Here there would 
be what might be fairly called static driving pressure. 
It is the arrangement in the primeval Hero’s steam 
wheel, or rather, what is stated to be the principle of that 
wheel. Between the element of solid interior wall opposite 
the orifice and that orifice, there is a down gradient of 
pressure, and that down gradient generates backward 
discharge velocity and momentum in the issuing water 
jet. 

In order that this construction should work to any 
practical effect in the way supposed, the water-filled 
volume of each bucket would need to be extremely large 
in comparison with the area of its discharge orifice or 
orifices, so that the water velocity at the elements of 
internal wall-surface opposite these orifices should be 
small. Because if the water on reaching these 
elements has already attained a velocity nearly equal to 
the discharge velocity, then the static pressure at these 
places has correspondingly gone down to near the dis- 
charge pressure, and there is left only a minutely feeble 
static driving force. This necessity of the construction 
would make it impossible to keep down the bulk of the 
machine per horse-power to limits even wildly beyond 
any commercial possibility. 

A second necessity of the construction is that each 
orifice should give to its discharge jet of fluid a free way 
of escape without striking the back of the following 
bucket. The direction of the discharge is tangential, and 
this need of clearing the following bucket effectually pre- 
vents the close pitching of the buckets round the cireum- 
ference ; only a very few buckets in the complete round 
of the wheel are possible. 

The fulfilment of either of these two conditions is 
extravagantly impossible in modern commercial con- 
struction. In primeval times, such as those of Hero, 
when the bare achievement of any new mechanical result 
was a marvel and a difficult feat, and when no economic 
commercial conditions of any kind were imposed upon such 
achievement, the construction of a reaction or pressure 
turbine was evidence of brilliant mechanical genius, 





deserving of our high veneration ; but, while we preserve this 
sentiment for the past, is it not somewhat grotesque that 
we should still publish in our text-books of “ practical” 
mechanics, as applicable to actually made and sold and 
working machines, turbine theories and calculations which 
have never had any real bearing upon the working of any 
turbine that ever existed? For although Hero’s wheel, 
constructed B.c. 7000, as a dull and rainy Sabbath after- 
noon’s amusement in Noah’s Ark, fulfilled the second of 
the above explained constructional necessities, it certainly 
did not fulfil the first, so that it has certainly no title to 
be called a reaction wheel, since 99 per cent. of its working 
action was by impulse. 








DOCKYARD NOTES. 


Boru the Japanese ships lost last week were Elswick-built, 
the Yoshino having been the first of the really rapid Elswick 
cruisers. It is interesting to note that practically all the big 
shipbuilding firms are represented at the war, the figures 
being, when the war broke out :— 
Japanese. Russian. 
Elswick sh Se ae 
La Seyne 
NG “se faa) oa 
Thames Ironworks .. 
San Francisco .. 
Clydebank 
Cramp .. 

Stettin.. 
Ansaldo. 

St. Nazaire.. . 
Vickers-Maxim.. a v 
Copenhagen .. .. . 1 


—a total of thirty-six contract-built ships, produced as 
follows :— 


9 


i 
0 
0 
0 
2 
9 


0 
0 


bt Dt eS BO OD OO OD 


EIN 2 «ctrl da) acon 23." ok! dee ee 
te. dpi a, atk’ Ea “ew “an¥ ately taka Dae 
WU ak. oa da Kin aw ew SO Oe ore 
PD na: dk. Cash, “cle” ha ‘onl oR eal, 
Italian Pe ee i ee ee ee ee ee 
SE ic: a aa Ad = ear oe hae Lew cee (eae ae oe 

THE Elswick ships engaged are, or were: — Hatsuse, 


Yashima, Asama, Tokiwa, Idzumo, Iwate, Takasago, 
Yoshino, Naniwa, Takachiho, Tatsuta, and Idzumi; the 
Clydebank ones, Asahi and Chiyoda; the Thames Ironworks, 
Fuji and Shikishima. La Seyne’s ships are the Matsushima, 
Itsukushima, Hashidate—put together in Japan—Tsarevitch, 
Bayan. Cramp’s turned out the Kasagi, Retvizan, and 
Variag. Krupp built the Chin Yen, Sai Yen, and Askold; 
Stettin the Yakumo, Bogatyr, and Novik. St. Nazaire con- 
tributed the Azuma, Vickers-Maxim the Mikasa, Copenhagen 
the Boyarin, San Francisco the Chitose, and Ansaldo’s the 
Nisshin and Kasuga. 





THE Royal Arthur has arrived at Portsmouth on her return 
from foreign service. 


THE Russian battleship Kniaz Potemkin Tavritchesky is 
fitted to burn naphtha in one group of boilers and coal in the 
other two groups—not in all three groups, as formerly 
supposed. 








THE BRITISH ASSOCIATION OF WATERWORKS 
ENGINEERS. 

THE ninth annual general meeting of the British Association of 
Waterworks Engineers will be held at Hull on Thursday, Friday, 
and Saturday, June 9th, 10th, and 11th, under the presidency of 
Mr. Francis J. Bancroft, B.Sc., Assoc. M. Inst. C.E., water and 
gas engineer to the Corporation of Hull. The Council Chamber 
of the Town Hall has been placed at the disposal of the Association 
for the purposes of this meeting. The Right Worshipful the 
Mayor, Alderman Jarman, J.P., will receive the members, and 
welcome the Association to Hull, at the opening of the proceedings 
on Thursday, June 9th, and will also entertain the members and 
their friends to luncheon in the Town Hall on that day. The 
following papers will be read, with a view to discussion :— 

1, ‘*The Working Costs of Waterworks Pumping Engines,” by 
Meysey Thompson and Hugh Lupton. 

2. ‘“*The Geology of South-East Yorkshire,” by Prof. Percy F. 
Kendall, Yorkshire College, Leeds. 

3. ‘The Definition of ‘Pure and Wholesome Water,’” by Dr. 
J. C. Thresh, D. Se. Lond., M.D., county medical officer, Essex. 

4, ‘* Puddle and Concrete for Reservoir Embankments,” by Wm, 
Watts, Assoc. M. Inst. C.E., F.G.S., past-president. 

5. ‘Air Lift Pumping Plant, Birkenhead Corporation Water- 
works,” by J. W. M. Richardson, Assoc. M. Inst. C.E., waterworks 
engineer to the Birkenhead Corporation. 

6. ‘‘ The Treatment of Moorland Water,” by C. Clemesha Smith, 
Assoe. M. Inst. C.E., waterworks engineer, Wakefield, and Dr. 
E. M. Chaplin, Ph. D., F.I.C. 

7. ‘*The Administration and Control of the Nation’s Water 
Supply,” by Regd. E. Middleton, M. Inst. C.E. 

8. ‘‘The Appleton Extensions of the Warrington Corporation 
Waterworks,” by George Mitchell. 

‘*A4 History and Description of the Hull Corporation Water- 
works,” by the president, will be circulated at the meeting but not 
discussed. 

On Saturday, June 11th, breaks will leave the Grosvenor Hotel 
at 9.30 a.m., and convey the party to the Springhead and Cotting- 
ham Pumping Stations of the Hull Corporation Waterworks. 

The annual dinner of the Association will be held at the Gros- 
venor Hotel on Friday, June 10th, at 7.30 p.m. 

By kind invitation of the president, a smoking concert will be 
given at the Grosvenor Hotel on Thursday, June 9th, at 8 p.m. 

A tour has been arranged to permit of members visiting Belgian 
waterworks, pipe foundries, &c. It will commence on Saturday, 
June 11th, when accommodation will be reserved by the train 
leaving Hull at 3.10 p.m., «7d Selby, and that leaving Liverpool- 
street at 8.30 p.m. for Harwich. Luncheon will be supplied. On 
Sunday dinner, at 7 p.m., will be provided by the directors of the 
Antwerp Waterworks Company. 

On Monday, June 13th, a visit will be paid to the Antwerp . 
Waterworks at Waelhem, whence the party will travel to Brussels, 
vid Malines. 

On Tuesday, June 14th, the waterworks in the Bois de Ja 
Cambre, Brussels, will be visited. In the evening train will be 
taken for Yvoir. 

On Wednesday, June 15th, the Bocq Valley Waterworks will be 
inspected. 

On Thursday, June 16th, a visit will be paid to the pipe foundry, 
Aubrive, and luncheon will be provided by the directors, 

On Friday, June 17th, a visit will be made to the famous Gileppe 
Dam of the Verviers Waterworks. 








THe forty-fourth annual dinner of King’s College, 
London, will be held at the Hotel Cecil on Monday, June 20th, with 
the Marquess of Salisbury in the chair, 
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PAINTS SUITED FOR ENGINEERING 
STRUCTURES. 
No. I. 

THE chief material of engineers’ construction is metal, but 
in many cases—as, for example,.ships—wood is also used. 
The paints suited for metals are limited in number; not 
so with those used on wood, as the latter anaterial is more 
generally decoratively treated. The engineer is often at a 
loss to know which is the best kind of paint to specify as 
being the most suitable for any practical work; there are 
so many special kinds of paint on the market, the makers 
of which loudly proclaim their gocd qualities, that unless 
the engineer has had considerable experience with them 
all—which means keeping them all under close observation 
for several-years—he is puzzled in his choice. His old 
familiar and trusted friends, red oxides and red lead, are 
competed against by so many special brands, of which he 
knows comparatively nothing but what the makers tell 
him concerning their merits, that it is impossible for 
him not to fall into the error of sometimes recommending 
a paint that is.entirely unsuited to the materials on which 
it is laid. To understand: the actual composition of each 
paint supplied him is beyond the ken of the average 
engineer; he has to.accept in blind faith what the seller 
of each chooses to tell him-only, however, to find out 
subsequently that he has made a wrong choice. 

To give full details concerning every paint on the market 
would need pages instead of columns of this journal, but to 
help the engineer in his selection. the following epitome of the 
composition, chemical and physical properties of paints in 
general use, is given. When deciding on a paint, we have to 
consider the (a) nature of the pigment forming the base of 
the paint; (b) the kind of oil vehicle in which it has been 
ground ; (c) the nature of the driers added as siccatives to 
the paint ; and (d) the nature of the ‘‘thinner”’ or fluid used 
as a liquefier of the paint. 

The composition of pigments.—‘‘ Pigment ’’ is the general 
termapplied to the compound that gives the base of the paint, 
and is indiscriminately used for all colours ; ‘‘ stainers’’ or 
staining colours are the coloured pigments that are added to 
the white lead or other base to produce any particular tint or 
hue. The base of most paints is white lead, which is ground in 
oil and then mixed by the painter with the staining colours. 

White lead met with in commerce varies considerably in 
its composition, according to the method by which it has been 
produced, and according to the name under which it is sold. 
For example, we have Freeman’s non-poisonous white lead, 
which largely consists of sulphate of lead, whereas the general 
form of white lead should consist of carbonate and hydrate of 
lead, known to painters as ‘‘ keg lead.’’ This form of white 
lead is produced by the Dutch process of converting metallic 
lead into the carbonate and hydrate by a fermentation process 
setting up vinegar fumes. It is ground in oil to a paste form, 
and put up in kegs so as to be ready for use simply by 
thinning down with turpentine and driers for inside work, and 
with oil and driers for outdoor use. This kind of white lead 
is generally the best to use—we say generally because it is 
only by an actual chemical analysis that its freedom from 
adulteration can be ascertained. It would be outside the 
scope of this article to enter into details concerning all the 
compositions commercial white lead possesses; what we are 
now concerned about is its durability. 

Chemically speaking, white lead is a pigment that forms a 
very unpermanent paint, because it so readily decomposes 
the oil in which it is ground. By this decomposition the oil 
acids are saponified by combination with the hydrate of lead 
component, whereby white lead paint works unctuously and 
very smoothly under the brush, but owing to such decompo- 
sition of both oil and pigment, destructive changes of colour 
occur to such white paint. For example, sulphurous gases 
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in the air will be imbibed by the oil in drying, and when 
they reach the decomposed white lead will combine there- 
with and form lead sulphide, which is black, and therefore 
the white paint will become a buff or dingy brown tone, 
owing to the black particles of sulphide commingling with 
the still unaltered particles of white lead. Sulphur compo- 
nents of other paints also will act in a similar manner when 
mixed with white lead. A white lead to which sulphate of 
lead is added will not suffer these changes to such an extent 
as white lead alone, because the lead sulphate is not decom- 
posed by the oil, and, therefore, not acted on by sulphur 
fumes so readily. The presence of adulterants, such as 
barytes, gypsum, kaolin, also lessens the tendency to this 
change of colour, but such bodies are not legitimate compo- 
nents of a white lead paint, because they do not possess any 
qualities that a paint-making pigment should possess; they 
remain in the pigment practically as so much sand would 
do; therefore they lessen the covering power of white lead, 
but, being inert substances, they lessen the amount of white 
lead capable of being acted on by sulphur compounds. 

Zine oxide (zine white) does not readily saponify the oil 
vehicle in which it is ground, consequently the white pig- 
ment does not set up decomposition in the paint; but zine 
white does not form a good white paint alone, because it works 
‘*chalky ’’ and flakes off; as a white pigment for mixing 
with white lead, however, zinc white is a good material, 
becauses it increases the whiteness of the paint, and also 
lessens the tendency of the white lead to decomposition ; but 
not more than one part of zinc white to four parts of white 
lead should be mixed together. An excess of zinc white will 
cause the paint to peel off, because zinc white when ground 
in oil absorbs carbonic dioxide and becomes converted into 
carbonate of zinc; whereas the white lead and oil mixture 
will absorb oxygen to oxidise the lead soap into hard drying 
bodies. In sucha mixed paint, therefore, there are too many 
chemical reactions set up for the paint to remain permanently 


adherent when ground in oil that has been rendered drying | 


by means of lead salts. If, however, the oil has been rendered 
siccative by means of manganese driers or manganese resinates, 
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| the use of white lead that is ground up in ‘* boiled oil” in 


| zine white. 


then the compound paint will not suffer so much incipient | 


decomposition, because the oil vehicle will dry too quickly for 
the chemical reactions to proceed very far. As a resulta 
compound of white lead and zine white, ground in manganese 
oil varnish (i.e., linseed oil that has been rendered siccative 
by borate or resinate of manganese) will dry hard and be 
permanently adherent, exhibiting an enamel-like surface. 
For inside work such a white paint can be well recommended. 

One of the best white paints for outdoor work is a compound 
of Griffiths’ patent zinc white with zinc white. Griffiths’ 
zine white is an oxychloride of zine, which is more of a cream 
colour than a white, but possesses as good a body as the best 
Dutch white lead, and covers well, works smoothly, and is 
practically indestructible, as the sulphur component of the 
white pigment is so intimately combined with the metallic 
base that it is not acted on by atmospheric influences or 
deleterious components of other paints. To remedy the 
creamy buff of the colour it has been found that a mixture 
of 10 to 12 per cent. of zinc oxide with Griffiths’ patent zine 
white forms an ideal white paint for inside and outside 
work and for forming a white base for tinting with staining 
colours. Such a combination can be ground up in ordinary 
boiled oil or manganese linoleate—manganese treated linseed 
oil. Sulphate of barium is a large component of Griffiths’ 
zine white, but it is not there as an adulterant, but as an 
actual component of the pigment. Its presence greatly 
increases the permanency of the paint. White pigments that 
depend for their composition on sulphate of lead are now 
produced with a good body and covering power almost equal 
to the hydrated carbonate of lead, but they do not work so 
smoothly asthe latterlead pigment, although more permanent. 


When specifying for white paints what should be avoided is | 





which litharge or acetate of lead has been used. If white 
lead is ordered, specify that it be ground in manganese 
linoleate or else in linseed oil that has been rendered 
siccative with a resinate cf manganese; the same remarks 
apply to white paints, of which sulphate of lead forms the 
base. For white paint ccmpounded of zine white or zinc 
oxychloride, they should be ground up in a manganese 
treated oil for outdoor work, but boiled oil may be used for 
indoor work, although the lead salts present in boiled oil 
will tend to cause the paint to become yellowish in time. 

It is next to useless to specify the actual components that 
a white lead or other white paint should actually possess, but 
what should be avoided is that gypsum, silica, kaolin, and 
whiting should be present. A _ percentage of barytes 
may be allowed, because in some of the white pigments it 
forms a component, but its presence should not be in excess, 
as the white substance does not saponify oil, and therefore 
simplv remains as an inert granular or crystalline body in 
the paint and is destitute of covering power or opacity. 

The number of patents that have been taken out for the 
production of white lead are almost legion, but not more than 
a dozen are worked as commercial products. Owing to the 
diversity in the composition of white lead, it is only bya 
chemical analysis that its actual composition can be revealed. 

3ut the best white lead paint is found to be that in which 
hydrated oxide of lead forms only 25 per cent. of the whole. 
Sulphate of lead is not fit for use as a paint in oil ; it requires 
the addition of other bodies to give it covering power. 
Therefore, in Freeman's non-poisonous white lead the com 
pound consists of sulphate of lead, zinc oxide, and sulphate 
of barium (barytes). Caledonian white lead is prepared by 
converting lead into chloro-sulphate of lead by a peculiar 
process. Maxwell Lyte white lead is a basic sulphate of lead, 
while another lead white offered as a pigment, is sulphate 
of lead mixed with zinc oxide. 

Zine white is the oxide of zine prepared by volatilising the 
metal. The zinc combines with atmospheric oxygen to form 
Sulphide of zine is not suited for white paints 
by itself, owing to its greyish colour. It, however, enters 
into the composition of several well-known white paints in 


| combination with other substances, such, for example, as 


Charlton white, enamel white, lithophone, &c. 

Charlton white is a good pigment to use instead of white 
lead, because it is permanent, has good body and colour, Is 
non-poisonous, and is not discoloured by lead fumes or lead 
salts, excepting lead or copper pigments possessing lead as 
an ingredient. Enamel white is a compound of zinc sulphate 
and barium sulphate produced by simultaneous precipitation 
of the two salts, so that intimate combination cccurs. 
Griffiths’ patent zinc white is a combination of zinc oxide, 
barium sulphate, sulphur, and sodium carbonate, which, 
after calcination, forms the oxysulphide of zinc, which is a 
most intimate combination. 








FERRO-CONCRETE LIGHTHOUSE. 


AN example of the application of iron and concrete to con- 
structive purposes, upon a scale of some magnitude, is afforded 
by the erection of a lighthouse in the bay of Nicolaieff by the 


Russian Government. Its object is to light up the new canal 
connecting the above named town with the Black Sea, From 
the ground level to the top of the lantern the total height is 
133ft., as shown, together with other dimensions, in the 
vertical section in Fig. 1. With the exception of the founda- 
tion bed, the whole structure is built entirely of armour d 
concrete. It takes the form of a slender, hollow column, 
solidly encastrée at its base in a massive block of concrete, 
19ft, 9in, in diameter, and 7ft, 3in, in depth, well rammed, 
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and enclosed in a caisson or box of reinforced concrete, sunk to 
a depth of 8ft. 3in. below the surface. At its upper part the 
lighthouse carries, by means of ihe small cantilevers or 
prackets @ @, forming a concentric projection on the outside 
of the co umn, two cylindrical compartments. The lower of 
these has a diameter of 14ft. 3in., and a height of 10ft., and 
acts as a store-room, where the necessary supplies and 
materials are kept for maintaining the light in proper and 
efficient order. Above this room is placed another 8ft. 6in. 
in diameter, containing the lantern, and the whole of the 
illuminating apparatus, which is 119ft. above ground level, 
and surmounted by a semicircular dome. A small handrail- 
ing runs round the lantern compartment, The thickness of 
the concreted skeleton framework varies inversely as_ the 
height from the base, where the section is taken. Above 
the concrete foundation from which the column springs 
the thickness is 8in., which is reduced to 6in. at a height 
of 40ft., and to 4in. at the level of the lantern-room. The 
sides of the store-room are but 3}in. thick, which is 
diminished to 3in. for the walls of the compartment above, 
and of the cupola. 

The theoretical and practical data, which, in this instance, 
are pot mere assumptions, as so frequently occurs, upon 
which is based the construction of the beacon, deserve 
mentioning. In the first place, the structure in its 
entirety is regarded as a hollow shaft or tube, rigidly fixed 
at its base, and exposed throughout its whole length to the 
external pressure of the wind, considered equivalent to a 
uniformly distributed force per unit of area or surface. 
The skeleton or framework of the tube is built up of vertical 
rods, and horizontal bands of round iron, A diameter of 
0'92in. and O-4in. is given to the vertical and horizontal 
members respectively, which is calculated to be sufficient 
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to enable them to resist all exterior action, tending to 
change of form, without taking into account the strength 
of the more solid part of the column. In order to ensure 
a perfect contact between the different metallic members 
and the concrete, especially where the joints in the former 
occur, they are coated with a primary layer of neat cement. 
In Figs. 2 and 3 the manner in which the building up of 
the compound column is effected is very clearly represented, 
as Fig. 2 is a vertical, and Fig. 3 a horizontal section 
through the sides or walls of the shaft. The same intimate 
connection of the concrete and iron is fully maintained at 
the base of the structure, where the junction of the column 
with its ferro-concrete caisson takes place. This intimate 
union between the foundation and the superstructure is 
essential to the existence of the first necessary condition, 
which assumes that the column is virtually encastrée at the 
lower extremity. A margin of strength has been given to the 
shaft by so apportioning the relative dimensions of the 
inetallic members that the reaction, or moment of resistance 
of all the internal forces, should amount to three and a-half 
times that of the external. 

The allowance for wind pressure was put at 55 Ib. per 
square foot, which is practically the same as our own 
Board of Trade limit. For the ironwork the unit stress 
hoth for tension and compression was equal to six tons per 
square inch. Of the total weight of the lighthouse, which 
1s 460 tons, 348 tons belong to the concrete. The cost 
amounted to £1136, and the building was erected in the short 
space of a couple of months. Three designs were submitted 
for the new work. ‘The one selected was that already 
described. Another proposed a structure entirely of 
masonry, and the third adopted exclusively the metallic 
type. There were several good and sufficient reasons for 
giving the preference to the present design. The question 
of time entered largely into the competition. It was found 
that it would require at least five months to erect the 
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masonry example, and seven to piece together that wholly 
of ironwork. But what really turned the balance in favour 


| of the existing work was the greater economy of that especial 


| 





class of construction. According to the Centralblatt der 
Bauverwaltung, the economy of the armoured concrete 
system isas much as 38 per cent. when compared with a 
similar structure of brickwork, and rises to 42 per cent. when 
the design is entirely of ironwork. 








GOLD DREDGING PLANT FOR SIBERIA. 





ABOVE and on page 542 we give illustrations of gold dredging 
plant which, on a recent visit, our representative saw erected in 
the engineering shops of Lobnitz and Co., Renfrew. This firm 
is almost constantly employed producing plant of this kind for 
different parts of the world. In our issues of December 4th 
and 11th last we gave illustrations of a complete dredger and 
some of its associated machinery which the firm had then 
recently completed. Information of a general character was 
then given of gold dredging plant according to the destined 
field of oper..tion and the peculiar nature of the work under- 
taken. In some cases the hull complete, as well as the upper 
framework, and all the requisite plant, is built and shipped 
to its destination whether the hull be of timber or of metal 
construction. In many cases where the hull is to be of 
timber, only the framework and machinery are prepared and 
forwarded. The machinery illustrated in this issue is to be 
erected on a hull built of timber at the site of the works at 
Siberia, and is now onits way there. The whole is of special 
construction, in so far as it has to deal with frozen ground. 
Although the frozen ground is difficult to dredge, it can, 
during the winter months, be thoroughly prospected, as 
shafts can be sunk in it, and accurate samples of the wash 
obtained at different depths. As shown in the illustrations, 
the dredger is of the bucket ladder type, with revolving 
screen and elevator. All the framing is of steel. The owners 
for whom this plant has been prepared are the Kara Gold 
Mining Company, Limited, 65, Gracechurch-street, London, 
E.C., and it has been built under the direction of Mr. T. 
Ross Burt, consulting engineer, Eldon-street House, London, 
B.C. 








Tue Royal Agricultural Society’s Show at Park Royal 
opens on June 21st. In the implement department the number of 
feet of shedding—-exclusive of open ground space—allotted is 
11,722ft., as compared with 14,585ft. last year, and with 13,656ft., 
the average of the eight previous shows. The total number of 
implement stands is 350, and 67 entries have been reeeived for the 
Society's silver medals offered for new implements, 
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THE MARKLISSA DAM. 





Somr years ago the occurrence of very serious and disastrous 
floods in the valley of the Bober, an effluent of the Oder, and 
in the neighbouring river the Queis, caused the Prussian 
Government to adopt measures for the prevention of similar 
inundations. With this object in view, the authorities decided 
to construct a couple of large dams. One of these was to be 
situated in the vicinity of Mauer, below the town of Hirsch- 
berg, to impound sixty-five million cubic yards of water, and 
the other near Marklissa, to retain twenty millions. Both 
localities are in the province of Silesia. It is the second or 
smaller of these works—which is at present under construc- 
tion—of which we propcse to give a brief description. The 
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THE MARKLISSA DAM 


river Queis has a total length of 66 miles, an extensive hydro- 
graphical basin, and Marklissa meets it about midway in its 
course. At this point, when the water is low, the discharge 
is only 1:3 cubic yards per second. When tho floods referred 
to took place, the discharge amounted to 1014 cubic yards, 
while the river was only equal to a flow, without flooding, of 
143 cubic yards, and the total amount of water run to waste 


| during the period of one of the inundations was estimated at 


forty-four million cubic yards. 
The dam, in the accompanying cross section, is about two 
miles on the up-stream side of Marklissa, is founded upon a 


| substratum of gneiss, at a depth of 16-5ft. below the natural 


bed of the river, and is 150ft. in height. At the base the 
width is 124ft., diminishing to 26ft. at the top, and it is 





























































544 


THE ENGINEER 


May 27, 1904 





—————— 





curved on plan to a radius of 412ft. It is built of rough ashlar 
work set in cement and trass mortar, and under the most un- 
favourable circumstances the pressure does not exceed eight 
tons to the square foot. Upon its up-stream face the dam is 
payed over with a strong coating of ashphaltic cement, which 
is protected by a casing of concrete from 4ft. to 5ft. in thick- 
ness, pierced by vertical galleries. These precautions for 
ensuring that the wall should be maintained thoroughly water- 
tight are supplemented by the efficient drainage of the dam 
by means of vertical pipes discharging into special drains pro- 
vided for the purpose. 

It should be stated that the object of the Government, in 
prosecuting this important undertaking, was not limited to 
the mere impoundage of a vast quantity of water. An 





ulterior intention included the future utilisation of the 
power thus stored in reserve. In the time of floods, the 
reservoir was filled up to the level of 7ft. 3in. below the crest | 
of the dam. This depth of water corresponds with the | 
maximum quantity of twenty thousand cubic yards, but the | 
water pressure will not be utilised until the surface lowers to 
40ft. below the crest, which corresponds to a volume of 6°5 
million cubic yards. In order to provide for this twofold use 
of the dam, a double hydraulic installation is necessary. 
The proper and regular maintenance and working of the 
motive force station is provided for by a couple of conduits 
passing through the dam, on both sides of the old bed of the 
river, and containing each a riveted up wrought iron pipe, 
3ft. Gin. in diameter, and communicating with sluice gates 
on both the up and down-stream side of the dam, as in the 
cross section. A pair of discharge culverts, 19ft. by 19ft., 
provide for the escape of the contents of the reservoir, when 
it is filled above the normal impounding level. These 
culverts are not taken naked through or under the dam, but 
are built in the sides of the valley according to modern 
practice, and contour the site of the wall. They were con- 
structed before the erection of the dam was commenced, and 
were used in the first instance to divert the river during the 
progress of the works. In its course to the culverts, the 
water flows over the sill of a weir placed at the level before- 
mentioned of 40ft. under the crest of the dam, and through 
a shaft which has its upper end at the maximum storage | 
level of 7ft. 3in. under the top of the dam. On the up- | 
stream side the culverts discharge directly into the bed of | 
the river, and the iron pipes supply the motive force installa- | 
tion, which by means of turbines will be capable of | 
developing a horse-power of 4000. 

The execution of the works was begun in the autumn of | 
1901, and the building of the dam in the following year. | 
According to the Oe6esterreichische Wochenschrift, the end | 
of the present year will witness the completion of the} 
work in progress. It is estimated that the cost will | 
amount to £110,000, to which must be added £30,000 for | 
extras and contingencies, bringing up the total expenditure 
to £140,000. Of this total, £112,000 will be defrayed by the 
Prussian Government, and the remaining £28,000 by the 
province of Silesia. 











| other as it is possible to get. One is so small as to be negligible in 
| practice, and the other very great. Then the atroplane can be 
| placed at a low angle to tke horizon, as in the problem given, 
| where almost ivta! weigh? goes into pressure, and it can be lifted 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of 
correspondents. ) 


STEAM TURBINE DISCs. 


Sir,—I am obliged to Mr. Foster for his letter about this matter 
in THE ENGINEER of last week. 1 did not intend to convey, in my 
article, any objection to the centrifugal loading of the edge of the | 
disc, that being an element of its design. My difficulty lies in the | 
absence of proof that the assumed linear law for the mean hoop 
stress at any radius is consistent with that system of stresses, what- 
ever it be, which agrees both with internal equilibrium and the 
form of free surface determined by Mr. Foster. In an ellipsoid 
the maximum exceeds the mean stress by 50 per cent. Towards 
the end of my article, I cited a clear case where the type of stress 
taken satisfies every condition, body and surface, for a hyperbo- 
loidal section, and is yet stamped as erroneous by its inconsistency 
with any possible value of Poisson's ratio. It seemed to me that 
we are very poorly ensured against error in other cases if we neglect 
a great many of the conditions there taken into account. The 
hyperbola case I took has wrong type of stress assigned, yet the 
shear and axial stresses are negligible, the mean radial and hoop 
stresses are identical with the maximum, and the surface and other 
conditions are satisfied. If the type itself be wrong, what con- 
tidence can we place in the values derived from it? I should be 
glad, as I believe he could give me assistance in this matter, if Mr. 
Foster would think it worth his while to communicate with me 
directly, addressing to Queen’s College, Belfast. I think letters in 
your columns might be apt to be tedious, if not uninteresting, to 
most readers. Mavrice F, FitzGERacp. 

Belfast, May 24th. 


THE SOARING PLANE. 


Str,—The problem of a weight resting on an inclined plane, 
where the force-producing equilibrium is along the plane, gives all 
the data needed for artificial air navigation, with a single 
exception. 

It does not give the method of obtaining the forces along the 
plane required to soar, from the forces normal to the plane in the 
pressure stress, A bird’s feather gives this method in a very 
delightful way, but that is a natural product, of which no artificial 
imitation has been made, and this datum must be supplied before 
an engineer skilled in mechanical analysis can construct a soaring 
plane. 

The problem above-mentioned is a static one giving the quantity 
and direction of the forces employed, but it can readily be changed 
into a working form by substituting an air plane of pressure for the 
rigid inclined plane, and an aéroplane of the same weight as the 
heavy body used in the problem. The 
static form is shown in the diagram 298.80 
with a weight of 300 lb. and 5 deg. 
inclination. It is obvious that weight 
being oblique to the two resistances 


aa 
of the plane must be resolved to 


> 
find a reaction. Using the sine and 


cosine for multipliers, we have 298-80 Ib. for the pressure factor, 
and 26-10 lb. down the plane for the friction factor, which is 
balanced by an equal force of 26-10 lb. up the plane, and we have 
the static problem. 

On fashioning the weight into the form of an aéroplane, the 
static problem is changed into a dynamic one in manner following. 
Suppose the plane to contain 100 square feet of area, and that 
stability is secured during the time of its motion. - It would move 
on being released, from rest with acceleration, against three re- 
actions, inertia, friction, and pressure. The resistance of inertia 
would become less and less, and the two fluid resistances more and 
more, as motion increased, until, at the instant when motion 
became uniform, inertia would drop out, and total weight would 
be acting against pressure and friction, and equilibrium would be 
obtained with both factors working on air to their total amplitude. 
The aéroplane would have two uniform motions at right angles to 





| There are two reactions in air belonging to a plane, and they bear 


| work on pressure. Air is everywhere, and a plane presses it 


| stress interfered with by normal motion ; each goes on independ- 


each other, and it would pass on the resultant to the earth, as 
shown in the diagram. 


If a force of 26-10 Ib, be applied to the rear edge against the 
small factor, parallel motion would be stopped, and the plane 
come to the earth on the normal, 5 deg. from vertical. 

There is no change made in the resolution of weight, the factors 
being alike in both cases after uniform motion sets in, but the 
aéroplane is now making the air plane of pressure that it rests on. 
Motion on the normal may be placed at 10ft. per second, which 
approximates experimental velocity, and the normal factor is at 
work making pressure to its total amplitude. It was pressing the 
rigid plane, and is now doing the same thing on air, developing 
in the act a motion of 10ft. per second. How can this plane with 
its small factor balanced, and no motion in the direction of its 
surfaces, be made to soar! It is quite evident that it must be 
lifted to the level to do it. What is the most economical way 
in which it can be done / 

There are two ways of lifting the plane. One way is to go to 
the normal and push against the large factor and pressure ; and 
the other, to the low edge and push against friction, or if the push 
includes the balancing force, against the small factor and friction. 
The plane will go up by either route. By the pressure road all 
but 1-20 Ib. of total weight must be lifted ; by the friction road, 
less than ,', of it, and on applying enough more force to overcome, 
approximately, 110ft. of friction in one second, the plane will soar 
on the level resultant. Friction may be placed at 10 1b. Experi- 
mentally 1 1b. might be enough, but 10 Ib. will be used, when 
a total of 36-10 Ib. will be required, and the diagram of the soar 
ing plane follows :— 





6.10 
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We are now confronted with an enormous deiusion that has 
obscured the subject of air navigation fora century, and which 
now prevents its accomplishment. No one comprehends an aéro- 
plane. Ina vacuum there would be no way to move it on a level 
line, but to lift its total weight, for the reason that inertia resistance 
is determined in direction by the action that makes motion, and 
motion is directly as the force. Hence, to balance a plane in a 
vacuum a force equal to weight must be used, since there is no way 
to get it up; that is easier than to bring it down, for all the re- 
actions are alike. But in air the case is completely different. 


no resemblance to each other, and they are as far away from each 


by going 90 deg. away, without lifting the factor that is doing 
whether it has or has not parallel motion. Neither is the friction 


ently of the other, and it is entirely possible to lift the plane with- 
out doing work on weight. But thisisnot seen. By some perverse 
misconception great effort is made to get at the horse-power re- 
quired to work on weight to keep the plane in air. It is not seen 
that friction is the only resistance the aéroplane must overcome to 
keep on a level path. This comes to the front at once by 
ignoring friction, and it may be instructive to dismiss it for 
a while. 

Take the static form first, as shown in the diagram, and suppose 
friction to be absent. Then any force applied along the plane in 
addition to the force balancing the small factor would lift 
the 300 lb. mass. What resistance to motion would exist? 
Obviously the inertia of the mass moved. Motion up the incline 
would be one of acceleration, and in a short time the body 
would be leaving the earth at a rapid rate. Abolish 
friction, and there is nothing to move but mass, Weight is 
cancelled out of the case in both factors. 

There is no change worth speaking of when the case is made 
dynamic by substituting an air plane of pressure for the rigid 
plane, and an aéroplane for the weight. There would be motion 
on the normal, but if there were no friction loz. would not 
only soar the plane, but lift it rapidly. Friction is the only 
resistance to motion parallel to the plane in either case, When 
weight is cancelled nothing remains to move but mass. 

Applying 10]b. against the small factor does not stop motion 
on the normal, and the plane still comes down, otherwise it 
would leave the earth rapidly. It moves level because it is 
coming down as fast as it goes up, and no work is done on 
weight ; 26-101b. of it got into the friction stress and must be 
cancelled out, since we desire to lift the plane in that direction, 
but no work is done onit. It is held away from the plane like 
placing a weight ona post. The work done by the soaring force 
is on friction, and on nothing else. The only horse-power 
required is what is needed to overcome the friction there is in 
110ft. of motion in one second. Balancing the small factor is not 
work, and cannot be put into horse-power. 

I do not see how current methods can escape absurdity in 
estimating this friction stress, When the balancing force is applied 
motion stops. Weight is cancelled, and remains cancelled, what- 
ever the rate of motion may be along the plane. Force applied 
in excess of weight moves against friction and inertia during 
acceleration, and after uniform motion against friction alone, and 
uniformity is inevitable, no matter how great the force may be. 
No force would be applied excepting enough to carry the plane 
110ft. per second. But it is said that to move 26-10 lb, 110ft. per 
second is the same as to move 300 lb. Ift. per second, fractions 
neglected, so that total weight is lifted after all, Nothing could be 
worse. Weight is not in the activity after it is cancelied out, 
and mass acceleration disappears in passing from rest to uni- 
formity. The motion of mass does not belong to the soaring 
case. To move from rest to uniformity an application of force 
must be made that does not belong to soaring. To confound 
weight with miss in this problem is as disastrous as to doit in any 
other. 

Ail this is in the possession of the engineering knowledge of the 
day, since it is contained in the well-known problem given in the 
beginning of this paper. 

The item not in hand will now be noticed and explained by 
referring to the diagram of the soaring plane. 

The aéroplane in coming down on the normal resembles the 
piston of an air pump without a tube to confine the air. The 
condensed air escapes around the edges of the plane and expands 
to the tension of the surrounding atmosphere. In the act of 
expansion, the energy that was put into pressure by passing from 
a lower to a higher tension is given back in passing from a higher 
to a lower ; and since air is almost perfectly elastic, but little force 
is lost in the double transformation. What was reactive in expand- 


moving on air at the rate of 10ft. per second is wasted ip this 
expansion that is not utilised. Nature saves a small part of this 
wasted force by means of the mechanism of a feather that hay been 
strangely overlooked, and when an artificial feather is made that 
shall do for the soaring plane what a feather does for a bird, tho 
air will be navigated by man. By this means work done jn the 
pressure stress supplies the force needed in_the friction stress tp 
lift the aéroplane to the level resultant. Why should not this 
expansion be used! I have never met with a published statement 
that recognised its existence, and there is ample energy in jt to 
soar the plane. I doubt if there is a bird, with the one exception 
of a man-of-war-hawk, that utilised one-quarter of it. In the 
diagram of the soaring plane one-tenth of it would produce |eye} 
flight, and yet it is a fact that experimental work with ai'roplaneg 
never so much as makes an attempt to use it, but calls loudly fop 
a motor to make more. ’ 

In studying a feather with a view to its imitation it will be found 
to be wasteful of energy. A feather is a development, and not ay 
invention, The thing it is made from is a hair, and no such 
mechanism would be used in an artificial product. To divide the 
air into thin films, and to deliver expansion to the rear, seem to 
be the decisive features, 

P.S.—In writing on mechanical matters it is taken for granted 
that much is already understood by the reader, but one point jn 
the paper sent you on the soaring plane may need an additional] 
word. The 26-101b. balancing the small factor in the soaring act 
is not strictly an ‘‘applied force,” since it is made by the plane 
itself, by the action of the normal factor in the manner described, 
The plane by its weight pushes down 26-10Ib., and the same 
plane by its rear expansion pushes up 26-10 1b., so that the small 
factor is simply cancelled out of the activity. The large factor js 
cancelled out by normal, pressure, so that the plane is moved as 
it would be if it had no weight. Friction on its two sides is the 
only resistance to be overcome in soaring motion if thickness js 
ignored, since on account of its uniform motion even inertia of 
mass is not the case. 

Alabama, April 15th. I. LANCASTER, 


THERMAL STORAGE, 


Sir,—Your leader on the results obtained from thermal! storage 
at Wood-lane will, I am sure, be read with interest by all who have 
anything to do with steam raising. I should, however, like to point 
out that your article rather leads one to suppose that the phenome. 
nal results are to be obtained from thermal storage only when 
applied to water-tube Loilers. This is slightly misleading, and | 
think was not intended, as you will remember the results 
obtained by Professor Unwin, to which you refer, were from 
Cornish boilers, fitted with thermal storage, the plant tested by 
Professor Unwin being the first installed on Mr. Halpin’s system. 

I was Mr. Druitt Halpin’s assistant when this plant was put in, 
Shortly after it was started I was sent down, in November, 15{'4, to 
make tests on it, so that I can ciaim to be the first to observe the 
advantages of thermal storage under practical working conditions ; 
the thermal storage vessel being only 4ft. diameter by 25ft. long, 
placed over two Cornish boilers each ft. 6in. diameter by 26ft. Gin, 
long. Welsh coal costing 25s. per ton delivered was used, and the 
boilers without thermal storage were evaporating over 10 1b. water 
per pound of coal from and at 212 deg. Fah. The boilers worked 
at 140 Ib. per square inch, and supplied steam for all purposes in 
a large modern hotel, which included electric lighting, laundry, 
hydraulic power for lifts, cooking, heating, &c., and the trials 
were carried out without in any way interfering with the ordinary 
everyday working of the hotel, in the following manner. ‘ 

One boiler was capable of supplying all the steam required, the 
other boiler being spare. During the first week of the trials No, 1 
boiler was worked in the ordinary way, thermal storage being 
blanked off, all the coal being weighed, and the water carefully 
measured by a Schénheyder meter. During the second week No, 2 
boiler was put into service, being fed through the thermal storage 
vessel ; very carefully readings of the electric output, lift runs, 
working laundry, &c., showed that the two weeks’ requirements in 
the hotel were practically identical. 

The first results | well remember were perplexing, as the actual 
saving in coal due to thermal storage came out at over 16 per cent, 

It certainly seemed surprising that such an improvement could 
be made over the high evaporation already attained ; what relief 
came when Professor Unwin’s figures were received, which showed 
the very much higher result of 19-7 per cent. saving. 

I think the word ‘inconsistencies ” in the first paragraph of your 
leader a little out of place, as 1am unaware that thermal storage 
has proved inconsistent, distinctly beneficial results following its 
proper application in every instance. 

In your last paragraph you say ‘‘ but it must not be forgotten 
that unless the conditions are such that more coal can be burnt, 
the advantage conferred by thermal storage must be limited.” Of 
course, all improvements are limited, but when using thermal 
storage a given quantity of coal will evaporate much more water 
than when burnt in the same boiler under ordinary conditions of 
feed, &c., and therefore this paragraph is a little misleading, as 
very considerable gain is to be made without its being necessary to 
burn more coal, as stated in your last paragraph. 

Whilst [ regard thermal storage as the absolute saviour of the 
water-tube boiler, equally good results will follow its adoption 
with any other type, and I go so far as to predict that in the near 
future no sane man will put in a boiler plant without thermal 
storage. Apart from its use in electric lighting stations, Xc., 
where the load is irregular, it has so many other advantages, such 
as feed cleaning, which alone means a great saving when one 
remembers that the lime, &c., is deposited in the thermal storage 
vessel out of reach of the fires, thus keeping the heating surface 
clean and efficient. 

The truth of the matter is that the ordinary method of feeding 
steam boilers is not the most efficient, and thermal storage shows 
that by doing the right thing in the right place, results can li 
obtained which will come pretty near upsetting our present views 
of transmission of heat through metallic surfaces, 

When one remembers the great saving to be made in capital cost 
of boiler plant where thermal storage is adopted by the reduction 
of the number of boilers ordinarily required, to say nothing of the 
smaller ground space occupied, and of the reduction in running 
expenses, the wonder is that so few engineers have troubled to 
look carefully into the matter. 

In conclusion, I would say that it is now about seven years since 
I had any connection with thermal storage, and I am not therefore 
familiar with all its latest developments, but I understand 
many modifications and simplifications have been made to improve 
its working and to make it ‘‘fool proof,” a very necessiry 
precaution. F, A. Yersury, Asoc, Mem. Inst. C.E. 

Glenavon, Grange-road, 

Kingston-on-Thames, May 24th. 


ROVING MINES, 


Sir,—The public mind is much exercised just now by the 
assumed placing of mines by Russia in the Yellow Sea, and, 
indeed, the general letting loose of roving mines. A little con- 
sideration will, I think, serve to show that there is no sure 
ground for the assumption that Russia has done anything of tho 
kind. Mines of the roving type will be just as dangerous to friend 
as to foe, and if Russia has let such mines loose, the act can but 
be the result of councils of desperation, for the act means that 
Russia has herself given up all hope of getting a ship out of Port 
Arthur or bringing vessels down from Vladivostock. I cannot 
think that Russia feels herself as yet to be in a strait so desperate. 
It is, however, possible that another blunder has been committed 
by a Russian admiral, who, in his anxiety to render the sea 
untenable by Japan, has forgotten that he has, in like measure 
and to just the same extent, rendered it untenable by Russia. 
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But it has yet to be settled that either the Hatsuse or the Pet- 
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sk, were sunk by mines, It would take up too much space 
ler the argument for and against this. I would direct 
owever, to a short article in the last number of the 
Army wil Navy Gazette, from which it would appear that the 
explosions were inside but not outside the ship. The question 
which suggests itself to me is the stability of modern high explosives, 
and the possibility that shocks or decomposition has resulted in the 
ignition of the contents of a magazine. It is worth mention here 
that the real cause of the sinking of the Maine, United States 
warship, was never ascertained, The treachery of the Spaniards 
as never proved. The strictest secrecy is, of course, officially 
observed. But there appears tobe no doubt that there is always 
risk of spontaneous explosion with modern ammunition, Anyone 
who reads the report of the Government Inspectors of explosives 
will find much to make him doubt when he reads about mines, and 
the destruction of warships far away from land in the open sea, 
May 21th. FUSE PIN. 
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HIGH-SPEED LOCOMOTIVES. 

Sin, --Having read with more than usual interest your article on 
high speed locomotives, following as it did Mr. Charles Rous- 
Marten’s interesting account of the Great Western record run 
between Plymouth and Paddington, perhaps you will allow me to 
make a few remarks on the subject, which, although somewhat 
antagonistic to the opinions expressed in the columns of your 
admirable paper, you will allow to be authorised by the statements 
laid down, and more or less due to the credit of all express loco- 
motives other than of single-wheel type. I cannot help thinking 
that the inferences you draw from the last and truly extraordinary 
bursts from Swindon to Paddington are hardly justified by the 
results of other portions of the run, in which a single-wheeler had 
no share. 

You state that it has been found impossible to run a coupled 
engine at a greater speed than 71 miles an hour on the level; but 
the detailed log of the run shows that the City of Truro ran for 
many miles at speeds very much exceeding this. The distance 
between Taunton and Bristol, which is practically level throughout, 
was covered at an average rate of over 73 miles an hour ; moreover, 
Mr. Rous-Marten mentions that there was a distinct easing down 
before Bedminster, and that the usual rate was between 75 and 80 
miles an hour, both of which statements are borne out by the 
intermediate timings given on the log of the run; also that the 
whole run from Exeter—5 miles an hour—to Bristol was performed 
at an average rate of 70-2 miles an hour ; practically from start to 
stop, nd including the ascent to Whiteball Tunnel, and a slack at 
Tauntcn. Certainly the maximum speeds attained on the level do 
show in favour of the single-wheeler, but I can see nothing to 
justify the belief that with a load lighter by one coach Mr. Church- 
ward's engine would not have made an equally rapid run from 
Swindon to London, or even from Taunton to Bristol. I think your 
later estimate of the resistance of the single-wheeler must be the 
correct one, as it seems almost incredible that an engine of that 
type could have maintained an average cylinder pressure high 
enough to have indicated 1300 horse-power. 

5, Westcombe Park-road, 

Blackheath, S.E., May 23rd. 


ARTHUR HOCKLEY, 


Sir, Apparently speeds of much over 77 miles an hour were 
obtained on the level during the run on the Great Western Rail- 
way reported on in your last impression with a four-coupled 
engine, and, so far, this would seem to prove that a coupled 
engine can do all that a single engine can do. 

But it is very hard to arrive at a correct appreciation of the 
facts, because so much depends on the pace at which the engine 
entered the level, and whether acceleration or deceleration was 
going on, A careful examination of Mr. Rous-Marten’s figures 
confirms, I think, the view that no four-coupled engine has ever 
traversed 77 miles on a level road in 60 minutes. Whether it 
can or cannot do so must remain for the moment a matter of 
opinion. 

The influence of impetus on the speed of a train is much more 
considerable than is commonly supposed. It could not have any 
effect on the Swindon run. 

It must, furthermore, be remembered that during portions of 
the Swindon-Paddington run a speed of 90 miles an hour was 
reached, This was certainly not approached on the level by the 
four-coupled engines. 

The question is not what speed a four-coupled engine can reach 
running down hill, but what it can maintain on a stretch of many 
miles, 7, WILSON. 

Canterbury, May 24th. 





THREE-CYLINDER LOCOMOTIVES. 


Sin,—Having read with great interest your leading article on the 
above named subject in your issue of April 8th, I should be glad if 
you would grant me space to mention one or two other points in 
favour of the three-cylinder simple engine. 

It has always been the custom hitherto to use engines with com- 
paratively small driving wheels, to work on steep gradients such as 
are found on the Highland or West Highland Railways. This I 
consider a great mistake. Where the gradients are steep and the 
load is heavy, the speed cannot be forced on the rising gradient, 
but as soon as the summit is reached the driver pushes his engine 
on, with the result that before long he is travelling 65 or 70 miles 
an hour, 

Now, would it not be much safer if the size of the driving wheels 
were considerably increased in diameter, and three cylinders were 
used! On the up gradient the same draw-bar pull, and therefore 
the same speed, would be maintained, whilst on the down gradient 
the engine would fun much more steadily, and there would be much 
less wear and tear or risk of fracture of reciprocating parts. Of course, 
some people will say that large driving wheels prohibit the use of 
the six-coupled engine, but I maintain that as far as express work 
is concerned, the necessity for a six-coupled engine still remains to 
be proved. Another objection to the three-cylinder engine which 
mizht be mentioned is the complication produced by the introduc 
tion of a third cylinder. 

As far as the cost of repairs is concerned I think the three 
cylinder engine with large wheels should still be able tohold its own. 
Better balance, smaller velocity of reciprocating parts, &c., all go 
to reduce the cost of repairs. It has been found on some railways 
that as regards shop repairs outside and inside cylinder engines cost 
practically the same. As regards shed repairs the inside cylinder 
engine costs practically double that which is required to keep an 
outside cylinder engine in good repair. I have therefore nohesitation 
In saying that as regards cost of repairs, a large wheeled three- 
cylinder engine should compare very favourably with any type of 
inside cylinder engine at present in use G. F.C. G. 

Asansol, India, May 5th, 





THE THERMAL TREATMENT OF STEEL IN LARGE MASSES. 


_ SiR, —With your kind permission I should be glad to express my 
views on a few of the statements which appear in the paper read 
before the Iron and Steel Institute by Mr. Cosmo Jones, of 
Sheffield, on ‘‘The Production and Thermal Treatment of Steel 
in Large Masses.” It is very interesting to know that the River 
Don Works are able to deal with such large masses of material in 
so efficient a manner, 

Some of the statements, however, are such that they should not 
be allowed to pass without being questioned—one section it 
particular, viz., tires, 

After Mr. Jones’ statement that the majority of their pro- 
ductions receive thermal treatment in one form or other, it is 
rather curious to note that tires are one of the products that do 





not come under this treatment, and this is claimed by him to be 
an improvement, as the tires have to be heated when they reach 
their destination. 

I fail to see that heat necessary to expand a tire ;y55 part of an 
inch would alter the condition of its composition. I maintain, 
therefore, the thermal treatment received would not be undone as 
stated. 

It is of the greatest importance that high carbon tires should 
receive this treatment, as there are no rolled sections where greater 
stresses are set up than in the rolling of a tire. From the time 
the blank is punched until it is a finished tire the material is 
caused to flow in one direction, and when it leaves the mill to cool 
two stresses are created by contraction of external and internal 
diameters, and unless the molecules have the chance to adjust 
themselves by thermal treatmert the tires are not safe when sub- 
jected to a shock, 

If I am not taking up too much of your valuable space, | should 
like to submit a few of many such test results which have been 
made in London under the supervision of eminent engineers, and 
which will prove what I have said 7¢ the merits of thermal treat- 
ment, 


a 
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The above test results are not from oil-tempered tires, this 
being a most objectionable process, as clinks take place and cannot 
be detected until the tires break. Many breakages take place 
from this cause, although not attributed to it. 

In conclusion, I would like to say I have always much pleasure 
in referring to the ournals of the Iron and Steel Institute which 
contain the subjects dealt with by what I will take the liberty of 
calling the old masters, viz:—Sir H. Bessemer, Sir William Siemens, 
Mr. P. Gilchrist, and many others. 

The contributions submitted at the present day meetings seem 
in comparison but huge advertisements for works and their pro- 
ducts, and finish with the usual large capital I. J. WINDLE. 

Glasgow, May 23rd. 





SOME EARLY MACHINE TOOLS. 


Sir, —Upwards of sixty years ago I remember seeing pole lathes 
similar to those described and illustrated in your article, No, 1, on 
May 6th inst., in a country village turnery, chiefly used for turning 
the shanks of wooden spoons. The rapidity with which the work 
was done was remarkable. They were also used for making 
wooden bowls, a series of various sizes being made from one block 
of wood, commencing with a small dish from the centre, and finish- 
ing from the same block a bow] of twelve or more inches in diameter ; 
the only wood destroyed in the process was from a narrow groove 
between each bowl. This was done by the use of a curved tool, 
which finished the inside of one, and the outside of another bowl 
by the same operation. The upward stroke of the pole, by reversing 
the work, relieved the narrow slit of the shavings made by the 
former down-stroke. I suppose the same mode of making bowls is 
still in practice, as I do not conceive how the shavings can be 
otherwise extracted. RICHARD LAYBOURNE. 

Newport, Mon., May 23rd. 


FORCED LUBRICATION, 

Sir, —If there is one point in which English concerns have failed, 
it is forced lubrication. There are, doubtless, many engine builders, 
large machinery users, and others, directly concerned with the 
running of large and important plants, who at one time or another 
have put their confidence in the man who called to sell them oil, 
accepting in confidence that such and such lubricant would be suit- 
able for certain class engines and machinery. On practical trial, 
however, serious overheatings, and a general closing down of the 
plant’has ensued. Now, in cases like this itis, of course, to a great 
extent the fault of the firm on whose unlucky plant the lubricant 
was used, and also equally to blame are the vendors of the oil 
supplied. In the great majority of cases there is not one ounce of 
elementary mechanical knowledge among the concerns dealing in 
lubricants. It is only reasonable to assume that a physician who 
had no knowledge of the human frame would soon work disastrous 
results among his patients. 

This is only typical of what takes place when oil is prescribed 
without thorough knowledge of the work required of it. 

At present the scientific aspect of lubrication practically remains 
between a few concerns, 

I would strongly suggest that whenever an engineer requires 
lubricants for a new class of engine or machine, that the following 
queries be put to the vendors of the lubricants :— 

(1) Are you prepared to make good any damage caused by 
an improper lubricant supplied ? 

(2) What mechanical knowledge have you of this class of 
work ? 

(3) What other tabulated results can be shown by use of 
your lubricants on other machines similar to those for which 
we are inquiring for a lubricant ? 

By a general adoption of the queries mentioned, engineers and 
others directly concerned will save themselves endless time, 
trouble, and expense, SARTOR, 





DEFINITION IN SCIENCE. 


S1r,—I read with much interest your article on ‘‘ Definition in 
Science.” May I, however, be allowed to suggest that the 
obscurity of science teaching does not arise from the poverty of 
language, but from quite another cause ? Science teaching is based 
upon such a misuse of words that no language rationally used can 
express what is meant to be taught. According to science, 
** natural law” reigns, rules, controls, and governs. Nowa law 
can do none of these things. Only living kings, rulers, or governors 
can fulfil these functions, and laws are simply the methods in 
accordance with which they act. But science has endorsed “law” 
with the attributes of deity, and tells us that the universe is under 
‘*the reign of law.” That is the great fundamental falsehood 
underlying all science teaching. 

As regards ‘‘energy,” we must, at least, know quite as much 
about human energy as of any energy outside ourselves. Human 
energy is a manifestation and an outcome of life, and without life 
there is no energy. That fact, universally true in the animal and 
vegetable worlds, surely points to the conclusion that all energy in 
the natural world is the manifestation and outcome of that unseen, 
but ever-present, life which is behind all phenome: a and whose 
marvellous ‘‘ superscriptions ” are soindelibly written on all things 
in Nature, but of whose name and attributes science is so uni- 
versally dumb, 

T. DoveLas, 

Warrington, Peterborough, May 18th. 





BRITISH FOUNDRYMEN’S ASSOCIATION. 

THERE has been formed an association of managers, fore- 
men, and others in responsible positions, engaged in or in 
contact with foundry work or the study and manipulation of 
metals. A circular has been issued from which we learn 
that the lines on which it is suggested to carry on the 
Association follow in some degree those of the American 
Foundrymen’s Association, which has done such satisfactory 
work in the past, and has given a great impetus to scientific 
thought as applied to foundry operations. The proceedings 
of the Association will be both scientific and practical, and, 
it is hoped, educational in the best sense. Papers bearing 
upon varied aspects of the foundry business will be read and 
discussed. Leading scientists and metallurgists, as well as 
practical men, will be invited to contribute to the usefulness 
of the meetings. Such an interchange of ideas and of 
scientific and practical knowledge ought to be of high value 
to those engaged practically in the business, and through 
them to those with capital invested in this important industry. 

‘‘If we are to keep in the front line of progress we must 
leave behind the indifference to scientific fact and higher 
knowledge which has too long beset us. That the industrial 
future lies with the people most highly trained in the arts 
and sciences applicable to practical work, as well as in 
practical work itself, there is no manner of doubt.”’ 

The position thus briefly stated is that taken by the 
signatories to the circular. 

The president is Mr. Robert Buchanan, 35, Thornhill-road, 
Handsworth. The secretary and treasurer, Mr. F. W. Finch, 
Kingston House, Lansdown-road, Gloucesier. Committee : 
Mr. C. Morehead, Rugby; Mr. F. C. Shaw, Birmingham ; 
Mr. Percy Longmuir, Sheffield; Mr. William Vickers, Bir- 
mingham: Mr. J. Ellis, Woolston, Hants; Mr. J. G. 
Stewart, Urmston, Lancs.; Mr. F. J. Cook, Birmingham ; 
Mr. W. Roxburgh, Kilmarnock. 

The convention will be held annually, the place of meeting 
being changed from year to year. Opportunity will be sought 
to visit representative works in the several districts. Further 
information can be had from the secretary. 








THE AMALGAMATED SOCIETY OF ENGINEERS. 

Mr. Geo. N, BARNES, the general secretary, in submitting to the 
members the fifty-third annual report of the Amalgamated Society 
of Engineers, offers a few observations, together with serious words 
of warning, on matters which have engaged attention during the 
twelve months covered by the report. The year, he remarks, has 
been characterised by dull trade and decreased employment, and 
their out-of-work donation list has reached dimensions which, 
barring the lock-out period, have not beer touched for some ten 
years. Wages reductions had come into operation in Scot- 
land, and on the North-East Coast area, at Barrow and at 
Belfast. These, so far as England and Scotland were con- 
cerned, and with the Belfast shipping firms for Ireland, were 
delayed and minimised, and speaking generally amounted to Is. 
per week. The Society was, however, during the whole time con- 
vulsed with voting and counter-voting on the matter, and although 
the recommendations of the Executive Council were ultimately 
given effect to, it was only after an irregular stoppage of work on 
the Clyde, followed by the rejection of three councilmen, whose 
term of office happened to terminate at the time, and who had 
offered themselves for re-election. Such happenings as these 
denoted an amount of unrest and dissatisfaction unprecedented in 
the Society’s history, and were fraught, he believed, with more than 
appeared on the surface. In the main, they denoted the 
violent clashing of two antagonistic principles—centralised 
authority and local autonomy. The first had been imposed upon 
them by modern conditions, the second to many of them 
had been one of the prized features of the Society since its amal- 
gamation fifty-three years ago. How far it might be possible to 
harmonise these two features time alone could tell; but he might 
be allowed to re-affirm his conviction—strengthened by full know- 
ledge and ripening experience—that on all questions of trade 
policy there must be unity of purpose and control, which it was 
only possible to obtain from a common centre. That centre might 
be as close as possible to the membership; it might be brought 
into contact with the actualities of the workshop as well as the 
larger actualities which surrounded it, and its proceedings might 
even be brought under periodical and critical review. But safety 
to the Society was, he was convinced, only to be found in yielding 
due respect to its recommendations and acquiescence in its 
decisions. Socialism in this respect was, indeed, in their internal 
affairs but a form of sectionalism, which with one voice they 
decried when presented externally in the garb of small and 
ineffective organisations. 

After touching briefly upon other matters that had transpired 
during the year, but which were of not of such a character as to 
need special attention, beyond the change rendered necessary in 
the five selected parliamentary candidates, and the great loss the 
Society had sustained by the death of Mr. Sellicks, Mr. Barnes 
offers some more hopeful anticipations as to the future. Coming 
up to date, it might be said the indications as to trade had been 
sensibly improved since the advent of the present year. No less 
than 140,000 tons of shipping had been booked in Scotland alone 
in the three months ending March, and a very considerable 
amount had also been booked on the North-East Coast. It might, 
therefore, be concluded they had seen the worst of the depression, 
and that with increased activity there would be a restoration of 
the wages rate. On the whole it might be said things were pro- 
gressing fairly well. Conditions, however, were not what they 
might be and would be if they had the whole of the men working 
at the trade enrolled in the ranks of trade unionism. 

Summarising the Society’s position as to membership and 
financially, Mr. Barnes states that they closed the year 1903 with 
a membership of 95,403, as compared with 93,252 at the close of 
the previous year. Financially they commenced the year 1903 
with £546,367 and closed with £602,425, showing a saving on the 
year’s transactions of £56,057. The general fund amounted to 
£401,208, and the superannuation fund to £201,216; of the first- 
named fund £97,567, and of the second £182,852 was invested, 
£151,689 of the latter being in house property to members. It 
would thus be noticed that the Society was now running a building 
society of very considerable dimensions, the number of borrowers 
numbering over six hundred. Interest on the various investments 
had begun to yield a very large income, the amount last year 
having been no less than £11,299, which, with interest received on 
account of branch balances, brought the total up to £16,967, 
an increase of £2603 over the interest received during the 
previous year. Turning to the expenditure side, this had 
Increased by the sum of £7103, the total amount being 
£306,504, as against £299,400 during 1902. The increase was 
almost entirely accounted for by the augmented amount paid in 
superannuation, which was £101,419, as compared with £95,767 
the previous year, or an increase of £5652, the number placed on 
this benefit having been 718, as against 614 in 1902. The other 
items of expenditure remained much the same. Funeral and 
contingent benefit showed a slight decrease ; in benevolent grants 
there was a slight increase, and it may be added thaton donation 
benefit the expenditure amounted to £89,104; on sick benefit to 
£50,151, and the total of the various benefits to £266,229, equal to 
£2 lis. 9d. per member. The cost of management amounted to 


£33,541, 
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COACHES, SOUTH-EASTERN AND) 
CHATHAM RAILWAY. 


New bogie third-class carriages with lavatories have lately 
been put into service on the South-Eastern and Chatham Rail- | 
way. One of them we illustrateon page 546. It is 42ft. 6in. long | 
over the body, 8ft. Ofin. wide over the side mouldings; the 
height from rail to top of roof is 11ft. 9in., and the height of 
the compartment from floor to roof 7ft. 5in. There are six 
passenger compartments, of which two carry 10 passengers, and 
six, which have each a lavatory, accommodate eight. The 
framing of the body is teak, and the panels and facias are 
of Honduras mahogany. The partitions are faced with birds- 
eye maple veneer match-linings, and the carriages are painted | 
the usual South-Eastern and Chatham Railway standard shade 
of ‘‘lake,’’ fine lined with gold. They are provided with the 
yacuum brake, in connection with which is a passenger com- 
munication, and are lighted electrically on Stone’s system. 

The underframe is built up partly of steel and partly of 
wood. The sole bars are angle steel, Yin. by 3$in. by jin. 
The headstocks, channel steel, 1lin. by 4in. by 4in., filled in 
with hard wood. The bolster bearers are formed each of two 
steel channels, 10in. by gin. by 34in. by jin., framed to take 
the bogie centre bearing, ,and riveted at their ends to the 
steel sole bars. The intermediate cross bearers, longitudinals 
and diagonals, are of white Quebec oak. The bogie trucks 
have Fox’s steel frame plates. The wheel base is 7ft.; the 
bolster springs are elliptical, three to a set at each bearing. 
The truck springs are laminated 4ft. span, and are furnished 
with india-rubber auxiliary springs at their ends. 


BOGIE 








NOTE ON THE RELATIVE EFFICIENCY OF 
HEAT-INSULATING MEDIA.* 
By 8. H Davies, M.Se. 
STEAM PIPE COVERINGS, 

Tuis work was begun with the object of finding a suitable 
covering for pipes conveying highly superheated steam. A very 
high temperature has therefore been maintained throughout the 
experiments, In most cases the temperature of the steam pipe 
was raised to about 250 deg. Cent. (482 deg. Fah.) If steam of 
90 lb. pressure is used, this is equivalent to a superheat of 150 deg. 
Fah. 

The first method of experimenting which suggested itself was to 
cover considerable lengths of pipe with the material, supply a 
regulated quantity of superheated steam, collect and weigh the 
quantity of water condensed in unit time. To carry this out with 
any degree of accuracy is, however, extremely difficult. Tosupply 
steam at a uniform pressure, and superheated to a uniform 
temperature, for a considerable period is almost impossible, If this 
difficulty is evaded by supplying the same steam to a number of 
parallel pipes covered with different materials, it is difficult to en- 
sure that the supply to each pipe is uniform. I therefore aban- 
doned this in favour of an electrical method of heating. The loss 
of heat was determined by simply observing the quantity of 
electrical energy which must be supplied to the apparatus and 
transformed into heat in order to maintain a uniform temperature. 


TaBLe I.—Expe 

















| and with several layers of hair felt, 
| end of the pipe was thus reduced to a negligible quantity. 


a thermometer and wires to convey the current to the heating coil. 
Tlie steam pipe and its fittings were “gers vertically in a wide tin 
cylinder (¢), and the top covered with a closely-fitting wooden lid, 
The loss of heat from the top 


The outer cylinder was immersed in running water to secure a 


























| WUE 














DAVIES’ ELECTRIC CALORIMETER 
uniform temperature, and therefore uniform conditions for radiation 
from the free surface of the material. 

The coil of wire on the heater was connected with the factory 
current, regulated by the introduction of a rheostat of incandescent 


vimental Data, 














(#4) () (*) (d) () ) 9. 
e Calories lost 
Temperatures, Current per hour 
' , , F aoe required to 250 deg 
Jescription of covering. thick- wae or keep tem- in", ae Remarks. 
. ness. | Inside —— — i, San Cent. differ- 
pipe. ze Water | constant. ore 
lagging.| jacket. between 
the sides.* 
in. | deg.C. deg. C. deg. C. Amps. Cals. 
1, Magnesia sectional, thick 14 253 5 14-5 2-05 55 _ 
2, Slag wool sectional lye | 266-7 49 15-7 2-05 60 A thin layer of powdery material formed on the 
hot surface by disintegration of the fibre 
3. Remanit (waste silk rope) i 249-5 50 19 2-1 60 The fibre is charred for jin. depth. This is about 
the limit of temperature at which remanit can 
be used 
4, Mica, sectional, double .. .. .. | 2 254-5 52 17-5 2-15 61 aaa 
5. Morley’s composite “ 1} 220 50 21 2-0 63 It consists of slag wool surrounded by layers of 
hair felt and compressed fibre, covered with 
} painted canvas 
6. Mica flexible, thick .. si? 248 53 13 68 - 
7. Mica sectional, single a 251-5 61 17-5 74 _ 
8. Mica flexible, thin .. .. ae 247 64 l4 74 _ 
9. Magnesia sectional, thin.. ..| 23] 280 66 12 83 - 
10, Remanit and slag wool a 240-5 [67] 23 90 The cotton-fibre bag containing slag wool charred, 
| and the contents were scattered 
11. Asbestos board and hair felt .. 1 233 65 17-5 2-5 91 Hair felt badly charred 
12, Asbestos rope filled with magnesia #6} 252 | 71 12 3-0 118 The filling is contained in canvas surrounded by 
woven asbestos ; the canvas is charred, and the 
| filling escapes 
13. Asbestos cloth, ribbed .. .. ..) Ife) 251 | 75 15 3-0 120 
14. Asbestos rope filled with slag wool } 248-5 75 15-2 3-0 121 Behaves like No, 12 
15. Leroy mixture, thick .. .. ../) 1} 254 (77) 11 3-15 128 
16, Asbestos cloth containing sections } 
filled with magnesia .. .. ..| yx) 247-5| [76] 14-7 3-1 130 _ 
17. Plastic slag wool covered with | 
black pitch ae 1} 255 | 78 11-5 3-2 132 _ 
alge iitetteaseete Meenas 
18, Asbestos rope filled with asbestos | 
We sc ne: en 0s eu ae eet 250 (79) 13-5 2-95 142 Owing to scarcity of material this result was 
| obtained with 18in. of asbestos rope, plus Tin. of 
| magnesia sectional covering, but the result has 
been calculated for a complete covering of 
asbestos rope 
19. Leroy mixture, thin .. val en | 42 | 254 (80} | 18-7 3-37 151 -— 
20, Creswell's plastic asbestos, No.1..| 1 230-5 8 | 23 8-25 160 - 
21. Creswell’s plastic asbestos, No.2..| 1 | 240 89 | 23-5 3-35 163 as 
22. Leroy asbestos, plastic re eae 230 89-5 | 24 3-4 176 — 
23, Bennett-Lawes' plastic .. .. ..| 1 212 87 | 22 3-4 | 191 a 
| | 
: | | 
24. Bare pipe _ w| — 18 3-15 242 _ 


Notre.—Figures in brackets are interpolated, not experimental figures. 





* The last column is calculated as follows :—Calories lost = C2Rs , 


difference of 250 deg. between the sides = C2 x 14+6 x 60 x 60 x ae , 


4 per cent. of the calculated heat losses. 


lum greatly indebted to Prof. Stroud, of Yorkshire College, for 
his suggestions regarding this part of the work. 

The heater consisted of a coil of fine platinoid wire wound 
round a porcelain core (a)—see diagram. This was placed in a 
wrought iron steam pipe ()), 2in. in diameter, 2ft. in length, closed 
at one end by a blank end of iron welded into the pipe of the same 
thickness as the wall of the pipe. The heater was immersed in 
melted paraffin wax to ensure a uniform temperature throughout 
the length of the pipe. The sides and closed end of the pipe were 
then surrounded by the lagging or insulating eras g {c); the 
open end was covered with a wooden lid, perforated with holes for 

* Society of Chemical Industries, Yorkshire Section. Journal, 

May 16th. 








0- 2387 


* (© deg. - (© deg.” 





The resistance of the heater = 14-6 ohms, 
250 


Calories lost per hour per 


The probable experimental error does not exceed 


lamps placed parallel with each other, and in series with the heater. 
An ammeter was included in the circuit. A current of 3 to 4 
amperes was passed through the heater until the temperature rose 
to about 250 deg. Cent., and then the current was regulated by 
means of the rheostat until a constant temperature was obtained in 
the pipe. In every case this high temperature was maintained in 
the steam pipe over-night, so that any moisture present in the 
covering might be expelled. An opportunity was thus given of 
observing any charring or disintegration of the material which 
might take place. The apparatus then remained under close 
observation, and when a constant temperature had been observed 
for half an hour, the temperature and flow of current were 
recorded. 


The results of these experiments are shown in Table I. Round 
the insulating material a few coils of thin platinoid wire were 
wrapped, forming a resistance thermometer for recording the 
temperature on the outer surface—not shown in di m. The 
wire formed one arm of a Wheatstone bridge, in parallel with an 
equal length of wire immersed in an oil bath, which was heated or 
cooled until equilibrium was established, and the temperature then 
recorded—column (d), 

It will be seen that the results are not directly comparable, 
owing to the different thicknesses of material supplied by the 
makers. Except in the case of plastic coverings, this is, however, 
a matter of theoretical interest, the practical question pony 
What loss of heat do we obtain from steam pipes covered by the 
materials just as they are supplied by the makers? The figures 
given in column (g) supply an answer, giving the loss of heat per 
hour calculated for a difference of 250 deg. Cent. between the 
steam pipe and the water jacket. 

For comparison an experiment carried out with the baresteam pipe 


.is added, and it will be seen that, with the best covering, 77 to 78 


per cent. of the heat transmitted by the bare pipe is retained, 
while with the worst covering examined only 21 per cent, is 
retained. 

Pasquay states—‘‘ Wiirmeschutz in Dampfbetrieb,” 1895—that by 
using the best protective coating, in the most favourable case, 
about 80 to 85 per cent. of the loss which occurs from a naked 
steam pipe may be avoided—a figure which corresponds closely 
with my results, 

It will be noticed that there is a group of very efficient coverings, 
including magnesia sectional—thick—slagwool sectional, and 
remanit. Secondly, comes a group of fairly efficient non-con- 
ductors, including the various mica preparations. Thirdly, there 
is a group which has about half the efficiency of the first-named, 
including certain asbestos rope coverings, plastic slagwool, and the 
Leroy mixture. The list concludes with coverings which cannot be 
described as non-conductors, 

In this connection it may be noted that while asbestos fibre may 
be necessary as a binding material, or asbestos cloth may be used 
to carry a filling, asbestos itself is not a good insulating material. 
Bergmeh] also 7.ppears to have been over-estimated in this respect. 


TABLE II.—Coefficients of Conductivity. 


Covering.* = _ 4. nm. 








bi sao es ons 0-039 
2. Magnesia sectional, thick.. 0-054 
3. Slag wool sectional $ 0-057 
4. Morley’s composite 0-068 
5. Mica sectional,double .. .. 0-072 
6. Asbestos board and hair felt .. 0-078 
7. Mica flexible, thick .. .. .. .. 0-081 
8. Asbestos rope filled with slag woul 0-091 
9. Asbestos rope filled with magnesia 0-092 
10. Remanit and slag wool “ 0-004 
11. Asbestos cloth, ribbed 0-113 
12. Leroy mixture, thick AW arte, Phan ic 0-129 
13. Asbestos rope filled with asbestos fibre .. .. 0-133 
14. Asbestos cloth containing sections filled with 
ER OI a Oe err 0-133 
15. Cressweil’s plastic asbestos, No. 1.. 0-142 
16. + - Pe \ ke eee 0-148 
17. Plastic slag wool, covered with black pitch 0-151 
18, Leroy asbestos plastic , en a 0-161 
19. Bennett-Lawes’ plastic 0-181 








* See note to Table III. 

From the data recorded in Table I. it is possible to calculate, 
with some approach to accuracy, a coefficient of conductivity for 
the pipe coverings—see Table II. This coefficient expresses the 
number of calories lost per hour per square metre of area, by trans- 
mission through one metre of theinsulating medium, with adifference 
of temperature of 1 deg. Cent. between the sides. Let Q = loss 
of heat recorded—calories per hour; 7, = half the outside 
diameter of the pipe in cm.; rg half the outside diameter of the 
lagging in cm.; / = length of pipe in cm.—instead of considering 
the closed end of the tube separately, it is treated as an addition 
to the length of the tube; ¢, = temperature inside pipe; 4% = 
temperature on the surface of the lagging. Then the coefficient 
of conductivity— 

‘Te 
eS Q:log ¢ (2) .100 
2 @ 2. (t,—¢) 

This assumes that the conductivity of the iron pipe is infingely 
great compared with the conductivity of the lagging—an assump- 
tion which does not introduce any appreciable error. 

In certain classes of work the weight of tie covering is im- 
portant ; details of the actual weight of covering on the 2ft. length 
of pipe, as well as the weight per cubic foot, will be found in 
Table III. 

I have not found it possible to prepare a table of costs, but in 
this connection it is obvious that an extra capital outlay on a good 
insulator may lead to very important economies in the fuel re- 
quired for steam-raising. 

In a factory with which I am acquainted the total area of pipes 
employed in the distribution of steam from the boiler-house to all 
parts of the factory is 730 square metres. At the moderate com- 
putation of 3 kilos, of steam condensed per square metre of naked 
pipe per hour, the condensation would amount to 2190 kilos, of 
water per hour, if the pipes were uncovered, representing a 
loss of 2750 tons of coal per annum. Nearly 80 per cent. of this 
loss may be avoided by the use of an efficient covering. 


TaBLe IlI.—Density of Materials. 




















S 2 LS 
3 | 222 
lg 2 lgSeqn\ 53 
a | 2 |. 2 Geeereg 
se nee © | 6 |S 284s] 8 3 
Description of covering. a a} S Seed =F 
& |2\3 3823/25 
al = 8 Zo! ws 
Bie sss 
—) 80 | e 
| 
Ft. in.) In. In. 
lle eee Cae 2 3 i 44 740 | ll 
2. Asbestos cloth and hair felt Ss 3 1 43 1080 | 14 
3. Remanit and slag wool... 214; 53 2000 | 16 
4. Magnesia sectional, thick. . 214) 4 53 2050 | 17 
5. Morley composite covering 2 14| 13 53 3150 | 20 
6. Leroy mixture, thick.. .. .. 2 1 14 4g 1925 21 
7. Asbestos rope filled with mag- | 
ree? Pree me ae #8) 644 1570 | 24 
8. Asbestos cloth and magnesia .. 2 1§)| ly, | 5 2540 25 
9. Asbestos cloth, ribbed .. ... 2 1%] 1)% st 2570 28 
10. Slag wool, sectional .. .. .. 2 1h} 15 | 5 3230 | 28 
11. Asbestos rope filled with slag 
WOGR tal ieteh. we ea “edt eee Z 4h 1870 | 31 
12. Mica flexible, thick ee oe | 2 6 6020 82 
13. Creswell’s asbestos, plastic,No.2. 2 1 1 4# 2550 | 36 
14. Mica sectional, double si cccp ae 2 6% 7800 | 41 
15. Creswell’s asbestos, plastic, No. =.3 1 4% 2950 | 42 
16. Bennett-Lawes’ plastic .. .. 2 1 1 48 2990 | 42 
17. Asbestos rope filled with asbestos t 6 }u 4a | 2620 | po 
at se) dai akc fea” a | 
18. Leroy’s asbestos, plastic .. .. 2 1 1 43 3300 7 
19. Plastic slag wool Ee 1} 5g 6450 | 56 





Note.—In cases where two different thicknesses of material have 
been experimented with, the results are only given with the thicker 


covering. 


With the increasing tendency to use high-pressure steam and 
superheated steam, the importance of selecting a good insulating 
medium is greatly enhanced. In the factory referred to above I 





have made a number of observations regarding the amount of con, 
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densed moisture present in the steam at different points. In each 
case steam has been travelling at a fair rate past the point at 
which the test has been made. A large calorimeter was used, 
made of tin-plate surrounded by hair felt and wood, and provided 
with a lid of similar material and a dise stirrer. About 100 kilos. 
of cold water were used, and from 10 to 12 kilos. of steam con- 
densed. The rise in temperature was about 60 deg. Cent. 
Starting with superheated steam from the boiler-house at about 
90 Ib. pressure and a temperature of about 550 deg. Fah., I have 
recorded from 0 to 12 per cent. of condensed moisture in the 
steam at distances of 140ft. to 460ft. A mean of eleven satisfactory 
experiments gave 6-2 per cent. of condensed moisture. The 
distributing pipes were covered, but not in a very efficient manner. 

During a period when the steam was not superheated, other 
conditions remaining the same, a mean of twelve satisfactory tests 
gave 13-5 per cent. of condensed moisture. This may serve as a 
further illustration of the extraordinary loss of energy resulting 
from the condensation of steam during its distribution in any 
large factory, and the great importance of securing an adequate 
covering for the distributing mains. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

A new American gas engine.—There are in the United 
States innumerable makers of gas engines, from large firms 
like the Westinghouse Company down to small country firms 
making small engines for farm use. Each make has its own 
special features, and one of the latest new designs is of the 
heavy-duty type, with tandem cylinders, built by the 
Blaisdell Company, of Bradford, U.S.A. It is used to drive 
an electric generator, mounted on an extension of the engine 
shaft ; or to drive an air or gas compressor, with the air 
cylinder mounted tandem behind the rear gas cylinder. The 
two double-acting, four-cycle cylinders are mounted on a 
heavy cast iron bed-plate, the frame being of the enclosed 
self-oiling type, with bored guides and splash lubrication 
from the crank chamber. The pistons and rods are cooled 
by water, the rods being encased in steel tubes, through which 
the water circulates. The valves are of the vertical poppet 
type, held to their seats by springs. The inlet valve is sus- 
pended above the exhaust valve, and the incoming charge 
passes over the latter valve, keeping the temperature down, 
so that water circulation through the exaust valves is unneces- 
sary. The valves and igniters are operated by a cam shaft 
parallel with the cylinders, and driven directly by gearing from 
the main shaft. One cam operates both the inlet and the ex- 
haust valve. Theignitersare driven by excentrics. The mixer is 
one of the important features of the design, and is of 
tubular construction, made entirely of phosphor bronze. 
The volume is regulated by the governor, the quality of the 
mixture remaining the same, regardless of the. load. 
The governor has simply to oscillate the mixing valve as the 
load increases or decreases, and is very sensitive, giving quick 
acceleration for increasing load. The engine is started by 
compressed air. Two large machines of this type have been 
built for pumping natural gas at 200 lb. pressure. 

A standard primary cell.—At the annual meeting of the 
American Electro-Chemical Scziety two of the most important 
papers dealt with the provision of a standard primary cell, or 
a source of electric potenti»l to be used in all parts of the 
world, as a standard for measuring voltage. The standard 
unit of electric potential does not offer a_ practical 
means of measurement, and a better means is found 
in Ohm’s law; but while it is accurate enough to allow of 
repeating an observation with a variation no greater than 
1 in 40,000, it has the defects of inconvenience and of narrow 
range, both ‘in the amount of current and of time. A precise 
standard source of electrical potential is therefore necessary 
to electrical industry. The Clark primary cell has been 
accepted as such a standard, and its voltage has been quite 
carefully determined. But it possesses certain undesirable 
qualities, especially the large temperature coefficient, or 
change of voltage with change of temperature. The Weston 
or cadmium cell has been found to be far better in this 
respect, and at the International Electrical Congress to be 
held at the St. Louis, U.S.A., Exhibition in September, the 
adoption of this as the standard cell is to be discussed. Mr. 
F. A. Wolff, at the meeting above noted, described his work 
in investigating the errors of the cadmium cell. He found 
that all its constituent elements can be readily obtained in 
satisfactory purity, except mercurous sulphate. For produc- 
ing this he devised an electrolytic process, which consists in 
passing an electric current between electrodes of mercury in 
sulphuric acid. Professor Carhart described cadmium cells 
made at different times by different persons, and giving almost 
absolutely the same results. The temperature coefficient is 
only one-thirtieth that of the Clark cell. 

Steam turbine power plant.—The new plant of the Port 
Huron Light and Power Company, of Port Huron, U.S.A., 
consists of a turbine generator of 1500-kilowatt capacity, two 
compound condensing engines of 500 horse-power, and a 
tandem compound engine of 1200 horse-power. The turbine 
unit consists of a Curtis steam turbine with horizontal shaft 
and an alternating-current three-phase 60-cycle 1150-volt 
generator. The speed is 750 revolutions per minute. Con- 
nected to the turbine is an Alberger surface condenser, main- 
taining 28in. of vacuum. Steam enters the turbine by an 8in. 
pipe, and the governing is accomplished at five ports, the 
number of ports opened depending upon the load. There are 
two stages, with four revolving discs in each stage. The 
emergency governor is mechanical, and operates a butterfly 
valve when the speed reaches 800 revolutions, the governor 
tripping a weight which closes the valve. For ordinary 
governing there is a fly-ball governor running at 200 revolu- 
ions, and when the speed exceeds the normal the sleeve of the 
governor makes an electric contact ; when the speed is below 
normal another contact is made. When the high-speed con- 
tact is made, a circuit is established through a magnetic 
clutch, which connects the governor shaft with the port 
valves, and this runs the valves down so as to close some of 
the ports. When the low speed contact is made the port 
valves are raised so as to open the ports. The ports open into 
nozzles, which are thus shut off by the closing of the ports. 
The speed regulation under varying load is 0°14 per cent., and 
a very high vacuum is maintained. The steam pressure is 
150 1b. At one time the turbine was run continuously for 
1500 hours without stopping, and was then stopped only to 
clear out the surface condenser. 

Counterbalanced swing bridge.—In order to give an in- 
creased width of channel in the Menominee River at 
Milwaukee, U.S.A., the Chicago, Milwaukee, and St. Paul 
Railway will put in a new bridge with a pier close to one side 
instead of in the middle of the stream. As buildings prevent 
any lengthening of the bridge, the structure will be built 
with unequal arms, the channel arm of 133ft. being counter- 
balanced by the shore arm of 65ft. suitably counterweighted 


by loads on a platform or deck between the top booms at the 
heel. The total length of bridge over bottom boom is 203ft. 
It is a double line structure, with two riveted trusses 30ft. 
between centres; the trusses being 40ft. deep over the pier, 
26ft. at the end of the long arm, and 33ft. at the end of the 
short arm. The weight is about 650 tons, plus 225 tons of 
concrete counterweighting. The bridge crosses the river on a 
skew of 63 deg. It is designed to carry on each track two 
locomotives of 1774 tons each, followed by a train load of 
5000 1b. per lineal foot of line. The operation will be effected 
by two 25 horse-power electric locomotives for swinging, 
and a 10 horse-power motor for operating the locks and end- 
rail lifts. The turntable is 33ft. diameter, and the trusses 
rest on it by three transverse girders. Two of these rest 
near the rim, and short loading girders extend back from 
their projecting ends parallel with—and underneath—the 
trusses to the rim. The bridge was designed and erected by 
the railway company’s bridge department. 

College Graduates in the locomotive department.—In an 
address before the Western Railway Club, U.S.A., Professor 
Goss, of Purdue University, discussed the relation of college 
graduates in engineering to the locomotive departments of 
American railways. The graduates in civil, mechanical, 
electrical, and chemical engineering from the various colleges 
number 2000 to 2500 per year. Of the Purdue graduates 
about 55 per cent. enter the permanent way department, but 
only about 20 per cent. enter the locomotive department. 
This is due to the fact that the latter does not recognise the 
value of recruiting its staff from this class of young men, 
does not treat them favourably, and does not offer many 
opportunities. In the first case, some railways claim that 
they have difficulty in finding work for the graduates after 
they have completed their special apprenticeship. But with 
the graduates and non-graduates there is not one locomotive 
superintendent who could not find valuable use for the 
former. It may be merely as a mathematical assistant to a 
foreman whose practical training makes him valuable, but 
whose figures are bad. Or it may be as an inspector 
of material, or as a student of failures in material. 
The special apprentice, too, is very often given a mini- 
mum of real practical education, and absurdly low pay, 
his treatment being such as to impress upon him that 
he is used as a drudge, is not wanted, and is given no 
intelligent consideration. Professor Goss thought it was 
high time, in the interests of technical graduates and of the 
railway companies, that more attention should be given to 
getting and keeping the graduates in railway mechanical 
departments. 

Armoured concrete water tower.—The use of armoured 
concrete is extending into various types of construction, 
and one of the latest applications is for a stand-pipe or 
watertower for the waterworks of Milford, U.S.A. The 
tower is 14ft. diameter inside, and 81ft. high. The thick- 
ness is Yin. for the first 30ft., 7in. for 25ft., and then 
5in. to the top. The concrete was composed of 1 part 
Portland cement and 3 parts clean washed sand and gravel. 
The reinforcement consists of rings of steel T bars, lin. by 
lin., 4in. thick, the ends lapped about 6in. These rings 
are about 3in. from the outer face of the wall, and are 
attached to vertical T bars of the same section. The rings 
and verticals are fastened together by wires, and the 
verticals take the strains due to wind pressure. The intake 
pipe rises 18in. inside, and the overflow pipe reaches to 
within 18in. of the top, giving an available water space of 
78ft. There is also a wash-out pipe. All these pipes are 
embedded in the concrete. The forms were made of lin. 
boards, 3ft. long, in vertical staves, with ribs of timbers 
4in. by 4in. Three forms were used, each consisting of an 
inner and outer ring, and each form was divided into 
eight sections for convenience in handling. When one 
course was completed, the lowest set of forms was removed 
and put in place on top, ready for the next course. The 
outside was finally finished with a wash of neat cement 
grouting. The work progressed at an average rate of 5ft. per 
day. The cost was about the same as for a cylindrical steel 
tank or tower of the same size, but greater durability and 
less maintenance are claimed as the advantages for the re- 
inforced concrete. 

Hydraulic lock for canal.—To open direct navigation from 
Georgian Bay to the St. Lawrence River, without the long 
detour through Lakes Huron, Erie, and Ontario, the 
Canadian Government is completing the so-called Trent 
Canal, which consists of a series of lakes and rivers connected 
by short lengths of canal. The total length will be 203 miles, 
the canal entering the eastern end of Lake Ontario. In one 
section, of four miles in length, a difference in elevation of 
77ft. is overcome by a hydraulic lift lock of 65ft. rise and an 
ordinary lock of 12ft. The lock cbambers are 140ft. long, 
33ft. wide, with 8ft. of water. The pits for the hydraulic 
presses extend to the rock surface, and the wells are then 
sunk 75ft. deep, the diameter inside the concrete lining being 
14ft. All the lock masonry is of concrete, and the ends of 
the chambers slide vertically between concrete end towers. 
There are two hydraulic presses, side by side, each carrying 
a lock chamber, and the hydraulic arrangements are such 
that as one lock descends the other ascends. The load of 
water in the chamber is about 1700 tons. Each chamber has 
two side trusses, 32ft. deep at the middle, with a transverse 
bottom frame of 9ft. plate girders resting on the head of the 
ram. Each ram is 7ft. 6in. diameter, with a working stroke 
of 65ft., and there is a 1jin. water space all round between 
the ram and the press. The gauge pressure during operation 





is 600 lb. per square inch. The rams are built up of cast iron 
cylinders, 5ft. 6in. long, 34in. thick, bolted together with 
inside flanges; and the presses are built np of cast steel 
cylinders of the same thickness, with outside flanges. 
Hydraulic accumulators supply water under pressure to 
adjust the height and to make good any leakage, There are 
also hydraulic capstans and hydraulic engines to operate the 
gates. 

International Engineering Congress.—The American Society 
of Civil Engineers has undertaken the management of an 
engineering congress to be held at the St. Louis International 
Exhibition in October. A general list of subjects has been 
prepared, and American and foreign engineers have been 
invited to prepare papers on these subjects. These papers 
will be printed in advance, to allow full time for discussion. 
The membership fee is £1, entitling the member to attend 
the meeting and receive the published reports, which will be 
issued in book form by the Society. It is not intended that 
delegates will be formally appointed, but all engineers 
interested may become members, taking part in the discus- 
sions, either in person or by written communications. The 
list of subjects is as follows:—(1) Harbours. (2) Natural 
waterways. (3) Artificial waterways. (4) Lighthouses, and 





other aids to navigation. (5) Traffic on improved waterways. 





(6) Purification $f water for domestic use and steam boilers, 
(7) Turbines and water wheels. (8) Irrigation. (9) Raij. 
way terminals—inland and at ports. (10) Underground 
railways. (11) Locomotives and rolling stock. (12) Liye 
loads for railway bridges. (13) Substitution of electricity for 
steam as a motive power. (14) Sewage disposal. (15) ‘Dis. 
posal of municipal refuse. (16) Ventilation of tnnnels. (17) 
Highway construction. (18) Concrete and reinforced con. 
crete construction, (19) Deep foundations. (20) The manu. 
facture of steel. (21) Tests of materials of construction, 
(22) Passenger lifts. (23) Pumping machinery, (24) 
Dredgers : their construction and performance. (25) Steam 
turbines. (26) Electrical power: generation and trans. 
mission. (27) Naval architecture. (28) Marine engineering, 
(29) Dry docks. (30) Ordnance. (31) Fortifications, (32) 
Mining engineering. (33) Engineering education. 


NAVY SMOKELESS POWDER. 





THE report on the accidents to the lowa’s guns is interesting from 
its frank confession of how little is actually known of the mechanical] 
operation of smokeless powder. It is to be stated in general that in 
the form used in the United States smokeless powder has cre: ted 
less pressure in the breech of the gun than was calculated, and that 
as a séquel there is more pressure in the chase than was anticipated, 
This general conclusion, which was discounted by conjecture 
shortly after the Iowa accident, is the gist of the report of the 
Board. The explanation of this seems to be that the entire charge 
is not ignited in the breech ; that enough pressure is generated to 
start the projectile without the presence of sufficient heat to secure 
complete ignition, and that as the powder follows the shell, there is 
a constantly mounting pressure which has not been provided for in 
the designs of the ordnance of the world. The answer to this is, 
of course, simple ; it is to add corresponding strength to the chase 
of the gun to meet the corresponding increase in pressure.  '!'his 
means the overturning of the table of relation of weights and 
beginning anew on gun design, This explanation seems to be 
sufficiently plausible to obviate the need of esoteric specula- 
tions on mysterious differences between smokeless powder 
and other explosives in mechanical operation, The problem 
seems to be to ascertain just what form of powder will give the 
greatest amount of ignition in the breech, and then to deter- 
mine just what the pressures are of this form of powder 
at the various points of the gun. Pressures are determined in 
present practice by inserting in the breech of the gun, sometimes 
loose and sometimes screwed to the mushroom, a pressure gauge 
consisting of a steel cylinder enclosing a section of copper rod of 
the exact size of the cylinder ; a movable steel plug is placed over 
the copper, which has been calipered to determine its exact length. 
When the pressure of the powder gases has driven the steel plug 
back on the copper, there is a certain amount of compression 
which is determined by a second careful measurement, and the 
pressure is computed in accordance with a table established on the 
basis of previous experimentation. It would seem that the ex- 
periments recommended by the lowa Board, which seem to be 
urgently needed, could be carried on if some modification of this 
system could be applied to pressure points other than in the breech. 
With an experimental gun built for the purpose of making tests, 
and supplied with such pressure gauges, the question of the form 
of powder grains ought to be somewhat illumined, and valuable 
data would be gained for future gun designing. It would be rather 
odd if, after all the years and pains bestowed on improvement of 
the details of the breech of a gun to enable it to stand strain, it 
should be found that the thickest part must now come elsewhere 
than at the breech. But the recent developments point in that 
direction, even if the outlook does not go so far as to include agun 
with its butt-end foremost. 

As a result of the investigations and experiments now in progress, 
it is very probable that a radical change will be made in the form 
of the smokeless powder used in the navy. At the present time, as 
navy officers are well aware, the smokeless powder is of the so- 
called cylindrical, multi-perforated grain type. Information 
received by the Bureau of Ordnance shows that foreign navies 
generally use the strip and tubular powder, which, it is now 
believed, burns more evenly, with a consequent uniformity in the 
gas pressures within the gun. Officers of the navy are convinced 
from the recent investigations made as a result of gun explosions 
that the smaller cylinders of powder do not burn evenly. It 
stands to reason that when the flame reaches a powder charge 
made up of these small cylinders, some of which are lying side- 
wise and perpendicularly, that the flame does not strike directly 
upon the perforated ends but upon the sides of the cylinders, It 
therefore follows that those cylinders of powder which receive the 
flame on theend, so that it passes through the perforations, burn 
more rapidly than those which receive it on the side where there 
are no perforations. The Bureau of Ordnance is now experiment- 
ing with powder in strips, with one perforation in the centre. It 
is jbelieved that powder of this shape, bound up to resemble a 
bundle of faggots and placed in the gun so that the flame must 
necessarily ignite the strips only on their ends and simultaneously, 
will ensure uniform burning and uniform gas pressures. At one 
time powder used in the navy for the smaller calibre guns was 
made in this strip shape, but for some reason this was abandoned 
for the cylinder-shaped powder. There is a belief that a return to 
the old form of strip powder, shaped like maccaroni, will be an 
advance and may tend to solve the problem of gun explosions in 
the navy. The Bureau of Ordnance is also experimenting with 
various kinds of powder bags, and it has even been suggested that 
if strip powder, with one perforation, is used in lieu of the cylinder- 
shaped powder with many perforations, it will be possible entirely 
to do away with the powder bag, and the consequent danger which 
ensues from the burning particles of waste left in the chamber of 
the gun. If some means could be devised of binding the faggots 
of powder at either end, the powder bag might be abolished. The 
entire subject is receiving the most careful consideration by the 
Bureau of Ordnance, and an important announcement relative to 
powder and powder bags may be looked for after the conclusion of 
experiments now in progress,—Army and Navy Journal, US. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
THE Whitsuntide holidays are not being curtailed more than usual! 
this year, as there is no great pressure of work to render an extra 
early resumption of operations necessary. Some of the establish- 
ments will not start again till the beginning of next week. At the 
same time the outlook is fairly favourable, and there is enough on 
the books to last to the end of the quarter. The Burma Railways 

Company is wanting more bridge work, and the Bengal and North 

Western Railway Company, Limited, is prepared to issue similar 

specifications, Some fair orders are hoped for in this neighbour- 

hood for fish-bolts and nuts and cast iron pipes, as tenders for 
such goods are being sent in by Midland makers, both on home and 
foreign account. 

The plant and fixtures of the Swan Garden Ironworks, Wolver- 
hampton, have been disposed of by Messrs. Lysaght, Limited, of 
Wolverhampton and of Newport, Monmouthshire, to Mr. Thomas 
W. Ward, of the Albion Works, Sheffield, who expects to begin 
dismantling next week. The plant includes 30 boilers, 31 puddling 
and heating furnaces, 12 engines, 2 steam pumps, 5 cranes, and 
7 sets of shears, besides electric lighting apparatus. Nothing but 
the foundry will then remain, which is to be kept going until the 
completion of a new one at Newport. 
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The engineering trades have lately been well engaged, including 
the railway carriage and wagon industries, Engineers who make 
Py speciality of water supply and sewage plant are doing very well, and 
one or two further contracts have just fallen to their lot, for the 
Droitwich Town Council have opened tenders for the construction 
of a new outfall works and pumping plant at their sewage farm. 
Out of eight tenders for the sewage works, that of Messrs. James 
Byard and Sons, Gloucester, for £1138, was accepted ; out of nine 
for the pumping plant, that of Messrs. Alfred Dougill’s Engineer- 
ing Company, Leeds, for £626, was accepted. The Council also 
decided to accept the tender of Messrs. J. and 8, Roberts, of 
West Bromwich, for the supply of pipes for an extensionof the gas 

ains. 
mTramttay material and ejuipment is in good demand, and firms 
who lay themselves out for this class of work are well engaged. 
The new Leicester electric overhead tramways, which have been 

rovided at a costof £650,000, and which were publicly opened on 
the 18th inst., are an enormous improvement upon the old horse 
tramways, originally owned by the Leicester Tramways Company, 
Limited. The Corporation bought the old horse lines for £134,000. 
With regard to the new scheme, the cost, including track, power 
station buildings, machinery and equipment, main and district car 
depots and equipment, feeders, ducts, tramcars, and land, has 
been £537,000, and a further item of £113,000 for street improve- 
ments and bridge-widening, incidental to the introduction of the 
electric system, brings the total to the aggregate first mentioned. 
One of the chief features of the spacious engine-room at the 
generating station is a Yates and Thom engine, coupled to a Dick- 
Kerr 500-kilowatt dynamo, This engine-room provides accommo- 
dation for the three 500-kilowatt sets now installed, besides extra 
space for an additional 1000-kilowatt set when needed. It is pro- 
posed at some future time to utilise the waste heat from the adjoin- 
ing refuse destructor in order to augment the steam at present 
supplied by the generator station coai-fired boilers. 

Hydraulic engineers are well engaged in supplying pumps and 
other requisites for various water supply undertakings. Arrange- 
ments have been made foranother inspection of the Elan Valley water 
supply works to be made by the members of the Birmingham City 
Council on July 19th next. The substantial sum of over five and 
a-quarter millions sterling, or to be exact, £5,255,991, up to the 
end of March last, has been laid out upon this necessary and useful 
undertaking so far, The construction of the filter beds has proved 
a difficult piece of work, but it is being grappled with strenuously, 
and will be pushed forward as rapidly as possible. The means of 
through communication between the Foel tunnel and the aqueduct 
will very shortly be established, and a sufficient number of the 
filter beds will be completed to permit of the commencement of the 
supply, whilst the remainder of the beds will be brought into use as 
quickly as practicable afterwards, The aqueduct is now in « 
sufficiently forward state to permit of the passage of water from 
end to end, with the exception of the section immediately in con- 
nection with the Foel beds. 

A new light railway has been opened by the Earl of Dartmouth, 
Lord-Lieutenant of Staffordshire. The Hamps and Manifold Light 
Railway, as the new line is called, has been constructed with the 
object of assisting farmers in the district throngh which it runs to 
transmit their goods to market. The Treasury have made a free 
grant of £15,000 towards the construction of the line, and a loan of 
£10,000 has been taken up from the Staffordshire County Council. 
Except at the termini there will be no stations, but passengers 
may be picked up and set down at any place en route by notifying 
the conductor, It is expected that when the line is in working 
order copper and other mines in the neighbourhood will be 
developed. 

Much regret is expressed in the Midlands at the death on the 
18th inst., in London, in his fifty-ninth year, of Mr. Herbert 
Chamberlain, brother of Mr. Joseph Chamberlain, for the deceased 

gentleman had been connected with business affairs in Birmingham 
for a long period of years. 





NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Mauchester,—The present week is almost entirely one of holidays 
throughout the Lancashire industrial districts. Many of the 
engineering works close for practically the whole week—some for 
four days—and it is not until about Tuesday that operations get 
again into really full swing. Several large engineering firms are, 
however, endeavouring to make a change in this long-established 
custom and to do away with the protracted stoppage in Whitsun- 
tide by arranging for a week’s holiday some time in July, when a 
number of the local wakes are usually observed, and when weather 
conditions are ordinarily more favourable than at this time of the 
year, and when the men want to get away. A start in this 
direction has been made this year by one or two of the principal 
firms in the Gorton and neighbouring districts, who have only 
stopped their works for the Whit-Monday, but later on there is to 
be a week’s holiday in place of the Whitsuntide stoppage. At 
collieries the stoppages of work commenced in some districts on 
Friday in last week, and extended until Wednesday or even 
Thursday this week. In the Manchester district the pits were 
stopped on Tuesday evening, and will not be reopened until next 
Tuesday, whilst the men in most cases do not make a full re-start 
until the Wednesday, and in other districts pits are closed from 
Friday in this week until some time early in next week. Mills 
generally were stopped on Wednesday until about Tuesday next. 

With this very general stoppage of industrial operations, business 
on the iron market here has necessarily been extremely quiet, and 
ogee little or nothing doing to afford any real test of prices. 

he chief noticeable feature has been a further weakening in 
Middlesbrough irdén, makers of which, following the substantial 
drop in warrants, reduced their quoted rates about 1s. per ton. 
This, however, has not been followed to any appreciable 
extent by other brands of pig iron, makers of which for the 
most part have held steadily to about late rates, although 
in the open market there has been some cutting here and there by 
merchants and dealers to effect sales. Notwithstanding the Change 
meeting at Manchester on Tuesday was the only iron market 
held this week, it was but thinly attended, and comparatively 
few transactions of any moment were put through. Pig iron met 
with the most restricted inquiry possible, consumers generally 
holding back their orders until after the holidays, whilst the con- 
tinued weakening in Middlesbrough warrants, together with the 
reduction in makers’ prices, also had the effect of unsettling the 
market and ehecking further buying for the present. For local 
and district brands quotations were nominally without alteration, 
makers reporting in most cases that they were for the moment 
booking practically no business whatever. ‘Delivered Manchester, 
No, 3 foundry Lancashire is still quoted 52s. 6d.; with Derbyshire 
brands 52s, to 58s.; and Lincolnshire brands — makers of 
Which, at their meeting on Friday, decided not to alter their 
list basis—remaining 49s. net., with, however, outside sellers 
mm some instances quoting slightly under this figure. Forge 
qualities also met with practically no inquiry, but prices are 
without quotable alteration, Derbyshire brands averaging 47s. 8d., 
and Lancashire and Lincolnshire 48s, 8d. delivered Warrington. 
Of No. 3 foundry Middlesbrough there were sellers at 52s, 4d. to 
2s, 7d., with makers quoting for special brands 52s. 7d. to 
2s. 10d. net delivered by rail Manchester. Scotch iron, in which 
there has been very little business passing through recently, 
undergoes no material change so far as quotations are concerned, 
and, delivered Manchester docks, Eglinton averages 53s. 6d. to 
ney Glengarnock 54s. 6d. to 55s., and Gartsherrie 56s. to 56s, 6d. 
ie 

lhe continued absence of demand for hematites is giving a 
weaker tone to prices, although there is no really quotable change 
in makers’ rates, Delivered Manchester district, current quota- 
tions range according to brand from about 62s, 6d, to 63s, up to 
bus. per ton, e 











Finished iron makers are still booking new orders very indiffer- 
ently, whilst specifications also come forward unsatisfactorily on 
account of contracts already in hand, with the result that forges 
have not sufficient work to keep them going at all near full time. 
Prices remain unchanged, manufacturers in most cases complain- 
ing that at the present list basis they are making no profit what- 
ever, but scarcely covering actual cost of production. The 
associated list basis for Lancashire bars remains £6 5s. stations, 
and £6 6s, 3d. warehouse, with Yorkshire bars quoted £6 5s., and 
North Staffordshire bars, £6 5s. to £6 7s, 6d., delivered in this 
district. Other descriptions of finished iron are also without 
quotable alteration. 

In all sections of the steel trade only a very slow sort of business 
is reported. For billets there is but a restricted inquiry, but 
quotations are firm at £4 12s. 6d. for local, and £4 6s, for German 
billets, 4in. and upwards, and £4 7s, 6d. to £4 8s. for 2in. to 4in. 
delivered this district. Except that boiler plates are maintaining 
the Association basis of £7 12s. 6d. for Lancashire specifications 
delivered this district, most descriptions of finished steel show a 
weakening tendency. This is especially the case with regard to 
structural material, angles not averaging more than £5 7s. 6d. 
to £5 10s., with common plates and bars not exceeding £6 to 
£6 2s. 6d. delivered. Manufacturers of joists report extreme 
depression in this branch of trade, architects having no important 
orders to place, and what little business is put through for the 
most part goes into Belgian manufacturers, who are delivering in 
this district at 10s, to 12s, 6d. per ton below what English makers 
are quoting, Belgian girders being delivered here at £5 2s. 6d., 
with English girders quoted £5 12s, 6d. to £5 15s. 

In manufactured metal there has been a reduction of #d. per 
lb. on all descriptions of goods except yellow metal plates. 
Delivered Manchester, solid drawn brass tubes are now quoted 
73d. ; solid drawn copper tubes 9}d.; brazed brass tubes, 84d.; 
copper tubes, 9d. ; rolled brass, 64d. per lb. 

The general closing of the pits has practically put a stop to 
ordinary business operations in the coal trade. Prior to the holi- 
days most collieries have been able to keep their pits on full time 
with the extra orders from customers getting in supplies to carry 
them over the pit stoppages, and where they have held coal under 
load on the sidings this has been cleared away. There has, how- 
ever, been no real pressure, and stocks have not been drawn appre- 
ciably upon. For the moment prices are perhaps steadier to the 
extent that surplus output is not being forced upon the market, at 
the low cut rates recently to be frequently met with, but there 
is no real improvement in the position generally. Common round 
coals continue the weak feature of the market, and for these low 
prices have to be taken, which do not cover the cost of production, 
and it is questionable whether many of the limited colliery com- 
panies will be able to make any appreciable profit on this year’s 
operations. On special sales 7s. 6d. to 7s, 9d. per ton is a price 
that is not at all uncommon for the inferior sorts of steam and 
forge coals, with good qualities not—only in very exceptional cases 
—exceeding 8s. 3d. to 8s, 6d. at the pit mouth. With the lessened 
production of slack engine fuel is not quite so plentiful, and for the 
better qualities prices are being well maintained at about 6s. to 
6s. 6d., with medium sorts fetching from 4s. 9d. to 5s, 3d. and 
5s. 6d. at the pit mouth. The commoner sorts temporarily are not 
so much of a drug on the market, and there has been less offering 
from outside districts where the pits are stopped over the holidays, 
and quotations may be given at about 3s. 9d. to 4s. 3d. up to 4s, 6d. 
at the pit mouth. 

The shipping trade is generally quiet, but here and there col- 
lieries, owing to the closing of their pits, have had to decline orders 
for cargoes required for delivery this week, and prices are not 
cut quite so low as recently, ordinary descriptions of steam coal 
averaging about 9s. to 9s. 3d., with good qualities fetching 
9s. 6d. per ton delivered at the Manchester docks or ports on the 
Mersey. 

Barrow.—There is only a very quiet business doing in hematite 
pig iron, and the markets are not only flat, but indications are 
showing themselves that the demand is quieter, and represents a 
smaller bulk of metal. Warrant stocks show a decrease of 332 
tons on the week, and now bulk at 14,328 tons, but as steel works 
are closed for the Whitsuntide holidays, and as in the meantime 
the blast furnaces are producing iron, it is expected during the 
next fortnight there will either be a large increase in makers’ or in 
warrant stocks, and probably in both. This fact alone is calcu- 
lated to make the market weaker, as the buyer expects to get the 
advantage of lower prices. Mixed Bessemer numbers are at 
55s. 6d. per ton net f.o.b, nominal, and warrant iron is at 54s. 6d. 
net cash sellers, buyers 6d. less. There are only 26 furnaces in 
blast, being nine less than in the corresponding week of last year. 
The trade doing in forge and foundry iron is very quiet. 

Iron ore is a very depressed trade. Thedemand for native sorts 
is slow, and there is a quiet business not .only so far as local 
smelters are concerned, but in the shipping trade in ore which is 
carried to English and Welsh ports ; 9s. is still the current value 
of good average sorts. Spanish ores are in quiet demand and in 
small use. 

The steel trade is much quieter all round. Orders for rails, 
which have been fairly plentiful of late, have fallen off, and 
makers are not at present well sold forward. This position is due 
as well to the fact that keener competition is now experienced 
from American and continental buyers, and lower prices are ruling. 
One order this week is noted at £4 13s, 6d. per ton. There is no 
new life to report in the steel shipbuilding material trade. Orders 
are coming slowly to hand, and the mills are only working on short 
time. The trade in merchant steel it very quiet, and in other 
departments of trade there is not as much doing as was the fact a 
short time ago. 

The trade in shipbuilding and marine engineering is fairly busy, 
but it would be possible to undertake half as many orders again at 
the large yard of Vickers, Sons and Maxim. At these works at 
present about 10,000 men are already employed, although the gun- 
mounting department is quiet, orders scarce, and employment 
therefore short. There is much activity in the shipbuilding side 
of Vickers’ yard, as not only is a new Japanese battleship in course 
of construction, but a first-class cruiser as well for the British 
Government, together with a battleship approaching completion 
for the Admiralty, two scouts, and several submarines. 

Shipping is fairly busy at West Coast ports. Last week 11,965 
tons of pig iron and 17,212 tons of steel were exported, making a 
total of 28,975 tons, compared with 9425 tons in the corresponding 
week of last year—an increase of 19,550 tons. The shipments this 
year have reached 292,888 tons, compared with 394,528 tons in the 
corresponding week of last year, a decrease of 101,640 tons, 








THE SHEFFIELD DISTRICT, 
(From our own Correspondent.) 

Tuis has been a week of holiday-making in the South Yorkshire 
coalfield, but in view of this popular rest-time the collieries were 
working rather more freely last week. Although the favourable 
weather which has prevailed has caused the consumption of house 
coal to decrease, there is still a very fair trade doing, more 
especially in the better qualities. The reduction usually looked 
for in May has not been generally conceded by the owners, yet in 
some instances buyers have obtained supplies on easier terms. 
Best Silkstones, of which there is no great weight upon the market, 
are quoted at from 12s, 6d. to 13s. 6d. per ton; Barnsley house, 
from 10s. 6d. to 11s. 6d.; seconds, from 9s. 6d. to 10s. per ton. 
The demand for steam coal continues to improve, the Humber 
ports receiving heavier tonnages as the season advances, The 
contract rates of 8s, 6d. to 8s, 9d. per ton rule the market generally, 
but in some instances purchases have been made under these 
quotations. It is not likely, however, that such favourable arrange- 
ments for buyers will continue now-that the export business is 
distinctly improving. In coke there is no improvement, the market 








having more than it can do with, and that in spite of slacks in the 
better qualities being more freely sold. The contracts for supplies 
of gas coal for next season’s requirements are again being con- 
sidered. The large consumers, such as the leading corporation 
gas departments and the principal gas companies, are making the 
usual efforts to get next year’s contracts at a little lower rates than 
at present quoted. Coalowners are resisting on the grounds that, 
as present rates show values of 6d. and 9d. per ton less than in the 
previous year, there is no reason to seek further reductions. 

In the chief industries of Sheffield, both heavy and light, the 
Whitsuntide holidays have been unusually extended this season, 
the works, as a rule, having closed from noontide of last Friday. 
It has been usual, under normal conditions, for the various 
factories and mills to be reopened on Tuesday, but we cannot find 
that this has been at all general in the Sheffield district this week. 
In several establishments work commenced on Wednesday, and 
others on Thursday. Even this deferred resumption was not 
general, for in not a few instances nothing at all is being done this 
week, 

In the cutlery and plating trade employment does not get any 
brisker, and there are an unusual number of idle hands in the 
streets. The current trade is anything but satisfactory. There is 
special complaint of the lack of orders of any extent from the 
principal shopkeepers in London, as well as throughout the chief 
centres of the kingdom. The colonial markets are yielding the 
best business, but even there the work is not up to expectations, 

In the edge tool trades one or two firms report a little more 
animation, but the general features remain as before. Travellers 
find that their customers merely order what they cannot do 
without, and the chief producers keep engaged in making for 
stock. Perhaps there is no local industry in which stocks move 
more rapidly when the demand comes ; still, the process of making 
for stock is not one which any but well-established firms can main- 
tain for any length of time, and it is to be regretted that in this 
work, which is kept up more to keep the hands together than for 
any other reason, manufacturers have not been met so readily as 
they might be by their employés. We hear of several cases in 
which, rather than make the slightest concession, edge tool workers 
prefer to be idle. 

In the iron and steel markets business is practically stationary. 
It is not expected that there will be any betterment until well 
after Whitsuntide. A fair amount of work is doing in marine 
material, and the construction of a considerable number of wagons, 
with orders for tires, wheels, and axles, indicate a little movement 
in railway material, but the general condition of affairs is anything 
but satisfactory, and in the railway materials departments gene- 
rally, as in others, manufacturers have been obliged to put their 
hands on short time. Competition for orders gets increasingly 
keen, but the advantage at present is all with the buyer, and even 
then low prices do not induce home railway companies to place 
work beyond their immediate requirements, which are far below 
the capacity of our many firms, both in the city and in the district. 

The Incorporated Association of Municipal Engineers visited 
Buxton on the 20th inst., when the new bacterial filter beds were“ 
formally opened. The members inspected the electricity, gas, and 
sewage works, afterwards driving down the Dale to the new sewage 
works. Mr. W. H. Grieves, C.E., Buxton town surveyor, ex- 
plained the construction of the new filter beds. Three clarifiers, 
or intermittent streaming filters, have been constructed on land 
immediately below the precipitating tanks. The beds have an 
aggregate depth of about 5ft., with an area of about 1000 square 
yards. Through these the tank effiuent passes before sending it 
down to the filters. They are so arranged that they can be worked 
either upward or downward at will. From the clarifiers the 
sewage is conveyed for a distance of three-quarters of a mile to the 
filler beds by means of 24in., 30in., and 36in. cast iron pipes. 
These pipes have been, as far as possible, fixed on the top of the 
concrete wall of the river bed, and the remainder on the stone- 
built piers, so as to bring the sewage to the filter beds at a level 
sufficiently high to deliver the final effluent well above flood level. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE slackness of trade has this week been intensified by the 
holidays, which have been unusually prolonged, as there is no 
haste in getting the work in hand completed. Especially is this 
so in the shipbuilding and engineering industries. In the present 
state of the shipping trade owners are not anxious to add to their 
fleets, and there are cases reported in which orders which were 
given out in the early spring have been cancelled. The prospect 
is so poor and disappointing that many who were thinking of 
placing contracts when the shipbuilding trade revived have decided 
to postpone the business, and they will not be tempted by the 
very low prices at which they can get new steamers—it is stated 
that five guineas per ton would be accepted where £8 10s. was 
paid when the trade was good. 

Labour questions bulk out large in the shipbuilding and engi- 
neering industries, whereas in all other trades in this district they 
are quiescent. The most important is the application made by 
the members of the Amalgamated Society of Engineers and Steam 
Enginemakers’ Society for a 10 per cent. advance in wages, on the 
ground that trade has materially improved. The employers and 
the representatives of the men have had a conference at Newcastle 
to discuss the question, the masters having intimated that they 
could not see their way to accede to the claims of the men, as trade 
had not advanced to such an extent as to justify any rise in wages. 
At the conference the employers brought evidence to bear this out, 
and they intimated that the activity that was shown in some 
establishments was of a temporary character, and merely arose 
from an anxiety to finish orders that were taken at lower prices 
for quick delivery. Having failed to come to terms with the 
employers, the two societies have ordered their executives to call a 
central confcrence with the employers. The notices of the men 
expire at the end of this month. It is not, however, believed that 
there will be any cessation of work. 

It is curious to note the cause for a strike of the boilermakers 
and others at the Jarrow works of Messrs. Palmer’s Shipbuilding 
and Iron Company, astrike which has laid idle the whole of that 
department of the company’s business, These men refused to 
work because the firm introduced a mechanical time register to 
supersede the old time board register. The men have been on 
strike for more than a week, and at the time of writing the difti- 
culty appears as far off settlement as ever. The boilermakers, who 
form the majority of the strikers, came to an arrangement with the 
employers, but the other sections of the men have decided that 
the strike must be regarded asa shop dispute, and any settlement 
must be through rerresentatives of every section concerned. 

At Messrs. William Gray and Co.’s shipyard, West Hartlepool. 
about a thousand men connected with the Boilermakers’ Society 
have been on strike since the early part of last week, because the 
firm set apprentices alone to work certain of the pneumatic caulk- 
ing machines which have been introduced into the establishment. 
This, the men contend, involves a very serious principle not only 
for them, but also for other districts. They are thus determined 
to fight out the question. It seems that heretofore the machines 
have been worked by journeymen and apprentices, but lately 
certain of the work has been set aside to be performed by 
apprentices only. Now the men demand that the whole of the 
work shall be done by journeymen caulkers. They say the 
apprentices were put on to do the “‘straight” or easy work, whilst 
the journeymen were compelled to do the difficult or intricate 
work only. Under these conditions the men are not able to earn 
their average rate of wages. The men, having struck work with- 
out consulting their society, receive no strike pay. 

The Cleveland pig iron trade is quiet, but for foundry qualities 
prices have been fairly well maintained this week, because they 
are undoubtedly scarce, as may be judged by the complaints that 
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shippers continue to make about delays in deliveries. The fact is 
that the producers of Cleveland iron have allowed their stocks of 
foundry qualities to fall below a fair working quantity, and their 
present output is short of requirements. Iron is being withdrawn 
from the public warrant stores to make up for the deficiency of 
iron in producers’ hands, and in Connal’s stores less is held than 
at any time during the last three years. No. 1 Cleveland pig 
iron has been raised to 46s, 6d. per ton, and is now relatively 
as dear as No, 3. As a rule, it is 2s. 6d. per ton above No. 3, 
but for months the difference has been much less, mostly not more 
than Is. 3d. above. But No. 1 has become exceedingly scarce. 
No. 3 has this week generally been sold at 44s, per ton for 
prompt f.o.b. delivery both by makers and merchants, but at 
theclose of last week some of the second hands sold at 43s. 6d. 
and 43s, 9d. Nothing below 44s., however, has this week been 
quoted oraccepted. No. 4 foundry is at 43s. 9d., and is not easily 
obtainable at that. Cleveland forge pig iron is plentiful, for 
whereas the demand has slackened, the production has increased. 
No. 4 forge can now be got at 43s. 3d., mottled at 43s., and white 
at 42s, 9d. 

The hematite pig iron trade has not improved, being dull and 
unprofitable. The makers of hematite are not doing so well as 
the producers of ordinary Cleveland iron, and the prospect of 

reater activity is not good now that the revival has died away 
in the shipbuilding industry. All that can be got for mixed 
numbers of East Coast hematite pig iron is 52s, 3d. per ton, 
with No. 4 at 50s. 9d. 

Sales of Rubio ore are“few, because consumers have bought all 
they will need next month, and they will not yet contract for 
deliveries to be made in the second half of the year. The price 
of Rubio ore is 15s, 3d. per ton c.i.f. Tees. 

The shipments of pig iron from the Cleveland district this 
month fell short of those of last month, and also of May last year. 
This is ina great measure due to smaller deliveries to Scotiand, 
where, it is said, the foundry trade has slackened, and it is mainly 
foundry iron that is sent from Cleveland to Scotland. But larger 
exports are reported to Germany. The total shipments to 25th 
inst. were 75,645 tons, against 86,171 tons last month, and 85,539 
tons in May, 1903, to 25th. The stock of Cleveland pig iron in 
—" public stores is 83,333 tons, a decrease of 1653 tons this 
month. 

The rail trade is still very quiet, but the prices are no lower. 
The North-Eastern Steel Company, Limited, Middlesbrough, is 
completing an order for tramway rails for the Leicester Corporation 
Electric Tramways, its offer being the least ‘of the English 
tenders. The lowest tenders were by foreign railmakers, but the 
Corporation Committee decided to have British rails and fish- 
plates. A few days ago Mr. Arthur Cooper, the managing director 
of the North-Eastern Steel Company, Limited, had his shoulder 
dislocated by a blow from a travelling crane, which he had not 
observed while passing through the works. 

The plate and angle trades are without improvement, and there 
does not seem to be any early chance of restarting the idle plate 
mills that have been made ready for resuming operations. The 
quotation for steel ship plates is £5 12s, 6d.; for steel boiler plates, 
£7 ; for iron ship plates, £6 7s. 6d.; for steel ship angles, £5 5s.; 
for steel engineering angles, £5 10s.; for iron ship angles, £6 2s. 6d.; 
for steel joists, £5 5s.; for iron bars, £6 2s. 6d.; for steel bars, 
£6 5s.; for steel hoops, £6 7s. 6d., all less 24 per cent. f.o.t. 
Messrs. Dorman, Long and Co., Limited, Middlesbrough, have 
supplied 2500 tons of steel used in the erection of the extensions to 
the Savoy Hotel, London. All the steel was rolled at their mills at 
Middlesbrough, and manufactured in the finished form by their 
own constructional department. 

The new graving dock constructed by Messrs. R. Stephenson 
and Co., Limited, at their yard at Hebburn-on-Tyne, is to be 
opened on 14th prox. It is one of the largest in this country. 

The coal trade is very slack, the steam coal branch especially 
being disappointing, though there is a better demand from 
Germany, where trade shows considerable improvement. Even 
the approach of the holidays did not enliven business, Best steam 
coals are sold for next month’s delivery at 10s. 3d. per ton f.o.b., 
and seconds at 8s. 9d. Steam smalls are in somewhat better 
request, and 4s. 6d. to 4s, 9d. is paid for them. At the gas col- 
lieries the holidays have been longer than usual, and yet short 
time is still reported, the supply is ample. For best gas coals 
8s. per ton f.o.b. is generally paid, and for seconds, 7s, 9d. 
Bunker coals are weak ; indeed the price has dropped to 7s. 6d. 
f.0.b., a change for which the shipowners will be truly thankful, 
for of late they have had.to pay too much for their coals, Coke is 
somewhat cheaper, foundry coke being sold at 16s.,and medium 
coke is at 14s, 6d. per ton delivered at the Middlesbrough furnaces. 
The furnaces in the North-west of England are largely supplied 
with coke from Durham, but of late the trade has considerably 
fallen off, and the North-Eastern Railway Company and other 
railway companies interested in the conveyance of the coke from 
Durham to the West Coast have decided to make a temporary 
allowance from the existing coke rates of 10 per cent., in the hope 
that this will bring an increase of traffic, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE iron market has been quiet this week, and there is an 
easier feeling in the trade generally.. Reports from the United 
States have an unsatisfactory effect, and the home demand as a 
whole is not turning out so well as could bedesired. The prospect 
at present seems to be that manufacturers may not only have to 
face continued keen competition abroad, but also to contend with 
importers for a considerable portion of the home trade. 

The pig iron market was closed on Monday and there has been a 
holiday feeling throughout a good part of the week. Business has 
been done in Cleveland warrants at 43s, 8d. for delivery in fifteen 
days, and 43s, 74d. to 43s. 9d. one month. Scotch warrants are 
quoted 52s., and Cumberland hematite 52s, 104d., but without 
business being reported in either case. 

The output of pig iron in Scotland is well maintained, there 
being 86 furnaces in blast in Scotland, compared with 82 at this 
time last year. Of the total number 42 are making hematite, 
36 ordinary, and six basic iron. 

A number of the manufacturers of pig iron are making good 
deliveries, but in some cases it is understood that additions are 
now being made to private stocks, and in the last few days there 
has been very little call upon the public stores. 

The prices of Scotch makers’ iron are fairly well maintained on 
the whole, but the tendency is easier, and in one or two cases the 
tigures are lower. G.M.B. No, 1 is quoted. at Glasgow, 53s.; 
No. 3, 50s.; Wishaw No. 1, 53s, 6d.; No. 3, 50s. 6d.; Carnbroe No, 1, 
54s.; No. 3, 51s.; Clyde No. 1, 58s.; No. 3, 52s.; Langloan No. 1, 
69s.; No. 3, 55s.; Gartsherrie No, 1, 58s. 6d.; No. 3, 52s, 6d.; 
Summerlee No, 1, 58s. 6d.; No. 3, 52s. 6d.; Coltness No. 1, 68s.; 
No. 3, 56s.; Glengarnock at Ardrossan, No. 1, 58s. 6d.; No. 3, 
52s.; Eglinton at Ardrossan or Troon, No. 1, 52s. 6d.; No. 3, 
50s. 6d.; Dalmellington at Ayr, No. 1, 52s. 6d.; No. 3, 50s. 6d.; 
Shotts at Leith, No. 1, 60s.; No. 3, 54s. 6d.; Carron at Grange- 
mouth, No. 1, 59s. 6d.; No. 3, 53s, 6d. per ton. 

The shipments of Scotch pig iron in the past week amounted to 
7356 tons, compared with 8568 in the corresponding week, showing 
a decrease of 1211 tons, There is now a total decrease in the ship- 
ments since the beginning of the year of 25,286 tons. At the 
present time no indication is visible of any likelihood of an early 
improvement in the export branch of the trade, 

Scotch hematite pig iron is going into consumption at a fair rate 
and at steady prices. Merchants quote 57s, 6d. per ton for delivery 
at the West of Scotland steel works, 

The demand for English pig iron has been easing off for some 
time owing to the slackness of business in the foundries and 
malleable ironworks, and inrports from the Cleveland district are 





decreasing. The arrivals of this class of iron in the past week at 
Grangemouth were comparatively small, amounting to only 4796 
tons, compared with 10,745 in the corresponding week of last year, 
showing. a decrease of 5949 tons. The total imports since the 
beginning of the year amount to 209,345 tons, being 20,738 tons 
less than in the corresponding period of 1903. A quieter feelin 

has prevailed in the manufacturing branches of the trade, an 

there is general complaint as to the scarcity of fresh orders. 
Ironfounders are in some instances rapidly working off their present 
contracts, without much prospect of new work, and the makers of 
finished iron are finding business very stiff. 

The outlook in the steel trade is somewhat complicated. There 
is a prospect of fairly good business-in bridge work and in ship- 
building material ; but, while this is so, the makers are threatened 
with increasing competition in various departments, and there are 
rumours of lower prices being quoted by foreign competitors. In 
these circumstances it may be found somewhat difficult for makers 
here to maintain their rates, 

There has been a fairly good business in the coal trade. The 
total shipments from Scottish cn in the past week have been 
235,755 tons, compared with 221,752 in the preceding week and 
243,252 in the corresponding week of last year. It is worthy of 
note that business on the East Coast with continental ports is 
increasing, the past week’s shipments from Fife ports being better 
than for a considerable time past. There is no change in the 
prices of shipping coal, Business in house coal and in coai for 
manufacturing purposes continues fairly active. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE South Wales Coal Conciliation Board agreed last week to 
request the acceptance by Sir M. H. Beach of 500 guineas per 
annum for his services as independent chairman of the Conciliation 
Board. This he stated was too much, and I hear that a compro- 
mise has been effected, Sir Michael taking 200 guineas a year. It 
is understood that this amount will cover all expenditure, no 
matter how many times the chairman mayact. After my despatch 
last week there was the usual spurt to clear before the holidays, 
followed by the customary slackness at collieries, and on ’Change. 
Monday and Tuesday were practically no days, and little business 
was done until Wednesday. I am glad, however, to note that 
prospects in steam coal are improving again. It was reported 
mid-week, Cardiff, that large orders are booked for June, and that 
even more Far East business is probable. 

One coal steamer laden with 6000 tons from Newport was 
wrecked off Barry on Monday. The clearances of coal from 
Cardiff ports on Tuesday were confined to a dozen steamers, the 
most important cargoes being 5200 tons to Perim, 4600 to Las 
Palmas, 3000 Malta, 3000 Venice, 3400 Genoa, and 3550 to Mar- 
seilles. One substantial cargo of 5000 tons fuel was sent to Rio. 

The closing aspect of trade showed a weakness to the extent of 
6d. in dry coals, best steam ruling about 15s, 6d., but trustworthy 
quotations are not obtainable, and it is not expected that ruling 
figures will be circulated until the beginning of next week. 
Bunker small coals are in demand, from 6s, 9d. to 7s.; Monmouth- 
shire coals, about 13s. 3d. to 13s. 6d.; best Rhondda, No, 3, from 
15s. 3d. House coals continue to decline, and for best an excep- 
tional price has been lds, 6d., prices ranging for different kinds 
from as low as 10s. 6d. Patent fuel is lower, and sales range from 
l4s.; coke, from 16s.; pitwood, some little upward movement, 
from 17s. There is no change to be recorded in anthracite. 

At Swansea, mid-week, business was just beginning to look up 
again, and the old quotations were given :—Rubbly culm, at 6s.; 
duff, at 3s.; cobbles, from 17s.; the best malting, 22s.; and good 
large coal, from 10s, 9d. 

Swansea is again becoming active in patent fuel, nearly 17,500 
tons being despatched last week. This, with an export of 55,000 
tons coal, added to the animation at docks. 

If no further disagreement take place with the tin-plate 
workers, the steady improvement of late in business may confi- 
dently be expected to continue. The interpretation of the 
arbitrator would appear to have been favourably received. Last 
week there was a good deal of activity at all the mills, and the 
only quiet ones were idle simply on account of repairs, such as at 
Upper Forest. The total export was 108,809 boxes, and the 
quantity received from works totalled 75,241 boxes. Stocks are 
now low, only about 120,000 boxes, compared with 170,000 this 
time last year. 

The latest report from the Exchange, Swansea, was encourag- 
ing :—‘‘ Makers quotations of tin-plates adhered to, and all works 
are fully employed.” These quotations are: Bessemer steel coke, 
lls. 9d. to 12s. ; Siemens coke finish, 12s. to 12s. 3d. ; ternes per 
double box, 28 by 20, 22s. to 25s.; best charcoal, 13s, 6d. to 13s. 9d.; 
big sheets for galvanising, 6ft. by 3ft. by 30 gauge, £8 17s, 6d. to 
£9 ; finished black plate, £8 15s. to £8 7s. 6d. 

Metal Exchange quotations are: Block tin, £124 15s. cash; 
£123 15s. 3d., three months; lead, £12; spelter, £22 2s. 6d.; 
copper Chili bars, £56 15s.; iron ores remain at 14s. 

Up to the holidays there was a fair amount of business in most 
departments at the iron and steel works. Swansea reports slack- 
ness in tin bars, though at the large Bessemer works there is a 
moderate make going on. At Swansea this week it was stated that 
rumours were current from America that more despatches of bars 
could be expected, ‘‘ trade being slack there.” Of this, Newport 
had evidence this week, 4500 tons steel billets coming in from 
Baltimore. Newport lately has been importing pig iron freely from 
Grimsby and Middlesbrough ; and iron ore from Castro for Ebbw 
Vale. Scrap iron and steel are increasing, too, from Southampton, 
Falmouth, Ireland, and Pembroke Dock, principally for Newport 
or Swansea, 

Pig iron latest qnotations: Glasgow warrants, 52s.; Middles- 
brough, No, 3, 43s. 84d. ; Cumberland hematites, 54s. cash. Steel 
rails are being offered at prices which should induce purchase, 
though it is getting late in the season for renewals and extensions, 
Heavy steel rails are quoted at £4 12s, 6d. to £4 15s. ; light, 
£5 12s, 6d. to £5 15s. Steel sheets range from £7 17s. 6d., and 
iron from £8, Bessemer bars are on offer at £4 10s. ; Siemens, 
£4 12s, 6d. Welsh merchant bars remain firm at £6 2s. 6d. to 
£6 3s. 9d. Port Talbot continues busy in patent fuel, and is 
sending largely to the West Indies. Mannesmann tube works, 
normal, Spelter works brisk, Local copper works Swansea Valley 
doing about five days weekly. 

A dispute is pending, I hear, at the Main and Court Herbert 
collieries, though generally the ruptures are lessening. In the 
Cyfarthfa and Plymouth district the leading subject of discussion 
among the colliers is the doctor question, asit is called—the right 
of the colliers to select their own medical men. This week the 
question having been put to a vote, as regards Cyfarthfa and Ply- 
mouth, the decision was—for changing the present practice, 2130 ; 
against, 797 ;.majority for changing, 1333. 

Colliery and ironworks managers remain in a neutral position 
on the matter, simply expressing the opinion that they will pay 
out from office to anyone selected, but the men must agree upon 
one only, ‘‘ First select a good qualified man by a majority, and 
the rest will be easily managed.” 

The Bath and West of England Show has just been held at 
Swansea, and the result as regards attendance, and financially, is 
very satisfactory. The five days of the Show gave a total attend- 
ance of 76,877 people. Financial results, £5600, against £3808 at 
Cardiff, £3808 at Croydon, £4130 at Plymouth, and £7811 at 
Bristol. 

In addition to the usual interesting and thoroughly practical 
exhibition of all appertaining to the agricultural world, there were 
features attractive to the colliery community, one being prizes for 
the best splicing of colliery ropes, i 

Dowlais continues to retain its character as one of the nurseries 
of iron and steel managers, Mr, D, Robert Jones, for some years 





Bessemer manager at the old works, has been selected ag steel 
works manager, Port Clarence Works, Middlesbrough, 
Cardiff Exchange report, Wednesday :—Little or no work 


. : - d 
at collieries until Thursday. Quotations remain, = 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, May 10th, 

THE copper market is presenting every week additional features 
of interest. Both productions and imports are increasing, The 
exports for the week have been quite liberal. During the month 
of April domestic consumption increased, and it became necessary 
to draw on surplus stocks, which were reduced to about 17,800 tons 
on April Ist, and to about 21,300 tons on May Ist. An accumula. 
tion of copper is now in sight, and a reaction in prices is therefore 
sredicted. A fair estimate of domestic consumption in January and 
seman is 13,000 tons per month ; March, 16,000 ; April, 18,009 - 
total, 60,000 for four months, during which time exports were 
85,100 tons, or 145,100 tons domestic and export. If the stock on 
hand at the first of the year was 75,000 tons, it would leave 35,009 
tons available for immediate shipment, but this stock has been 
reduced to 21,300tons. The shipments of copper for the first six 
days of this month were 3862 tons ; lake is quoted to-day at 13}, 
electrolytic at 134; casting grades, 123 to 13 cents, i 

During the month of May 765 tons of pig tin arrived, «|! of jt 
excepting 75 tons at this city. Spot tin is quoted to-day at 27.99 
to 28-10, 

The steel industry is suffering at present from a trifling deca. 
dence in demand, due te an apprehension that causes are at work 
for a lower range of prices. Manufacturers declined to admit that 
there is even any such a possibility. Transactions are now in 
progress which appear to combat the view held by manufacturers 
of billets, basic, and Bessemer pig ; producers are very anxious to 
stimulate buying at this time for the third and even the fourth 
quarter of the year, but in order to do so it will =! be found 
necessary to yield to the demands of buyers, otherwise they will 
delay purchasing until the latter end of this quarter, 

The market for pig lead has been quite active for the week, with 
sales here at 4-60 to 4-65; spelter is quiet at 5-20 to 5-25. The 
Pennsylvania Coal and Coke Company has secured contro! of the 
Beach Creek Coal and Coke Company, giving the former company 
control of 117,000 acres of coal land in the western section of the 
State, the deposits of which amount to 1,000,000,000 tons of coal, 
upon which are situated 44 operating collieries, with a daily ship- 
ping capacity of 25,000 tons. 

Efforts are being made to form a national association of im- 
porters, involving the establishment of a Customs bureau, which 
will be in charge of experts in the tariff law, and which will aim to 
protect the interests of importers against the claimed exactions of 
the Government. American contractors have just been invited to 
bid upon the Russian contract for 13,000,000 dols. to prosecute a 
number of important improvements of a hydraulic character, 
There are also a number of projects before American contractors 
looking to the construction of waterworks, electric light power 
plants, telegraph and telephone systems, and railroads in South 
Africa. 

Advices from the agricultural sections are confirmatory of recent 
announcements of abundant crops throughout all sections of the 
west, and at uniformly remunerative pricese. Mineral developments 
are also attracting more than usual attention of eastern investors, 
and four or five companies have been organised, with sutfticient 
capital to purchase and operate a number of scattered mining 
properties in the Tonopah region, Alaska, and in Mexico. 

Since April Ist the export of gold amounts to 27,975,000 dols, 
During that time 30,000,000 dols, in gold have been received from 
Japan. The loan of 25,000,000 dols. to Japan stops the importa- 
tion of gold from that quarter for the present. ; 

The earnings of the railroad systems of the United States con- 
tinue satisfactory, but all of the managements are guarding their 
expenses very carefully with the exception of perhaps two or three 
systems, one of which is the Pennsylvania. It is prosecuting its 
tunnelling enterprises at this point, which, in conjunction with the 
construction of additional bridges and a network of subways, is 
resulting in the expenditure of much money for iron, steel, and 
a vast quantity of supplies incidental to the prosecution of such 
enterprises, The managements of many railroads are anxiously 
awaiting the right time to prosecute schemes of improvement and 
extension, and without doubt 1905 will witness a revival of outlays 
in transportation schemes and in their coors: In the mean- 
time there is a strong probability that a lower level will be esta- 
blished for rolling mill and blast mill products which will be of 
advantage to all interests concerned 


TRADE AND BUSINESS ANNOUNCEMENTS. 


WE are informed that the Ferranti alternating-current meter 
has now received the approval of the Board of Trade. 

JAMES BROWN AND SON, publishers of Brown’s Nautical Almanac, 
have taken new premises at 52-56, Darnley-street, Pollokshields, 
E., Glasgow. 

WE understand that the May-Oatway Fire Appliances, Limited, 
have entered into an agreement with the Royal Insurance Company 
to lease a suite of offices in their buildings, 9, North John-street, 
Liverpool. 

Ir is announced that Mr. Henry Ruffer, of the firm of Messrs. 
A. Ruffer and Sons, bankers, 39, Lombard-street, E.C., has joined 
the Board of Directors of the South Wales Electrical Power Distri- 
bution Company. 

Tue British Admiralty have placed Willans and Robinson, 
Limited, Boiler Department, Queensferry, 8.0., Flintshire, on 
their list as manufacturers of seamless steel tubes up to lin, 
diameter, or 14in. square, 

JosEPH WRIGHT AND Co. have appointed Messrs, 8, Chapman 
and Co., of 5, Carr-street, Blackfriars, Manchester, their representa- 
tives for the Berryman patent feed-water heaters, detartarisers, 
water filters, exhaust steam filters, detaching hooks, &c., for the 
county of Lancashire, 

WE are informed by Messrs. Kendall and Gent, Victoria Works, 
Belle Vue, Manchester, that they have formed their business into 
a limited liability company under the name of Kendall and Gent, 
Limited, the whole of the capital of which will be retained by the 
members of the late firm. 

WE are requested to state that the National Review, beginning 
with the June number, will be published by the proprietor, Mr. 
L. J. Maxse, at his own office, viz., No. 23, Ryder-strect, 
St. James’s-street, London, S.W., where henceforward all com- 
munications should be addressed. 

WE are informed that Messrs. Joseph Wright and Co., of Nep- 
tune Engineering Works, Tipton, Staffordshire, have appointed 
Mr. W.S. Todd, of Coronation Buildings, 65, Quay-side, New- 
castle-on-Tyne, their representative for the Berryman patent feed- 
water heaters, detartarisers, water filters, exhaust steam filters, 
detaching hooks, &c., for Newcastle and district. 

IN consequence of the sale and transfer of the businesses to 
Scotts’ Shipbuilding and Engineering Company, Limited, incor- 
porated under the Companies’ Acts, 1862 to 1898, the co-partner- 
ship of Scott and Company, shipbuilders and engineers, Greenock, 
and the Greenock Foundry Company, engineers and ironfounders, 
Greenock, of which the subscribers, the trustees of the deceased 
John Scott, C.B., and Robert Sinclair Scott, were the sole 
partners, were dissolved on May 9th, 1904. The businesses will be 
continued by Scotts’ Shipbuilding and Engineering Company, 
Limited, on its own account, under the same management as 
formerly, 
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NOTES FROM GERMANY. 
{From our own Correspondent.) 

FAVOURABLE reports are given of the iron and 
steel trade in Silesia; buying has been more 
active, and prices, in many instances, have shown 
a tendency to move upwards, The market for 
ig iron continues lively, and quotations are firm. 
Piles additional blast furnaces are blown in next 
quarter makers will find it difficult to supply the 
requirements already placed with the Pig Iron 
Convention. Inquiries for scrap iron have been 
increasing during the week, and the girder trade 
has remained in a good condition, Employ- 
ment at the sheet mills may be considered satis- 
factory, and prices are stiff, with an upward 
tendency. Also in heavy plates a little more has 
been doing than formerly, activity in the ship- 
building and engineering departments having 
increased, 

A further improvement can be perceived in the 
condition of the Rhenish-Westphalian pig iron 
market, and the business in ssekiniaed ae is 
uncommonly brisk. A good deal more iron is 
wanted on foreign account than formerly, and 
quotations are inclined to rise. The rolling mills 
continue briskly engaged. Bars are in lively 
request, those in mild steel realising M. 112-50 to 
M, 115 p.t. Hoops are in moderate and irregular 
demand, while drawn wire is lively and the plate 
and sheet trade has been briskly occupied. 

The Steel Convention has recently reduced the 
export bounty on semi-finished steel from M. 15 
p.t. to M. 12-50 p.t. for sales in the second 
quarter. At the rupp. Works employment is 
reported to be specially lively just now, large 
orders for field ordnance having been placed in 
conseyuence of the Japanese war, 

The Siegerland ironworks are, with few excep- 
tions, well employed, more especially as the 
foundries have been actively employed of late. 
Export orders booked reach anal further than 
they did at this time last year, Galvanised plates 
and corrugated sheets are in particularly brisk 
demand, and for structural material a better 
inquiry comes in. 

f the coal and coke trade in Rheinland-West- 
jhalia and in Silesia little of interest can be told. 
ixports are irregular, and the business on home 
account does not show an improvement, house 
coal being very flat. 

From Silesia a moderately good business in 
engine fuel was done with Austria-Hungary. 
From the Ist of the present month a restriction 
in output of 25 per cent. instead of 35 per cent. 
has been resolved upon by the Rhenish-West- 
phalian Coal Convention, 

The general condition of the Austro-Hungarian 
iron market has been altogether more lively than 
formerly, and the tone was pretty firm in many 
branches. Quotations for bars and sectional 
iron, as well as for wire and light section rails, 
have been raised 50 heller per q. from the 13th 
inst, The prices extend to all the Austrian 
provinces, except Bohemia. 

Pig iron is firm; semi-finished steel has met 
with good request, and the girder trade has 
remained well occupied. The machine industry 
isin a poor condition, a scarcity of fresh work 
being generally complained of. The wagon and 
locomotive shops have hardly sufficient work to 
keep up a very moderate activity till September. 

A slight improvement is stated to have been 
felt on the Austro-Hungarian coal market last 
week, the large brick kilns and other industries 
having come forward more freely with their 
orders, and coke has been selling briskly. A 
want of orders and consequent dulness in the 
Bohemian brown coal trade are universally com- 
plained of. Both the Elbe shipments, as well as 
deliveries per rail, have shown a considerable 
decrease, being, for April, 2000 t. less than in the 
same month in 1902, 

tegarding the business in iron and steel on the 
French market, nothing can be added to last 
week’s account; the tone all round is a little 
more lively than before, and the iron foundries 
are reported to be in specially brisk occupation. 
The Paris market shows more animation than in 

last month. 

The fact that the Bruay Mining Company has 
raised prices 1f. p.t. speaks well for the condition 
of the French coal market. In the Centre house 
coal was particularly firm, and in the northern 
districts a satisfactory business was likewise done. 

The formation of the Belgian Steel Convention 

has acted as a stimulant on the Belgian iron 
trade, and liveliness has been increasing in 
nearly all departments. The Belgian Pig Iron 
Convention raised the prices for the third and 
fourth quarter of present year 50 centimes per 
ton, Inland consumption for iron and steel has 
increased, bars quoting 127.50f. to 130f. p.t., and 
girders 120f. to 125f. p.t., plates, No. 2, have been 
fetching 135f. p.t. 
_It is reported from Brussels that an Jnterna- 
tional Steel Works Conference will be held 
shortly, as a continuation of the recent conference 
in London, for the purpose of fixing the prices of 
steel for Europe and America, and representa- 
tives of the American Steel Convention will, 
therefore, take part in the conference. 

Consumption is about equal to production on 
the Belgian coal market. German competition 
continues particularly keen in house coal. Engine 
fuel is in regular demand at firm prices. 

Representatives of the South Russian ironworks 
have recently met for the purpose of forming a 
syndicate of South Russian ironworks, but on the 
firm refusal of one works to join the syndicate all 
a negotiations have been broken off for the 
resent, 








City OF LonDON Directory FoR 1904.—We 
have received from Messrs. W. H. and L, Colling- 
ridge, of the City Press, Aldersgate-street, E.C., 
4 copy of the above useful work, which has now 
attained its thirty-fourth annual edition. We 
understand that the present edition has been 
jhoroughly revised, and numerous additions have 
een made ; while the map printed in colours, one 
he the most important features of the book, has 
een thoroughly brought down to date. A new 
feature is the inclusion of the Tariff Commission, 
and the members selected to serve on its various 
committees, The book is well-bound, clearly 
printed, and, at the low price at which it is 
published, ought to command great popularity. 


THE PATENT JOURNAL. 


Condensed from ‘‘ The Mlustrated Oficial Journal 
of Patents.” 


Application for Letters Patent. 


£97 When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 


10th May, 1904. 


10,786. SaHapgs for Gas Lamps, J. H. Iden, London. 

10,787. Umprecira Frames, A. Kortenbach and K,. 
Worring, London. 

10,7£8. Stenca Traps, J. L. Tams, London. 

10,789. Putieys for Sasnes, W. Livingstone and 8. H. 
Pomeroy, London. 

10,790. Picture Frames, L. Brand, London. 

10,791. VaRiaBLe Stroke Pumps, G. W. Sinclair and 
R. W. Blackwell and Co., Limit2d, London. 

10,792. Meruop of Stoppina Movino Carriers, C. M. 
Johnson, London. 

10,793. Device for VenicLe Wueg.s, H. H. Lake.—(7. 
Loftus. Australia.) 

10,794. Evecrro.ytic APPARATUS, H. 8, Blackmore and 
E. A. Byrnes, London, 

10,795. Improveo Ark Compressors, F. J. Weiss, 
London. 

10,796. ManuracturE of Carpets, P. E, Duval and P. 
4. J. Sabonadier, Londen. 

10,797. SoLtprricaTion of Fivuips, T. van der Heyden. — 
(W. van der Heyden, Japan.) 

10,798. Propuction of CoLourgep Paper, C. Ti‘tel, 
London. 

10,799. ANTI-WRINKLETS, V. J. Reveley, London. 

10,800. Transrormers, A. F. Berry, London. 

10,801. Suppty Stream and Gas Tursines, F. W. 
Howorth.—(The Abtieselakabet Billing Compressor Com- 
pany, Norway.) 

10,802. Dress and Paprr Cups, J. Knight, London. 

10,803. SIGNALLING the Course of Saips, G. Basroger, 
London. 

10,804. Bonnin Winpers, R, H, Legg, London. 

10,805. RatLway Switcues, J. J. Murphy, London. 

10,806. HanpLe-BARs for Cycies, E. Moor, London. 

10,807. ATracHiING Straps to Venicies, J, Brake, 
London. 

10,808, Frre-proor FLoorine, W, H. Barton, London. 

10,809. Eve.ets, W. P. Thompson.—(G. H. Brabrook, 
United States.) 

10,810. Stoppinc and STaRTING TEXTILE MACHINERY, 
8. Walker, London. 

10,811. Ianrtine Devices for Compustion ENoinEs, W. 
P. Thompson.—(A. C. Stewart, United States ) 

10,812. OvERHEAD TROLLEYS for ELECTRIC VEHICLES, 
T. Blaney, Liverpool. 

10,813. Packine Cases, H. Cowley, Liverpool. 

10,814. ConpENsING Enotngs, C. Sayer, J. Knight, and 
H. E. Sayer, Liverpocl. 

10,815. Stove-pipe Jomnts, C, A. Overton, Liverpool. 

10,816. Eyes and Face SHre_p, W. Hughes, Birming- 

m. 

10,817. Siens, F. W. Pugh, London. 

10,818. Winpinc up CLooxs AvuTomaTIcALLy, G. D. 
Barile, London. 

10,819. LeveLLiInc Apparatus, W. Breitlinder, Ger- 
many. 

llth May, 1904, 


10,820. Hair Frame, A. Stangl, London. 

10,821. Roratinc Barret Acirator, A. James, London. 

10,822. Suips, A. M. Davis, London. 

10,823. Ustne Stream for Power Purpossgs, C. Tuckfield 
and W. G. de F. Garland, East Molesey. 

10,824. Constructine a CompusTion CHAMBER, E. E. 
Bernhard, London. 

10,825. SckEw PrRope.iers, P. M. Staunton and J. F. 
Colshan, Blackrock, Co. Dublin. 

10,826. Five Bricks, J. H. Weatherby and T. J. Cart- 
lidge, Stoke-on-Trent. 

10,827. PerampuLaTors or Bapy CaRriaces, A. G, 
Strathern, London. 

10,828. Time Recisters, W. Beresford and G. Watts, 
Liverpool. 

10,829. Wrnpows, E. Bannister, Liverpool. 

10,830. AppLyING LuBRICANTS to RaILWAy AXLEs, W. 
E. Laycock, Sheffield. 

10 831. Stopper Exrracrors, H. Armstong, Man- 


chester. 

10,832. Toy Waist.es, C. Wichelhoven, Berlin, Ger- 
many. 

10,833. Cooki1nc Urensis, F, Bouttell, London. 

10,834. Pirers for Use in Dentistry, A, E. Slack, 
Sheffield. 

10,835. Wet Sprnntno of FLAx into Yarn, J. andT. M. 
Greeves, Limited, and J. V. Eves, Manchester. 

10,836. Gas Meters, J. H. Henderson and C. N. Higgin, 
Manchester. 

10,837. Fuse Leaps for ELectTRIC BLastine, F. Render, 
London. 

10,838. WinpInc Macuinges, J. Rawson, Dukinfield, 
Cheshire. 

10 839. EKvectric Circuits, 8S. E. Fedden and W. J. 
Howard, Sheffield. 

10,840. LirE-GuaRD for TrRam-cars, F. Wagstaffe and 8. 
R. Cameron, Manchester. 

10,841. Apparatus for Srgam Bor.ers, G. Sinclair, 
Glasgow. 

10,842. Packinc Rinos for Pistons, &c., H. Yates, 
Glasgow. 

10,843. Domestic ScruBBING Devicg, W. Elliott, Man- 
chester. 

10,844. Rats for Rartways, D. W. Cuthbert, Glasgow. 

10,845. Se_vack Motions of Looms, W. Wilmore, 
Burnley. 

10,846. AppaRATuS for Mucgs, H. Oldfield and J. Sykes, 
Huddersfield. 

10,847. Vatve Gears for Sreerinc Enoines, A. B. 
Brown, Glasgow. 

10,848. Sarety Guarp for Evevators, C. Clough, 
Blackburn. 

10 849. ConTROLLING DiveRsE OPERATIONS, J. Gardner, 
Manchester. 

10,850. AIR-CONTAINING VaLvE, C. E. Player, Penryn, 
Cornwall. 

10,851. Manuracture of QuiLts, F. Moller-Holtkamp 
and E. Buchholz, Diisseldorf, Germany. 

10,852. QuiLTED Covers, F. Moller-Holtkamp and E. 
Buchholz, Diisseldorf, Germany. 

10,8538. Macuine for CALCULATING Days, R. W. Graham 
and J. J. France, Preston. 

10,854. DistRIBUTING ARTIFICIAL MANURE, J. Murch, 
Umberleigh R.S.0., North Devon. 

10,855. MAKING HALF-TONE Encravinas, F, W. Sears, 
London. 

10,856. TaBLE Fork, C. B. Ogg, London. 

10,857. VentTILaTors, R.C, Gilliver and P. C. Anderson, 
London. 

10,858. WireELEss TELeGRAPHY, L. Cerebotani and A. 
Silbermann, London. 

10,859. PNeumatic Tires, W. B. Hartridge, London. 

10,860. Movino Toy, J. Brandon, London. 

10,861. BuRNER and Heater, A. McLeod, London. 

10,862. ConTINUOUSLY FIRE- HEATED ADJUSTABLE 
Branp, A. McLeod, London. 

10,868. JoINTING FLANGED Pipgs, J. F. Gage, London. 

10,864. Giass Tres, J. T. Newell, London. 

10,865. Preventinc Intimacy between Anrmats, I. 
A. Margesson, London. 

10,866. FastEntnos of Wrnpows, W. Leopard, London. 

10,867. PuriricaTion of Sewackr, H. Peschges, London. 

eo ACETYLENE Lamps, E. Grube and A. C. Wells, 

ndon. 

10,869. SounpinG Devices, 8S. Earle, London. 

10,870. CoLLAPSIBLE TaBLES, H. Buyten, London. 

10,871. MuLTiIPpLe Vengrers, H. Buyten, London. 

10,872. CoIN-FREED WEIGHING Macutng, K. Beresford, 

London. 

10,878. ELEctric INCANDESCENT BopixEs, A. Voelker, 


ndon. 
10,874. REPAIRING BROKEN Stay Busks, H. E. Hughes, 
London, 








10,875. RarLway SIGNALLING, L. B. Stevens, London. 

10,875. WATER-CLOsETS, 8. Jennings, London. 

10,877. FLUIm-PRESSURE BRAKE Systems, The British 
Thomson-Houston Company, Limited.—(7he General 
Eleetric Company, United States.) 

10,878. PROTECTING ALTERNATING CURRENT APPARATUS, 
The British Thomsop-Honston Company, Limited. 
+The General Electric Company, United States.) 

10,879. Or. Switcnes, The ritish Thomson-Houston 
Company, Limited.—{The General Electric Company, 
United States.) : 

10,880. POowER-TRANSMITTING MecHanisM, The British 
Thomson-Houston Company, Limited.—{The General 
Blectvie Company, United States.) 

10,881. ConpuctiIna CHEMIcAL Reactions, E. A. 
Carolan.(The General Electric Company, United 
States 

10,882. Meress, The British Thomson- 
Houston Company, Limited, and F. Holden, 
London. : 

10 88%. Stipe Vatves, J. Jamsek, London. 

10 884. Screw-currinec Apparatus, F. E. Darker, 
London. 

10,885. Piers, W. W. Mills, London, 

10,886. Process of Grinpine Contours, R. Klinger, 


jon. 
10,837. Mzans for Locxinc Nots, D. Marshall, 
Cheltenham, Gloucester. 
10,888. Mans for Locxine Nuts, D. Marshall, 
Cheltenh 7 ry 





10,889. Cut-orr VaLves for Water Pipes, F, Higele 
and R. Haug, London. 

10,890. ADyUBTABLE ScaLe and Curp for Borryes, V. 
Knowles and The Dental Manufacturing Company, 
Limited, London. 

10,891. Moutps, I. Ross, T. Peberdy, and W. Earp, 
Londo: 

5 FrictionaL Driving Grars, R, Hagen, 

mdon, 

10,893. Improvine the Aroma of Raw Waiskky, R. 
Hunt, Liverpool. 

10,894. Means for Cootinc Motors, E. J. Fairhurst, 
Liverpool. 

10,895. Cotourtnc Matrer Lakgs, J. Y. Johnson.— 
(The Badiache Anilin and Soda Pabrik, Germany.) 

10,896. Execrric Instaucations, J. Y. Johuson.—{The 
Elektrizitits- Aktien-Gesellachaft eormals W. Lahmeyer 
and Co., Germany.) 

10 897. SrapLeE Manoanic Sart Sorvutions, A. G. 
Bloxam.—(Neve Photographische Geaellachrsft Actien- 
gesellachaft, Germany.) 

10,898. Toninc Sitver Picturgs, A. G. Bloxam.— 
(Neue Photographische Gesellschast Actiengesellachast, 
Germany.) 

10,899. Suction Drepoinc Apparatus, O. Friihling, 
London, 

10,900. ApsusTaBLE DrepceR Heap, -O. Frtihling, 

ndon. 

10,901. Drop Fences, A, B. Reck, London. 

10,902. DroxipatTion of INcor Iron, O. Imray.— 
(Société Anonyme pour U'Induatrie de U Aluminium, 
Switeerland.) 

10,903. Dupticators, C. H. Epple, London. 

10,904. Stay Busk, E. M. Philp, Bexhill-on-Sea, 

10,905. Bims for Wuexis of Motor Cars, R. Eeles, 
London. 

10,906. ELECTRICALLY Stoprrnc RarLway Trains, B. 
Lichtenfels, sen.. London, 

10,907. Drivinc Mecuanim for Motor Cars, A. 
Szymanski, London. 

10,908. PARALLEL Curtine Latues, L. Boisard, London. 

10,909. PanceL Bunpiinc Macyings, G. H. Adshead, 
London. 

10,910. Workinc Grap Dreporrs, J. I. Rigby, 
London. 

10,911. Lamps for SigNaLuinc on Rai_ways, E, Jones, 


ndon. 

10,912. RAIL-STRAIGHTENING ApPpaRaATus, W, Terlaak, 
London. 

10,913. Stoppers for Recepracies, A. J. Krummeich, 
London. 


12th May, 1904. 


10,914. Iscreasinc the Errect of KINEMATOGRAPHIC 
Presentations, P. Dorff, Germany. 
10,915. Strong PgRroraTinG Macuineg, F. Korth, Ger- 


many. 

oh... je Tracinc the Coursk of an 
Ossxct, L. von Hinke, Germany. 

10,917. Recepractes for F.Loor-cLoTas, A. Minck, 
Germany. 

10,918. CARBONISING VEGETABLE Marrer, S. Roberts 
and W. D. and J. D. Taylor, Liversedge, Yorkshire. 

10,919. Beit FasTengr, J. T. Flood, Dublin. 

10,920. Tap Stopper for Botties, E. J. Frewen, 
London. 

10,921. SousD-RECORDING MacuHInEs, E. R, Royston. 
A. C. Piecinini, Argentine.) 

10,922. Macutne Toot, J. Towers and 8. Brookes, 
Manchester. 

10,923. Prriopic Suppty Apparatus, J. Murray, 
Glasgow. 

10,924. Hor-waTeR Heatine Apparatvs, A. H. Barker, 
Leeds. 

10,925. Propuction of Ixpico, L. Lilienfeld, Man- 
chester. 

10,926. Gas Retorts, R. Dempster and Sons, Limited, 
and F. Scott, Halifax. 

10,927. Moror Boats, G. W. Tarver, Suffolk. 

10,928. Construction of Casks, &c., W. Chambers, 

elfast. 

10,929. Ian1TION ARRANGEMENTS for Gas Enaryegs, F. 
W. Lanchester, Birmingham. 

10,930. INTERNAL ComBusTION EnoInes, R. Kennedy, 


Leeds. 

10,931. ATTACHMENTS for FounTAIN Pens, A. F. Cole, 
Kidderminster. 

10,932. Torpepo Boat, J. H. Fisher, Glasgow. 

10,938. Fittixes for REvoLtvine Distrisctors, 8. H. 
Adams, York. 

10,934, Stanps for Exarsitinc Goons, J. Crowther, 
Halifax. 

10,935, Looms for Weaviyea, R. Barker, H, Cockeraft, 
and C. Robertshaw, Halifax. 

10,936. Weavers Suotries, M. Brookes, Whalley, 
Lancashire. 

a Rout TosaccoCotrer, B. E. Brough, Chesham, 
B 


ucks. 

10,938. Macuine for Curtinc GEARED TEETH in 
WHEE s, A. Macdonald, Glasgow. 

10,939. Etgcrric TRaMways Point Mover, R. Peck, 
Liverpool. 

10,940. Distnrectinc Apparatus, J. Simpson, M. J. 
Oliver, and W. Robertson, London, 

10,941. Scarves, R. Hill, London. 

10,942. SecurinG Surps’ Scutties, A. Wilson and J. 
Dunn, London. 

10,943. INTERNAL Combustion ENcINEs, H. Rubinson, 
Manchester. 

10,944. Removine Biocks of Ick from the FREEzING 
Cetts, W. Gilley, lb 

10,945. Dust-Layina Composition, W. A. Meadows and 

. 8. Clare and Co., Limited, Liverpool. 

10,946. ProsecTiLes for SmaLL Arms, H. Stanbridge 
and W. Walker, Sheffield. 

10,947. FounTAIN Pens, M. Foggarty and J. Tennant, 
Manchester. 

10,948. Cameras, F. J. Seaman, Hull. 

10,949. Fancy Yarns, H. P. Greg, Huddersfield. 

10,950. SuspENsION Hook, L. H. Torrey, London. 

10,951. PHotocRaPHic Fivas, J. T. Clarke, Harrow. 

10,952. Horns, W. R. Gaff, London. 

10,958. Butter Coouine Sxas, J. Griffin and R. D. Jones, 


on. 

10,954. SELF-SPREAD RETAINING FasTENER, L. Davis, 
London. 

10,955. ADVERTISEMENT Stanp, O. Rottler, London. 

10,956. SELF-cLOsING Doors, E. G. Burtwell, G. Tucker, 
and F. G. Sissons, Ilford. 

10,957. PLacinc Potags of Etecrric Cars in Contact 
with OvernEAD Wirz, A. Pringle, Manchester. 

10,958. ADJUSTABLE ADVERTISING APPARATUS, G. Moss- 
man, London, 





“ee. Consumption Curz, W. P. Fassing, Sunder- 
n 


10,960. Arn Gas, E. Thorne.—(K. C. M. Thorne, New 
South Wales.) 

10,961. Specraces, R. A. Dickson, London. 

10,962. ELEcTRIC SIGNALLING, E. W. Timmis, London. 

10,968. Fug. Compustion, I. A. Timmis, London. 

10,964. Stanp Pipes, A. McNaughtan, Paisley. 

10,965. Print Correr, J. Davenport, London. 

10,966. SmaLi-arMs, W. Youlten, London. 

10,967. Games, C. H. Cope, London. 

10,968. Drittinc Macuines, J. E, Neale, London. 

10,969. Umprecia Rive, A. G, Rowley, Cardiff. 

10,970. TYPEWRITING MACHINES, O. St. Hill, 
London. 

10,971. Encine Sitencers, N. W. H. Sharpe, London. 

10,972. Reruse Ciinxers, C. E. Jeffcock and W. H. 
Yardley, London. 

10,978. Locks, A. Shields, London. 

10,974. Bricks, A. Fihrmann, London, 

10,975. Batt Vatves, J. Cooper, London. 

10,976. ALUMINIUM ALLoys, J. F. Duke, London. 

10,977. Macuing for FiLiinc Savsaces, H. Ernst, 


ndon. 

10 978. Vio.ins, J. D. Loppentien, London. 

10,979. Appiiance for AssisTiInc Swimmers, R. W. 
Davies, London. 

10,930, Ciampino Rives, C, G. Arnesen. London. 

10,981. Bicycte Hanoie Bars, B. H. Sills and Z. C. 
Ketchum, London. 

10,982. WHEELS of Roap Veunicizs, F, Toni, London. 

10,983. Sausace Fittinc Macuinegs, H. Ernst, London. 

10,984. CuLtivaTors, 8. L. Allen, London. 

10,985. ca Sxates, O. Imray.—(M. Koller, Siwitzer- 
land. 

10,986. Printinc TeLecrapus, R. J. Sheehy, London. 

10,987. Locx1ne Nots, E. Giroux, London. 

10,988. Carpinc Macuine, M. A. Adam.—(J. J. Hender- 
son, United States.) 

10,989. Wrrncugs, J. W, Winkelried andJ. J. Malone, 
London. 

10,990. VecrTABLE Foops, E. Stone, London. 

10,991. BunszN Burners, W. P. Thompson.—({The 
Rector Light Company, United States.) 

10,992. MANTLE aud Suave Howpser, W. P. Thompson, 
—(The Reetor Light Company, United States.) 

10,998. AvuTomatic RartLway Coup.ines, C. Burger, 

verpool. 

10,994. INCANDESCENT Gas Buryers, J.C. F. Jtirgens 
and R. G. Witt, London. 

10,995. Pree Covp.ines, G. T. Temple and J. McRae, 
London. 

10,996. AUTOMATICALLY FEEDING BorLens, J. B. Nobels- 
Janssens, London. 

10,997. Automatic Dravucut Recutator, L. Schick 
and A. Schaffer, London. 

10,998. Canker Destroyer, E. Homann, London, 

10,999. Vases, H. Pahl.—(G. P. Kénig, Austria.) 

11,000. ExpLosive, E. Steele, London. 

11,001. Expanpinc SHett Macuine, W. H. Wheatley, 
—(The BE. W. Bliss Company, United States.) 

11,002. Cuatns, J. M. ge, London, 

11,003. Carns, J. M. Dodge, London. 

11,004. SHapinc by RevoLvine Toors, A. 8 Moss. 
Blundell, London. 

11,005. Screw Sea.ine Caps for Borriss, R. G. Nash, 
London. 

11,006. Guarp Ralzs, S. Clary, London. 

11,007. Iy~picators for Savsace Fitting MACHINES, 
H. Ernst, London. 

11,008. Crassiryinc Apparatus, H. Schweinsherg, 


ndon. 
11,009. ComputTine Scaes, M. A. Adam.—({The Pelouze 
Scale and Manufacturing Company, United States.) 
11,010. Borris FiLuine, C. Sellenscheidt, London, 
11,011. AzRopLANES, &c , J. W. Dunne, London, 


18th May, 1904. 


11,012. Ce1L1No-stonz, F. Rehfuss, Baden, Germany. 

11,013. Sprinc HanperiP, H. Mead, London. 

11,014. Sarety Guarp for Warcass, F, Shepherd, 
Bradford. 

11,015. Hosz and Har Hoss, G. Templeman, Rudding- 
ton, near Nottingham. 

11,016. Toy Fiyine Macutyg, A. Smith and C, Tuson, 
Woolton, near Liverpool, 

11,017. Sprinc CusHion, E, Hewer, Coventry. 

11,018. Swinc Over Apparatus for REecREaTION, C, 
Bedford and J. Taylor, Stockton-on-Tees. 

11,019. Apparatus for PrecrprraTine Zc, A. Brand, 
London. 

11,020. ADsusTABLE Music Sroor, J. Davies, Birming- 
ha 


m. 

11,021, Draw-pLats for Free Ranozs, H, J. B, Holland 
and E. L. Johnston, Blackburn. 

11,022. Fegp-waTER VaLves for Steam Bortxgrs, J. 
Richardson, Leeds. 

11,023. Potak Piorrinc Paper, E. M. Horsbuagh, 
Edinburgh. 

11,024. Sarety GrinpsToNe Rest, A. A, Tattersall, 

ow. 

11,025. Motor Fo.p VenicEs, W. Starley, London, 

11,026. TARPAULINS for RarLway Wacons, R. G. Miller, 
Glasgow. 

11,027. OpgraTine Gas VaLves, G. Dickinson and C, 

alker, Bradford. 

11,028. Carryine orF Dust from CarpINc MACHINERY, 
J. A. Kinnear and W. Acheson, Glasgow. 

11 029. Gotr Batts, I. Frankenburg and Sons, 
Limited, R. J. Frankenburg, and F. H. Betteridge, 
Manchester. 

11,030. Apparatus for PressInc TrovsERs, H. Mason, 
jun., Hull. 

11,031. Kerpstones for RaiLway Piatrorss, W. B. 
Heap, Birmingham. 

11,032. TorLET-ROLL HotpErs, The Gun Castor Com- 
pany, Limited, and L. R. Piercy, Birmingham. 

11,033. Lock-nuts, J. F. Bennett and J. 8. L. Ashforth, 
Sheffield. 

11,034. Sramprne in Lear Merats, H. Baeher, Bir- 
minghain. 

11,035. Rartway Carriace Covpiine, W. G. Potter, 
London. 

11,086. Hexu Paps, T. Cummings, Nottingham. 

11,037. SHutrites of Weavine Looms, W. Arnold, 
Halifax. 

11,038. PorTaBLE Gas Lamp, R. Allan, Aberdeen. 

11,089. ‘‘ HAND-CHANNELLING TooL,” A. J. Jackson 
and C. A. Grosvenor, Bristol. 

11,040. Evecrric Frre ALarms, J. F. A. Lueckert, 
Kingston-on-Thames. 

11,041. Automatic Exectric Circuit BReaKERs, A. 
Eckstein and D. B. Mellis, Manchester. 

11,042. FIRg-EXTINGUISHING SPRINKLERS, J, Fiddes 
and J. F. Watt, London. 

11,043, Frre-ExTINGUISHING Device, J. Fiddes and J, 
F. Watt, London. 

nee Fountain Pen Horpers, J, 8, Crowley, Man- 
chester. 

11,045. Lusricators, F. Olai, Coventry, 

11,046. Typewriters, H. J. Wagg, London, 

11,047. Two-spEED Gears, C. Clayton, London. 

11,048. INCANDESCENT BILLIARD TaBLe Licut, H. Gray, 
London. 

11,049. Lapres’ Skirt Grip, E. Reith, London. 

11,050. ADVERTISING by a Co-OPERATIVE MeTHop, W. 
O. Aves, London. 

11,051. Motor Cars, F. Gray, London. 

11,052. Crossincs in the PeRMANENT Ways of Rati 
ways, R. Brown, London. 

11,053. Sarety Lamp, T. R. Beaumont, London. 

11,054. Brake Hanpwies for Cycies, R. M. Kitto, 
London. 

11,055. Means for Jorntine Pigs, D. Marshall and J. 
F. Carr, Cheltenham, Gloucester. 

11,056. Wau Rosettes for ELectric LicaTine, A. P. 
and G. C. Lundberg, London. 

11,057. Packxinc Rina for Pistons, D. Roberts, Bir- 
mingham. 

11,058. Winpow or CASEMENT Fastener, P. W. Kerby, 
Birmingham. 

bg se Stain Remover, J. Metcalfe and M. Blakeley, 

mdon, 
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11,080. Corn-FreED Game of SKILL, J. Jofeh, London. 

11,061. Sarety Lock for Rarpway CaRR1AGE Doors, J. 

aag, London. 

11,062. Apparatus for Lirrinc Coa, F. W. Tannett- 
Walker, London. 

11,063. TeLescopes for GuN-sicHTING, T. R. Dallmeyer 
and H. Hill, London. 

11,064. PHorograpHic Dark Suipg, J. P. Howe, 
London. 

11,065. Spggp-REDUCING Gear for WinpING ENGINES, 
Eiektrizitiits Actiengesellschaft, vormals W. Lah- 
meyer and Co., London, 

11,066. Manuracture of Exp.iosives, W. G. Brodie 
and The British Moss Litter Company, Limited, 
London. 

11,067. Contest Macurngs, M. Stoltz, London. 

_— Packine Saests of Metauuic Lear, W. H. Coe, 

mdon. 

11,069. Optica. Instruments, H. H. Lake.—(F. 
Hawilton, United States.) 

11,070. Scraprnc the Inrerion of Topacco PIPE 
Bow s, W. Doubleday, London. 

11,071. INTERNAL Combustion Enorngs, The British 
Thomson-Houston Company, Limited.—({ Allgemeine 
Elektricitdts-Gesellachatt, Germany.) 

11,072. Execrric Resistances, The British Thomson- 
Houston Company, Limited.—(Al/grmeine Elektrici- 
tits-Gesellachaft, Germany.) 

11,073. Execrtric Switcues, The British Thomson- 
Houston Company, Limited.—(.4//gemeine Elektrici- 
tiits-Gesellachayt, Germany.) 

11,074. Stenatuine Systems, The British Thomson- 
Houston Company, Limited.—({7The General Electric 
Company, United States.) 

11,075. BLocK-SIGNALLING Systems, The British Thom- 
son-Houston Company, Limited. —(The General Elec- 
tric Company, United States.) 

11,076, SicNaLiinc Systems, The British Thomson- 
Houston Company, Limited.—(The General Electric 
Company, United States.) 

11,077. StenaLtinc Systems, The British Thomson- 
Houston Company, Limited.—(The General Electric 
Company, United States.) 

11,078. StaNaLLinec Systems, The British Thomson- 
Houston Company, Limited.—(The General Electric 
Company, United States.) 

11,079. Stanattinc Systems, The British Thomson- 
Houston Company, Limited.—(The General Electric 
Company, United States.) 

11,080. SicnaLuina Systems, The British Thomson- 
Houston Company, Limited.—(The General Electric 
Yompany, United States.) 

11,081. Sarery Devices for SicnaLuinc Systems, The 
British Thomson-Houston Company, Limited.—(The 
General Blectric Company, United States.) 

11,082. Driving MecuanisM for SELF - PROPELLED 
Veuiciss, E. A. Carolan.—(The General Electric Com- 
pany, United States.) 

11,083. VeHIcLE Brakss, E. A. Carolan.—({The General 
Electric Company, United States. 

11,084.. SuppLy Systems for Borters, E. A. Carolan.— 
(The General Electric Company, United States.) 

11,085. Borers, E. A. Carolan.—(The General Electric 
Company, United States.) 

11,086. TeMPERATURE INDICATORS for FLasH BorLers, 
E. A. Carolan.—{ The General Electric Company, United 
States.) 

11,087. Liguip Fort Buryers, E. A. Carolan.—(The 
General Electric Company, United States.) 

11,088. Fivuz Construction for Venicugs, E. A. Caro- 
lan.—(The General Electric Company, United States.) 
11,089. ELgcrrostaTic INSTRUMENTS, The British 
Thomson-Houston Company, Limited.—({The General 

Electric Company, United States.) 

11,090. Exectric Switcues, The British Thomson- 
Houston Company, Limited.—(The General Electric 
Company, United States.) 

11,091. Toots for Benpinc INSULATING TuBEs, The 
British Thomson - Houston Company, Limited.— 
(Allgemeine Electricitits-Gesellachatt, Germany.) 

11,092. Roap VeuIcuEs, F. A. Rodewald, London. 

11,093. Exectric Meters, C. W. Atkinson, London. 

11,094. MANUFACTURING SOLUBLE ALBUMEN, C. Lewis, 
London. 

11,095. Driving Gears, G. 
London. 

11,096. Wate Stitch Sewinc Macuiyes, F. Wever, 
Live . 

11,097. Manvcracture of Stamps, R. A. Hadfield, 
London. 

11,098. AguaTIC MERRY-GO-ROUND, F. W. Croft, 
London. 

11,099. VexTILaTion of VeHicitEs, &c., C. A. Bond, 
London. 

11,100. Tires for CyciEs, F. Barlow, London. 

11,101. CARBONISATION of Peat, X. M. Rouxand B. W. 
Gonin, London. 

11,102. VessEts for OINTMENTS, L. Blatz and W. L. Fales, 
London. 

11,103. Riper for Roors, C. H. Lewis, R. G. Laws, 
and H. Moreton, London. 

11,104 Fapric Paps or Cusnions, A. F. Dunn, 
London. 

11,105. Manuracture of Water Gas, L. Guénot, jun., 
London. 

11,106. SPEED-RECORDING APPARATUS, E. D. Holmesand 
C. J. Heaton, London. 

11,107. Evecrric Lioutinc Apparatus, C. H. van 
Aspern, C. B. Robinson, and H. W. van Raden, 
London. 

11,108. PHorocRapHic Opsectives, F. Urban and 
Optische Anstalt C. P. Goerz Aktiengesellschaft, 
London. 

11,109. Bet Surrrzrs, H. J. Hoegh, London. 

11,110. ExpLosion Motors, L. Mertens, London. 

11,111. ELECTRICALLY-OPERATED Wincu, A. J. Gustin, 
London. 

11,112. Tuses for CicareTTe Ho.ipers, H. Millet, 
London. 

11,113. Manuracture of Spirits, W. H. Wheatley.— 
CUnternationale Spiritus - Industrie Gesellschast 
heschrankter Haftung, Germany.) 

11,114. JEWELLERY Movuntines, A. A. Boismaure, 
London. 

11,115. Supports for Bars for Barrep Winpows, H. J. 
Townsend and A. E. Ellen, London. 

16. ELECTRICAL SIGNALLING, L. A. Hards, Twicken- 

1am, 


Green and J. Miller, 


mit 


14th May, 1904. 


11,117. Dravent and Dust Exctupers, J. Johnson, 
Liverpool. 

11,118. Game of Navat Comsat, W. J. J. Davidson, 
Edinburgh. 

11,119. CHANGE-SPEED GEARING, E. Stott, Morecambe, 
Lancashire. 

11,120. INTERNAL ComrusTIon Morors, 8. J. and E. 
Fellows, Limited, and A. Nightingale, London. 

11,121. Lirr-conTROLLING APPARATUs, E. 8S. W. Moore 
and W. B. Bennitt, London. 

11,122, Exnaust for Cytinpers, C. Dawe, H.M.S. 
Hood, Home Fleet. 

11,123. TREATMENT of Orgs, J. S. McArthur, Glasgow. 

11,124. A New PeRFUMERY ARTICLE, F. W. Warrick, 
London. 

11,125. InvaLip Bepstgap, W. J. Colborne and R. P. 
Taunton, Birmingham. ‘ 

11,126, APPLIANCE for Hypravc ic Horsts, F. H. Rayer, 
Swindon. 

11,127. Compressep Arr Moror, F. Herbert and H. G. 
Fenwick, Birtley R.S.O., Durham. 

11,128. AuTomaTiC GOVERNING VaLves, C. Payant, 
Liverpool. 

i Brakes, R. J. Appleton and J. Oulton, Brad- 
ord, 

Tent Pott Carry-aLt, H. Dugdale and J. 

Foyard, Rochdale. 
,131. ATTacHMENT for Motor Lamps, S. Russell, 
Walsall, Stafford. 

11,132. Pwgumatic Boot Treg, T. Hartley, Radcliffe, 
near Manchester. 

11,133, PorTaABLE Brazine Heartu, J. G. Cracknell, 
Birmingham. 





11,184. Hexw Paps, F. A. Ellis and D. Honeywood, 
London. me | ; wes 

11,185. Foop for Horsks, 
fi 


wo aeta 


aon Is 
T. J. L. Mitton,’ Hudders- 
11,136. Coverines for the Feret,‘{I. Schofield, Man- 
chester, 
11,187. Drawine 
London. 
11,138. Printine TRADEMARKS, R. Tonge and J. Butter- 
worth, Pendleton, near Manchester. i2** 4s = 
11,139. BurNERs for INCANDESCENT Gas, V. A. Rettich, 
London. 

11,140. RatLway Brivegs, A. B. Geen, London. 

11,141. Dynamo Evecrric Macuinges, W. A. Ker and 
Paterson, Cooper and Co., Limited, London, 

11,142. Sregrinc Gear for Sarps, Carron Company 
and W. J. Rodgerson, London. 

11,148. Guovegs, J. Welsh, Coventry. 

11,144. OscrLLaTiInG TAPPET MEcHANISM, R. Nuttall, 
Manchester, 

11,145. Ratstine SuBMERGED Wrecks, R. T. Gilmour 
and T. Thompson, Stockton-on-Tees. 

11,146. Curr-HOLDER and Recuuator, J. W. Green, 


IMPLEMENTS,~ H. A. Swenson, 


igan. 

11,147. Srgam Generators, W. H. Owen, Glasgow. 

11,148. Mecaanism for Rockinc Fire-pars, J. Neil 
and J. Marshall, Glasgow. 

11,149. Wasainc Macuines, A. E. Shoesmith and J. 
Townsend, Keighley. 

11,150. PREVENTING INJURY to INCANDESCENT Gas 
Brackets, W. A. Thornton, Leeds. 

11,151. Brick Kiiys, J. Hamblet, Birmingham. 

11,152. Drivine Bert for Moron Cycies, W. Pollin, 
Holbeach. 

11,153. Tents, J. Dean and G. W. Widowson, London. 

11 154, Rotary Stgam Ewnarines, A. P. Lundberg, 
London. 

11,155. CarBurETTERS, H. R. B. Hickman, London. 

11,156. Extecrric CaBies, C. J. Beaver and E. A. 
Claremont, Lundon. 

11,157. Heaters for Feep-warter of Borvers, J. H. 
Dales and C. C. Braithwaite, Elstree. 

11,158. Purtryine Smoke, L. V. Barnabé.—(@. Mugna, 
Italy. 

11,159. OrnTment, A. and L. 

London. 

11,160, FurNacgs, F. E. Christensen, London. 

11,161. RecuLatine the Spgep of INDUCTION Morors, 
A. J. Boult.—(W. Kiibler and Actien-gesellschayt 
Stichsische Elektricitiits-werke, Germany.) 

11,162. KrtcHen IMPLEMENT, G. Lein, London. 

11,163. CoMBINATION Lamp SHapeg, G. L. Cumberland, 
London. 

11,164. Metaviic ALLoy, R. B. Wheatley, London. 

11,165. ADJUSTABLE PgepEsTaL for SuHartinc, T. T. 
Somes, Sheffield. 

11,166. INTERNAL ComBusTION Enorngs, J. H. Stirling, 
London. 

11,167. Srencry SHeets, F. Ellam, London. 

11,168. Sarery Devices for Protecting DyNamo- 
ELECTRIC MACHINERY, The Elektrizitiits - Actien- 
Gesellschaft vormals W. Lahmeyer and Co., London. 

11,169. Apparatus for StrETCHING TEXTILE Faprics, C. 
M. Didier, London. 

11,170, Gas Penpants, B. Ratcliff, London. 

11,171. AGRICULTURAL Macuinery, A. J. Hozier and 
A. Whatley, Swindon. 

11,172. Manuracture of OxycEen, La Compagnie 
Francaise de ]'Acétyléne Dissous, London, 

11,173. Toor Brusues, P. Singer, London. 

11,174. Matrurine of Wiygs and Spirits, V. Dorn, 
London. 

11,175. Pocket CIGARETTE-MAKING 
Holzrichter, London. 

11,176. SCAVENGING MacHINgEs, F. J. Melsome, London. 

11,177. Execrricity Merers, I. Revilliod, London. 

11,178. Macuine for Lastine of Boots, T. Peberdy, 

V. Earp, and I. Ross, London. 
Metat Capsutes for Borr.es, E. Goltstein, 


Butcher Dominy, 


Apparatus, C. 


11,180. Sprines for Car Szats, A. K. Baylor, London. 

11,181. AEROPLANE-MOTOR, T. Vuia, London. 

11,182. RecepracLtes for GRANULAR MarTerRiaL, P. 
Bohm, London. 

11,183. CoIn-FREED VENDING APPARATUS, H. H. Lake. 
—(W. Abel, H. Wollheim, and A. Schunach, Germany.) 

11,184. Brarp or Lace Macuines, F. A. Schmidt, 
London. 

11,185. ApJusTABLE TrovusERS Protectors, C. E. 
Player, Penryn, Cornwall. 

11,186. GRINDING MiLts, C. Lockwood, London. 

11,187. INTERNAL ComBusTION ENGINEs, Willans and 
Robinson, Limited, and A. T. Cooper, London. 

11,188. Sounp Recorp Discs for GRAMAPHONES, H. 
Cowen, London, 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette. 


654,697. Sream Boxer, C, B. Rearvick, St. Louis, Mo. 
—Filed August 5th, 1899. 

Claiin.—{1) In a water cleaner for steam generators, 
the combination of suitable plates for collecting, in the 
manner described, the solid impurities in the circu- 
lating water of a steam boiler, such plates being placed 
in the boiler below the waterline therein, with a feed- 
water inlet entering the circulating water before it 


[754,697] 




















reaches such plates, (2) Ina water c’eaner for steam 
generators, the combination of suitable removable 
p'ates for collecting in the manner described, the solid 
impurities in the circulating water of a steam boiier, 
such removable plates being placed within the boiler, 
and below the wate:-line therein, and at a point where 
there is a movement of the water. 


754,729. Grain Separator, J. K. White, Mansfeld, 
Ohio.—Filed May 14th, 1903. 

Claim.—{1) In a grain separator, the combination 
with an idler cylinder having buckets, and a sur- 
rounding screen, of a casing having a passage leading 
to and over said cylinder outward, and a second 
passage leading beneath said cylinder inward, and 
means for directing an air blast along the upper 

e. (2) In a grain separator, the combination 
with a casing having a passage leading along its top 
and another passage leading along its bottom, of a 
series of separating cylinders journalled within the 
casing between said passages, buckets within the 





cylinders, screens surrounding them, a series of fans 
sear copaes in the casing between the cylinders, each 
having an upper mouth directing a blast of air out- 


ward along the upper passage and a lower mouth 
directing a blast of air inward along the lower passage, 
and means for rotating these fans in unison, the 
cylinders being driven by the air blasts only, 


754,793. Piston-rop, H. 4. J. Newmann, Girlitz, 
Germany.—Filed June 12th, 1902. 

Claim.—(1) A resilient piston-rod for tandem steam 
engines under tension to bulge upward between its 
ends, combined with pistons on the rod, which draw 
the same axially into a straight line, and slides for 
supporting the ends of the rod, substantially as 


specified. (2) A serics of pivotally connected resilient 
piston-rods for tandem steam engines under tension 
to bulge upward between their ends, combined with 
pistons on the rods, which draw the same axially into 
straight line, and slides for supporting the ends and 
the joint of the rods, substantially as specified. 


754,960. Bret Puuuey, E. Bauer, Chicago, Ill. 
December 28rd, 1902. 

Claim.—The combination with a wood rim-pulley, 
having a plurality of annular grooves with inclined 
walls, and a plurality of inverted V-shaped ribs, spaced 
apart by said grooves of bands of wear-resisting 
material, said bands being substantially V-shaped, 


Filed 


754.960 


with their open sides facing inwardly, and disposed 
upon the inverted V-shaped ribs contacting closely 
with the side walls of said ribs and constituting wear 
surfaces supported by the side walls of the ribs for 
cables running in the grooves of said pulley. 
754,984, DETACHABLE BLADE FoR STEAM TURBINES, 
EB. . Fagerstriim, Sundbyberg, Sweden.—Filed 
April lst, 1903. 
Claim.—In a steam or water turbine the combination 
of a wheel with transversal radial slits or grooves, 


aM 


metal sheet vanes inserted with their flat sheet-metal 

stems therein, and pins for securing the said stems in 

the wheel, said pins engaging the said stems directly. 

755,035. Fiurp Press, 4. 4. O'Brien, Philadelphia, 
Pa. —Filed January 18th, 1904. 

Claim.—In a fluid press the combination, sub- 
stantially as set forth, of a cylinder, a circular series 
of lugs projecting inwardly from the circular wall 
thereof near its inner end, a second circular series 
of lugs rigidly supported by the cylinder inwardly 
beyond the first series and arranged ina circle of lesser 
diameter than that of the first series, an annular 


[735,035] 
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plunger working in the cylinder and having lugs upon 
its inner end adapted to iuterlock within the first 
series of Ings in the cylinder, and a plunger working 
within the annular plunger and having at its inner 
end a series of lugs adapted to interlock with the 
second series of lugs within the cylinder. 


755,062. Srzam Turstne, F. D. Shepherd, Salt Lake 
City, Utah.—Filed August 11th, 1903. 

Claim.—In a steam turbine the combination of two 
cylinders in line with each other, a steam chest inter- 
mediate the cylinders, a series of pistons in each 
cylinder, consisting of discs having peripheral blades 
that successively increase in length, beginning nearest 
the steam chest, a shaft on which said discs are 
mounted, a shoulder or enlargement on the shaft 
engaging an end one of the series of discs, a clamping 
disc engaging the other end piston disc of the series, 
a series of blade-carrying rings in each cylinder that 
successively increase in diameter beginning nearest to 
the steam chest, a removable head closing the outer 





end of the cylinder, a filling ring in the cylinder next 
the said head, having a hole or holes aligning with an 
exhaust port or ports in the cylinder, and means for 


holding said spacing ring and said blade-carrying 
rings from rotation. 
755,094. Frep-warer Heater, W. Wright, 
Wandsworth, England.—Filed October 2th, 10 
Claim.—In combination with a water-heater, a tube 
for the passage of the water and a strip, extending 


[755,094] 























through the said tube, of wave-like form, said strip 
being out of contact with the tube at the apices of the 
wave-like portions, substantially as described. 


755,662. Garpack Crematory, &. &. Hill, Chicoyo, 
IU. —Filed June 10th, 1903. 

Claim.—In a garbage crematory, the combination 
with a furnace having an inlet for the garbage and an 
outlet forthe smoke and gases, of a forwardly movalle 
endless grate located in its lower portion, a feeder for 
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comminuted material and air located in the front part 
of the furnace just above the grate, means to hold and 
supply comminuted material to the feeder, and means 
to force air under pressure through the feeder, sub- 
stantially as described. 
755,938. Arr-pump ror Steam Enaryes, &. Richar!- 
zon, Glasgow, Scotland, - Filed August lth, 1902. 
Clain.—A double-acting vertical air pump, com- 
prising a combined piston and plunger F, a casing A 
having an opening L, a cylindrical liner E fitted in 
said casing and having orifices ¢ connecting the inside 











of the liner with an annular passage D without the 
liner, a cover H on said liner, valves K on said cover 
connecting the interior of the liner with the casing A, 
a ket M forming an extension of said casing and 
valves N connecting said pocket with the upper end 
of the casing, substantially as and for the purpose set 
forth, 
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SOME EARLY MACHINE TOOLS. 
No, III.* 


Arrer making the great radical improvement in the | 
slide rest as explained and illustrated in our previous 
articles, its inventor was not long in putting it to practical 





machinery, all of which was 

















produced at Henry 
| Maudslay’s works, and in the making of which he found 
| his improved slide rest indispensable. 
other machine tools used in our own and foreign ship- 
| building yards were turned out at the same works. 

In Fig. 12 we give illustrations of a lathe made by 


At the same time 











Both coaks and treenails were made of hard wood 
turned to size, and cut off to length required in such a 
lathe as shown in Fig. 12, the bed and standards of 
which were of hard wood; the headstocks—front and 
back—being of cast metal. For the more special pur- 
poses for which this lathe was devised, it was furnished, 
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Fig. 12-LATHE FOR TURNING COAKS AND TREENAILS 


use in the production of other machine tools. Almost 
its first application was in executing the requisite tools 
and special machinery in the making of “ ships’ blocks” 
for Mr.—afterwards Sir Isambard—Brunel; these tools 
were highly ingenious contrivances, but they do not come 
within the scope of these articles, and our space has too 
many claims upon it to allow of giving them even the 
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briefest notice. 
of our readers unacquainted with the fact, that early in 
the nineteenth century—1808—Government works were 
established in Portsmouth Dockyard, and. fitted with an 
j installation of Mr. Brunel’s famous block-making 


* No, If. appeared May 20th. 








It may, however, be interesting to those | 
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Fig. 13—METHOD OF DRIVING LATHE 


Maudslay for shaping “treenails,” cutting “coaks,” and | when turning coaks, &c., with a movable support- 


other purposes, in one of his Majesty’s—King William IV. 
In the old shipbuilding days when 
“timber " was the only material of construction of war 
and other ships, “ coaks ” and “ treenails * were as much 
a necessity in their building as the butt strap and rivet of 
As none of the frame timbers of a 


—dockyards. 


the present time. 


Fig. 14—MAUDSLAY’S 8iin. CENTRE LATHE 
wooden ship ever reached from the keel to the main 
deck, but were made up of short lengths, they were fitted, 
where they butted together, with “coaks” tightly driven 
into their “heads” and “heels,” whilst the outside 
planking was, secured to the frame timbers with several 
wooden bolts, or “ treenails.” 








ing bracket, fitted with a conical brass collar, 
so that after a certain length of the material had 
been turned to the size required, the back head- 
stock was removed, and the turned part cut off to the 
lengths wanted. To ensure the proper size of the coaks 
as to diameter being attained, the coned collar shown 


(4 


Swain Sc. 


attached to the supporting bracket was at the commence- 
ment of the turning, when the work was between centres, 
slipped over the back centre pin, and used as a gauge 
until a length was turned; the back headstock was then 
shifted, the bracket just mentioned brought into use, and 
the coned collar attached to it, as shown, this latter being 
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kept up to its work by an attachment fitted between the 
lathe cheeks—not shown. in the sketch—and the hand 
wheel, rack, &c. For turning “ treenails,” which were 
several times the length of a “ coak,” an adjustable turn- 
ing gouge was sometimes attached to the movable 
bracket, which traversed the lathe bed the necessary dis- 
tance by means of the rack and pinion arrangement 
worked by hand. 

Fig. 18 in our illustrations of this lathe shows how it 
was driven. <A large cast metal hand wheel, some 6ft. in 
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LATHE 





Fig. 15—END VIEW OF 8tin. 


diameter, and fitted with three speeds for belt driving, 
was set up between a pair of A frames or standards of 
Maudslay’s well-known pattern, which, it will be noticed, 
were capable of being taken to pieces. Attached to joists 
of the floor above the turnery were two wooden brackets, 
from which depended an adjustable jointed frame, in 
which, carried on centres as shown, was a shaft fitted 
with two belt pulleys of equal size, for connecting up the 
hand wheel, and a gut pulley of two speeds for driving 
that on the lathe mandril; the requisite tension on both 
belt and gut bands being obtained by means of the 
counterweight shown attached by a rope to the pulley 


| 
rendering it impossible for the clamping plate to get out 
of its proper position, the clamping bolt, which has a 
square neck assisting in this. 
Turning from lathes specially devised and constructed 
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DHT WANA | 


the aid of what is known as “ back gear.” This lathe Wag 
| specially devised for workshop use at a steam engine 
| manufactory at Bombay. It had a cast iron bed about 
| 10ft. long, front and back headstocks, also of metal, with 
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Fig. 17—-LATHE FOR TURN 
at Maudslay’s works for wood-turning purposes in our 


own and foreign shipbuilding yards, we revert to some of 
those for turning metals made at the same works for 

















Se 


Swain 


ING COCKS AND GLANDS 


Shin. height of centres, and was fitted with slide and 
hand tool rests, boring collar, &c., as shown in plan and 
elevation, The lathe bed was supported on Mauds- 


frame. A noticeable feature in the bed of this lathe, engine factories abroad, as their design and construction lay’s pattern cast metal standards, three in number, 
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which was a forecast of the shape subsequently adopted | 
in lathes with metal beds, is that the clamping plate | 
through which the bolt passes that holds the back head- | 
stock in position is here made to slide in a groove cut in | 
both lathe cheeks, as far along their length as it is possible | 
for the headstock to be traversed; this groove thus | 
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Fig. 16 -WHITWORTH'S FIRST SLIDE-REST LATHE, 1835 


forms a stage in the evolution of this particular machine 
tool. 

In Figs. 14 and 15 we give an elevation, plan, and end 
view of an 8}in. centre lathe for general use, in which is 
introduced the feature of gaining power at the cutting 
tool by a reduction of speed of the lathe mandril, with 


| REA Se = 
~ End View. ‘Mandril End, 


Swain Sc, 


which support was also shared by the “lathe bench,” 
which always formed a feature in the Maudslay 
machine tools. This bed throughout was a single 
casting, its two cheeks, except where bolted to the 
standards, were of [~ section. At its fixed headstock end 
the width across the bed at the top was extended into an 
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overhung bracketed flange, to which the pedestal bear- 
ings for carrying the back gear shaft were bolted as 
shown. This back gear consisted of a toothed wheel on 
the lathe mandril, to which it was firmly keyed, gearing 
into a clutch pinion, which slid on its shaft, this shaft 
having a three-speed belt pulley keyed on its outer end, 
the mandril having its own independent belt pulley. By 
this arrangement it will be seen that the lathe was adapted 
for ordinary turning work in metals at the various speeds 
required, or for boring purposes at a slow speed for cast 
iron or steel, to the highest speed wanted for softer 
metals. From the foregoing brief description, with the 
illustrations we give of it, it will be understood that this 
turning and boring machine tool must have been a 
welcome addition to the appliances to be found in a 
colonial engine factory in the early years of the nineteenth 
century. 

In 1885, Joseph Whitworth, of Manchester, the subse- 
quent inventor of some of the best machine tools now in 
use, brought out his first self-acting slide lathe, a plan, 
elevation, and end view—taken behind the mandril—of 
which we give in Fig. 16. This highly ingenious contriv- 
ance consists in the main, of a double-cheeked metal 
lathe bed, which supports a slide rest carrying the cutting 
tool, fast and adjustable headstocks, &c.—all of cast 
metal— together with the accessories necessary for its 
correct working, all of which were of such design and 
construction as enabled the machine in the hands of a 
skilled operator to produce work of a class and finish 
seldom attained in any previous metal-turning appliance. 

The notable feature claiming attention in this improved 
form of tool is the design and adaptation of the lathe 
bed to its special intended purpose. On inspection of its 
illustration it will be noted that the top part of this bed 
in front is made wider, and extended to a greater distance 
from the centre than the top of the bed at the back, which 
was made for the purpose of giving greater stability to 
the slide rest supported on it, and protection to the main 
or “leading” screw —propelling that rest—which is 
placed under the projecting flange within the bed, and is 
thus sheltered from injury and dirt. The mandril had, 
as shown, a stepped speed pulley keyed on to it, driven 
by belt from pulleys on the overhead driving shaft. To 
traverse the slide rest up and down the lathe bed the outer 
end of the mandril was fitted with a spur wheel as shown, 
which, through an intermediate wheel gearing into one 
on the end of the main screw, drove it and traversed the 
slide rest, the connection between the rest and screw 
being effected by a half nut—mounted between brackets 
on the underside of the slide rest—having a hollow screw 
formed in it of the same pitch, &c., as the main driving 
screw. This half nut was slid in and out of gear with 
the screw by the jointed lever shown in the illustration. 
This rest was used for traversing, facing, and boring just 
as a modern rest is used. 

In order to fix the slide rest firmly—that is, to 
prevent its shifting in a longitudinal direction when the 
half nut was out of gear with the main screw—there was 
provided a screwed pin with a disc at its lower end, 
which was made to press with sufficient force against the 
bed of the lathe to hold the slide rest securely. 

To bring the slide rest up to its work, or to withdraw it 
therefrom, gear was provided, as shown, to traverse it 
along the lathe bed. Shifting gear for the driving belts 
from the fast to the loose pulleys, and vice versd, was 
also provided as shown. By attachments to the sliding 
rod, extended as seen in the illustration along the front 
of the lathe bed, gear was provided for arresting the 
traverse of the slide rest either way, when the lathe was 
employed for cutting screws. 

That the Maudslay firm continued its career as 
ingenious and enterprising machine tool makers long after 
the demise of its founder, which occurred in 1831, is seen 
in the machine, an illustration of which we give in 
Fig. 17, for the turning of cocks and glands. It is called 
in the old drawing, of which our engraving is a reduction, 
a “lathe ;” it has, as its main features, a vibrating 
headstock or frame—pivoted on centres—fitted with a 
mandril carrying a coned speed pulley and worm wheel, 
together with a slide rest for the cutting tool, which, 
with the open-fronted box frame shown to which the 
parts are attached and forms the bed of the machine, 
constitutes the whole contrivance. 

This machine was used as follows:—On the face plate 
shown screwed on to the end of the mandril, the body 
part of an open or close-bottomed cock was chucked and 
secured. The tool holding part of the slide rest being 
adjustable to an angle—within certain limits—the body of 
the cock was bored out, and its top flange faced square 
with the axis of the cock plug. The gland of the cock 
having been previously prepared—as to boring and 
turning—was put into its place in the body of the cock 
and secured. Now the work done up to this point on the 
cock had been effected with the headstock in the position 
shown in the illustration, viz., “upright;” but to be able 
to give the desired shape to the gland and body flanges 
while in the machine, it was necessary, as the cutting 
tool was practically in a fixed position during the revolu- 
tion of the mandril, that the headstock, mandril, speed 
pulley, face-plate, and the work attached to it, should be 
caused to move out of the upright position in a transverse 
direction to that suitable to the dimensions and shape 
required in the flanges of the gland and body of the cock. 

To give these flanges their required shape, the “ copy- 
ing” principle was applied in this machine. On the 
extreme left end of the mandril, as shown in plan, 
elevation, and end view, a metal pattern of the shape of 
flange required was fitted, and kept in proper position by 
a jamb nut, and in a bracket on the same end of the 
machine, and bolted in position to it, was a spindle fitted 
with a small friction roller. On withdrawing the two 
bolts shown, which keep the headstcck in its upright 
position, it will be seen that, supported as it is on pivots 
or centres, it can be inclined towards the machine 
operator at any convenient angle. Little angular vibra- 
tion, however, is required in giving shape to an ordinary 
gland flange. In this case, the friction roller on the end 





bracket of the machine having been set with its surface in [* 


contact with that of the gland pattern on the end of the 
mandril, as shown in end elevation, the flange of the gland 
of cock on the face plate being in the same position, on the 
mandril of the machine being put in rotation, the pattern 
on its end acted like a cam, a weight being put on the 
foot platform shown below, keeping the surfaces of the 
pattern gland and friction roller in contact, and the 
flanges under operation on the face plate of the machine 
were shaped by the cutting tool in the slide rest toa 
similar contour to that of the metal guide pattern. 

This machine was also made capable of cutting seg- 
mental slots—within its capable range—by means of the 
worm and worm wheel shown in front of the speed 
pulley on its mandri]. The intended slot or slots having 
been previously lined out on the work to be operated 
upon, and a hole drilled at each end, or ends, it was care- 
fully chucked on the face plate of the machine, and a 
suitable tool being put in place in the slide rest, the 
worm shown was run into gear with the worm wheel on 
the mandril and fixed in position. On turning the handle 
on the end of the worm shaft, the worm wheel was put 
in motion, which motion being imparted to the mandril, 
and through it to the face plate carrying the work, so 
much of the circle was turned through as was required 
for the intended slot. In the case of a wide slot being 
required, a narrow groove was cut on each side of the 
slot through the thickness of the plate, when its central 
part was removed and the sides completed with a finish- 
ing tool. For this curved slot cutting, the headstock of 
the machine was set to its vertical position, and secured 
in it, as shown in the end views in our illustrations, so as 
to ensure the sides of the slot cut being truly segmental. 





THE ZOELLY STEAM TURBINE. 


Tus steam turbine has already been referred to in our 
issue of Dec. 15th, 1908. Its manufacture was undertaken 
by Messrs. Escher Wyss and Co., of Zurich, and during the 
last eighteen months its constructive details have been 
revised and greatly improved. It is now being put on 
the market, and has been thoroughly tested by Professors 
Stodola and Wagner working in concert. Before giving 
the results of these tests, the new construction will be 
described, with the help of drawings kindly supplied by 
Messrs. Escher Wyss and Co. 

This firm classifies steam turbines under the two titles 
“Pressure” and ‘Excess pressure’? (Ueberdruck). By 
the first class they mean what is here commonly termed 
“action ’ turbines, while their second class corresponds to 
our “re-action.” They explain that in “ pressure”’ turbines 
fall of hydraulic pressure is confined to regions outside the 
running wheels, and that the driving of the wheels is solely 
due to spending of kinetic energy in doing work upon the 
blades. In the “ excess-pressure ” turbines the hydraulic 
pressure fall, according to their explanation of the mean- 
ing of the term, occurs partly outside and partly inside 
the running wheel. As this use of the term “ pressure 
turbine ”’ is exactly the reverse of that to which English 
engineers are accustomed, it may be well to warn English 
readers of German turbine literature against probable 
misunderstanding. Herr J. Weishiiupl, chief engineer to 
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The shaft is carried in three main bearings, one of them 
between the two cylinders, and all three on pedestals well 
separated from the cylinders, so that the bearings are not 
appreciably affected by conducted heat. Each cylinder 
is bolted to the bed-plate by foot brackets disposed 
symmetrically in the centre of the length of the 
cylinder, so that the heating of the cylinder does not 
cause its centre-line to warp or to deviate from 
normal position and direction by reason of its fixture to 
the bed-plate. The cylinders are carefully lagged to save 
radiative loss of heat, the lagging being covered by 
polished steel sheet. Each cylinder is made in halves, 


| the split being an axial horizontal plane. The flanges at 


this joint are ground to a steam-tight fit, and tae joint is 
a metal-to-metal one, no insertion of any kind being 
employed. When the upper half is lifted, it lifts with it 
all the upper halves of the row of five guide-blade discs 
These discs are, each of them, divided horizontally in 
halves, the joint being again a ground naked-metal joint. 
The lower halves need no special fastening to the 
cylinder ; the upper halves are screwed to the upper half- 

































Wheel Disc with 
Inserted Blades 
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Fis. 2 and 3—CONSTRUCTION OF WHEEL 


cylinder. These screws are arranged so as not to resist 
axial thrust on the guide-blade discs. The steam exerts 
a large axial thrust on these discs, the sum of the thrusts 
upon the five discs being equal to the whole fall of pres- 
sure in one cylinder multiplied by the face area of each 
disc. The discs are carefully faced back and front 
on their outer rims, and butt close against each other, 
each transmitting to the next both the thrust it receives 
from the disc in front, and, in addition to this, the steam 
thrust due to the pressure drop through the single disc. 
The last disc at the discharge or exhaust end delivers the 
total thrust to a faced internal flange cast on this end of 
the cylinder. The running wheels, which come between 


oe 


Fig. 1—PART SECTION, ZOELLY TURBINE 


Messrs. Escher Wyss and Co., states that Parsons’ 
turbine is the only existing example of an ‘ excess-pres- 
sure ” steam turbine, and that the Zoelly turbine is a pure 
“pressure” turbine. In the Zoelly turbine care is taken 
to preserve equality of pressure in frent cf and behind 
each of the running wheels. The pressure falls are stated 
to occur solely in the fixed guide passages between the 
successive wheels, and to take effect in generating kinetic 
energy in the steam before it enters to do work on the 
wheel. 

In this turbine no attempt is made to extract this 
kinetic energy in stages in successive passages through 
working wheels—-that is, by letting down the acquired 
velocity by steps in such a succession of passages. All 
the kinetic energy generated by each step-dewn, or fall, 
of pressure is said to be utilised in one wheel. 

The number of pressure stages is, however, greatly 
reduced below what is found in the Parsons’ turbine. in 
the turbine illystrated in this article there are only ten 
steps, five in the high-pressure cylinder and other five in 
the low-pressure. In Fig. 1 these two cylinders are 
shown, the first in outside view, and the low-pressure in 
section 


these fixed dises, are, of course, well clear of them: The 
large clearance, both at the periphery and at each wheel 
face, is one of the reasons why no fall of pressure occurs 
through each wheel. Because of the absence of such fall, 
none of the wheels are exposed to static end or axial 
thrust, and no “balancing pistons,” such as are used in 
Parsons’ turbines, are required. 

In the 400 kilowatt turbine here illustrated there are 
132 blades or buckets in each of the ten wheels, or 1320 
buckets in the whole turbine. Fig. 2 shows in elevation 
plan, and section, the method of insertion of these buckets, 
and their form, more in detail; the clamping being made 
clearer by the enlarged section—F'ig. 3. 

The blades or buckets are shaped as segments of cylin- 
drical tubes, the angle embraced by each blade section 
being about 120 deg., and the inflow and cutflow edge 
angles about 30deg. On the inner end of cach blade a 
dove-tail tongue is cut, which fits into a dove-tail channel 
or peripheral groove, which runs round the rim of the 
wheel disc. The one side of this groove is formed by the 
side-plate s, which is screwed on to the dise after all the 
blades are packed in place. Between the blades are laid 


| steel blocks milled to fit the concave and convex surfaces 
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of the blades, and extending radially from the base of the | taken wholly at the periphery in the manner already 


dove-tailed groove out to the curved line g h. These serve 
(1) as distance pieces, and (2) as clamps supporting the 
blades at their roots where the steam pressure causes 
the greatest bending moment some distance beyond the 
section where their bending strength is greatly reduced by 
the cutting out of the tongue. The clamping on this tongue 
by the plate s secures the blades from flying out by 


centrifugal force, and this clamp takes all the tension due | 


to this force. This radial tension is by far the severest 
stress to which the blades are exposed. The bending 
stresses due to the steam action are quite small. In the 
machine illustrated the speed is 3000 r.p.m., and the 
maximum horse-power about 500,while the wheels have 
an outside diameter of about 45in. This corresponds toa 
total peripheral driving force of under 500 Ib., which is 
divided more or less equally between ten wheels, and in 
each wheel is divided between 132 blades. Thus 
the steam driving force on each blade and the bending 
moment caused by it is really minute. The bending 
moments due to peripheral accelerations and retardations 
of speed are no doubt many times more severe, and if 
these were allowed to take effect on the weakened root 
section of the blade where the clamping tongue is formed, 
deformations would possibly occur. 

The blades are made of nickel steel and are carefully 
polished to reduce steam-rubbing friction. The whole of 
the rim of the disc and the clamp ring S are also smoothly 
turned and polished for the same reason, the spacing 
blocks between the blades being similarly finished. The 
disc of the wheel is press-forged from Siemens- Martin 
steel. As is shown in Fig. 2, its thickness is tapered from 
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Figs. 4—8—CONSTRUCTION OF DISC 


the centre outwards. The thickness of the inserted blades 

is also tapered outwards. This tapering allows the full | 
strength of each section to be utilised in resisting destruc- | 
tive centrifugal force, so that it maximises the safe speed | 
for agiven weight and diameter of wheel. The correct | 


referred to above. The faces at & and h, Fig. 5, are care- 
fully faced, and by these the successive rims butt against 


each other, the flange /& butting against the / face of the | 


next rim. The wheel buckets run freely in the recess 
under the flange *. In the open space q, between the 
rim k h and the body of the disc, are fixed the guide blades ; 
but, as the rim and the body are one casting, connected 


Kilowatt - Hours 


Fig. 10O—-STEAM CONSUMPTION 


together by the bridges pp, seen in Figs. 6 and 4, these 
guide passages do not occupy the whole peripheral area q. 
The running buckets, in passing the bridges p, are cut off 
from steam supply, this giving the intermittent action 
which has been found beneficial in modern steam turbines. 
At the high-pressure end of the machine the bridges are 
made wider, giving longer occultations to the steam 


pump. When the speed rises, the valve m puts « in 
communication through pipe f with the upper end of 
the servo-motor cylinder h, while at the same time it 
connects the exhaust e with the return tube b. This 
drives the piston g and the throttle valve / down, at the 
same time drawing down the long horizontal governoy 
lever, and thus once more lowering the valve m, and 
stopping the servo-motor action. 

With a 500 horse-power turbine with ten atmospheres 
working boiler pressure and running at 3000 r.p.m., the 
very carefully carried out tests of Professor Stodola and 
Wagner gave the results tabulated below. The work was 
done in driving athree-phase direct-coupled dynamo of Sie- 
mensand Halske make. The tests each occupied from three 
hours to twenty minutes, and averaged about one hour 
each, 

In calculating the effective power, the power spent on 
the exciter of the dynamo is subtracted, as this was 
excited from an external source. All the tests were 
carried through without difficulty or mishap. No notice- 
able vibration in the shaft occurred. The oil was fed to 
the bearing at temperature ranging between 30 deg. and 
| 85 deg. Cent., and flowed from them at from 40 deg. to 

50 deg. Cent. 

The results from the first-part of the table for saturated 
steam are summarised by the three curves in Fig. 10, 
The two heavy dots in this diagram at 390 kilowatt-hours, 
marked 8°539 and 5°77, are the superheated steam con- 
sumptions per kilowatt-hour and per horse-power-hour 
respectively. With saturated steam the consumption 

‘runs from 8°7 kilos. per horse-power-hour at }th normal 


























supply and smaller gate area: In the successive dia- 
phragms advancing towards the exhaust end, the bridges 
become narrower, and greater gate area is given to the 
flow of steam asits pressure drops and its specific volume 
expands. As seen in Fig. 1, the radial depth of the gate 


disposition of the sections of these discs has only been | area is also gradually increased towards the exhaust end. 
recently accomplished by somewhat difficult mathematical | This radial increase is made by shaping the distance 
calculations, due, we understand, to Professor Stodola. | pieces between the blades of the running wheel according 
The result has been to greatly raise the safe speed of | to the curve gh, seen in Figs.3 and 2. The passages 
running. As seen in Fig. 2, the wheel disc has a large | q in the fixed diaphragms are made parallel to facilitate 
central boss by which it is keyed to the shaft. For large | the insertion of the guide blades. These blades are shown 
sizes this shaft is made in two lengths, flange-coupled ; | in “ development” in Fig. 7, and in section in Fig. 6; in 
and in these sizes of turbine two intermediate bearings | both figures being indicated by the letter m. In Fig. 6 
are placed between the two cylinders. For low speeds | are seen oblique slots 71. These are sawn in the outer 
the shaft is made stiff; but for very high speeds it is | rim at h, and also inthe inner rim at O,, Fig. 5. The two 
made slightly flexible—in such measure that the normal | wings n n—see Fig. 7—on the guide blade are thrust 


speed lies above the “ critical” speed. 

The rings of guide blades coming between the running 
wheels are fixed in diaphragm discs, whose peripheries 
are close-jointed to the internal wall of the cylinder 
casing, and which stretch inwards to the boss of the 
running wheel, thus completely dividing the length of the 


Test number 


Gross power, K.W. ... 
Effective power, K.W. .. 
Revolutions per minute ... ... 1... 0... 
(Pressure, atmos. absuvlute 
Before the steam | Temperature, deg. Cent. 
trap Saturated steam temperature 
ECMO Sv sicce “esc xcs wes 
nena atmos. absolute 
Before first turbine | Temperature, deg. Cent.... : 
wheel Saturated steam temperature... 
\Superheat ...... oe 
Pressure in condenser, atmos, absolute 
Steam consumption per hour, kilos. ... ... 
Steam consumption per kilowatt-hour, kilos, 


| into these two slots, and the guide blade is clamped 
| after insertion by two ring plates, 0, and O,, screwed on 
| over the edgesn n. The ring plates are sunk in grooves 
| turned out for this purpose. One of them is shown to 
| enlarged scale in Fig. 8. As previously mentioned, these 
| guide-blade rings are cast in halves, the split being in the 


Dry saturated steam, 
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Fig. 9-GOVERNING GEAR 


| load to 68 at }-load. These correspond to 18 1b, and 15 |b. 
per horse-power-hour. 








THE INTERNATIONAL EXHIBITION AT 
ST. LOUIS, U.S.A. 
(By our Special Commissioner.) 
No. LII.* 

To provide for the convenient distribution of supplies, 
construction material, and exhibits, a complete railway 
system was laid out, extending all around the area of the 
Exhibition, and having numerous temporary spurs and 
branches to the building sites, kc. Connections wer- 
made with four lines of railways, and the construction 
department of the Exhibition Company had its own loco- 
motives for handling the railway wagons. 
miles of line were required for this railway, and owing to 
the broken character of the ground, it involved the building 
of some wooden trestle bridges over the ravines. There 
are about 3000ft. in all of this trestle work, the maximum 
height of which is 40ft. With spurs and sidings, there 


About twelve 


Superheated steam, 
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cylinder into separate chambers communicating one with | horizontal axial plane, with a close, carefully ground , are some 35 miles of line, and a fair-sized goods yard was 


One such 


the other only through the guide passages. 
At the 


diaphragm is shown in Figs. 4, 5, 6,7, and 8. 


inetal-to-metal joint. 
The only parts needing lubrication are the main bearings. 


| provided for the handling of wagons containing exhibits. 
| Some of the cars were unloaded here, while others were 


centre its boss 7 surrounds the boss of the running wheel, | The oil to these is circulated by a pump driven by worm- | run directly to the buildings. Large warehouses are pro- 


as seen in Fig. 1. The joint between these two bosses is | 
the only place where leakage past a diaphragm can occur. | 
The joint is not so close as to cause loss by friction. | 
The boss of the fixed diaphram is grooved internally, and 

these grooves are intended to act in the well-known way | 
as packings. Herr Weishiiupl calls these ‘labyrinth ” | 
packings, but the drawings do not show the construction, | 


gear off the main shaft, being returned after filtration and 
cooling. The shaft passes through four cylinder covers, 
in each of which is a stuffing-box with grooved metallic 
packing. 


| vided for storing the packing cases until the close of the 
Exhibition. The permanent way is laid with 60 lb. flange 
| rails. A part of this line is now utilised to form a portion 


| of the electric intramural railway, carrying visitors about 


The steam supply is regulated by a speed governor and | the grounds. 


servo-motor, shown in Fig. 9. Oil is the liquid used in | d aibi¢ 
It rises from an oil pressure accumu- | such vast area it is important to provide facilities for 


the servo-motor. 


Intramural transportation.—With an exhibition of 


which goes by that name in England in connection with | lator by the supply pipe a, and returns by pipe } to the | transporting visitors from place to place, so as to save 


Parson’s turbine. The steam thrust on each diaphragm is | 


tank from which the accumulator is fed by a small force 


* No, IL, appeared May 20th. 
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the time and weariness involved in walking. The most 
important of these facilities is the intramural electric 
railway, which makes almost a complete circuit, but is so 
laid out as to touch the points where traffic will concen- 
trate. Starting at one side of the main entrance, the 
line skirts the east side of the group of main buildings 
and the State Buildings; then, passing along the south, it 
returns to the Fine Arts Building, after which it traverses 
a portion of the undisturbed park, and, returning north- 
ward, passes the Horticultural and Agricultural Buildings. 
It then winds west und north to the Philippines enclosure 


system. Their principal dimensions are as follows :— 


Ft. in. 
Length over platforms ... ... ... ... -.. 48 2 
TORRE CRONE © vce. sine cic 1 nck” ban, Gan ove OO 
WRU OEM ole don cee sas law oad, Se 
Height, floor to ceiling Maal oct Mane “aa Ce 
Height, rail to top ofroof... ... ... ... .. 12 2 
Howes Weed WANE 5 5.0 ads. sic cts ee ee OD 
Bogie centres ors . 22 0 
Wheels bie Leite era. Ai taccagiar tydeaeicanee a 
Weleetdaspty gous bec, see tae cts ce 

. &2 


Passengers s ated... 





196 ampére-hours at 49 ampére rate; the weight of this 
is 2000 lb., while the total weight of the machine is 
5500 lb. Besides the cars for public use there are twenty 
broughams and hansoms, on the Woods system, for 
private and special use. 

Transportation on the Grand Basin and the lagoons is 
provided by a service of electric launches. There are 
about forty of these boats, which are 30ft. long, 7ft. beam, 
and seat thirty passengers. A six-cell Willard battery of 
| 88 volts, 140 ampére-hours capaci‘y, supplies current for 
| a Hertner multipolar motor of the automobile type, of 











and the athletic field. Running east again, it passes the 
Administration Building and the Foreign Building, and, 
after passing the main buildings and the amusement 
concessions, it reaches a terminal close to its starting 
point. The line was built complete by the engineering 
departinent of the Exhibition, and is operated by the 
transportation department. 

This is a double line, mainly on the surface, but 
elevated at some points and crossing some of the main 
thoroughfares by bridges, while other roads are carried 
over the railway. It is fenced in, and is protected by 
gates, watchmen, and cattle guards or stops at all level 
crossings. It is six miles long, with seventeen stations, 
the two terminals being arranged to handle trains on the 
shuttle system. The line is operated on the overhead 


Fig. i—VIEW ACROSS HEAD OF LAGOON 


The line is operated by the Exhibition Company, Mr. 
Scullin, director of transportation, being in charge. 
While the traffic is light single cars are-run at intervals of 
five minutes. As the traffic increases trains of two and 
three cars will be run, and the time interval reduced to 
three minutes. The entire trip of six miles with sixteen 
stops is made in forty-five minutes. 

Other means of transportation include electric brakes 
and wagonettes, wheel chairs pushed by attendants, and 
wheel chairs propelled by electricity and controlled by the 
occupants. An exclusive concession has been given for 
running a motor car service over certain routes within the 
grounds, and also for a service from the city to and 
through the grounds. All the cars are operated by electric 
batteries, and the company has a large storage and 
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24 horse-power. This drives a szrew propeller. The 
controller is made to give three forward speeds and two 
reverse speeds. The first speed forward throws the 
motor on 44 volts, with resistance in series with the 
armature. The next step cuts out the resistance, and 
gives a speed of 43 miles an hour, the motor making 600 
revolutions per minute. With the next step the battery 
is thrown in series, so that the motor works on 88 volts, 
and the speed is increased to 64 miles an hour. The 
reverse speeds are the same as the second and third for- 
ward speeds. When the controller handle is in the “off” 
position the battery is series-connected, and can be 
charged from a 110-volt circuit. These launches are used 
more for pleasure trips of general sightseeing than for the 
purpose of getting from place to place. 








machinery exhibit, and will be described later. 


trolley system. The power plant forms a part of the | 
The | The latter is equipped with a gas engine driving a dynamo 


Fig. 2—VIEW ON ONE OF THE CANALS 


charging station in the city and another in the grounds. 


rolling stock comprises fifty-two double bogie closed | of 150-kilowatt capacity. 


tramway cars with vestibuled platforms, cross seats, 
central aisles, and large windows. As the stations have 
high platforms, the cars are not fitted with the usual 
steps. The side doors of the vestibules are also omitted, 
folding platform gates being provided in their stead. 
Each car has four electric motors of 40 horse-power, and 
twenty-two incandescent lamps. The cars have solid 
forged and rolled steel wheels, the Van Dorn close 
couplings, and the Christensen multiple-unit air brake 








The equipment includes 125 cars carrying from twelve 
to forty passengers each. Fifty of these are breaks with 
five cross seats, and having a light roof or canopy, the 
sides being open, as shown in Fig, 3. They have two 
85-volt Westinghouse motors of 5 horse-power, with 
independent chain drives to the rear axle, giving speeds 
of 3, 6, 9, and 12 miles an hour. The wheels are of 
artillery type, with solid india-rubber tires. There are 
forty-two cells of “ Exide” battery, with a capacity of 

















Water supply—For the accommodation and refresh- 
| ment of the great crowds of visitors and attendants 
| peopling the Exhibition every day, an ample supply of 
| water for domestic purposes is required; this is not only 
| for drinking, but for the restaurants, toilet rooms, water- 
| closets, kc. In addition to this, the buildings being all of 
| timber construction, it was imperative to have an ample 
| water supply for fighting fire promptly and effectively. 
Water is also required for the lagoons, the cascades, and 

| the fountains, and for the supply of the boilers. 
The domestic water supply is obtained from the city 
water system, connections being made with a 36in. main 
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on the east side and with 12in. mains on the north and 
west. These connections are fitted with meters. The 
pressure in the mains is 95 lb., and at the buildings it 
ranges from 60 lb, to 95 Ib. The water is distributed 
through a‘system of 10 miles of 12in. to 6in, mains, which 
surround all the “buildings. There are also about eight 
miles of 3in..to -}in. pipe inside the buildings. The 
supply for each building is metered. 

For drinking purposes free filtered water is supplied at 
thirty-five taps distributed through the several buildings, 
and the Temperance Union has installed a drinking 
fountain. Mineral spring water is furnished by a con- 
cession company, which has seventy taps in the grounds 
and*400“¢slot machines” in the buildings. The public 
toilet conveniences comprise 3474 water-closets, 2133 
lavatories, 383 baths, 573 shower baths, 1121 urinals, and 
516 sinks. About half of these conveniences are free, and 
a charge is made for the others. 

Fire-protection system.—Water for the high-pressure 
fire-protection service is taken from Arrow Head Lake, 
inside the grounds, which has a capacity of about 8,500,000 
gallons. The lake receives natural surface drainage, but 
can also be fed by pipes connecting with the city mains. 
A 24in. suction main runs from this lake to the power 
station, and has two branches connecting directly with 
the 12in. city main. This pipe supplies a battery of four- 
teen Worthington “ Underwritec” fire pumps, 18in. by 
10in. by 12in., each with a capacity of 1000 gallons per 
minute, and arranged to maintain automatically a 
pressure of 150 lb. per square inch. They deliver to a 
20in. pipe line with two 16in. branches, and each pump 
is capable of supplying four fire streams. ‘These 
pumps are of the duplex double-acting type, and are 
supplied with air and vacuum chambers of large capacity. 
The fittings are of composition metal throughout, and the 
pistons and valve rods are of bronze. Every measure 
has been taken in designing these pumps to ensure that 
they will start at a moment's notice at any time, even 
after they have been idle for a long period. 

Each of the fourteen fire pumps is equipped with a 








Fig. 3--MOTOR CREAK 


din. Fisher governor to regulate the pressure so that it 
cannot exceed that at which it is intended to work. The 
governor stands in a vertical position and is placed on 
the steam main between the steam chest and the throttle 
valve. The upper end, or water cylinder, is connected by 
gin. pipes to the water discharge main about 5ft. beyond 
the pump, so as to avoid the effect of pulsation. The 
construction is shown by Fig. 4. The steam valve 
A has its stem extended up through the yoke B to 
the water cylinder C, which has a coiled spring surround- 
ing the rod and fitted between the bottom of the cylinder 
and the piston on top of the rod. The upper port of the 
steam valve is slightiy larger than the lower port, which 
gives an excess of upward pressure. As water is drawn 
out from the water-pipe connection the spring contracts 
and lifts the steam valve. Ofthe two hand wheels within 
the yoke the upper one is simply a lock wheel; the other 
is for adjusting the tension on the spring for the desired 
pressure. The valves and seats are of phosphor bronze, 
the seats being forced into the shell at a pressure of about 
7 tons per square inch. The contact faces of the valves 
and seats have an angle of 60 deg. to prevent the collec- 
tion of sediment. 

The fire protection pipe line system outside the build- 
ings includes about 15 miles of 20in. to 8in. wrought iron 
pipe, with hydrants 150ft. apart and 50ft. from the 
buildings. The inside system comprises nearly 14 miles 
of wrought iron pipe, 4in. to 8in. diameter, with hydrants 
150ft. apart and placed near the main posts. The 4in. 
pipes are also carried up to and along the roofs, where 
they have ldin. hose connections 100ft. apart. They also 
serve the few galleries, but the sprinkler systems in the 
towers, &c., are served by fire engine connections on the 
outside. 

Coils of hose are placed at convenient points, also reels 
of 500ft. of hose, and there is a Babcock fire-extinguisher 
to every 2500 square feet of floor. In each main building 
also there are four or six deck turret nozzles mounted on 
platforms high above the floor. These nozzles, which are 
similar to those used on fire boats or floating fire engines, 
are operated by hand wheels and gearing, revolving them 
through vertical and horizontal ares, so that they can be 
pointed in any direction. Each of these will throw a 3in. 
stream to a distance of 350ft. There are about 350 
hydrants outside and 250 inside the buildings, together 
with 550 gate valves. The outside hydrants have two 
2hin. nozzles for hose connections, with independent 
shut-off valves, and a 4in. nozzle for connecting up the 
suction pipe of a steam fire engine. The high-pressure 
branch to each building is connected with the low-pres- 
sure system, a check valve being provided,so that with 
the domestic pressure of 95 lb. the valve is open to admit 
the city water. When the higher fire pressure is turned 
on it closes the valve and shuts off the city water. The 
hydrants inside the building have one or two 2$in. 
nozzles. The total length of fire protection piping is some 
85 milcs. 





To handle the fire apparatus, there is a complete fire 
department, organised by the Exhibition Company, but 
recruited largely from the officers and men of the city 
fire department. The equipment includes the latest type 
of steam fire engines, with capacity of 1000 gallons per 
minute; chemical engines, hose wagons, ladder trucks, 
and aérial trucks for rapidly sealing high walls. There 
is also a complete outfit of fire-extinguishers, and the 
latest fire department appliances. There is, of course, a 
telegraph alarm system, with 222 boxes at various points 
of the buildings and grounds. There are five fire engine 
houses and 175 men, divided into ten companies. 

Waterways.—As already stated, there is a large sheet 
of water in the centre of the main group of buildings. The 
lagoon, between the Education and Electricity Buildings, 
is 250ft. wide and 1150ft. long. It opens into the Grand 
Basin, 500ft. by 600ft. A line of canals runs from each side 
of the basin to the end of the lagoon, forming a complete 
circuit, and these are all 75ft. wide, with about 5ft. of 
water. The sides of all these waterways are formed 
by short piles with dressed horizontal planking on the 
water side and rough planking on the land side. Puddled 
clay is rammed between the two layers of plank, and the 
earth is filled in behind, being finished off at the surface 
with a gravel walk or a lawn. The piles are attached by 
tie-rods to 6ft. anchor piles about 10ft. back from the 
wall. The top of the wall is covered with cement plaster- 
ing, reinforeed by expanded metal, and finished with 
ornamental posts, railings, statuary, &c. At different 
points there are twelve boat landing places, with steps, 
and these are decorated in the same way. The bottom 
of the basin and all the waterways is macadamised, to 
prevent the water from becoming muddy. 

The waterways have an area of about 17 acres, and a 
length of about 7000ft. on the course travelled by the 
launches. The canals are crossed by twelve bridges, of 
wood, faced with “ staff’? decorative work. Two of these 
are 8Oft. wide, and the others 50ft. wide. The bridges 
have a clear span of 52ft. 6in. for the arches, and a head- 
way of 12ft. at the crown. The radius on the intrados 
is 8Oft. at the crown, 30ft. Sin. at the haunches, and 
3ft. 6in. at the springing. 
They are built of plank 
cantilever trusses 3ft. apart, 
with cross bracing between 
them, while between the top 
and bottom boom of each 
truss is a solid web of plank- 
ing, 2in. by 12in. At the 
centre are joists, 3in. by 16in., 
framed into the ends of the 
trusses projecting from each 
bank. The floor has a sheath- 
ing of 3in. plank and 2}in. of 
asphalt. 

Fig. 1 is a view looking 
east across the north end of 
the lagcon, 250ft. wide, and 
shows one of the bridges, 
which is opposite the south- 
west corner of the Manufac- 
tures Building. Fig. 2 is a 
view along one of the canals, 
75ft. wide, with the Mining 
Building on the right and the 
Liberal Arts Building on the 
left. This also shows one of 
the bridges, and beyond it is 
the United States Govern- 
ment building. 

The waterway system can 
be emptied by gate valves 
in 24in. pipes leading to the 
covered drainage channel of 
the Des Peres River. It can 
be rapidly filled from water 
pipe connections at various 
points. It contains some 
20,000,000 gallons of water, Fig. 4—FISHER GOVERNOR 
and this is kept in circulation, 
flowing at the rate of 100,000 gallons per minute. This 
circulation is effected through the medium of the 
cascades, which form one of the most striking and 
picturesque features of the central picture, and probably 
the largest artificial water effect ever attempted. The 
loss due to seepage and evaporation is made good by 
water from a filter plant of 2,000,000 gallons capacity. 








GLascow UNIVERSITY ENGINEERING Soctety.—The annual 
excursion of the Glasgow University Engineering Society will take 
place in July, when Hamburg, Kiel, and Berlin will be visited. 
Tickets will be issued by the Committee for the return journey, 
from Glasgow to Hamburg, at a cost of £4 4s. third-class rail and 
saloon steamer, catering included. These tickets will be available 
to return by any of Messrs. Currie’s steamers from Hamburg 
during 1901. The following programme has been arranged : 
Wednesday, July 13th—11 a.m., leave Queen-street Station, 
Glasgow, for Leith. 2 p.m., sail from Leith by Messrs. James 
Currie and Co,’s steamer Coblenz, arriving at Hubener Quai, 
Hamburg, early on Friday morning. Friday, 15th—Visit Messrs. 
Blohm and Voss’s works, and make a tour round docks and 
harbour. Saturday, 16th—Visit Imperial Shipbuilding Yards, 
and Germania Shipbuilding Yard, and German warships in course 
of construction there, at Kiel. On Sunday, 17th, Berlin will be 
reached. Monday, 18th—Walk from the Bandenburger Tor, by 
way of the Tiergarten, Sieges-Allee, Rosseau-Insel, and Neuer See, 
to Charlottenburg. Inspect the experimental tank of the Techni- 
cal High School, and visit the Technical High School, Charlotten- 
burg, and laboratories, and Messrs. Ludwig, Loewe and Co.’s 
works and power station. Tuesday, 19th—Visit the works of the 
Allgemeine Elektricitaets Gesellschaft, and the Berliner Maschin- 
enbau Actien Gesellschaft. An alternative visit will be arranged for 
this day to the works of the Vulcan Shipbuilding Company, in 
Stettin. Wednesday, 20th—Visits will be paid to the Zeughaus— 
Museum of Arms—Royal Palace and Royal Stables, and Siemens 
and Halske Works. Thursday, 21lst—Visit the usual places of 
interest at Potsdam. Friday, 22nd—Visit the works of Messrs. 
3. P, Goerz, at Friedenau, and. sail from Hubener Quai, 
Hamburg, arriving in Leith on Sunday morning, the 24th. 





THE AIR COMPRESSOR. 
By R,. H. CoLiiycHam, 
No. I. 

THE ever increasing use of compressed air to perform 
work which was in the past done either by steam power 
or manual labour has made it imperative, owing to the 
cost of fuel, &c., that the compression shall be brought 
about in such a way that the greatest possible amount of 
the energy supplied shall do useful work in compressing 
the air in its cylinder, and the least possible amount of 
energy supplied shall be transformed into useless heat- 
energy, such energy being of necessity a loss, as will be 
shown hereafter, and therefore reducing the efficiency of 
the plant. 

To design a practical air compressor that shall have the 
greatest possible output of compressed air for the smallest 
consumption of fuel requires a knowledge of the theoretical 
principles underlying its production, not only that the 
several portions of the compressor may be properly pro- 
portioned, but also that the engineer may be enabled to 
apply these principles to the tests carried out on his own 
and other people’s compressors, and thereby see where 
improvements can be effected, and also the gain in 
economy, if any, due to changes in design. 

The object, therefore, of this paper is to indicate to 


c 8 





Yo, 
ch, 
~2M9, c 
vr 
ve 


Q Pvecxsrit 
r 

















Volume 
Fig. 1 


engineering students and all those connected in any way 
with compression plant how theoretical facts and 
formule may be made of use in the every-day practice of 
the drawing-office and testing plate. 

Theoretically, there are two main ways in which air 
can be compressed, namely, isothermally and adiabatically. 
Air is compressed isothermally when its temperature does 
not change; that is to say, when there is no loss in the 
work done on the air due to heat effects ; it is compressed 
adiabatically when, of all the thermal units equivalent to 
the work done by the piston of the compressor on the 
gas, none are lost to external sources, but all are retained 
in the gas, and are apparent by the rise in temperature of 
the same. 

It is with these two great cases of compression, which 
are only possible of realisation in practice under abnormal 
conditions, that we compare all results practically 
obtained. 

To do this, it is necessary to deal with a fixed quantity 
of air for all cases, and this is taken in what follows as 
being 1 lb. of air, its volume at the standard temperature 
of 60 deg. Fah. being 12°8 cubic feet. 

The calculation of the work done per Ib. of air on a real 
indicator diagram is not a difficult matter, as the horse- 
power exerted can be found from the mean pressure of the 
card in just the same way as when calculating the horse- 
power of a steam engine, and dividing this power by the 
number of pounds of free air taken in per minute, which 
can be obtained from Rule vii., given below, when divided 
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by 12:8, the horse-power per lb. of air is at once obtained. 

But to find the horse-power per Ib. of air for isothermal 
and adiabatic compression is a more difficult matter, and 
requires a knowledge of Differential and Integral 
Calculus. 

It is hoped that the following explanation will be of use 
to the non-mathematical reader in helping him to form an 
idea of the meaning of the use of the calculus for finding 
the isothermal and adiabatic work done in the calculations 
given below. Let GF BC, Fig. 1, be the diagram for 1 |b. 
of air isothermally compressed. It is well known that 
the pressure at any stage of compression is given by the 
formula—pv = 53-vt (I.) 

where p = pressure in lb. per square foot; 
v = volume of the air in cubic feet; 
= temp. Fah. + 461°1 deg. 

Now GI BCis just the equivalent of the real indicator 
card in that its area represents work done on the air by 
the moving piston, and if the real card was to be taken, 
and its inlet line equivalent to G I’ was to be divided into 
12°8 parts corresponding to the number of cubic feet in 
1 lb. of air, then the outlet line corresponding to BC 
would give the real volume of 1 lb. of air in the compres- 
sor at outlet. Thus the real diagram can be turned into 
a diagram for 1 Ib. of air, as shown above; clearance 
being neglected, as it is generally of small account, its 
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area would be equal to the real work done per |b. of air in 
the compressor by the moving piston. A simpler way 
has been given above of finding the real work done on air 
in a practical compressor, but to find the areas of the 
theoretical diagrams for isothermal and adiabatic com- 
pression the following method is used :—Suppose air at 
(p) lb. per square inch absolute was allowed to act upon a 
piston till 1 lb. of air at that pressure had been admitted 
to the cylinder. 

The volume in cubic feet for the 1 lb. of air admitted 
is given in the table below for various pressures, and, to 
find the work done per Ib. of air let the area of the piston 
be 1 square foot; then to admit (v) cubic feet it would be 
necessary for the piston to move (v) feet. The total 
pressure on the piston is 144 (p) lb., so that the work 
done in foot pounds per Ib. of air must be 144 >p v foot 
pounds, and to bring the same to horse-power it is only 
necessary to divide by 33,000. Reverse this process, and 
the work done during that portion of the compression 
stroke representing outlet of the compressed air is given. 
The theoretical piston will hereafter be taken as 1 square 
foot in area. 

In Fig. 7 take any very small portion of the area 
(F BC D A), as shown between pressures (p) and (p+ bp) 
where (bp) indicates a very small increase of pressure. 
The decrease in yolume for an increase in pressure of (b p) 


2 


v4 


is (bv). Then area of portion taken will be— 
ptiptbhp) x bv +2; 
4 (2 +bp) br 4 
that IS 3 7t é : = (? + PY hv 


2) 

If the area be imagined to become smaller and smaller, 
(bp) and (6+) will also become smaller and smaller, and 
there comes a time which is termed “ the limit’ when 


bp) 
( = ) becomes so infinitesimally sma!l that it can be dis 


regarded, and the area of the small section then becomes 
really equal to (p.dv), — (bv) is changed to (dv) to show 
that the limiting value has been reached. 

To find the area of the portion under the compression 
curve, it is only necessary to add up all these minute 
areas from the stage of compression where (v) has the 
value (AD), to the stage when its value is (CB); this 
process is termed “ integrating.” 

The area (A F BC D) is the sum of the areas (C B E D) 
and the area under the compression valve, and the area 
(CBE D) is quite easily found from the product of its 
sides in the terms of pressure per square foot, and 
volume in cubie feet. 

_ The area of the rectangle (G F A D) is then subtracted 
from the sum of the other two areas, for it represents an 
umount of work done on the air by the piston during the 
compression stroke which is balanced by the work done 
on the other side of the piston due to the atmospheric 
pressure of the inlet air. 

_ The isothermal work done per Ib. of air between the 
limits of pressure (p,) and (p,), as shown in Fig. 2, ean be 
found as follows : 

It is given that 

pe =e, or, pu =S53.vl 


as 
c c 
; and pdv =f .dv 
Vv v 

v 


= v2 


hence p = 


Integrating, c log (v; — v,) = area under the isothermal 
curve, 
eis = c log, R. 
otal isothermal work done per Ib. of air R 
= pyo(1 + loge R) — pyr; (IT) 


where R = ratio of isothermal compression. 





The isothermal mean pressure — 
Vi , , 
Pu = RO + log, Rk) = Py 

The maximum amount of piston work done in Com: 
pressing air is expended when the pressure and volume at 
any stage follows the law, pv" = constant; (") is the 
ratio of the specific heats ofair at constant pressure and at 
constant volume. The specific heat at constant pressure 
equals ‘2875 British thermal units, hence its mechanical 
equivalent is equal to 184.77 foot-pounds. The specific heat 
of air at constant volume is equal to *1689 British thermal 
units, and its mechanical equivalent equals 131-6 foot- 
pounds. 


compression, for air so compressed neither gains nor loses 
heat due to external causes. The work required to com- 
press 1 lb. of air when following this law between the 
limits, p, and p,, is found as below. 

Area of an infinitely small portion of the area lying 
under the adiabatic curve is equal to p dv— 


- 
de = dv 
) = 
The whole area lying under the adiabatic curve is given 
by— 
ce? = vs 
| cv . d v 
v= T, 
Integrating, 
eon 
Area evs — cv} . 
l—n 
Pas — Pat's 
ie l1-~n 


Total adiabatie work done— 


505 — PV 
ra + Pp 6 Pits — pst’s 


= " (vss — ies) 
iw Piri 


Adiabatic mean pressure 


a>» (vs — 1 - ) 
l—n inlet r 


where 7; = ratio of adiabatic compression. 


(LIT.) 


The difference between the adiabatic and isothermal | 


quantities of work done gives the amount of work 
that is turned into heat in compressing the air. 





TRIALS OF THE SS. ANTRIM. 





THE twin-screw steamer Antrim, the first of the quartette 
of cross-Channel steamers built and now ‘under process of 
completion on the Clyde and at Barrow for the new service 
of the Midland Railway Company, between its new port, 
Heysham, on the Lancashire coast, the Isle of Man, and 
Belfast, has passed with signal success through her official 
speed trials. The Antrim is the contribution to the 
quartette by John Brown and Co., Limited, of Clyde- 
bank. Herewith we give an illustration of the vessel 
as she proceeded on her trial on the 19th inst. The 
whole of the arrangements for the trial were in the hands of 
the Clydebank firm, and lasted over a period of six hours. 
The trial commenced at noon, by which time the guaranteed 
speed of 20 knots was reached. Between 12.15 and 130 p.m. 
four runs over the measured mile at Skelmorlie were made, 
giving a mean of means of exactly 21 knots. The veszel, 
after manceuvring for a time in the Firth of Clyde, was 
taken round Ailsa Craig, the trial finishing at 6 p.m. opposite 
the Cloch Lighthouse. Over the whole period the average speed 


From these values it will be seen that n = 1°4. | 


The law, p v" = c, is termed the adiabatic law of air | ; r 
| the performances of the vessels with reciprocating and those 





was 20°6 knots. 
double-ended boilers; but in accordance with the provision of 
the contract the former was not made use of throughout the 


The vessel has one single-ended and two 


trial. The Midland Railway Company was represented by 
Professor J. H. Biles, and Mr. Gray and Mr. Yardley, of the 
firm of Biles, Gray and Co., from whose designs the Antrim 
and her three sister vessels—-the Londonderry at Dumbarton, 
the Donegal at Greenock, and the Manxman at Barrow— 
have been built, and are being superintended to completion. 
As is well known, the ae Tears amg vessel and that at 
Barrow are being fitted with turbine machinery, while the 
Antrim and Donegal have ordinary reciprocating engines. 
All the vessels are of the same dimensions—330ft. long, 42ft. 
moulded breadth, 18ft. moulded depth to upper deck and 
254ft. to promenade deck—and of the same general design, 
and the means this affords of instituting comparisons between 


with turbine engines are unusually favourable to accuracy. 
In the case of the Antrim and the Denny-built Londonderry, 
the conditions are specially interesting, the Clydebank firm 
having as high a reputation for fast river steamers as the 
Dumbarton firm has for river and Channel steamers propelled 
by turbines. It will not be very long before both vessels are 
in service. 








STORING COAL AT GIBRALTAR, 


A vERY curious plant for handling coal has just been com- 
pleted by Graham, Morton and Co., Limited, Leeds, for the 
pumping station at Landport, Gibraltar, to the order of the 
Crown Agents for the Colonies. The store to which the coal 
has to be conveyed is hewn out of the solid rock, and is abso- 
lutely bomb-proof. The coal store, boiler-house, and the 
engine-room adjoining, are worked under compressed air, and 
are therefore necessarily air-tight. A special feature is the 
arrangement of the plant in such a way as to retain the air- 
tight character of the coal store, and so avoid upsetting the 
compressed-air plant. The coal is elevated from the coal 
tip, 57ft. below the horizontal traveller. The skip by which 
the coal is conveyed has a capacity of 30 cwt., and is raised 
by means of a steel wire rope, half-an-inch in diameter, 
working over pulleys and wound roundadrivingdrum. After 
being raised to the level of the horizontal traverse the skip 
engages at this point with the carriage, which runs hori- 
zontally between girders running the whole length of the 
structure for a distance of 90ft., these girders acting as runners 
for this carriage, and being supported at intervals of about 
20ft. by built-up steel trestles 20ft. high. The skip-carriage 
is hauled along by a steel rope passing round a drum, driven 
by an electric motor and gearing, placed at the delivery end 
of the transporter. The skip is lowered into a receiving 
hopper, where it discharges. At the bottom of the hopper is 
an automatic arrangement, consisting of a hinged door con- 
trolled by a lever and balance weight; this door opens when 
there is sufficient coal in the hopper to overcome the balance, 
immediately closing after the coal is discharged, and so avoid- 
ing the escape of air. From this point the coal gravitates 
into the coal store, where it is used in the boiler-house for 
generating steam for pumping purposes. The time occupied 
by the skip travelling from coal tip to coal store is two minutes. 
At this end, and on a level with the motors, a small cabin is 
hewn out of the rock, where the man who controls the 
gearing for hoisting, conveying, and lowering the skip is 
housed, and has practically a full view of all three operations. 

This contract was secured by open tender, and includes the 
supply of the transporter for both hoisting and conveying, 
together with the steel structural work and delivery hopper 
with special contrivance for ensuring an air-tight seal. 

For official reasons we are unable to publish drawings. 
The reason why the coal is kept under pressure is that the 
boiler-house is under the rock, and there are no ventilating 
shafts, so that it is impossible to obtain air currents in the 
usual way. 








Ir is officially announced that the Harrow and Uxbridge 
Railway will be opened for public traffic on Monday, July 4th, 
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Indian Storage Reservoirs with Karthen Dams. By W1L1.1AM 
LUMMISDEN STRANGE, M. Inst.C.E. London: E.and F.N. 
Spon, Limited. New York: Spon and Chamberlain. 1904. 

Tats book is an amplification of a paper on “ Reservoirs 
in Western India,’ by the author, published in 
vol. exxxii. of the Minutes of the “ Proceedings” of the 
Institution of Civil Engineers, and from its thoroughness 
in dealing with matters of detail might very properly be 
entitled * A Manual for the use of the Irrigation Depart- 
ment of India,” for it embodies the best practice author- 
ised by that Department, and would, therefore, serve as 
« guide and handbook for the junior officers in preparing 
projects for sanction. As the author puts it in his 
preface, the book “is intended to be entirely practical,” 
and “covers ground which has not been occupied before,” 
and it has been his object to “treat this one class of 
work as exhaustively as possible, so that an engineer not 
previously acquainted with the subject should, after 
studying the book, be able to design correctly, and con- 
struet securely,-a storage reservoir with an earthen 
dam.” 

To the subordinate officers of the Department it should 
be invaluable from its minute dealing with details, and 
the elaborate instructions it offers in the ample 
appendices on almost every possible contingency of 
management. Besides all this, the author has advanced 
several original suggestions and recommendations, many 
of which are in-accord with advanced practice, and are 
“sure to be adopted by authority. 

Oa applying to practice the abstract principles advo- 
cased by him, he has taken as a concrete example a 
project on whica he was himself previously practically 
engaged, and by so doing gives the student the great 
advantage of a worked out example of his precepts. 

Having joined the Irrigation Department soon after the 
famine of 1876-7, a most important epoch in the history 
of Bombay irrigation, he has had the advantage of 
studying the numerous schemes for reservoirs, both small 
and great, complete and incomplete, proposed and 
rejected, which had been brought prominently to notice 
under the stimulus of that disastrous infliction. Many of 
these schemes, it is true, were but the echoes of investiga- 
tions conducted by the late General Fife, R.E., the 
original administrator of the Irrigation branch of the 
P.W.D., to whose inception most of the chief irrigation 
proposals and constructions in the Presidency are due. 
The serious drawback to certain of the author’s recom- 
mendations is the extra expense which would be involved 
by them, and it is very doubtful if, financially, any project 
could bear the improved methods he proposes, not, at 
Izast, so long as the stringent rules laid down by the 
financial advisers of the Government of India as to 
establishment and interest charges are in force. 

Chapter I. and its appendices deal with a number of 
interesting problems—run off, duty of water, silting, Kc. 
—amany of which are still far from being settled, but the 
author has gone into the subjects fully and carefully. 
Except to those who are in a position to study and 
examine each case, the “* Water-duty ” tables in Appendix 6 
are of little-practical value, and it will be safer to fall 
back on the “duties” usually accepted by authority, as 
set forth in paragraph 29 and Appendix 7. The planta- 
tions recommended are often valuable assets to the 
revenue, and by furnishing a supply of firewood to the culti- 
vators, will set free a quantity of manure for agricultural 
purposes, besides producing increased rainfall in the coun- 
try, and decreased evaporation over the catchment basin. 
The methods of determining the amount of silt deposit 
ia reservoirs are stili unsatisfactory. That recommended 
in paragraph 41 is very troublesome, and at best 
oly a mere approximation, for the heavier detritus cannot 
be taken into account. It is considered that the method 
of cross sections is the more reliable, and the objections 
to its use are easily overcome. The suitability of tank 
work for the employment of famine labour has been 
often traversed, and the author puts the case fairly, and 
with much force. 

In Chapter II. is described in great detail the prin- 
ciples of design and methods of construction of dam 
embankments. The questions involved are most im. 
portant, and have received careful attention. The 
question has been the subject of much criticism in the 
discussion on the paper read before the Institution of 
Civil Engineers, to which the reader should refer. The 
author’s great contention is for complete and thorough 
drainage, and though this may be a little overdone in the 
methods advocated by him, yet it is the keystone of 
correct practice, and as far as practicable his rules of 
design should be adopted. 

The introduction of puddle walling in dams, which 
forms the great point of difference between English and 
Indian practice, receives, of course, much attention, 
but the question hinges entirely on the fect that true 
puddle earth is not generally available in India, and 
the practice adopted in either case is the best and 
most economical in the circumstances, so that there 
is really no rivalry of system. The principles are 
clear; given the problem of forming a water-tight 
embankment, we find that in England a large quan- 
tity of pervious material is economically available, 
and to make this staunch an impervious septum of 
expensive clay puddle, also generally procurable, is intro- 
duced. In India the greater proportion of the soil of the 
country is naturally of a semi-impervious character, and 
when wetted and inexpensively treated by cheap labour, 
becomes fairly water-tight ; therefore, as true puddle clay 
is seldom available, it is economical to use’ this retentive 
soil treated by watering and rolling to form the great 
mass of the dam, and as it is treacherous stuff when 
exposed to the weather, and of low frictional stability, it 
is retained by an external layer of a more stable material, 
consisting of decomposing rock or “ muram,” having a 
high natural slope. The treated soil by its mass and semi- 
puddled condition retains the water, while the exterior 





coating secures the soil and allows leakage, should it 
occur, to drain away in safety through its own pervious 
structure. The author's object is to improve on this 
system, and his “ compounddam ” is an example applied 
to a special case, where there are closure difticulties as 
well. His contention is that on his system, though there 
may be leakage, and even saturation of the interior soil, 
there will be no slip. 

The origin of the concrete as well as puddle trenches 
across the bed of the feeder was to secure, during the early 
stages of dam construction, the puddle trench from the 
action of a sudden and unexpected flood, or if the closure 
were delayed over the rainy season, to preserve the 
trench and the river bed from scour. This duplication 
might have been avoided, but that it was considered that 
a more perfect union could be made between the com- 
pressible claysof the trench and dam than between the 
clays and the incompressible concrete core. 

In advocating a “ crest wall” on earth dams the author 
tinds himself in opposition to general practice, and he 
has no experimental proof to offer in support of the 
innovation, nor are his arguments in favour of it con- 
vineing. “Breaching sections” are of doubtful advan- 
tage, although they might be advisable in certain 
situations. The addition of berms, even to form a 
roadway, introduces complications which it would be well 
to avoid; but if admitted they should be of thoroughly 
well-drained material, and, if used as a roadway, very 
carefully fenced in. The treatment of slips is dealt with 
in a practical manner, and much may be learned from 
the observation and record of these failures. 

The chapter on“ Weirs ” is an excellent one, and worthy 
of careful study. The possibilities of the ‘ stepped 
weir” are considerable, in cases where such is applicable ; 
but we think that its advantages for overcoming the silt 
difficulty are over-estimated for earthen dams. These 
do not lend themselves to the construction of large under 
sluices at a low level in the line of the feeder, which is 
the only practical way of getting rid of the silt, and even 
in such position the sluices fail to dispose of the heavier 
detritus from Ghaut catchments, which is deposited far 
away at the head of the reservoir. 

Chapter IV., on “ Outlets,” too, is good and practical. 
The author has not mentioned a boat or raft as one of 
the economical modes of obtaining access to the valve 
towers. 

We hope that in a future edition we may find the 
subject of water supply to towns dealt with on a more 
extended scale as an independent subject, instead of being 
lumped up as “ Miscellaneous "in a chapter with other 
useful notes on general arrangements, plant, mainten- 
ance, office documents, &c. 

The appendices are ample,and much valuable informa- 
tion is stored in them. We think, however, that it is a 
mistake to risk rendering the volume at all cumbrous 
by including some thirty blank pages for notes, as is done 
in this instance. 

The table of contents is so very full that, with the 
division of the chapters into subheads and paragraphs, 
there is not much need for an index, which is omitted. 

The printing of the work is large and clear, and the 
plates are very fully dimensioned. 


British Engineering Standards. Coded Lists. Issued by 
authority of the Engineering Standards Committee. Vol. I. 
Compiled by Rospert ATKINSON. 1904. 

Tue Engineering Standards Committee, deeming it to 
be desirable that their standard sizes should be made as 
accessible as possible to purchasers all over the world, 
have entered into an arrangement with Mr. Robert 
Atkinson to prepare a telegraphic code of their findings. 
The result is a very large and well-printed volume, which 
may be obtained from Salisbury House, London-wall. 

The book contains, in the first place, the standardised 
specifications and drawings for the tramway rails and 
fish-plates, with which alone the volume deals. Next we 
have a directory of British rollers of sectional iron and steel, 
with the sizes they stock or roll. All thisis very well done 
indeed. The type is very clear, but a little too fine. This 
is followed by a directory of merchants dealing in iron 
and steel. Fourthly, we havea directory to constructional 
engineers, roof makers, bridge builders, &c. &c., followed 
by a list of shipbuilders. 

The volume concludes with a most complete Tele- 
graphic Code, in which, for example, dimensions are 
specified to 0° 005in. 

It will be gathered from this that the book is quite a 
mine of specialised information. It must be understood, 
however, that the Committee are not in any way re- 
sponsible for the Code or its publication. The volume 
is a quarto of 475 pages. When we consider how small a 
part of the work of the Engineering Standards Committee 
is represented by tramway rails, we contemplate with 


‘some curiosity the nature of the finished library of which 


this book is the first volume. It is easy to say that it 
must be found on the shelves of ‘every engineer’s library, 
but it is perhaps less easy to say how the shelves are to 
be found. Possibly, however, the completion of the Code 
will be an event’ of the remote future, and the man who 
has to give orders and prepare specificitions need not ke 
deterred by considerations about the fu‘ure from obtain- 
ing a book which will probably be found indispensable. 
Its universal adoption, to the exclusion of other codes 
for this particular work, will, of course, save a great deal 
of labour, and eliminate much chance of confusion and 
error. 





SHORT NOTICES, 

The Kletric Club Journal.—We have just received a copy of 
No. 3 of Vol. I. of a small periodical,which is called the Hlectric 
Club Journal. This journal is being published monthly by the 
Electric Club of Pittsburg, Pa., U.S.A. Although so short a time 
in existence, this little magazine has reached a circulation of some 
5000 and more. In the present issue we find six signed articles, 
these being: ‘‘ The Installation of Electric Cables,” by H. W. 
Buck ; “‘The Westinghouse Single-phase Railway System,” by 
Clarence Renshaw ; ‘‘A Test for Induction Motor Windings,” by 
G. H. Garcelon ; ‘‘ Applications of Alternating-current Diagrams,” 





by V. Karapetoff; ‘‘ Factory Testing of Electrical Machinery,” 
Part III., by R. E. Workman, and “The Making of a Man by 
Means of the Apprenticeship System,” by Frank R. Taylor, 
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THE NEWPORT WATERWORKS. 

THis important work, which has been in progress for ten 
years, was brought to a successful conclusion this week, and 
was formally opened on Tuesday. The works are situated at 
Wentwood, nine miles from Newport, and the history of the 
undertaking, like the majority of great municipal efforts, has 
been one of great anxiety to the large population interested, 
and of indomitable effort exercised by prominent men, many 
of whom have passed away without seeing their labours brought 
to a close. 

The reservoir is admirably adapted for its present 
purpose by its natural position as a lake amongst the 
hills, and it has a storage capacity of 400 million 
gallons. As in the case of the Cardiff water enterprise, 
the work was started by contractors, but eventually was 
undertaken by the Waterworks Committee of the borough, 
guided in the first place by Mr. Kirby, and after the end of 
his connection by Mr. Baldwin Latham. Enormous difficulties 
had to te surmounted, principally connected with the strata, 
and the difficulty of finding trustworthy foundations. The 
embankment at the base is 536ft. wide, and gradually slopes, 
being at the top 30ft. wide. It has cost over £100,000, the 
foundations requiring to be put in to a depth of over 200ft. 
This embankment is faced with dressed limestone pitching, 
and is joined by wing trenches, which spread into the hill- 
sides, both being formed of concrete and puddled clay. In 
one case the foundations are carried to a depth of 170ft., and 
in the case of the eastern branch to 190ft. The main dam 
is 800ft. long, while the combined length of the wings is 
750ft. The gathering ground is on the other side of the hill 
at Newchurch, 24 miles away, and ‘the water is brought 
to the reservoir by a tunnel 2} miles long. At the lower end 
of the reservoir is the valve tower, and connected with this are 
the mains to Newport, Mon., nine miles distant. The latest 
suggestions which have borne the test of practical experi- 
ence have been adopted in the scheme throughout 








Gas CoAL AND SHIPPING ConTRACTS.—In the present quiet state 
of the Yorkshire coal trade the attention of owners is engaged in 
the placing of the contracts for supplies of gas coal and shipping 
fuel which usually play an important part in the year's trading. 
This year the locomotive coal contracts were let at 8s. 6d. to 
8s. 9d. per ton, which was a reduction on the rates which prevailed 
during the previous year. Some anxiety has been shown in regard 
to the placing of the contracts for shipping. Coalowners contend 
that something like the locomotive contract rates ought to prevail, 
but shippers and merchants contend 8s. to 8s. 3d. should be the 
figure. Generally speaking, coalowners are rejecting the overtures 
of shippers, believing that when the Baltic ports open better prices 
will prevail. A like policy was adopted last year by the owners, 
which materially improved their trade at Hull and other ports. 
The gas coal contracts have been pretty largely placed at about 
6d. per ton under expiring contract rates, t year consumers 
obtained a concession of 6d. to 9d. per ton, so that consumers have 
effected reductions of fully 1s. per ton on the coal they burn, 
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RAILWAY MATTERS. 


Dunine last year 210 wagons of 85 tons maximum 
capacity were piaced on the Natal Government Railways. 

An international conference of the representatives of 
railways is announced to be held at Kénigsberg in Prussia, The 
conference will be opened about September 14th next. 

Sincrion has been accorded to the introduction of 
gykes’ electric block and interlocking between Rangoon and Insein 
on the Burma railways, and work will be started forthwith. 

Tut Canadian Trans-continental—Grand Trunk Pacific 
_-Railway Bill has passed the third reading in the Dominion 
House of Commons. The majority in favour of the measure was 
forty-six. 

[ur total number of locomotives built at the Baldwin 
Locomotive Works for the year 1903 was 2022, of which 298 were 
of the compound system. The average number of men employed 
throughout the year was 14,720. 

Tur railway from Hayes to the Niger is completed as 
faras Bamako—according toa telegram from the Governor General of 
French West Africa to the Colonial Minister, Paris —and trains have 
been run between that station and Usier. 

ARRANGEMENTS have been made by the Great Eastern 
Railway Company for a sleeping-car service on the Danish State 
Railway in connection with the Harwich-Esbjerg mail-boat service 
of the United Steamship Company of Copenhagen. 

A reW days ago a start was made with the construc- 
tion of the Moscow Ring Railway. During the summer the sum of 
£478,125 is to be spent on earthworks, while the estimated outlay 
on various buildings during 1904 will amount to £690,625. 


Tux proposed standard type of locomotive to be used 
on tle Natal Government Railways, for main line trains between 
Durl an und Ladysmith bas eight wheels coupled, and weighs, includ- 
inz the tender, 109 tons, Its maximum tractive effort is 33,250 lb. 


Tur tramway men employed by the Leeds Corporation 
have tried the split-turns system for sixteen weeks. When it was 
established, they objected, but agreed to give it a trial. They 
claim that it extends their work over so many hours that reason- 
able opportunity for relaxation does not remain. 


Tur Pennsylvania Railroad Company has followed the 
example of the Great Western Railway Company in purchasing a 
locomotive similar, except in minor details, to some running on the 
“rench Nord, Midi, and Orleans lines. The engine has been sent 
to the St. Louis Exhibition, where the trials are to be made. 


Accorvinc to Indian Engineering, the East Indian 
Railway, the most important and best-equipped system in India, 
is egregiously behind-hand in its methods of dealing with the 
The cause of this dislocation of the schedule is the growing 
season, 


mails, 
increase of passenger traffic during the ‘‘ globe-trotting ” 

Tur Atchison Topeka and Santa Fé Railroad has com- 
menced the construction work on its line to Eureka, in Humboldt 
County, boring a tunnel 1000ft. long in Humboldt County, near 
the southern end of the Eureka and Eel River road. The company 
is to build its Eureka road under the name of the San Francisco and 
North-Western Railroad Company. 


Tue..London and South-Western Railway Company 
now issues quarterly season tickets at one-fourth the annual rate 
between Waterloo and the following riverside stations :—-Richmond, 
Twickenham, Teddington, Hampton Wick, Kingston, Hampton, 
Sunbury, Shepperton, Datchet, Surbiton, Thames Ditton, Hampton 
Court, Walton, Weybridge, Addlestone, Chertsey, &c. 


Tur total revenue of the Natal Government Railways 
for last year amounted to £2,561,551, as against £2,046,116 for 
the year 1902, showing an increase of 25-19 per cent. The work- 
ing expenditure amounted to £1,791,107, being an increase of 
24-90 per cent. as compared with the preceding year, and 
included £243,859 5s, 7d. expended upon additions and improve- 
ments, 


We learn from an American Exchange that manganese 
rails are to be tested on the Pennsylvania Railroad. A section of the 
main line between Pittsburg and Harrisburg will be equipped 
with the new rails, and if the experiment proves successful man- 
ganese rails will be used on the entire system. The rails will 
be made in America, and the process of manufacture is said to be 
a secret. 


Ir will soon be possible to travel from Manchester to 
Liverpool vidé Bolton by tramcar, and except for a few miles the 
tramway systems between Liverpool and Leeds will then be linked 
up. The difficulty in the way of the acquisition by the Bury Cor 
pation of the length of line in the Council’s district which is owned 
sy the Bury, Rochdale. and Oldham Tramway Company has been 
removed, 


Tut Philadelphia correspondent of the New York Herald 
estimates that 75,000 men have been, or will be, turned off on all 
the railways in the United States during the period from April 15th 
to June tth, The Pennsylvania Railway has discontinued through 
traffic on its Portage branch, which was built two years ago at a 
cost of £1,000,000, in order to relieve the then existing congestion 
in the vicinity of Pittsburg. 


Tue Great Northern Railway Company is now com- 
pleting at the Doncaster Works the first of the new type of powerful 
locomotive specially designed for hauling between London and 
York the heaviest of the East Coast Scotch expresses, and also the 
more important London—West Riding trains. The locomotive is 
of the Atlantic type, being provided with a boiler of unusual dimen- 
sions, and having a large grate area. 


An official return just published shows that during 
1903 25 passengers were killed and 769 injured in accidents to 
trains in the United Kingdom. Including all accidents occurring 
on the railway, though not connected with the movement of trains, 
the total is 123 passengers killed, and 1912 injured ; and including 
suicides and accidents to trespassers, railway servants, and others, 
the grand total is 1159 killed and 6785 injured. 


Tur Southern Railway of France has recently had some 

50 ton steel gondola cars ‘built at the Douai ironworks to the 
designs of Mr. Moffre, chief engineer of rolling stock and traction. 
The dimensions of the cars are as follows :—Length over end sills, 
35ft.; width over side sills, 8-8ft.; height from rail to top, 7-5ft.; 
interior dimensions, 34-8ft. by 8-6ft. by 3-28ft.; wheel base, total, 
20-0ft.; wheel base, truck, 5-4ft.; wheels, 2-9ft.; weight, empty, 
15} tons ; carrying capacity, 50 tons. 
_Accorpine to the report of the Southern Railway of 
France for the year 1903, the length of line operated in connection 
With the guarantee of interest was 3655 kiloms., or 114 kiloms. 
more than for 1902, The receipts came to 120,428,598f., ascompared 
With 117,539,721f. for the previous twelve months. Passengers 
brought in 1,232,000f. more, grande vitesse 450,000f. more, petite 
vitesse 246,000f., and sundry receipts 961,000f. more. Expenses in 
connection with working were 3¢8,000f. greater, being 47-51 per 
cent. of gross revenue, as against 48-32 per cent. in 1902. The 
balance of net revenue was 59,572,230f., and, as interest charges 
rejuired 61,512,091f., recourse had to be made to the State for the 
balance of 1,939,861£. to meet these charges. This figure, however, 
1s a reduction of 1,809,285f. on the appeal to the State in 1902, 
and, as compared with the results of 1901, the charge on State 
funds is reduced by no less than 7,650,000F. 











NOTES AND MEMORANDA. 


More than twenty large steam dredgers are in use on 
the Baltic sea for digging amber from a depth of 7 to 11 yards, 
Sea amber is characterised by the fact that it has no weathered 
exterior. 


THE output of pig iron in Russia last year amounted to 
2,364,523 tons ; that represents a falling off of about 127,000 tons, 
as compared with the output in 1902, and of 460,000 tons, as com- 
pared with 1900. 


Tue Krupp Germania Yard.at Kiel has just built a new 
type of submarine ; it is reported that the trips were so satisfac- 
tory that the German naval authorities intend to order several 
boats of this new type. 


So far, this year, there has been a marked decline in 
the exportation of steel rails from Germany, the returns for the 
three months ending with March last showing a total of only 
38,130 tons, as compared with 78,139 tons in the corresponding 
quarter of 1903, 


Tue secretary to the Chartered Institute of Patent 
Agents announces that a cablegram has reached the institute from 
which it appears that the Austraiian Commonwealth Patents Act 
has now been proclaimed and is now in force, thus enabling pro- 
tection to be obtained in the six States by a single patent. 


Tue number of implement stands at the forthcoming 
show of the Royal Agricultural Society shows a regrettable reduc- 
tion as compared with last year. The number this year is 350. 
Last year there were 456 stands. There is, moreover, a corre- 
sponding reduction in the exhibits in all other departments. 


EXPERIMENTS are about to be carried out in Reval 
Harbour with ‘‘ metal balloons” in raising sunken vessels. An 
Italian engineer claims that if his ‘‘balloons” are filled with water, 
then sunk and fastened to the sides of a sunken ship, they will 
each be able to raise a weight of 1000 tons when the water has 
been pumped out of them. 


Tue number of vessels which passed through the Suez 
Canal was 3699 in 1901, 3708 in 1902, and 3761 in 1903, of which 
2075 in 1901, 2165 in 1902, and 2278 in 1903, carried the British 
flag. There was an increase last year, as compared with 1902, in 
the tonnage of British vessels, which amounted to 6,252,819 tons in 
1901, 6,772,911 tons in 1902, and 7,403,553 tons in 1903. During 
the same period the tonnage of German vessels has fluctuated from 
1,762,624 tons in 1901 to 1,707,322 tons in 1902, and 1,773,265 tons 
in 1903. 

Iv is estimated that there are at the present time in 
Spain over 1000 works generating electric current for lighting and 
power, and that over 2000 generating sets are installed. Many of 
the companies working these electricity undertakings are using 
water power. ‘T'wo of the companies established in Bilbao are now 
engaged endeavouring to utilise 20,000 horse-power from neigh- 
bouring waterfalls for the town supply. This is in addition to the 
steam plant used by five companies already engaged in supplying 
electric current. 

Tue returns of the navigation through the Suez Canal 
for the year 1903, compared with those of the two previous years, 
have been issued. The net tonnage for the past year shows an 
increase of 658,875 tons compared with that of 1902 and of 
1,083,448 tons compared with that of 1901. Notwithstanding the 
reduction of 50 centimes in the tonnage dues from the beginning 
of the year, the transit receipts in 1903 amounted to 103,620, 268f., 
being a decrease of 99,752f. compared with those of 1902, which, 
however, were higher than in any previous year since the open- 
ing of the Canal. 


Tue total capital cost of the Gerinan Federal telephone 
system to March last was £12,000,000. Wurtemburg and Bavaria 
are not included in this system, these kingdoms having their own 
independent telephone service. Of the telephone trunk lines the 
longest is between Berlin and Paris, 742 miles, Berlin to Budapest 
coming next with 612 miles, Berlin and Meme! 593 miles, Berlin 
and Basle 577 miles. In addition to these there are the following 
connections all exceeding 300 miles in length :—Hamburg to Copen- 
hagen, Frankfort to Paris, Frankfort to Hamburg, and Berlin to 
Dortmund, Diisseldorf, Essen, Frankfort, Cologne, Munich, 
Gleiwitz and Konigsberg. 

Tur two chief sources of waste in the gas engine are 
the jacket water heat and the exhaust heat. 1t has been suggested 
that the jacket water might be used as feed-water for a steam 
boiler, while the exhaust gas would serve to superheat steam on the 
way toa steam engine. From tests made by an American student 
on a gas engine of about 11 horse-power and a steam engine of 
34 horse-power, it appears that the temperature of the exhaust 


| gases averaged about 730 deg. Fah. only, so that they were by no 
| means hot enough to enable a superheater to act efficiently, says 





Power. The gain per cent. from the use of the exhaust gases was 
found in three tests to be 7-3 per cent., 18-9 per cent., and 
14-9 per cent., while the total gain from both gases and jacket 
heat was 14-2, 25-7, and 23-6 per cent respectively. 

IMPORTANT experiments, with a view to determining 
the practicability of preserving coal by submerging it in the sea, 
were resumed at Portsmouth this week. About a year ago 
21 tons of coal were selected from a stack fur experimental 
purposes ; 10 tons were placed in heaps at the coaling station and 
each one covered with a tarpaulin, while another 10 tons were 
placed in five crates, each holding 2 tons, and these were sub- 
merged in No. 2 basin. The remaining ton was burnt at the time, 
and careful observation was made of its caloritic and evaporative 
qualities. On Tuesday one of the submerged crates was raised. 
It is to be weighed and burnt at one of the boiler-houses, together 
with one of the covered heaps from the coaling point. Observa- 
tions will be made of the calorific qualities of the submerged and 
non-submerged coal. 


THE annual report of the Water Committee of the 
Birmingham City Council states that the revenue account for the 
year shows a gross profit of £157,525, being an increase of £7635 
on the corresponding figure a year ago. With reference to the 
Elan Valley works of the Welsh water scheme, it is pointed out 
that the filter beds are the most backward, and it is upon these 
that the delivery of water chiefly depends. The means of through 
communication between Foel Tunnel and the aqueduct will very 
shortly be established, and a sufficient number of filter beds will be 
completed to permit the commencement of the supply, and the 
remainder of the beds will be brought into use as quickly as 
possible. The aqueduct is now in a sufficiently forward state to 
permit of the passage of water from end to end, with the excep- 
tion of the section immediately in connection with the Foel filter 
beds, 

ComparineG the years 1902 and 1903, the imports into 
New York from the United Kingdom have decreased by a little 
over 1 per cent., from £22,169,000 to £21,896,000, which, however, 
compares with £19,802,000 in 1901 ; those from British Possessions 
show an increase of about 4 per cent., from £10,043,000 to 
£10,420,000. German imports have increased by rather less than 
3 per cent., from £15,220,000 to £15,620,000 ; those from France 
have diminished by about 4 per cent., from £14,643,000 to 
£13,980,000. Imports from the Netherlands and Dutch Posses- 
sions have increased by over 40 per cent., from £3,204,000 to 
£4,599,000, comparing, however, with £5,465,000 in 1901. As 
regards exports, those to the United Kingdom increased by about 
3 per cent., from £34,075,000 to nearly £35,000,000. Exports to 
Germany and France increased about 10 per cent., those to the 
Netherlands and Belgium in rather a less degree. 








MISCELLANEA. 


_ In future all Russian battleships and cruisers are to be 
—_ with the Spencer-Miller apparatus for taking in coal on the 
igh sea. 


Tue French Minister of Public Works has proceeded 
to Douai, for studying on the spot various questions connected 
with cutting the Canal du Nord, lately voted by both Chambers. 


We are informed that at their last meeting the Council 
of the Institution of Electrical Engineers elected Major-General 
C. E. Webber (Ret.), R.E., C.B., an Honorary Member of the 
Institution. 4 


To celebrate the completion of the fiftieth year of the 
British Journal of Photography the proprietors will issue on June 
10th next a special jubilee number of the publication, which is the 
oldest of its kind in the world. 


Tur owners of the Russian coalfields in the Dombrovo 
basin intend to sell their coal directly from the pit’s mouth to con- 
sumers and without the aid of the wholesale dealers, as the latter 
are to be blamed for the arbitrary rises in the price of coal. 


WirH a profit of £38,335 on its electric lighting under- 
taking and a balance of £7984 carried over from last account, 
Brighton proposes to devote £3250 to the relief of rates and 
—_ to a reserve fund, the balance going to interest and sinking 
und, 


AT a meeting at Cardiff on Monday of the South Wales 
Coalowners’ Association, the recommendation of the owhers’ 
representatives on the Conciliation Board that Mr. Frederick L. 
Davies should be appointed president, at a remuneration of £2000 
per annum, was adopted. 


On Saturday Sir George Newnes opened a new polarite 
system of waterworks at Lynton, Devon. He said the supply of 
water now was as perfect as science could make it. At Lynton 
they had beautiful scenery, which had a character of its own, and 
pure air, and now they had pure water. 


As a result of the representations made by the Motor 
Union of Great Britain and Ireland, the Commissioners of the 
bridge over the Thames between Goring and Streatley have agreed 
to reduce the toll for motor cars from 2s. to 1s., upon condition 
that the rate of speed when crossing the bridge does not exceed 
four miles an hour. : 


Tue quantity of water used for the purpose of extin- 
guishing fires in the County of London last year, according to an 
official return issued yesterday by the London Fire Brigade, was 
27 million gallons, or nearly 120,536 tons. Of this quantity about 
one-quarter was taken from the river, canals, and docks, and the 
remainder from the street pipes. 


A LARGE slipway is being built on the site of that which 
was destroyed by fire on the Galley Island on the Neva two years 
ago. A second slipway is about to be begun in the New Admiralty 
Yard on the Neva. Its construction will: take three ‘ building 
periods, ” that is, the work will be carried out during seven months 
of the year owing to the winter. 

Tur Paris Gas Company is said to be using coal from 
Westphalia for the purpose of carbonisation. It appears that the 
gas company first made a trial of 40,000 tons of Westphalian coal 
which was conveyed to Rouen ¢ié Rotterdam and Havre. Being 
satisfied with the results, the company entered into a contract for 
the supply of 250,000 tons, to be delivered onwards from July of 
last year. 


THE German State examination for the diploma of 
naval architecture or engineering is only open to fully qualified 
students. It is very severe, and divided into two sections: the 
preliminary examination after two years’ study, and the final 
examination after the completion of the full course of four years. 
But the majority of the students who enter for the examination 
probably work about five or five and a-half years. 


THE City of London has made an application to the 
Local Government Board for a 10-mile limit of speed on all roads 
in the City, and notice of objection has been lodged. It is under- 
stood that the London County Council has decided not to apply 
for any speed limit within the area of the County of London out- 
side the City. Considerable confusion will, therefore, te caused 
if within the smaller inner ring a fixed limit of 10 miles per hour 
is adopted. 


Tue largest appropriation for good roads ever made 
by any North American State for expenditure in one year has just 
been made by the State of New York, the Bil! having been signed 
by the Governor. The sum appropriated is £300,000, which under 
the New York State law, means that £600,000 will be expended 
this year in building macadam and gravel roads. Contracts for at 
least 350 miles of improved highways will probably be advertised 
for letting in the near future. 

An exhibition of mineral products and hydraulic 
machinery will be opened at Barcelona on September 25th. The 
object of the Exhibition is to make known the mineral resources of 
Catalonia and the Balearic Islands, and the hydraulic works which 
might be developed in these districts, showing, at the same time, 
machinery and material employed in mines and hydraulic works. 
Applications for space will be received at the office of the 
‘* Fomento del Trabajo Nacional,” 4 Plaza de Santa Ana, Barcelona, 
until August Ist ; exhibits will be received until September Ist. 


In view of the importance of Dalny and Port Arthur 
in the Russo-Japanese war, the following particulars obtained from 
a consular report of the trade of these ports will be of interest: —At 
Dalny 717 steamships, of aggregate tonnage 290,227 tons, entered 
in 1902, and 792 steamships entered in 1903. Imports in 1903 
were valued at £3,310,664, of which total tea in transit for Russia 
alone accounted for £1,928,474. Exports were valued at £186,911. 
At Port Arthur 824 steamers, of 557,794 tons, entered in 1901 ; 
989, of 760,755 tons, in 1902; and 1105, of 806,193 tons, in 1903. 
No statistics are available of their cargo, which was chiefly of 
supplies for the Russian troops, navy, railway, or population. 


As there does not seem to be any great probability that 
the Russian Government will undertake the construction of the 
long-talked-of waterway which is to connect the Neva and Lake 
Onega with the White Sea, the Town Council of St. Petersburg 
has drawn up a project to that end. From Lake Onega to the 
White Sea the distance is 146 miles, of which 86 miles consist of 
rivers and lakes, which are already navigable ; thus, only a dis- 
tance of 60 miles remains to be canalised and supplied with locks 
and dams. The estimated cost amounts to £850,000. However, the 
Town Council of the Russian capital is itself in great arrears with 
regard to an enormous amount of work which is called for urgently 
in the interests of the city. 

At a meeting of the Town Council of Huddersfield, 
held aecently, from the report of the electrical engineer 
it appeared there had been a decrease of 3-3 per cent. in 
the number of units of electricity supplied to the town during the 
month of April, as compared with the corresponding month of 
the previous year, whereas on the other hand a report from the 
gas engineer, Mr. Edward A. Harman, showed that an increase 
of gas had been consumed of 142,000 cubic feet in the month, as 
compared with the corresponding month of last year. The elec- 
tricity report showed nine new consumers, but the gas consumers 


| had increased by 90 during the month, the total number of con- 


sumers being—electricity, 1918: gas, 23,655. It would appear 
that gas is more than maintaining its own in Huddersfield, and bids 
fair to making rapid progress in the near future. 

































































































THE ENGINEER 


June 3, 190 








GLASGOW 











NEW SEWAGE WORKS AT GLASGOW. 

THE completion of the western and the major section of 
the Glasgow Main Drainage Scheme—which, next to the 
undertaking of the London County Council, is the largest in 
the world—has been signalised by the official opening of the 
sewage purification works at Dalmuir, on the northern bank 
of the Clyde, some seven or eight miles below the centre of 
the city. This event took place on Tuesday, the 31st ult., 
when, on the invitation of the Lord Provost and conveners 
of the Committee on Sewage Disposal, a large body of City 
Councillors and invited guests, representative of the leading 
bodies in the city and of the Councils of the surrounding 
burghs concerned in the sewage scheme, were present, and 
witnessed the formal starting of the works. The large party, 
numbering over 400 persons, headed by Sir John Primrose, 
Lord Provost; Sir John Shearer; Mr. Robert Anderson ; 
Mr. Nathaniel Dunlop; Mr. A. B. MacDonald, the city 
engineer; Mr. David Home Morton, the consulting 
mechanical engineer in this undertaking; Mr. Thomas 
Melvin, the manager of the sewage department; and repre- 
sentatives of the various firms of contractors, made a tour of 
inspection of the works and witnessed the opening of the 
sluice valves permitting the sewage water to run into the 
precipitation tanks. On the previous day the formal opening 
of an important section of the scheme took place, viz., the 
pumping station on the banks of the river Kelvin, at Partick, 
about two miles from the centre of the city, where the inter- 
cepting sewers of Glasgow and Partick are pumped into the 
outfall sewer conducting to the purification works at Dalmuir, 
the lift involved being 37ft. 

On the occasion of the formal inspection of the western 
district line of sewers, the Partick pumping station, and the 
purification works at Dalmuir, which took place on September 
24th, 1902, we gave in our impression of October 3rd, 1902, 
a general account of the Main Drainage Scheme as a whole, 
along with a map showing the different sections of the total 
area involved, as well as a plan of the tanks, outlet works, 
and dock at Dalmuir. Herewith, through the courtesy of 
Mr. MacDonald, the city engineer, we illustrate, from photo- 
graphs, the precipitation tanks and effluent channel as 


completed, and the diverted course of Duntocher Burn— ' 


which originally ran through the middle of the site—as well 
as the dock, the sludge tanks, and wharfage, together with a 
map showing the districts dealt with, and a plan of the tanks, 
outlet works, and the dock at Dalmuir. 

In view of the fairly full account given in our issue for 
October 3rd, 1902, it is not necessary that the scheme as a 
whole, or even the western section of it, should now be 
described, and this notice will be confined to giving some 
details of the works and plant put into operation on the 
31st ult. at Partick and Dalmuir. Suffice it to say, generally, 
the volume of sewage and rainfall, which originates within 
the total drainage area, and which will be dealt with in the 
three separate works—viz., those already in operation at 
Dalmarnock in the east, those at Dalmuir in the west, and 
works about to be entered upon at Shieldhall in the south- 
west—is estimated, on the ultimate development of the 
territory, at 254 million gallons per day. The works at Dal- 
marnock and those just started at Dalmuir provide for the 
reception and treatment of more than one-half of this com- 


bined flow. With the Dalmuir works now brought into use, 
there is a consensus of opinion and of firm belief that an 
immediate pronounced improvement in the condition of the 
river Clyde will be made manifest. 

At the Partick Pumping Station, situated near the Dum- 
barton-réad bridge over the Kelvin, the sewage is taken from 
the low-level sewers and lifted into the main outfall sewer, 
and entering the south side of the station from the low-level 
sewers, it flows into the penstock well. Here the rough 
screens bar the passage of any of the larger floating solids, 
while in the screen-house beyond, the fine screens, with con- 


NOTE :—-Cravitation Sewers shown thus 
Pumped Sewers shows thus 
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street level. On the pump floor, in addition to the three main 
pumps, are small auxiliary pumps for the drainage of the 
pump wells. On the intermediate floor are the main pump 
discharge pipes in which are formed the surface condensers, 
the pumped sewage being used as circulating water. The con- 
denser air pumps and other auxiliary pumps are also placed on 
this floor. In the boiler house, to the west of the screen house, 
space has been set aside for six boilers, but at present there 
areonly put down four Galloway boilers, 26 ft. long,7ft. diameter 
for 160 lb. per square inch working pressure, also a 240-tube 
Green’s fuel economiser. Mechanical stokers, which receive 
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tinuous scrapers, remove some of the smaller matter which 
might tend to interfere with the working of the pumps. 
From the screen-house the sewage is distributed to the 
several pump wells. In the pump-house provision has been 
made for four similar pumping engines, three of which 
are now installed. 
compound three-crank surface-condensing direct-acting 
plunger pumping engines, and when running at the normal 
speed of 20 revolutions per minute, is capable of raising 
16,200,000 gallons of sewage in 24 hours, through the mean 
lift of 36ft. The soles of the main pumps are 42ft. below the 
level of the street, and the engine floor is about 10ft. below 


| coal from the store overhead, are fitted to all boilers. 


Each unit consists of one vertical triple- | 


To the 
west of the pump-house, and at the level of the intermediate 
floor, is the auxiliary engine-room, in which are placed two 
small vertical triple-compound three-crank surface-condens- 
ing engines, each capable of driving the whole of the line 
shafting, screening and elevating machinery, economiser 
scrapers, stoking plant, power travelling crane in pump- 
house, tools in workshop, &c. In this room are housed the 
Weir pumps for boiler feeding, the feed-collecting tank, and 
the feed-water filters. The entire mechanical equipment of 
the station was carried out to the design and specification 
of D. and A. Home Morton, M. Inst. C.E., M.I. Mech. E., 
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Glasgow, by D. Stewart and Co, (1902), Limited, Glasgow, 
the sume firms being responsible in the main for the 
mechanical equipment installed at the works at Dalmuir. 
The buildings which contain the sewage treatment 
machinery at Dalmuir are situated north of the precipitation 
tunks, as seen on one of the views we give herewith. The 
principal buildings are: The main power house, 89ft. long 
by 344ft. span; the main pump house, 89ft. by 30ft. span ; 
the boiler house, 78ft. long by 31ft. 9in. span, with coal store 


and economiser house attached ; the main chemical houses, 


and are capable of being lowered out over the deck of 
the steamer, thus enabling the sludge to be discharged 
by gravity into the hold. For the carrying of sludge 
and depositing it at sea—the same site as the Clyde dredging 
at Garroch Head—a fleet of specially-built steam barges is to 
be provided, the first of which is now under way in the yard 
of Beardmore and Co., at Govan. The machinery building, 
treatment machinery, and sludge tanks are to the design of 
Messrs. D. and A. Home Morton, C.E., 130, Bath-street, 
Glasgow, and the principal contractors on these works were : 
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each 96ft. long by 45}ft. span; and the catch pit house, 
159ft. long by 34ft. span, with screen house and locomotive 
shed attached. The general offices, committee rooms, 
laboratories and workmen's quarters adjoin. 

As the invert level at the Dalmuir termination of the 
intercepting sewer from the Clydebank district near by is 
about 15ft. lower than the invert of the main outfall 
sewer from Partick pumping station, the sewage from 
the former is pumped to the level of the precipitation 


tanks; the lift involved being about 20ft. This pumping 
plant consists of two compound centrifugal pumping 


engines by Drysdale and Co., each capable of lifting 
4209 gallons of sewage per minute through a net height of 
20ft., and one triple-compound centrifugal pumping engine, 
capable of raising 9000 gallons of sewage per minute through 
the same height. Two further pumps of smaller size, these 
being electrically driven, have also been supplied by 
this firm. The electrical power and distribution plant 
-the works being electrically-driven throughout—consists 
of two direct-driven pst of Mavor and Coulson’s 
make, each capable of developing 300 E.I.H.P., and one 
similar generator capable of developing 150 indicated horse- 
power. These, together with the centrifugal pumping 
engines, are connected to two independent direct steam- 
driven surface-condensing plants. The boiler plant consists 
of four Lancashire boilers 7ft. Gin. by 30ft., suited to a daily 
working pressure of 160 lb., fitted with mechanical stoking 
plant, and with fuel economiser in connection. The boiler 
auxiliary consists of independent steam pumps and feed- 
water filters, and coal elevating and conveying plant. 

The sewage treatment machinery embraces rough and fine 
screens, through which the sewage passes on its way to the 
catch-pit ; a travelling dredger, for dealing with the heavy 
deposit in the catch-pit ; revolving lime mixers and travelling 
lime mixers, for the preparation of milk of lime; also 
oxidisers for the yielding of iron liquor required in the treat- 
ment process. 

Of the precipitation tanks and the treatment generally, 

only brief mention is necessary in view of the previous 
account already referred to, given in our issue for October 3rd, 
1902. Aswill be seen by the plans then given and the photo- 
graphs now reproduced, the tanks are six in number, each 750ft. 
in length, with provision for a seventh. They are worked on 
the system of under-surface continuous flow, as adopted at 
Dalmarnock ; and, with the precipitant agents employed, 
the tanks at Dalmuir, on account of length alone, are more 
favourably situated for effective results than those at Dal- 
marnock, 
_ Electrical current supplied at 230 volts at the switchboard 
is distributed to the various motors throughout the works, 
viz., for driving the screen gear, elevating machinery, 
auxiliary pumps, lime mixers, tools in the workshop, &c. 
[lectrical power is also distributed to the sludge-pumping 
plant situated alongside the main sludge tanks at the south 
end of the precipitation tanks. The main sludge tanks are 
erected on a sub-structure of brickwork, and may be seen on 
one of the views we give herewith. Two in number, they are 
each 150ft. long by 35ft. wide, by 10ft. 3in. total inside depth, 
built in combination with mid-division common to both, and 
have each a capacity for 1470 tons of undrained sludge. 

The sludge is discharged from the precipitation tanks to 
the pump well under the pump-house, immediately east of 
the main tanks. From this well it is raised by three direct 
motor-driven centrifugal pumps placed immediately over the 
well. They are of W. H. Allen and Co.’s make, and each is 
capable of raising 1500 gallons of undrained sludge per 
minute. In this house also are the auxiliary motor-driven 
exhausters and the electrical switchboard. From the 
tanks the sludge is drawn off through large pipes to the 
sludge pipes at the loading wharf. These loading pipes have 
swivelling arms suspended from the gallows on the wharf, 


Machinery buildings, Messrs. Kinnear, Moodie and Co., 
Edinburgh ; sludge tank building, Messrs. Robert M’Alpine 
and Son; treatment machinery, Messrs. D. Stewart and 
Uo. (1902), Limited, Glasgow; and sludge tanks, Messrs. 
A. F. Craig and Co., Paisley. 

The large party of visitors spent about one and’a-half hours 
on the 31st ult. in the inspection of the works, the formal 
starting of which was effected by the simultaneous 
opening of the sluice valves into four of the precipitation 
tanks. At the luncheon following Lord Provost Primrose, 
after congratulating those who had brought to completion 
that section of the undertaking, remarked that in about three 
years the scheme for the south side of the city would be com- 
pleted, and when they had removed all reproach in the matter 
of pollution of the Clyde from their own doors, they could justly 
demand that every other public body whose sewage entered 
the river should be placed under the same obligation to cease 


| pressors. 


| is in lme with the steam engine. 


fire-box has a flat crown sheet and sides, the crown sheet 
supported by crown bars. The back end of boiler and fire 
box is inclined, and an inclined water leg extends from the 
front of the fire-box to the bottom of the boiler barrel. The 
tender is of the Vanderbilt type, with cylindrical tank. The 
dimensions of the engines are as follows : 

22in. by 2Sin. 

6ft. 5in. 

2ft. 94ir. 


Cylinders 3 
Driving wheels .. 
Bogie wheels 


Trailing wheels . ip 3ft. 9in. 
Wheel base, driving. . 13ft. 4in. 


” 


CMMR oo occ a Se, 
engine and tender . 62ft. 9in. 


Weight, on drivers .. 70 tons 

ss on bogie -..' .. «. 18 tons 

a on trailing wheels .. 22 tons 
total 7 110 tons 


” 
176 tons 


éngine and tender .. 
, 5ft. 10in. 


" 
Boiler, diameter 


) nn it, oe aC ee 

Fire-box, length TO bat teh dal de 
Pe ne ee eee 5ft. 6in. 
e depth at front and back 5ft. Sin. and 5ft. 4in. 
: WHEE ONES nw bk te ce 

Tubes: number, 245; diameter... .. .. 2}in. 

‘Tubes, length = es aa ae 20ft. 


Heating surface, tubes . 

fire-box .. .. .. .. 197 square feet 

total .. .. .. «.. .. S071 square feet 
494 square feet 

2ft. 94in. 

7000 gallons 


” ” 
Grate area so PP Pet are pee ° 
Tender: wheels,8; diameter .. .. 
Tender, capacity of cylindrical tank. . 


Air compressor plant of 7000 horse-power.—At the Calumet 
and Hecla copper mine, in the United States, is a peculiar 


| air-compressing plant used for furnishing power and for 


ventilating the mine. A four-cylinder, triple-expansion 
vertical engine of 7000 horse-power drives three horizontal 
cross compound or two-stage air compressors. It was at first 
intended to drive the-main shaft from which the compressors 
are worked by means of a 25ft. rope wheel, but this was 
abandoned in favour of the steam engine. The cylinders are 
29in., 51jin., 58in. and 58in. diameter, with a stroke of 73ft. 
The high-pressure and first low-pressure cylinder form one 
pair, and the intermediate and second low-pressure cylinders 
form a second pair. To each piston-rod is attached an 


| extension rod which carries a crosshead, and from the cross- 
| head rises a vertical connecting-rod taking hold of the end of 


a triangular walking beam or rocking beam. The beam is 
12ft. 6in. long between centres and 4ft. 2in. high, the lower 
limb being horizontal. From the top of this beam a hori- 
zontal connecting-rod, 203ft. long, extends to the main crank 
shaft, which has cranks and connecting-rods for the com- 
These are two beams and main connecting-rods, 
one to each pair of steam cylinders, and one of the compressors 
The other half of the 
length of the main shaft has a compressor on each side. 
The compressors have cylinders 343in. by 60in. and 54in. by 
60in. The air is compressed to 25 1b. in the first cylinder, 
with a temperature of 185 degrees. It then goes to a cooler 
which reduces the temperature to 60 deg. In the second 
cylinder it is raised to 65 lb. pressure and 180 deg., and then 
goes. to an after-cooler which reduces the temperature to 
80 deg. 

Machinery for rolling mills.—A number of large and special 
machines for rolling mill plants have recently been built by 
the Frank Kneeland Works, U.S.A. One is a three-cylinder 
hydraulic shear of 16in. stroke for cutting billets 4in. by 4in., 
and hot ingots up to 10in. by 30in., only the central cylinder 
being vsed for the small work. There is also a 5ft. plate 
shear, driven by a 100 horse-power electric motor, and capable 
of cutting cold plates 3in. thick and 5ft. wide. All gears are 
cut, and the main shaft is 18in. diameter, with a square fit 
for the crab, which is operated by hydraulic cylinders. The 
top knife head weighs 15,000 lb., and is fitted with a 
hydraulic balance. The knives are of steel. The motor is 
run by an alternating current of 2000 volts, and is geared 
to give the machine fifteen strokes per minute. The firm 
has built for the Illinois Steel Company a 40in. blooming 
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to be a source of contamination and pollution. It was men- 
tioned in the course of the speeches that by the time the whole 
of the works were completed about £1,000,000 would have 
been spent, 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Twelve-wheeled passenger engine.—The latest passenger 
engines on the Union Pacific Railway, U.S.A., are of what 
is called the Pacific type, having six-coupled driving wheels, 
a four-wheeled leading bogie, and a pair of trailing wheels 
under the fire-box.. The trailing axle is carried in a radial 
bogie frame. The boiler is cylindrical and telescopic, with- 
out the usual ‘‘ wagon top”’ enlarging the diameter. The 


R SEWAGE WORKS 


mill to roll beam blanks and 4in. billets. The rolls are of 
cast steel, weighing 28,000 lb. each, and the 1lin. screws are 
driven by a special mechanism operated by a 75 horse-power 
motor. The speed of lift is 10ft. per minute, and the maxi- 
mum opening is 30in., with 30in. rolls, which are balanced 
by hydraulic cylinders, The driving pinions are 40in. pitch 
diameter, with staggered teeth. The mill is driven by a pair 
of direct-connected reversing engines with cylinders 55in. by 
60in. The total length is 53ft., and the roll tables are 300ft. 
long. In connection with this mill will be a 42in. single- 
cylinder hydraulic intermediate shear, capable of cutting hot 
billets 18in. square. Another hydraulic shear has been built 
with a knife 11ft. long. This is for the Dominion Iron and 
Steel Works, of Sydney, Canada. 

Compound gas engine.—A 60 horse-power gas engine for 
automobile work has been built by the Eisenhute Vehicle 
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Company, of Middletown, U.S.A., and has been run success- 
fully in regular work. Power is generated in the high-pressure 
stage in the usual way, and the exhaust generates further 
power by expansion in the low-pressure stage. The pressure 
of the waste gas in ordinary engines for this class of work is 
saidto be from 601b. to SOlb, so thata considerable increase in 
power is available. The low-pressure cylinder acts also as a 
muftier. The 60 horse-power engine has two high-pressure 
cylinders, 7jin. diameter, and 63in. stroke; the low-pressure 
cylinder is lin. by 63in., giving a cylinder ratio of 1 to 2-7. 
The low-pressure cylinder is situated between the high- 
pressure cylinders, and has similar connecting-rod and crank 
connections, set at 180 deg. behind the engine pressure 
cranks. Each high-pressure cylinder has a gas intake valve 
on one side, and an exhaust valve on the other side, the latter 
being next to a low-pressure admission valve. The low- 
pressure exhaust valves are on the same side as the intake 
valves, one being at the top and the other at the bottom. 
The low-pressure piston, by its weight and number of 
impulses, balances the two explosion pistons. The high- 
pressure cylinders work on the four-cycle system, but one 
receives the fresh charge while the other is making the 
explosion stroke. As the high-pressure pistons start their 
return stroke the low-pressure piston starts its forward stroke. 
It receives an impulse at every forward stroke, taking this 
from the two high-pressure cylinders alternately. In tests 
made with a 12 horse-power engine, the brake horse-power 
developed when running compound at 720 revolutions was 
13 horse-power. With the low-pressure cylinder disconnected 
the brake horse-power was only 9 horse-power. 

Gas engine with variable cut-off.—The Burger gas engine, 
made by the Woolley Foundry and Machine Works, of 
Anderson, U.S.A., is said to be the only gas engine which 
operates on the same principle as the ‘‘ automatic’’ steam 
engine, cutting off its charge at a variable point in the 
stroke to correspond with the load on the engine. As the 
automatic steam engine uses from 50 to 60 per cent. less 
steam than an engine controlled from the regulator, a similar 
economy in fuel isexpected from the ‘‘ automatic ”’’ gas engine. 
This is also the first engine to be fitted with the 
Rite type of inertia governor, mounted on the fly-wheel 
and controlled by a single weight. The weighted arm, 
which moves backward or forward by its inertia as the 
speed increases or decreases, causes a segmental rack 
on its shaft to rotate a pinion. This pinion carries a 
wrist pin which imparts a reciprocating motion to the 
inlet valve, and thus changes the point of cut off. The inlet 
valve protrudes within the cylinder, and carries the gas valve 
on the outer end of the stem. As the piston recedes the 
suction opens the inlet valve and gas valve, allowing the gas 
to pass from the outer to the inner chamber, and thence 
through the ports in the cylindrical valve into the cylinder. 
The amount of air and gas which passes through the ports is 
determined by the length of time the ports are open. When 
the engine is running under full, half, or quarter load, the port 
will remain open during the full, half, or quarter stroke. ‘The 
exhaust valve is of the poppet type, operated by a cam, or a 
shaft, which also carries the igniter cam. The current for 
the igniter is furnished by a small magneto machine, driven 
from the fly-wheel by a leather friction wheel. 

Concrete piles.—The use of concrete piles for foundation 
work is steadily increasing in the United States, and they 
have been used for a number of important structures. In 
few, if any, cases are the piles made in advance and then 
driven by the hammer. Instead, a hole is formed in which 
the piles are driven. In the Raymond system a collapsible 
cast steel pile, or core, is driven, having upon it a shell or 
envelope of thin sheet iron. When this core is driven it is 
collapsed and withdrawn, leaving the shell in place, and the 
concrete is at once filled in. In soft material this core has a 
wide taper, so as to increase the bearing power of the pile. In 
the Simplex system the core is a steel pipe of the desired 
dimensions fitted to a shoulder on a ready-made concrete 
point. Ora cast iron point—in shape like a projectile—may be 
used, The pipe is driven in the usual way, and then detached 
from the point or head. Concrete is then filled in, and as 
the filling proceeds the pipe is gradually withdrawn. For 
water-bearing strata, a thin shell can be fitted outside the 
pipe, and driven with it, being then left in place to protect 
the fresh concrete when the pile is withdrawn. Both of these 
kinds of piles have been used for different purposes and in 
various kinds of soil, and appear to be an important feature 
for foundation work. Where the ground water level is low 
or fluctuating, and wooden piles are specially liable to decay, 
the concrete piles have great advantages, as they are, of course, 
unaffected by these conditions, and may be carried up far 
above the ground water level. 

Hydraulic and bucket dredger for Mexico.—For the excava- 
tion of the Mexican Government canal from Tampico to 
Tuxpan the American contractor has had a combination 
hydraulic and bucket or dipper dredge built by the Feather- 
stone Machine Works, U.S.A. The hull is of American pine, 
with knees of Mexican chijol, and the hull was built at 
Tampico. At the bow is a steel A-frame, 45ft. high, pivoted 
in the shoes and supported by guys. Stays from the top 
support the head of a lattice girder jib 45ft. long, the heel of 
whichis pivoted toa horizontal turntable for swinging. Through 
this jib passes the dipper arm or handle, formed of two oak 
timbers Tin. by 16in., with a double rack bolted to the bottom. 
The rack gears with a pinion mounted in thejib. At the end 
of this arm, 30ft. long, is the excavating bucket, of 2}in. 
cubic yards capacity, and the end is attached to the hook of 
a block on the hoisting rope. The hoisting and swinging 
movements are operated by two double-cylinder double-drum 
winding engines, the first having cylinders 10in. by 12in., 
und the second having cylinders 8in. by Sin. For dredging 
soft material there is a centrifugal pump with 12in. suction 
and discharge, and a 42in. runner. This is driven by a 
vertical marine engine with cylinders 12in. by 12in, and 
22in. by12in. The suction pipe, with flexible joint, is 40ft. 
long, and has a large head fitted for jin. water jets at 300 lb. 
pressure to loosen the mud or sand. There is a 90 horse- 
power locomotive boiler, and a donkey boiler; also an ice 
and refrigerating plant, and an electric light plant. The 
machinery was all put together at the Chicago works, marked, 
taken apart and boxed for shipment, and then re-erected in 
Mexico under direction of a foreman from the builder’s yards. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Engineer commander: J. 
Roffey, to the Pembroke, for the Anson. Engineer lieutenants : 
P. D. Martell, to the Pembroke, to assist engineer rear-admiral ; 
W.H.S. Moysey, to the Minerva ; C. B. Leck, to the Enchantress ; 
Engineer sub-lieutenant: E. H. T, Meeson, to the Vivid, for the 
Minerva. Artificer engineers: R. Aitken, to the Vivid, for the 
Minerva; H. Douglas, to the Merlin; E. Palfreman, to the 





Rosario ; F, T. Norris, appointment to Rosaric has been cancelled, 


THE UTILISATION OF NIAGARA. 
THERE is much of engineering interest in the position 
taken by the people of the State of New York, through 
Governor Odell, in regard to the future awards of fran- 
chises for the development of the power of the Falls of 
Niagara on the New York side of the river. The Falls 
of Niagara form a scenic spectacle which Nature placed 
in a section of country that gives New York a partial 
control over part of it, while the other part is under 
control of the Dominion of Canada and the Province of 
Ontario. Thus, to protect it fully, there must be a unit 
of determination and action on the part of two Govern- 


ments. 

Owing to its earlier advantages, the power development 
of the Niagara region was first begun on the New York 
side, where two companies are now working. Within a 
short time three companies have vigorously started work 
on the Canadian side, paying generous rentals for their 
privileges, while on the New York side the power com- 
panies pay no rental whatever. 

In 1894 the legislature of New York State granted a 
franchise to the Niagara, Lockport, and Ontario Power 
Company, which allowed it to take water from the upper 
river and furnish it to Lockport for domestic purposes. 
The company was also authorised to generate and sell 
electricity in the counties of Niagara, Orleans, and Erie. 
This franchise would expire on May 21st, and, nothing 
having been done, the company sought to have it renewed, 
at the same time greatly enlarging the terms of the con- 
cession. The Bill of amendment extended the company’s 
privileges throughout the State of New York, and gave it 
condemnation privileges that were very extensive. 
Intense opposition was aroused. In vetoing it Governor 
Odell goes on precedent as believing that New York State 
should receive a revenue from the development of Niagara 
power, and the veto of this Bill will make it very difficult 
for anybody to get a charter to develop power on the New 
York side at Niagara unless the State receives compensa- 
tion. In vetoing the Bill Governor Odell said :— 

In 1894 the legislature of the State gave to the Niagara, Lockport 
and Ontario Power Company, a charter which permitted it to take 
water from the Niagara River, at a point about 12 miles above 
Niagara Falls, for the purpose of furnishing pure and wholesome 
water for domestic purposes to the city of Lockport, as well as to 
generate and sell electricity in the counties of Niagara, Orleans, 
and Erie. The time in which this work was to be commenced has 
about elapsed without advantage having been taken of the valuable 
rights which were conferred in the original Act. It has been 
claimed that the restricted use and territory which the original Act 
granted were not sufficiently attractive to induce capital to invest 
in the enterprise. 

The Bill now before me eliminates the water supply provisions, 
and seems to make of it acompany whose principal purpose is to 
sell both hydraulic and electrical power. To compensate the 
company for the loss of the power of condemnation, which it has 
by reason of it being a water company, this Bill seeks to confer 
privileges of the broadest character. Its territory is no longer 
restricted to the three counties named in the law of 1894, but it is 
given the rights to operate anywhere within the State of New York. 

But few restrictions are placed upon it, and the state, if this 
Bill should become a Jaw, would have given away that which belongs 
to the people without in any way exacting compensation, or throw- 
ing around it such safeguards as would secure such service as 
might be needed by the users of power and electricity throughout 
the State. Almost as broad charters have been given heretofore to 
other companies: it is also a fact that no compensation has been 
exacted from companies now enjoying practically the same privi- 
leges which are sought to be conferred by the Bill under considera- 
tion. Competition is always desirable, provided that it may not 
be of temporary advantage alone, but that it should always be 
within the reach of those who are affected. There is nothing in 
the Bill which would prohibit the sale of this charter to a competing 
company, and therefore the competition, which, it is claimed, 
would result from the installation of the plant, which would follow 
the creation of a new power company, is not properly assured to 
the people. Therefore the plea that has been made that this Bill 
is necessary for the development of the western part of the State 
does not appeal with the force that it would otherwise. With 
these restrictions imposed we could see where advantage would 
follow to the manufacturing interest of the commonwealth ; with- 
out them the benefits are problematical. 

The plea that other corporations are enjoying similar privileges 
to those which this Bill seeks to bestow is no justification for the 
continuance of policies which dissipate the rights of either the 
State or the municipalities. That governmental policy which 
does not respect the expressed will of our citizens in relation to 
both safeguarding their rights and exacting compensation from 
them, is sure to meet with just criticism and disapproval. That 
these privileges are valuable is beyond question, and that the 
State has the right to demand a proper compensation for them 
therefore should never be lost sight of. That this proposed Act 
does not take cognisance of these facts makes it, to my mind, 
undesirable legislation. 

There is another strong reason which has been urged against 
approval of the Bill—a protest which is not confined to the State 
of New York only, but which has come to me from all over the 
Union. Our State has expended large sums of money for protect- 
ing and beautifying the surroundings of the Falls. Niagara has 
been, and is still, the Mecca of all those who delight in scenic 
beauty and wonders. 

Thousands of people from all over the world annually visit it, and 
among those who are actuated, perhaps largely by sentimental 
reasons, there has arisen the fear that the constant inroads that 
are being made upon it under charters heretofore granted may 
result eventually in its destruction. True it is that engineering 
skill has established to its satisfaction the conclusion that this 
proposed company would not materially injure the beauty of the 
Falls, On that question there is a serious difference of opinion. 
If the result, however, would be less harmful than those who seek 
for the preservation of the Falls believe, it certainly would lead, or, 
rather, beanexcuse, for other companies that would in time produce 
the results which are feared. I am of the opinion that however 
much we may discount and depreciate the interference of the 
sentimental with the practical in life, that we cannot get away from 
the fact that this sentiment is not one of the retrogression, but of 
constant progression in civilised life. There is due to it, therefore, 
the same consideration which should be given to all practical 
affairs of life. This seems to me to be a second and fully as im- 
portant a reason for objection to approval of this measure. 

True it is that there will come disappointment to the immediate 
locality which may be affected by the disapproval of this proposed 
law, but I am satisfied that outside of the immediate environment 
of the city which expects to be most benefited, there is almost 
universal disapproval of it. 

The legislature should protect the Falls, rather than increase the 
menace to which I have referred, by restricting those corporations 
which are already in possession, by compelling the removal of 
obstructions and unsightly structures which mar the beauty of 
Niagara. 

To the arguments advanced by those who are favourable to the | 
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enactment of the Bill, | have given due weight and consideration 
[ have endeavoured to view them from an unbiased and unpre. 
judiced standpoint, and have reached the conclusion to disapproyg 
this measure, because | believe it to be contrary to the best interests 
of the State, and contrary to the expressed will and wishes of the 
vast majority of our citizens, : 





FOUR-CYLINDER COMPOUND LOCOMOTI\R 
PARIS-ORLEANS RAILWAY. 


Since the introduction by the Northern Railway of France 
of the ten-wheeled passenger engines, compounded on the 
De Glehn system, the progress of the type has been steady, 
and several railways on the Continent—not to mention the 
Great Western Railway—have installed locomotives of this 
class, among them the Paris-Orleans Railway, whose engines 
are the most powerful yet built on this system. 

The annexed table shows the development ; the comparison 
being between the Northern Railway No. 2641, and the 
Orleans engine No, 3001, the subject of our drawings and 
description. 

Cylinders 

Orleans Railway 
l4hin. 
23gin, 
25}in 


Northern Railway. 
High-pressure diamet r 134in. 
Low-pressure 2zin. 
Stroke of piston 25}in. 
Wheels, diameter— 
~ 2. 3ft. 
Coupled .. 6ft. Sdin. 
Trailing .. 4ft. Shin. 
Wheel base- 
Total 
Rigid 
Boiler heating su 
Total 4 ‘ 
Area of fire-grate.. 
Working pressure... 
Weight of engine in working 
Total 


Sft. 
6ft. 6jin. 
4{t llin. 


28ft. 64in. 
15ft. 3in. 


27ft. in. 
pe l4ft. Hin. 
rface— 
ae 2275 square feet 
29-5, 
228 Ib. 228 Ib. 
order tons ewt. qr. 

ota Pare 63 tons -s oo 4 8S 

Available for adhesion $3 ,, $% oO 2 

The boiler is of the ‘‘ Belpaire’’ type of generous propor- 
tions, especially in the fire-box, the barrel is built in three 
rings, of which the middle has the larger diameter. The 
mean diameter is 4ft. 11°56in. The plates are ‘72in. 
thick, the distance between the tube plate and the fire-hox 
front is 14ft. 5°23in. The front tube plate is stayed 
above the tube by transverse gusset stays. 

The fire-box takes the form now so common in American 
practice, viz., the back plate is sloped so that the bottom of 
the fire-box is longer than the top. The inside length at the 
top is 8ft. 11°7in., and at the bottom, 9ft. 11°83in. The 
width inside at the top is 4ft. 0°42in., at the bottom 
3ft. 3°37in. The grate area is 33°37 square feet, the copper 
box plates are ‘63in. thick, the tube plates being thickened 
to 1°29in. at the tube holes. The height of the fire-box 
inside above the foundation ring-is, at the front, 6ft. 10°6in., 
and, at the back, 4ft. 9°8in. The water space at the back 
and front above the foundation ring is 3°78in., at the sides 
2-9in. The thickness of the shell plates is— sides and top, 
*59in.; back plate, *63in.; throat plate, ‘66in.; the back 
plate is stayed by cross gussets reinforced by diagonal stays 
anchored in the back of the barrel. The copper stays are 
‘90in. diameter—spaced vertically, 3°5in.; horizontally 
3°3in.; the top rows are of manganese bronze. The crown 
stays are screwed in to both copper plate and shell, being put 
in from the inside and nutted outside the shell. The two 
rows next the tube plate are carried by slings. 

The high-pressure cylinders are 14°17in. diameter, and the 
low-pressure cylinders 23°62in. diameter, the stroke being 
25°19in. The cylinders are, of course, cast iron, and the 
pistons of steel with cast iron rings; in both high and low 
pressure cylinders the covers are of cast steel, both have 
loose covers at either end. In the case of the low-pressure 
cylinders the hind cover fits inside the cylinder, being bolted 
to the back head. The valve gear is Walschaert's, the 
general arrangement of the motion being similar to all the 
de Glehn compound engines, having been built by the Ste. 
Alsacienne de Constructions Mechaniques, Belfort. 


Principal Dimensions, 


2576-96 square feet 
33-37 ; 


” 


Cylinders 
Diameter, high-pressure 
ie low-pressure 
ve ten chil... CC eC EaCOUEE ee 2ft. 1-19in. 
Maximum travel of valve, high-pressure... .. .. .. 5-5iin. 
a low-pressure os, k= 
admission, high-pressure 80 per cent. 
rol a low-pressure SO per cent. 
Minimum admission, high-pressure .. 11-5 per cent. 
‘aa a low-pressure 11-0 per cent. 
Length of steam ports, high-pressure ift. 2-17in, 
os. +e low-pressure .. lft. 8-47in, 
Width of steam ports, high-pressure .. 1-37in. 
as low-pressure 1-69in. 
exhaust ports, high-pressure 3-15in, 
low-pressure 8-15in. 


lft. 2-J7in, 
Ift. 11-62in. 


” 


” 
” 


steam 


cylinder to that of the 


Ratio of a section of a 

ports, high-pressure 
Ratio of a section of 

port, low-pressure. . 
Ratio of section of the 

Pers cae ae er 
Ratio of section of the cylinder to the exhaust ports, 

SIO as) 5k) ek ek ee ee ee oe Se oe 
Length of connection rod, high-pressure... .. .. 

ys 5s Py ee ee ee 

Ratio of crank sweep to connecting-rod length, high- 

MND cosas en: ee “ee Sa We ge oa, oe Wes 
Ratio of crank sweep to connecting-rod length, low- 

pressure fo BE. -60 el Hae, Ok Lady eee. es 
Frames 

Total length 

Thickness ae fice 

Distance between .. 
Bogie wheel base... . act aa 253i) See 
Distance froin hind hogie wheel to low-pressure driving 

wheels eo a er ee as) ae Re 
Distance between driving wheels .. .. .. .. .. 
high-pressure driving and trailing 


Pa bi ARg- Vem see cos Sout wy, Oe 

a cylinder to that of the steam 

‘cylinder to the exhaust port, 

6-79 

7ft. 2-62in. 
5ft. 10-S7in. 
6-87 

5-62 

86ft. 6-77in. 
1-18in. 

4ft. 1-2lin. 


7ft. 6-55in. 


8-89in. 
0-#4in. 


5ft. 
Tft. 
“ 8ft. 2.43in. 

4ft. 11-56in. 
14ft. 5-23in. 
10ft 9-92in. 
3ft. 11-63in. 
33-37 sq. ft. 
2-75in. dia. 
Sft. 10-3in. 


” 
SD tag cere ca ve. ae 
Boiler, mean diameter of barrel .. 
» lengthofbarrel .. .. .. 
Fire-box, outside length at bottom 
a », Width at bottom 
of 3 ane y 
Tubes (Serve), 189 .. .. .. «. 
Centre line of boiler above rails .. 
Heating surface 


2402-91 sq. ft. 
174-05 aq. ft. 

2576-96 sq. ft. 

..  228Ib. 
Tons ewt. 4 
20 2 

10 

10 


0 I ee ey ae 
Working pressure per square inch 
Weight in working order-— 

At bogie Dee eae dike aie 4 as 
At low-pressure driving wheels 
At high-pressure driving wheels 
At trailing wheels. . iat sce 


Total .. Aen eee we 
Tender, 

8ft. 10-85in. 
8ft. 10-3in. 
5ft. 10-86in. 
21ft. 2-92in. 
2200 gallons 


Be ee ere 
Wheel base, leading to middle wheels 
middle to hind wheels .. 


” 


Tank capacity 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brockuaus, 7, Kumpfgasse, Vienna. 
CHINA.—KELLY AND Watsu, Limirep, Shanghai and Hong Kong. 
¥RANCE.—BoyvkEav AND CuHEVILLET, Rue de la Banque, Paris. 
GERMANY.—ASHER AND Co., 13, Unter den Linden, Berlin. 

F. A. Brocknaus, Leipzic; A. TWEITMEYER Leipzic. 
[NDIA.—A. J. ComBRIDGE AND Co., Railway Bookstalls, Bombay. 
ITALY.—LogscHER AND Co., 807, Corso, Rome; Bocca Freres, Turin. 
JAPAN.—KELLY AND Watsu, Limirep, Yokohama. 

Z. P. Maruya AnD Co.. 14, Nihonbashi Tori Sanchome, Tokyo, 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St, Petersburg. 

s, AFRICA.—W. Dawson & Sons, Limire, 7, Sea-st. (Box 189), Capetown. 

GorpDoN anv Gorcn, Long-street, Capetown. 

R. A. THomMPson AND Co., 33, Loop-street, Capetown. 

J. C. Jura anv Co., Capetown, Port Blizabeth, Johannesburg, 

East London, Grahamstown, King Williamstown, Stellenbosch 

Hanvet House, Limirep, Kimberley. 

Apams AND Co., Durban and Maritsburg. 
AUSTRALIA.—Gorpon and Gorcn, Melbourne, Sydney, and Brisbane. 

R. A. THomMPSON AND Co., 180, Pitt-street, Sydney; Melbourne, 

Adelaide, and Brisbane. 

TURNER AND HENDERSON, Hunt-street, Sydney 
NEW ZEALAND.—Uprton anv Co., Auckland; Craia, J. W., Napier. 
CANADA.—MonTREAL News Co., 386 and 388, St. James-street, Montreal. 

Toronto News Co., 42, Yonge-street, Toronto, 

UNITED STATES OF AMERICA.—InTeRnaTIoNaL News Co., 88 and 85, 

Duane-street, New York; Susscription News Co., Chicago. 
STRAITS SETTLEMENTS.—KELLy anv WALsH, Limirxp, Singapore. 
CEYLON.—WisayartNa anpD Co., Colombo. 

















SUBSCRIPTIONS. 


Tux ENGINRER can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) .. £0 14s. 6d. 
Yearly (including two double numbers). . £1 9. Od. 
Cioran Reaptne Casgs, to hold six issues, 2s. 6d. each, post free 2s. 10d. 
If credit occur, an extra charge of two shillings and sixpence per annum 

will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive THE ENGINEER weekly and post free. Subscriptions sent 
by Post-offce Order must be made payable to Taz ENGINEER, and 
accompanied by letter of advice to the Publisher. 

Tain Parser Cortes. Tuick Paper CoprEs. 


Half-yearly £0 188. Od. | Half-yearly £1 Os. 8d. 
Yearly #1 lés,. Od. | Yearly .. .. .. Os. 6d. 
(The difference to cover extra postage.) 

ADVERTISEMENTS. 


wr The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 

Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o’clock on Tuesday morning in 
each week, 

Letters relating to Advertisements and the Publishing Department of the 
Paper are to be addressed to the Publisher, Mr. ney White; all other 
letters to be addressed to the Bditor of THE ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.”’ 








PUBLISHER’S NOTICES. 


*.* During the rebuilding of the house, No. 33, 
Norfolk - street, ‘‘THE ENGINEER” will be 
edited and published in Temporary Offices, 
Nos. 2 and 3, Norfolk-street, to which all com- 
munications for the Editor or Publisher should 
be addressed. 





"With this week's number is issued, as a Supplement, a Two-page 
Drawing of a Fom cylinder Compound Lo omotive, Pai 42-Orleans 
Railway. Every copy as issued by the Publisher includes a copy of 
the Supplement, aud subscribers are requested to notify the fact should 
they not receive it, 


THE PREMIUM SYSTEM. 


«” The demand for the pamphlet on ‘The Premium System of 
Paying Wages” has been so great that two editions were rapidly 
exhausted, and we have found it necessary to print a third. This 
is now ready, and since we were obliged some time ago to tell 
many correspondents that copies could not be obtained, we take this 
opportunity of informing our readers of the appearance of this 
third edition, It is” substantially the same as the two previous 
issues, and will, we believe, be found valuable to employers and 
managers who contemplate adopting this rapidly-extending system 
of paying workmen. 
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TO CORRESPONDENTS. 





47 In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this colunn, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

4a All letters intended for insertion in YHE ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

427 ~=We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


J. D. (Falmouth).—A speed of one metre per second is 2-236 miles an 
hour. Kilometres per hour are converted into miles per hour by 
multiplying by -621. 

G, (Waterford),—It is not easy to give you precise information, because 
the strength of timber is a very variabic?quantity. For your purpose, 
however, you may reckon on good oak having a breaking strength in 
tension of about 1-75 tons per square inch. 

E. W. (Folkestone).—It is quite impossible to say on what particular 
dates engineering and electrical exhibits will be dealt with. One 
article on locomotives has already appeared. Surely you have a library 
or a bookseller in Folkestone who will let you see copies each week. 

Prrcis.—The speed of shearing and punching machines is generally con- 
trolled by convenience ; they make about twenty strokes per minute. 
The pulley speed depends upon the size of the fly-wheel. If it is small 
the speed must be high. It would be well to ask the maker's advice as 
to the speed at which to run your machine. 

P. Y. (Lowestoft).—You have got your ideas curiously involved. ‘‘ Mass” 
has nothing to do with weight. If the action of gravity were 
suspended, the mass of bodies would remain unaltered. It depends on 
the quantity of matter in them. To establish a unit of comparison the 
action of gravity—weight, is used to denote the quantity of matter in a 
body, and hence its mass. The “mass” of a hody is equal to its 


weight divided by the force of gravity, or v= ite 
7] 
G. F. F. (Frome).—Moments of inertia of sectional areas round centre of 
area 
0-541 (B4 — /A) 
0-688 (B4 - 44) 


Hexagon, sides b and B, I = 
Octagon, sides) and B, I 
Geometrical stress bending moments— 


2! Rs 
= 1-082 


BA - oA 
Hex : 
exagon o 


és ae 
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INQUIRIES. 


NAIL-MAKING MACHINES. 

Sir,—Can any reader give me name and address of firms who make 
nail-making machines ? H. W. 

Leeds, May 25th. ee 

MACHINERY FOR MAKING CEMENT PIPES. 

Sir,—Can any of your readers give me the names of firms which make 
machines for the manufacture of pipes from cement? W. A. 

June Ist. a 

BEAM ENGINES. 

Sir,—I shall be much obliged to any reader who will give me the 
address of makers of beam engines up to 150 horse-power. « W.. RE, 

Hants, June Ist. 








MEETINGS NEXT WEEK. 


Tue InstiruTiIon oF ELectricat ENcInerrs.—Thursday, June 9th, 
at 5 p.m., at the Offices of the Institution. Annual general meeting. 

Society or Encingers.—Monday, June 6th, at 7.30 p.m., at the Royal 
United Service Institution, Whitehall. Ordinary meeting. Paper, ‘‘ Notes 
on Railway Surveys and Design in New Countries,” by Mr. Percy G. 
Scott. 

Tue Farapay Society.--Thursday, June ‘th, at 8 p.m., in the Library 
of the Institution of Electrical Engineers, 92, Victoria-street, S.W. 
Ordinary meeting. Papers: ‘‘The Bard and Soft States in Metals,” by 
G. T. Beilby. “The Electric Furnace: Its origin, Transformations, and 
Applications,” by Adolphe Minet. 
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BOARD OF TRADE SURVEYS. 


A TRIAL of very remarkable interest for marine 
engineers and shipowners took place last week in 
Glasgow before a Court of Survey, appointed under 
the Merchant Shipping Act, on an appeal by Messrs. 
Denny Brothers, of Dumbarton, against the Board 
of Trade. The meagre reports of the appeal which 
have been made public are inadequate and mis- 
leading. The facts are very simple, however, and 
admit of being briefly stated. Messrs. Denny 
Brothers, of Dumbarton, have just completed a 
turbine passenger steamer, the Princess Maud. 
When they applied for their Board of Trade certifi- 
cate it was refused on the ground that the con- 
densers were weak and must be strengthened. In 
the course of the discussion which followed the head 
office in London was invoked by the local surveyor. 
Messrs. Denny, however, disputed the competence 
of the head office to interfere. The certificate still 
being refused, Messrs. Denny Brothers appealed and 
won, both parties paying their own costs. 

With all the facts before us it is obvious that 
some unexplained motives for disputing the authority 
of the Board of Trade must have actuated the builders 
of the Princess Maud. The ship has two surface 
condensers in her wings. They are oval in section, 
and of the usual construction. They each com- 
municate with a low-pressure turbine by a rect- 
angular exhaust pipe made of steel plate 3in. thick. 
Each of these “ pipes’—really boxes—has a flat 
plate, secured round the edges to angle irons, 
and of such dimensions that with a vacuum of 28in. 
the plate will have to carry an atmospheric pressure 
of not much less than 15 tons. Similar rectangular 











pipes, or eduction boxes, are used by Messrs. 
Parsons, by the Admiralty, and by others, and they 
are always supported against collapse under 
atmospheric pressure by web plates inside. No 
web plates were fitted in the eduction pipes of the 
Princess Maud, and during the inquiry Messrs. 
Denny Brothers’ draughtsman admitted that he had 
made no calculations, and thought the pipe was 
strongenough. The Board of Trade had no trouble 
in producing calculations which showed that the 
pipe would be in imminent danger of collapse at any 
moment when the engines were running; an event 
which might imperil the safety of the vessel and 
her passengers; and, as we think very correctly, 
insisted that at least one web plate stiffener should 
be put in. This, as we*have said, Messrs. Denny 
Brothers refused to do, at all events under com- 
pulsion by the Board of Trade. The weight of the 
required plate would be probably about 601b., and 
both condensers could be fitted for about £5. Most 
persons will be, we think, like ourselves, at a loss to 
understand why the builders should have refused to 
adopt what is, to say the least, a very cheap and 
simple measure of precaution, and, instead, plunged 
into costly litigation. 

It we go below the surface it will be found, we 
suppose, that the true point in dispute was not the 
construction of the condensers, but the status of the 
local surveyors of the Board of Trade. One argu- 
ment advanced was that the interference of the 
Board was a new departure, which would materially 
hamper engineers in the construction of turbine 
steamers. As a matter of fact, the action of the 
Board had nothing in particular to do with turbine 
steamers, but simply with the strength of a large 
flat surface of thin plate under pressure. The case 
would have been just the same if the engines had 
been of the normaltype. The decision of the Court 
is that while “the Board of Trade owe a great duty 
to the travelling public, they also have a responsi- 
bility to the shipbuilding and allied industries, and 
must not, in their zeal for the public safety, neces- 
sarily impose restrictions on an industry, and 
especially an industry in its development stage. 
The Court, while finding that the Princess Maud 
was suitable for the service intended, and therefore 
entitled to possess a passenger certificate, allow 
neither party expenses—upon the ground that the 
appellants were wrong in their contention that they 
had no concern with the chief surveyor of the 
Board of Trade in London, but were bound only to 
satisfy the local surveyor, and also upon the ground 
that, if both parties had been less unbending in 
their attitude, legal proceedings might have been 
avoided.” 

Most of our readers will, we think, find but a 
small connection between these statements and the 
actual demands of the Board of Trade. It 
difficult to see how a request that an eduction pipe 
shall be strengthened can impose ‘‘a restriction on 
an industry in its development stage.” It does not 
appear to have been disputed that this lack of a 
stiffening plate was the result of an oversight. The 
real point at issue is, no doubt, the authority of the 
Board of Trade, as exerted on the one hand bythe 
local surveyors, and on the other by the head office. 
If the contention of Messrs. Denny Bros. is sound, 
then Mr. Samson is a superfluity, and each of the 
local surveyors, instead of being a subordinate, 
becomes a chief in his own district. It so happens 
that this argument has been raised before by Messrs. 
Denny in a case tried in Scotland as far back as 
1880, when it was ruled that surveyors are to 
execute their duties under the direction of the 
Board, and that they cannot act on their own 
responsibility except within limits. In other words, 
it matters nothing what certificate a local surveyor 
gives unless that certificate has the sanction of the 
head office. The surveyor is, to all intents and 
purposes, the servant of the Board of Trade, a proposi- 
tion which appears to be so obviously right, that we 
have some difficulty in understanding how it can be 
disputed. Indeed, Section 307 of the Merchant 
Shipping Act expressly states that “The said sur- 
veyors shall execute their duties under the direction 
of the Board of Trade.” Nothing, it would appear, 
can be clearer. 

We have been among the first to criticise the 
action of the Board of Trade when we found that it 
hampered progress. We have before now held that 
it was over cautious, over careful to avoid infini- 
tesimal risks; and if the occasion arose we should 
protest again as we have protested before. In the 
present instance, however, it appears to us that a 
mountain has been made of a molehill, and that the 
Board of Trade did no more than any superin- 
tending engineer who knew his duties would 
have done, by calling attention to an oversight. 
The Princess Maud will get her certificate, but it is, 
at all events, satisfactory to know that it has been 
decided once more that it is not enough to satisfy 
the local surveyor, but that the sanction of the 
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head oftice is also required. We have no doubt that | 
Messrs. Denny have already strengthened her con- | 
densers. 


; once 


THE ALL-GEAR HEAD AND THE MOTOR, 


THERE are two broad classes into which present- 
day lathes may be divided, those in which the prime 
changes of speed are obtained by a step cone, and 
those in which the whole range is given by toothed 
wheels. The “all-gear” head, which the 
characteristic of the second class, is a wholly recent 
production, and it owes its existence in a very large 
measure to high-speed steels. We will not go so 
far as to say that without them it would never have 
been introduced, for it is beyond question that the 
movement in favour of greater economy in the 
machine shop had begun before the new steels were 
invented ; but there can be little question that their 
remarkable rise into popularity has brought about 
its introduction earlier than if we had still only to 
deal with the ordinary steels. Every manager now 
aims at using the excellent tools he has to the best 
advantage ; and since every diameter has its proper 
speed a long and easily varied range has become a 
necessity. The all-gear head provides this neces- 
sity, and since it is a little more easy of mani- 
pulation, and because the road has been prepared 
for it by the positive feed, it has acquired a 
popularity which appears to be increasing. Not 
many years ago the all-gear head would have 
been an impossibility. As long as wheels were 
cast the noise alone which would have resulted 
from a train of several wheels running at the speeds 
that are now-a-days employed would have been 
sufficient to militate successfully against it; but 
with the widespread use of cut gears that objection 
no longer holds, a well-fitted train of wheels run- 
ning so sweetly that it may be scarcely heard over 
the ordinary noises of a machine shop. Moreover, 
with more correctly shaped teeth the efficiency has 
risen considerably, and it is claimed that even with 
the longest train in use the loss in the gearing of a 
modern lathe does not exceed 10 per cent. That is 
a question on which further investigation is re- 
quired. If it can be shown to be a fact, then tool 
makers will have the satisfaction of feeling that 
they hold the first place as mechanicians, for we 
think in few other machines could gearing of such 
high efficiency be found. But apart from accuracy 
of form, the use of gear cutters has had another 
effect. It has enabled the tool maker to employ 
metals, and particularly steel, which could not be 
satisfactorily cast. One other thing which has also 
b2en of great use to the machine tool makers may 
be noticed ; it is the motor car. The necessity for 
a fair range of speed changes in self-propelled 
vehicles, and the desirability of employing a positive 
drive, has beyond doubt helped to make manifest 
the possibilities of such gears. 

On the desirability of the all-gear head much 
might be said. Its advantages are its neatness, a 
no small asset in machine tool design, and the ease 
with which it is manipulated; against it may be 
urged the fact that it is without the resilience or 
elasticity which is found in cone-driven machines, a 
fact which occurs in its most aggravated form when 
the lathe is coupled direct through gearing to an 
electric motor. As long as the machine is used 
well within its power this is not a matter of much 
consequence, but when opportunity offers and the 
lathe is pressed to its uttermost, when it is taking a 
maximum cut at maximum speed, the danger of a 
catastrophe, is always imminent. Some _ slight 
accident, some variation in the nature of the 
metal or of the size of the work may be 
sufficient either to throw the work out of the 
centres, with possible damage to the operator, 
the lathe, and itself, or to strip the gearing. That 
such accidents are frequent we will not say, but we 
imagine there is scarcely a works manager to be 
found who has not met with a few in his experience. 
Perhaps it will not be out of place to urge the 
advisability of taking a wrinkle from rolling. mil] 
practice, and provide a weak spot somewhere in the 
circuit. Accidents of this kind are most likely to 
occur in shaft turning, and in such cases it is an 
easy matter to use a driver that will either slip on 
the work if the stress becomes too great, or, if that 
be nct possible, will give way before more serious 
damage is done. At least one well-known firm 
making a speciality of drilling machines with all- 
gear heads has recognised the inadvisability, to 
say the leas of it, of providing no “ safety valve,” 
and has introduced a frictional device which slips 
under an excessive stress. Many lathes are already 
provided with something of the sort in their friction 
heads, and it would certainly be no difficult matter 
to introduce it into all machines intended for high 
service. 

We have on many occasions animadverted on the 
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inadequacy of the electro-motors provided for 
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machine tools, and this is a good opportunity to 
impress on electricians again the great opening there 
is for a motor which will give the range of speed 
that is required in machine tools, and so rid us at 
of the complications which the require- 
ments of the machine shop enforce. A great ad- 
vance has been made, but we still look for the day 
when the electric lathe shall no longer be a make- 
shift, but a composite and harmonious whole, when 
our motor shaft and our lathe spindle shall be one, 
when our feeds shall be operated without gearing, 
and our various manipulations effected by the 
pressing of buttons, and when the cam drum of the 
automatic lathe shall be replaced by a rotary switch 
the size of your fist. Who shall say that such things 
are impossible, and who shall say that there are no 
chances for our scientific engineers whilst a variable 
speed motor which will meet the requirements of 
the machine tool maker is yet to be invented ? 


HIGH-SPEED ROLLING STOCK. 

Let it be granted that it has been determined by 
a railway company that a high-speed service shall 
be established between two important cities about 
200 miles apart. The average velocity of the trains 
is to be 65 miles an hour; adequate special fares 
are to be charged ; the number of the trains and the 
number of passengers are to be limited; a free hand 
is to be given to the carriage superintendent and the 
chief mechanical engineer of the line; precedent is 
to be used only in so far as it is useful as a guide. 
What form would the rolling stock take? We need 
not stop to consider the type of locomotive or its 
dimensions; with these matters we have already 
dealt; we have now only the train in mind—the 
coaches, that is to say, which have to carry the 
passengers. 

It may be taken as certain that with our limited 
loading gauge it will be inexpedient to put a train of 
more than 140 tons or so, including passengers and 
their luggage, behind the tender. Taking it for 
granted that there will be a good demand for seats 
in the train, it follows that the less the dead weight 
the better, because the smaller that is the greater is 
the number of passengers that can be carried. The 
weight of a railway coach is divided between the 
underframe, wheels, &c., and the body. Much 
normal stock has the body entirely distinct from 
the underframe, which is really a flat truck sup- 
ported on four or six wheels, or on two four-wheeled 
bogies. The coach body rests on the underframe, 
india-rubber blocks being interposed to check 
vibration, and it is prevented from moving by 
its own weight and by pins secured to the 
coach body and passing through holes in the 
frame. It will be seen that in rolling stock con- 
structed on this system, as all the shocks and stresses 
of shunting, hauling, braking, coupling, and un- 
coupling, and so on, are borne by the underframe, 
the body may be made as light as we please, because 
it forms no integral part of the structure. The 
body, in fact, is very much in the same position as 
that of a private carriage on a truck. Modern 
heavy stock, however, is constructed on a different 
principle. The vehicle is a whole; body, frames, 
headstocks, «c., are all worked in and incorporated 
together, and share the shocks and stresses. Such 
vehicles are immensely strong, and dreadfully heavy. 
It is claimed, indeed, that the underframes and 
floors of Pullman cars are quite strong enough to 
withstand the effects of an ordinary collision. Keep- 
ing these facts in mind, it appears that the new 
rolling stock would be best made with a body dis- 
tinct from the underframe; and this body being 
light, the underframe might also be reduced in 
weight. By the use of extremely good materials, 
put together with great care, tons of dead weight 
might easily be saved without incurring any risk 
whatever. 

A run of three hours, at 65 miles an hour, means 
a distance covered of nearly 200 miles. It ought to 
be quite possible to traverse the space in the stated 
time without eating a large meal, and yet without 
risk of starvation. This being the case, we get rid 
of the enormously heavy dining car. With a little 
scheming and invention it would be quite possible 
to design a light and elegant train, consisting of a 
luggage van and five bogie coaches, the weight of 
the whole not to exceed 120 tons. How many seats 
can be provided would depend on the skill of the 
designer. But the train ought to have comfortable 
seats for about 150 persons. If space and weight 
are wasted in massive fittings and ponderous 
upholstery, of course the desired end cannot be 
attained. The designer must keep the saving of 
weight and space constantly in view, and he must 
not for a moment forget that as all the hard work 
will be done by pressed steel underframes, or 
something equivalent in strength and elasticity. 
He can by the use of ash, and hickory, and sheet 
steel, and papier maché, produce an extremely 
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light carriage body which will be quite strong 
enough for all practical purposes. sé 

We are suggesting here an almost entirely yey 
departure in railway practice. Innovations of the 
kind are, we know, regarded with little favour : vet 
changes come. We may cite, for example, Mr 
Holden’s suburban rolling stock, by which he added 
at one stroke 20 per cent. to the carrying power of 
his trains. The Pullman, the corridor, the dining 
car, are all innovations. The tendency has heen 
for years to make rolling stock heavier and heavier. 
But it is just as easy to work backwards and try to 
make it light. The dining-car train would continue 
to run, and would be used by those who prefer the 
travelling hotel. Yet we think that the light, simple 
train, “ express,” in a way never before thought of, 
would not lack popularity. An immense number of 
railway travellers like to go very fast, and their 
desires would be gratified by the racers of which we 
write. 

No doubt there are firm believers in the loco- 
motive who will maintain that speeds of 65 miles an 
hour are not incompatible with far heavier loads 
than 120tons. The fine performance of Mr. Chureh- 
ward’s new engines, which have made an average 
of 60 miles an hour over long distances with 350 to 
400 tons behind them, may, for example, be cited 
as illustrations of what can bedone. But the Great 
Western is an exceptionally level line for consider- 
able distances, and it does not follow that because 
400-ton trains can be hauled at very high speeds, 
that much better results, commercially, at all events, 
cannot be had with trains whose dead weight bears 
a smaller proportion to that of the paying load. It 
is certain that the loads must be reduced on the 
greater number of British railways. The problem 
before the locomotive superintendent is getting up 
the hills at a high speed. If we suppose that the 
gradients balance each other, it is easy to prove 
that high speeds up the hills are imperative. To 
maintain an average velocity of 65 miles an 
hour, for every mile run below that speed a 
mile must be run above it. If, for example, the 
speed in rising a bank drops to 45 miles an 
hour, then when running down hill it must rise 
to 85 miles an hour. The distances run at the 
different velocities introduce a little complication, 
with which we need not now concern ourselves. 
The fact with which we have to do is that if the 
speed falls for a moment to 45 miles an hour it 
must rise to 85 miles an hour, and so on. But 
there is a limit beyond which it will not be prudent 
to push speed. It is all very well on the straight, 
but curves: require judicious handling. We know 
that the average might be kept up in another way, 
but we are dealing with locomotive engine driving 
as it is, and not as it might be; and we are quite 
certain that a big drop in velocity rising a bank would 
be followed by something very fast indeed the 
moment the driver got his chance. It is above 
all things essential that  hill-climbing should 
be done at a good speed, and the good speed 
cannot be had if the train be too heavy. Very 
moderate inclines run away with a great deal of 
power, and for this reason all the weight that can be 
saved ought to be saved. Itis quite possible, more- 
over, that the rolling stock resistance may be re- 
duced by modifications in the construction of the 
vehicles. The consideration of what these would 
be we must reserve. Our object in writing now 
will have been gained if we have succeeded in 
getting those who control our railways to see that 
they have by no means reached finality in the con- 
struction of rolling stock. Those who design coaches for 
electrical railways are not trammelled by tradition, and 
they can give a very good account of themselves as 
designers of coaching stock. It must be kept in 
mind that when we hear of 25 or 30-ton coaches, 
these coaches carry motors which may weigh 9 or 
10 tons, and all the framing has to be made to deal 
with these weights. There is nothing mechanical, 
at all events, standing in the way and preventing 
the construction and running at very high speeds 
of trains which would supply all the safety and 
comforts that the most exacting can reasonably 
demand. The few things lacking, in the way of 
upholstery and dinners, would be more than made 
up for by the exceptional velocity at which the 
trains would run. Traffic managers, no doubt, are 
firm believers in what Americans call palace cars ; 
but it is not at all certain that these represent maxi- 
mum attractions for the travelling public. 


EUROPEAN SYNDICATES AND TARIFFS, 


Ir is a somewhat startling fact to find that the 
present growth of iron and steel and engineering 
syndicates in various European countries coincides 
with an increase or contemplated advance in the 
protective tariffs on the part of most of the nations 
concerned. If it were not for the existence of high 
tariffs, which were introduced for the promotion of 
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native industries, it is probable that little noise 
would have been heard in recent years of the in- 
dustrial combinations in the form in which they are 


now becoming so well known in the United 
Kingdom. The absence of protective tariffs renders 


impossible the constitution of powerful syndicates 
owing to the competition of foreign producers, who, 
being secure in their own markets from the rivalry 
of external firms by reason of the high import 
duties, are able to sell abroad at any price obtain- 
able that particular portion of their output which is 
in excess of the inland consumption. It is, of 
course, possible in a non-protectionist country to 
establish a kind of agreement in relation to inland 
prices, as in the case of the understanding which 
exists between English rail makers and that re- 
cently concluded between Scotch steel firms for the 
regulation of the prices of ship plates, angles, «c. 
The arrangement in respect of rails can, however, 
only be of value to the interested works in the home 
market when Belgian and German competition is 
excluded ; but when foreign rivalry is permitted the 
prices in England decline and the understanding 
becomes nullified. This was clearly shown in re- 
gard to recent contracts for the supply of rails and 
accessories for the London tramways, and other 
instances could doubtless also be cited in confirma- 
tion of the argument. A similar factor must 
naturaily play a prominent part in respect of the 
Scotch steel association, and also of any other 
trade organisation which is subject to the competi- 
tion of foreign syndicates or of their members 
individually. 

The extension of syndicates in various countries 
is beginning to reach an acute stage which cannot 
fail, taken in conjunction with revisions of tariffs, 
to affect detrimentally the British export trade. It 
is claimed that combinations of this character 
originated in France, the first being the pig iron 
comptoir of Longwy ; but it is immaterial whether 
this claim is correct or incorrect, as the French 
syndicates have so far mainly been of advantage to 
the home trade. In fact, with the exception of 
Belgium, they do not exercise any influence outside 
of France. In Germany, however, syndication may 
be said to have become a fine art, as the number 
of coal, iron and steel, and engineering combinations 
of one kind or another exceeds forty. In this case 
every effort is being put forth to develop the export 
trade, in the hope of keeping the works fully em- 
ployed, and disposing outside the country of the 
quantity of products which inland consumers are 
unable to absorb. But whereas a year or so ago 
semi-finished steel was exported on a large scale, 
it is now sought to sell completely manufactured 
steel products for foreign account as far as possible. 
The German trade returns for the first four months 





of the present year show clearly that this pro- 
gramme is being successfully carried into effect, | 
and that, with the increased inland demand pre- | 
vailing in Germany at the present time, more | 
attention is being devoted to the export of com- | 
plete manufactures, instead of semi-finished steel in 
the form of billets, blooms, «ec. In Russia various 
syndicates have been formed and united in the 
shape of a company for the sale of girders and 
rails, sheets, wire, and other products. Iron and 
steel syndicates also exist in Austria-Hungary and 
Italy, and Belgium is on the point of adding a 
steel syndicate to the Belgian pig iron combina- 
tion, which was established a month or so ago. 
The new Customs tariffs proposed by various 
countries, excluding France, Belgium, and Italy, 
will tend to strengthen the already strong position 
held by the, syndicates and that of individual pro- 
ducers where such combinations are not in exist- 
ence, but they will certainly have a serious effect 
upon the export trade of Great Britain in the event 
of fresh commerciai treaties being concluded on the 
basis of the new tariffs. It was stated in the 
German Parliament a few months ago that the 
interchange of trade between the United Kingdom 
and Germany showed a balance of £16,000,000 in 
favour of the latter, while the German Consul at 
St. Petersburg, in a report just issued at Berlin, 
points out that the value of the Russian exports to 
Great Britain in 1903 exceeded that of the imports 
from the United Kingdom by no less than 
£10,000,000. If adverse balances of such magni- 
tude are possible under the existing Customs duties, 
what would happen under the new and more highly 
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protectionist tariffs which have been sanctioned 
both by Germany and Russia, and also under the 
new tariffs which have a similar object in view, 
and which have practically been settled by Austria- 
Hungary and Roumania, to say nothing of Holland, | 
Sweden and Norway, and Switzerland? It is this | 
gigantic wall of protection, apparently increasing | 
in height decade after decade, that British firms 
have to contend against over nearly the whole of 
Europe, and the fact lends weight to the recent 
request made by the Association of Chambers of 


Commerce of the United Kingdom in favour of the 
appointment of a Royal Commission to investigate 
and report on the whole fiscal policy of the country. 
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WIND PRESSURE, 

A USEFUL series of experiments on wind pressures was 
carried out at the National Physical Laboratory last year, 
and in December the results were recorded in a paper con- 
tributed by the author of the investigation to the Institution 
of Civil Engineers. That paper, with the discussion upon 
it, has now been reprinted. For some time to come it 
must remain the best source of information on a subject 
of much importance to civil engineers, and if it were not 
for the limited size of the experimental apparatus, it 
might possibly have settled the question as finally as 
Joule’s experiments solved the problem of the conversion 
of heat and work. The apparatus employed consisted 
of a trunk, 2ft. diameter, through which air was sucked 
by a fan. In its passage the plates, whose resistance to 
the current were to be measured, were supported on the 
end of a weighing lever. The greatest delicacy was 
necessary, for it was found that if dises more than 
2in. diameter were employed the results were not free 
from errors, caused by the walls of the trunk. That con- 
sistent results, borne out, moreover, by experiments by 
other observers on a larger scale, were obtained speaks 
volumes for the accuracy of the apparatus employed and 
for Dr. Stanton’s skill. But we fear nearly all engineers 
who have to deal practically with pressures on a large 
scale will hesitate to place entire confidence in such 
minute experiments, and they will all learn with pleasure 
that another set of tests is to be carried out on a larger 
scale. One of the features about Dr. Stanton’s apparatus 
is that the column of air is in steady motion. Wind, as 
we know—we have but to observe its effect on water or a 
field of waving corn—is anything but steady and regular, 
and the thought suggests itself that if Dr. Stanton could 
contrive to produce air currents with the characteristics 
of a miniature wind, very interesting and possibly useful 
results might be obtained. However, that is by the way. 
For the moment, let us heartily commend this paper, and 
particularly the striking experiments on roof pressures, 
on the pressure on lattice girders, and the curious effects 
produced by masking, to the attention of engineers. 


THE NAVAL ENGINEERING COLLEGE. 

We have already said a good deal about the new system 
of education introduced by the Admiralty and the Train- 
ing College at Devonport. It appears now that more 
accommodation has been provided than is for the time 
being necessary, and the Admiralty have very wisely 
determined to utilise it by taking students who will not 
necessarily enter the Navy. A circular has just been 
issued by the Admiralty, from which we learn that 
arrangements have been made for the entry of a limited 
number of supplementary cadets as private students over 
and above the number of cadets entered for the Service. 
Students so admitted will have the same advantages as 
the ordinary engineer and constructor cadets in respect 
both of the college residence and training and of practical 
work in the dockyard, without being under any obligation 
to enter his Majesty's Service at the end of their period of 
training. The course of training taken by the students 
will be the same as that laid down for engineer cadets or 
cadets of naval construction, and will last for the same 


| period, but it will be open to them to withdraw at any 


It must be understood that the Admiralty have 
nothing to do with the subsequent career of these cadets, 
but should vacancies occur, exceptional facilities will be 
given them for competition. The annual cost to parents 
and guardians will be £75 per annum, to cover board and 
residence, tuition, and practical instruction in the dock- 
Application should be made before the 7th instant 
for admission. Detailed information can be obtained 
from the Secretary to the Admiralty, Whitehall. 
CRUDE OIL AND WATER ENGINES. 

One of the most remarkable developments of the oil 
engine in recent years is the invention of means whereby 
the crudest oils may be consumed satisfactorily. Several 
makers now produce engines which will deal satisfactorily 
with oils as thick as treacle and as dark as the heavy 
lubricants that are used in steam cylinders. Colonists 
have particularly found the advantage of these inventions, 
for whereas they have been hitherto obliged to use a 
purified paraffin costing something like a shilling a gallon, 
they can now make use of a crude fuel costing not more 
than a few pence. In Ceylon, for example, very many 
oil engines which were originally designed for the use of 
paraftin are now being converted to the use of crude 
Texan and Borneo oils. The conversion consists in the 
provision of a special form of vaporiser, which first brings 
the oil up to a high temperature, so that it is in a very 
fluid condition, and then, in a second operation, vaporises 
it; but although some such treatment is essential, the 
crude oil engine could not work without the use 
of water in the cylinder, which permits the use 
of a very high compression pressure without pre- 
ignition. The quantity of water required is considerable, 
amounting to nearly 50 per cent. of the oil charge, and 
various means are employed for its introduction. In this 
particular direction, at any rate, the use of water has 
passed out of the experimental stage. Whether gas 
engineers will in time find it advisable to use it with 
better class oils and with gases remains to be seen. 


FIRING LOCOMOTIVE ENGINES, 

A Unitep States contemporary, dealing with the work 
done when a big engine is hard fired on a long run, gives 
some figures which are worth notice. A pound of coal 


will sustain one horse-power for about 15 min, A loco- 


motive indicating 1200 horse-power will burn coal at the 
rate of 4800 lb. per hour. It has been found that the 
average work of a labourer unloading a coal wagon, 
by simply dropping the coal over the side, is about 
6000 Ib. per hour, and this is taken as the utmost limit 
of the powers of a fireman, and that is the measure of 
the powers of the locomotive engine. The monstrous 
machines used in the United States are not particularly 
economical. The question of firing has very little to do 
with the speed, except in so far as speed gives an un- 
steady footplate. The limit in any case is the quantity of 
coal that can be properly put into a fire-box in a given 
time, say one hour. After a careful review of all the 
conditions, our contemporary comes to the conclusion 
that about 1200 indicated horse-power, steadily main- 
tained, represents the limit attainable, and concludes 
that because of the limitations in the strength of the 
fireman it is probable that further growth in locomotives 
will have to await the coniing of an automatic stoker, 
which will serve to remove its operation from dependence 
upon the physical condition of a single man. In this 
country the work of firing for a heavy train on a long 
run is very severe, and it may yet be found necessary to 
carry three men on engines—one to trim coal and look 
after the water, while the other fires. 


SIDE-SLIP 


AUTOMOBILE CLUB'S 
COMPETITION. 
WE have received from the Technical Secretary of this 
club the report of the Side-slip Committee on the above- 
named competition, which is signed by Professor C. Vernon 
Boys, Mr. W. W. Beaumont, and Col. F. L. Lloyd. 


The side-slip trials organised by the Automobile Club produced 
thirteen entries, three being devices forming an integral part of 
the tire, three being discs in contact with the road carried on 
arms attached to the back axle; two being steel blades kept in 
contact with the road by springs and attached to the wheels, three 
to each wheel ; three being detachable leather covers fitted with 
steel studs or segments; and two being detachable chains or 
plates. 

The trials began with an endurance test of 857 miles, to which 
all the devices were submitted, except those which could be 
put in or out of action from the driver’s seat; these latter were 
only run over a distance of 104 miles. The roads chosen were 
as far as possible representative, but included a large proportion 
of tram lines and setts. Observers were carried on al! the cars 
throughout the whole of the endurance test, who reported every 
repair and renewal made during the runs. At the conclusion of 
the endurance test the cars were submittsd to a trial of the absorp- 
tion of power of the various devices. The cars were run down a 
hill at a speed of about twenty miles an hour, firstly with the 
device fitted, and secondly with the device removed. The distance 
between the stopping points under the two conditions was then 
measured, and it was shown that there was an appreciable differ- 
ence in the power absorbed by the different devices. 

The devices were then submitted to the actual side-slipping 
test. A space of 50ft. by 10ft. of smooth asphalt under cover 
was coated with a thin layer of Thames mud and fluid soft 
soap, forming a greasy substance closely resembling a London 
asphalt street on a damp foggy day. All thecars were required to 
cross the greasy patch at speed, and to attempt to make a 
sharp turn while on the grease. None of the cars succeeded in 
turning in the least degree out of the straight, all making a front- 
wheel side-slip in the direction of the length of the car, with the 
wheeis locked hard over, clearly proving the necessity for having 
both front and back wheels fitted with a non-slipping device to 
ensure perfect control under extreme conditions; the Vivian 
device was fixed on all four wheels, but this did not enable the 
car to turn under the severe conditions imposed. The cars were 
then run over the greasy patch and the brakes appiied suddenly ; 
a considerable variation was apparent in the adhesion of the 
wheels fitted with the various devices. The cars were then made 
to start on the greasy patch, and the results agreed with those of 
the brake test. 

Three of the devices under trial were then fitted to the front 
wheels, and this enabled the cars to make a fairly sharp turn on 
the grease. 

All the tires, tubes, and devices were then examined for wear, 
and the results of the examination have been duly taken into con- 
sideration in framing the following recommendations. 

We recommend as follows: 

(1) That a prize of £150 and a gold medal should be given to 
M. L’Empereur for his device No, 12. This device gives goorl 
protection against side-slip, is quickly applied and removed, affords 
protection to the tires, and, in case of any fracture or disarrange- 
ment, is easily, cheaply, and quickly repaired. 

(2) That a second prize of £100 and a silver medal be given to 
the Parsons Non-skid Company for their device No. 14. This 
device gives good protection against side-slip, is easily applied and 
removed, and is simple and cheap to repair. 

(3) That a third price of £50 and a silver medal be given to the 
Civil Service Motor and Cycle Agency for their billet device 
No. 15. This gives good protection against side-slip and to the 
tires. The studs, however, require considerable attention, and 
somewhat frequent renewal, and the device when detatched is not 
so conveniently carried on the car. 

We also recommend that : 

A silver medal and a high commendation be given to the Wilkin- 
son Tire and Tread Company for their device No. 8, but we find 
that considerable heat is developed, which is liable to cause 
trouble both with the covers and tubes. 

That a silver medal with high recommendation be given to Mr. 
Mark Vivian for his device No. 7. These tires were in very good 
condition at the end of the trials, they absorb no more power than 
an ordinary tire, and are a fair protection against side-slip. 

That a silver medal be given to Mr. H. S. H. Cavendish for his 
device No. 2, as this proved to be the best of those designed to be 
operated from the driver’s seat and to effectually prevent side- 
slipping of the back wheels of the car to which it was fitted. 

We are of opinion that all devices which depend for their appli- 
cation on the timely action of the driver, such as Nos, 2, 3, 5, 
and 6, are subject to the objection that they may not be brought 
into use quickly enough in emergency, and that they are not easily 
fitted to all types of cars without special design. 

Although we have recommended the award of three money 
prizes with medals and three other medals, we do not consider 
that any of the devices as entered for the competition meet all the 
requirements. The problem is a difficult one, but more has been 
done towards its solution by some of the competitors than might 
have been expected. Much, however, yet remains to be done to 
remove the difficulties of application, inconvenience, or even 
danger attending breakage of parts, first cost, cost of renewals, 
inconvenience caused by the necessity for frequent renewal cf 
small component parts, and the absorption of pc wer. 








THE 








THE INSTITUTE OF SANITARY ENGINEERS.—On Saturday, Jiine 
4th, a visit has been arranged over the new buildings of the 
University College Hospital, Gower-street, London, W.C, Mem- 
bers are asked to assemble at the main entrance at three o'cicck 





sharp. 
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HIGH-TENSION OIL SWITCH. 


Wueny describing the switching arrangements at the electric 
generating and sub-stations of the Liverpool-Southport line, 
we drew attention to the main high-tension oil switches which 
had just been designed by Messrs. Dick, Kerr and Co. We 
are now in a position to give some further particulars of these. 
They are so made that they can be arranged singly or in 
multiples to suit any number of phases, and they may be 
operated automatically. The main terminals for connecting 
the cables are secured to vertical rods, which are highly in- 
sulated with mica sleeves and porcelain insulators with large 
creeping surface; they are held in position by insulators 
fixed to a cast iron webbed plate, which is bolted to the cast 
iron frame. This plate acts as a cover to the oil box which 
surrounds the switches. 

From the lower ends of the vertical rods depend the copper 
jaws which engage the switch blade. The switch blade is 
earried horizontally in a heavy porcelain insulator, and 
attached toa turned steel rod, which is secured at the upper 
end to acrosshead, guide rods, and weight. The switches are 
enclosed in an oil box, which may be lowered by means of a 
winch attached to the frame. The oil box is lined with im- 
pregnated material, and fitted with fire-proof partitions, con- 
sisting of marble or other suitable material for separating the 
various switches. When the box is fixed in position, it 
entirely encloses the live contacts of the switch. It is also 
dust-proof and oil-tight. An oil gauge is fitted to the side 
of the box, by which the height of oil in the box may be 
observed. The top of the cast iron frame is provided with 
columns for supporting the trip gear, weight, and horizontal 
crosshead, from which depend the vertical rods, which are 
attached tothe switch blades. The trip gear is attached to a 
series of links, which connect up through cranks to the 
operating handle mounted on the switchboard. To close the 
switch the handle must be forced down until the spring bolt 
locks. This motion raises the weight and crosshead, and 
closes the trip gear and switch. The switch may be opened 
by withdrawing the spring bolt, and raising the switch 
handle. On releasing the handle the trip gear is immediately 
brought into action, the weight falls on the crosshead, and 
throws the switch blades out with a quick break action. 

In addition to the ordinary operating handle, each switch 
is provided with an emergency throw-out. This takes the 
form of a solenoid attached to the frame of the switch, the 
armature of which actuates the trip gear. The local circuit 
for operating the solenoid is closed by a small press-button 
switch placed immediately above the main switch handle on 
the board. These switches may, sothe makers inform us, be 
fitted with automatic overload and no voltage release. The 
switch is shown in the accompanying engraving—Fig. 1. 

For larger work a special type of oil break switch, similar 
in design to the foregoing, is manufactured by this firm. 
This switch is operated by a motor, and is shown in Fig. 2. 
The provision of the motor does away with the link and crank 
gear which connects the switch to the switchboard. The 
place of the switch handle on the board is taken by two 
small press-button switches marked ‘‘ on "’ and ‘*‘ off.’’. These 
are jomed up by clockwork, and a relay through a local cir- 
cuit, which starts and stops the motor. The motor is 
provided with a flv-wheel and gearing, the latter actuating a 
vertical rod, which engages the trip gear for releasing the 
weight placed above the switch frame. The motor and gear- 
ing are, as will be seen, arranged in a most compact form, 
being fitted under the switch frame, while the clockwork 
and relay are fitted at the back of the switchboard, behind the 
press-button switches. 








THE INSTITUTION OF GAs ENGINEERS,—The annual general meet- 
ing of the Institution of Gas Engineers will take place on June 
7th, 8th, and 9th, at the Institution of Mechanical Engineers, when 
the following papers will be read :—‘* De Brouwer Stoking Machin- 
ery at Derby,” by Mr. J. Ferguson Bell, of Derby ; ‘‘ Roadways 
and their Relationship to Various Public Services,” by Mr. A. E. 
Broadberry, of Tottenham ; ‘‘ Condensation of Illuminating Gas,” 
by Dr. Harold G. Colman, of London; ‘‘Ten Years’’ Experience 
with the Prepayment Meter,” by Mr. Alfred Colson, of Leicester ; 
** Experiences at Middlesbrough with Gas Holder Tanks on Marsh 
Land,” by Mr. David Terrace, of Middlesbrough ; ‘‘ The Flow of 
Gas in Mains and Distribution at High Pressures,” by Professor 
W. C. Unwin, F.R.S.; ‘On the Lighting of Schools and Colleges,” 
by Mr. W. T. Sugg, of London. A lecture will also be delivered 
on “The Mechanism of Combustion,” by Professor Harold B. 
Dixon, M.A., F.R.S, 














LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opwnions of our 
correspondents. } 
THE RAIYAN PROJECT. 

Sik,—The English director of the Daira Sanieh in Egypt has 
made statements in his letter, dated Cairo, April 29th, and pub- 
lished in THE ENGINEER, May 6th, which may mislead your 
readers. The Raiyan Isthmus, at the level of high Nile, is less 
than twelve kilometres. The cost of a Lulu-Nile canai was 
estimated by Colonel Western, Director-ieneral of Works, in 
1887, at £827,000, In April, 1888, Sir C. C. Seott-Moncrieff sub- 
mitted to the Council of Ministers a memorandum “ summing up 
the results of Colonel Western's careful survey and study of Mr. 
Cope Whitehouse’s Wady-Raiyan project,” and repeated, with 
approval, this same estimate, in December, 1888, in a note com- 
municated to the Journal Ofjiciel (Cairo), He stated, however, 
that there was a prospect of the rock proving somewhat softer 
than had been supposed. Subsequent borings showed, as I had 
repeatedly informed the Egyptian authorities, that four-fifths of 
the excavation would be in marl, not rock. In 1889, Mr. Willcocks 
printed a * rough section of canal,” which, however, is not to be 
considered seriously. He estimated the total cost of the works at 
£1,326,400. I immediately pointed out the discrepancy between 
his figures and those of Colonel Western, and stated that the 
Raiyan-Lulu-Nile Canal would not cost over £800,000. In 1901, 
Lord Cromer informed her Majesty’s Government that my 
project had been examined and found feasible, but that it would 
cost £1,500,000. I considered this so injurious that I applied to the 
Government for leave to bring the matter into Court. I proposed 
to bring an action for libel, providing beforehand for the payment 
by me of eosts on both sides, and that the judgment should be for 
a nominal sum. Had the Government allowed me to settle these 
questions then and there it would have ended any possibility of 
error. Permission, however, was refused. On September 7th. 
1894, THE ENGINEER permitted me to print a letter of consider- 
able length, with a ‘longitudinal section of proposed inlet and 
outlet canals from Plate XVI. of the plans of the Reservoir 
Department, Egypt.” This letter, under the title of ‘ The 
Raiyan Reservoir and Drainage Canal,”~ was reproduced, and 
hundreds of copies have been placed in the hands of engineers and 
contractors. 1 enclose one of these reprints. It will be seen that 
the efficial estimates of excavation were :—Marl, 7,892,000 ¢.m.; 
rock, 4,582,000 c.m., at a cost of £746, 160. 

On June 29th, 1895, I received a copy of the Charter of ‘* The 
Cape Whitehouse Drainage Canal and Reservoir Company” from 
the Secretary of State of the State of Illinois, The Chicago 
Drainage Canal was fast approaching completion, and there was 
a general desire on the part of the engineers and contractors to 
secure the Ezyptian Isthmian Canal. At their request I lectured 
before the Western Society of Civil Engineers, and hired the 
Columbia Theatre so as to exhibit, by lantern slides, the plans 
prepared by the Public Works Department for the—so-called— 
International Commission. 

A syndicate agreed to proceed to Egypt, and authorised me to 
offer to deliver a canal of adequate dimensions before October, 
1896, for £600,000. This proposal excited much opposition in 
Cairo, There was no question as to the facts, but the canal was not 
wanted. Lord Cromer now states, in the Blue-book recently 
issued, his unwillingness to allow any plans to be executed, in the 
following terms :—‘‘I wish to state as distinctly as possible that 
so long as I am in any degree responsible for the administration of 
this country, I shall steadily oppose the execution of any such pro- 
jects as those persistently advocated by Sir William Willcocks, until, 
after consultation with the most competent and trustworthy authori- 
ties on the subject, I am convinced both of their necessity and 
feasibility.” But on January 12th, 1889, I received a letter from 
Sir Julien Pauncefote as follows :—‘‘ With reference to my letter 
of August 13th last, and to previous correspondence respecting 
your scheme for the creation of a large reservoir in the Raiyan 
basin for the storage of Nile water for irrigation purposes, | am 
directed by the Marquis of Salisbury to inform you that her 
Majesty’s Agent and Consul-General at Cairo has received a note 
from the Egyptian Minister for Foreign Affairs—Zulfikar Pasha 
stating that the project has been carefully examined by the 
Egyptian Government, but that, after full consideration, they have 
come to the conclusion that they cannot adopt your proposals, whi'e 
the benefits which might accrue from theiradoptionare fully acknow- 
ledged.” These proposals were, briefly, topay all the vouchers signed 
by Colonel Western, if the canal were executed under his direction, 
with a margin of, say, ten per cent. to the bankers who advanced 


the money ; or to deliver the canal, within a year, for £1,000,000 ; 


—or less-—with five per cent. until paid. I also gave a list of 
names of eminent engineers, and offered to pay anyone selected 
by the Marquis of Salisbury £1000 to report on the necessity 
and feasibility, and said that there was no lien upon my rights. 
It was, therefore, within my power to add a free transfer of all 
these rights, estimated by me at £100,000,000. It will be remem- 
bered that the Roman banker Torlonia undertook the drainage of 


the Fucine Lake, It was said: ‘‘ Kither Torlonia will drain the 


Fig. 2 


Fucine Lake, or the Fucine Lake will drain Torlonia.” Foreseeing 
that there would be a delay involving constant anxiety, and 
expenditure of time, labour and money, it was obviously economi- 
cal to transfer everything to the Egyptian authorities. The alter- 
native would have been the acceptance of one of the many offers 
made to me by ‘ Promoters,” and the consequences, which have 
been painfully evident on both sides of the Channel. Sir Julian 
Pauncefote further said :— ‘“‘ | am to add that her Majesty’s Agent 
and Consul-General, while regretting that Egypt is not able to 
profit by the execution of the project which you have prepared 
with so much care and skill, states that he has satisfied himself 
that the project has been considered with the greatest care and 
attention by Sir C. C. Seott-Moncrieff and Colonel Ross, who, ax 
you are aware, are the responsible advisers of the Khedivial 
Government in such matters.” 

It must be remembered that this reference to Zultikar Pasha was 
perfunctory. In fact, Zulfikar, with whom | was on very friendly 
terms, told me he had no recollection of having signed the note ; and 
that, certainly, he had never read it. By the terms of the celebrated 
despatches of Lord Granville, subsequently affirmed by Lord 
Rosebery, the advisers of bis Highness the Khedive are placed at 
his disposal by his Majesty’s Government which is responsible to 
the subjects of other Powers for their words and deeds. In 185 
I returned t» the United States, and have not revisited Egypt ; 
although invited by his Highness the Khedive to be one of the 
120 ‘‘ official and distinguished guests” at the ceremonies inaugu 
rating the Assouan Dam. It was generally believed that. this 
Raiyan project was so wholly my work that there was a certain 
measure of prejudice which my self-effacement would remove. 

When, therefore, there is any question of the execution of this 
work reference should be made to the facts. The canal can be com 
pleted within a year; the marl can be removed at less than 24d. a 
cubic yard ; and the channels drifted at various points and levels 
would not cost, in the aggregate, including the marl, over £600,000, 
The Iiplomatic Agent and Consul-General of the United States bas 
full authority from me to permit any use of my plans or property 
which will add to the health and prosperity of the inhabitants of 
Ezypt. Cope WHITEHOMSE, 

Newport, R.I., May 19th. 


TURBINES, 

Stk, —In your last impression I find the first of what promises to 
be a very interesting series of articles by Professor Smith, What 
ever he writes deserves careful consideration, and a careful con 
sideration on my part of the first of these articles results in the 
conviction that in one place he is unintelligible and in another 
wrong. 

I quote from the first column, page 541 :—‘* The computation of 
the ‘ velocity of outflow’ would be simple and easy to everyone if 
only the mistaken notion that expanding gas or steam generates 
its own kinetic energy of outflow were got rid of entirely. Then 
everything, even in ‘unsteady streams,’ becomes plain. Each 
portion of the accelerating fluid does none of the work of increasing 
its own kinetic energy. The work it does is spent wholly in gene- 
rating kinetic energy in the portions of fluids surrounding it— 
generally those in front of it. Its own increase of kinetic energy 
is wholly due to work done upon it by this surrounding fluid 
generally by those portions lying behind it. So soonas this funda- 
mental fact is grasped, it is recognised at once that increase of 
velocity does not necessarily accompany volumetric expansion.” 

This passage as it stands may have a meaning, but I fail to grasp 
it. The best way out of the difficulty will be found by the publi- 
cation of a diagram, representing the action of molecules, As I 
understand what goes on, we have a crowd of molecules at an 
orifice. They partly push themselves through, they are partly 
pushed from behind, but the moment they have cleared the orifice, 
they fly apart. Why! As I understand Professor Smith, because 
each molecule is pushed by the next behind it. But if we trace 
the chain of events, we must come to some ultimate cause of the 
pushing, and it’seems to me, as has seemed to Clark Maxwell, that 
on the whole each molecule of steam or gas possesses just as much 
kinetic energy as any other molecule, and no more. In other 
words, if we were dealing with a single molecule instead of 
thousands of billions of them, it would behave just like any other 
molecule in the crowd. Paths are altered by collisions, but I do 
not gather that this is what Professor Smith refers to, Probably 
theobscurity of the passage | have quoted lies in the fact that Pro- 
fessor Smith has not defined the sense in which he uses the words 
‘kinetic energy,’ nor stated the precise place where the transfer 


| ofwhich he speaks goes on. I suggest, then, a sectional diagram 


of a jet, with the place of energy transfer defined in it. It will add 
enormously to the value of hisarticles if they are perfectly intelligible. 

The next point for criticism is contained in the following 
extract :—-‘‘ The idea that some turbines are driven by ‘pressure’ 
other than that due to stoppage of the momentum of the driving 
fluid still survives in curious fashion. Thus these machines are 
classed as ‘impulse’ turbines and ‘reaction’ or ‘pressure’ 
turbines. In the latter class there is supposed to be some 
unbalanced dead pressure duo to the portions of the bucket walls 
being acted on by hydraulic pressure without any opposite wall 
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surfaces similarly acted upon,” Professor Smith admits 
he stands alone in holding the view “that static pressure can have 
nothing to do with the driving of turbines,” and he proceeds to 
rove his case by supposing a construction which has really n« thing 
to do with the matter, Apparently he is not aware that the rudi- 
entary form of the reaction wheel attributed to Hero of Alexan- 
dria, who lived in times much more recent than 7000 years before 
Christ —as lately, indeed, as 120 B.C,—has a theoretical efficiency 
of about 86 per cent., and Whitelaw and Stirrat wheels have given 
66 per cent. in practice, the loss being due almost entirely to 
hydraulic friction, These wheels are certainly pressure wheels, 
being driven, ax is a rocket, by the want of balance due to the 
presence of orifices, Thus, if the water pressure were 100 lb, on 
the square inch, and the area of two discharging orifices one inch 
each, then the torgue would be 200 Ib., less the opposing 
stress due to the issuing water tending to drag the discharge 
nozzle with it by friction, This is beyond all doubt a pressure 
turbine. On the other hand, we have the Pelton wheel, which is 
essentially an impulse turbine. But it is easy to see that all such 
wheels as the Fontaine or parallel flow wheel are driven by a con- 
tinuous cffort or pressure. The truth is easily made clear. If the 
rotating part of the whee! is made fast so that it cannot revolve, 
the water will flow away through the wheel just as quickly as if 
was running, and all the while a torque will be set up which is due 
t» the pressure inside the wheel. 

Professor Smith must, I fancy, attach a meaning to the word 
“pressure” which is quite different from that in which it is used 
by turbine makers. 

; Kesw ick, May 30th. 


J. A. 8. 


Sin, In your issue of May 27th there is an article by Professor 
Robert H. Smith on turbines, in which he makes some very em- 
phatic but, | think, incorrect statements. 

He says: “In a turbine there is no temperature 
osillation the conditions are approximately steady in 
time.” This, with a steady load, is true of the Curtis and De 
Laval turbines, but is not true of the Parsons turbine, and this is 
th. most important practical turbine at present. The Parsons 
turbiae is fed by gusts of steam, the duration of the gusts depend- 
jug on the load. Between the gusts the pressure and temperature 
both fall by an amount depending on the load, and at, say, half- 
luad go down to atmospheric conditions, 

Here, then, we have as wide a range of temperature variation 
except at full load—as takes place in any reciprocating engine. 
Moreover, as these gusts only occur about once in 30 or 40 revolu- 
tions cf the turbine, the temperature oscillations correspond to 
those of a slow-speed reciprocating engine, giving plenty of time 
for the turbine to cool before the next gust of steam enters. 
Again, the velocity of the steam in a Parsons turbine is compara- 
tively low, never anything like the half-mile a minute of which 
Professor Smith speaks, Even if it were very high, that does not 
prevent the exchange of heat between the steam and the metal ; 


| 
that | 


many lines with similar coupled engines in pulling trains that do 
not make many stops. Give them as large a boiler, and they will 


| continue to do so; at least, such is my opinion, especially if 


fitted with an improved form of traction-increaser, as described later. 

The recent marvellous performance of a single engine on the 
Great Western Railway shows that with light trains they are 
capable of performances that coupled engines with wheels of 
moderate size cannot approach, or, at all events, if they can, the 
fact remains to be proved. The circumstances also illustrate the 
statement above that they are not properly appreciated, because 
it appears that the ‘‘Duke of Connaught” was only put on at 
Swindon on account of the coupled engine having burnt too much 


| & petrol motor car. 





coal to complete the journey, so that it was only by chance that | 


the opportunity was offered of demonstrating 
be covered within the hour by a single driver. 

Fig. 1 represents a single engine I have designed, with 8ft. 
wheels, and 1700ft. of heating surface. The front of the fire-box 


that 77 miles could 


is 4ft. 34in. behind the centre of the driving wheels, and between | 
it and the wheels there is a deep transverse plate extending be- 


tween the outside frames, The inside frames onl 
front buffer beam to this plate. 
The outer frames do not fall with the footplate behind the 


use of a traction increaser, by which the weight on the driving 
wheels could be considerably augmented by steam pressure. In 
order to prevent abuse of this device on the part of the driver, | 
should have steam turned into it by means of a pedal working 
against a fairly strong spring, in a similar manner to the pedals of 
With the sand valves open, a nicely-graduated 

ressure could be applied to the pedal the moment the wheels 
ot to slip, whereas with a valve worked by hand a careless man 
might ‘‘smack” the apparatus on full, and leave it on for an in- 
definite time, which danger is obviated by the arrangement sug- 
gested. This does away with the chief objection to a traction 
Increaser, which would probably make all the difference, to a single 
engine, between failure and success, 

C. F. Denpy MarsHatt, B.A. 
Hassocks, Sussex, May 26th. 


HIGH-SPEED LOCOMOTIVES, 


Sir, —I was much interested to see your article on single engines, 


y run from the | a type of engine which it has been the fashion lately to depreciate. 


| I have always understood that the chief drawback to the use of 


single engines has been that the counterweights have to be con- 


driving wheels, but the tops continue horizontal for the length of | centrated in one pair of wheels, causing an excessive hammer blow 


the fire-box, out of sight. 
might be thought weak. 

This disposition allows the fire-box to be over 6ft. wide. The 
calculated heating surface might be made considerably more, by 
the use of water tubes, or a midfeather dividing the grate into 
two parts longitudinally. 
driving wheels, or side-play to the bogies, on the old Bristol and 
Exeter principle. This reduces the stresses on the crank axle, and 
practically turns the engine into a long vehicle on two ies, 
The design of smoke-box I should use was illustrated in THE 
ENGINEER for April 29th last. 

The boiler of this engine is about as high as it is possible to go 
without seriously obstructing the view from the cab. Even with 
engines like this the exhaust steam must blow right against the 
windows, unless there is a strong side wind, in which case one side 
would be more or less clear, 

There is really no need for an engine burning liquid fuel, how- 
ever, to run chimney first. Fig. 2 shows a design for an express 
engine to run fire-box end first. In the bunker, which is shaped 
like the bows of a ship, are tanks for water and oil, fitted with 
pipes running along the engine, and connected in the usual way to 
the tender, the latter being an independent vehicle at the smoke- 
box end. The water and oil injectors would feed from the engine 
tanks, and the connecting pipes would keep the level the same as 
in the tender. Non-return valves would be fitted, in order to 
prevent a backward flow when going uphill. The small amount of 
coal required would be carried in the bows, 

Under this arrangement the engine is self-contained, and would 
be used as a tank engine for purposes of manceuvring. At the end 


I mention this because otherwise they | 





There would be no flanges to the | 


on the rails, and so limiting the amount of weight which can -be 
safely put on to the driving wheels. I have no exact figures by 
me, but I think I am not far wrong in taking this hammer blow 
for a modern engine running at its maximum speed of, say, 80 
miles an hour at six tons for the two weights together ; if the 
wheels are originally loaded with 18 tons, as is usual, this shows 
that the rails can stand a load of 24 tons on one pair of wheels 
without damage. The greatest tractive force of the engine would 
be required at rather less than half thisspeed, when the unbalanced 
vertical forces due to the counterweights would amount to about 
one ton, which, when at the top of the wheel, would reduce the 
adhesion weight to 17 tons, instead of the 24 tons that the rails 
could carry if balance weights could be abolished. The total 


| abolition of balance weights is, I am afraid, too much to hope for, 


but there is no reason why they should not be reduced to less than 

a quarter of their present amount by the adoption of four-cylinder 

engines, and in that case the weight on the driving wheels could 

be increased to 21 or 22 tons without stressing the rails as much as 

the present engines do, and with an adhesion weight of this amount 

what might not a single engine achieve ’ Ci?. Ke 
Birmingham, May 30th. 





Sir,—In view of the very fast runs recently made on the Great 
Western Railway, the following performance with a heavy load on 
the same line may be interesting. It is generally known that the 
Great Western book the 10.50 a.m. Cornish express from Padding- 
ton to arrive at Bristol without a stop in two hours. As the 
distance is 118 miles 28 chains, the booked speed is 59-1 miles an 
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indeed, both theory and experiment prove that the transmission of 
heat is more rapid when the fluid passes over the surfaces at high 
velocities than at low ones. Obviously, then, there must be initial 
condensatiun in a Parsons turbine except at full load, and the 
in the turbine will not be adiabatic. Hence one of the 
zes of superheated steam, although not the only one. 
Agaiu, Professor Smith asserts that the steam does not generate 
its own kinetic energy, and that we cannot calculate the increase 
in velocity for a given fall in pressure from the adiabatic p - 
enrve. | venture to think that Professor Smith is quite mistaken, 
and if he will look at the current May number of the Engineering 





Review he will find there. in an article by myself, a simple proof of | 
the method for calculating the increase in velocity, the method 


being based on what Professor Smith claims disproves it. More- 

over, the mathematical proof is there backed up by ample experi- 

mental evidence. In two future articles in the same paper—which 

have already been sent to press-some of Professor Smith’s other 

points are considered. FRANK FosTEr. 
Owens College, Manchester, May 30th. 





AND THERMAL TREATMENT OF STEEL 


IN LARGE MASSES. 


‘tr, Your thoughtful readers must feel indebted to Mr. J. 
Windle for his letter on the above subject which appeared in your 
last issue. 

Omitting the -52 per cent. carbon result in Mr. Johns’ paper on 
‘* Vickers’ Tires,” there isa mean gain of over 6 tons per square 
inch in maximum stress in the tires tested by Mr. Windle’s eminent 
cngiaaey the result of the final thermal treatment advocated by 
Mim, 

Then again, presuming both gentlemen in their exhibits have 
given average results of work done, it is noticeable that in 


THE PRODUCTION 


| snugly together. 


Mr, Johns’ untreated tires there is a difference of 6-8 tons in | 


maximum stress between the highest and lowest tensile tests given | 
This difference may be sufficient to cause the unex- | 


in his table. 
plained failure of some tires under actual working conditions. 


But of more serious moment is the fact that some contemporary | 


engineers are content to use a squirted or pressed material, with 
all its distorted and paralled grain structure—referred to by Mr. 
Windle—and then rely for elimination of internal stresses on an 
indefinite thermal treatment, such as that incidental to the heating 
of the tire for shrinkage purposes. And this, in face of Mr. 
Johns’ dictum that the results of the ‘‘ works’ laboratory require 
to be carefully revised, and the new factors of ‘ mass’ and ‘ time’ 
allowed for, before satisfactory results can be obtained with large 
masses,” 

_ The effect of erratic stresses imposed by the operations of press- 
ing or squirting is, in my experience, more noticeable in the higher 
carbon steels than in those under review, and in both cases 
<lemands undoing by suitable heat treatment before the steel is 
applied, T. VAUGHAN HUGHEs, 

Edgbaston, Birmingham, May 31st. 





A PLEA FOR THE SINGLE ENGINE, 


Sin,—The most striking development in British locomotives of 
late years has been the increase in the size of boilers. But it is a | 


matter for regret that single engines are falling out of the race. 


They have not been fairly dealt with, because they have not been | 


pushed to their farthest possible development in this respect. 
their advantages in the way of economy and freedom of running 
are on all hands admitted, but it is said they are unsuitable for 
aodern heavy trains, In the past they have held their own on 
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HIGH-SPEED LOCOMOTIVES 


of a journey it would go to be turned alone, and the shunting 
engine would leave a fresh tender fully charged at the head of the 
train, ready for the next journey. The tenders would not require 
turning, being fitted with hose pipes at each end. The engine in 
Fig. 2 ought, | think, to have a considerable turn for speed. She 
is to have three cylinders, all inside, with cranks at 120 deg., the 
inner frames being 2ft. apart only. Fig. 3 shows the crank axle. 
The wheels are formed with bosses as if for coupling pins, and a 
bolt ix put throngh the crank" pins” and wheel bosses to hold all 
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Fig. 3 


The engine could be simple or compound, or 
arranged to be either at will, the central cylinder in this case 
being the H.P. cylinder, and exhausting into the two side ones. 
With the even turning movement which would be obtained by 
means of the three cranks, the value of which are so well known in 
marine practice, and the great length of wheel base, it ought to 
be exceptionally steady. The centre of gravity would be ahead of 
the driving wheels, as usual. I append a table of the principal 
dimensions of both engines : 


No, 1. No. 2. 
Cylinders .. (two) 21 x 26in. (three) 18} x 26in. 
ft. in. ft. in. 
= distance between centres + to mee 9 
Wheels: Diameter bogie, front 4ft., rear 3 6 (all)3 6 
“ Co. A rr ae oo a ae 0 
Outside frames: Length .. .. .8 0 .. 37 8 
” 9 distance apart io 24 6 4 
Inside frames: Length . 20 4 20 4 
- 1 distance apart .. .. .. .. 4 0 2 0 
Distance from driving wheel to centre chimney 10 5 .. 10 10 
TOGA WORE NG v5 es dc ch ce. be ee ee ee oe Oe 
Boiler: Height centre from rail 9 0 9 6 
P diameter outside .. .. 47 50 
Fire-box: Length outside... ..  .. io wae 8 0 
a width outside at bottom eae eee 
- height top of casing from rail .. .. 11 93 .. 12 6 
‘Fubes; DIGMMUG coe cs oe. os .. (260)0 17 (806)0 17 
” length between tube-plates eo oc oe a eee 
sq. feet. sq. feet. 
Heating surface: Tubes . 1549 .. 1850 
Fire-box 149 168 
Total .. 1698 2018 
Grate area. . : 36-6 39-3 
Valve gear.. .. .. Any Joy's 


These two engines could be very much assisted at starting by the 








hour. The train is also advertised to reach Bath by a slip coach 
at 12.37 p.m., that is, 107 minutes for 106 miles 69 chains. 

On Saturday, May 21st, to accommodate the extra Whitsuntide 
traffic, the train was made up as follows :—13 eight-wheeled coaches, 
325 tons; one dining car. 28 tons; one unclerestoried eight- 
wheeled coach, 22 tons; total, 375 tons empty. As the train was 
well filled, and the amount of luggage very considerable, the total 
load behind the tender slightly exceeded 400 tons. The locomotive 
was No, 98, one of Mr. Churchward’s six-coupled express type, 
having 18in. by 30in. cylinders, 2143 square feet of heating surface, 
and working at 200 Ib. per square inch. 

Starting punctually from Paddington, the train was brought to 
a walking pace just before reaching Swindon, as Cricklade Bridge 
was undergoing heavy repairs. Quite two minutes were lost by 
this check. Notwithstanding this, the train passed through Bath 
at 12.35 p.m., and the two slip coaches were actually at a dead 
stand in the station at 12.36 p.m., one minute before time. The 
company requires a slack to 10 miles an hour through this station. 
From Bath to Bristol the load was 13 corridor coaches, or 325 tons 
empty, and B:istol was reached at 12.494 p.m., balf a minute early. 

Thus one locomotive hauled a train fully 400 tons loaded a dis- 
tance of 106 miles 69 chains—to Bath—in 105 minutes. This 
represents a speed of 61-06 miles an hour, even without making 
any allowance for the delay at Cricklade Bridge. The average 
running speed for the whole journey of 118 miles 28 chains to 
Bristol was 60-9 miles per hour, allowing for two minutes delay at 
Cricklade Bridge, and one minute for the service slack through 
Bath. The fact that a drizzling rain was falling during the journey 
from Paddington to Bath serves only to increase the merit of this 
splendid performance. A. V. GooDYEAR, 

111, Stormont-road, Clapham Common, 8.W., 

May 28th. 





STEAM PIPE COVERINGS. 


Si1r,—We noticed in your issue of the 27th ult. some notes by 
Mr. S. H. Davies on experiments carried out by him to determine 
the relative efficiency of a number of steam pipe coverings. As 
two of them appear to have been of our manufacture, we take this, 
the earliest opportunity, of challenging the practical value of these 
tests, and Mr. Davies’ deductions. We trust we may be permitted 
to criticise his remarks at greater length next week, but in the 
meantime we can only say that in order to prove our contention, 
we shall be most happy to defray the whole expense of an electrical 
trial of our sectional mica coverings and any other high-class fire- 
proof material in the market, provided only that the tests are 
made on an adequate scale, and that the results are published with 
the names of the competing materials and their makers. 

THE Mica BorLer Coverine Company, LIMITED, 

35, Queen Victoria-street, E.C., June 2nd, 





OLD MACHINE TOOLS, 


Str,—In the correspondence on old turning lathes I have seen 
no mention of the bow-string lathe. 

I saw one in one of the bazaars at Cairo some thirty years ago. 
The workman, as is the usual Eastern custom, sat on the ground, 
worked the bow with his left hand, and with his right held the 
tool, steadying the end of the tool handle with his toes. 

I believe some watchmakers used the bow-string lathe till com- 
paratively recent date. I remember in my youth seeing one at a 
watchmaker’s, JOHN HENRY KNIGHT, 

Barfield, Farnham, May 29th, 
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PLY-WHEEL MILLING MACHINE. 

THE machine illustrated and described in the following 
article presents features of rather special interest, involving 
as it does the discovery of a novel principle in the use of large 
face cutters or ‘‘ end mills.’’ 

As is pretty well known, large face cutters have a great 
advantage over cylindrical milling cutters for rapidly remov- 
ing quantities of metal, requiring very much less sharpening 
in proportion to work done. The reason for this appears to 
be that in the former case cach tool enters almost immediately 
into full cut, as shown in Fig. 1, no rubbing or scraping 
taking place at all. On the other hand, the cylindrical 
cutter, revolving against the feed, has to rub until it can 
raise enough metal to form a chip, as shown in Fig. 2, with 
even the keenest. possible cutter. The result is therefore a 
certain amount of thrust at the point A, Fig. 2, and con- 
sequent heating and tendency to distort work, and, of course, 
as the cutter becomes dull the effects are more noticeable. 
To avoid this many attempts have been made to revolve the 
cutter ‘‘ with ’’ the feed, but the strong tendency to ‘‘ drag 
on’ risks breakage of the cutter, and it is only allowable 
when doing very small jobs in a large powerful machnie, as 
may readily be understood. 

Still, with even this disadvantage cylindrical mills have 
brought about great economies in engineers’ shops, and are 
indispensable, and of recent years they have been more and 
more applied to circular work, as well as straight surfaces, 
the circular work being mostly small things, such as small 
gear blanks, hand-wheel rims, and so on. In all these cases 
of circular work some amount of saving is found over at least 
the ordinary lathe, uniformity being secured with less costly 
attendance. It therefore appears that the superiority of face 
cutters in flat work being known, the same should follow 
where application is possible in circular work. 

In this case the immediate work to which milling was to 
be employed was in the machining of fly-wheels. 

The use of small end mills for circular work was in itself no 
new thing, having been for a long period prior to this 
employed occasionally in milling departments. In the cace 
of fly-wheels, however, a crowned face is necessary, and 
it was found that this could be produced by the use 
of a hollow face cutter—such as used on flat work 
—placed in a certain position relatively to the fly-wheel 
centre. . This method is shown in Figs. 3 and 4, and 
it will be seen that by this means any required amount 
of crowning can be obtained up to the usual maxi- 
mum. In Fig. 3 a fly-wheel, 6ft. diameter, is shown in 
place, with its periphery in contact with the cutters on the 
near side of the cutter block, a perpendicular line drawn 
through the fly-wheel centre to the cutter block falling a 
certain distance within the extreme point B reached by the 
cutters. The result is the formation of a curve on the fly- 
wheel face at B, continued as the wheel is slowly revolved or 
fed on its centre. This curve, supposing the fiy-wheel face 
to be a straight line as represented by the tangent D D, 
would consist of a portion of an ellipse C C, shown in projec- 
tion in Figs. 3 and 4. A slight variation from a true ellipse 
is, however, caused by the fact that the fly-wheel circum- 
ference is curved, but this is sominute as to be undiscover- 
able in practice. 

The angle formed by the tangential line D D—Figs. 3 and 
4—with-the cutter block face, is pretty well constant for not 
too large a range of fly-wheel dimensions, though, of course, 
m extreme cases having to be slightly varied owing to the 
profile of the crown produced being a portion of an ellipse, 
not of a circle, All, therefore, that is necessary to meet 
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differences in fly-wheel diameters is to adjust sligatly the 
position of the cutter block before starting the first cut. 
This will be seen on comparing Figs. 3 and 4, the perpen- 
dicular D D in Fig. 3 for the 6ft. wheel falling 6in. inside the 
point B, and in Fig. 4 the corresponding dimension being 
4in. for a 4ft. wheel. Should greater curvature or crown of 
face be desired there is ample margin short of the perpen- 
dicular D D coinciding with the centre of the cutter block 
itself. In this last case, of course, both sides of the ring of 
cutters would be in contact with the fly-wheel fice, which is 


f a 

On the left-hand of this view is shown the large face cutter 
for producing the curved face of the wheel, this cutter bein 
carried on a strong upright mounted on horizontal compoung 

| slides, giving adjustment both towards the fly-wheel ang at 
right angles. This particular milling head is of the Lincoln 
pattern, but is fitted with double gearing, the face cuttoy 
being driven direct by gearing on the outside—a great point 
in this class of work. ‘The driving pinion would, of course 
have been better if placed on the front side of the cutter close 
to the cut, but this was awkward for other reasons, and, at 
all events, the arrangement shown works very well. The 
cutter spindle also can be raised and lowered to suit the 
position of the wheel, it being necessary that the spindle 
should be central with the fly-wheel face. 

On the far side of the machine is fixed the milling 
bracket for machining simultaneously the top and bottom 
edges of the fly-wheel rim, this being also performed by face. 
cutters, driven direct in each case by pinions on a vertical 
shaft. This bracket has, in addition, a horizontal slide 
giving adjustment by screw towards and from the fly-wheel, 
and each cutter has independent adjustment as is necessary. 
to suit varying widths of fly-wheel face. ei 

Allowing ample margin, the time for one cut round the 6ft, 
fly-wheel was estimated at 100 minutes, so that it was seen 
that, having once started these three cutters, the man would 
have plenty of time to look after boring and bossing the 
wheel. It was therefore decided to incorporate boring and 
bossing mechanism in the same machine, in order to com. 
plete all operations on a fly-wheel at one setting. The table, 
it may be mentioned, has, besides the slow circular feed 
motion, a rapid motion, so that the edges of a fly-wheel can 
be rounded by an ordinary turning tool, carried in the vertical 
slide shown to the right. No polishing was required at «Jl. 

The boring apparatus consists of a vertical bar, driven 
quite independently of the table, and in the reverse dirccticn, 
and has variable feed motion vertically. Besides this, two 
facing blocks are included, one above the fly-wheel and ore 
below, each with radial star feed motion, also vertical feed, 
| each block being entirely independent of the other, and of 
| the boring bar, with the exception of revolving together, 
| As shown the upper facing block and bearing for the 
| boring bar are carried in a strong tripod stand, removed 
| when changing a finished fly-wheel for a fresh casting. This 

last feature has been altered in a second machine, according 
to a later design, in favour of a radial arm, which saves a 
| little time in setting. 

The sequence of operations is rather interesting. The 
wheel being set, the table is first revolved at a speed giving 
about 15ft. per minute at the wheel circumference, and the 

| top and bottom edges of the rim are roughly bevelled by the 

| turning tool held in the right-hand bracket, so that’ the three 
face cutters escape as far as possible from contact with any 
scale. This done, a matter of minutes only, the table slow 
feed is thrown in, giving 3in. per minute traverse at the fly 
wheel face, and the large face cutter at the left hand of the ma- 
chine is brought up by screw to the required depth. Next, the 
top and bottom cutters for the wheel edges are steadily brought 
in to the distance necessary, the table revolving slowly all 
the time. On completing the adjustment of these three 
cutters, the man has therefore a clear hour in which to devote 
himself entirely to the boring and bossing operations. 

The boring bar, having independent feed, is thereupon set 
to work, followed by the two facing blocks, which feed auto 
matically from the inside of the boss towards the outside. 
When enough is faced off the bosses, the blocks are next used 
for turning the outside of the boss, having separate auto- 
matic vertical feed, and this cut is run out in a curve on 
reaching the arms. Lastly, the outer edges of the boss are 
rounded. 

Before, however, these boring and bossing operations are 
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not desirable, and, besides, would give far more curve than 
could ever be required. 
This property of the face-cutter being demonstrated it was 


decided to build a special machine to deal with fly-wheels | 


between the sizes shown, it being clear that with the experi- 
ence of face cutters available a large saving could be made 
over turning fly-wheels in the lathe. 
in the engraving above the fly-wheel in position being 6ft, 
diameter by 11lin. face. 


Se 


Swain 


Fig. 4. 


FACE CUTTER OF FLY-WHEEL 


half through, the face cutters on the fly-wheel face and edges 
complete the first cut round, and have been again adjusted 
for the final traverse. This last cut finished, they are with- 
drawn, and have to wait until the boring work is done with. 

The boring and bossing being finished, the tools are dis- 
engaged, and the table quick speed is thrown in again, in order 


This machine is shown | to round the top and bottom edges of the wheel rim, by 


means of a turning tool, held in the right-hand upr’ sht in the 
engraving. i 
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During this proceeding a final finishing or reaming cut is | braking at least 180 horse-power, or delivering that amount | turning the line shafting, belts, &c., for the group during 
rapidly run through the wheel bore with a single tool, the | to the electrical generator. such periods may need consideration. 


effect being to eliminate any slight error due to possible dis- 
crepancy between the bearings of the table and the boring 
par, The result isa very accurate job, the wheels being found 
to compare very favourably with those machined on the chuck- 
ing and boring lathe. _ : 

‘After this first machine was set up in regular work, one 
little trouble arose over objections to the peculiar traverse 
marks left by the face cutter on the fly-wheel face. These, 


though imperceptible to the touch, certainly looked un- 
pleasant, and a further operation was added to remove 
them, being done by the use of a broad scraping tool. 


This broad tool is held in the upright at the right-hand 
side, the table being run quick speed, and it leaves a very 
nice fihish. ae 

In practice, results in time were better than estimated, 
the milling of the fly-wheel face and edges occupying 70 to 
g0 minutes each cut, or about 23 hours in all. The boring and 
possing, however, take longer than this, making the record 
time for the whole of four hours, and as a general thing 44 to 
43 hours. This, compared to time of nine to eleven hours 
previously necessary on special lathes, proved satisfactory, and 
clearly showed the superiority of the face cutter over ordinary 
methods. 

The class of iron used in fly-wheels by the firm for whom 
this machine was made is exceedingly hard, so much so that 
with Mushet steel tools the cutters could not be run economi- 
cally at a faster speedthan 17ft. per minute. In view of recent 
correspondence, it may be as well to add that the castings 
were not pickled. 

Up to the present about 4000 fly-wheels have been machined 
in the manner described, which may be regarded as testimony 
to the success of the machine. The machine was patented 
by Mr. John Tangye, of Tipton, and Mr. W. H. Bailey. The 
second machine to which reference is made is in use at Tangyes 
Limited, Birmingham. 








POWER TRANSMISSION IN WORKS. 
By W, E, Buck, 

Tue preserit-day manufacturer, when deciding how best to 
transmit power to his machines, has several more methods 
open to him than had his predecessors, and his decision is pro- 
portionately more difficult. A few years ago the question was 
simply how best to arrange and connect the various shafts 
with reference to the position of the engine. To-day he has 
to decide whether he will use steam, gas, or even oil in his 
engine or engines, whether he shall transmit their power 
mechanically, and if so, whether by gear wheels, or ropes, or 
belting—or electrically to each machine—or electrically to 
shafts driving groups of machines; or finally, by separate 
engines driving groups of machines through shafting. 

No attempt is here made to deal exhaustively with these 
different systems ; all that can be done is shortly to discuss 
their respective merits, especially in relation to certain 
factors which enter into all power transmission schemes. For 
this purpose it is sufficient to use and take as correct the 
figures and data given by the advocates of the respective 
systems. 

The probability is that, except in small compact factories, 
or in those in which, asin cotton mills, atl the machines have 
to run together as one, the majority of factories and works 
can be driven inost economically by a combination of two or 
more of the above methods. 

The difficulty lies in determining to what extent each 
system should be utilised, and it is indeed impossible tolay down 
any hard-and-fast rule. All that can here be done is to 
enumerate and discuss the factors which enter into every case, 
and to advise that their relative importance be determined, 
and that the decision in any given case be based on the whole 
result, and not upon some striking apparent advantage obtain- 
able in some one direction. 

Caution and careful consideration are especially needed in 
regard to the seductive claims of electricity, and the best of 
its advocates themselves emphasise this—‘‘ Electric driving 
will not necessarily cheapen production in all cases, and unless 
it is undertaken with some knowledge and a good deal of 
thought, it may affect the cost of producing the work ad- 
versely.’’**—‘* The manufacturer should not accept unequivo- 
cally a statement that electricity will make for him a veritable 
Utopian condition, for there can be substituted for belt 
driving an electrical transmission which would only slightly 
improve a belted plant, and be a disappointment in the 
end,’’} 

The factors which enter intoany scheme of works or factory 
power transmission are as follows :— ; 

A.—Distance of motive power from machines, or of machines 
from one another. 

B,—Arrangement or grouping of machines. 

C.—Requirement for sectional or overtime working. 

D.—Proportion of machines standing idle or working inter- 
nittently. 

E.—Requirement for adding machines or extensions. 

F.—Amount of power required for individual machines. 

G.—Reliability and need for duplicate or standby plant. 

H.—Initial and working cost of transmission plant. 

I.—Cost of driving transmission plant. 

J.—Convenience and cleanliness. 

These factors may now be discussed in turn. 

A.—Distance of motive power from machines, or of machines 


from one another.—Where the source of power is water, and 


the distances for transmission are great, electricity is invariably, 
and most suitably, employed. America and Switzerland 
afford numerous examples on a large scale. 

In this country, where power is generally produced from 
coal, gas becomes a formidable competitor to electricity, when 
transmission has to be made over considerable distances. 
Gas may be produced economically, conveyed through pipes, 
without appreciable loss, and used to drive gas engines 
Wherever desired. Electricity is penalised by loss.in the 
gencrator, the conductor, the transformer—if one is used—and 
lastly in the motors. 

_ These losses, though small individually, are considerable 
in the aggregate, and the engine driving the generator must 
be more powerful than if fixed close to the work and the gas 
conveyed to it by a pipe; €.g., Suppose it be necessary to 
deliver 100 effective or brake horse-power to a machine or 
department some hundreds of yards distant. With electrical 
transmission it would be necessary to put down an engine 


,, A+ D, Williamson, M.1.E.E. Paper on ‘Electric Driving in Works of 
Vickers, Sons and Maxim, Limited.” Institute of Electrical Engincers, 
May 7th, 1903, 

H. H. Holding, Vice-president Patterson Engineering Company. 


Of that amount :— 


*10 pc. will be ‘ost in generator, leaving 117 H.P. for conductor. 
5 pe. ” ” conductor, 1 motors. 
10 p.c. <i fe the motors, machines. 


” il ” 

» 10 4 
25 p.c, total loss. 

Whereas a gas engine, driving the work direct, need only 

brake 100 horse-power, and will consume proportionately less 

gas. The capital outlay on the electric system would be pro- 

bably about three times that of the gas. 

For still shorter distances—say, up to 100ft.—ropes or belts 
again are more efficient and far cheaper than either electricity 
or gas—assuming that the power in both cases has to be 
produced on the spot. .g., to transmit 50 horse-power over 
75ft. from a steam or gas engine or turbine, generator, motor, 
and conductors will cost at least £600* ; a 50 horse-power 
gas engine with pipes, tanks, &c., fixed complete, about £300, 
less in some cases, the saving in power and cost of main 
engine consequent on adoption of an independent prime 
mover ; two rope pulleys with heavy bearings and short first 
motion shaft with ropes complete and a friction clutch to 
throw power off and on at any time, will not cost more than, 
say, £60. 

Assuming a generator to be in existence and electricity 
needed for lighting or other purposes, it would still pay to 
deal with this particular drive by ropes, and save the 
conductor, motor, and speed reducing countershaft—say, 
£250 saved. 


| 
| 
| 
| 
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The above losses are averages at full load—at part load they are greater. 


There are cases like the above where electricity may advan- 
tageously be employed even under such extremely adverse 
conditions of first cost because of gain in other ways; but 
treating of the mere question of distance, and other con- 
siderations apart, electricity is the cheapest transmitter for 
very long distances, gas for medium, and mechanical means 
for short. 

B.— Arrangement or grouping of machines. — Where 
machines are close together and arranged symmetrically, as 
is the case in almost all modern factories, mills, and roofed 
works, each group of similar machines is generally driven by 
a separate shaft. Whether the separate shafts are in their 
turn best driven from each other by belts or ropes and 
clutches, or by separate motors or gas engines, is a question 
to be decided by circumstances. 

Where all the departments of a factory run together as one 
machine—as in the case of a cotton mill, where, for example, 
if the scutchers or cards cease working, the frames must also 
very shortly stop for want of material, and where short time 
or overtime affects the whole mill and not one department 
only—there is no gain in separate driving, and all the shafts 
are driven direct from the engine without even clutches for 
disconnecting. In some continental and American mills 
each shaft is driven by an electric motor, but this is where 
power is generated at a distance, and since electricity must 
be employed for transmission it forms the readiest agent for 
distribution also. } 

A ship or bridge yard is exactly the converse of a cotton 
mill. The various heavy tools are scattered apart; some 
stand idle for days at a time, while others are working day 
and night, and the opportunities and advantages of electric 
driving are great. Between these two extreme cases come 
the vast majority of factories and works of all kinds, and in 
these the question of the degree of subdivision grouping and 
individual working of tools and machines requires very care- 
ful consideration. Cranes may be considered as “‘ isolated ’’ 
tools in most cases. 

Except under special circumstances electrical engineers 
say that it does not pay to drive each machine by a separate 
motor when such machines are close together, unless each 
takes at least 34 horse-power. Below this power the first 
cost of motors, &c., and the interest thereon, outweigh any 
other advantages. § 

Hach machine must be provided with a motor capable of 
driving it at maximum power, while a motor for the group 
need generally only be of half the aggregate power of the 
machines, since some will be standing and others not work- 
ing at full power at any one tiie. 

In very exceptional cases, where a very large proportion of 
the machines are idle for long periods, the power wasted in 





* Average for all sizes, £20 per horse-power. (Esson, paper to Civil 
and Mechanical Engineers’ Society, January, 1901.) 

+ Makers’ quotations :—Report to American Railway Masters’ Mech. 
Association, August, 1900.—£240. Paper to Manchester Association of 
Engineers, October 28th, 1899, by John 8. Raworth, M. Inst. C.E., 
M.L.E.B.—£250 for motor only. 

{ A. F. M’Kissick on ‘‘ Motors in a Textile Mill,” in the American 
Machinist, November, 1900. 

§ ‘‘ It is impossible to say the power above which it is more economical 
to employ separate driving, as it depends upon many things, but it 
appears to be about 3} horse-power.—W. A. Ker. Paper on “The Elec- 
tric Driving of Workshops,” before the Liverpool Engineering Society, 
December, 1900. 

‘**T can hardly think if two machines were set up side by side, each of 
which required 3} brake horse-power, in fairly constant use, that it would 
be more economical to put down two motors of 3} each than one of 
7 brake horse-power.”—A. Bromley Holmes, M. Inst. C.E., M.I.E.E , in 
subsequent discussion. 

W. E. Langdon, Superintendent of Electrical Department, Midland 
Railway, before Institute of Mechanical Enginecrs, October, 18(8:— 
“Advantage would not always be found m applying it direct to 
individual tools. If a tool took 3 or 4 horse-power to drive it, there 
ought to be an advantage in applying an electric motor direct, but for 
low powers greater advantage might be found in grouping the lighter 
tools.” 

W. Worby Beaumont, M. Inst. C.E., M.I.E.E., in discussion of same : 
—* No general statement can be made which will be correct for every 
possible case, but such machines—automatic screwing, &c.—might be 
collected together by the acre, and though they might occupy a 
large space . . . no method was so economical as driving them by 
shafting, in the manner that was adopted in the works of Messrs. Brown 





Paper to ‘the Technical Club of Cleveland, May, 1901. 





and Sharp, at Providence, U.S.A.” 


C.—Requirements for sectional working.—The aim of 
modern manufacture is to abolish this, it being recognised 
that the more fully all the machinery in a factory isemployed 
the lower are the standing charges in proportion to output. 
Unfortunately, the ideal is rarely attained, and in many 
trades sectional working, occasional overtime, and especially 
sectional overtime, is almost inevitable, and the division of 
the power into sections is imperative. 

This division can be made in three ways :—(1) Central 
generator, and motors for each shaft; (2) central engine and 
separate shafts connected by belts or ropes and clutches; (3) 
separate gas or oil engines to each department or group. 

The first alternative is exceedingly heavy in first cost, and 
will scarcely show any saving in the cost of power over the 
second or third alternatives, unless the machines are very 
widely scattered. 

Both 1 and 2 have the defect that the engine, when only 
partly loaded, runs uneconomically, though in large works 
this may sometimes be met by a smaller ‘‘ set ’’ for lightirg, 
stand-by, and overtime. 

The second alternative, if the arrangement is compact, and 
the different shafts are driven direct from the engine and 
from one another by mechanical means, with clutches, will 
be considerably cheaper than No. 3; but for this system to 
be perfect it should be possible to run any shaft by means of 
the clutches without running any of the others. This is 
often very difficult to arrange, and in such cases the separate 
gas engines are much more economical, as each will run at 
nearly full power, and a breakdown can only be partial. 
Further reference to this will be made under head G. 

D.—Proportion of machines standing idle or running 
intermittently.—This, again, is a state of things which, 
though undesirable, is in many works inevitable, and it is in 
this connection that electric driving has been most successful. 
In ship and bridge yards a large number of powerful isolated 
machines are used only at comparatively rare intervals. 
Until the advent of electricity small and uneconomical steam 
engines were usually incorporated with such machines, and 
fed through long steam pipes from boilers more or less 
distant, -as is still frequently the case. Great economy 
naturally resulted from the substitution of a central 
economical power station and separate motors to each 
machine. Thus, at Messrs. Richardson’s, Hartlepool, 
twenty-seven small engines; at E, Green and Sons, Wake- 
field, seven; at Vickers, Sons and Maxim, fifty or sixty; 
at the Vulcan Shipyard, forty-one; and at the Bristol 
Wagon Works, five—were replaced by central power plants, 
which naturally showed economies of from 30 to 50 per 
cent. over the old separate engines, and similarly in many 
other instances.* 

In several cases of this kind the economy with which the 
employment of electricity has been credited is really due to 
the centralisation and modernising of the steam plant only. 
Messrs. D. Rowan and Co., engineers, of Glasgow, for 
instance, by rearranging their mechanical transmission and 
substituting a single large engine for four smaller ones, 
reduced their cost per ton of material removed by over 50 per 
cent., and their cost per horse-power by nearly 50 per cent.t+ 
It must not be forgotten that loss occurs at every transforma- 
tion of power into electricity, and vice versd.t 

The driving by separate motors of even heavy machines 
may not pay if such machines are closely grouped, and the 
whole group required to run at the same time. Taking the 
case of ten machines, each requiring 10 horse-power, although 
all may be nominally ‘‘ working,’’ it will be found at any 
given time that some are standing while work is being set or 
removed, while others are not taking anything like their 
maximum power.§ To drive each with a 10 horse-power 
motor would, with the necessary speed-reducing pulleys on 
countershafts, cost approximately £700. The same ten 
machines if driven from one line shaft, would probably need 
at the most a motor of 75 horse-power—65 horse-power for 
the machines, and 10 horse-power for the shafting, belts, &c. 
—costing, say, £250. The comparative inefficiency of the 
smaller separate motors, and the increased interest due to 
greater first cost would many times outweigh the cost of 
turning the shafting in the group drive. 

E.—Facilities for adding machines or extensions.—The 
flexibility of electric driving is one of its greatest advantages, 
and is of such value in some cases—especially in extensive 
works with departments in different buildings—as to over- 
weigh all consideration of first cost. Machines can be 
removed, additions to plant or extensions to work made in 
any direction with a minimum of trouble so far as power is 
concerned, provided the generator and conductors have 
capacity for the additional motors. 

In new factories under one roof, however, methods of exten- 
sion should be considered and fixed upon at the same time as 
the factory itself is planned, and if this is done shafting may 
be prolonged or spaces intentionally left vacant on the same 
may be fitted with pulleys and utilised at a minimum 
additional cost. It must be remembered that the cost of 
driving a few extra feet of shafting properly erected in modern 
bearings is inconsiderable ; the chief loss of power in a works 
driven by shafting is in the ropes and belts. 


(To be continued.) 





* A. J. Balkwill.—Communication to Institute of Mechanical Engi- 
neers, subsequent to Mr. W. E. Langdon’s paper, October, 1898. 

+ James Creighton and W. G. Riddell. Paper on “‘ Power Required to 
Drive a Marine Engine Works,’ to the International Engineering Con- 
gress, Glasgow, 1901 

t ‘*In works divided into sections of considerable size, each driven by 
a high-class compound engine, it is no doubt more economical if the 
distances are not excessive to distribute steam through carefully lagged 
pipes than to adopt electricity and substitute for these engines electric 
motors ; but in the case of small steam engines the results all point the 
other way.”—W. B. Esson, M. Inst. C.E., M.1.6.E. Paper to Civil and 
Mechanical Engineers Society, January, 1901. 

Mr. E. K. Scott, in his book ‘‘ Local Distribution of Electric Power in 
Workshops,” cites as *‘ strange” the cases of two large firms who, though 
manufacturing electric machinery, drive their works by gas and steam 
respectively. 

* Electricity is not a primary agent, and in the conversion of steam 
into electricity there is a loss to be taken into account.”—W. E. Langdon, 
Superintendent of Electricity Department, Midland Railway. Paper to 
Institute of Mechanical Engineers, October, 1898. 

§ ‘* Whereas twenty motors of 1 horse-power may be required to drive 
twenty machines, one motor of 10 horse-power may suffice to drive the 
whole collectively. This is especially true of engineers’ tools."—J. 8. 
Raworth. Paperon “ Electrical Distribution,” to Manchester Association 
of Engineers, 1899. 

One-half.—A. Richardson. Article on “ Electricity at the Vulean Ship- 
yard” in “‘ Traction and Transmission,” May, 1903. 

One-third —W. A. Ker, Assoc. M. Inst. C.E. Paper on ‘Electric 
Driving of Workshops,” to the Liverpool Engineering tociety, December, 


1900. 

|| Thus, the re-modelling of the works of Messrs. Vickers, Sons and 
Maxim at Barrow; of the Vulcan Company, Stettin ; of the Westing- 
house Company, Pittsburg, and others, was carried out with practically 





no stoppage of work. 































































THE ENGINEER 


JUNE 3, 1904 





Ae | 





AUSTRALIAN NOTES. 


SEVERE retrenchment has taken place in the Public Works 
Department, New South Wales, over 400 officers being affected. 
The railway and tramway construction department is nearly wiped 
out, as all projected lines are now in abeyance, and, with the 
exception of two nearing completion, no more works of this nature 
are to be taken in hand for some time to come. 

Under the provisions of the New South Wales Arbitration Act 
all societies registered as industrial unions are required to furnish 
the registrar with their numerical strength. At the beginning of 
1902 the total employés registered numbered 58,203, which figure 
increased to 62,384 at the beginning of 1903, mainly by the 
addition of new unions. The number registered at the beginning 
of this year was 52,782, and all the returns are not yetin. When 
they are complete it is expected that the total will be about 4000 
more than last year. No less than 126 unions are represented, 
ranging from nine in one union to 11,538 in another. 

Among the engineering trades are the following :— 
1902 1903 

24 33 
127 134 
188 194 


Li 
Pipe moulders’ union .. .. .. ? 
Australasian engineers’ union .. 
Ironmoulders’ eer fae 
Amalgamated engineers’ 839 884 
Boilermakers ie: (2g eee 501 
Electrical trades’ et ha Oe 82 
lronworkers’ assistants’ o. <a. a6 ae? pad 

Several interviews have taken place between those interested 
and the Government on the proposed contract for the manufacture 
of 60 locomotives in the Colony. It has been stated by the experts 
that under the present day labour system the cost would be pro- 
hibitive, and conferences have been held to induce the workmen 
to agree to piecework or the bonus system, to which they are 
strenuously opposed. The engineering trades are in such a bad 
state at the present time that one would think the men would be 
only too eager to meet the views of the employers to keep work 
within the State, but they will not see that it is due to such actions 
as these that work is being driven away. 

Mr. Sandford, of the Lithgow Ironworks, N.S. W., who has for some 
time past been urging the Federal Government to grant a bonus 
to any private firm who will lay down a plant for the manufacture 
of pig iron within the Commonwealth, has just placed another 
offer before the N.S.W. State Parliament, in which he proposes 
that the State Government should enter into a five years’ contract 
with him for the supply of manufactured steel and iron and pig 
iron, to the extent of 50,000 tons, at a price based on the average 
rate the Government has paid during the last five years for the 
various commodities he would supply. Up to the present what 
has been termed iron manufacture has only been the melting of 
scrap iron, but as the supply on a large scale has now run out, it 
will be necessary to erect blast furnaces. It is stated that Mr. 
Sandford has plenty of English capital to enter into this project, 
but how an output of 10,000 tons per annum of the miscellaneous 
kinds of iron and steelwork required will meet interest on the 
plant required for its production remains to be seen. 

The Labour party has now achieved its ideal success, through 
the leader of the Labour party in the Federal Parliament being 
sent for to forma Ministry. The occasion which gave the Labour 
party the chance does not augur well for their retention in power, 
as it was only the incidence of the three-party power in the House 
that gave them their opportunity. The downfall of the Deakin 
Ministry came about over the amendment of the Labour party to 
include civil servants in the operations of the Arbitration Bill, on 
which Mr, Read—as leader of the Opposition—voted with the 
Government against the measure, but as his party was left un- 
trammelled, several members voted on the Labour side, thus 
securing a majority for the latter. 


194 
205 
803 
537 
103 
679 








LAUNCHES AND TRIAL TRIPS. 


RINGHORN, steamship ; built by, the Laxevaags Engineering and 
Shipbuilding Co., Bergen, Norway; to the order of, Mr. Johan 
Giertsen, of Bergen; dimensions, 278ft., 38ft. 6in. by 19ft. S#in.; 
engines, triple-expansion, 19in., 3lin., 5lin. by 33in.; pressure 
175 lb.; constructed by, builders ; launch, May 14th. 

QUEEN HELENA, finely moulded steamer ; built by, Northumber- 
land Shipbuilding Company, Limited ; to the order of, Messrs. 
Thos. Dunlop and Sons, Glasgow; dimensions, 372ft., 48ft. by 
30ft. 10in.; to carry, 7000 tons; engines, triple-expansion, 24}in., 
40in., 68in. by 48in., pressure 180 Ib.; constructed by, North- 
Eastern Marine Engineering Company ; launch, May 17th. 

LINCAIRN, steel screw steamer; built by, Furness, Withy and 
Co,, Limited ; to the order of, the Lincludon Steamship Company, 
Limited ; dimensions, 364ft. long; engines, triple-expansion, 24in. 
39in., 66in. by 45in., pressure 1801b.; constructed by, Richardsons 
Westgarth and Co.; this vessel is a duplicate of the Oldhamia ; 
launch, May 17th. 

FARRINGFORD, three-deck steamer ; built by, Joseph L. Thomp- 
son and Sons, Limited; to the order of, Messrs. Charlton and 
Thompson, Sunderland; dimensions, 358ft. 6in., 47ft. 2in. by 
28ft. 54in.; engines, triple-expansion, 244in,, 40in., 66in. by 45in., 
pressure 180 lb.; constructed by, John Dickinson and Sons, 
Limited ; launch, May 17th. 

SIMONE, single-deck screw steamer; built by, Wood, Skinner 
and Co., Limited ; to the order of, Mr. Martin Carl, of Copenhagen ; 
to carry, 1900 tons deadweight ; engines, triple-expansion, 1/in., 
28hin., 49in. by 33in., pressure 180 1b.; constructed by, North- 
Eastern Marine Engineering Company, Limited; everything 
worked very smoothly ; trial trip, May 25th. 

STEPHANOTIS, steel screw steamer; built by, The Tyne Ship- 
building Company, Limited; to the order of, The Star Line, 
Limited, North Shields; dimensions, 350ft., 48ft. by 28ft. 5}in.; 
to carry, cargo; engines, triple-expansion, 244in., 4lin., 68in. by 
48in., pressure 180 Ib.; constructed by, The North-Eastern Marine 
Engineering Company, Limited ; a speed of 13 knots was attained 
on the measured mile ; trial trip, May 26th. 

JENNY, single-deck screw steamer; built by, Craig, Taylor and 
Co., Thornaby-cn-Tees ; to the order of, Messrs. Van Ysselsteyn 
and Co., Antwerp; dimensions, 291ft., 38ft. by 20ft. 74in.; engines, 
triple-expansion, 19in., 3lin., 5lin. by 33in., pressure 180 lb.; 
constructed by, North-Eastern Marine Engineering Company ; 
launch, May 30th. 

CROSTAFELS, steel screw steamer; built by, Svan, Hunter and 
Wigham Richardson, Limited; to the order of, The Deutsche 
Dampfschifffahrts Gesellschaft Hansa, of Bremen; dimensions, 
400ft., 52ft.; engines, four-crank quadruple-expansion ; constructed 
at the Neptune Works ; launch, May 30th. 








REFERRING to the discussion which recently took place 
at a meeting of the Institute of Mechanical Engineers on locomv- 
tive resistance, the Street Railway Journal, in a leading article on 
the subject, inclines to the opinion that the real explanation is to 
be sought in the actions that go on between the driving wheels and 
the track. It has been found in tests of electrical trains that aside 
from differences of air resistance there are signs that the motor 
cars take an abnormal proportion of the total power, signs which 
point to the existence of a grinding friction between driving wheels 
and rails very different from the rolling friction of a mere carrying 
wheel. In the case of a locomotive with several coupled sets of 
drivers this grinding effect must be far more marked than ina 
machine with a single pair of large drivers, and the jarring and 
hammering of the reciprocating parts must produce an inequality 
of action very likely to aggravate grinding friction. The uniform 
rotary effort of the driving wheels on an electric locomotive must, 
on the other hand, tend tv minimise this particular difficulty. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
BUSINEsS since the holidays has been quiet, the orders on the books 
not having received much addition, but the position will probably 
be improved before long by the giving out of the usual quarterly 
contracts, With reference to the steel trade, the galvanised sheet 
makers have rather better supplies of semi-finished steel on hand 
than is customary towards the end of a quarter, and are therefore 
not needing new supplies to any considerable extent just yet. 

Continental steel billets have been quoted £4 10s. to £4 11s. for 

some time past, but are now being offered at rather less, though 

Midland consumers do not seem at all anxious to buy—apparently 

preferring British material at about £4 7s. 6d 

In manufactured iron circles it is understood that the Bloom- 
field Works, Tipton, lately purchased for about £21,000 by Messrs. 
Bunch and Sons, Walsall, will not after all be dismantled to 
get the coal underneath, as was at one time contemplated, but 
will be probably kept on as a going concern. Marked bars are 
quoted £8, and the L.W.R.O. brand £8 12s. 6d. Some Indian 
orders have been received for hoops and strip, and the former 
description is quoted £6 17s. 6d. to £7 2s. 6d., whilst Egyptian 
requirements are also fairly good. The quotation for galvanised 
corrugated sheets is maintained at £10 5s. to £10 10s., with a 
satisfactory demand from India, South America, and the Anti- 
podes, Plain black sheets are very quiet at about £6 5s. for 
singles, and other gauges in proportion, their place as material for 
the galvanisers being increasingly taken by semi-finished descrip- 
tions of steel. Unmarked bars are weak at £6 to £6 5s, 

Foundry pig iron for engineering purposes is in pretty good call, 
and values in this branch are keeping up better than forge sorts, 
which are 45s. upwards, with a slow sale. With reference to Mid- 
land descriptions, sellers of Northamptons quote about 44s. 6d. or 
45s., but as buyers are 6d. or 1s. under only little business results. 
Part mines change hands at 46s. 6d. to 47s. 6d. 

A Local Government Board inquiry was held in Birmingham 
this week into the application of the Council to borrow £447,129 
for electricity supply. It was explained that there would bea very 
large demand in the immediate future for current for tramway 
purposes, as considerable lines would come into the hands of the 
Council in 1906. Then, looking further ahead, the whole of the 
leases of the tramways of Birmingham would fall into the hands of 
the Corporation in the year 1911, and a large current would be 
necessary for working them. With reference to an amount of a 
little over £58,000 for underground cables, the inspector pointed 
out that it would be necessary to obtain the sanction of the Board 
of Trade to the part of that amount which referred to tramways 
as distinct from lighting purposes, and it was agreed that the city 
electrical engineer—Mr. R. A. Chattock—should dissect the items, 
in order that the necessary application should be made to the 
Board of Trade. 

The City Council have adopted a report by the Tramways Com- 
mittee, and have sanctioned the terms of a provisional agreement 
with the City of Birmingham Tramways Company for the electrifi- 
cation of the Small Heath route, and for the future working of the 
line with a view to through traffic. 

At a meeting of the South Staffordshire Mines Drainage Com- 
missioners at Dudley, on Wednesday, a letter was received from 
Colonel J. B, Cochrane, resigning his position as chairman of the 
Commissioners on account of ill-health. 

The demand for electrical machinery, tramway, and light railway 
equipments, and gas and waterworks plant is well maintained. 
The call is somewhat improved from the shipbuilding centres for 
marine engines and forgings, rolled metal, tubes, and naval iron- 
work. Engineering accessories in brass and copper are active. 

A light railway is contemplated between Malvern Wells and 
Maisemore, and a joint committee, appointed by the Gloucester- 
shire and Worcestershire County Councils, have just undertaken a 
long coach drive from Gloucester to Malvern to see the proposed 
route, and to ascertain the state of public opinion in the district 
concerned, which is stated to be favourable to the project. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—Although at some of the foundries the men did not 
get back to work after the holidays until Wednesday, generally at 
engineering establishments there was a full re-start on Monday or 
Tuesday, especially where the shops have been closed for an entire 
week, a stoppage which in many cases was found expedient owing 
to the slackness of trade. Taking the position all through, little or 
no improvement can be reported. In some cases machine tool 
makers have been booking orders more freely recently, and leading 
firms are kept busy—in exceptional cases running overtime on 
special work—but for the most part establishments continued short 
of orders, and in tbe general engineering trades slackness still 
represents the prevailing situation. As reported recently, loco- 
motive builders have been booking fair orders, of which they were 
very much in want, and there are further inquiries on the market 
for about thirty locomotives, a portion of which may possibly be 
placed in this district. Carriage builders are tolerably well off for 
orders, but wagon builders are slack. Boilermakers remain 
generally indifferently off for orders, and in structural work 
there is but little going on, with a continued absence of any real 
improvement in the textile machinery trades. 

Business has been resumed only very indifferently since the holi- 
days, and no doubt the weak unsettled condition of the market 
caused by the continued downward tendency in Middlesbrough 
warrants has a depressing effect. Insome quarters the opinion is 
strongly held that thisdownward movement,, which really is simply 
a paper weakening as a result of speculative operations, and quite 
opposed to the generally strong position maintained by makers, 
can only be temporary, and that the gradual lessening of the 
already extremely small stocks cannot fail to bring about a recovery 
in prices. Whatever may be the prospect in the near future, for 
the present consumers prefer not to buy more than they are abso- 
lutely compelled to cover immediate requirements, for the most 
part very small, and at the Manchester Iron ’Change meeting on 
Tuesday, which was not more than moderately attended, only the 
slowest sort of business was reported generally. For pig iron, 
inquiries were extremely limited both in number and quantity. 
Makers hold generally to late rates, and even in Middlesbrough do 
not follow further the downward move in warrants, but in the open 
market there are low-cut quotations for prompt delivery. Delivered 
Manchester, No. 3 foundry Lancashire is still quoted 52s, 6d.; 
ordinary Derbyshire brands about 52s, to 53s., with the list basis for 
Lincolnshire remaining 49s., but second-hand lots are to be bought 
about 48s. 9d. Forge qualities still remain in the slowest possible 
demand, but quoted rates are unchanged at about 47s. 8d. Derby- 
shire and 48s. 8d. Lancashire and Lincolnshire, delivered Warring- 
ton. With regard to Middlesbrough, open brands are perhaps 3d. 
to 6d. easier as compared with last week, but makers’ quotations 
have practically undergone no real change. Delivered by rail 
Manchester, open brands might be bought at 51s. 10d., or perhaps 
as low as 51s, 7d., with makers still quoting for leading brands 
52s. 4d. to 52s. 7d. net. Scotch iron remains practically without 
quotable change, and delivered Manchester docks Eglinton 
averages about 53s. 6d. to 53s, 9d. and 54s., Glengarnock 54s, 6d. 
to 54s. 9d. and 55s., and Gartsherrie 56s, 3d. to 56s. 6d. net. 

In hematites only a very restricted business is reported, and 
prices are easier, although makers are not actually quoting reduced 
rates on this market. Delivered Manchester district, ordinary 
No. 3 foundry may be quoted about 62s. to 63s., with some special 
brands about 65s. per ton. Throughout the manufactured iron 





trade the position remains very ansitisfactory ; the principa 





finished iron-using industries are extremely slack, particular} 
machinists, wagon builders, and nut and bolt makers, and until 
there is some increased activity in the above branches of trade : 
very material improvement can be looked for in finished Be, 
With prices already barely covering actual cost, there is no givi - 
way on the part of manufacturers in their list rates, which f 
Lancashire bars remain £6 5s, stations, and £6 6s. 3d, warehouse 
with Yorkshire bars £6 5s,, and North Staffordshire bars £6 5s rs 
£6 7s. 6d., delivered this district. Hoops remain at the Associa 
tion basis of £6 17s. 6d. random, and £7 2s, 6d. special cut lengths, 
delivered Manchester, and 2s, 6d. less for shipment. For sheets 
. * ~ s S 
quotations continue extremely low, about £7 7s. 6d. to £7 10s, 
—- _—_ acl ‘ ; 
ot more than a very limited sort of business is ing th 
in the steel trade, and although there is no actual reductig = 
prices the tendency is towards weakness, particularly in finished 
material for constructive purposes, such as common plates, angles 
and joists, with bars also in the same position ; steel boiler plates. 
which are governed by the fixed Association basis, being practically 
the only class of material that remains firm at what may be termed 
official rates. Billets are meeting with very little Inquiry, but 
quotations are unchanged from those given of late. Delivered 
Manchester district, English billets are still quoted £4 12s, 6q, - 
German, £4 6s, for 4in, and upwards, and £4 7s, 6d. to £4 8s, tor 
2in, to 4in.; bars, £6 to £6 2s. 6d.; common plates, £6 to £6 2s, bd.: 
angles, about £5 7s. 6d. ; and steel boiler plates, £6 17s, 6d, for 
Lancashire specifications delivered this district. 

Mills and Co., of Manchester, have recently designed several 
improvements in acetylene gas plant. One of these is an ingenioys 
arrangement for public street lighting, in which a small and simply 
designed generator is placed in the base of the lamp pillar. This 
generator consists of a cylindrical vessel, containing the carbide 
chamber, which is held in position by au expanding plug, and the 
admission of carbide is regulated by the burner. The ordinary 
charge of carbide is 14 1b., and this will provide a 50 candle-power 
light for 74 hours, the charge being decreased according to the 
length of time the light is required, so that the lamp extinguishes 
itself automatically at the end of any given period. Another new 
design is a generator in which the water is fed to the carbide 
chamber by an automatic syphon from the water seal in the gene- 
rator, so that in case of any wrong manipulation of the taps gas 
pressure has only to break through the water seal, thus preventing 
any danger from over-pressure. Another improvement is that the 
usual overhead water-supply tank is dispensed with, the automatic 
syphon being attached tothe ball, and any water taken out of the 
gas tank can be easily replaced when the carbide chamber is being 
re-charged. 

The protracted stoppeges of the pits throughout this district for 
the holidays has not brought about any improvement in the coal 
trade position gaye § Reports continue very unsatisfactory as 
to the demand for all descriptions of round coal. The orders 
coming forward are not sufficient to keep pits running more than 
three to four days per week, and during the present month there 
will be a general resort to short time to prevent putting down any 
further large quantities on the pit banks. j 

For house-fire coals requirements are necessarily extremely 
small, and much below the average for even this time of the year, 
There is no quoted change in prices, but for special sales conces- 
sions are frequently made. Common round coals used for steam 
and forge purposes also remain in very indifferent request, and 
prices continue to be cut low, 7s. 9d. to 8s, 3d. being average figures 
for ordinary qualities, up to 8s. 6d. and 8s, 9d. for the better 
descriptions. The London and North-Western Company have now 
settled their Lancashire contracts for locomotive fuel on the 
basis of 7s. 6d. at the pit, which is a reduction of 3d. from last 
year, 

Engine fuel is perhaps not quite so plentiful on the market, and 
prices, if anything, are scarcely cut so low as they have been 
recently. Supplies, however, are ample for all requirements, any 
lessened quantity coming on the market being due more to holida 
stoppages and restriction of output than to any increased demand. 
Common slack averages 4s, 6d. to 5s, 3d., medium 5s. to 5s, 6d., 
and best slack 6s. to 6s. 6d. at the pit. For shipment there is only 
a moderate inquiry, with steam coal averaging 9s. to 9s. 3d. 
delivered Mersey ports on Manchester Ship Canal. 

Barrow.—The demand for hematite pig iron remains very «juiet, 
and there is no prospect at the moment of any new life. Orders 
are fewer since the commencement of the holidays, and the stop- 
page of the steel mills for a fortnight has led *> an increase in the 
stocks held by makers to the extent of a few -aousand tons, but 
warrant stocks are lower by a small parcel which has been cleared, 
and now bulk at 14,628 tons. The orders held by makers are in- 
considerable, and although only 26 furnaces are in blast they are 
quite adequate to meet the requirements of consumers, Prices 
show no variation. Mixed Bessemer numbers are at 55s. 6d. net 
f.o.b., and warrant iron sellers are still at 54s. 6d. net cash, buyers 
6d. less, In inferior sorts of iron only a small trade is doing ; 
indeed, now-a-days uniformity in quality is assured at all ironworks 
where a mixer is employed, 

There is keen depression in the iron ore trade, and raisers are 
only doing a small business, Prices remain much the same as for 
some time past, with 9s. as the current value of good average sorts. 

The steel mills, which have been standing idle for a fortnight, 
will be again put in operation on Monday, but orders are not so 
plentiful as they have been in any department. The chief falling 
off in demand is in heavy rails, which have been busy for a long 
time past, but now they are in much quieter inquiry, and prices 
range from £4 13s, 6d. to £4 15s. per ton. The trade doing in 
shipbuilding qualities of steel is very slow. It was expected by 
this time that the mills which have only been half employed this 
year would be in full activity. Plates are at £5 12s. 6d. Merchant 
steel is in slow demand. Heavy steel castings are in fair request, 
and chilled iron castings are also in good demand. 

Shipbuilders and marine engineers are not fully employed, 
although there is more briskness in the shipbuilding department 
than in engineering. Three ships will be launched this month at 
Barrow by Vickers, Sons and Maxim—a turbine steamer for the 
Midland Railway Company, a cruiser for the Canadian Fisheries, 
and a Scout for the British Admiralty, The demand for new 
shipping tonnage is quiet. 

he coal and coke trades are quiet ; indeed, the demand is less 
than it has been for some time past. ; 

Shipping is again quieter at West Coast ports. Last week 4455 
tons of pig iron and 7216 tons of steel were exported from West 
Coast ports, a total of 11,701 tons; in the corresponding week of 
last year the exports were 27,825 tons, making a decrease of 11,124 
tons. The total exports this year to date have reached 304,589 
tons, in contrast with 417,353 tons in the corresponding period of 
last year, a decrease of 112,764 tons, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

T'Ht South Yorkshire coal trade is at present in a somewhat 
uncertain condition with respect to household fuel. The weather 
changes so capriciously that it is difficult for merchants to make 

rovision with any exactness. A week of fine summer conditions 
is followed sharply by dull, rainy days, and thus brings “spurts 
of business which would not otherwise be experienced. The 
holidays, of course, had the effect, through exceptional prolongation, 
of clearing accumulations more completely than usual. This was 
more particularly evident in the quarters where the pits did not 
resume until the last day of last week or the beginning of this ; yet 
even now there seems more domestic fuel than the market requires. 
Prices are well maintained, everything considered. Best Silk- 
stones command up to 13s., and in some instances 13s. 6d. per 
ton; Barnsley house from 11s, to 11s. 6d. at the pits in the best 
qualities, secondary grades from 9s. 6d. to 10s. per ton, Steam 
coal continues steadily to improve, larger tonnages going to the 








n 


oo = = 


=a SS a oe 


June 3, 1904 


THE ENGINEER 


573 








— 


Humber ports. Several consignments have recently been done at 
gs, 3d. per ton, although for home requirements, and generally, 
the values have ranged from 8s. 6d. to 8s. 9d. per ton, these being 
the rates at which railway companies agreed to accept supplies, 
In some instances, of course, contracts have been made on easier 
terms for secondary sorts of steam coal, but there is no difficulty 
in getting full value in the best qualities, 

The Sheffield Corporation Tramways Committee are inviting 
tenders for the supply of washed nuts and washed peas for the 
Kelham Island power station, The quantity required is 450 tons 
yr week, and the period to be covered nine months, from 
June 30th, 1904, to March 25th, 1905. The Belper Gas and Coke 
Company is asking for teuders for 2000 tons of gas coal and 200 
tons of cannel coal, to be delivered as required. 

In military material there is much room for improvement. The 
work in hand is altogether unequal to keeping the departments 
fully employed, and the tendency is to make such as there is last 
as long as possible, in order that the hands may be kept together 
for the requirements expected to be placed later in the season. 
During the stoppage for the holidays a good deal was done in the 
way of alterations and renewals, with the result that operations in 
several of the departments were not recommenced until! late this 
week. 

The engineering establishments, as a rule, are very indifferently 
employed, with the exception of those making a speciality of electri- 
cal installations and tramway equipment. Although the demand for 
electrical accessories has scarcely been so brisk of late, these pro- 
ductions are still affording satisfactory employment. Tramway 
work is well maintained, the orders being fairly heavy from nearly 
all parts of the country, One or two firms also report activity in 
colliery plant. Several of the more important collieries in the 
Midlands are putting down new machinery and adopting various 
appliances for labour saving, as well as for further ensuring the 
safety of the workings. In some districts the men are expressing 
uneasiness on account of the introduction of new mechanical 
appliances at a time when the output is not sufficient to give 
them full employment, but the movement is inevitable, and is 
recognised as such in the districts, 

The activity already noted in the shipbuilding yards continues 
to bring orders for forgings and castings, more particularly of 
the larger descriptions, although at the same time complaint is 
still made of the dumping by German and other firms, Boiler- 
makers state that there has been a change for the better in their 
business, several of the leading establishments having work in 
hand adequate to keep them engaged for some time; but much 
more could be done in nearly all directions. A few orders for 
railway material, more particularly in wagons, wheels, axles, and 
tires, Xc., for home companies have been received, but it is under- 
stood that the principal colonial orders have recently been placed 
with foreign competitors, and there is no little dissatisfaction 
expressed on this account. 

In the lighter industries of the city there has been no change for 
the better since work was resumed after the holidays, the most 
satisfactory symptoms at present being shown in the Australian 
and Canadian markets, which are yielding much better work than 
for some time back. Our Sheffield manufacturers have of late been 
carefully cultivating business with our oldest dependency, and 
their efforts have met with gratifying success. i the cheaper 
varieties of cutlery the Americans, of course, offer keen competition, 
and are taking a good deal of the business, but in the higher-class 
grades the preference is still for Sheffield-made goods—a tendency 
which is not confined to Canada, but extends also to the United 
States. 

The Sheffield Corporation Electric Supply Department has issued 
its report for the year ended March, 1904, The total income has 
been £57,100, and the cost of generation, distribution, and man- 
agement, £18,097, leaving a gross profit of £39,003. After paying 
interest on capital borrowed, and instalment on sinking fund 
for extinction of loan indebtedness, there remains a surplus of 
£5430, which, added to the previously accumulated surpluses, 
show a total available surplus of £21,002. The total output during 
1903-4 was 3,980,049 units, against 2,919,722 units for 1902-3. The 
cost of production was materially reduced. The saving in coal 
amounts to no less than 18 per cent., or over £1000 in the coal bill, 
and, the Committee state, is to a large extent due to the patent 
hot air arrangement introduced on the boilers about a year ago, 
“the expenditure upon which,” they add, ‘has already been 
repaid many times over.” 

The shareholders in Vickers, Sons and Maxim, Limited, River 
Don Works, Sheffield, at a meeting held on the 1stinst., confirmed the 
resolution passed at a previous extraordinary general meeting relat- 
ing to the Barrow-in- Furness Corporation’s Billin Parliament, seeking 
powers to construct a toll bridge between the mainland and Walney 
Island. The meeting, which was purely formal, the whole business 
having previously been explained, was presided over by Mr. T. E. 
Vickers, chairman of the company. 

Mr. John Dixon, of Hurst-gate, Mexborough, has been appointed 
official secretary of the Yorkshire Miners’ Association, in succession 
to the late Mr. John Frith. Originally there were twenty-one candi- 
dates, but at the date of the contest the number was reduced to 
two—Mr. Dixon, and Mr. J. Hoskin, of Rawmarsh. Mr. Dixon 
had 658 votes, and Mr. Hoskia 596, the former having, therefore, 
a majority of 62, Mr. Dixon, who is a native of Grendon, in North 
Warwickshire, commenced colliery work at the age of ten. On 
attaining his majority he went to Mexborough, into the employ- 
ment of the Denaby Main Colliery Company, and worked as a 
miner in the pit until January, 1879, when he was appointed check- 
weighman, which position he held up to the time he was called to 
Barnsley to audit the Association’s books, four years ago. For 
= time he acted as assistant to the late Mr. John Frith during 
his illness, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

THAT the situation in the iron and allied trades in this district is 
no better cannot be denied ; indeed, the tendency is rather towards 
both business and prices becoming worse, and that the tone is the 
reverse of cheerful can well be credited. There was an idea that 
an improvement would be experienced when the holidays were over, 
but so far that has not been the case, and there are no indications 
now that business will be more favourable at any early date. The 
commercial news from America is less favourable, and has had 
a rather detrimental influence on our market this week, for manu- 
facturers think they may suffer more from American competition 
than heretofore, not only in neutral, but also in our home market. 
lhe lessened exports and the reduced withdrawals of pig iron from 
the public warrant stores weaken the position of the ironmasters, 
for they look for something better at this season of the year, which 
should be one of the busiest in the whole twelve months. Yet 
demand and deliveries are far from being as good as they were in 
March and April, and evidence of this is afforded by the 
cessation of the complaints about the scarcity of pig iron. 
Shippers have now no difficulty in getting delivery of all 
they require, and are no longer under the necessity of drawing 
heavily from the public warrant stores. That is shown by 
the fact that the stock of Cleveland pig iron in Connal’s public 
warrant stores last month only declined 119 tons, viz., to 
54,861 tons, whereas in April there was a reduction of 12,555 tons, 
and in March one of 5222 tons, In the latter half of May the 
stock actually increased. In the middle of the month there was 
pac stock than had keen reported at any time since June, 


, Cleveland pig iron warrants have this week been as low as 
43s. 3d. cash, which is less than has been reported since the middle 
of March, and was 2s, per ton below the best price of the year, 
which was attained on April 13th. On Wednesday there was a 
slight improvement, but it was not maintainec ; and there 
undoubtedly is not such a demand for warrants as was. experienced 


in the early days of May. Buyers have offered as much as 
43s, 54d., but at the close on Wednesday they would not give 
more than 43s, 4d. For No. 3 Cleveland G.M.B. pig iron makers 
and merchants generally have quoted 43s. 6d. per ton for prompt 
f.o.b. delivery. There is not, however, much pig iron available for 
sale for June delivery, and consumers in present circumstances 
will not buy for delivery in the second half of the year, because 
prospects are too uncertain, and the chances are that prices will be 
lower. No.1 is at 46s. 3d.; No. 4 foundry, at 43s, 3d.; No. 4 
forve, at 42s. 9d. ; mottled, at 42s. 3d.; and white, at 42s. per 
ton. But consumers cannot count upon getting all brands at 
these figures, for there are some makers who will not for a moment 
entertain such rates. Thus the quotations for Clarence, Redcar, 
and Newport pigs are 46s, 9d. for No. 1, 44s, 3d. for No, 3, 43s, 9d. 
for No. 4 foundry, and 43s. for No. 4 forge. 

The hematite iron trade is very depressed, with failing prices, 
and no- relief in the cost of production. It would seem as if it 
would shortly become necessary to curtail the production, as makers 
cannot go on losing money. Most of the latter keep to last week’s 
rates, but second hands offer No, 1 East Coast hematite pig iron 
at 52s, 6d., mixed numbers at 52s., and No. 4 at 50s. 6d. per ton. 
Rubio ore can be obtained at 15s. per ton c.i.f. Tees, but fuel is 
no cheaper, the price of medium coke being kept at 14s. 3d. per 
ton delivered at Middlesbrough furnaces. 

The shipments of pig iron from the Cleveland district during 
May afford a good illustration of the extent of the depression that 
has affected the trade. An export of more than 100,000 tons is 
looked for, and taking the last ten years the average May delivery 
sy sea has been about 108,000 tons, and there was an export of 
123,914 tons in May, 1899, and of 125,238 tons in May, 1897. Only 
thrice in the last ten years have the shipments fallen below 
100,000 tons, and only once have they been below those of last 
month—96,708 tons. They were 13 per cent. short of the April 
return and 11 per cent. short of the return for May, 1903, yet 
May is generally one of the briskest months in the year, so far as 
regards the shipments. 

The decline in the exports of pig iron was chiefly due to the 
falling off in business with Scotland, which only required 36,119 
tons of iron from Cleveland, or less than in any month since 
December, 1902, and it compares with 45,296 tons in April, and 
45,487 tons in May, 1903. Itmay, for comparison, be stated that 
in October last 61,785 tons were sent from Cleveland to Scotland. 
The decrease to Scotland is due to the ironfounding industry there 
becoming duller. Other British ports also took less. But as 
regards the deliveries oversea there is no decrease, notwithstanding 
that no iron was sent to America, as compared with 4145 tons in 
May last year. To Germany 20,597 tons were sent, a quantity 
only twice exceeded in any month of the past two years. 

The total shipments of pig iron from Cleveland this year have 
reached 470,929 tons, or 43,003 tons —9 per cent.—less than in the 
corresponding period of last year. Larger quantities were sent 
away in 1897, 1899, 1900, and 1903, the record quantity being in 
1899, when it was 541,791 tons, or 13 per cent. more than in the 
present year. To America 68,651 tons were sent in the first five 
months last year, but none has been forwarded this year. Germany 
has had more than since 1901. 

Mr. E. H. Sanitar, who has had charge of the steel-melting 
department at the Clarence Works since their establishment, 
ceased his connection with them on Saturday last in order to take 
up an appointment as steel expert with Messrs. Steel, Peech, and 
Tozer, Phoenix Special Steel Works, the Ickles, Sheffield. He is 
sueceeded at Clarence by Mr. D. Jones, of Dowlais. Mr. Henry 
Crowe, who has for some years been chief engineer for the South 
Durham Steel and Iron Company’s three works, has been appointed 
chief engineer for Messrs. Dorman, Long and Co., Limited, and 
his place with the South Durham Company is taken by his brother, 
Mr. Edward Crowe, who will also act as engineer for the Cargo 
Fleet Iron Company, Limited. 

The official statistics submitted by Mr. Waterhouse to the Board 
of Conciliation and Arbitration for the manufactured iron trade of 
the North of England for March-April show that the average price 
realised in the district for iron delivered in that period was 
£5 19s. 10d. per ton, the lowest since April, 1899. The best price 
in recent years was in September-October, 1900, when £8 5s. 11d. 
was realised, or £2 6s. 1d. more than the rate for the last two 
months reported on. Thus prices have been on the down grade 
for three and a-half years, but they have only declined 3s, 6d. 
during the last twelve months, and 8d. in the last two months. 
As compared with the January-February figures iron rails fell 
3s. 34d.; bars—which form 704 per cent. of the deliveries—74d.; 
and angles, 1s. 9d. per ton; but plates rose 1}d. Wages for June 
and July will not be changed ; in fact, there has only been one 
change since March, 1902. The production showed a slight 
increase, notwithstanding the interruption of the Easter holidays, 
the improvement being most noticeable in bars, 

The shipbuilding industry shows no improvement. Ship- 
builders are steadily at work on old contracts, but scarcely any 
new ones are being secured, and the number launched exceeds the 
number of orders to replace them. That may well be credited 
when the position of the shipowners is considered. Most of them 
are losing money, and this at a time which should be about the 
busiest in the whole year. On the Tyne there are no fewer than 
sixty vessels laid up, and on the Tees nearly a dozen, which speaks 
badly for the trade. A 6000-ton steamer has been ordered for 
Messrs. Jacobsen, of Christiania, from Messrs. Priestman and 
Co., of Sunderland, and it is stated that the price is £37,000. 
The strike at Palmer’s works at Jarrow, against the introduction 
of a mechanical time register, caused a week’s stoppage of opera- 
tions, and is likely to be settled amicably. The workmen at 
Messrs. Gray and Co,’s shipyard at West Hartlepool, who came 
out on strike because the firm set apprentices to work mechanical 
caulking apparatus, have gone back to work, and the whole ques- 
tion will be discussed at a conference between the employers and 
the representatives of the men. 

The Sunderland Corporation Electricity Committee have 

accepted a Berlin tender for three-phase cables ; the difference 
between the amounts quoted by the competing English and foreign 
firms was so much in favour of the latter that the Committee had 
no option but to accept the foreign tender. Mr. D. H. Simpson, 
assistant at the Corporation electricity works, York, has been 
appointed superintendent engineer for Messrs. Davidson and 
Co., engineers, Manchester and Belfast. The Darlington 
Corporation’s electric tramways have at last been opened to the 
sublic. 
; The coal trade is quiet, and must be looked upen as disappoint- 
ing so far as regards steam coai, which should be in active demand 
at this season of the year. Verylittle has been bought for forward 
delivery, as the tendency of prices is downwards. Supplies are 
offering more freely than for a long time, and a good many of the 
collieries are working irregularly. Best steam coal is now 
at 10s. 44d., and seconds at 8s, 9d., both f.o.b.; small steams are 
in somewhat better request, and 4s. 6d. per ton is paid for them. 
Best gas coals are at 8s. 14d.; and seconds at 7s, 104d. f.0.b.; coke 
is indull request, and foundry qualities are down to 16s. f.o.b.; but 
medium is kept at 14s, 3d. per ton, delivered at furnaces on 
Teesside, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE is an easier feeling in the Scotch iron trade all round. 
The makers of pig iron are now reported to have cleared off orders 
to such an extent that they are able to give prompt and free 
delivery, There is thus a prospect of greater competition in raw 
iron, and prices have already an easier tendency. Rumours 
are current that the Americans are offering both iron and steel on 
this side, and these tend to depress the market. 

There has been very little business doing in pig iron warrants, 





the prices of which have been irregular. At the beginning of the 


week there was a declining tendency, but afterwards a steadier 
feeling was experienced, although the market cannot be said to be 
firm. 

Business has been done in Cleveland warrants at 43s. 6d. cash 
and fourteen days, 43s. 5d. to 48s, 8d. eighteen days, and 43s. 44d. 
to 43s. 3d. one month. 

The prices of Scotch makers’ iron do not show much change. 
G.M.B., No. 1, is quoted at Glasgow, 53s.; No. 3, 50s.; Carnbroe, 
No, 1, 53s. 6d.; No. 3, 50s. 6d.; Clyde, No. 1, 58s.; No. 3, 52s.; 
Langloan, No. 1, 69s.; No. 3, 55s.; Gartsherrie, No. 1, 58s, 6d.; 
No. 3, 52s. 6d.; Summerlee, No. 1, 58s. 6d.; No. 3, 52s. 6d.; Colt- 
ness, No. 1, 68s.; No. 3, 56s.; Glengarnock at Ardrossan, No. 1, 
58s, 6d.; No. 3, 52s.; Eglinton at Ardrossan or Troon, No, 1, 52s.; 
No. 3, 50s.; Dalmellington at Ayr, No.1, 51s. 6d.; No. 3, 49s.; 
Shotts at Leith, No. 1, 59s, 6d.; No. 3, 54s.; Carron at Grange- 
mouth, No, 1, 59s. 6d.; No. 3, 53s. 6d. per ton. 

A steady demand exists for Scotch hematite pig iron, but the 
output is large, and the competition between the different makers 
is leading to slightly lower prices. Merchants quote for this class 
of iron 57s. per ton for delivery at the West of Scotland steel 
works. The shipments of pig iron from Scottish ports in the past 
week amounted to 6356 tons, compared with 6456 tons in the 
corresponding week of last year. There were despatched to 
Canada 200 tons, South America 110, India 215, Australia 566, 
France 40, Italy 120, Germany 635, Belgium 15, China and Japan 
20, other countries 85; the coastwise shipments being 4350, com- 
pared with 3187 in the corresponding week of last year. 

There are 86 furnaces in blast in Scotland, compared with 82 at 
this time last year, and of the total 42 are making hematite, 
38 ordinary, and 6 basic iron. 

The arrivals of Middlesbrough pigs at Grangemouth in the past 
week amounted to 8681 tons, compared with 11,910 tons in the 
corresponding week of last year, showing a decrease of 3229 tons. 
In the finished iron trade there is keen competition, and com- 
plaints of a scarcity of orders. The accountant of the Arbitration 
Board reports that the net prices realised for manufactured iron 
during March and April amounted to £2 16s. 2-1ld. per ton. 
This rate does not warrant any change in the workmen’s wages, 
which will therefore remain unaltered during the next few months, 
The steel trade is fairly well employed, and orders for ship- 
building and structural work come to hand in a fairly satisfactory 
way. 

A number of fresh shipbuilding orders are reported. The ton- 
nage launched from the Clyde shipyards in the past month was 
25,877, against 40,067 tons in May, 1903. The total output of new 
shipping for the five months has reached 161,486 tons, against 
159,387 in the corresponding period of last year, and 196,803 tons 
in the first five months of 1902. 

It will be interesting to note a new departure, at least in this 
district, with regard toemployment of turbine machinery. Messrs. 
C. A. Parsons and Co., of Newcastle and Glasgow, have received an 
order for steam turbine ventilating machinery, to be supplied to a 
colliery in Stirlingshire, and also a turbine for the same colliery to 
supply electricity for power and lighting. 

Business has been fairly active in the coal trade since last report. 
The shipments from Scottish ports in the past week amounted to 
244,641 tons, against 235,755 in the preceding week, and 248,171 
in the corresponding week of last year. While there is no reason to 
complain of the volume of business, the competition is so heavy 
that it is difficult to maintain prices, and the coalmasters find the 
current wages rather too heavy. They have this week been con- 
sidering the propriety of making a general reduction in the existing 
rates of pay. Main coal is quoted f.o.b. at Glasgow 7s. 6d. ; splint, 
8s. to 8s. 3d.; ell, 8s. 3d. to8s. 9d_; and steam 8s. 9d. to 9s. per ton. 
There is a steady demand for household coal, and manufacturing 
sorts are also in good request. 
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WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


SoMeE degree of slackness has occurred since the large clearances 
of steam coal which took place just before the holidays, but if 
prospective buyers thought to secure lower rates they have been 
disappointed. Both Russia and Japan are in the market, and it is 
stated, though no official proof has yet been supplied, that the 
demand will aggregate large figures. Not only are best and 
second best steam holding their own, but best small, which for a 
long time has fluctuated, is 3d. better. Dry coals are firmer, and 
the inquiry for semi-bituminous Monmouthshire is well sustained, 
though buyers say that the supply is largely in excess of require- 
ment. This a few days—when work has got into a more settled 
groove—may rectify. Most classes of house coal are abundant, 
levels little worked adding to the output, making the tendency of 
price downward. 

As the week has advanced there has been more buoyancy in the © 
steam coal market ; and it was reported on ’Change, Cardiff, that 
leading collieries were quoting up to 16s. 3d., and in some cases 
16s. 6d. for forward business. This probably was exceptional, the 
ruling figures at close of business, midday, being as follows ;—Best 
steam 15s. 6d. to 16s. ; best seconds, 14s, 6d. to 15s. 3d. ; ordinary 
seconds, 14s. to 14s. 6d. ; drys, 14s. to 14s. 6d.; best small, 7s. 3d.; 
best ordinary small, 6s. 3d. to 6s. 9d.; seconds, 5s. 6d. to 5s, 9d. ; 
inferior, including drys, from 5s. 6d. ; Monmouthshire coal, best, 
13s, 3d. to 13s. 6d.; best ordinaries, 13s. to 13s. 3d.; seconds, 
lls. 9d. to 12s. House coal: best, from 15s. 6d.; best ordinaries, 
13s. 6d. to 14s. ; seconds and other kinds from 10s. 6d. to 13s. ; 
No. 3 Rhondda, 14s. 6d. to 14s. 9d.; brush, 12s. 3d. to 12s. 6d. ; 
small, 9s, to 9s. 6d.; No. 2 Rhondda, Ils. to 11s, 3d.; through and 
through, 8s. 6d. to 9s. ; small, 6s. 6d. to 6s. 9d.; patent fuel is at 
14s. to 14s. 6d. Coke, for which there is an improved demand for 
shipment, from 16s, to 22s.; pitwood, 16s. 9d. to 17s. 

In the anthracite districts large is easier than of late; best 
malting in demand and firm from 20s., good large from 9s. 9d. ; 
cobbles, 18s.; nuts, 16s. 6d. to 17s. ; peas, 10s. tolls. ; culm, 5s. 9d.; 
duff, 3s. 6d. 

Swansea is quoting steam coals at 15s.; seconds at 12s. 6d.; 
bunkers, 9s.; small, 6s.; No. 3 Rhondda, 12s. 6d. 

No further intelligence has been given respecting the proposed 
and much-discussed syndicate of anthracite coalowners. Up to 
date there has been no settlement brought about at the main 
collieries and Curt Herbert pits. Complaints are ripe of un- 
certain working at various collieries, and probably it may be some 
little time before the effect of the holidays will have worn off. This 
week, at a meeting of the Monmouthshire and South Wales Coal- 
owners’ Association, the following collieries were admitted into 
membership :—Duffryn Rhondda, Port Talbot; and Messrs. D. 
Jones and Sons, Cawdor Colliery Garnant. I regret to note that 
Mr. D. T. Griffith has had to retire from the management of No. 9 
Colliery, Maesteg, on account of ill health, and is sueceeded by 
Mr. D. Evans. 

At the Cardiff docks this week a prominent subject of discussion 
has been the new dock regulations, and the attitude of the Scotch 
and the South Wales dock owners concerning them in keeping 
aloof from the round-table conference proposed. A well-informed 
contemporary states that the reason for that refusal, as far as 
South Wales is concerned, is perfectly logical. When the Com- 
missioner, Mr. Chester Jones, B.L., sat at Cardiff, the only 
evidence tendered was by representatives of trade organisations. 
The dock owners, shipowners, and merchants were given the 
option of tendering their evidence at Cardiff, or at Westminster 
when the Commissioner resumed his sittings there, and they 
unanimously chose the latter alternative. This view is maintained, 
and after their case is heard, they add, and they have called 
rebutting evidence, it will be time enough for a friendly conference 
and a talk about compromise. Important additions to the Cardiff 
docks, lifts, and hoists are to be made in a short time, which pro- 
mise to accelerate loading. 

At Swansea notice has been given that the Ellerman Line, of 





Liverpool, will direct their steamers to certain named Spanish ports 
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to callat Swansea on outward voyages. This will give Swansea 
two direct steamship services to Portugal, and be an advantage to 
Liverpool. 

Electric lighting developments in South Wales are proceeding, 
and this week the Board of Trade granted powers to the Caer- 
philly Urban Council. This place, by the enterprise of the 
Rhymney Railway, which has now quite a township settled there 
in connection with its extensive working sheds, &c., promises to 
take an important position in colliery history, the several large pits 
having their lines converging there ; and it is, further, on the edge 
of the ‘‘ New Rhondda.” Between Caerphilly and Llanbradach I 
had an opportunity lately of seeing the massive viaduct erecting 
be the Barry Company. The span is now complete, and when 
finished it will figure among the finest structures of the kind in 
Wales. The viaduct at Walnut Tree in the Taff Valley, and the 
connecting lines, with this completing item, will give the Barry 
prominence in railway bridge history in Wales. 

As forewarned in this column lately, there has been a renewed 
start of steel blooms and bars dumping in Wales from America. 
One of the latest took the form of 2000 tons billets from Philadel- 
phia consigned to the port of Newport to the order of R. Thomas 
and Co., who have large tin-plate industries at Llanelly, at Taffs 
Well, and elsewhere. This week there was an arrival of 1000 tons 
steel blooms from Antwerp to the same port. Swansea has been 
importing steel rails and crop ends. The principal shipment of 
rails last week from Wales took the form of 1920 tons rails and 
300 tons general for Monte Video and Buenos, to which quarter 
shipments of coke are now forwarded. 

There has been no abatement in the despatch of cargoes of iron 
ore to Wales. Briton Ferry figured this week for nearly 5000 tons 
from Bilbao ; Ebbw Vale imported large cargoes from Salta Cabello, 
and Castro ; Guest, Keen from Santander and Bilbao, and 4450 
tens manganese came in from Poti to Pyle and Blaina. 

The iron and steel industries, like all others, have been affected 
by the holidays, and full work can scarcely be said to have been 
resumed. Prospects are fairly good, though I hear that in several 
quarters the importation of steel bars has caused some degree of 
stagnation in home make. Hematite make at Briton Ferry is very 
marked ; smelting at Briton Ferry and the Albion Steel Works 
busy. At Llandore, Baldwin and Co.’s blast furnace is giving a 
good output, and the supply of steel ingots from the Llandore 
Works is well maintained. 

With the exception of the holiday interval, the tin-plate trade 
has continued in a prosperous state, and most works are fairly 
equipped with business. Last week make and shipments were 
fairly equal—about 72,000 boxes—leaving stock only a few boxes 
less. The Exchange report mid-week, Swansea, was practically to 
the effect that pig iron prices remained unaltered, and little 
business had occurred. Market inactive ; reports from America 
depressing. Al] quotations remain unchanged from last week. 

More favourable news is now held concerning the Forest of Dean 
coalfield, and as 265 million tons remain unworked, it is hoped, 
and expected, that the Bill to facilitate the working of the lower 
measures may be quickly operative. Contemporaries who are 
dating the smelting of ore in the Forest from Norman times 
evidently confound Norman with Roman: 1282 A.D., Edward I., 
is the Norman date, but the Romans worked industriously there 
about the second and third century, and between the Forest and Bath 
there was a great traffic of smelted iron to the artificers of Bath. 

The final completion of the Newport Waterworks at Wentwood 
—which is referred to in another column—recalls the initial diffi- 
culties of the undertaking owing to the disturbed strata, which 
were only overcome by great expenditure and energy. The outlay 
on the whole is estimated at £400,000. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

BotH on home and on foreign account has demand and inquiry 
been increasing on the Silesian iron market. Pig iron remains in 
lively request; the malleable ironworks report themselves well 
occupied, and there was a good deal of briskness felt in finished 
iron and steel last week. For hoops and for sectional iron a 
specially good inquiry was experienced, and the mills ask seven to 
nine weeks’ terms of delivery not infrequently. Also for girders, 
which have been in rising demand recently, much longer terms 
of delivery are being stipulated. From the plate and sheet 
department improving accounts are given; especially for thin 
sheets a fair number of orders was received, and the majority of 
the _— have contracts on their books for six to eight weeks 
ahead. 

In Rheinland-Westphalia the position of the iron industry is 
steady, and the tone, generally, has been improving since last 
week, Crude iron is stiff andin healthy demand, and the activity 
at the blast furnace works has been increasing; also in semi- 
finished steel a sound business is done, demand being very lively on 
home and on foreign account, and the prices for export have met with 
an advance of M. 3 p.t. Inland consumers have lost much of their 
former reserve, and come forward quite freely now with contracts. 
Especially in girders and railway material a very active business 
was done lately. Quotations for girders have not changed, while 
those for merchant iron have been raised M. 5 p.t. by the Rhenish- 
Wesphalian rolling mills; rivet iron and nail rods met with an 
advance of M. 2°50 p.t., in consequence of the recent improve- 
ment indemand. The rail mills, as well as the locomotive shops, 
report themselves fairly well occupied. A slight increase in 
employment can be noticed in the plate business, and sheets are in 
good inquiry as before. 

The German Steel Convention is reported to intend forming a 
branch office in Berlin, which would appear only natural, because 
selling Silesian pig iron from Diisseldorf would hardly do. 
Besides, Berlin has become quite a ‘‘ centre” for the German iron 
industry, especially for the East of Germany. 

According to the Breslauer General Anzeiger negotiations are 
being carried on for the purpose of forming a company for the 
supply of scrap iron to the Rhenish-Westphalian works, a similar 
arrangement in Silesia having, it appre, proved satisfactory to 
all parties, 

Nothing of interest can be related of‘ the Silesian coal market ; 
the consumption in engine fuel has been increasing, and this makes 
up to a certain extent for the very low trade in house-coal. Coke 
remains in fair demand, the inland as well as Hungarian blast 
furnace works purchasing rather largely. In South Germany 
English and Belgian competition in coal is very strong. 

Rhenish-Westphalian coalowners, as a rule, are doing a 
moderately good trade, coal for industrial purposes meeting with 
strong demand. Anthracite, as well as coal for coke-making, sell 
briskly, but dry sorts of coal are very flat, and output had to be 
reduced, 

The forty-fifth general meeting of the Union of German 
Engineers will take place on the 6th and 8th of June, in Frankfort- 
on-Maine, and in Darmstadt. At the meeting on the first day 
in Frankfort, besides business reports, lectures will be given by 
Professor von Borries, on ‘‘Schnellbetriebs auf Hauptbahnen,” and 
by Geheime Hofrath von Eyth, on ‘‘ Poesie und Technik.” On the 
second day—Darmstadt—affairs of the Union will be discussed, 
and Professor Guttermuth will deliver a lecture on ‘‘ Dampftur- 
binen.” On the third day, also in Darmstadt, Professor Dr. 
Riedler will speak of ‘‘Grossgasmaschinen,” and Herr Preiss of the 
** Landungssteg in Lome, in Africa.” 

The firm of Friedrich Krupp intends to enlarge their steel works 
in Amien in Westphalia, which are chiefly engaged on ship plates 
and railway material. 

All that can be said of the Austro-Hungarian iron business is 
that the tone all round was moderately stiff last week. Some sorts 
of iron have been in improving request, and slightly better prices 
could be realised in a few cases. For bars and sectional iron 
quotations were raised last week. At the machine and _loco- 





motive shops activity continues very unsatisfactory, only agricul- 
tural machines being in good request. 

A downward movement is felt on the Austro-Hungarian coal 
market in all sorts of house coal, whereas engine fuel meets with 
fairly good request, and coke, too, is pretty strong. In Bohemian 
brown coal a lifeless condition prevails, and deliveries per rail last 
week show a further decrease. Panes, too, are very unsatisfactory, 
leaving no profit in many instances, 

Activity has been steadily increasing in the French iron industry. 
From all departments good accounts are being received concerning 
the number of orders secured during the week, and on the Paris 
iron market, which was flat so long, a rise in quotations is 
contemplated. 

The improving tone in the French iron trade has not been 
without influence on the coal market, and there was a more lively 
inquiry coming in for engine fuel in nearly all districts. Coal- 
owners in the Centre complain of the keenness of foreign com- 
petition. 

As demand has become more animated and quotations firmer in 
consequence of the formation of the Steel Convention, there is 
naturally a much more healthy tone felt in the Belgian iron trade. 
Pig iron, as well as semi-finished steel, are in strong request, and 
the rail and girder trade is so brisk that concessions in price are 
out of the question now. 

In house coal a little more has been doing than formerly last 
week on the Belgian market. In engine fuel output is equal to 
consumption. At the tendering for 500,000 t. coal for the Belgian 
State Railways a slight rise in price was noticeable for steam coal, 
while for dry sorts lf. p.t. less was paid than formerly. 

The third congress of Russian ironmasters from the Northern and 
Baltic districts, will take place in the autumn of the present year, 
when the following points will be discussed :—Organisation of official 
accounts concerning output ; measures to be taken regarding the 
development of maritime trade and shipbuilding ; the new duty 
tariff ; the new railway, St. Petersburg-Petrosawodsk ; the railway 
tariff for the delivery of raw material, and products from the 
Northern and Baltic districts ; the condition of the machine and 
iron industry in these districts, and the compensation of injured 
workmen. 

An Italian business account estimates the output of quicksilver 
in Spain for 1903 to 930 t.; Austria, 520 t.; Italy, 270 t. The 
Russian output in quicksilver is stated to amount to 362 t. for 
1903, against 416 t. for 1902. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, May 18th. 

ConTRACts for July copper will be placed in a few days as well 
as for August delivery in Europe. Quite a lot of castings are being 
sold for early delivery, and a general tendency of the market is 
toward a lower level, as indicated by the recent reduction of fc. 
per pound in lake copper, which is selling to-day at 13}; electrolytic 
at 13-10; casting at 12. The English market for standard copper 
opened to-day strong and steady ; best selections of copper continue 
steady at £62 10s. Imports of copper for week ending May 13th 
were /78 tons of ingots, 5422 tons of ore. Shipments of wire and 
steel from May 9th to May 14th have been unusually heavy, 
including 1400 tons of billets to Manchester and 750 tons to 
Swansea and 400 tons to Liverpool. Spot tin commands to-day 
27-40 dols.; arrivals yesterday from Liverpool 5 tons and from 
London 310 tons. On May 24th 875 tons of tin are due from London. 
Receipts of spelter from St. Louis last week were 63,955 slabs ; 
receipts since January Ist, 1,162,885 slabs, against 7 5 slabs 
same time last year. Shipments since January Ist, 1,141,998 slabs, 
against 1,125,186 slabs corresponding period last year. Arrivals of 
pig lead since May Ist, 2400 tons; and exports since that date, 
1733. 


The general tone of the iron and steel market is quiet, due to 
the general well-supplied condition of consumers. The efforts of 
makers to induce consumers to cover their requirements for the 
latter months of the year have not been successful, for two reasons 
—first, the prices are too high, and second consumers believe that 
influences are at work looking to a lower level during the third 
quarter of the year. 

The Standard Oil Company yesterday declared a dividend of 8 dols. 
per share on 97,500,000 dols. worth of outstanding stock. This 
is payable on June 15th. This quarterly dividend of 8 dols. com- 
pares with 16 dols. for the previous quarter and 7 dols. for the 
corresponding quarter last year. So far this year the company 
has paid 24 dols. per share as against 27 dols. per share for same 
time last year, and 30 dols. per share two years ago. New oil 
deposits are being found in many sections of the country, and 
pipe lines are projected in some of these localities, for the expedi- 
tious transportation of oil supplies to convenient points of delivery. 

The iron ore question is practically solved. The labour factor, 
which is 90 per cent. of the cost, is fully 4 higher than a year ago, 
and therefore no material reduction is probable in ore prices during 
the season. 

The exports of gold last week amounted to 13,975,700 dols, 
Heavy exports are taking place this week ; exports of gold from 
January Ist up to yesterday amounted to 45,409,371 dols., against 
7,284,450 dols. same time last year. Exports of silver so far this 
year amount to 15,411,363 dols, against 13,370,653 last year same 
time. 

There is very little demand for railway material, notwithstanding 
the fact that a great deal of railway work is projected which will 
probably be prosecuted vigorously before the close of the year. 
Efforts have been made to induce rail makers to cut a little off 
their extraordinary profits, but nothing but a surgical operation 
upon their auditory nerves will enable them to hear the thundering 
appeals which are being made to them by railroad builders. 

The demand for tin-plate is very heavy, and most independent 
manufacturers are sold up for the summer months. This market 
expects a reaction in tin, but the extraordinary activity in the tin- 
plate mills points to a maintenance of demand which ought to 
interfere with any reaction. 

No engagements for the expcrt of coin were reported yesterday, 
and it is believed the movement is now checked until demand 
sterling advances enough to offset the probable loss on coin 
shipments 

The total exports for the month are about the same as for corre- 
sponding month last year, and stand at about 26,500,000 dols. 
and at 450,000,000 dols. for the ten months ending April 30th. 
This is about 90,000,000 dols. larger than for the ten months of 
the previous fiscal year. A very considerable percentage of the 
increased export is made up of cotton shipments. 

General trade conditions are fair, but there is not the same rush 
of business as a few months ago, The distributing branches of 
trade, especially in retail lines, are fairly active, and employment 
is general. Crop reports continue quite favourable, and abundant 
markets await harvesting operations with so far remunerative 
prices in sight. 

New York, May 25th, 1904. 

Copper is still on the down grade by reason of increased compe- 
tition for business, especially for casting grades, An endeavour is 
being made to unload copper in Europe, though the fact is denied. 
Inquiries for electrolytic copper are being received, but large sales 
have not been made up to to-day. Domestic consumers have taken 
alarm, and will not precipitate orders on the market until the 
conditions are more settled. The demand for pig lead is slightly 
better than a year ago, and official quotations are now 4°35 in 5 
ton lots ; 25 tons of tin arrived at Philadelphia on Monday ; 50 tons 
at Boston ; 25 tons at this city. Distribution is steady and prices 
are firm. Receipts of spelter at St. Louis last week were 60,190 
slabs against 63,955 slabs the previous week, and since January Ist, 
1,223,075 slabs against 789,560 slabs same time last year, Ship- 





ments since January Ist to date were 1,192,533 slabs against 
1,160,791 slabs same time last year. Receipts of pig lead at 
St. Louis since January Ist were 855,265 pigs against 1,030,165 pigs 
same time last year, 

Slight fluctuations continue in the prices of steel products, with 
a moderating demand, in consequence of the inability of manufae. 
turers to maintain outside figures. Crude iron is moving slowly 
among the average consumers, though a half dozen large buyers 
have made extensive purchases, Structural material is also under 
better inquiry than for some weeks, and a number of fair-sized 
transactions have been closed. The coke markets are actiye 
because of the movement of a number of large consumers to 
accumulate stocks at present satisfactory prices. There is no 
occasion for hasty buying at present, owing to the excessive pro. 
ductive capacity, which fact counts for the indifference of a great 
many consumers to the customary provision for autumnal require. 
ments at this time. 

A 500,000 dollar steel car truck factory will probably be built jn 
Milwaukee, Wis., where car building is receiving a good deal of 
attention by reason of the urgent demands from some of the North. 
Western railway systems. Southern iron is being freely offered jn 
Northern markets at prices which forbid the possibility of any 
upward tendency, and, in fact, which forbid the maintenance of 
even current rates, 

The cotton market is active, prices are high, and consumers are 
apprehensive of another bull campaign in cotton which may put 
prices a few points higher. The stock market is firmer under 
heavy purchases of certain lines of stock. Heavy autumn dealings 
will be postponed on all lines until there are greater assurances as 
to steady values. Both merchants and manufacturers are pursuing 
an extremely conservative policy, buying only as material js 
needed. Some of the larger systems of railroads show a further 
decrease in tonnage on account of this conservative course of 
buying among merchants throughout the country. Railroad 
managers continue to expend money liberally for improvements 
projected last year, though they are laying off hands for economic 
reasons during the summer months. 

Manufacturers of electrical equipment have received a few very 
interesting orders during the past few days for equipment for 
export. Contracts are being placed for the construction and 
equipment of small portions of the projected Pan-American 
railway. A St. Louis tirm has just secured the contract for the 
construction of a road from the present teminus in the State of 
Chipas, Mexico, to the frontier of Guatemala. The expenses of 
construction will be very heavy, as a large portion of the projected 
route is along and over the Sierre Madra range, 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal ‘market fairly buoyant in tone, There are more 
inquiries, and prices unaltered. House coal also very «uiet, 
prices unchanged. The quantity of coal shipped for the week 
ending May 28th was 49,500 tons—a broken week on account of 
the holidays—foreign being 38,565 tons; and coastwise, 10,935 
tons. Imports for week ending May 31st: Steel bars, 5568 tons ; 
pig iron, 860 tons; scrap, 1184 tons; steel crops, 500 tons ; iron 
ore, 8829 tons; manganese, 4770 tons; pitwood, 2423 loads, 

Coal :—Best steam, 13s. to 13s. 6d. ; seconds, 11s. 9d. to 12s,; 
house coal, best, 15s.; dock screenings, 6s. 6d. to 6s, 9d.; colliery 

5s. 6d. to 6s.; smiths’ coal, 9s. to 9s. 6d. Middlesbrough, 
64d. Middlesbrough hematite, 54s. Iron ore:— 
Rubio, 14s. to 14s, 3d.; Tafna, 15s. Steel: Rails, heavy sections, 
£4 12s, 6d. to £4 15s.; light sections, £5 12s. 6d. to £5 15s, f.o.b.; 
Bessemer steel tin-plate bars, £4 7s. 6d. to £4 10s.; Siemens steel 
tin-plate bars, £4 10s. to £4 12s, 6d.—all delivered in the district, 
cash, Tin-plates: Bessemer steel, coke, lls. 74d. to 11s. 10}d.; 
Siemens, coke finish, 12s. to 12s, 3d. Pitwood, 16s, 9d. to 
17s. ex ship. London Exchange telegrams: Copper, £56 10s.; 
Straits tin, £122 to £122 2s, 6d. Freights quiet, with downward 
tendency. 








CATALOGUES. 


NerkNst Evectric Licnt, Limited, 82, Victoria-street, London, 
—New catologue of Nernst lamps and fittings. 

C. W. Burton, GRIFFITHS AND Co., Ludgate-square, Ludgate- 
hill, E.C.—Brochure illustrating this company’s machine tool 
warehouses in London and Glasgow. 

IsAAc STOREY AND Sons, Limited, Manchester. Pamphlet on 
alloys of the Stella brand.—These alloys include manganese 
bronzes, silicon copper, phosphor tin and copper, and Babbitt’s 
metal. 

BrusH ELEcTRICAL ENGINEERING COMPANY, Limited, Belvedere- 
road, London.—Bulletin No, 6, issued by this company, deals with 
Brush Gutman alternating electric meters, and has been issued 
with an artistic binding case in which future bulletins can be 
fixed. 

JAMES HOWDEN AND Co.,, 195, Scotland-street, Glasgow.—T his is 
a preliminary catalogue of double-acting high-speed engines and 
dynamos, ‘l'ables are given of sizes, speeds, powers, and approxi- 
mate weights of standard engines. The book also contains several 
excellent illustrations, 

SAxoON PoRTLAND CEMENT Company, Limited, Cambridge.—A 
handy little booklet has been published by this company entitled 
‘Inside Facts about Saxon Portland Cement.” The contents are 
chiefly a reprint of a description of the works and products which 
appeared in a contemporary. The factory is at Cherry Hinton, 
near Cambridge, and is designed for an output of 600-650 tons of 
cement per week, 

METROPOLITAN BorovucH OF HACKNEY, Clapton, N.E.—A neat 
pamphlet has been sent us by Mr. L. L. Robinson, the Borough 
electrical engineer, which deals with the application of electrical 
energy for lighting, heating, and cooking. ‘The book shows very 
clearly the advantages to be derived from the use of electricity in 
the household and by shopkeepers, and the probable cost can be 
measured fairly accurately, 

Fr. Mecvurn an Co., Dillingen-on-Saar, Germany.—Illustrated 
catalogue of perforated iron, steel, copper, zinc, and brass in 
sheets and plates up to lin. thick. A feature of the book which 
is worthy of notice are the tables of equivalents of the English and 
German zine gauges in decimals of aninch, and also in millimetres, 
with weights per square foot. Mr. Andrew Brown, 110, Cannon- 
street, London, is the agent for this firm, 








TRADE AND BUSINESS ANNOUNCEMENTS. 


Messrs. Isaac StorEY AND Sons, Limited, Manchester, have 
received from Messrs, Bruce Peebles and Co., of Edinburgh, an 
order for six sets of surface-condensing plait in connection with 
their Chatham Dockyard contract. 

Messrs. E. H. TURNER AND Cov., of 4, Lloyd-avenue, Fenchurch- 
street, E.C., inform us that they have been appointed sole London 
representatives of Stevenson’s Metal Company (1903), Limited, 
Birmingham, makers of manganese bronze, white metal non-corro- 
sive tubes, boiler stay rods, &c. 

WE are informed that Mr. J. W. Pitt, of the Pitt Yorkshire 
Machine Company, of Liversedge, has sold that business to Mr. W. 
Maxwell. The new firm will trade under the name Yorkshire Tool 
and Engineering Company. Neither Mr, Pitt nor his son will have 
any part in the management, 











= 


eS | a ae. ae 





June 3, 1904 


THE ENGINEER 


575 











— 





THE PATENT JOURNAL. 
Condensed from “ The Mustrated Oficial Journal 
of Patents. 


Application for Letters Patent. 





gar When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 
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11,189. PACKETING Dry Goons, J. Day and Sons, Ltd., 
and A. Day, Leeds. 


11,190. Mouxrep Compa, J. D. Stone and A. J. 
Matthews, Berkswell, neir Coventry. 
11, ca Tips of Suarrs for Venicies, E. Crudgington, 
Birmingh: am. 
11,102. PREPARAING PHOTOGRAPHIC PRINTING PAPER, 


J. P. Croft, aemingnem. 

11,193. Wixpaitt, C. Tuckfield and W. G. de F. Gar- 
land, East wah Surrey. 

11,104. HEATING Air in Steam Borer Furnaces, F, 
Eveleigh, W. C. Goodchild, and F. Stalvies, Derby. 


11,15. TRANSOM SIDE BEARING, M. Dorn, Kingston-on- 
Thames. 
11,196. Steam Vatves, D. Moseley and W. Pickles, 


Manchester. 

11,197. Brake for Tramcars, A. and L. Mullen, Man- 
chester. 

11,198. Fug. Econumiser for Furnacss, A. Hickling, 
Wolverhampton. 

11,199. Heets for Boors and Sxogs, J. C. Maxwell, 
Glasgow. 

11,200 -Fisuiwa Rops, G. Galbraith and W. Jones, 
tedditch. 

11,201. Extractine Dust from Carpgtsa, J. Birtwisle, 
Manchester. 

11,202. Lace Fasteninas for Boots, C. E. Player, 
Peuryn, C Jornwall, 

11,203. Microscorgs, F. W. W. Baker, London. 

11,204, Fans for VENTILATING MINES, I. Edwards, 
Mi anchester. 

11,205. Curr Links, C. F. Henry, Dublin. 

11,206. Borris, J. H. Bowes, Elland, Yorks. 

Th 207. OvTstbe SEATS for TRAMCARS, W. Allan, 
Glasgow. 

11,203. SrpHonat Cisterns, J. Shanks, Glasgow. 

11.209. Castors for FuRNITURE, J. Hall and W. Hopkins, 
London. 

11,210. CanpLesticks, W. Beynon, Parkmill, R.S.O., 
Glamorgan. 

11,211. Mono Motor Snoor Rattway, J. Heywood, 
Underedge, Gloucester. 

11,212. Fastentnc Boots, W. L. R-bertson, sen., and 
W. L. Robertson, jun., Bolton, 

11,218. MecuanicaL Srokers for Furnaces, M. Hurd, 
Stoke-on-Trent. 

11,214. Prez Jorts, T. Allinson, Burnley. 

11,215. Construction of ScaLes, R. W. E. MacI vor and 
E. E. Burnett, London. 

11,216. MANUFACTURING PLATED Weppino Rixas, F. 

Kz unmerer, London. 

2 Apparatus for ENABLING VEHICLE Drivers to 
kur BenInpD THEM, G. V. Jameson and R. W. 
Papineau, Leyton, Essex. 

11,218. ManuractureE of FLOoR Coverine, C. Wulf, 
London. 

11,219. Swires for Exectric Sians, F. Nusch.—(L. 
Hilacher, Germany.) 

11,220. VenTILaTion of Hats, H. Perrott, London. 

11,221. Mup Traps for Drain Pipes, J. Birkenmaier, 
London. 

11,222. SmokinG Apparatus, E. Herbertz, London. 

11,228. Horse for Dryinc Linen, M. Dillmann, 
London. 

11,224. Venicte Wueets, F. Fitzck, J. Meisenburg, 
and H. Lemm, London. 

11,225, LACE STIFFENER, A. F. B. and B. C. B. Kenyon, 
London. 

11,226. Enctosep Vessets for Fivuips, F. Vinten, 
London. 

11,227. Spanner, G. E. Hall, London. 

11,228. Taps, C. Glossop, Sheffield. 

11,229. BepsTEAD Srpes, R. J. Parker, Heckmondwike. 

11,230. IDENTIFICATION PLatEs for Motor Cars, E. J. 
Brown, Watford, Herts. 

11,231. PREVENTING SipE-stip in Motor Cars, T. A. 
Jenner, London. 

11,232. Rinc SprnpLes for RinG-sPINNING MACHINES, 
: Mellett, London. 

11,233 Ececrric Metrrs for THREE-PHASE ALTER- 
NATING ELecrric Circuits, The Union Elektricitits- 
Gesellschaft, London 

11,234. Testing Drains by Water, T. Smoker, London. 

11,235. Mrasurine the Vo_ume of Fiurps, R. Threlfall, 
London. 

11,236. Bett Fasteners, H. Panzctta, London. 

11,237. Formine an Acip fron WareErR, A. Blackman, 
Hampton Wick, Middlesex. 

11,238. Sargety Svuspenpinc Device for Lirts, T. 
Trinder and L. C. Lines, London. 

11,239. ManuracTuRE of Hosk, B. P. Robertson, 
London. 

11,240. Cricket Bats, G. W. T. Leeson and W. Hill, 
Birmingham. 

11,241, Prvors of Look1nG-cLassgs, T. Sanders, jun., 
and H. and G. Sanders, Birmingham. 

11,242. Means for CovERING INKING ROLLERS of PRintT- 
Inc Macuings, A. F. Battey, London. 

11.243. Giazinc and ENaMELLING KILNs, F. W. Jones, 
Birmingham, 

11,244. ManuracturE of Gotr BALLs, 
London. 

11,245. Arr INLET ReGuLators for CARBURETTERS, A, 
A. Longuemare, London, 

11,246, StamPInc Presses, H. C. Lavery, London. 

11,247. Bow and» Arrow, G. 8. and E. W. W. Wright, 
Hockley, Essex. 

11,248. Wage. Guarps for Tramcars, W. T. Watson, 
London. 

11,249. Apparatus for TREATING Hinks, E. C. Amidon, 
London. 

11,250. SHack.e, J. A. Rock, London. 

11,251, Evectrric DistriBu TING MAINS, G. M. Newbery, 
London. 

11,252. Macnines for Coatinc Paper, L. W. Noyes 
and J. W. Krueger. London. 

11,258. Conveyors for PAPER-COATING MACHINES, L. 
W. Noyes and J. W. Krueger, London. 

11,254. Couptixas for RarLway VEHIC Les, E. Novak, 
London. 

11,255. Protecrep Motor VEHICLEs for MiLiTaRy UssE, 
E. Palliser, London. 

11,256. PurtricaTion of NatuRAL Sats, R. F. Wood- 
Smith, London, 

11,257, Harr Comrs, K. Sparkuhl, London. 

8. Frre-proor Quartz Bricks, E. Stéffler, 

London. 

11,259. New Derivatives of Barsituric Actp, C. D. 
‘Abel.—(Actien-Geae Uschaft fiir Anilin-Fabrikation, 
Germany.) 

11,260. VARIABLE GEAR for VeLociPEpEs, J. J. Coach- 
man, London, 

11,261. TuBE-DRAWING APPARATUS, O. Imray.—(Rohven- 
werk Raunheim G. in. b. H., Germany.) 

11,262. Transmission of Sounn, V. Tardieu, London. 

M ,263. Putieys, H. R. Sutton, London. 

264, ELEctric ALLY-PROPELLED VEHICLES, R. Thayer, 
aaa 

11,265. Rorary Enorngs, H. McLeod, London. 

11,266, INCANDESCENT Gas Buryers, V. A. Rettich, 
London. 

11,267, Toy Burp1na Boxgs, C. E. Egner, London. 

11,268. Gas Propucers, E. Schweich, London. 

11,269. PAPER Macuings, D. Coleman, London. 

11,270. DirFERENTIAL SPEED GEAR, W. C. Bramwell. — 
(c C. Bramwell, United States.) 

11,271. Case for TYPEWRITERS, G. G. Heinz, London. 
11,272. APPARATUS for SIGNALLING on Trains, J. W. 
Mackenzie. —(The Société Cousin and Co., France. 
11,278, PorTaBLE Conveyors, C. H. Spence, London, 
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11,274. TeLepHone SELectING Systems, W. D. Watkins, 
London. 

11,275. Picture Book of Woop Tastets, G. A. Riff, 
T. Detzel, and A. G. St. John, London. 

11,276, Pastry Cutrer, H. D, Hall, Portsmouth. 


17th May, 1904. 


11,277. Exve.opes, L. Azulay, London. 

11,278. Macaine for SHELLING Beans, O. C. Gramling, 
Kingston-on-Thames. 

11,279. SHowcaRD for InpIcATING Hours of Businxss, 
G. Robinson, Ipswich. 
11,280. Packinc Axce-TREES of Waxx.s of Raitway 
Venicues, E. Kesselburg.—(M. Flamme, Germany.) 
11,281. Atrticur Covers for Jars, R. Parkinson, 
Liverpool. 

11,282. Waste Taps, G. France-Hayhurst and A. 8. 
Whitehead, Northwich, Cheshire. 

11,283. AUTOMATICALLY DispLAyING the Worps of 
Sones on Poonocrapus, H. Williamson, Caithness, 
N 


N.B. 

11,284. CounTERWEIGHTS for ELecrric Licut Fittinas, 
H. Hirst and J. H. Collings, London. 

11,285. NON-REFILLABLE Bottuxs, A. J. Brudenell and 
J. Macpherson, Glasgow. 

11,286. Apparatus for Usk in Paotocrapay, A. Noad, 
London. 

11,287, Rourg InpicaTors for Tramcars, G. G. Walker, 
Bradford. 

11,288. Execrric AccuMULATOR P ates, A. Ricks, 
Gross-Lichterfe'de, near Berlin, Germany. 

11,289. IncuBaTors, T. Edmends, Manchester. 

11,290. Macuinge for Foroinc Merats, H. V. Loss, 
London. 

11,291. Ber_pinas, B. Morton, Manchester. 

11,292. Maps, 8S. Holland, Manchester. 

11,293. SPRINKLERS, J. Hulme, Manchester. 

11 294. Brake Levers, G. L. Littlewood and J. 
Haughton, Manchester. 

11,295. Stark Rop Eygs, A. H. Adams, Birmingham. 

11,296. AvuTomaTic Mup-scraper, T. R. Roberts, 
Wedcesbury. 

11,297. Exvastic Tires for Cycies, R. McGregor, 
Glasgow. 

11,298. Water-ruBE Borters, A. B. C. and J. A. 
Danks, Birraingham. 

11,299. BicycLe Gear, J. Haynes and T. Shearman, 
Manchester. 

11,300. ADDING Macuing, J. Pallweber, Glasgow. 

11,301. Sprywinc Macuines for Fiprous MATERIALS, 
A. T. and C. T. Atherton, London. 

11,302. Doors of Cuampers for HARDENING BRICKs, 
E. T. He!lme, Leeds. 

11,303. Paper Bac Macuings, J. Day and Sons, Limi- 
ted, and A. Day, Leeds. 

11,304. PuncrurgE REpatRinG, J. Galbraith, London. 

11,305. Bicyete Hanpie Grips, W. J. Blaxton, 
London. 

11,306. Coatinc Macuings, C. A, Allison.—(J. W. See, 
United States.) 

11,307. VARIABLE Spegp Gear, R. Lang, London. 

11,308. WaTER-cLoseTs, J. McWhan, Southport. 

11,809. ConnecTING CaBLEs, S. W. Martyn, Sheffield. 

11,310. Dovete Bott and Tur Butrox FASTENING, 
T. P. Hughes, Birmingham. 

11,311. CycLe Drivine Cuarns, J. Ord, Newcastle-on- 


Tyne 

11,312. Wrxpow and Mirror Po.isH, F. Charrington, 
Bedford. 

11,313. Sautries for Werr REPLENISHING Looms, 
J. W. Carr and C. R. Scholes, Manchester. 

11,314. Ranog Fixpers, J. Johnson, Liverpool. 

11,315. Lamps for ILLUMINATING ADVERTISEMENT 
Tastets, E. 8S. Bond, Birmingham. 

11,316. Cicaretrre, J. L. Thomas and J. F. Dunne, 
Liverpool. 

11,317. Recoverinc SuLtpHUR CoLouRING MATTERS 
from Dy Liquips, J. Schmitt, Manchester. 

11,818. Hees for Boots, C. W. Wharton, London. 

11.319. Motor CycLte Putteys, T. C. Cordock, 
London. 

11,320. Rotary Enorngs, 8. J. Lawrence, London. 

11,321. SECTIONAL SELF-LOCKING Nut, H. Lambert, 
Inchbrook, near Stroud. 

ll, = Weep Cutrine M ACHINE, J. and J. Wilson, jun., 

Isle of Whithorn, Wigtownshire. 

ll, 323. Wacon LaBEL HotperR, H. E. Bower, 
London. 

11,324. Macnines for DistrrsuTinc Manure, W. A. 
Carnie, Broomhill, Kintore. 

11,325. BILLIARDS Cur GuIpER, G. Gaggino, London. 

11,326. Prevention of Dust on Roaps, E. D. de 
Liebhaber, Wembly Hill, Middlesex. 

11, 


327. ALBUMINA, G. Garrick, London. 





11,328. Harr Piss, W. J. Moore, London. 

11,329. Locks, G. Chapman, London. 

ll, 330. Hycrenic FINGER Gu ARD, G. Gaggino, London. 

11,331. Drivine Gear for STRAW Evevators, E. and 
H. Roberts, Limited, and H. Roberts, London. 

11,332. SpLasH Guarp, E. G. Wippell, Birmingham. 

11,333. AUTOMATIC DRAINING PLant, C. Schirrmeister, 
London. 

11,334. SasH Lock, D. Forbes, London. 

11,335. Tati Covp.ine, M. L. Hegglund, London. 

11,336. MEANS for VENTILATING CELLARS, J. D. Jackson, 
London. 

11,337. Gas Rano, The Tubular Bath Boiler Company, 
Limited, and W. H. Bushell, London. 

ll, 388. Mac HINE for FoRGING Mera Rivas, J. Girlot, 

ndon 

11,339. Macutne for Foroinc Meta Rios, J. Girlot, 
London. 

11,340. Vatves for Pyeumatic Tires, J. Pollock, 
London. 

11,341. TYPEWRITING MACHINES, 8S. Wechsler, ]ondon. 

11,842. Carnuretrers, F. Humphris, London. 

11,343. ProrecTinc CARRIERS for CARBON SHEETS, 
Kenrick and Jefferson, Limited, and F. Jefferson, 
London. 

11,344. Lock Mecuanism for SmaLu Arms, O. Imray.— 
(Deutsche Waffen tind Munitions-Fabriken, Germany.) 

11,345. ACETYLENE GENERATORS, J. F. Peesgood, 
London. 

11,346, AUTOMATICALLY REGISTERING DENTIMETER, H. C. 
Braun, London. 

11,347. Tea Cysts, J. C. Roberts and W. J. Keymer, 
London. 

11,348. INTERNAL ComBUSTION Enatnzgs, D. Robertsand 
C. James, London. 

11,349. ORGANIC CompounD of THorIvM, C. T. Morgan, 
London. 

, INDICATING ELEcTRIC CURRENTS, J. Roberts, 
4zondon. 

11,351. Avromositss, J. H., R. M., and C. E. Chambers, 
London. 

11,352. Packine Macuings, A. Smith and C. Southall, 
London. 

11,353. WercHINnG Apparatus, A. Smith andC. Southall, 
London. 

11,354. Packine Boxes or Cases, C. Kullmann, 
London. 

11,355. Macurngs for Paste, A. J. Boult.—(K. H. Bind- 
ler, Germany. 

11,356. MEcHANICAL Do.ts, M. O. Arnold, London. 

11,857. Turprnges, J. de Hary, London. 

11,358. ApsUSTABLE DRawiINnG Boarp, W. Green, 
London. 

11,359. ELECTRICAL MEASURING APPARATUS, A. Fleisch- 
mann, Liverpool. 

11,860. STRIKING Baas, A. Lindsay, Liverpool. 

11,361, Strprnc Sasves, O. Hocking, Leytonstone, 
Essex. 

11,362. WALKING Sticks, J. T. Preston and G. T. Law- 
son, London. 

11,363. DIsTRIBUTING ALTERNATING CURRENTS, A. F. 
Berry, London. 

11,364. CurRENT DistRIBuTING Systems, C. H. Merz 
and B. Price, London. 

11,365. ELastic Fiurp Tursings, F. W. Howorth.— 
(Aktiebolaget Multipelturbin, Sweden.) 

11,366, Steam Tursines, H. F. Fullager, London. 

11,367. Steam TURBINES, H. F. Fullagar, London. 

11,368, ELecrric SwitcuEs, B. A, Graham, Londom 








11,369. Vesseis for Usk as Foop Warmers, K. Fladmo, 
ondon. 

11,370. Securninc Hegx Paps to Boots, J. J. Harrison, 
London. 

11,871. Sprrit Levers for Sextants, T. G. F. McCombie, 


11,872. Decorations for Czrtines, J. R. Nesbitt, 
London. 

11,373. CoupLinas for CoLtiery Wacons, G. R. Orchard, 
London. 

11,374. Evastic Trres, A. Harrison and F. Smart, 
London. 

11,375. Compinep Cuarr and Basy Cart, J. B. Shaw, 

oudon, 

11,376. Rino Five, R. F. Macloskey, London. 

11 ‘377. Pianine Macuines, H. H. Lake.—(@. J. Burne, 
United States.) 

11,378. Sreritisinc Apparatus, ©. F. V. Morel, 
London. 

11 379. Pipg-BenpING Macaines, J. J. 
London, 

11.880. Lanrerns for SyreeT Lamps, A. J. Liversedge, 
Londoa. 


Tynan, 
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11,381. Stictina Macutne for Fruit, C. Barker, 
Dublin. 

11,382. Grrpers or Beams, E. Hancox, Stockton-on- 
Tees, 

11,383. Improvep Foxm of Fisn Kerries, T. G. Blood, 
Birmingham 

11,384. Woop Biocks for Pavine, J. Titley, Birming- 
ham. 

11,385. Cieantnc Hutts of Saips, J. A. Kennedy- 
McGregor, Birmingham. 

11,386. Means for Usinc Rerusk Meta, J. Johnson, 
Birmingham. 

11,387. Swivex Firtines for Razor Strops, T. A. Smith, 
Birmingham. 

11,388. ExpLosive Vapour Mcrors, A. R. Bellamy, 
Manchester. 

11,389. Construction of PuLLEys, G. W. and W. Harri- 
son, Manchester. 

11,390. Hanocers for Trotiey Wires, H. Brecknell and 
Brecknell, Munro, and Rogers, Limited, Bristol. 

11,391. Brake for Horse Venicues, T. Jackson and 
R. L. Wood, Cheltenham. 

11,392, Asa Cup for RatLway Carriacgs, C. W. Spon- 
neck, London. 

11,393. Disrrysuttnc Mecnanism for ExPLo3ion 
Enarnyes, E. But‘er, London. 

11,394. Knire for Removine Bacon Rip, V. Vernon, 
Manchester. 

11,395. Looms, J. Stoddart and L. Fletcher, Halifax. 

11,396. Was Boarps, C. D. Brown, Edinburgh. 

11,897. R&NDERING LINOLEUM NoN-COMpUSTIBLE, R. 
Hannan, Glasgow. 

11,398. Maxinc VaRNisHES, J. Hargreaves, Widnes, 
Lancaster. 

11,399. ManuracturE of Metat Wire, G. W. Peard, 
L iverpool. 

11,400. CanpLesticks, B. H. Williams, Liverpool. 

11,401. Huis of NavicaBLe VessExs, B. H. Williams, 
Liverpool. 

11,402. Improvep Forpina Frrecvarp, F. J. Rees, 


mdon. 

11,408. Fastener for Lapres’ Har Pixs, J. F. Parker, 
London. 

11,404. Frre-Bpoxes of Steam Generators, D. Crowther 
and Glovers Water Tube Boiler Company, Limited, 
Leeds. 

11,405. Exvecrric Switcn, C. T. Poursford and F. T. 
Love, Bristol. 

11,406. CycLe Sapp.e, W. H. Fox, Leamington Spa, 
Warwickshire. 

11,407. Improvep Tanks, E. Hancox, Stockton-on- 


Tees. 

11,408. Steam Enoine Vatves, H. Hewitt, jun , Ather- 
stone, Warwickshire. 

11,409. DirEct-cURRENT Motors, H. V. Bowen and C. 
H. Schill, Manchester. 

11,410. Kitcnen Ranczs, R. B. and A. P. Main, 
London. 

11,411, ManuracturE of MeTat Hanvugs, R. H. Hep- 
burn, Birmingham. 

11,412. "MANUFACTURE of TELESCOPIC ArticLEs, H. C. 
Pruce, Birmingham. 

11,413. Paps for DISPLAYING Goops, C. E. Iles, Bir- 
mingham. 

11.414. Money Caegckinc Titt, W. H. Jackson, 
Halifax. 

11,415. Firgproor Stronc Rooms, C. Barter and T. 
Taylor, Birmingham. 

11.416. PLant Pot Hotpers, T. Kingscote and W. J. 
H. Williams, Manchester. 

11,417. OUTER Covers of Pngeumatic Trres, 8. J. 
Bartlett and J. Tumulty, Manchester. 

11,418. Sregrinc Gear for Suips, J. T. Saxton, 
Manchester. 

11,419. Derrick, J. and J. Grieve, jun., London. 

ll, "420. MountINa INDIA-RUBBER TYRES upon WHEELS, 

Woodhead and Sons, and H. Sheard, Leeds. 
ll, 1421. be yng Crone, D.C. Taylor, F. Williams, 
A. E. Lewis, Liverpool. 

11,422, EXERCISING App.iances, W. Sutton, S. Lord, 
and W. S. Kerr, Liverpool. 

11,423. BaLancine of HicH-spgep Motors, P. E. 
Dowson, Manchester. 

11,424. Friurp PressurE Tursines, G. McKay, 
Glasgow. 

11,425. Bogpsins for DovBLING Fisres, W. B. Wilson 
and Wilson and Company —— ), Halifax. 

11,426. Non-sLippine Tires, H , Manchester. 

11,427. Expiosives, A. C. Luck, mac pan rg Suffolk. 

11,428, EXPLosIvEs, A. C. Luck, Stowmarket, Suffolk. 

11,429. Leaarnas, G. E. Scott, London. 

11,430, Apparatus for Mixine Susstances, T. Hy D. 
May, London. 

11,43]. Sgcurinc Borrties or Jars, 8. B. Parsons, 
London. 

11,432. Sarety StirrRups, J. Szlosarczyk, London. 

11.433. Spoke Nippuxs for Cycies, C. de B. Taylor, 
London. 

11,434. DistnrecTInc Apparatus, M. André. —(L. 
Simon, France.) 

11,435. Hay-Loapinc Macutngs, J, Hosicr, Chippen- 


am. 
11,436. Manuracture of Resin Soap, E. Fischer, 


London. 

11,437. Rerintinc Ores, W. Clark.—(&. Goldschmid, 
France.) 

11,488. INCANDESCENT Gas Burners, H. Platts and H. 
P. Clarke, London. 

11,439. INCANDESCENT ELEcTRIc Lamps, D. J. O’Brien, 
Londo: on. 

11,440. gaa Lamp for Rarmtways, V. I. Feeny, 


Loni 

11,441. "Patues Matrriats, P. A. C. Bates and J. 
McTierard, London. 

11,442. WATER Meters, W. G. Kent, London. 

11,443. ELECTRICAL IGNITION APPARATUS, J. Leighton 
and R. Hacking, London. 

11,444. Dynamo Exvectric Macurngs, The British 
Thomson-Houston Company, Limited.—({The General 
Electric Company, United States.) 

11,445. Ho1stine Systems, The British Thomson- 
Houston Company, Limited.—(The General Electric 
Company, United States.) 

11,446. Brake Mecuanism, The British Tbomson- 
Houston Company, Limited.—(The General Elec- 
tric Company, United States.) 

11,447. DyNaMo-ELEcTRIC MacuiInes, The British 
Thomson-Houston Company, Limited.—(The General 
Electric Company, United States.) 

11,448. Execrric Switcues, The British Thomson- 
Houston Company, Limited. (The General Electric 
Company, United States.) 

11,449. CoIL-wINDING beeen 7 The British Thom- 
son - Houston Company, Limited. — (The General 
Electric Company, United States.) 

11,450. Propuction of Biuz SHapes on Woot, J. Y. 
Johnson.(The Badische Anilin and Soda Fabrik, 

Germany.) 








11,451. Ice-makine Macuines, E. Hesketh, London. 

11,452. ReauLatine the Pressure of Pumpep F.urps, 
Sir W. G. Armstrong, Whitworth, and Co., Limited, 
and W. H. Sodeau, London. 

11,453. Mgans for Partno Leatuzr, F. Watson, H. 
and N. Hill, London. 

11,454. ConDENSING Macuings, F. Stansfield, London. 

11,455. Letrer-carps, C. C. Simpson, London. 

11,456. ExcHance of Suutr_es in Automatic Looms, 
C. M. Hansen, C. V. Muller, and J. C. E. Carlsson, 
London. 

11,457. Drawinc Stanps, P. Ashelm, London. 

11,458. TeLescopss, C. G. Bowerman, London. 

11,459. Matcu-Boxes, W. E. Moser, London. 

11,460. CrrcuLatine Hot Warer through Hort-waTEer 
Pitiows, M. Bauer, London. 

11,461. Stmuttangousty Lockrne all the Drawers of 
a Nest, F. J. J. Gibbons, London. 

11,462, Wueets for Venicies, A. H. Culley, D. E. 
Brown, and G. E. Oxer, London. 

11,463, Apparatus for SupERHEATING Steam, O. H. 
Wildt, London. 

11,464. CarpuretTers for INTERNAL CoMBUSTION 
Exoines, S. Brotherhood and C. W. Bryant, 
London. 

11,465. Eczcrric Arc Lamps, I. H. Hegner, London, 

11,466. Etimixatinc Moisture from ALIMENTARY 
Susstances, A. Witschi-Studer, London. 

11,467. SPRINKLING Device for Spices, H. Szaja, 
London. 

11,468. Hzatine CartTripeg, A. Lang, London. 

11,469. Camp Forniturg, J. Hodson, Liverpool. 

11,470. Pores of Etxecrrotytic Apparatus, G. J, 
Atkins, London. 

11,471. Dysamo Evecrric Macuings, Siemens Bros, 
and Company, Limited.—(Siemena and Halake Actien 
Gesellschaft, Gevinany.) 

11,472. Uriiisinc Enercy of Expanpine Gasss, J. E. 
Shaw and D. E. Hipwell, Burnham-on-Crouch. 

11,478. ApsusTaBLE SprinGc Dritt, W, Chilcott, 
Tiverton, Devon. 
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11,474. Rotary Carp Cuttine Macuines, J. Ibbetson 
and Armitage and Ibbetson, Limited, Bradford. 

11,475. Kgeprinc Matcues AuicnuT, E. 8. Ridoutt and 
C. A. Latter, London. 

11,476. Curtain CaTaLocus, H. R. Liddiard, Notting- 
ham. 

11,477. Marcu Striker, H. Whittaker, Manchester 

11,478. VoLute Sprines, J. Mitchell, G. Meek, and R, 
Lewis, Cardiff. 

11,479. Apparatus for ATTACHMENT to BEpsTEADs, A., 
B.. and G. P. D. Saul, London. 

11,480. Swines, F, Sykes, Chapeltown, near Sheffield, 

11,481. ELecraio Liout Foo Sitenwat, R. P. Skinner, 
Sheffield, 

11,482. CoIN-FREED Mecuanism, C. E. Player, Penryn, 
Cornwall. 

11,488. Waxep THREAD SEWING Macuings, The Singer 
Manufacturing Company and R. A. F, Pollock, 
London. 

11,484. Beer Encines, W. H. Ashcroft, Liverpool. 

11,485. Construction of Grain Bins, A. A, Govan, 
Glasgow. 

11,486. Pneumatic Tires for Cycixzs, J. Bousfield, 
Y 


or 
11,487. ‘ComBINATION LEATHER and RUBBER TOEBITS, 
D. Bosley, Swansea. 
ll, op a Kyire Saarreners, M. J. Adams, Scotswood- 
on- 
11,489. "Prrvmcs for Gas Burners, W. Beresford-Wood, 
. Gurney, and J. F. Burgess, London. 

ll, 490. Macuinzs for Formino Laps of Fax, G. C. G, 
Young, M. M. Waddell, and J. Mackie, Manchester. 
11,491. Lever BRakE Coxnxctions of Cyc. HANDLE- 
Bars, The Albert Eadie Chain Company, Limited, 

and D. W. Bassett, Birmingham 
11,492. WEIGHTING Morioxs of Warp BEams of Looms, 
Taylor, Halifax. 
11,498. Stop Vatves of Strzam GENERATORS, J. Owen, 
Manchester. 
11,494. CoLLapsisie EaseExs, D. F. McQuire, London. 
11,495. Cooxinc UrensiL, R. N. B. Birkin, Notting- 


m. 

11,496. Motor Tires to Prevent Sxrippine, F. T. 
Marwood, Pleasington, near Blackburn. 

11,497. FaNLIGHT OPENERS, F. Smith, Birmingham. 

11,498. Device for Raisinc Door Curtains, H. J. 
Drake, London. 

11,499. Dust Sorgen for Motor Cars, T. H, Scutt, 
Staines. 

11,500. Syrinogs, T. J. Gallwey, jun., London. 

ll, ‘go a for Setrinc Typz, 8. Brown, 


ll, 302. ‘AiLNUM, C. Voisey, London 
11,508. Counter Caeck Books, Kenrick and Jefferson, 
Limited, and J. G. Gifford, London. 
11,504. WINDOW CLEANING APPARATUS, T. M. Houghton, 
Glasgow. 
11,505. AsBEsTos Prrz, H. J. Joseph._(7. F. Manville, 
United States.) 
11,506. Motor Car WuHEELs, W. Brookes, Manchester. 
11, "507. Boat Fastenrnc, C. E. Player, Penryn, 
Cornwall 
11,508. GavcEs for MEASURING TuBEs, A. N. Hazlehurst, 
L 


Ss. 
11,509. Srups for Fasten1nc Currs, P. Chambers-Jones, 
maon. 

11,510. Stgam Generator, J. Kenis, London. 

11,511. ASTRONOMICAL Cuocks, J. C. Burke, London. 

11,512. DeTacHABLE TANDEM BicycLe for ApvLT and 
Curtp, R. Jones, London. 

11,513. Press for Moutpine Bricks of Beton, C. 
Lehmann, London. 

11,514, ELastic Rops, J. Schaefer, London. 

ll, "515. ANGULAR Irons for ConNEcTING Forms, A. 
Niederkrom, London. 

11,516. Guarp for Pneumatic TrirEs, F. Nusch.—(. 
Vanderpere-Simon, Belgium.) 

11,517. Lanterns, K. Eisenhofer, London. 

11,518. a FLusHING CIsTERNS, J. Riidiger, 


Lon 

11,519. ‘Severen for PREVENTING the REFILLING of 
Borrugs, J. Reid, London. 

11,520. Castors, J. Hibbard, London. 

ll, "521. CASEMENTS, H. Hope and Sons, Limited, and 
F. G. Sternberg, London. 

11,522. CommutTaTor BrusuEs, The Morgan Crucible 
Company, Limited, and C. W. Speirs, London. 

11,523. Lim, E. Stéffier, London. 

ll, "524. FLEXIBLE Rim for VEHICLE WHEELS, D. Greer, 
Leytonstone, Essex. 

11,525. Maanetic Compasses, G. C. Lilley, London. 

11,526. Movuntine of Waeets for VEHICLES, Cc. W. 
Fulton, London. 

11,527. TREATMENT of CoMPLEX SULPHIDE Orgs, H. L. 
Sulman and H. F. K. Picard, London. 

11,528. Puncuinc Jacquarp Carps, R. Granger, 
Lon on. 

11,529. SHarr Hanogrs, C. W. Levalley, London. 

11,530. BREECH-ACTIONS for SMaLL-aRs, P. T. Godsal, 
London. 

11,531. ELecrric ConTRoL.ers, The British Thomson- 
Houston Company, Limited, and A. H. Cubitt, 
London. 

11,5382. PREPAYMENT Meters, The British Thomson- 
Houston Company, Limited. The Allgemeine Elek- 
tricitiits-Gesellschajt, Germany.) 

11,5383. ContRo of the TEMPERATURE of FURNACES, J. 
B. Henderson, London. 

11,534. ApPARATus for CooLinc CorrkE Bgans, A. van 
Giilpen, London. 

11,535. SYNCHRONISING INDEPENDENT Acts, W. H. Lock 
and A. H. Pollen, London. 

11,536. — PowDER on PLANts, J. W. Chafer, 


Loni 

11,537. ‘Paxpast Gas Lamps, W. A. 8. Benson and Co., 
Limited, and F. A. Andrews, London. 

11,538. Gor Batts, E. E. E. Bailey, London. 

11,539. OPEN Grate, B. G. Wilmer and A. W, Bond, 
London, 
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11,540. CLEaNtNG Macuine, L. A. Carré and M. E. 
Lorme, London. 

11,541. Compingp CoLiar Stup and Necktie Firtina, 
E. Ashton and W. C. Baldwin, Birmingham. 

13,542, TRANSFORMING a SINGLE-PHASE ALTERNATING 
Current, J. Sahulka, London. 

11,543. Lawn TENNIS Racquets, W. W. Privett, 
London. 

11,544. Bakers’ Ovens, G. Ventre, London. 

11,545. Inpuction Colzs, G. E. Gaiffe, London. 

11,546. Surps’ STEERING Apparatus, G. W. Sivewright, 
London. 

11,547. Surps' SreERING Apparatus, G. W. Sivewright, 
London. 

11,548. InrgRNAL Comsustion Enarnes, H. W. Bamber 
and F, E. Andrews, L<ndon. 

11,549. ParTERNs for CHAIN-STITCHED EMBROIDERIES, 
F. W. Howorth.—{Hoffmann, Huber and Co., Sirite- 
erland.) 

11,550. BAND-sawINne Macuings, T. Lumsden, London. 

11,551. BAND-SAWING Macaines, T. Lumsden, London. 

11,552. Ovens for Cookinc Purposgs, C. O'Sullivan, 
London. 

11,553. Rerinine of Liysgep O11, E. 8. Wilson, Liver- 


pool. 

11,554. Buinps, A. Jaffa, Liverpool. 

11,555. Avuromatic CovupLinas, J. 
Blamoser, Liverpool. 

11,556. ImpLEMENT for Raisinc BeEetroots, P. Fallesen, 
Liverpool. 

11,557. Hatr-prns, G. H. Bigelow, London. 

11,558. TEXTILE Macuinery, 8S. Z. de 
London. 

11,559. Improvep CoLitrery Trams, B. H. Williams, 
London. 

11,560. Lawn Rouuer, 8S. F. Symes, London. 

11,561. INTERNAL ComBustTion Enorngs, T. D. Kelly, 
London. 

11,562. BortLe COoRKING Macurings, A. A. Pindstofte, 
London. 

11,563. Propuction of Knitrep Work, L. Hamkens, 
London. 

11,564. LocomosBILEs, J. Delassue, London. 

11,565. Manuracture of Bricks, J. Draenert, London. 

11,566. Tennis Racquets, J. Savoie and E. C. Glines, 
London. 

11,567. Door-Locks, N. W. Faddy.—(@. W. Brodrick, 
Weatern Australia.) 

11,568. ELEcTRIc CURRENT SwitcHes, J. Hall and A. 
Hackblock, London. 

11,569. Frames for Cycigs, H. J. North, London. 

11,570. CottaR Brarines for VerticaL SuHarts, F. 
Klinger, London. 

- THERMOSTATIC INSTRUMENTS, P. 

ennert, ——. 

11,572. THERMOsTATIC INDICATORS, P. 
Rennert, ——. 

11,573. THERMOSTATIC P. 
Rennert, —. 

11,574. THERMOSTATIC APPARATUS, P. 
Rennert, —. 


Prestele and F. 


Ferranti, 


Hensel.—(0. 
Hensel.—(0 


SysTEms, Hensel.—(0. 


Hensel.—(0. 
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11,575. Vatve for WasH-HAND Bastns, G. R. Wilchart, 
Kingston-on-Thames. 

11,576. PressuRE Repucer for Gas, Claughtons 
(Leeds), Limited, and E. Austin, Leeds. 

11,577. CapsuLE for Bortries, R. E. Pilcher and D. 
Gardner, London. 

— Construction of RoLLeR Buiyps, J. V. Coonam, 

ull. 

11,579. Apparatus for Catcinine Ores, G. Ackland, 
Landre, R.8.U., South Wales. 

11,580, Bepsrgaps, T. Perry and Son, Limited, and 
H. Garner, Wolverhampton. 

11,581. TANNING Process for Corome LEATHER, P. 
Lippert and G. Schlosser, London. 

11,582. Mecnanism for Temporary Gas Licatine, E. 
Will, Birmingham. 

11,583. MerHop of Makinc Sprnpvegs, D. A. Berry, 
Northampton. 

11,584. Paptock Fastenines, E. Whitehouse, Bir- 
mingham. 

11,585. Sora, B. S. Humphrey, Edinburgh. 

11,586. FLowER Protector, W. F. Vowles, Notting- 
ham. 

11,587. Vatve Breatuinc Tuses, E. H. Guy, Bereals- 
ton, R.S.0., Devon. 

11,588. Pistons, H. B. Waterfall, Sheffield. 

11,589. HIGH-PRESSURE WATER Taps, W. Bradley, 
Sheffield. 

11,590. Brakes for RarLway Wacons, A. 8. Nelson, 


mdon. 

11,591. OpeNtinG Doors of Rartway Wacons, A. S. 
Nelson, London. 

11,592. ManuracturEe of Gauzes, W. G. Heys.—(La 
Société Caniwes, Bilbille et Cie., France.) 

11,593. Apparatus for STRAIGHTENING TuBEs, O. Heer, 
Manchester. 

11,594. Bakers’ Ovens, D. Wilton, Glasgow. 

11,595, ELecrric Stuppinc and Rovinc Frames, E. 
Goulding, Castleton, near Manchester. 

11,596. Apparatus for CARBURETTING Arr, W. S. 
Gillie and F. Weir, Edinburgh. 

11,597. Drop Boxes of Looms for Weavine, G. H. and 
M. E. Hodgson, and G. Hodgson, Limited, Halifax. 
INSTRUMENTS for Diamonps, J. Pearson, Brad- 

a) . 

11,599. AvToMaTIC SMALL-aRMs, T. Southgate, London. 

11,600. CoLLAPsIBLE Boxes, W. H. Horton, London. 

11,601. Sarety Strrrvps, F. R. Arundale and J. McNeil, 
London. 

11,602. TREAD Steps for Street Cars, I. 8S. McGiechan, 
London. 

11,608. PREPAYMENT MECHANISM, The British Thom- 
son-Houston Company, Limited.—{ A/legemeine Elvk- 
tricitats-Gesellachast, Germany.) 

11,604. Dynamo ELgcrric MACcHINEs, 
London. 

11,605. BALL-BEARING Castor, R. Edmonds, London. 

11,606. Cow. for Caimngey Fives, G. A. Harvey, 
London. 

11,607. Macnetic Motor Controt, H. B. Bullingham, 
Tooting. 

ga Device for Use with Pictrurgs, G. W. Langley, 

mdon. 

11,609. Pumps. A. G. Browning, London. 

11,610. Kyittinc Macuings, H. V. Spiers, London. 

11,611. PHonocrapas, E. Gilbert, London. 

11,612, Free Waeet Ciutcues, G. Taylor and The 
Micrometer Engineering Company, Limited, 
Coventry. 

11,613. Construction of Crank Suarts, P. W. Noble, 
Coventry. 

11,614. VaRIABLE Speep Gear, S. A., A., G. O. H., and 
E. H. Horstmann and W. T. Edgar, London. 

11,615. Macuine for Stamprne Biocks of Butter, J. 
C. Lawson, London. 

11,616. Cornice Poies, W. A. Rees, London. 

11,617. Boor Socks, C. F. C. Morris and C. Josephson, 
London. 

11,618. SHEARING Comps, A. C. Granville, London. 

11,619. SPANNER WreEncues, D. S. Miller, jun., London. 

11,620. City Carrier for Bicycies, 8S. Williams, 
Cardiff. 

11,621. Burner, G. H. Pethybridge, Dublin. 

11,622, AppPLIANcEs for Human Wear, W. J. Teufel, 
London. 

11,623. PLoveus, 8. Bills, London. 

11,624. Arr Cusuions, E. Katzenstein, London. 

11,625. Gratin Separators, J. K. White, London. 

11,626. Vatves, W. Lucy and Co., Limited, and J. 
Lawrence, London. 

11,627, DaTING MacuIne, G. Warnes, London. 

11,628. Stone Pounper, F. W. Sharp, London. 

11,629. Ming Cacgs, P. Thielmann and J. Meisenburg, 
London. 

11,630. Strpine Doors, P. and R. Griinwald, London. 

11,631. Mirre Boxts, J. W. Beaman and W. T. Sams, 
London. 

11,632. Pranorortes, 8. W. Clark, London. 

11,633. MECHANICALLY-OPERATED DISTRIBUTING Ma- 
cHtngs, P. Wagner, London, 


L. Wilson, 





11,634, Torpgpo Nets, W. P. Bullivant and G. M. 
Selby, London. 

11,635. Macurnes for SLicinc VEGETABLES, T. Marschall 
and F. Schmidt, London. 

11,636. IRons for IRoninc, M. Nutty, London. 

11,637. Specract¥s and Eye-Giass Framgs, F. N. 
Davidson, London. 

11,638. Hyprotysis, G. Bamberg, London. 

11,639. CuLtivators, F. D. Mercer, London. 

11,640. Enorng, T. T. Tucker, London. 

11,641. Frepine Sueers of Paper to Macuings, F, E. 
Blaisdell, London. 

11,642. Tires for Motor Cars, F. Sadler, London. 

11,643. Apparatus for the PREVENTION of SMOKE, A. 
Mora, London. 

11,644. ConrroLitinc Hyprautic Evevators, M. A. 
Adam.—({W. EB. D. Stokes, United States ) 

11,645. DRILLING MacHINEs, M. A, Adam.—({WW. EB. D, 
Stokes, United States.) 

11,646. Lirrinc Jacks, H. Lucas and C, Y. Hopkins, 
London. 

11,647. Foo-sicNattine Apparatus for Rattways, H. 
F. Clayton, London. 

11,648. Vesse. for Prtrine ve Fiss, C. G. Redfern.— 
V. St. L. Symonds, British Columbia.) 
11,649. INcANDEScENT Gas Lamps, H. Winkler, 

London. 

11,650. INcANDESCENT Gas H. 
London. 

11,651. Support for DousLe Wire Evectric Lines, A. 
Collet, London. 

11,652. Coanck Spgep Gear, 8S. Bramley - Moore, 
London. 

11,653. INTERNAL CompusTIon Enotnes, 8. 
Moore, London. 

11,654. CLutcH for Moror Veutcgs, 8. Bramley-Moore, 
London. 

11,655. Moron Roap Venicues, 8S. Bramley-Moore, 
London. 

11,656. Moron Roap Vesicies, 8S. Bramley-Moore, 
London. 

11,657. Motor Bicycies, 8. Bramley-Moore, London. 

11,658. Cramps for Rar Jornts, C. V. Rote, London. 

11,659. Account Books, The National Cash Register 
Company, Limited.—(National Cash Register Com- 
pany, United States.) 

11,660. Stream TurBings, A. Kunz, London. 

11,661. Atsoms for PicrorraL Post-carps, H. J. 
Haddan. — (Graphia Gesellschaft mit beachriinkter 
Hajstung, Germany.) 

11,662. Sapp.zs, V. Fietz, London. 

11,663. CIGARETTE Macutnss, O. Schubert, London. 

11,664. Banpstanps, C. Manners, London. 

11,665. DistrrBuTING SwitcH, L. A. Gianoli, London. 

11,666.. Emprormpery Srircues, F. A. G. Courteix, 
London. 

11,667. Gas LicHTING and EXTINGUISHING APPARATUS, 
P. Robert, London. 

11,668. ELecrric TELEGRAPHY, A. Muirhead, London. 

11,669. Brnpinc Macazings, F. C. Shardlow, London. 

11,670. TrEaTING Frayep EpGEs of WEARING APPAREL, 
G. Seals, London. 

11,671. Automatic Hypravtic Pressgs, J. A. Armand 
and M. L. C. Deoune, London. 

11,672. Powrr-PRopucING Apparatus, H. H. Lake.— 
(J. M. W. Kitchen, United States.) 

11,6738. PRoTECTING and REINFORCING BorLeR TuBEs, 
J. R. Lowrey, United States. 


LAMpPs, Winkler, 


Bramley- 
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11,674. Lamps, H. A. Welté, London. 

11,675. Pavements, A. J. Liversedge, London. 

11,676. Supports for Motor Bicyc gs, F. T. and W. G. 
Fletcher, Derby. 

11,677. Hanp Cameras, A. 8. Spratt, London. 

11,678. Srencit SHeets, J. Ellam, London. 

11,679. Frames for PHotocrapus, R. F. Mackay, 
London. 

11,680. ConTROLLING the of Liguvips, T. R. 
Wollaston, Manchester. 

11,681. Sprnnrnc Yarns, R. Waugh and R. R. de W. 
Gray, London. 

11,682. Worm WHEE. Cuttrinc Macurngs, R. and C. H. 
Wallwork, and W. B. McLean, Manchester. 

11,683. ComBrneD CALENDAR and PINHOLDER, F. W. 
Young, Sheffield. 

11,684. Cire for Hotprnc Papers, 
Glasgow. 

11,685. Manuracture of Peat Fue, A. A. Brooks, 
Liverpool. 

11,686. JorInTING of Szats, F. Whitley, Huddersfield. 

a a Cures or Eve.ets, W. Swettenham, 
ive’ a 

11,688. Power Hammers, H. B. Stocks and V. Bornand, 
Birmingham. 

11,689. TRANSFERS, L. A. Ziegler, London. 

11,690. CuTtinc Macuines, J. M. Adam, Glasgow. 

11,691. Dress Guarp for VeLocipgpss, R. F. Kewer- 
Williams, Newport, Mon. 

— Boot Pouisu, J. F. Béyer and C. Payant, Liver- 
wo0oL, 

11,693. Drivinc Gear for Motor Cars, W. Baines, 
Liverpool. 

11,694. MepicaL AppLiancz, J. W. Evans and A. 
Groves, Wolverhampton. 

11,695. MicropHongs, G. A. N. Baum, London. 

11,696. ConstRucTION of HANDLE-BaRS, E. C. Wasdell, 
Birmingham. 

11,697. Cicar Hoxiper, H. E. Hyde, Birmingham. 

11,698. Cigar Casgs, F. C. Lyster, Birmingham. 

11,699. PHoToGRaPHic RockinG Tray, P. Shelley, Fen- 
ton, Staffordshire. 

11,700. Fire-arms, D. Abercrombie, Manchester. 

11,701. Fintsninc Textire Fasrics, J. B. Whiteley, 
Halifax. 

4 CatTT_e Feepinc Cake, T. J. L. Mitton, Hudders- 


Fiow 


J. Somerville, 


eld. 

11,703. Crips for Tres and Scarves, C. H. Collins, Bir- 
mingham. 

11,704. Macutng for MANUFACTURING Nots, E. Peters, 
London. 

11,705. REFRIGERATING Foopsturrs, A. J. Lehmann, 
Liverpool. 

11,706. PostaL Letrer-BoxeEs, I. Lees, Birmingham. 

11,707. Ratstnc Mryerats from Mines, H. Johnson, 
Birmingham. 

11,708. Device for 
Manchester. 

11,709. Improvep Trouser Stretcuer, 8. Redfern, 
Manchester. 

11,710. AuTomatTic Spitroon, H. Bennett, Hillhead, 
Glasgow. 

11,711, Gas Lamps, R. L. Morrell, Londof. 

11,712. ANGLE Iron, H. Begg, jun., London. 

11,713. WaTER-cLosEts, F. Nordmannand F, Sauerland, 
Birmingham. 

11,714. Sarety-prys, C. E. Player, Penryn, Cornwall. 

11,715. Woven Wire Matrresses, T. E. Wale and W. 
Powell, Birminghara. 

11,716. Socks for Boots and SHors, A. D. Smith and 
I. Holmes, Keighley. 

11,717. Macuines for Hoztnc Toryips, W. Limond, 


DovBLING Frames, J. Rivett, 


ow. 

11,718. Recuiators for Steam Borers, H. A. Tandy, 
London. 

11,719. Gas Generators, H. G. Hills and C. H. Schill, 
Manchester. 

11,720. Swircnes, F. M. Hallam 
Coventry. 

a or for SInkING Miyg Sxarts, G. Thornley, 

ndon. 

11,722. ExtincuisHine Fires, J. H. Hodges and I. 
Clotkowski, London. 

11,723. Smoke Stacks for Enatne-Hovsss, A. J. Boult. 
—(P. Dickenson, United States.) 

11,724. TREATMENT for TURNIP SgEpDs, G. C. Wortley, 
London. 

11,725. EstrmatTinc Distances, D. G. Prinsep, Farn- 
borough, Hants. 

11,726. Corp Macuine Spinpie Tops, A. Balfour, 


Green and G. 


undee, 
11,727. Bricks for Bacreric Beps, H. Tooley, Buck- 
hurst Hill. 





11,728. Hat Hovpgrs, J. A. Miiller, Berlin-Zehlendorf, 
Germany. 

11,729. Srockines, F. M. Russell, London. 

11,730. Tourists’ Guipg, 8. de Kusel, Allerton, near 
Liverpool. 

11,731. Manuracture of Wire Structurss, 8. Frank, 
London. 

11,782. Cream Separators, P. H. Watts, Birmingham, 

11,733, CasTING Pic Iroy, E. P. Martin, London. 

11,734. PorTABLE Coprers, C. Watt and D. Campbell, 
London. 

11,785. ComBINATION Toots, E. G. Fraser, London, 

11,786. Potash Leacuinc Apparatus for Raw Woot, 
E. F. Bernhardt, London. 

11,737, UMBRELLA Hanpiss, W. I. Cushion, H. J. Will- 
sher, W. Tucker, and A. Barker, Hythe, Kent. 

11,788. ConstrucTING Panic Bots for Doors, T. Jones, 


on. 

11,739. Gas-IGNITING APPLIANCE, D. and W. M. Taylor, 
London. 

11,740. Warvrose, A. Manke and B, W. F. Schoppe, 
London. 

11,741. Stanp for Hotpinc Boxes, H. W. Edmunds 
and W. W. Smith, London. 

11,742. ArracaMENT for CHarr Leos, W. E. Hooperand 
C. R. Roberts, London. 

11,743. IMPROVED FILTERING Apparatus, W. H. Martin, 
London. 

11,744. Leaetnes, F. James and A. Jd. 

mdon. 

11,745. Brakgs for Moror Cars, J. Zeitlin, London. 

11,746. AgRostats, C. M. Holmes, London, 

11,747. Manuracture of Prrrumgs, O. Imray.— 
(Farbierke vormals Meister, Luciua, and Briining, 
Germany.) 

11,748. Supports for Books, E. Moor, London. 

11,749. Cash Recisters, The National Cash Register 
Company.—( National Cash Register Company, United 
States.) 

11,750. Street CLEANING Apparatus, A. A. Clough, 
London. 

11,751. INVERTED INCANDESCENT BurRNERS, A. Silber- 
mann, London. 

11,752, Mattinc Drums, T. McKenna.—( Holst 
Fleischer, Norway.) 

11,753. Governors for INTERNAL COMBUSTION ENGINES, 
F. H. Smith, London. 

11,754. CycLe Cranks, G. Loudon, London. 

11,755. Saws, R. H. F. Finlay, London, 

11,756. HAT - TRANSMITTING APPARATUS, 
Christiansen and Aktieselskabet P. J. 
Fabrikker, London. 

11,757. PasTEuRISING Apparatus, A. C. Christiansen 
and Aktieselskabet P. J. Buaas Fabrikker, London. 

11,758. NoN-REFILLARLE Bort.es, J. Bart, London. 

11,759. LaunpRY Macuings, H. H. Lake.—(F. Johnson, 
United States.) 

11,760. KnirTINc Macuings, T. 8. Grieve, London. 

11,761. Linoryre Macuings, W. P. Thompson.—(?P. 7. 
Dodge, United States.) 

11,762. MenstruaL Banpacgs, W. J. Teufel, Liverpool. 

11,763, Corset for Use during Preronancy, W. J. 
Teufel, Liverpool. 

11,764 SrRaIGHTENING APPLIANCES, W. J. Teufel, 
Liverpool. 

11,765. Frre-acarM, S. H. Davies, Liverpool. 

11,766. INTERNAL ComMBUSTION ENGINES, J. 
London. 

11,767. Froatinc Docks, A. Mehlhorn and P. von 
Klitzing, London. 

11,768. Furnace for Heatinec So_perina Irons, M. 
Mossig, London. 

11,769. WaTgR-TUBE BorLers, J. Késter, London. 

11,770. FLOATING 
Klitzing, London. 

11,771. RESILIENT TiRED WaHeEELs, R. E. P. Craven, 
London. 

11,772. Eac Trays 
London. 

11,773. Means for Storinc Corns, H. H. Redshaw, 
London. 

11,774. Razors, A. S. Haslam, London. 


Leighton, 


and 


y eo 
Buaas 


A. Secor, 


for INcupaTors, H. A. Abbott, 
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11,775. ADJUSTABLE HorsEsnog, D. Gray and W. Larkin, 
Birkenhead. 

11,776. Cycte Brake Mecuayism, C. T. B. Sangster, 
Birmingham. 

11,777. ELectricat Switches, M. Lawton and H. W. 
Whatson, Birmingham. 

11,778. Store Service Apparatus, E. C. Gipe, 
Glasgow. 

11,779. PHotoGRAPH PEeNnpants, T. Wilcox, Birmingham. 

11,780. CutmNnEY Pieces, E. J. Green, Hull. 

11,781. Twist Dritis, P. W. Fawcett, Sheffield. 

11,782. Lirz Preservine Rive, F. C. N. Parizot, Berlin, 
Germany. 

11,783. PAPER-PERFORATING MACHINES, J. L. Garsed, 
Halifax. 

11,784. Looms, J. Ward, Halifax. 

11,785. Scarr Prix Guarps, E. M. and I. R. E. Jenkins, 
Port Dinorwic, Caernarvon. 

11,786. Trip Wacoy, E. Hammond, Duncannon, Co. 
Wexford, Ireland. 

11,787. Hanpcvrr, H. G. Judd, New York. 

— INCANDESCENT GAS Burners, J. Mallol, Birming- 
1am. 

11,789. Apparatus of Hanp Movement for Cycces, 
J. Schmaltz, Frankfort-on-Main, Germany. 

11,790. WreEpers, A. Hill II., Crumstadt by Darm- 
stadt, Germany. 

11,791. Lock and LatcaH Furniturg, J. J. Land and 
A. I. Redfern, New Mills, Derbyshire. 

11,792. INVERTED INCANDESCENT Gas Licuts, J. Warry, 
Birmingham. 

11,793. Cire for Hotpina Boots, A. 
mingham. 

11,794. Paptocks, A. Marston and H. Mitchell, Bir- 
mingham. 

11,795. PNgumMaATIC WHEEL Trrgs, J. Lines, Liverpool. 

11,796. MANUFACTURE of CaTTLE FegpiIno Cake, W. B. 
Bibby, Liverpool. 

11,797. Gas or Arn Compressors, A. Murray, London. 

11,798. Covers for Buckets, J. Ross, Dundee. 

11,799. ComBINATION Harr and RuspsBER SHAVING 
Brush, L. Johnston, Alnwick. 

11,800. ScrEw BoTTLE-sToPpPER REMOVERS, J. Forshaw, 
jun., Liverpool. 

11,801. RarLway Sienats, J. H. Pinder, Liverpool. 

11,802. Toast Racks, A. C. Lloyd and DD. W. Lewis, 
Cromer. 

11,808. MANUFACTURE of TiLEs, J. H. Marlow, Edin- 
burgh. 

11,804. Music Stanp, T. Keeff and D. R. Green, Hull. 

11,805. Brits for TRANSMISSION of Power, R. J. Paton, 
London. 

11,806. PAPER WRAPPERS for NewsPaPErs, C. E. Player, 
Penryn, Cornwall. 

11,807. Su1ps’ Compasses, W. D. Whyte, Glasgow. 

11,808. Water Heaters, J. Pinkerton, Glasgow. 

11,809. Vatve Gear for Drop VaLve Encings, M. G. 
Plane, Colchester. 

11,810. ** Jack” Frames, E. Hothersall and Howard 
and Bullough, Limited, Accrington. 

11,811. Firrines for SPRAYING ApPaRATvs, S. H. Adams, 
Y 


Myers, Bir- 


ork. 
11,812, ApsusTaBLE Hatter for Horsgs, R. Haynes, 
Birmingham. 
11,813. Device for Fixinc Turnina Toots, T. Wiewéls, 


mdon. 
11,814. ELecrric Traction Ling Wire, F. Ainsworth, 
Bury, Lancs. 
11,815. ORNAMENTATION of TRaMcaRs, J. W. Pink, 
Grangetown, Sunderland. 
11,816. BunpLInc FirEwoop, J. Thomas and E. H. 


Davies, Hereford. 

11,817. UstversaL Rotary RovurTer, 
London. 

11,818. Boox-racks with SHELveEs on Pins, W. Pfrom- 
mer, Baden, Germany. 

11,819. Apparatus for LirtinG, T. R. Shillito.—( Ferdi- 
nand Feinsch Actien Gesellschaft fiir Maschinenbau and 
Eisengicsserci, of Germany.) 


A. Bishop, 


Docks, A. Mehlhorn and P. von | 
| 11,862. Evecrric Arc Lamps, H. J. Haddan. 


ns 


11,820. Fioor Orers, G. H. Garnet, London, 

11,821. Crvematoorapus, J. Mason, London. 

11,822. CLoTH-ROLLING MACHINES, J. McKean, Castle 
Blarney, Ireland. 

11,823. INcanpgsceNt Licht Burners, J. Moeller 
London, ’ 

11,824. ComBINaTION SCREW-SPANNER or WRENCH, A 
Fry, London. —_ 

11,825. Vatve Cuests for 
London. 

11,826, Percussive Hanp Toots, G. L. Smith and J, § 
Stewart, London. i 

11,827. DispLay Racks for MERCHANDISE, E. W. Durkee 
London. F 

11,828. Propucine Boarps from TREE TRuNks, N. G 
Sérensen, London. y 

11,829. RING-SPINNING FramxEs, The Company “ Car 
Hamel Aktiengesellschaft" and A. Schiitte 
London, : 

11,830. MANuracTURE of ARTIFICIAL Stong, N. G. H 
von Kauffmann and C. E. H. Medberg, London. 

11,831. Gas Apparatus, M. von Recklinghawsen 
London. 7 

11,832, Gas Apparatus, M. von Recklinghansen 
London. , 

11,833. Stroppina the Biaves of Razors, W. Tap), 
London. ‘ 

11,834. WarerR-TUuBE Borvers, E. T. Hannam, London, 

11,835. Rartway Sronaxs, A. M. Bullard, London. 

11,836. PuLLEY BLocks, G. Agobian, London. 

11,£37. Cornets, Besson and Co., Limited, and ¢. 
Martin, London. 

11,8388. Bakers’ Ovens, B. Ycre, London, 

11,839. Hypro-ExTractors, N. Cautley, Shelf, jar 
Halifax. 

11,840. Rattway SiqNaLuinc APPARATUS, J.P, 
O'Donnell and E. C. Irving, London. 

11.841. GRANULATING APPARATUS for Satur, J. Swin 
brick, London. 

11,842. Ligntinc RatLway VEHICLES by ELEctri try, 
H. Wright, London. 

11,843. Forks for FeepING THRASHING MACHINEs, W, 
P. Birch, London. 

11,844. Derectinc Distant STEAMSHIPs at Nicur, R. 
B. Ransford.—(@. Forbes, London.) 

11,845. Lusricatine Devices, A. G. Elvin, London. 

11,846, ATTACHING Finrovs MATERIAL to CIGARETTE 
Movurtuprgce Bianxs, P. A. Newton.—(The Amv vicvin 
Tobacco Company, United States.) 

11,847. Pasreurisinc Apparatus, ©. Christensen and 
C. P. Sélbeck, London. 

11,848. Evectric lanirers for ExpLosion Motors, W, 
Sander, London. 

11,849. CHARGING Macaine for Gas Retorts, J. West, 


Locomotives, G. Zara, 


London. 

11,850. AgRaTeD WaTteR Macuineg, H. G. Upton and 
W. J. Philips, London. 

11,851, ALARM Devices, E. L. Fitch, London. 

11,852. Grinpino MILLs, G. C. Prenzel, London, 

11,853, Suction Gas Pvant, J. Hillenbrand, London. 

11,854. Fitrers, W. Kathol, London. 

11,855. SounpD-REPRODUCING Macuines, J. Wellner, 
London. 

11,856. Frre-arms, H. H. Lake.—({ Winchester Repeating 
Arms Company, United States.) 

11,857, Ecectrric Switcues, F. Stevens, London. 

11,858. Hoss Coupiings, T. C. Ladner, N. J. Kessel, 
and C. E. Hayes, London. 

11,859. Scenic Waterways, H.H. Lake.—(A. A. Welk, 
S. Rossendors, W. PP. de Saussure, avd J. Pe Carson 
United States.) 

11,860. Currs for Hotpinc Paper, &c., A. Weis, 
London. 

11,861. PNgumatic Tires, C. W. Maxon, London. 

Allg ° 

meine Beleuchtungs vad Heizinduatric Actic = wel! 
schast, Germany. 

11,863, MANUFACTURE of GREEN SULPHUR Dyes, G. B. 
Ellis.—(Chemische Fabrik vormals Sandoz, Sirit 
land.) 

11,864, VentrLatine Devices, C. E. Perkin, London. 

11,865. Whereis for Venicies, J. M. Boulanger 
London. 

11,866. Corpiine for RamLway CARRIAGES, F. Mlade- 
jovsky, London. 


25th May, 1904. 


11,867. MECHANICALLY-PROPELLED VEHICLES, W. 
Huskisson, London. 
11,868. Umpre.ias, A. Anderson, Liverpool. 
11,869, Bopprins for Spinninc Frames, J. Barbour, 
Halifax. 
11,870. TiLk Svans, T, Blackhall and J. B. Meiklejohn, 
Ww, 


M. 


3 A 

11,871. Bevt Fasteners, T. H. Ive, Southport, Lan- 
cashire. 

11,872. MacuiNEe for Sett1nc Razors, R. Kelly, Liver- 


pool. 

11,873. Evecrric Motor Startine Switcues, U. Hors. 
fall, J. Crowther, and A. G. Brown, Manchester. 

11,874. Rests for Cycies, 8. J. Cook, Redditch. 

11,875. Apparatus for Svction Gas Propvucers, J. |. 
Wile, London. 
11,876. Winpow CLeangrs, E. C. Lane, London. 
11,877. Extension Conveyors, D. D. D. Plunket, 
Southampton. 
11,878. IMPROVED 
London. 

11,879. Devices for Coutizry Corves, J. Beesley, 
Manchester. 

11,880. MaGneto-ELEcTRIC GENERATORS, Albion Motor 
Car Company, Limited, and T. B. Murray, Glasgow. 


Burociar AvarM, L. C. Fuchs, 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gazette. 


756,369. Biue Burner, H. Huriritz and A. Schapiro, 
Berlin, Germany.—F led June 10th, 1908. 
Claim..—(1) In a blue burner for liquid fuel, the com- 
bination of an outer and inner wick tube, with a 
burner cap, a cylinder sliding in the inner wick tube, 
means for lowering the cylinder and means for raising 
the burner cap before the cylinder has perfectly 
entered into the inner wick tube, and one handle for 
simultaneously actuating both means, substantially 
as described and for the purpose set forth. (2) In 


756,369 


blue burner for liquid fuel, the combination of an 
outer and inner wick tube, with a cylinder sliding in 
the inner wick tube, a burner cap, means for lowering 
the cylinder, a double-armed lever, one arm of which 
is situated so as to be pressed down by the downward 
movement of the cylinder, the other arm of this lever 
being situated underneath the burner cap, 80 as to 
raise the same during the downward movement of 
the cylinder, substantially as described and for the 





purpose set forth, 
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THE TENDENCY OF BATTLESHIP DESIGN. 





Tux introduction in the late eighties of quick-firing 
vuns of medium calibre and of high explosive shell sealed 
the doom of the old soft-ended type of battleship, unpro- 
tected save as to the boilers, machinery, and heavy guns. 
The fact that stability and mancwuvring power were en- 
dangered by the storm of high explosive shell which 
would inevitably wreck the defenceless water-line fore 
and abaft the belt, and the certain destruction which 
awaited the unfortunate crews of the secondary guns, 
necessitated an extension of the armoured area. This 
was first effected by increasing the displacement ; but the 
enormous development of resisting power in armour 
which resulted partly from improvements in the com- 
position of the steel of which plates were made, and partly 
from improved processes of manufacture, notably those 
introduced by Tresidder and Harvey, followed shortly by 
that due to the late Herr Krupp, contributed still further 
in this direction. Between the two main types which had 
hitherto existed, the short-belted English type with well pro- 
tected heavy gun bases and transverse bulkheads, and the 
l'rench type with all-round but narrower belts and weakly 
supported gun positions, a compromise was arrived at, 
and, generally speaking, the latter day battleship has had 
an all-round, or nearly all-round, belt—in the latter case 
an after bulkhead has been retained—well protected 
primary guns and gun bases, and medium armour over 
the secondary guns ; the bases of these being usually pro- 
tected by armoured hoists, or, in the case of main deck 
guns, by an upper belt of medium thickness. Thick- 
nesses of armour range from 6in. to 12in. of Krupp, or 
other steel of like quality, on the belt, reinforced by an 
armoured deck from 2in. to 3in. on the slopes, 8in. to 
12in. on the primary gun positions and bases, and 4in. to 
6in. on the upper belt and over the secondary guns. 

Various methods of disposing the guns have obtained. 
Opinion has finally favoured the English disposition 
of four heavy guns in pairs in fore and aft barbettes in 
the centre line of the ship, the guns themselves being 
protected by thick steel hoods. In the United States, in 
a few cases, secondary guns have been superimposed on 
the heavy gun turrets, an arrangement of doubtful value 
which has not found imitators. In England the 
secondary guns have mostly been disposed in casemates, 
two-thirds on the main deck and one-third on the upper. 
Very recently—in the King Edward class and in the 
Mikasa—the main deck secondary guns have been 
enclosed in a central citadel with traverses between the 
guns. In France, and elsewhere, however, the tendency 
has been rather to place these guns in turrets on the 
upper deck, a few guns only being in casemates on the 
main deck. Greater protection to the gun bases is un- 
doubtedly to be had where they are mounted on the main 
deck, and a greater rate of fire is also probably attainable 
from guns mounted in battery or casemates than from 
those in turrets. On the other hand, turreted upper deck 
guns are better protected than casemated guns; and 
upper deck guns, however protected, can be fought in all 
weathers, and make very much better shooting than 
main deck guns, owing to their greater height above the 
water-line. From the statement made recently by Mr. 
Pretyman, with reference to alterations in the Warrior 
and Devonshire classes, it seems clear that the 
Admiralty have at last come round to the French way 
of thinking, and have decided to mount secondary guns 
as high as possible, and in gun houses or small turrets. 
Where guns of this nature are protected by 6in. of Krupp 
armour they may be considered invulnerable even by 
capped 6in. projectiles at a range of 3000 yards, and this 
for direct impact. At an angle they are practically 
invulnerable at 1500 yards against their own calibre of 
shot and shell. With direct impact a capped 7:5in. 
armour-piercing shell of good quality might be effective up 
to 5000 yards, but not at an angle. For a gun whose 
shell at fighting ranges of 4000 to 6000 yards will per- 
forate 6in. K.C. at an angle up to 30 deg., we must turn 
to the 9°2in. or similar gun of recent design. The only 
value of the 6in. is as a shell gun, and as such even it is 
ineffective against as little as 3in. of Krupp steel, and 
now-a-days armour of this or greater thickness covers all 
essential parts of the target. 

It is obvious that to cope with the conditions now 
prevailing we must turn to a heavier secondary gun. 
The 7:5in. is advocated by many, and, it is rumoured, may 
tind a place in the new Lord Nelson class. For ourselves, 
we would rather see a bold advance to the 9° 2in., which is 
now, in all except in name, a quick-firing gun, and either 
as a shell gun or for perforation is much in advance of 
the 7‘5in. Eight 9°2in. guns, all mounted singly in 
turrets on the upper deck, should prove a very efficient 
secondary armament, and should be more than equal to 
fourteen 7°5in., which would be of approximately the 
same weight. 

In view of the fact that destruction of personnel is more 
likely to put a ship out of action than damage to material, 
and that discriminating fire is difficult at long ranges, it 
might even be contended that every.12in. gun could be 
advantageously replaced by two 9°2in. guns. Still, 
bearing in mind the fact that 12in. common shell are 
likely to get through any secondary armour afloat at 
fighting ranges, and that the destructive effect of a heavy 
shell of this kind is enormously great, while no belt- 
armour could keep out 12in. armour-piercing shell at 
2000 yards, and in many cases not at 6000 yards, it seems 
hardly wise to make so drastic an innovation. The 
tremendous penetrative power of the 12in. A.P. projectile, 
indeed, makes it probable that belt armour in future 
battleships will not be less than at least 12in. in thickness 
over the vitals, tapering to 3in. or 4in. at. bow and stern, 
reinforced by a protective deck of from 2in. to 4in. on the 
slopes. An upper belt, which need not be more than 5in. 
in thickness, is needed amidships, to prevent high explosive 
shell from being burst immediately over the engine-room 
gratings, and to protect the bases of the-funnels as-much 
as possible, and it should also be continued forward, 








tapering to 3in. at the bow. All secondary gun positions 
should be on the upper deck, and as twin mountings are, 
for the present at any rate, to be avoided, a satisfactory 
one having yet to be designed, these should be in single 
turrets of not less than Tin. K.C., with armoured tubes of 
the same thickness. For the anti-torpedo boat armament 
a clear field of view and fire is essential; this should 
therefore be carried as high as possible and clear of all 
gear likely to burst shell. It is open to question whether 
the 12-pounder is a sufficiently powerful gun to disable an 
attacking torpedo-boat destroyer. The French employ a 
3°9in. quick-firing gun, with a projectile 30:8 1b. for this 
purpose. Probably a high-velocity 4in. would be the best 
gun for the purpose. The 3-pounder quick-firer is also a 
most valuable piece of ordnance, both against torpedo 
attack and for clearing the upper works of a hostile ship, 
and these guns are of especial value in the fighting tops, 
where they are well above the smoke from the main and 
upper deck guns and have a good field of view. 

The fighting top is also usefu) as an observing station, 
and the wisdom of its abolition, as in the King Edward 
class, is open to question. It is true that in all recent 
experience masts have gone early in an action. Still, this 
points rather to strengthening and stiffening the masts 
than to reducing them toamere pole. The main conning 
tower should have armour 12in. thick, and should not be 
encumbered as at present with a bridge, which would 
probably, as pointed out by Lieutenant A. C. Dewar, 
R.N., in his recent R.U.S.I. gold medal prize essay, carry 
away and foul it in action. A secondary conning position 
with Tin. of K.C. is also needed. A sea speed of not less 
than 16 knots is essential, and sufficient coal must be 
carried to give an 8000 miles radius of action. 

A battleship designed on the lines here advocated 
should be possible on a displacement of 16,000 tons, which 
would appear to be the limit of size at present. 

To sum up, our proposed battleship would have the fol- 
lowing characteristics :— 


Displacement... ... 16,000 tons, 
Speed (sem) ... 05 iene ee ove IGOR, 
Radius of action at 10 knots... 8000 nautical! miles. 
Armament... ... ... .. ... Four 12in. in two hooded 
barbettes. 
Eight 9-2in. in single turrets on 
upper deck. 
20-30 small quick-firing guns (3in. 
or 4in, and 3-pounder). 
Four torpedo tubes (submerged). 
Armour— 

Maih belt ... .. 12in. K.C., tapering to 3in. at 
ends, depth 12ft. (5ft. above 
water-line). 

Armoured deck... ... ... ... 2in, to 3in. on slopes, lin. on flat. 

Splinter deck at top of belt ... lin. on flat. 


.. din, to 6in. K.C., tapering to 3in. 
forward, depth about 7ft. 
12in. gun bases and barbettes.. 12in. K.C. 
12in. hoods... ... .. Sin. front (sloped) to 4in. at back. 
C. 


Upper belt... ... . 


9-2in. gun turrets ... ... ... Zin. K 
Ammunition hoists to same ... 7in. K.C. 
Conning towers... ‘ « 12in.K.C, and 7in. K.C. 








ITALO-SWISS ALPINE TUNNELS. 


canine a 

By dividing the present rate of daily boring of the 
Simplon Tunnel, which averages 6 m. at the Italian end, 
by the length remaining to be perforated— about 850 m.— 
it is evident that, if that rate is continued, the perforation 
of the entire tunnel will be effected by the middle of 
October this year, or, allowing fora slight set-back, by the 
middle of November, and the tunnel fully completed by 
May, 1905. This counts nothing for advance from the 
Swiss end, where the hot springs have put an end to all 
progress, and where it is possible that the boring may 
never be resumed. As it is only logical to suppose 
that when it arrives at a certain point the Italian heading 
may tap these formidable streams of hot water, one can 
only conjecture the difficulties which may hinder the 
enterprise in the last few hundred meters, even if they 
are ultimately surmounted. 

The accomplishment of this great work will, in every 
probability, be followed with little delay by equally vast 
undertakings, all having the one object in view of further 
increasing the railway connections between Italy and 
Switzerland, or of building new lines in Italy in order to 
decrease the elevations at present to be surmounted in 
the passage of various parts of the Apennines. One pro- 
ject is to connect Arezzo, on the Rome line, direct with 
Bologna, for Milan, so avoiding Florence and the difficult 
passage of the mountains between Pistoia and Pracchia. 
The traction proposed is by means ofelectric current. _ 

Another scheme, which is now in an advanced stage, 
would connect Genoa to Tortona on the direct line to 
Milan, and by means of a.tunnel as Jong as the Simplon 
Tunnel, reduce the present steep grading-of the Ligurian 
Apennine to a maximum of only lin 118, and diminish 
the actual distance to Tortona from 44°3 to 36 miles. 
Thus, with very powerful new express locomotives it 
would be possible to run through to Milan, or vice. versa, 
to Genoa, at much higher speeds than now practical. 
The scheme is delayed for the moment in awaiting the 
important question as to the renewal or not by the 
Government of the contract with the. Mediterranean 
Railway'Company. The making of this new line of con- 
nection through the-Apennines has, however, become a 
necessity for the port of Genoa, and with the requisite 
capital therefor the work would not be delayed for a 
term of years, as it is feared by some. English residents 
connected with local industries or commerce are, as we 
know. from private sources, much interested in the making 
of the néw line—which has been’ completely surveyed and 
its. details all estimated. 

There are two other lines schemed, involving the piercing 
of the Alps at altitudes which at first sight would 
seem to constitute a very hardy enterprise. One of these 
would connect Chamounix (France) with Aosta, and so to 
the already existing line for Turin; but as this would tend 
to benefit Marseilles to the disadvantage of Genoa, arid 











as a further junction with French railways, on account of 
international tariff difficulties, excites general disfavour, 
the matter cannot be considered as having any chance of 
success at present. 

The other scheme—which already excites the fears of 
the French for the future of Marseilles—concerns the 
connection of Martigny (Switzerland) and Turin (Pied- 
mont) by a double-truck line to be worked entirely by 
electric current transmission produced by the abundant 
heads of water available along the whole line of route. 
The itinerary over the mountains would be Martigny, up 
mountain to Colle Ferret, down to Courmayeur, and then 
in the Dora valley (890 m. altitude), carefully avoiding the 
direction of Aosta, followed by a climb over a second 
mountain, Cogne, down to Pont at its southern base, and 
thence vid Cuorgne and Front to Turin. The altitude 
attained on the first mountain, Colle Ferret, would-be 
1800 m., with a tunnel 5160 m. in length at the 
summit, and then later at 1610 m. altitude on the 
Cogne, with a tunnel 12,300 m. long on the southern slope 
falling towards Forzo. The gradients on all sides of the 
two mountains would require to be 1 in 20, unless 
recourse were had to buckles and helices in lateral valleys 
for the development of length. Altogether there would 
be about twelve tunnels in following the route proposed, 
with a length of sixty miles out of the total of 100 miles, 
Martigny to Turin, would have grades of 1 in 20 as 
mentioned. It is needless here to insist on the traffic- 
working difficulties with such inclinations at such 
altitudes and in all seasons, and in assuming that 
freight as well as passenger traffic would have to be 
handled. Leaving aside the question of finance, great 
opposition to the project is inevitable. The line might 
be a feeder to the Simplon Railway of the Schweizerische 
Bundesbahnen from south to north, but in the reverse 
direction it would divert traffic that would otherwise pass 
through the Simplon to Milan, and the vast interests 
staked in this latter tunnel and its new lines of connec- 
tion cannot fail to be contrary to those of the new line 
proposed. However, the new Simplon route has, at con- 
siderable cost, been made an express route, almost level 
as compared with other Alpine lines; and if in 
services can by high speeds reach Genca from Westert 
Switzerland more quickly than other lines that may now , 
be schemed, the question of Turin local traffic or tourist 
summer outings would not affect it detrimentally, while 
they might add something to its affluence. 

The new line projected has the entire approval and 
support of the Province of Turin, and a certain stage for 
the sanction of preliminary studies has been reached. A 
feature of interest—local at least—is the prospect of 
developing up a region to the north of Turin, rich in 
various minerals, including native gold. 

Such a route on the most direct line from Western 
French Switzerland to Genoa would certainly contribute 
to the importance of this seaport, though probably to a 
less extent than is apprehended in France. All such 
outlets through the Alps have always tended to augment 
the commerce of Genoa so-far. -In 1870,-before the Mont 
Cenis or the St. Gothard’ Tunnels were opened, the 
shipping entering and leaving the port. gauged only 
2,824,000 tons. In 1871 the first-tunnel was opened, and 
in 1882 the second, the tonnage of vessels successively 
increasing to 5,627,000 tons in 1885, and to 9,728,000 tons 
in 1900; while freights landed or shipped away in 1875 
amounted to 840,000 tons, in 1885 to 2,721,000 tons, and 
in 1900 to 5,203,000 tons. The tonnage superiority of 
Marseilles over Genoa varies between two and three 
millions, and only half to one million more for freights, 
the latest French statistics (for 1908) revealing the 
highest of those quantities to the advantage of Marseilles. 
But this advantage may be of very temporary duration, for 
it was only last year that the Italian Government accorded 
the autonomy of the Port of Genoa relegating all public 
powers concerning the administration of the port to a 
local body tomposed of. members of Parliament or 
representatives of the provinces and communes, members 
of the chamber of commerce, civil engineers, &e. &Kc., 
this body has entire authority for the management of all 
matters concerning the port and its interest—including 
arbitrations for the settlement of differences between 
employers and employed within the precincts of the port. 
When this new authority—constituted, we believe, on lines 
similar to those of Hamburg—has had time to bring its 
administration into forceful working order, the advantage 
obtained for the Port of Genoa will become very appre- 
ciable. The improvement of the harbour, moles, quays, 
wharves, general warehouses, grain silos, refrigerator 
stores, vintage docks, handling plant (cranes, &e.), are all 
undergoing gradual improvement, but the excessive 
crowding and small clearance spaces available tend to 
prevent, for the time being, a very rapid development. 
This will be understood from the following comparison, 
that per. metre run. of quays the freight discharged at 
Marseilles is 290 tons, at Rotterdam 422 tons, at Antwerp 
492 tons, at Hamburg 522 tons, while at Genoa the 
average is 590 tons. The enlargement of the harbour, 
therefore, took precedence of all questions concerning the 
removal of freights beyond the port, and.an arrangement 
was concluded, early this year, by which the Government 
sanctioned the contract for a. loan of sixty million lires, 
required for this extension. 

The coast does not admit of easy extension;. but, 
despite this natural difficulty, the port is to be extended 
along the black beach which borders the industrial town 
of Sampierdarena, on the west side of Genoa, which is 
separated. from the port by the great headland, Mont , 
Cava. Through this barrier an immense cutting is to 
unite the port with Sampierdarena, and so permit of the 
construction of three or four new basins, one alone of 
which will have an area of 39 hectares. In 1875 the port 
was enlarged from 100 to 200 hectares, superficial content, 
and now, with this annexe, it will cover more than 300 
hectares, thus exceeding the present capacity of Mar- 
seilles, which only has 295 hectares. ; 

Improvements have been decided upon in connection 
with existing railway lines by means of a branch from 
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Ovada to Alessandria, on the Genoa, Ovada, and Asti 
route, and tunnels are being driven to connect the great 
sorting sidings now being laid out at Campasso direct 
with the port. 

Finally, the inevitable line, with its 12 or 138-mile 
tunnel, which will give Genoa a practically level road 
through the Apennine to Tortona, Milan, and so to the 
Simplon, will add as a powerful factor to the eventual 
traffic through the Italo-Swiss Alpine tunnels to the 
Italian Mediterranean. With the perforation of the 
Létschberg or Wildstriibel, in the Bernese Alps, 
111 kiloms. will be saved between Brig, Bern, Basle, 
Strassburg, &c., and the Simplon will then be the most 
direct line to Genoa. 








AND COMMERCIAL ECONOMY 


IN TURBINES. 
By Ropert H. Situ. 
No. II.* 


Tue invariable chief feature of practical turbine con- 
struction is the careful avoidance of any approach to the 
features that make reaction working possible. The 
buckets are closely pitched together; the inlet and outlet 
orifices are large in proportion to the volume of the 
bucket; both these orifices are carefully and exactly 
placed so as to have not a vestige of a projected area 
normal to the running and driving direction. The planes 
of the orifices are wholly parallel to the peripheral motion. 
The unbalanced components of static fluid pressure upon 
the parts of the internal walls opposite these orifices are 
therefore parallel] to the rotative axis; they produce collar 
or footstep pressures, but contribute nothing to the 
driving. 

Let the name “dynamic pressure” be given to pressure 
due to change of momentum in the driving fluid. This 
change is in well-shaped buckets the result of curvature 
of the flow, which deviates the velocity and thus destroys 
the forward peripheral momentum. The pressure due to 
curvature is simply what is ordinarily termed centrifugal 
force. Across any section normal at each point to the 
direction of the flow the centrifugal force of the successive 
small streamlets produces a pressure gradient giving 
increase of pressure as the section is crossed outwards 
from the centre of curvature. This makes the fluid 
pressure against the front wall of the bucket greater than 
that against the back wall. It is this difference of 
pressure, solely due to curvature and resulting change of 
momentum, that provides the effort that drives the 
wheel. To the principle of this calculation, it makes no 
difference whether the bucket be filled or partially empty 
of all but spray and water vapour. Except for the centri- 
fugal force of this spray and vapour, the pressure against 
the back wall is the same—transmitted through the spray 
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and vapour—as at the inside surface of the curved water 
stream. In principle the calculation remains the same if 
the whole fluid flow is of vapour, as in a steam turbine, or 
of gas, as in a compressed-air turbine. 

This effective pressure gradient is perpendicularly across 
the stream-lines. It produces no change in the arith- 
metic magnitude of the linear velocity along those lines. 
The stream-lines referred to are those of the “relative” 
motion of the water through the buckets, and it is the 
curvature in this “relative” flow from which the 
centrifugal force involved is to be calculated. But 
there may also a pressure-gradient along the 
stream-lines. If so. it will produce acceleration 
or retardation of linear stream-line velocity. It is 
this pressure-gradient and velocity acceleration along 
the stream-lines that is supposed to produce what is 
called the “re-active’’ or “pressure” effect. This can 
therefore be most simply examined by eliminating con- 
sideration of the pressure gradient associated with curva- 
ture; that is, by considering straight-line elements of the 
flow. This may be done by the help of V'ig.1. The calcu- 
lation shows the possibility of a small static pressure effect 
which may, as a mathematical possibility, either help or 
antagonise the main driving effort. As the effect is pro- 
duced solely near the inlet and outlet edges, it is here 
called the “fringe” effect. The section at each point 
normal to the stream-lines is assumed as approximately 
flat for the sake of simplifying the algebraic expression of 
the calculated fringe pressure. 

The diagram Fig. 1 shows two elements of a water pas- 
sage between two blades. The right-hand element has the 
angle 8 between the axis of rotation and the forward 
direction of flow positive (+ 8); in the left-hand element 
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Bis—. The arrow heads show the directions of the motions 
of the working fluid and of ‘the wheel periphery. 

Divide the whole volume of the passage between the 
parallel inlet and outlet areas into thin slices by planes 
parallel to those areas. Each such slice has a front anda 
back surface on the solid bucket walls. The projections 
of these pairs of front and back surfaces perpendicular 
to the axis of rotation give axial pressures only, 
which have no effect in driving. Their projections on 
a plane through the axis are equal and opposite in sign, 
one facing forwards and one backwards; and pressures on 
these projections give forward and backward driving 
efforts. The difference of pressure intensities on front 
and back surfaces of each slice is the sum of two parts. 
The first difference is the large one already mentioned, 
and is due to the curvature of the flow, which is necessarily 
accompanied by a cross-sectional pressure gradient. This 
pressure gradient runs in the direction of the radius 
of curvature of the stream line from the centre of 
curvature outwards. It is quite independent of the 
pressure gradient at right angles to this one, that is, along 
the stream-lines. This latter is the cause of the second 
part of the pressure difference between the front and 
back blade surfaces of the above slices into which the 
water mass is supposed geometrically divided. If this 
stream-line pressure gradient be increase of pressure in 
the forward direction of flow, relative stream-line velocity 
and kinetic energy would decrease in the same direction ; 
and vice versd. 

If oP be this positive forward pressure gradient, and if 

¢ 


B be the bucket width between blades measured peri- 
pherally, then the front surface of the slice is further 
forward along the stream-line than its back surface, by a 
distance B sin 8 measured parallel to the stream-lines ; 
and there will be an excess of forward driving pressure on 
the front, over backward pressure on the back surface, 
equal to B sin 8 “? 5S, where 8S is the projection on 
€ 
the axial plane of either front or back surface. If B were 
uniform through the depth of each slice normal tc 
the plane of the above diagram, it is clear that BiS 
would be the volume of the slice; and if B be not 
uniform, then an integration of B 8S through this depth 
has to be made, which gives again the exact volume ofthe 
slice. Write 5 V for this volume, and the above driving 
SP 3e¥ 
al E ; 
out the whole volume V between the parallel inlet and 
outlet faces, gives the total driving effect due to static 
pressure or “re-action.” Its “re-active’ character is 


indicated by the factor - P which is active in producing 
€ 


effort becomes sin 8 This integrated through- 


’ 


stream-line velocity—retardation, or acceleration. [ts total 


amount is :— 
d 4 
dl 


V X mean value of [ sin B 
Through the first part of the passage up to 6 = 0, where the 
relative stream-line or tangent to the bucket-blade is paral- 
lel to the axis, sin fis positive ; and itis negative through the 
rest of the passage. Itis usual to make the outlet 6 equal, 
but opposite in sign, to the inlet 8. In this case B goes 
through equal pairs of + and — values, and if the 


corresponding values of “ are equal (and of same sign), 


then the above total is strictly zero. In any case, the 
parts of it throughout the stretch + 8, and throughout 
— B, counterbalance each other to the extent of the 
lesser magnitude, and it is only the excess of the one 
over the other that produces driving force. This excess 


l 
may be in either direction. Generally at will hold to 


one sign through the whole passage. In order that any 


d 
variation of 77 through the wheel should have the effect 
of increasing the overbalance of positive driving force, 
7 
9 , must be positive or greater in the first part of 


passage where sin 8 is positive or greater, and negative 
or less in the last part where sin 8 is negative or less. 
This corresponds to evasé expansion of cross-section and 
diminution of relative velocity in the first part, and to 
contraction and increase of relative velocity in the last 
part of the passage. It is hardly necessary to mention 
that where variation of cross-section is part of the bucket 
design, the variation is always made the reverse of this— 
that is, it is made so as to decrease the static pressure 


driving force, in so far as it depends on variation of 


1 : ? ; 
A positive 7 f throughout increases this static pressure 


driving effect, whereas it is always made negative when 
it exists as an intentional part of the design—that is, in 
actual designs the tendency is that this effect, which is 
the only static pressure driving effect, should drive back- 
wards, or antagonise the main driving effort. Considering 
the total in its two parts corresponding to sin 8 4- and 
sin 8—that is, to the inlet end and the discharge end of 
the bucket—evidently the major portion of each part is 
due to the places where sin 8 and B are largest, that is, 
the parts close to the inlet and outlet edges. In the 
middle of the passage sin 8 has very small valves, so that 
the middle parts do not contribute any but a minute 
proportion of the whole. Another method of analysing 
this action, which, however, does not show so simply its 
integral amount, shows clearly that the practically per- 
ceptible part of it is confined to the outer edges of the 
blades. It is, therefore, very properly termed a “ fringe ” 
effect. 

It is clear that it has no practical usefulness. What- 
ever stream line pressure gradient is aimed at in turbine 
designs is a negative gradient, making the pressure less at 
the discharge than at the inlet, and such negative gradient 
gives to the fringe effect of the inlet edge a backward 
driving effort, while the forward driving effort given to 





the fringe effect of the discharge edge is unlikely to be 
so large. 

Besides thus getting rid of the very obstructive super. 
stition that turbines sometimes work upon the so-called 
“re-active”” or “ pressure” principle, there is this other 
very important practical result—namely, that there is no 
rational object in trying to produce any change of relative 
velocity in the fluid during its passage through the 
turbine-wheel, and, therefore, no rational object in giving 
different areas to the inlet and discharge openings. 

A turbine is a machine whose sole object is to extract 
kinetic energy from fluid passing through it, and to 
cause this energy to be spent without waste in the 
mechanical driving of the machine. There are six objects 
to be rationally aimed at in designing turbines. The 
relative importance of these objects may vary in different 
forms of turbine, and in wheels working under different 
conditions and for different industrial purposes. Enu- 
merating them independently of their degree of import- 
ance, they are :— 

(1) Complete conversion of the whole of the available 
head into kinetic energy before the water enters the 
running wheel, that is, the steady maintenance of as low 
pressure or vacuum as possible in the entrance guide. 
blades. 

(2) The greatest possible destruction during the passage 
through the wheel of the momentum associated with this 
kinetic energy. 3 

(3) The removal, as far as possible, of all frictional and 
viscous resistances to the free flow of the working fluid. 

(4) The removal of all obstacles to this flow creative of 
eddies, the main means of avoiding this loss being to 
ensure that no sudden change of direction, and no sudden 
change of curvature of the stream lines occur any: 
where. 

(5) To make the bulk and the total cost (capital charges 
and running costs combined) as small per horse-power as 
possible ; and 

(6) The maintenance of fairly good efficiency at half 
and quarter gate. This sixth and last object has been 
recently dealt with in the excellent paper read by Mr. A. 
Steiger before the Inst. C.E. 

In all the three common classes of turbine, parallel 
flow, radial inward and radial outward flow, the inlet or 
gate area is placed parallel to the discharge area, but 
oppositely directed. Thus a component of the entrance 








velocity has to be devoted to getting the water intu 
the wheel, and a similar component of the discharge 
velocity has to be devoted to getting it out again. 
These non - utilisable components are in the same 
direction, and it results that the momentum cannot 
be wholiy destroyed—the relative momentum cannot be 
wholly reversed, and that a portion of the kinetic energy 
cannot be spent in useful driving. This is not an 
essential deficiency in turbines, but it is ineradicable from 
the above-mentioned three classes in common use.’ 

Fig. 2 is a diagram making the calculation of the 
important dynamic and economic features of such tur- 
bines very simple. The supposition made in the diagram 
is that the relative velocity is not changed in magnitude 
in the passage through the turbine; that therefore the 
water-covered discharge area is made equal to the inlet 
area; that, since these are equal and parallel, the angle 
of the discharge tip of the blades is made equal, but 
opposite, to the angle of the inlet tips of the blades. The 
last adjustment is proper because it makes the component 
velocity devoted to discharging the water from the wheel 
equal to that devoted to feeding it into the wheel, and 
since each of these components is lost so far as driving 
work is concerned, it would involve unnecessary waste to 
make either greater than the other. 

In the diagram w is the entrance velocity of the water as 
it leaves the guides, and vis the angle made by the tips of 
these guide blades with the peripheral motion of the wheel 
blades. 6 is the velocity of these wheel blades. Sub- 
tracting b from w, the inlet relative velocity 7 is obtained, 
and the angle which this makes with } is marked 8. This 
B should, of course, equal the angle of the inlet tips of the 
wheel blades. f is the component of w devoted to feeding 
the water into the wheel, and also that discharging it 
from the wheel. Combining f with 6 reversed, there is 
obtained the resultant o, the relative velocity at the 
discharge tips of the wheel blades. o should be equal to 
iin magnitude, and, therefore, it makes with b an angle 
equal, but of opposite sign to that between i and b. 
Therefore, this angle is also marked 8, and this should be 
the angle of the discharge tips of the wheel blades. 

These adjustments evidently make the wheel blade 
velocity 6 = half the component parallel to 6 of the water 


They 


also make tan y=}tan fg. These adjustments follow 
from the two principles that there should be no shock of 
the entering water upon the wheel blades, and that there 
should be no avoidable waste on the feed-component of 
velocity. They result in the whole of the relative 
entering momentum parallel to the wheel motion being 
exactly reversed, and the whole of the “absolute 6 
momentum parallel to the wheel motion being exactly 
destroyed. The water is discharged with no absolute 
velocity except f perpendicular to the discharge opening 
and necessary to get the water away to the tail-race. 
These velocities are taken in feet per second: A is the 
water-covered gate area in square feet and the factor 
OF 5X el = half the density of water divided by 
gravity acceleration. 


entrance velocity w = 4w cos y =} w? — s% 
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The dynamic and economic results of such adjustment 
are :— 


‘ = w?— {2 
Dynamic efficiency = 


rel P 
ne = cos? Y 
Volume of water fed, cub. ft. p. sec. = Af=A wsin y. 
Driving force pounds = ‘97 Aw?* sin 2 7. 

Driving force per cubic foot water used = 1°94 w cos y. 
Driving force per square foot gate area = ‘97 w* sin 2, 
Driving power, ft. lbs. per sec. = ‘97 A w* sin y cos*y. 
Driving power per cub. ft. water used = *97 w? cos? y. 
Driving power per sq’ ft. gate area = ‘97w* sin y cos? 7. 
The Effective Horse-power is this driving power divided 
"87 _ 0017 

550 = 00176. 

The efficiency referred to here is independent of losses 
through friction, viscosity, and eddies. 

A mathematical maximum efficiency of 1 could only 
be obtained by making y=o, which, however, would 
mean zero value to the water fed in, to the driving force, 
and to the driving power. The efficiency continually 
decreases as the angle of the guide blades is increased, at 
first slowly and afterwards more rapidly. 

The volume of water taken per square foot of gate area 
continually increases as this same angle is increased. 
This, of course, is an important factor in the commercial 
economy of the machine, and its increase can be obtained 
only by the sacrifice of mechanical efficiency. 

Assuming the water supply to be sufficient for the maxi- 
mum driving force of which a turbine of given gate area 
A and given entrance velocity w is capable, then this 
maximum driving force is obtained by making the guide 
blade angle y = 45 deg., with the wheel blade inlet angle 
adjusted to this as 8 = 63 deg. 16 min. This maximum 
driving force is *97 Aw, and it cannot be obtained except 
under the condition that the water supply is equal to 
keeping the gate area A completely water-filled. The 
eticiency with these angles would be 3, and the driving 
power would be 0°343 Aw*. The peripheral wheel 
velocity would also need to be made °35 of the water 
velocity at entrance. 

In this adjustment everything is sacrificed to large 
driving torque, and the efficiency is so low that, if main- 
tained for more than short temporary intervals, the 
result would be commercially unprofitable. 

Under the same assumption of ample water supply and 
constant water gate area and constant entrance water 
velocity, the greatest driving power is developed when 
the guide blade angle is made 35 deg. 16 min. (or 
sin °y = }), with the wheel blade «utrance angle corre- 
spondingly adjusted to 54 deg. 44 min. The efficiency is 


by 550, and the factor 
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now raised to %, and the driving force is reduced to 
‘91 A w*, or 94 per cent. of its possible maximum. The 
wheel blades must now run at a velocity of ‘41 w. This 
maximum driving power has the value *374 Aw foot- 
pounds per second, which is only 9 per cent. greater than 
_ value with the adjustment for maximum driving 
orce. 

It is evident that between these two adjustments for 
maximum power and for maximum force, and for a con- 
siderable range outside these limits, both the power and 
the force vary slowly. It is therefore economical to make 
the guide angle less than 35deg. 16 min., in order to 
obtain a higher mechanical efficiency at a small sacrifice 
of power. Fig. 3 shows this well.~ Ih this diagram are 
plotted off the five important quantities formulated above 
as five curves co-ordinated with the guide-blade angle. 
The efficiency mounts rapidly as this angle is made 
smaller, while the driving power falls only to *345 Aw’, 
or still above 92 per cent. of its possible maximum when 
7 = 264 deg. which angle gives 80 per cent. efficiency. 
The driving force falls off more seriously with angles so 
small as this; but, on the other hand, there is a very great 
saving of volume of water used. The peripheral velocity 
of the wheel has, of course, to be raised to obtain these 
advantages, but not very seriously, an increase of 
efficiency from 65 to 80 per cent. involving an increase of 
wheel speed only in the ratio of *40 to °45, or 12} per 
cent. 

In Fig. 3 the driving power and the ratio of wheel 
velocity to water entrance velocity are plotted to the 
more open scale on right-hand side of the diagram, while 
all the other curves are to the left-hand scale. 

Under ordinary conditions the diagram shows that 7 
between 25 deg. and 30 deg. gives the greatest com- 
mercial economy; but if it be extremely important to 
minimise first cost, or to reduce wheel speed, while 
mechanical efficiency and water consumption are of little 
consequence, then a guide-blade angle of between 30 deg. 
and 85 deg. will yield the most economic results. ; 

- These results are applicable to all turbines, whatever the 
Working fluid may be, solong as the object is to utilise 
as far as practicable the kinetic energy of the entrance 
velocity in a single wheel. If the total available head, 
or pressure fall, be staged for utilisation in a consecutive 


series of wheels, as in most steam turbines, then these 
rules apply to each wheel separately. They require 


velocity be staged, the exhaustion of the corresponding 


more wheels, as in the Stumpf-Riedler steam turbine. 








THE ELIZABETH BRIDGE, BUDAPEST. 
No. IV.* 

As already mentioned, the work on the bridge super- 
structure up till the end of the year 1899 had been 
limited to the lower chords of the main trusses with 
their funicular attachments in the anchorage piers, but in 
the spring of the following year (1900) the shore spans on 
either bank had been advanced up to the panel point 
“9.” The anchor chains were then still in their 
wrappings ; but two months later these were removed, 
and the falseworks were then so far erected (83 m. high) 
that work upon the chains was recommenced, and 
advanced rapidly upon the inclined stagings prepared 
for them. 


tower posts had been pinned to the gussets in the upper 
chords, ready for the posts to be stepped upon their 
pivoting pedestals. 5 

The forged steel pivoted arms or rockers which support 








Fig. 9-PIVOT SEATING FOR 


the trusses between the tower posts are 8°S00 m. 
high between bearing centers, 850 mm. wide, and 
75 mm. thick at either end, but thinned out to 50 mm. 
towards their middle—see Figs. 9, 10, and 11, the second 
of which shows the anchorage and one of the tower 
posts. At the top pins, in the gusset plates built to the 
upper chord, they have a width between centers of 
bearings of 578 mm., but are spread out to 1065 mm., 
between middle lines of their bearings at the lower pins, 
which traverse the posts at a height from their seats to 
center of the pin of 870 mm. The posts here are strongly 
reinforced, and have a total thickness of 101 mm. for 
inside plates and 77 mm. for the outside plates traversed 
by the bolts. The three pins are 340 mm. diameter, the 
lower pins having a length in the post sides of 920 mm., 
plus 180 mm. for the arm-bearing and 26 mm. for the 
thickness of a washer; 


2 x 175 mm. = 350 mm.—the width of arm bearings, 
and a 15 mm. washer on either side. Each pin is held to 


ifs bearing by upper and lower keeps for the upper and | 


lower bearings respectively, and fitted with steel bushes 

corresponding to those of the steps, the keeps being held 

to the rocker arm by pinned yoke bolts. Throughout the 

bridge no bronze was used for the bushes of the pins, the 
* No, III. appeared May 20th, 


modification, however, if the utilisation of the entrance | 


kinetic energy being accomplished in a series of two or | 


At the same time the rockers between each of the | 





and the upper pin has a} 
length of 576 mm. between web plates of truss, plus | 


metals employed in the different parts of the beatings or 
boxes being cast steel, forged steel, cast iron, and lead. 
Of lead over 32 tons were used in the bridge. In the 
shops, dummy cast iron pins were used for the fitting. 
These large truss expansion joints required the greatest 
exactitude in the laying off and assembling. For erection 
purposes, there is a manhole in the side of one post and a 
hole in the side of the opposite post for the mounting of 
| the pin in the upper bearing in the arm and stiffening 
| truss, but the pinning of the arms was, nevertheless, a 
| somewhat tedious work. 

| The pedestal seatings which carry the base flanges of 
| the post are serrated to a depth of 5 mm., and have a 
|25 mm. lip on the outer longitudinal edge. The 
| erection of the posts on the pedestals was commenced at 
midsummer, 1900, with the aid of a travelling crane on 
the falseworks. When in place, the post flanges were 
secured with holding-down bolts to the pivoting seat. 
These pedestals have serrated footings, where they in turn 
| rest on the bed-plates. They represent a very large part 
of the 311 tons of steel castings used for the substructure. 
| This metal had a tensile strength of 5700 kilos. per 
square centimetre, with an elongation of 10 per cent. 
The unit stress allowed for such castings was 1400 kilos. 
per square centimetre. Each of the bed-plates, of 
cast iron, is 220 mm. thick and 3 m. long by 2°2 m. 
wide—the total of eight pieces forming the larger portion 
of the 103 tons of cast iron employed. The cast iron 





TCWER PCST 


was capable of resisting a minimum compression of 
6000 kilos., and the minimum tensile strength was 
1200 kilos. per square centimetre. The maximum unit 
stresses computed for cast iron parts were 800 kilos. for 
crushing, and 250 kilos. per square centimetre for bending 
| and tension efforts. 

The portals carrying the chains are formed of two side 
towers, each comprising two separately-pivoted posts 
standing transversely to the longitudinal axis of the 
bridge, but bent in and united at a point 4°290 m. below 
| the nether chain-suspension bolt. Each post is of treble 
box-section in plan, the inner shaft being built of web 
| plates, which, from the bottom to the top, are parallel 
throughout lengthwise, 1170 mm. inside the shaft; but 
decrease in width inside from 749 mm. at the pedestal to 
575 mm. at the point where each of the two shafts is 
united. At the base of each of the shafts their sides are 
built up of seven web plates on the inner sides next to 
the stiffening truss, and of five plates on the outer side 
| next to the pier ends, the plates varying in thickness from 
12 mm. inside to 18 mm. on the outside face. Widthwise 
| there are five plates 15 mm. thick. The two outer box- 
| sections in the longitudinal direction of the posts are 
| constructed with open web latticing of flat section, 
| within panels formed of angle ties, up to the level of the 
upper truss, and thence are latticed with single ties and 
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diagonals up to the tower heads. These vertical trusses have 
a total width on the long way of the pedestals of 2°250 m., 
but increase in width up toa point 6°985 m. higher, whence 
to the top of the tower the bracing is parallel lengthwise, 
3°400 m. over outside angles. Transversely the two 








convenient stairs and landings affords connection between 
the manholes in the towers on either side. The man- 
holes give access, by means of fixed ladders, to every 
part of the towers for inspection purposes. The struc- 
tural work of the tower is encased throughout in a sheet- 






































and were consolidated at the points of support for lateral 
struts or for attachment of guy chains maintaining the 
tower on the dead plumb line. 

A local detail to note in connection with the falseworks. 
was that, as the Danube is very contracted in width at 
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posts stand 2'205 m. apart between centers, 3'400 m. over 
outside flanges—the same, therefore, as the length along 
the side of one post—and 1°380 m. between their inside 
faces. The latter distance apart is maintained, at a 
level with the rocker arms, by diaphragms 2°040 m. 
deep by 13 mm. thick, stiffened with angles 100 mm. 
by 100 mm. by 10 mm. In the higher parts of 
the tower, notably at the inbending of the tower 
posts and at the springings of the portals, the outer 
section stiffenings of the towers are themselves laced 
together with ties and X bracings of angles, and there 
is also a horizontal X bracing between the central shafts 
of the two posts, attached to gussets on their four outside 
corners, and simple horizontal diagonal struts are simi- 
larly riveted to the inside of the latticed struts, or third 
box sections of the towers. At the union of the two 
towers the fork is rigidly stayed with a deep mitre-plate 
diaphragm, secured with curved angles to the two posts, 
the inbending of which is prolonged through a vertical 
distance of 9m. The distance from the forking of the 
tower posts to the lower suspension bolt center is 
4°290 m., and, therefore, 5°810 m. to the upper bolt. The 
absolutely parallel part of the tower head, from fork to 
top of tower, is 7°380 m. in length, and is all solid web- 
plate work, heavily reinforced. At the union of the 
tower sides and forming the midriff for the support of the 
suspension pins there are eleven plates, 228 mm. in 
thickness, including the two outer reinforcement plates 
of the midriff, which are 40mm. thick ; while the outer 
sides of the tower head are 127 mm. thick, including the 
inside reinforcement plates of 30 mm. and the outside 
stiffening plates of 20mm. The latter have a length of 
5°317 m. only, while the four inside plates have a length 
of 5°927 m. 

During the first erection in the shops the assemblage 
of the plates at the union of the posts demanded very 
special care and finally, when the entire tower was built 
together, the suspension points were marked off, and the 
box-bearing holes for the upper chains were’ slotted out, 
with all the side plates temporarily bolted together, pre- 
vious to the dismounting of the towers. 

The towers are braced together transversely at the 
height of the suspension bolts by latticed cross-girders, 
which have been left exposed to view with good effect. 
Beneath them, and above the arched bracing ribs of the 
portals, there is a glazed portico in which a corridor with 


~ 


Fig. 1O—-TOWER POST, ANCHORAGE, AND HANGERS 

steel mantle of 6 mm., which, in the spread-out at the base 
of the towers, is carried on a light framing of 60 mm. by 
60 mm. by 8 mm., and by 7 mm., angles. The total weight 
of these sheets used in the towers amounted to 209 tons; 
164 tons were employed for the bracings between the 
towers, and 1709 tons for the tower structural work, or a 
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total of 2082 tons for the superstructure of the two com- | 
| plete portals before painting. 
The falseworks for the erection of the towers were kept 
| well advanced above the latter for the support of the 
| travelling cranes used in raising and placing the members, 
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the part spanned by the bridge, provision had to be made 
for the protection from damage of the piling during the 
breaking loose of the ice in the spring time (1901). The 
ice at this point is subject to heavy pressure. Accordingly 
ice-breakers of a solid description were built around 
the falsework piling, so that although a few piles of the 
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ice-breaker were snapped the principal timbers escaped 
with small damage. 

The heaviest and most arduous work in the bridge 
erection, viz., the mounting of the main chains and the 
suspension of the stiffening girders, was effected during 
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the year 1901. The tower posts having been fully erected 
in the preceding year, the first work of the year was in 
connection with the heads for the suspension of the chain 
cables. The re-enforcements in the side bearing plates 
were all riveted up forthwith excepting the 6m. length 
in the midriff, where that consolidation was assembled 
with drifted bolts. The clear way between all the cheeks 
of the head is 505mm., and the hollow suspension bolts 
are 500 mm. in diameter. The upper bolt is carried in a 
step bearing 600 mm. in length, which is allowed a certain 
amount of play within the oblong apertures of the head, 
while a slight lateral movement between the cheeks is 
also permitted. The bolt-boxes, of Siemens-Martin mild 


tinually in progress, it will not be difficult to understand 
that Mr. H. L. Heathcote, the chief, and his five assist- 
ants, have their time fully occupied. We wish to impress 
this point, because it is so frequently said that a labora- 
tory of this kind is not needed, and that half its time it 
would be idle or engaged upon useless work. 

It may be contended that comparatively few of the 
productions of mechanical engineers need the careful 
investigation that a cycle demands. Let us remember 
that everybody wants a light “ mount,” so that the factor 
of safety must perforce be small; that it will be expected 
to stand—besides the natural stresses set up by hard 
riding—the disintegrating forces of weather, great vibra- 


steel, have a tensile strength of between 4500 and | 


5000 kilos. per square centimetre, with a minimum 
elongation of 22 percent. The whole combination was 
finished so accurately at the shops that on the site all 
that was required was to burnish the lower seatings of 
the oblong apertures. But the lower bolts were fitted 
direct into the bare cheeks of the tower plates, and as, in 
order to ensure an exact fit for these latter, their holes 
were not bored to size while in the shops, the work of 
ream-boring had to be done in situ with a portable 
machine—an operation which was effected with the 
utmost precision. This bolt-hole is perfectly circular, 
but the upper contour of the bolt is turned very slightly 
excentric, so giving a small amount of clearance at the 
top edge of the hole. Temperature and _live-load 
intluences are further allowed for by means of the double 
rolling-bolts in the oblong eyes of each of the four short 
tower arms, which are, as already mentioned in the 
description of the chains, connected by struts to the 
central shaft of the towers. 

The double rolling-bolts, which support the greatest 
stress of all the bolts in the chain, are of Martin steel, 
and have an ultimate strength of from 6000 kilos. to 
6500 kilos. per square centimetre, with a minimum 
elongation of 15 per cent., while the cylindrical chain-pins 

and all bolts and pivots, whether of forged or rolled 
stee!, including also the eye-bar material—had the lower 
tensile limit of 5000 kilos. and 5500 kilos. in the direction 
of the fibre, with a minimum elongation of 20 per cent., 
conforming at the same time to similar test conditions 
previously given for the chain-links, and for which 
the maximum unit stresses were fixed at 1400 kilos. per 
square centimetre. The shearing force on all steel bolts 
was estimated at 850 kilos. per square centimetre, the stress 
in the bearing of pins at 2200 kilos. per square centimetre, 
and the bending strain for all steel bolts, forged or rolled 
steel members, at 1500 kilos. per square centimetre. For 
the chains 217 tons of forged steel pins and steel castings 
nuts were used. 








A FACTORY RESEARCH LABORATORY. 
No, I 

THE modern engineering factory possesses many things 
which were unknown but a few years ago, but the two things 
about which every manager displays the greatest pride 
is his tool room and his laboratory. The tool room is 
rapidly becoming commonplace, but the research laboratory 
is still so far a rarity that the description of an excep- 
tionally fine example can scarcely fail to be of use and 
interest. 

This laboratory is to be found in the cycle works of 
Messrs. Rudge- Whitworth, Ltd., of Birmingham and Coven- 
try, and, as will be seen from the illustrations and par- 
ticulars which we are able to give through the courtesy 
of the directors, it wili be gathered that it holds an 
exalted position in the economy of these works. It 


on the knowledge gained from past experience. The 
orders are then placed, and testing and analysing the 
steel tubes, plates, bars, strips, the aluminium rims, stee! 
cable for cable brakes, brazing solder, nickel plating 
materials, &c., as they are delivered, becomes part of the 
routine work of the laboratory. Not only the raw 
materials, but in many cases the finished articles are 
periodically tested ; finished frames are sawn up and ex- 
posed to manifold rusting tests, and plated parts are suk- 
mitted to similar treatment; gears are tested by suddenly 
applying a pressure of about 450 1b. to the centre of the 
pedal once a second for ten hours, or till fracture occurs ; 
similar tests are carried out on other parts. It is the 





Fig 1—THE 


tion, and excessive shocks, and it will be easy to admit 


that the cycle engineer faces successfully a difficult | 


problem. Much of the work in this laboratory is the 
determination of the actual strength of light machines. 
When design and materia] have been combined to give 
the desired result, exhaustive microscopic examination, 
analyses, and tests have to be made of the materials 
employed to form the basis of subsequent specifications. 
It often happens that the properties of the material of an 
article are considerably modified during its manufacture. 
These changes in strength, composition, structure, &c., 
have also to be determined by tests and analyses before 
and after the process in question. 





occupies a large part, a total of 1986 square feet, of an 
upper floor in the main buildings, and includes a chemical | 
testing room, illustrated above, measuring some | 
19}ft. by 34ft.; a physical laboratory, 19}ft. by 32ft.;. a | 
microscope room, and a well-fitted dark room. It may 
at first sight appear that such a laboratory must be too 
large for the work that has to be done, but when it is 
remembered that some 1400 hands are employed in the 
factory during the busy season, and that practically | 
everything that is used in the works is tested in the 
regular course, and that researches into the nature of 
different materials, on the causes of defects, on different 
methods of enamelling and plating, and so on, are con- 





F.g. 2—THE MICROSCOPE BENCH 





For instance, it is | 
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CHEMICAL LABORATORY 


business of this department to keep a constant watch 
over all materials and processes which can be adequately 
benefited by such supervision. ‘Mths 
In all this work the importance of preserving details of 
the experiments and their results is recognised, and it has 
been found most convenient to send full reports to those 
interested, and to file copies of these under the names of 
the various parts of the cycle. This then, to summarise, 
is the part the laboratories play in the manufacture of 
cycles: (1) To prove which designs are strongest, and 
which materials are most suitable for the various pro- 
cesses of manufacture. (2) To secure the uniformity of 
this material and these processes by routine analysis and 





possible for the composition of steel-tube to be-such that ; testing. (3) To record all experiments and results for 
the process of brazing, instead of weakening: the frame, | future use. 


actually strengthens it. 


In addition to assisting in determining the final form 


Finally, when the laboratory experiments are complete, | and material of new parts, the laboratories are actively and 


comes the final test. Parts of the new~ design, of 


constantly engaged in comparing, by analysis and test, 


approved strength and composition, are fitted into one | the value of the many existing makes of, for instance, 


or more of six test bicycles which are riddén day and 
night, and have now completed over 138,000 miles. Here, 


automatic oils, gas engine oils, tool steels, sheet steels, 
cycle enamels, nickel 


plating salts, nickel anodes, 


vibration, wear, twist, shock, and weather are brought | brazing solders, cables, alloys of low specific gravity, 


simultaneously to bear upon the new construction. 
stands it is adopted, and specifications for the required | 
materials are drawn up, being based on the data obtained | 
in the various tests and analyses above mentioned, and | 


If it | case-hardening materials, polishing materials, and many 
other things and substances consumed in the works. 
The value of these investigations has proved itself over 
and over again, for they have repeatedly ‘revealed the 
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fact that it is by no means true that the most expensive 
is always the best. There comes a stage in the refining 
of many commercial products when further treatment 
only impoverishes, or at least offers a chance for impurity 
to creep in. Many very pure materials resemble steri- 
lised milk, which by reason of its purity offers a veritable 
“chosen land ” of virgin ground for the rapid growth of 
colonies of bacteria ever present in the atmosphere. 
These tests of steels, oils, enamels, nickel plating 
materials, and so forth, are gradually heaping up data as 
to the composition, or proportions of certain ingredients, 
which are most suitable for the various requirements of a 
cycle factory. Sooner or later this work leads to know- 
ledge sufficient whereon to base a specification, and in 
some cases it is not a long stride from specifying to 
actually making the material. 

In addition to the testing, the routine work, and the 
frequent comparison of raw materials, there is at. least 
one other way in which the research laboratories have 
proved their value in the cycle factory. This is in carry- 
ing out researches the object of which is to improve and 
cheapen wherever it is possible. Here again it has been 
proved that the degree of perfection obtained is by no 
means proportional to the cost of a process; very fre- 
quently perfection and cheapness go hand in hand. 
Indeed, this is so often the case that one is tempted to 
believe that a high cost, or its equivalent—a lengthy 
process—is a certain symptom of a wrong process. 

For instance, the method commonly adopted for 
enamelling cycle frames entails considerable loss of 
enamel. The research laboratory has been able at very 
little cost to devise a process whereby the loss of enamel 
is yery greatly redueed, the thickness of the resulting coat 
bemg- at the same time actually increased. This is 
accomplished by modifying the conditions of the process, 
so that the best is made of every property of cycle 
enamel, which influences the final result. In cases like 
this, as will be readily understood, the laboratory depends 
largely on the assistance afforded by the knowledge and 
experience of those who have worked the process in 
question perhaps for many years, and even then it generally 
happens that the new process requires some filing down 
and re-adjustment before it can be run commercially. 

So far we have been considering what the laboratory 


Fi~. 3—THAIN TESTER 


does in and for a factory; now for a brief description of 
the means it employs to attain its end. The chemical 
laboratory has among other equipments an “ accurate 
bench” for exact analyses, and a “rough bench” for 
experimenting on a larger scale intermediate between the 
beakers and basins of the ordinary chemical laboratory 
and the vats and stoves of the factory. A furnace for 
determining carbon by combustion, a mufile for experi- 
ments with hardening mixtures, &c., extractors for 
eliminating one by one the constituents of india-rubber 
tires, a viscometer for determining the viscosity of gas 
engine and automatic oils, cycle enamels, &c., a calori- 
meter for determining the heating power of coals, oils, and 
gases, a model enamelling plant for testing and research 
in enamels, are in nearly constant use. Two fume 
chambers in which offensive or risky experiments are con- 
ducted, and appliances for exhausting and for delivering 
air under pressure, are also installed. In another room 
there are two chemical balances, and here, too, is the 
complete micro-photographic outfit mounted on a large 
slate bed, supported by brackets which are fixed in the 
main wall of the head office building. This microscope 
plant is shown in Fig. 2, where the method of illuminating 
by an arc lamp is well seen. No expense was spared to 
secure the very best appliances, enabling photographs to 
be taken of steel, nickel plating, enamels, tires, &c., magni- 
fied by the microscope. When highly magnified the con- 
stituents of these may be actually seen side by side, even 
the minutest pores in a steel tube can be detected at once, 
and the “ finish * an enamel is likely togive may be deter- 
mined in a few seconds, and by photographing, these 
results may be recorded permanently. 

The physical laboratory has among its many equip- 
ments a 2 horse-power motor which drives a chain- 
testing machine, the reciprocating gear-testing machine 
referred to above, a continuous current dynamo, and a 
lathe. The routine test applied to chains is equivalent to 
a heavy rider pedalling up a very steep gradient 250 miles 
long at the uniform rate of about 15 miles per hour. 
Occasionally chains are: run for 500 miles and some have 
done 1000 miles in this manner. The arrangement is 
illustrated by a diagram, Fig.3. The tension in the chain is 
calculated from the balance reading. The bearing friction 
is not measured, but as it is nearly the same in all cases it 
does not affect the comparative value of the tests. By 
means of an elect-ic circuit which is interrupted by the 
teeth of the chain wheel as it rotates, a momentary arc is 
produced between two arc light carbons, each 3in. long. 
every time a link passes. By this means the chain and 
chain wheels are illuminated, and appear to stand 
perfectly still. Hence photographs may be taken, or the 
behaviour of the chain inspected by simply moving the 
are from part to part. In this diagram B and D are 





chain sprockets. B is driven by the wheel A from the 
line shafting, C is a brake drum to give resistance, E 
is a jockey pulley which puts tension on the underside of 
chain, if desired. Some months ago, previous to placing a 
contract, this tester was run day and night for nearly a 
fortnight, and the laboratory staff was divided up into 
day and night shifts to meet the pressure of the moment. 

The dynamo supplies current to a model electro-plating 
plant and an electrical working bench. A switch-board 
carries 2 ampére meters, 2 voltmeters, an adjustable 
resistance in the shunt circuit of the dynamo, and 
arrangements for switching in or out any number of vats 
and for passing the current to any or all of the vats or 
bench experiments through one or other of the ampére 
metres. Another. motor is used to drive calico mops for 
mopping experimental electro-plated parts and for run- 
ning Wohler tests, which give data as to the strength 
of brazed joints, screw threads, kc. A third motor— 
} horse-power—is fixed on a portable table, and can be 
connected to any electric light fitting. This drives a 
machine carrying emery wheels and polishing discs used 
for preparing sections for microscopic examination, and is 
useful in many ways as a labour-saving appliance. 

A Denison testing machine is in nearly constant use in 
this laboratory, and has been adapted to test, in addition 
to ordinary test pieces, brake work, frames, forks, cranks, 
seat pillars, handle-bars, belting, kc. &c. This measures 
the actual breaking stress and_ records the detiection and 
permanent distortion caused by any pull or pressure up 
to 6000 lb. By calculation the tensile strength of the 
material may then be determined, also its elongation and 
contraction per cent. To record the results of many of 
these mechanical and chemical tests recourse is had to a 
12in. by 10in. camera fitted with Goerz Doppelanastigmat 
lens, which gives no distortion whatever. 

As there are probably not a few of our readers who 
may have in contemplation to fit up laboratories in their 
own works, we think a brief description of some of the 
methods employed will be of -value. This we shall give 
in a future issue. 





SOME FEATURES OF THE GREAT 
WESTERN RECORD RUN. 
By CHARLES Rovs-MARTEN. 

In a leading article which appeared in THe ENGINEER 
of the 20th ult. relative to the Great Western's record 
run of May 9th, it was justly observed that “much 
remained to be said in the way of supplement” to my 
story. That is perfectly true, and my present object is to 
supply what I may term the postscript to what I have 
already written on the subject. 

One of the earliest queries that might have been 
anticipated is. as to the consumption of coal by the 
respective engines. This very reasonable enquiry can 
only be approximately answered. It must always be 
borne in mind that the record run was made for a specific 
business purpose — to demonstrate certain possibilities 
with respect to a particular mail route, and not as a mere 
“ parade,” or locomotive test. Thus all the preparation 
made was made with this specitic object, and no arrange- 
ments were undertaken as to obtaining diagrams or 
testing resistances or gauging coal conswuption, The 
engines simply had to do their best as regarded speed, 
so as to get the mails from Plymouth to London as 
quickly as this could possibly be effected. 

The figures I can give as to coal consumption are, 
therefore, only estimated, but as a result of a rough 
investigation of the fuel carried and of what remained at 
the end of the respective trips, it is calculated that the 
6ft. 8in. coupled engine City of Truro, hauling an addi- 
tional vehicle, as compared with the other locomotive, 
making a total load behind the tender of between 140 tons 
and 150 tons over the heaviest part of the road, including 
banks of 1 in 41, and even 1 in 40, burned a little under 
32 lb. of coal per mile run. The engine was working at a 
boiler pressure of 180 Jb. per square inch, and that pres- 
sure was well maintained. It would have been very 
interesting could a test have been made of the compara- 
tive consumption over the terribly severe South Devon 
road between Plymouth and Exeter, and on the relatively 
easy length between Exeter and Bristol, over which 
latter an average speed of 70°2 miles an hour was sus- 
tained, virtually from start to stop. But this was not 
feasible. The 7ft. 8in. single-wheeler, Duke of Con- 
naught, on the other hand, is estimated to have burned 
only 30 Ib. of coal per mile, maintaining an average speed 
of 71°3 miles an hour from start to stop for 118} miles, 
over a road which included 4} miles of 1 in 100 to 1 in 
120 up, and covering a distance of 77} miles to the final 
stop in exactly an hour, also running 76 miles 47 chains 
from a dead slow to the Paddington platform in 58 
minutes 47 seconds. ; 

It has been always so very difficult, in my experience, 
to obtain really authentic and trustworthy accounts of 
comparative coal consumption—the celebrated discussion 
before the Institution of Civil Engineers affords a 
cogent illustration—that I approach the subject with 
extreme diffidence. But I cannot help venturing the 
remark that these figures seem to me very remark- 
able—indeed° extraordinary. They appear to disturb 
seriously 6ne’s aécepted ideas of train resistance at high 
speeds, .andsofithe. power required to overcome that 
resistance. “It is true that the road along the final 
85 miles into London is strikingly and exceptionally level. 
Still, that means that no assistance was afforded by 
gravitation, such as is enjoyed.by the engines running 
from Aisgill to Carlisle or Bleamoor to Hellifield on the 
Midland, or from Shap Summit to Carlisle or Carnforth 
on the London and North-Western, or from Whiteball 
Summit to Taunton on the Great Western, to quote some 
of the most familiar instances. The entire journey from 
Bristol to Paddington was all “ collar-work "—a matter 
of sheer haulage at high speed, with the disadvantage of 
two severe intermediate slackenings almost to walking pace, 





and with two banks aggregating 4$ wiles, 34 being at 1 iy 
100 and one at 1 in 120, all against the engine without any 
compensating downward grades. There is undoubtedly 
a general falling tendency east of Swindon, but as a rule 
only on such grade as 1 in 1320. A few miles drop at 
1 in 758, and even 1 in 660, but, on the other hand 
several miles rise at 1 in 758, 1 in 1820, &e. So the work 
done from Bristol to Paddington was one of sheer pulling 
all the way—level pulling, true, but all aehieved by 
persistent expenditure of energy on the part of the 
locomotive. Now, to haul 120 tons 118} miles on such a 
road as this, at an average speed of 71°3 miles an hour 
start to stop at a total expenditure of only 82 ewt. of coal 
is most distinctly a feat of absolutely startling character, 
It suggests the possibility that we may have to reconsider, 
and perhaps reconstruct, some of our most close), 
cherished theories of power and resistance. ; 

Nor is the consumption of the coupled engine any 
less remarkable. As given to me, it was approximately 
2 |b. per mile greater than that of the single-whceley, 
But let us consider for a 1.oment the work the engine 
City of Truro had to do ard did. First, it had to haul a 
load of nearly 150 tons behind the tender. Here 
let me remark that exact weights were not taken, 
and could not be taken, owing to press of time, 
any more than in the case of coal. But the weights 
of the vehicles empty and of the mails were known 
with sufficient nearness to‘leave no scope for any 
very large error. In my detailed account of the trip I 
took 148 tons as apparently the most trustworthy esti 
mate. That was practically equivalent to what is com- 
puted on the South of England railways to be a train of 
*15 coaches,” or to a train of nearly 300 tons if drawn 
by two engines, as is often seen on certain British lines, 
With this load behind, Mr. Churchward’s engine had first, 
immediately upon starting, to mount a bank at 1 in 50 for 
#-mile. A little later it had to climb the Hemerdon 
bank, 2} miles of a gradient which is variously given as 
1 in 41 and 1 in 42, but which in either case would have 
seemed a priori quite impracticable for an express booked 
at an average start-to-stop rate of 62°5 miles an hour, as 
was the case in this instance, the time allowed for the 
128} miles from Millbay Dock Crossing to Pylle Hill 
Junction, Bristol, being 128 min. Yet the engine 
went up that terrific bank at a minimum sustained speed 
of 27 miles an hour, while the subsequent shorter rise at 
1 in 40 was “rushed” at a minimum of 34°6 miles an hour, 
and the final 2} miles of 1 in 115 to Whiteball Summit at a 
minimum of 63. Moreover, the engine had to contend 
with the drawbacks of three regular service slows, viz.. 
those of Newton Abbot, Parsons’ Tunnel, and Exeter. 
and one permanent-way slack near Starcross, which 
could not have cost less than-five minutes’ delay in all, 
and more probably six minutes. Against these obstacles 
there was only the descent of the Wellington bank to be 
placed as compensation, and that was partially spoiled by 
the stupidity of the platelayers who idly remained on the 
“ four-foot "’ so long as seriously to check the train. The 
Rattery and Dainton descents, owing to their excessive 
steepness and curviness, could not be descended at full 
speed; indeed, not only was the descent made without 
steam on, but also there was an appreciable touch of 
the brakes. In so far as there was no use of steam 
on those two short lengths, as also partially through the 
five tunnels near Dawlish, there was no doubt pro tants 
a saving of fuel. Even so I cannot but regard the 
estimated consumption of barely 32]b. per mile, or less 
than 37 cwt. for the 128} miles, as extraordinarily low. 
At any rate, the experience of both those utterly different 
Great Western engines goes to support the view to which 
my own observations had led me, that increased speed 


“per se involves very slight augmentation of fuel consump 


tion, and that such enhanced consumption as may 
accompany accelerated speed is due either to gradient 
resistance on the one hand, or to increase of paying load 
on the other. That is to say, you will burn more coal if 
you run faster uphill or with a bigger load, but you will 
burn very little, if any, more in running at higher speeds 
downhill or on the level, assuming, of course, that the 
road is suitable and that the engine is well designed and 
well constructed. 

The next question which has been asked touching thi- 
run is: What steam pressure was employed, and how was 
it maintained? I have learned that each engine worked 
at its ordinary pressure—viz., the coupled engine. 
No. 3440, City of Truro, at 180 lb. per square inch, and the 
single-wheeler, No. 3065, Duke of Connaught, at 160 |b. : 
also that in both cases the pressure was well maintained 
from first to last. Of course, with such comparatively 
light loads the engines worked at a very’ short cut-off, 
excepting up the steep banks. As I mentioned in m) 
previous article, both engines finished perfectly cool and 
in good condition in all respects after their unparalleled 
feat. ; 

I do not purpose saying anything at the present stage 
regarding the maximum speeds attained. Extraordinary 
as these were, they are not relevant to the point at 
present under consideration—viz., the locomotive power 
exerted—as they were attained down considerably falling 
gradients, and therefore largely with the aid of gravita- 
tion. I may deal with that phase of the matter on some 
future occasion, but in the meantime I content myself 
with stating that the actual maximum reached was con- 
siderably higher in the case of the coupled engine than 
in that of the single-wheeler, but on a down grade which 
had no parallel on the route of the latter engine. 

But the speeds uphill and on the level; or practically 
level lengths, deserve considerable attention. In the 
first place comes the remarkable average of 47 miles an 
hour up the Hemerdon bank, 2} miles of which is at 1 in 
41, 42, or 43. It is true that the bank was started at the 
rate of 70 miles an hour, which had been attained at the 
foot of the preceding mile of downhill. But the normal 
rate of the engine on such a grade with that load was in 
itself surprising. When our rate had dropped to 27 miles 
an hour it fell no lower, but kept at that steadily, quarter- 
mile after quarter-mile, to the summit. To maintain 
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such a rate up gradients almost twice as steep as those 
of Shap, Beattock, Falahill, or Lydford, with nearly 150 
tons behind the tender, was in itself a fine feat. So was 
the rush up the 1 in 40 to Dainton at a minimum of 34°6, 
although discounted by the shortness of its extent. The 
maintenance of 62 to 65 miles an hour up the final ascent 
at 1 in 92, 1 in 100, 1 in 154, to Wrangaton, and of 63 up 
the 2} miles of 1 in 115 to Whiteball, also constituted 
exceptional achievements, highly creditable to Mr. 
Churchward’s engine. But the performances of Mr. 
Dean's single-wheeler Duke of Connaught up the Box 
and Wootton Bassett banks, albeit with a load of only 
120 tons, were equally astonishing. For a 7ft. 8in. 
single-wheeler to maintain practically a minimum of 
6) miles an hour up a three-mile bank at 1 in 100 to 1 in 
120—two-thirds being on the steeper grade—is a very 
notable achievement. I say “practically” because there 
was a slight drop below that speed point in the Box 
Tunnel, where the gradient is 1 in 100 up, and where the 


Paddington Paddington Paddington 


platform. inside, buffer-stops. 
h. m. 8. h. m. s. h. m. s. 
Millbay Dock Crossing (ex- 
cluding stay at Bristol) ... 3 42 37 ... 3 42 45 342 5 
Plymouth North road (in- 
cluding stay at Bristol) ... 3 43 13 ... 3 43 21 ... 3 43 41 
Plymouth North road (ex- 
cluding stay at Bristol ... 3 39 30 ... 3 39 38 ... 3 39 58 
Bristol (Pylle Hill Junction) 1 39 18 ... 1 39 26 ... 1 39 46 
rain fF Toms ORE Bee 
Swindon ... we ose coe CSREES. CHB Ut eg 
Didoot, 5 en pe ke ee OTE... OSB Cae 
Reading 20.0 core a OD FLO i a Pa 
Slough ... . 01415... 014 23... 0 14 43 


These times make no allowance for the special slowing 
over Cricklade Bridge, which, by careful computation, 
involved a loss of 14 minutes. Deducting this, the actual 
net times to London were as follows :— 


Inside 
Platform, station. Dead stop. 
h. m. s. h. m. s. h. m. s. 





rails probably were slippery, but the speed had recovered 
to exactly 60 when we left the tunnel. Here again, 
therefore, the single-driver type developed remarkable 
efficiency. 

In comparing the running of the two locomotive types 
on the lengths of road which are level or nearly so, | 
there are two points to be borne in mind: (1) The 
difference between the respective loads hauled, (2) the 
difference in the tractive force respectively available. 
Thus the coupled engine, having cylinders 18 by 26 and | 
6ft. Sin. wheels, possessed nominally 105]b. of tractive | 
force for every pound of effective steam pressure in the 
cylinders. The single-wheeler, having cylinders 19 by 
24 and 7ft. Sin. wheels, had 941b. Moreover, the coupled | 
engine had 1801b. steam pressure and about 36 tons adhesion 
weicht, the single-wheeler 160]b. steam pressure and 18 tons | 
adhesion weight. It happens that a very even basis of com- | 
parison exists upon which to test the relative swiftness of 
their running. The distance from Taunton—passing—to | 
Bristol—stop—is 44 miles 59 chains. That was run by 
No. 3440, City of Truro, in 36 min. 28 sec., or at an average | 
of 73°5 miles an hour. The distance from Goring— | 
pass—to Paddington—stop—is 44 miles 63 chains— 
just 4 chains longer—and this was run by the single- 
wheeler in 34min. 25 sec., averaging 78 miles an hour. | 
Or, again, if we take the full-speed passing times between | 
Durston and Bourton, on the one hand, and between Tile- 
hurst and Acton on the other, it will be observed that the 
former distance of 33 miles 7 chains was run by the 
coupled engine, with 148 tons, in 26 min, 29 sec., averaging 
75 miles an hour, while the latter distance of 34 miles 
39 chains was covered by the single-wheeler, with 120 
tons, in 25 min. 34sec., averaging 81 miles an hour. The 
same distance as from Exeter—pass—to Bristol—stop 
—which was done by the coupled engine in 94 min. 17 sec., 
was run by the single-wheeler to the London stop in 
57 min. 24 sec., but with a lighter load. 

These are, I think, perfectly fair comparisons so far as 
they go, and show—what, however, few engineers can | 
have really doubted—that for swift light trains the single- 
driver type is, and always must be, ideal. I express no 
opinion as to the possibility of the 6ft. Sin. coupled 
engine running from Swindon to London in the same 
time as the 7ft. 8in. single-wheeler—viz., in 59min. 
{lsec. I can only say that when a sister engine of the | 
former-—viz., No. 3442, City of Exeter—was tried two | 
days previously with the same train, but with a load less 
by 25 per cent., the time occupied over that length of 
77} miles was 68min. 14 sec.—very fast time too, but 
nearly 9 minutes longer than that of the single-wheeler, 
notwithstanding that the latter had one-third more load, 
and twice as bad a slack for Cricklade Bridge repairs. It 
may be interesting to compare those two consecutive 
runs, so I append condensed logs :— 


Coupled Single 
engine, engine. | 
Miles chains, Min. sec. Min. sec, 
~ Bristol (Pylle Hill)dep. .. 90 9 .. O 0 
11 4 Bath (slow) pas... 13 43 ... 13 38 
1 Swindon ... . oe. a ae ac eee 
60 24 Didcot an sh. ce, Se _m F I 
82 sk Reading ... .. ss ne I Ce aE 
9 77 Slough .. ... 5s wa a... 8 S| 
118 = =33 Paddington ... arr. ... 109 27 ... 99 26 


It will be observed that I simply record the respective | 
figures as observed by myself, without either asserting or 
implying that the results represent the difference between 
the respective capacities of the two different locomotive 
types in the way of swiftness on a level road. Before I 
could assume this I should require to be satisfied that the 
engines were run under identical, or at least approxi- 
imately, equal conditions, apart from those which mani- 
festly favoured the coupled locomotive—viz., the lighter 
load and the less severe road slack. On this head I am 
by no means satisfied, for I strongly suspect that No. 3442, 
City of Exeter, which had been very smartly driven 
by Warren on the earlier stage, viz., Plymouth—Bristol, 
was at some disadvantage during the latter stage, and 
cither was not run at her best or else had something 
uniss with her—c.g., perhaps a leaking tube, judging 
from the relative sluggishness of her performance 
between Bristol and London. It is not my function, 
however, to decide that point, and I prefer rather to com- 
pare the running of the engines on the second day, viz., 
City of Truro between Taunton and Bristol and Duke of 
Connaught between Goring and London, in each of which 
the engine was in excellent form, and was being made to 
do its best. The result of that comparison I have already 
given. 

It may be interesting to have a tabular record of the 
respective times from the various stations named to the 
Paddington platform, to the point inside the Paddington 
station where the stop was made in the previous case, 
and to the final halt near the buffer-stops where the Post- 
office vans were waiting. They were as follow :— 


Paddington Paddington Paddington 
platform. inside. buffer-stops. 
bh. m. s. h, m, s. h, m. 8. 
Millbay Dock Crossing (in- 
cluding stay at Bristol)... 3 46 20 ... 3 46 28 ... 5 46 48 








From Millbay Dock Crossing 3 41 7 ... 3 41 15 
Plymouth North road... 3 38 0... 338 8... : 
Bristol ... 2 une cco Ee ees ee wd 

», Bath 12410...1 2418... 

;, Swindon -. 05811... 0 58 19... 
‘Also, it may be noted that the distance of 76 miles 
47 chains from the Swindon Transfer Box, near Cricklade 
Bridge, passed dead slow, so that there was almost a 
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| fresh start, was run in 58 min. 47sec. to the Paddington 


platform, and that the final 85 miles occupied exactly 66 
minutes. 

Some other points yet remain to be dealt with, but they 
must stand over to a future date. 





THE BONN MEETING OF THE GERMAN 
SOCIETY OF ELECTRO-CHEMISTS. 
(From cur Special Correspondent.) 

Re¥FERRING to our preliminary note upon the eleventh 


j}annual meeting of this Society—see THz ENGINEER, 


May 28th—we now give the promised abstracts of the 
papers we consider of most interest to our readers. 

The Application of the“ Phase Rule” to Mixtures of 
Iron and Carbon, Professor Roozeboom, Amsterdam.— 
The attempts of the author and others to apply the phase 


8 Tempré 


PHASE DIAGRAM 


rule to the various compounds which separate during 
the cooling and solidification of molten mixtures of iron 
and carbon date from 1896, and the diagram printed 


above shows the present state of knowledge resulting | 
In this | 


from their investigations upon this subject. 
diagram the carbon percentage is denoted by the 
abscisse, and the temperature by the ordinates. 
allow a mass of molten iron containing carbon to cool 
and solidify, “ martensite” first separates, the tempera- 
ture at which this separation occurs being: dependent 
upon the carbon contents of the molten mass. Mar- 
tensite is a homogeneous crystalline mass, containing 
from 0 to 2 per cent. C. The curve AB in the diagram 
shows the fall in temperature for separation of this com- 
pound, which accompanies increase in the original 
carbon contents of the iron. Should the latter rise 
above 4°3 per cent. C., not martensite but graphite 
separates out on cooling; and the curve B D shows the 
relation between the temperature of separation and carbon 
percentage in this case. B is the pot at whicha molten 








If we | 


mixture of iron and carbon, containing 4°3 per cent C.. 
will yield on cooling an eutectic mixture of graphite and 
martensite. Should the mass contain less than 2 per 
cent. of carbon, and be further cooled, martensite of 
another composition separates out, in which the iron is 
present in the y form. The results of further cooling of 
this mass, in which the carbon is present between the 
limits of -90 and 2 per cent., is shown by the curve E §, 
which indicates that the martensite undergoes gradual 
change into cementite. With carbon contents below *90 
per cent., and further cooling, a new phase appears, and 
iron of a, 8, or y,form separates out from the martensite, 
until the carbon contents of the molten mass are raised 
again to ‘90 per cent. C. The lines EVS and GOS 
indicate this phase in the cooling. Should the cooling 
process be carried below 700 deg. Cent., the mass solidi- 
fies, and yields the a form of iron and cementite, with 
the evolution of considerable heat. 

Taking the case now of an iron containing more than 
4°3 per cent. C., cooling first produces separation of 
graphite, as shown in the diagram by the curve B D, and 
at a temperature of 1135 deg. Cent. we obtain an 
eutectic containing free graphite, and iron with 4°3 per 
cent. C. 

The position of a number of other curves upon this 
diagram was also shown by the author, but the exact 
relationship of these to the two determining conditions— 
temperature and carbon contents-——is not yet absolutely 
settled by his investigations. The question was also 
raised as to whether “cementite” (Fe,C) is stable at 
high temperatures, his own investigations upon this point 
seeming to indicate that it is a very unstable compound. 

The discussion upon this paper was postponed. 

The Hardening of Steel in its Physico-chemical 
Aspects, Professor Heyn, Charlottenburg.—The author 
has been studying iron and steel by the micrographical 
method, during the progress of the various hardening 
processes, and his paper consisted of the record of these 
researches. A large number of micro-photographs of 
polished and etched surfaces of the samples of steel 
examined by him in the course of his investigation were 
shown on the screen, and in these the crystal grains of 
pure iron, or ferrite, embedded in cementite and in 
perlite, were pointed out. Since the amount and arrange- 
ment of these three constituents alter during the harden- 
ing process, and can be easily followed by the use of the 
micrographic method, the 
author considers that the 
preparation and study cf 
polished and etched surfaces 
of steel ought to be carried 
out more frequently than is 
yet the case in works pre- 
paring high-class tools. We 
hope to give a fully illus- 
trated report of this paper 
at a later date. 

A New Method of gre- 
paring Metallic Caletum by 
Electrolysis of its Fused 
Salts, Dr. Rathenau, Berlin. 
—The author first gave a 
short historical résumé of 
the various electrolytic 
methods of preparing metal- 
lic calcium in the laboratory, 
the processes of Bunsen, 
Mathiessen, and Borchers 
being special'y named. The 
attempts of the latter to 
render his process of indus- 
trial value were referred to, 
and it was stated that, 
owing to the separation of 
the calcium at the cathode 
in the spongey form, the yield 
is poor and the current eflici- 
ency of the process low. The 
calcium obtained is also only 
of 90 per cent. purity. 


The new process, which 
has been worked out in the 
electro-chemical laboratories 
of the Allgemeine Elektri- 
citiits Gesellschaft by two of 
its chemists, Messrs. Suther 
and Redlich, differs from all 
preceding processes in the use 
of what Dr. Rathenau calls 
an interminable cathode; this 
being first a rod of graphite, 
and then of the metal which 
is being deposited. The rod 
just touches the surface of 
the molten electrolyte, and 
when a button of metallic 
calcium has formed upon its end, it is subjected to an 
ascending vertical motion which raises it, but does not 
break its contact with the molten mass of calcium 
salts in the bath. This vertical motion. of the 
cathode is repeated at intervals of time depending 
upon the strength of the current and rapidity of 
the separation of metal at the cathode; and in this 
way an irregularly-shaped rod of pure calcium is obtained. 


C046 © 7O%C. 


| These rods of calcium, a number of which were exhibited 


at Bonn, appear to consist of buttons of the metal fused 
together; they are dark grey in colour, and have a greasy 
touch, like graphite. They can be handled with impunity 
if the hands be dry; but if damp or wet, chemical action 
between the metal and the water will occur, with evolu- 
tion of heat. The sticks exhibited were about 12in. by 
3in. in diameter, and each weighed, roughly, about } 1b. 
Dr. Rathenau stated that there was no difficulty in work- 
ing this process upon a large scale, and he hopes that 
some practical applications of the new metal in the arts 
and industries, will follow its production in quantity by 
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the electro-chemical works in Germany of which he is 
the managing director. No questions upon the very 
important points of the composition of the electrolyte, 
current density, temperature, and costs, were raised at 
the Bonn meeting; and the only contributor to the dis- 
cussion was Dr. Miithmann, who stated that he had often 
prepared metallic calcium in quantity in his laboratory, 
by electrolysis of a fused mixture of calcium chloride and 
fluoride in the proportion of 2 to 1. It may be ques- 
tioned, however, whether sticks or slabs weighing } 1b. 
could be produced by this procedure; and the method 
described, and presumably patented, by Dr. Rathenau 
marks a distinct advance in electro-metallurgy. Since 
calcium rivals aluminium in its avidity for oxygen, it is 
possible that there may be uses found for it in the steel 
foundry and in the reduction of the ores of the rarer 
metals. 

The Ruthenberg Electric Concentrating Process for 
Tron Ores, Dr. Goldschmidt, Essen.—The author has 
recently had opportunity for inspecting the experimental 
plant at Lockport, N.Y., where this process is in opera- 
tion, and in this paper he described the process and his 
impressions of its value, illustrating his remarks with 
lantern slides. 

The process, as our readers are aware—see THE 
ENGINEER, February 5th, 1904—is one for dealing with 
finely divid2d ores carrying magnetic oxide—Fe,Q,. 
Ruthenberg proposes to purify and concentrate this ore by 
pressing it between pairs of magnetic rolls, subjecting it 
during this passage to the heating action of an electric 
eurrent. The whole of the phosphorus and portions of 
the sulphur are said to be removed by this treatment; 
and the ore as it falls from the rolls has lost its magnetism, 
and is partially fused or “agglomerated” into moderately 
Jarge lumps. These lumps may either be subjected to 
the ordinary reducing process in a blast furnace, or be 
treated with reducing gases, in what the inventor calls a 
* soaking pit” Dr. Goldschmidt does not think that this 
portion of Ruthenberg’s process is of practical value; 
and he considers that it must simply be regarded as a 
process for preparing and concentrating magnetic ores for 
the blast furnace procedure. 

The experimental plaut and works at Lockport, N.Y., 
of which a photograph was shown on the screen, are 
small, and the industrial development of the Ruthenberg 
process is less advanced than he had expected to find it. 
The estimate of power required to work the process, 
namely, 250 kilowatt hours per ton of ore produced, is 
also less than he has calculated from the theoretical data 
—32) kilowatts—and it is probable that Ruthenberg’s 
estimate is too low. Other methods for dealing with 
magnetic iron sands and ores have also been worked out ; 
and one of these is now undergoing industrial exploita- 
tion in Sweden. The future prospects of the Ruthenberg 
process are therefore not so brilliant as our American 
cdusins are inclined to suppose. There was no discussion 
upon this paper. 

The Composition, Production, and Utilisation of Slags 
from Furnace Processes and . Operations, Professor 
Mathesius, Charlottenburg.—The author distinguished 
between metal oxide and sulphide slags—which can 
usually be employed again in furnace operations—and 
slags which are worthless from the metallurgist’s point of 
view, these latter being usually silicates. His paper dealt 
only with the latter. Formerly it was the custom to 
distinguish five different base types of silicates, but the 
researches of Vogt and others have reduced these to two, 
namely, ortho-stlicates, of the general constitutional 


0 O 
formula, RS>Si<—>R, and meta-silicates of the 
O O 


O 
general formula, Re>Si= 0. 
O 


The following tabular statement shows the relation 
between the various silicates which are produced as slags in 
metallurgical operations : — 


Relation of 


acid to Molecular Chemical 


Older names. New names. 
“+ | formula. | formula. 


3RO.Si0, | 9RO.3Si0, 
2RO.Si0, | 6RO.3Si0, 
4RO.3Si0,| 4RO.3Si0, 

RO.Si0, 3RO.3Si0, 
2R0.35i03 2RO.38i0, 


Sub:-silicate 

Singulo silicate Ortho-silicate 
Sesqui-silicate 
Bi-silicate 
Tri-silicate 


Meta-silicate 


Constitutional formula. 


Silicic acid O=Si=0 : = SiO, 


O 
Meta-silicate R<>Si = 0 = ROSiO, 
Oo 


Oo f) 
Ortho-silicate R<>Sie>k 2RO.Si0, 
0 (8) 





As regards the industrial utilisation of slags of this 
type, of which those produced in the manufacture of iron 
are of the greatest importance—one ironworks in Germany 
alone producing 3000 tons of blast-furnace slag daily— 
it is necessary to distinguish between Thomas slag, acid 
slags, and basic slags. The former, on account of its 
valuable phosphorus contents, is now generally ground 
fine and sold as a manure—the only difficulty in this 
application having been surmounted by use of the ball- 
mill for the grinding operation. 

The acid slags, containing free Si0., may be employed 
directly in the manufacture of Portland cement; but the 
basic slags require treatment with superheated steam 
before they can be employed for such a purpose, and 
even then there are objections to this use of them. The 
acid silicate slags produced by the blast furnace may also 
be employed directly for building purposes in place of 
stone if wood-charcoal has been used in the reducing 
eperation, since in such cases the slag is very resistant to 





weather influences; but if coke has been employed in 
the blast-furnace procedure the slag is less durable. In 
such cases it is customary in Germany to leave it on the 
slag-heap until it has undergone partial disintegration by 
weathering, and then to utilise the harder slag remaining 
after this treatment for road making. The disintegrated 
portion may then be subjected to the superheated steam 
treatment, and used for Portlant cement manufacture or 
for the other purposes named above. 

The Passive State of the Metals, Dr. Miller, 
Mulhausen.—A large number of metals when used as 
anode in certain electrolytes assume what is known as 
the “passive” state, and quickly cease to be acted upon 
by the anions arriving at their surface. Two theories 
have been put forward to explain this phenomenon, on the 
first being based upon the formation of a protecting skin or 
layer of oxide of the metal, and the second upon some 
physical change in the metal itself. The author of this 
paper considers a modification of the second theory the 
correct one, and he brought forward facts and arguments 
to prove that the passive state can be explained by aid of 
the ‘‘elektron”’ theory of Riecke and Drude. According 


to this theory, a metal contains negative elektrons, and | 


positively charged ions of the metal, these two under 
normal conditions being in equilibrium. Should this 
balance or equilibrium be disturbed by the loss of negative 
elektrons, then the phenomenon known as the passive 
state is produced. In the discussion upon this paper, Dr. 
Miithmann spoke in support of the older theory, and 
stated that the fact that all the nine metals which 
exhibited “passivity” could be rendered “active,” by 
simple polishing of their surface, proved that the 
phenomenon was due to some form of oxidation, or 
“solution” of the oxygen of the air in the metal. 
Miiller replied to this, that the minute amount of oxygen 
which could be taken up in this manner would not 


| considerable part of the company’s extensive system. 


drawn between elements and compounds, and that the 
laws of combination in multiple proportion and of com. 
bining weights could be deduced without recourse to the 
atomic theory of Dalton. Professor Ostwald, however 
asserted, at the end of his address, that it must not be 


| regarded as an attack upon the atomic theory, and in the 


discussion which followed, notable differences of opinion 
became manifest. 








LONDON, BRIGHTON AND SOUTH COAgr 
RAILWAY IMPROVEMENTS. 


No, VI.--GROSVENOR BRIDGE,* 

IN previous articles we were enabled by the courtesy of 
Mr. C. L. Morgan, M.Inst. C.E., engineer-in-chief to the 
London, Brighton and South Coast Railway Company, to 
place before our readers a descriptive and illustrated account 
of some of the more important engineering works at that 
time in active progress along the line. They were all inti- 
mately connected with a series of widenings embracing a 
They 
also formed an essential portion of a general scheine for 
establishing additional lines throughout the entire railway 
netivork.| In order to provide better means of access for the 
new tracks to the company’s West-end terminus, it became 
necessary to erect another bridge over the Thames, or in 
other words, to widen the’ existing structure. Before 
proceeding further with the Grosvenor Bridge, it will be 
advisable, and in some measure almost unavoidable, to refer 
to the two preceding successive designs, comprising the 
present bridge. A brief review of the circumstances occa. 
sioning their actual raison d'étre will be of some interest. 

For many yewrs after the introduction of railways the river 
Thames constituted an impassable barrier to all the lines 
having their termini on its southern shore. Substituting 
tramways for railways, we have at the present day an incon. 
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account for such great differences in the potential 
measurements when using the metal as anode, and that 
optical measurements upon the reflected light had failed 
to reveal the existence of any oxide layer. 

The Alloys of Lead and Tin, Dr. Sackur, Berlin.— 
These alloys are now very largely employed in the manu- 
facture of cooking vessels and other articles of domestic 
use, and the author has considered the subject of their 
behaviour in the presence of weak organic acids worthy 
of a lengthy investigation. The method of observation 
employed was to determine the condition of chemical 
equilibrium, when first lead and then tin was displaced 
from its solution by the other metal, in weak acid baths. 
Similar experiments were also carried out with alloys in 
place of the pure metal, and the results in all cases were 
found to be in harmony with the modern ionic theory, 
and with the Nernst laws of solution. As regards 
practical deductions from his research, the author stated 
that the corrosion and solution of these alloys in dilute 
acid solutions was due to the oxidation of one of the 
metals, by the active oxygen of the solvent. In dilute 
acetic acid solutions, lead was found to be more soluble 
than tin, while in more concentrated solutions the 
relative solubilities were reversed. The author explained 
this fact by the theory that in each case lead was pri- 
marily dissolved, but that in concentrated solutions of 
the acid, tin displaced this lead by secondary action. 

The Phase-Rule and Holotropy, Professor Ostwald, 
Leipzig—tThe lecture by Professor Ostwald, which was 
the chief feature of the Saturday morning session of the 
members of the Society, dealt with the “ Phase-Rule and 
Holotropy,” and covered to some extent the ground of 
his recently-delivered Faraday lecture. After some pre- 
liminary remarks upon the Phase-rule, Professor Ostwald 
developed his theory of -holotropy. Holotropes are 
bodies which preserve their identity and characteristics 
under all conditions, and it was shown that, regarding 
matter from this point of view, no definite line could be 
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testable proof of the truth of the adage, ‘‘ History repeats 
itself.’’ It was in the year 1857 that the first attempt was 
made to obviate the delays and inconveniences to which the 
ublic had been so long subjected, in consequence of the 
istance of the stations and their difficulty of access from 
the heart of the metropolis. In that year the Victoria 
Station and Pimlico Railway was started for the purpose of 
extending the railway from Battersea Fields to a more central 
position in Westminster. The site selected for the new 
terminus was in Pimlico, at a point where the old Gros- 
venor Canal and basin afforded great facilities for the 
acquisition of a large area of land at a comparatively small 
cost. Among the works of considerable magnitude and 
difficulty attending the construction of the Victoria Station 
and Pimlico line, which was only one mile in length, the 


| principal was the bridge for carrying the tracks over the river. 


{t will be well, in order to avoid all chance of confusion, to 
assign to each of the three structures, two existing and one 
in course of erection, the distinctive names belonging to 
them. The first already mentioned is situated 150 yards from 
the down-stream side of the Chelsea Suspension Bridge, and 
is known as the Victoria Bridge. 

The few points in connection with the design and construc- 
tion of the Victoria Bridge, to which we are about to refer, 
comprise only those in which it differs from one or both of its 
neighbours. In the first place, both the piers and abutments are 
built of solid masonry, founded upon the clay substratum 
by means of ordinary double-row timber cofferdams. —_Lias 
lime was used in the upper part of the concrete foundations 
and in the laying of some of the brickwork backing. The 
main arch ribs are placed in pairs—Fig. 1—so closely to- 
gether as almost to form box girders. Horizontal plate 
girders, resting on the piers and the abutments, act as 
stringers, or longitudinal bearers, carrying the roadway. 
They are continuous over the entire length of the four prin- 
cipal openings, and become merged in the arch rib near its 
crown—Fig. 2—to which they are riveted. In the centre of 
each pier, the stringers are provided with a stiff expansion 

No. Y. appeared December 25th, 1903. 

t London, Brighton and South Coast Railway Improvements, No. 1 

Tak Esctnger, January 23rd, 1903, 
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Fig. 9 Elevation of Boundary Wall over Sewer. 
















































































Fig. 11 Section at AA. 


Fig. 9 


Fig. 13 
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Elevation. 
































Fig. 10 
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joint for the purpose of equalising the stresses due to different 
temperatures. A plan, elevation,and section of the joint are 
shown in Figs. 3 and 4. Double wrapper plates cover the 
web joint, bolted together through slotted holes. At the 
ends of the covering plates angle irons are riveted, and cor- 
responding angles attached to the web of the stringer. A 
space is left between the angles, which are joined by bolts, 
furnished each with a pair of circular vulcanised india-rubber 
washers. Cover plates are also attached to the upper flange 
of the girder by bolts in holes slotted so as to afford the 
same amount of motion as in the web plates. 

Another point of difference between the Victoria and the 
other bridges lies in the manner in which the bearings of the 
ribs are designed. In the present example each pair springs 
from two cast iron frames resting upon and bolted through 
the masonry_of the piers and abutments. A segmental cast 
iron shoe is bolted to the end of each rib, and fits accurately 
into a corresponding concave socket which works loosely in 
the frame, and is furnished with wrought steel keys and 
cotters for adjusting it in position—Figs. 5 and 6. It is 
stated that by this arrangement the whole compressive 
stresses are distributed over the entire sectional area of the 
arch, independently of the temperature. The adjustment 
of the ribs in position was no doubt facilitated by the use of 
the keys and cotters, the whole being driven up after the ribs 
were lowered on to their bearings. It may be remarked that 
in two cast iron bridges designed by the late Sir John 
Fowler, who was the engineer-in-chief for the Victoria 
Bridge, the keys and cotter arrangement was dispensed with. 
One of these structures was situated on the Severn Valley, 
and the other on the Coalbrookdale Railway. Both crossed 
the Severn, with a span each of 200ft. The casting into 
which the heel of the arch was placed was similar to the one 
already described, except as to the steel keys. The short 
space of twelve months sufficed for the building of the 
Victoria Bridge. 

Six years after the completion of it, the widening of it was 
opened for traffic under the title of the New Victoria Bridge. 
It presents some points of difference with respect to both its 
predecessor and its future neighbour. While the foundations | 
of the abutments were got in by means of double cofferdams, 
those of the piers were carried down by the aid of circular 
cast iron cylinders. The bonding in of the new with the old 
work was effected by the use of connecting cast iron girders, 
put in at low-water mark, and a relief arch turned above. 
In the Grosvenor Bridge, the junction is effected differently, 
as will be described and illustrated as we proceed with our 
articles. Another discrepancy in the second structure deserves 
particular attention, as it very considerably modifies, if it does 
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not altogether alter the theoretical and practical conditions 
characterising the other two designs. It relates to the con- 
struction of the horizontal girder, and its mode of attach- 
ment to the principal arch ribs and over the piers. A 
reference to Figs. 2, 3, and 4, shows the method adopted in 
the first bridge, in which the depth of the arch is constant 
throughout. In Fig. 7 is shown the junction of the ribs. 
The horizontal girder is continuous over the whole bridge, 
and is riveted up for a length of 920ft. It is strongly 
connected with the cast iron standards which form part of 
the cast iron frame, extending the entire width of the piers, 
and joining up over the bearings the ends of contiguous 
ribs, horizontal girders, and spandrils for their whole depth. 
For 19ft. upon each side of the centre of the span, the 
rib and stringer become one, and constitute an _ inter- 
mediate central girder, rivetted up to a pair of arched canti- 
levers of varying depth. The ribs rest upon ordinary skew- 
backs bolted to the vertical frame on the piers. While oppo- 
site opinions exist respecting the exact manner in which the 
constructive combination in the second bridge may act, the 
same uncertainty does not prevail regarding the two other 
designs, which are true arches. The ribs, spandrils and 
stringers in the second bridge are virtually encastré over the 
piers and abutments. 

Those of our readers who might wish to pursue further this 


interesting subject will find a full account of both bridges | 
in two excellent papers read before the Institute of Civil | 


Engineers. One is the ‘ Description of the Victoria Bridge 
on the line of the Victoria Station and Pimlico Railway,”’ 
by William Wilson, M. Inst. C.E., and the other ‘‘On the 
Widening of the Victoria Bridge and Approaches to the Victoria 
Station and on New Railways at Battersea,’’ by Charles 
Douglas Fox, M.Inst. C.E.* We are indebted for our 
information on the subject to the above named papers. 

The general demensions of Grosvenor Bridge, including the 
span, rise, number of arches, total available waterway, and 
certain other features, must necessarily conform to the lines 
and contours adopted in the present already duplicated design. 
In a word, the up and down-stream facades of the completed 
structure will be nearly identical in appearance above 


| low-water mark. The two exceptions are the dissimilarity 


in the central parts of the profiles of the arches already 
mentioned and the substitution of vertical spandrils in the 
new design, in place of those radiating from a central point, 
so as to be normal to the curve of the arch. Grosvenor 
Bridge, similarly to the other two, consists of four river spans 


of 175ft. each, with a ratio of rise to span of ,,, and a height | 


* “ Minutes of Proceedings ” of the Institution of Civil Engineers. Vol. 


xxvii, Session 1867-1868, 
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of 22ft. above Trinity high-water mark. It has two land 
openings of plate girders, one over Grosvenor-road of 7Oft., 
and another of 65ft. span crossing the Battersea sidings on 
the Surrey shore. The width ot the present double structure 
in the clear between parapets is 132ft. 6in., or 18ft. 6in. more 
than that of the new Brooklyn, the widest bridge in 
America. 

One of the first works to be taken in hand in connection with 
the bridge over the Thames we are now writing about was 
the building of a long and heavy retaining wall recently com- 

| pleted. It extends from the wing, or return wall of the 
| abutment on the land side of Grosvenor-road, for a distance 
of over 600ft. in the direction of Victoria Station. A 
general section of the retaining wall is shown in 
| Fig. 8, which acts also as the boundary of the company’s 
land. A double row of sheet piling was driven along the toe 
of the wall, one at the face and the other at the back, to con- 
| solidate the foundations. The piles along the face were Gin. 
| timbers and 16ft. in length, and those at the back 4in. by 
| 12ft., and the wall is carried up to formation level. The 
whole of the wall is built of blue brindled brickwork set in 
| cement mortar, and resting upon a foundation of cement 
concrete 7ft. 6in. width. A rather troublesome bit of work 
occurred, where it became necessary to take the wall over a 
sewer in the jurisdiction of the London County Council. The 
object to be accomplished was to carry the retaining wall 
| over the sewer in such a manner that in the possible, though 
| very improbable event, of any subsidence or disturbance 
| occurring with respect to the wall, it should not in any 
| way affect the stability of the sewer below. An elevation of 
| the method adopted is given in Fig. 9. Upon each side of 
the site of the drain the foundations of the retaining wall 
were strengthened by a pair of counterforts, 5ft. broad, which 
| act as abutments to three rolled steel joists, shown in plan 
| in Fig. 10, and in cross section in Fig. 11. These joists, 
10in. by Sin. at 70 1b. per foot run are flushed up and em- 
| bedded in cement concrete, marked C C in the front elevation 
| Fig. 9. Before the joists were put into position and the con- 
| crete laid, the earth filling was well rammed, and covered 
| with poling boards lin. in thickness. It will be seen, on 
| referring to Figs. 9 and 10, that there is a space or cavity 
| 3in. wide between the lower part of the abutments of the 
small bridge and the filling over the drain. This space was 
| filled with finely sifted sand, also covered with boarding. In 
| the case of any settlement of the wall, the whole bridge, 
| aided by its sandy lubricator, would readily accommodate 
itself to the slight movement without giving rise to any dis- 
| placement of the encased sewer. The action would be pre- 
| cisely similar, though not to the same extent, to that of the 
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one-half of a double box, which plays the part of a lid and 
slides over the other easily and smoothly. 

In one essential point all the four arches of the Grosvenor 
Bridge, together with the rest of the superstructure, differ 
from previous designs. Mild bridge steel is used instead of 
wrought iron, except in instances of no importance where 
other metals are specified. It will be as well to give the dis- 
tinctive names by which the different piers and abutments 
are known. They comprise, commencing at the Victoria 
end, the north abutment of Grosvenor-road, the north 
abutment of River Bridge; then the north pier, central 
and south piers, followed by the south abutment of River 
Bridge, and south abutment over Battersea sidings. Grosvenor- 
road is crossed by a plate girder bridge, 7Oft. in span, seen 
in plan and elevation in Figs. 12 and 13, with a clear head- 
way of 15ft. over the centre of the road. There are three 
main girders, that at the centre doing double the work of each 
of its side neighbours, and stronger in proportion. The 
bridge is not symmetrical about a central axis, although the 
middie and the down-stream side girder are parallel to each 
other for their whole length, and spaced 13ft. from centres. 
But the same distance between the mid-girder and its other 
neighbour is 12ft. 6in. at the north abutment, and 15ft. 9in. 
at the river pier, common to the girder bridge, and the last 
arch span on the north bank. The parapet, not shown in the 
elevation, is to be of cast iron opén work, of an ornamental 
pattern, and 7ft. 6in. above raillevel. Bramley Fall stone is 
used for the facing of the abutments, the work being all 
dressed ashlar of the best quality. Below rail level, 
all the horizontal joints in the stonework are bevelled, 
but owing to the scale of the figure, they cannot be 
fully shown, nor do the mouldings nor other decorative 
features appear to their best advantage. It will be 
seen from the longitudinal section and the sectional plan— 
Figs. 14 and 15—that the river abutments, for they are 
identical in construction on both the north and south shores, 
are rather peculiarly built. From face to back the thickness 
of the combined pier and abutment is 40ft. at the level of 
T.H.W. It consists partly of brickwork and partly of cement 
conerete, in about the same proportions. The hinder or 
concrete half is termed the ‘‘ thrust block,’’ and acts as the 
principal point d’appui against the unbalanced thrust of the 
last arch.. The concrete foundations in the figure are shown 
broken, as the depth was uncertain. In getting in the 
foundations of the river bridge abutments, ordinary timber 
dams were used, consisting of a single row of sheet piles, 
12in. by 12in., made perfectly water-tight by plain caulking. 
Cast iron caissons are employed for founding the piers, as 
was the case in the new Victoria Bridge, but the shape 
is different. The former were of a cylindrical pattern, but 
the present are formed to suit the lines and contours of the 
piers. The front ends are semicircular, and the backs straight 
and square to the sides, as will be hereafter described. 
Cornish granite is used for the cornices and skewbacks, and 
those in the river abutment on the Middlesex shore are now 
fixed in position. 

The main girders of Grosvenor Bridge are of steel, of the 
usual plate type, 4ft. 4in. in depth, and seen in the cross- 
section, Fig. 16. At regular intervals the web is stiffened by 
vertical plates united to it by double-angle steels, cranked over 
the longitudinal flange angles and riveted to the horizontal 
plates of the upper and lower flanges. Over the trough-shaped 
steel flooring ballast is laid, and upon it the cross sleepers 
supporting the rails. The outside main girder is covered for 
its whole depth by an ornamental cast iron facia screen, and 
a camber of 1}in. is given to the whole three principals. It 
should be mentioned that portions of the long retaining wall 
leading up to the north abutment of the bridge are faced 
with white-glazed brickwork, and the solid parapet altered 
to one consisting of open iron railing of 1}in. round gas 
piping. This alteration occurs wherever the wall comes 
opposite residential property. 

When the Victoria Bridge was widened by the addition of 
a new structure of the same name, only five years had elapsed 
between the completion of the former and the building up of 
the latter, and the subsequent incorporation of thetwo. The 
present occasion is far more interesting, for it is by no means 
common incident in engineering constructive works for 
forty-four years to pass before a new structure is engrafted 
upon an older. 





A LARGE AMERICAN LOCOMOTIVE. 


For heavy passenger service the Michigan Central Rail- 
road, U.S.A., has put in service some large engines having 
six-coupled driving wheels, a four-wheeled leading bogie, 
und a pair of trailing wheels under the rear end of the 
fire-box. They are simple engines with very large boilers, 
and the general dimensions are as follows :— 
22in. by 26in. 
6ft. 6in. 
3ft. 
3ft. Gin. 
13ft. 
6ft. 9in. 
33ft. Thin. 

70 tons 

1104 tons 

172 tons 

64ft. 5in. 

9}in. by 12in. 

7din. by 64in. 

oft. 

220 Tb. 

six rows of rivets 
double row of rivets 
8ft. by 6ft. 3in. 

6ft. 7in. and 5ft. 5in. 
4hin. 

354 

2in. 

20ft. 


ee ee ae ee 
Driving wheels (cast steel centres) 
Bogie wheels (soiid centres) 
Trailing wheels . + 
Wheel base, driving .. 
RA bogie 53 
= total 
Weight on drivers 
a of engine : 
eS re and tender .. 
Wheel base of engine and tender 
Journals, driving axles .. 
Journals, main crank-pin 
Boiler, diameter ; 
»; pressure .. 
Horizontal seams 
Circularseams .. .. . as 
Fire-box : radial-stayed, size 
> depth at) 
Water spaces, width.. 
Tubes: iron, number 
- diameter 
‘. 1 1 eee ae 
Fire-brick arch, on water tubes .. 
Heating surface, tubes 2s 
PP 99 water tubes 
- “ fire-box 
total 


3691 square feet 
4 


180 = as 
3895, a 


al ” ” 


” ” 
Grate surface 
Grates, rockin, peraiaass 
Exhaust nozzles, diameter 
Funnel, diameter .. ; 
os height above rail 


5gin. to 5Jin. 
18in. 
14ft. 10in. 


TENDER. 
Weight,empty .._ . 26 tons 
Wheels, double bogie 
Journals ae 
Wheel hase .. 
Underframe 
Bogie frames 
Water 
Coal 


Shin. by 10in. 
18ft. 


10in. steel channels 
pressed stecl 

6000 gallons 

10 tons 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 
TURBINE ECONOMY. 

Srr,—Your correspondent, Mr. F, Foster, complains that in an 
article on ‘‘Turbine Economy” | ‘‘assert that steam does not 
generate its own kinetic energy.” This isan extremely shorthand 
statement of what he will find fully expressed in articles of my 
writing which appeared in your issues of July 24th and 31st of last 
year. 

Mr. Foster also confuses between time rate of heat transmission 
per second and per unit area of heating surface with total heat 
received or lost by unit mass of fluid passing over this unit area of 
surface at slow and high velocities. 

He suggests that in Parson’s turbine the intermittency of the 
supply of steam is of so low frequency that the steam cannot be 
truly described as ‘‘approximately steady.” My article of May 
27th deals with turbines in general. In my articles on steam tur- 
bines I have frequently referred to the intermittency of the steam 
supply, which is not confined to Parson’s turbine, as Mr. Foster 
seems to think, although I admit that its frequency in this turbine 
is many times lower than in other modern turbines. I have even 
suggested a possible explanation of the utility of this intermittency. 
The steam speed I spoke of was half a mile per second—not per 
minute, as Mr. Foster quotes me. | agree with him that it is 
‘* never anything like half a mile per minute.” 

T regret that your correspondent ‘‘.J, A. S.” is unable to under- 
stand what I have written, but it seems hardly worth while to write 
to the papers to inform the public of this fact. 1 assure him that 
I use the word ‘‘ pressure” in the ordinary commonly understood 
sense, and I have never admitted that I stand alone in holding the 
view that static pressure has nothing to do with the driving of 
tubines. Before publicly informing us that he holds the opposite 
view, he might have waited to read the second part of my article, 
in which I offer proof of the truth of my view. His method of 
calculating torque is sufficiently eccentric to furnish probable 
hypotheses to account for his other views. 

June 4th. Ropert H, SMITH. 


COMPOUND LOCOMOTIVES, 

Srr,—I have read Mr. Reikie’s letter on the above subject with 
a good deal of attention, and, being much interested in the matter, 
I would be very glad to hear some of your readers’ opinions. 
myself am rather inclined to doubt whether the superiority of the 
compound over the simple is so pronounced as Mr. Reikie makes 
out. My own experience is that the compound is neither so handy 
in working nor so suitable for all the varied conditicus tiat are 
met with in main line work. Piston speeds varying between 
1400ft. per minute and zero must be provided for, and mean 
effective pressures ranging from 125 lb, to 16)b. per square inch 
must also enter into our reckoning. My own impression is that the 
true solution of the problem will be found in high boiler pressure, 
early cut-off and longer stroke, whereby we can arrange, within 
limits, to get any number of expansions we may desire. In the 
compound, with a very early cut-off in the high-pressure, we are 
confronted with the danger of getting a loopin our diagram inthe 
low-pressure cylinder, and finding out that, under certain conditions, 
our engine is badly over-cylindered. 


can hardly be made so. Certainly there always remains the 


advantage of multiple cranks, but this can be got without com- | 
On the whole I am inclined to doubt whether the | 
game of compounding is worth the candle, but | will be glad to | 
hear Mr. Reikie or any other of your correspondents on the | 


pounding. 


matter. 
May 25th. SIMPLEX, 
HIGH-SPEED LOCOMOTIVES, 
Sir,-—Is the freer and better running of single-wheelers not due 
to the 
less at the tread of some or other of the driving wheels ‘ 
if the 
difference in the distance covered in one revolution should one 


There is, 


wheel at the other end of theaxle. With a single-wheeler this 
adjusts itself, as the longer distance covered by the one side—it 
may be hin. 
tread. With four-coupled locomotives the conditions of the four 


wheels are less or more antagonistic on curves, apart from tlange | 


friction. The slip can hardly be constantly taking place at one 
particular wheel, and I can therefore understand how it is that 
coupling-rods at a comparatively small radius give freer running 
than at a larger radius. The slip, I think, will then take place 
intermittently, and may, to some extent, be adjusted. The fact 
of coupling-rods of a moderate travel giving freest running you 
pointed out recently, and | was much interested therewith. 
BEECHWOOD, 


QUICK-ACTING BRAKE TRIALS. 

Str,—Your issue of April Ist contains on page 530 a letter, 
signed ‘‘ Railway Engineer,” which refers to an article on this 
subject in your issue of March 11th. 

The official report of the trials, as given in the issue of 
March 11th, shows that in the emergency test at Castle Howard 
the Westinghouse brake stopped the train in 282 yards from a 
speed of 44 miles per hour, while the vacuum brake required 
300 yards in which to stop the train from a speed of 42 miles per 
hour; in other words, the Westinghouse train was going at a 
higher speed and stopped in a shorter distance than the vacuum 
train, yet ‘‘ Railway Engineer,” who has ‘‘ been at some trouble to 
go into the figures closely and reduce the speeds to a common 
basis in order to arrive at a reliable comparison,” figures out that 
at a common speed of 35 miles per hour the vacuum brake had 
nine yards to its advantage in stopping distance. 

This manifest error is important, because it is the only stop 
which Railway Engineer” figures out in favour of the vacuum 
brake ; it should be thirty yards in favour of the Westinghouse 
brake, when the proper deductions are made from the official 
figures to reduce the speed of the trains toa common basis of 
35 miles per hour. 

There are other small errors in the calculations of ‘‘ Railway 
Engineer,” but they are quite insignificant compared with that 
referred to above. As no official figures are given for the stop at 
Strendall—Strensall—it is not clear how ‘‘ Railway Engineer” 
obtains his results in this case. 

THE WESTINGHOUSE BRAKE COMPANY, 
LIMITED. 
82, York-road, King’s Cross, London, N., 
June 4th. 


MOTOR VEHICLES. 

S1r,— While interesting ourselves in the detailed development of 
some particular branch of enyineering, it is sometimes well to 
pause for a while and look at the matter from an outside and more 
general point of view. In this connection I should like to offer a 
few remarks of an interrogating character on the subject of motor 
transport, in the hope that some competent authority may be 
induced to give an opinion on the questions involved. 

We are apt to forget, in the first place, that between motor and 
horse traction there is a very considerable difference. The horse 
pulls the forecarriage, and this in turn pulls the main part of the 
wagon by means of a pivoted connection, the movement of th» 





To institute a comparison | 
between marine and locomotive work seems to me rather erroneous, | 
for practically all marine engines are condensing, and a locomotive | 


wheels on the driving shaft are turned exactly alike, a | 


| bustion. 


runs the other side on to the larger diameter of its | 





large wheels on which the hinder end of the wagon is supported 
being entirely of a rolling character, due to the friction of the 
ground. The pull on the forecarriage is somewhat upward, which 
enables it to rise more easily over obstacles, and the reason for the 
steering wheels being in front, immediately behind the horse, jg 
sufficiently obvious. 

In superseding the horse by a motor we have practically done 
nothing more than cut off the shafts and mounted an engine on the 
wagon to turn the rear wheels, keeping our steering wheels in front, 
The rear wheels now, instead of merely rolling over the ground 
under the influence of :. pull, are forcibly rotated so as to give 
continuous kick, as it were, against the ground, and push the 
wagon forward in front of them, The steering wheels, therefore. 
are now not pulled, but pushed ; and it would be interesting to 
study the precise difference that this makes in their manner of dea)- 
ing with obstacles or inequalities in the road. 

There is probably no theoretical reason, now that we have dis- 
carded the horse, why we should not place our driving wheels jn 
front, and the steering wheels—which would then again be pulled 
—at the back. There is indeed, perhaps, something to be said in 
favour of this arrangement. The driving wheels can always he 
made larger than the steering wheels, which have to pass in part 
under the body of the vehicle. It is therefore theoretically correct 
that they should bear a larger share of the weight, even when the 
vehicle is empty. 1 need hardly point out that this is not in accord 
ance with our present practice. And, moreover, in order to obtain 
a clear ‘‘ platform” on our motor freight cars, we keep the rise of 
the driving wheels down as much as possible in a manner that 
causes a vast amount of rattling and shaking under a full load, 
Placed in front, the driving wheels could be made as large as we 
like, and yet leave a clear platform behind ; the steering whee} 
should then be placed well at the back, so as to throw a good part 
of the load—as distinguished from the weight of the motor-—on thie 
drivers. 

Another point on which discussion,would be interesting would |e 
the relative merits of the old pivoted steering axle and steering 
gear of the Ackermann type. 

Also, on the question whether we are necessarily limited to four 
wheels, 

Capacity, ability to back, &c., are also matters calling fir 
attention. \. 

June 7th. 


OLD MACHINE TOOLS, 

Sir,—Pole lathes are very largely used at the present time in 
Buckinghamshire, round the neighbourhood of High Wycombe, the 
centre of the chairmaking industry, and although about the most 
primitive form of lathe existing, almost the whole of the legs ani 
spars of chairs are turned upon them, the main reasons being their 
cheapness and portability, coupled with the fact that there is 
practically nothing to get out of order, a very important item 
they are erected in what are technically known as ‘‘ shops,” a ver) 
rough kind of hut, which the chair-turner puts up in the beech 
woods which largely cover the Chiltern Hills ; and they are thn 
exposed to conditions which wou'd practically ruin a good lathe 
The trees are cut down, sawn into the required length, split to 
convenient size, and then the turner puts them into the lathe, ani 
turns them with surprising rapidity, so that the ‘‘shop” 
surrounded with little stacks of chair legs, spars, and piles of turn 
ings, this latter being the reason why the turning is done in the woods 
as no waste has to be carried away, the chips being scattered in the 
woods——a saving of almost 50 per cent. in cartage. One advantag: 
of the pole-lathe is, that both centres are ‘‘dead ;” consequently 
if the turner is a capable man, the work is bound to be true. 

62, Amott-road, East Dulwich, S.E., C. T. Scotto, 

May 26th. 


is soon 


THERMAL STORAGE, 


Sir,—Referring to your leader upon this subject in the issue of 


| THE ENGINEER for May 20th, may I point out that part of the 
| improvement noticeable in the efficiency of the boiler plant at the 
| Wood-lane Works of the Kensington and 
. ° “ } Li ing C any st be aseril » special setti e 
fact that with coupled engines there must be slip more or | Lighting Company must be ascribed to the special setting of th 


Knightsbridge Electric 


boilers and use of refractory-lined combustion chambers. 
Mr. Miller is one of the few electrical engineers who have recog 
nised the importance and necessity of maintaining proper condi 


: " . " | tions for combustion in the furnaces of water-tube boilers, and 
wheel be in contact with the rail at a larger diameter than the : s-seay ie - 


the inadequacy of the usual setting for obtaining perfect com 
Joun B, C. KERSHAW 
The West Lancashire Laboratory, 
Waterloo, Liverpool, 
June Ist. 


GLASGOW NEW SEWAGE WORKS, 

Sin,—In your issue of June 3rd, page 563, in the description of 
the Glasgow sewage purification works you mention centrifugal 
pumps for pumping sewage. Kind!y note that these pumps are 
driven by Messrs. Bellisand Morcom’s enclosed type of high-speed 
engines, 

We think it only just to this firm that you should perhaps make 
a notification of it in your next issue. 


Glasgow, June 4th. DRYSDALE AND CO, 


PRODUCTION AND THERMAL TREATMENT OF STEEL IN 


LARGE QUANTITIES. 

Sir,—Had Mr. Windle read my paper a little more carefully he 
would have noticed that the results given in Table I. referred to 
a particular specification, viz., 48 to 56 tons ultimate stress. He 
would then possibly have refrained from offering for comparison 
the tests of tires that must of necessity have been rejected, owing 
to their being outside the limits of that specification. 

Cosmo JOHNS, 


THE 


Sheffield, June 7th. 





ELECTRICAL ENGINEERS AT THE MILITARY TOURNAMENT.— At 
the Royal Military Tournament, last Friday evening, a gala per 
formance was given in the presence of the Duke and Duchess of 
Connaught, Prince Arthur, and the Princesses Margaret and 
Patricia of Connaught. During the evening a military tattoo was 
performed by the massed bands of the Guards, while the troopers 
of the Royal Horse Guards acted as torch-bearers. The fine 
spectacular effect of the whole scene was, however, in a great 
measure due to the efforts of a small party of the Corps of Elec- 
trical Engineers. After “lights out” had been sounded lights 
were lowered, and two powerful searchlight projectors threw 
various coloured rays of light across the arena. The projectors 
used were those which accompanied the Electrical Engineers to 
South Africa during the late war, where they rendered useful 
service in various ways. The preparations for illuminating this 
novel performance were not extensive. Under the direction of 
Captain Dumble, R.E., and Captain Phillips, the portable South 
African projectors were placed in position at each end of the Hall, 
and coloured screens were hastily adapted to suit the new circum- 
stances. It will probably be remembered that the Electrical 
Volunteers came into existence about seven years ago. Its origin 
was due to the energies of the late Dr. Hopkinson, who considered 
that such a body would be of great use to the Royal Engineers in 
time of war by assisting them in all classes of work connected 
with electrical engineering. At the present time this corps is 
about 700 strong, and is mainly composed of highly trained men 
who are experts in the various branches of electrical and mech..- 
nical engineering. 
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RAILWAY MATTERS. 


Tur railway accidents in the United States in April 
included 24 collisions, 22 derailments, and four other accidents, 
One of the collisions resulted in the deaths of three and injuries to 
93 passengers. 

‘ue proposed light railway through North Essex, which 
has been under consideration for the last ten years, is likely soon 
to be commenced, The ground has been staked out. The railway 
will start from Elsenham Station on the main (Cambridge) line, 
and will run through Thaxted on to Finchingfield, thus opening up 
» wide area of agricultural land, 


Tur Great Eastern Railway Company will from July 1st 
run trains through from’ London to Yarmouth and Lowestoft in 
»1 hours, or at the rate of nearly 50 milesan hour, Two new express 
trains will leave Liverpool-street Station every morning—one at 
10.15, arriving at Yarmouth at 12.45 p.m., and the other at 10.20, 
reaching Lowestoft at 12,50 p.m. In each case the run wiil be made 
without a stop. 

Tur Victorian railway returns for the ten months end- 
ing April 30th show greatly improved results. The train mileage 
has been reduced by 1,300,000 miles, and the working expenses by 
£27,000, and the percentage of the latter to the gross revenue has 
been reduced from 58-22 to 51-97. As a consequence of this, the 
net revenue shows an increase of nearly £300,000. The economies 
were effected without percentage reductions in wages or working 
reduced time. 

A PLAN is now under consideration for transferring the 
sections of the Orleans Railway, between Redon, Vannes, Quimper, 
and Landerneau to the Ouest Company, in exchange for the sections 
of the Ouest line, between Angers, Nantes, (hateaubriant, 
St. Nazaire, and Redon, which will be transferred to the Orleans 
Company. The new branch from Morlaix Port to the high level 
station is not yet commenced. The work of doubling the Orleans 
Railway between Lorient and Brest is proceeding. 


‘ae India-office is inviting proposals for a steam motor 
carriage for service on an Indian railway, according to Jndian 
Engineering. The gauge is to be 5ft. 6in., with underframe suited 
for a carriage body, including engine space, 57ft. long, and 9ft. 
wide, made of steel carried on two four-wheeled bogies, and capable 
of carrying, besides the engine, boiler, fuel, and water, three first, 
three second, and 72 third class passengers, with luggage, at the 
rate of 30 miles an hour on the level, for a 30-mile journey. 


Ir appears that the depression which British railways 
are contending against also extends to America. The returns of 
gross earnings for April from the railways in the United States 
furnish, as a whole, an unfavourable showing. Seventy-two lines 
report a decrease in gross over April of last year of £554,360. Of 
{7 of the more important railways reporting earnings for the 
month, 35 show decreases in gross. This is in direct contrast to 
\pril of last year, when nearly two-thirds of the railroads reported 
increases, 

THE street railway lines of Greater New York carried over 
a thousand million passengersduring the year ending February 29th, 
1904, the exact figures being 1,036,834,773. This is the first time 
that the thousand million record hasbeen reached in the greater city ; 
the increase over the previous year was about 65,000,000. About two- 
thirds of the passsengers are carried in the borough of Manhattan 
and about one-third in Brooklyn. The increase in traffic in Man- 
hattan was almost entirely on the elevated railways, and traffic on 
the surface lines was about stationary. 


On capital account the Great Central Railway Company 
spent during the last half-year the sum of £343,576, of which £116,000 
went for new rolling stock, and a large part of the remainder on lines 
in course of construction, or subscriptions to joint undertakings. 
£94,170 was included for two new steamships and a new ferry boat, 
less the cost of the steamships Huddersfield and Warrington, 
that were lost. The expenditure for the current half-year is 
estimated at £350,000—£210,000 of this is in respect of the new 
entrance into London. Of the remainder £20,000 is for new rolling 
stock, 


Tur report of the Great Indian Peninsula Railway 
Company for the half-year ending December 31st states that the 
gross receipts were Rs.22,721,441, the expenditure was 
Rs,13,200,840, and the net revenue Rs.9,520,601—an increase of 
Rs,1,185,476. After deducting the sum due to State lines, there 
remains a balance of Rs.9,196,184, which has to be set against the 
tixed charges under the contract amounting to Rs.10,190,333, thus 
leaving a charge of Rs.994,148 to be dealt with in next half-year’s 
account. The net charge thus carried forward is less by 


THE annual report of the general manager of the 
Natal Government Railways states that at the end of last year 
there were open for traffic 762 miles, new lines to the extent of 
105 miles having been opened, represented by the extensions of 
the branch lines:—Umhlatuzi to Somkele, 53} miles, on the Zulu- 
land Railway; and the Talana to Vryheid, 51} miles, on the 
3uffalo-Vryheid Railway. Im both these cases the additional 
inileage completes the extensions authorised. The Zululand line 
was constructed by the Zululand Railway Company under a con- 
cession originally granted by the Zululand Government prior to 
the transfer of the province to Natal. 


A compound locomotive of the Mallet articulated type 
has been built for the Baltimore and Ohio Railroad by the 
Schenectady Works of the American Locomotive Company, and 
the preliminary trials, according to the Rai/road (Gazette, have been 
satisfactory. The engine is to be used on heavy grades in order to 
dispense with the use of pusher engines which are now necessary. 
The locomotive is the heaviest in the world. Its weight in work- 
ing order is 148 tons, all of which is available for adhesion. The 
boiler is unusually large. The total heating surface is about 5586 
square feet, and the grate area is 72-2 square feet. The boiler 
contains 436 2}in. tubes 21ft. long. The drivers are 56in. in 
diameter, and the high-pressure cylinders 20in. by 32in. 


Tue total revenue earnings of the South Indian Rail- 
way for the half-year ended December 31st last were Rs.61,01,174, 
and the working expenses Rs,25,90,730, or 42-46 per cent. of the 
carnings, as against 44-36 per cent. in the corresponding half of 
the previous year. This is an increase upon the corresponding 
half of 1902 of Rs.8,07,806 in the earnings, and of only Rs,2,42,469 
in the expenses, The net earnings were Rs,35,10,444, and after 
making adjustments for expenses and credits appertaining to this 
and previous half-years the amount standing to the credit of this 
account for the half-year is Rs.35,16,835, showing an increase of 
Rs.5,83,965, as compared with the corresponding half of the year 
1902, The amount at the credit of surplus profits account is 
£37,438, 

THE report of the Indian Midland Railway Company 
for the half-year ended December 31st last states that the gross 
earnings were Rs.4,051,330, the working expenses Rs,2,353,766, 
and the net earnings Rs.1,697,584, against Rs,1,734,244 in 1902. 
The gross earnings show a decrease of 9-35 per cent., the working 
expenses a decrease of 13-93 per cent., and the net earnings a 
decrease of 2-12 per cent. The ratio of working expenses to gross 
earnings was 58-10 per cent., as against 61-19 per cent. in the 
second half of 1902. In 1903 the net earnings were in excess of 
the amount required to pay the interest charges for the first half- 
year by Rs.430,489, but for the half-year under review there is a 
deficiency of Rs,967,444, making the deficiency for the year 1908 
Rs,536,955, 
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NOTES AND MEMORANDA. 


Tue York Corporation have resolved to invite the 
British Association to meet in York in 1906, when the Association 
will complete its seventy-sixth year. 


An electrically-driven winding engine, employing the 
Koepe system of winding with only one rope, is hoisting 1000 tons 
of coal every six hours from a depth of 1650ft. at the Gelsenkirchen 
colliery, in Westphalia. The two electro-motors used are each of 
1400 horse-power. 


AccorDING to the approximate traffic return, the Man- 
chester Ship Canal receipts last month amounted to £29,044, as 
compared with £30,583 in April last year. The receipts for the 
four months have totalled £124,730, or £2164 more than in the 
corresponding period of last year. 


THERE are now 1182 boiler plants in St. Louis, contain- 
ing 2041 boilers, aggregating 249,512 rated horse-power. Of these 
859 use smoke-preventing devices, divided up about as foilows :— 
570, or 66 per cent., use steam jet and air blast devices; 196, or 
23 per cent., use down-dranght furnaces. 


Tar beds of brown coal—lignite—occurring principally 
in Bohemia and in the Halle district, in Prussia, often attain con- 
siderable thickness, 6 to 8 metres Leing not unusual. -At Briihi, 
near Cologne, the bed of lignite is in places as much as 340ft. thick. 
Most of this coal is compressed into briquettes for domestic use. 


THE statistics of the mineral production of British 
Columbia for the year 1903, when compared with those of the 
previous year, do not show that increase of output which had been 
hoped for, The gross value of the mineral products of the 
province for the year 1903 was £3,499,190—an increase over the 
preceding year of £1880, 


A TELEGRAM from Frankfurt-on-Main says that at the 
forty-fifth general meeting of the German Engineers’ Association 
the Grashof medal, instituted in honour of the founder of the 
Association, was unanimously conferred on the two pioneers of 
steam turbine propulsion, Mr. Parsons, of Newcastle-on-Tyne, and 
M. de Laval, of Stockholm. 


In refrigerating work the effective production of cold 
or reduction of heat per horse-power hour has been found by Mr. 
H. Lorenz, in Zeitschrift des Vereines Deutscher Ingenieure to vary 
from 8650 to 15,800 British thermal units. It is to be remembered, 
for purposes of comparison, that 2545 heat units per hour are 
theoretically equivalent to one horse-power. 


Ir is stated that experiments conducted by Professor 
Engle of the University of Denver have proved that radium is 
deposited in Colorado in sufficient quantities to make it profitable 
to work. Itis obtained from an ore known as carnotite, named in 
honour of the great thermodynamist, Sadi Carnot. Ten pounds 
of the ore, it is said, will yield ;4, grain of radium. 


THE manager of the American interurban railway 1s 


bearings, and states that it has given better results on heavy high- 
speed service than any other he has tried. The composition con- 
sists of 48lb. of tin, 41b. of copper, and lib, of antimony. 
bi aa and tin are melted first, and then the antimony is 
added. 


THE oldest civil and mechanical engineer in the world 
who is still actively engaged in practising his profession is, without 
doubt, Mr. Charles Haynes Haswell, says our American contem- 

rary, Engineering News. - At the advanced age of 95 years. Mr. 

aswell continues regular work, very rarely missing a day from his 
desk in the engineering bureau of the Board of Estimate and 
Apportionment of New York city. 


As the result of the Government submarine tests which 
have been carried out at Newport, Rhode Island, says a Reuter’s 
telegram, experts state that they believe it possible for submarines 
to be navigated safely as far as 200 miles from land. The sub- 
marines Fulton and Porpoise manceuvred well and carried out 
satisfactory tests in speed and in rising and sinking. The Porpoise 
sank to a depth of 38ft., and rose within 2 min, 38 sec. 


Tur net value of the trade of Newchwang carried by 
foreign vessels in 1903 amounted to £6,276,516, compared with 
£5,549,977 in 1902. With the exception of the year 1899, these 
are record figures. They exceed indeed those of 1889, if the large 
import of railway material in that year be deducted from the list 
of foreign sundries. This importation was, of course, for the 
Russian line, and was quite distinct from the ordinary business of 
the country. 


AppLicaTIoN has been made to the French Legislature 
for sanction to employ the water power of a lake one and a-half 
miles wide, situated on a high point in the department of the 
Ardéche, for the purpose of generating electric power for lighting, 
not only St. Etienne, but all the principal towns in the depart- 
ment of the Loire. This scheme is in addition to the electricity 
supply project belonging to the municipal authorities of St. Etienne, 
and is promoted by M. Mallet, of St. Etienne. It is anticipated 
that 20,000 horse-power will be available from the Ardéche waters. 


THE number and net registered tonnage of vessels 
which entered and cleared to and from the Port of London during 
1903 and paid tonnage dues were :—Entered, 29,701 vessels, of a net 
register tonnage of 16,797,034 tons; cleared, 19,844 vessels, of a 
net register tonnage of 9,099,157 tons ; total, 49,545 vessels, of a 
net register tonnage of 25,896,191 tons. This represents an 
increase over 1902 of 2414 vessels, of a net register tonnage of 
1,480,528 tons, and of 3446 vessels, of a net register tonnage of 
3,721,075 tons, over the year 1899. The account of money 
received and expended on revenue account by the Conservators 
for 1903 shows the total receipts as £99,591 9s, 3d., the principal 
item being tonnage dues, £65,249 17s. 5d., and a total expenditure 
as £85,924 13s., leaving a balance of £13,666 16s, 3d. 


Accorp1nG to the Astronomer- Royal's report, the mean 
temperature for the year recently closed was 50-2, or 0-7 above 
the average for the fifty years 1841-90, the highest temperature in 
the shade, 87-5, being recorded on July 14th, and the lowest, 
23-8, on January Ist. The mean daily horizontal movement of 
the air was 300 miles, 18 miles below the average of the preceding 
thirty-six years, the greatest recorded movement being 796 miles 
on February 13th. The number of hours of bright sunshine 
recorded during the twelve months was 1361 out of 4472 hours 
during which the sun was above the horizon. The rainfall for the 
year ended April 30th was 35-42in., being 10-88in. greater than 
the average of the fifty years 1841-90. The rainfall during 1903 
was 35-54in., being the heaviest ever recorded at Greenwich 
during the calendar year. 


In a Foreign-oftice report on the trade and commerce 
of the Consular District of New York for the year 1903, Consul- 
General Sir P. Sanderson says that the foreign trade of the United 
States during the year 1903 was the largest on record, both the 
imports and the exports showing increased values as compared 
with 1902, and in each case representing the highest figures yet 
attained. This does not, however, imply that the volume of trade 
increased in the same proportion, for prices both of wheat and 
cotton were considerably higher in 1903 than in the previous year, 
thus affecting the value of the exports, while the value of the 
imports was also affected by the lower price of coffee. The value 
of the total imports into the United States was returned at about 
£199,000,000, as compared with £194,000,000 in 1902; the valuc 
of the exports at about £297,000,000, as compared with £272,000,000 





in 1902, 


using a satisfactory formula for making white metal for motor | 


MISCELLANEA, 


Tuis year up till March 31st £6959 4s. 3d. of the profits 
made by the Brighton Corporation electric light and power plant 
has been placed to the reserve fund. 


TE Russian Government has decided to allow tar, in- 
tended for use in connection with the manufacture of patent fuel, 
to be admitted free of import duty, as a temporary measure. 


In the month of April, 2706 vessely, measuring 384,364 
tons net, used the North Sea and Baltic Canal, against 2689 ships 
and 363,171 tons in the same month of 1905. The dues collected 
amounted to 178,965 marks, against 169,015 marks. 


Wiru the exception of machinery in general and pig 
iron in particular, which are supplied by the United Kingdom, 
the bulk of the iron and steel articles required in connection with 
engineering works continue to be imported from Germany and 
Belgium owing principally to cheapness, says the British Consul at 
Smyrna. 

Tue French Under-secretary for Posts and Telegraphs 
has had put up two wireless telegraph stations—at Villejuif and 
Cherizy, near Melun, the former of which has been officially handed 
over to the Post and Telegraph Administration. Only three 
minutes elapsed between the sending of a message between the two 
stations and receipt of the reply. 


Two new large Government docks at Brest are com- 
pleted, and the work of prolonging the outer breakwater is pro- 
ceeding fast. A great portion of the masonry has now been 
erected. The new arm of the eastern breakwater, starting from 
the commercia ‘port, which will complete the shelter of the inner 
roads, has also been commenced, and is proceeding very fast. 


SupmaRIvE A 1, which was sunk by [the Union-Castle 
steamship Berwick Castle off the Nab, and after protracted salvage 
operations, floated and docked at Portsmouth, was undocked on 
Wednesday. Her machinery and batteries have been removed, 
and water and iron ballast substituted. The vessel is to be towed 
to Barrow-in-Furness to be refitted for future service at the works 
of Vickers, Maxim and Co., her builders. 


Tue Thames Conservancy have decided to demolish 
the old lock-house at Teddington, which was built at the time of 
the erection of the first lock at Teddington in 1811. The new 
lock, which is the largest on the Thames, is to be formally opened 
to-morrow (Saturday) afternoon, and from that date will be avail- 
able for river traffic. The new lock is 650ft. long, as compared 
with 77ft. of the present lock, which it is intended to supplement. 


Tue Blackburn Education Committee has considered 
ninety-three applications for the post of principal of the technical 
school, which is worth £500 a year, and have decided to make the 





selection from the following :—Mr. Alexander Gow, Principal of 
Warrington Technical School ; Mr. H. B. Norris, Central Founda- 
tion School, London; Mr. J. F. Hudson, Hartley College, South- 
ampton; Mr. G, E. St. Lawrence-Carson, London; and Dr. Pickard, 
Blackburn. 


A Locat Government Board inquiry was held at 
Blackpool on Wednesday with respect to an application by the 
Fylde Water Board for sanction to borrow £28,100 for the purposes 
of laying a new main from Bispham, through Cleveleys, to Fleet- 
wood, and building new offices and workshops in Dixon-street, 
Blackpool. The Board supplies water to a population of about 
120,000 in an area of 210 square miles. Since the last main was 
laid, in 1875, the population has increased 175 per cent. 


Tue British Consul at Rosario, in his report for 1903, 
states, with regard to agricultural machinery, that the machine 
most in use, and which has hitherto had the largest sale among the 
grain farmers, is that known as the “ Header,” but during the 
recent harvest some of the ‘‘ Stripper” class were used for the first 
time. The Consul adds that what is most required is a light portable 
machine that will feed itself from the stack without the labour of 
from fifteen to twenty men, as required by the present system. 


THE accounts of the gas and electricity undertakings 
of St. Helens for the past year are highly satisfactory. The supply 
of gas yielded a net profit of £11,817, and the committee, after 
increasing the reserve fund by £5000, and transferring £1658 to 
capital account to defray the cost of extensions of mains, handed 
over £5000 to be credited to the borough funds. The electricity 
works made a profit of £2599, which compared with £576 in the 
previous year. The working cost had been reduced to 0-55d. per 
unit, and the total cost to 0-78d. per unit. 


AN important series of experiments with submarines is 
to be carried out at Portsmouth. One of the principal tests will 
consist of “ fishing” for submarines with a wire net. For the 
purposes of the experiments a netting 200ft. long, made of thin 
but strong steel wire, isto be attached to three steam pinnaces, 
and by them drawn under water at the depth which it is known 
submarines usually travel. When one of the little craft becomes 
entangled in the meshes the two outside boats will close in around 
it, and so force it to come to the surface, or sink. 


AccorpING to a recent report by the Belgian Consul- 
General at Cape Town, the importation of traction engines and 
motor wagons for industrial purposes is destined to increase 
greatly in South Africa. Although steam motors will always be 
in great demand, the advantages possessed by oil motors are 
generally recognised, and there are places where their employment 
is indispensable. In many districts the only available water rapidly 
incrustates, rendering the use of steam boilers undesirable. In 
these places, therefore, oi] motors will have to be resorted to. 


Tur Haulbowline Dockyard tug Thistle sank in Queens- 
town Harbour on Monday morning. She had just conveyed 500 
workmen from Queenstown to Haulbowline, and sank, after all the 
workmen had been safely landed, alongside the receiving ship 
Royalist in about 26ft. of water. It is reported that the Thistle 
struck some object on her way to Haulbowline and that some 
plates were burst. The Thistle was built at Grangemouth, and 
was purchased by the Admiralty in 1902, She was 140ft. in 
length, 160 tons gross, and had twin screws. Efforts will be made 
to raise her. 


Tar Bolton Town Council last week adopted proposals 
made by the Electricity Committee for reductions in the prices 
charged for electric current. The suggested revision was :—That 
on the maximum demand system 4d. per unit be charged for the 
first three hours of maximum demand, and 1d. per unit for all units 
consumed in excess of the above ; that for motive power the charge 
for the first 1000 units in any one quarter be at a uniform rate of 
2d. per unit, and for all units in excess 1d. per unit ; that, subject 
to the consent of the Board of Trade, the charge for electric 
current for tramway purposes be at the rate of 1-10d. per unit. 


A SERVICE of express steamers has been placed on the 
river Thames by the Thames Steamboat Company, which deserves 
well of the residents in Greenwich. The boats ply between West- 
minster and Greenwich piers, and make only one intermediate 
stop, namely, at London Bridge. The boats are to run every 
20 minutes in each direction, starting from Greenwich at 8 a.m. 
and Westminster at 7.50 a.m. Before 11 a.m. the fare either 
way is to be 2d. for the whole distance of nearly seven miles ; after 
that hour the fare between Westminster and Greenwich will be 
4d., and between Greenwich and London Bridge 3d. Special fares 
will be charged on Sundays and general holidays. The newservice 
will compare favourably with the existing tramway and railway 








services both in regard to cost and speed.j 
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SUBSCRIPTIONS. 

Tue ENGINEER can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) .. £0 14s. 6d. 
Yearly (including two double numbers).. £1 9%. Od. 
CiotH Reapine Cases, to hold six issues, 28. 6d. each, post free 2s. 10d. 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive THe ENGINEER weekly and post free. Subscriptions sent 
by Post-offce Order must be made payable to THe ENGINEER, and 
accompanied by letter of advice to the Publisher. 

Tun Paper Corres. Taick Paper Coptzs. 
Half-yearly £0 188. Od. | Half-yearly .. .. £1 08. 8d. 
Yearly £1 168, Od. | Yearly .. .. .. £2 Os. 6d. 

e difference to cover extra postage.) 

ADVERTISEMENTS. 

“mf The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 

Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o'clock on Tuesday morning in 
each week, 

Letters relating to Advertisements and the Publi: of the 
Paper are to be addressed to the Publisher, Mr. ney ite ; all other 
letters to be addressed to the Bditor of Tow Encivernr. 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.”’ 








PUBLISHER’S NOTICES. 


*.* During the rebuilding of the house, No. 33, 
Norfolk - street, ‘‘THE ENGINEER” will be 
edited and published in Temporary Offices, 
Nos. 2 and 3, Norfolk-street, to which all com- 
munications for the Editor or Publisher should 
be addressed. 


** 
* 





With this week's number is issued, as a Supplement, a Two-page 
Engraving of a Four-coupled Express Locomotive, Great Central 
Railway. Every copy as issued by the Publisher includes a copy of 
the Supplement, and subscribers are requested to notify the fact should 
they not receive it, : 


THE PREMIUM SYSTEM. 


*," The demand for the pamphlet on ‘‘The Premium System of 
Paying Wages” has been so great that two editions were rapidly 
exhausted, and we have pte it necessary to print a third. This 
is now ready, and since we were obliged some time ago to tell 
many correspondents that copies could not be obtained, we take this 
opportunity of informing our readers of the appearance of this 
third edition, It is substantially the same as the two previous 
issues, and will, we believe, be found valuable to employers and 
managers who contemplate adopting this rapidly-extending system 
of paying workmen. 
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TO CORRESPONDENTS. 


£7 In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

497 All letters intended for insertion in Toe Encineer, or containing 
questions, should be accompanied by the name and reas writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of y ieatt 

427 ~=We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 





J. L. (Dewsbury).—See Beaumont’s big work on the subject, or Hasluck’s 
smaller book. 

H. W. (Douglas).—Write to Prof. Jamieson, 16, Rosslyn-terrace, Kelvin- 
side, Glasgow. 

Cuenawt (Totnes).—Either Mr. A. P. Head, of 47, Victoria-street, or Mr. 
B. Talbot, Westminster-chambers, East Parade, Leeds. 

F. J. F. (York).—A copy of the paper can probably be obtained by appli- 
cation to the Secretary of the Institution of Civil Engineers, Great 
George-street, Westminster. 

H. W. (Dudley).—See ‘‘The Care and Management of Steam Engines,” 
published by Crosby Lockwood. We know of no work specially 
devoted to the running of high-speed engines. 

W. B. T. (Devonshire Club).—If you will refer once more to what we have 

written jou will see that we have very carefully confined ourselves to 
English railway practice. The huge engines of the American continent 
present entirely different conditions. Again, as regards work done in 
‘rance, it is beyond all question that until the other day it has never 
been equalled in this country. t is one reason why a de Glehn 
engine has been put on the Great Western. It is a vexed question 
now whether there is an unexplained reason for the splendid work 
done on the French railways in the construction of the rolling stock or 
the permanent way. It is worth notice that during the discussion at 
the Institution of Mechanical Engineers no one appeared to regard the 
experiments made on the South-Western Railway as abnormal in any 
way, ind they were strongly supported by Mr. Ivatt’s diagram. 


INQUIRIES. 


MOORE'S DONKEY PUMPS. 

Sir,—Will any reader kindly tell us who are the makers of Moore's 
patent donkey pump or double-action pump? We have seen one on the 
tender of a traction engine. N. F. A. C. 

Ipswich, June 6th. 








MEETINGS NEXT WEEK. 


PgeRMANENT Way InstiruTIon.—Saturday, June 11th, at 3.30 p.m., 
at Coalville. Papers to be read upon the railways of the district. Visits: 
The Swannington Incline ; the Pumping Works; the Whitwick Colliery 
Works. 

Tax INSTITUTE OF SANITARY ENGINEERS, LimITED.—Monday, June 13th. 
Organising Committee at 3 p.m. Examination and Literary Committee 
atip.m. Wednesday, June 15th. Election Committee at3 p.m. General 
Purposes and Finance Committee at 5p.m. Half-yearly general meeting 
at 7 p.m. 

Royat Mereoro.ocicat Society.— Wednesday, June 15th, at 4.30 p.m.» 
at 70, Victoria-street, Westminster, 8S.W. Ordinary meeting. Papers: 
‘Effects of a Lightning Stroke at Earl’s Fee, Bowers Gifford, Essex, 
April 18th, 1904,” by Rev. C. F. Box. ‘‘An Instrument for Determining 
the True Direction and Velocity of the Wind at Sea,” by A. Lawrence 
Rotch, M.A., F.R. Met. Soc. 
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RAILWAY ENTERPRISE IN SOUTHERN EUROPE. 


At this moment the most interesting event of 
recent occurrence in civil engineering is the 
stoppage of the Simplon Tunnel works by the 
irruption of a hot spring. Up to the present little 
or no information has been made public. Probably 
the engineers have not yet ascertained anything 
more definite than that a considerable flow of 
scalding hot water has driven the men out of the 
heading. Some apprehension has been expressed 
lest this outburst should render the completion of 
the tunnel impossible. Unless, however, it should 
be found that as the boring went on the outflow 
increased in volume to an overwhelming extent, the 
tunnel will be finished ; it remains to be seen how. 
There are only two methods available. The first is 
to leave the discharge free, and to conduct the water 
away in pipes, if necessary by pumping; the other 
is to line the boring with an iron tube, and so to 
dam the water out altogether. It does not seem to 
be possible to stop the flow of the spring by any 
known method of excavating and plugging. Not 
much is gained by speculations on the question in 
the absence of detailed information. English engi- 
neers will, however, hold with us that the ability 
of Italian engineers is so great that a way out of a 
very serious difficulty is certain to be devised. 

In another place will be found a noteworthy 
article by our Italian representative concerning 
railway schemes in Italy, France, and Switzerland. 
A glance at a good map of the country to be 
traversed will render the situation intelligible. It is 
not possible to find a region more unsuitable for the 
formation of railways. It is almost wholly moun- 
tain, and the construction of the proposed railways 
would involve the boring of numbers of tunnels of 
great length at an enormous expense. It cannot 
fairly be said that we have before us “wild cat” 
schemes, proposed by wily speculators to take in 
the unwary. As a rule, men of this kind select 
far easier routes. The schemes as they stand are 
not attractive for the general public. That they 
are beyond all doubt speculative may be easily 
admitted; but the speculation is that of men of 
influence, chambers of commerce, heads of muni- 





cipalities, and others who ought to understand what 
they are about. These men cheerfully contemplate 
the construction of railways through an incredibly 
difficult region at a cost of hundreds of millions of 
francs and lire, not only as speculations, but as 
works of necessity; and any one who will take the 
trouble to think cannot fail to see that in this 
movement, and stir, and desire for more means of 
intercommunication there is to be found evidence 
of a policy that excites curiosity and causes 
wonder. Why, we ask, is it that the proposed 
railways are wanted? How are they to do good to 
any one? Our representative goes some way to 
supplying the answer. Either the new lines shorten 
the distance between two places of importance; or 
they directly unite cities which are now linked 
together in a more or less roundabout way. There 
are two advantages which it is hoped may be 
secured. One is the freer interchange of commodi- 
ties ; the other is the augmented popularity of given 
routes for that tourist traffic on which so much 
depends. Itis said that tourists take into Italy 
every year about £14,000,000 sterling, for the most 
part either in gold or else in notes as good as gold ; 
we can easily credit the statement. It is quite pos- 
sible that a million persons visit Switzerland and 
Italy every year, and the expenditure of £14 per 
head does not seem an extravagant performance. 
But leaving tourists and their desires on one side, 
we find that trade exchanges are probably far more 
important in many ways, excite more attention 
abroad, and establish stronger wishes that something 
shall be done to improve railway intercommunica- 
tion between the various States. The facts deserve 
careful examination by political economists. Indeed, 
they appear to be in the highest degree illogical, 
and opposed to the policy of the ccuntries 
concerned. 

France, Italy, and Switzerland, are protection 
states in a very full sense of the word. By high 
tariffs they endeavour to restrict importation, and so 
foster native manufactures. The natural difficulties 
of intercourse supplied by the Alps serve to aid the 
protectionist. The time is not distant when the 
St. Gothard Pass was the principal road across the 
Alps. To the first Napoleon the world is indebted 
for the Simplon road; need we say that intercourse 
was restricted? An attempt to do away with heavy 
duties would be, no doubt, bitterly resented ; and yet 
we find the very men who most favour restriction on 
imports doing what they can to get rid of the 
obstacles to the movement of commodities provided 
by Nature. If an impassable wall were built round 
a country, then the inhabitants would have to rely on 
their own natural resources for the means of living. 
To make gates in the wall and construct roads 
leading to the gates would alter the conditions at 
once. This is precisely what the advocates of new 
Alpine railways propose to effect. We learn, 
indeed, that the interchange of commodities has 
now reached such a pitch that further facilities for 
moving merchandise are held to be absolutely 
necessary. How are we to reconcile inconsistencies 
so strange? Is the answer to be that in point of 
fact thé tariffs, however hostile, do not really restrict 
trade? When we read that the port of Genoa must 
have a large sum spent upon it in order that quays 
and docks competent to deal with the rapidly 
growing demands of trade may be supplied, is it 
wonderful that we should draw the conclusion that 
something is wrong with the theory of exchange, 
as commonly stated in text-books of political 
economy? We do not profess to offer any 
explanation, nor shall we venture into the thorny 
paths of discussion of Free Trade and Protection. 
There are the facts, and we hold that they are highly 
suggestive. Countries in which a protective policy 
is in favour, yet have a trade increasing so rapidly 
that stupendous schemes which would not long ago 
have been regarded as wholly chimerical, because no 
engineer could carry them out, are now looked on 
with much favour. Instead of being dismissed with 
a smile as extravagant dreams, the driving of tun- 
nels miles long in a mountainous region is considered 
as not only feasible, but so desirable, that cities and 
municipalities are prepared to lend important aid in 
the work. We rest content with saying that such 
facts are very noteworthy and suggestive. 

It may be argued that schemes of this kind will 
come to nothing; but, even if this were true, it is 
none the less certain that the proposals would not 
have been made at all unless trading conditions 
were so favourable and progressive that a good case 
can be made out for them. It is not so much the 
actual construction of a great tunnel, or a dock, or 
a mountain railway, that is of importance, as the 
fact that the proposal to make one or other of them 
is looked on with favour by those who supply 
finances. It is no doubt true that much money 
seeks investment; but there is more caution used 
now than of yore, and we may take it for granted 
that the money could not be got to improve, for 
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example, the docks at Genoa unless there were 


evidence available that the trade of the port was! 


increasing at such a rate that the outlay would pro- 
bably be remunerative. We have said nothing 
here, we may add, about details. It is quite un- 
necessary to do more than refer our readers once 
again to the article which will be found on page 577. 
It will be well to study it with the aid of a map 
drawn on a much larger scale than is suitable to our 
pages. 


CUTTING ANGLES. 


THE paper which Dr. Nicolson read last week at 
the meeting of the Institution of Mechanical Engi- 
neers in Chicago is a valuable corollary to his 
account of the now famous Manchester tests of tool 
steels; but it bears some signs of haste in prepara- 
tion, and leaves us unsatisfied on questions of great 
importance. However, the author must be given 
full credit for recognising this fact himself; and we 
must thank him for the assurance that he intends 
to press his investigations further. Let us in the 
meantime be not grudging in our praise. No such 
complete test has ever been entered upon before ; 
and if it still lacks somewhat, it is because, after all, 
there are only twenty-four hours to a day, and many 
things to be done in them. Let us also commend 
the dynamometer which has been devised for these 
experiments. Dr. Nicolson’s own description of it 
appears on another page, so that little need be said 
about it here. It bears a resemblance to the instru- 
ment used at Woolwich in the Donaldson tests, but 
is obviously more refined and more accurate. 
Three things are to be noted about it :—First, 
that the tool is tipped up in a manner uncommon in 
the shops ; secondly, that the whole load is taken on 
hydraulic supports; and thirdly, that in the 
universal holder the description leads one to under- 
stand that there is a continual thrust forward of the 
tool against the work. Probably the first two 
variations from normal practice are negligible in 
their effect, but we confess to some doubt about the 
third, and the figures from the first dynamometer, 
which measured vertical stress only, and in which 
the tool is held firmly endways, are arranged in a 
ditferent way, with different tool angles, and so on, 
from the second, so that it is impossible to make a 
trustworthy comparison, and so arrive at some 
estimate of the effect of the arrangement, if any. 

To the engineer and toolmaker the whole question 
of cutting angles resolves itself into a very simple 
problem. It is doubtful if there is any more prac- 
tical use in knowing the stresses on a tool in various 
directions than there is in knowing the composition 
of Saturn rings, or the cause of the canals upon 
Mars. There is no question about the possibility of 
holding the tool tightly enough—it is done in 
thousands of machines every day—nor is there any 
question about the means of taking the stresses in 
the saddle and the bed; these points have been 
settled by experience. The question to be solved is 
one entirely of horse-power and endurance, for that, 
put into the language of trade, is £s.d. What the 
engineer and machinist wants to know is at what 
angle is least power consumed per pound of metal 
removed, and at what angle is greatest endurance 
obtained. If the angles tally well and good, if not 
a mean must be found that meets the two conditions 
best. All else besides this is, however fascinating it 
may be, of purely academic interest; it will never 
be employed outside the text-book and the college. 
There is no temptation easier to fall into than 
unnecessary thoroughnessin experiments. Thorough- 
ness in the abstract is excellent, but thoroughness 
in the concrete frequently means the expenditure of 
money, time, and brains on matters which do not 
offer an adequate return. We trust Dr. Nicolson 
will forgive us if we venture to say he has done his 
work too well. We are lost in the mass of figures 
which he gives us, and sigh for one straightforward 
table from which we could see at once the horse- 
power required for a certain weight of cutting 
with certain angles. That might have been 
arrived at with the tool fitted in quite the normal 
way in an ordinary rest, merely by measuring 
the power consumed in the lathe, and the 
experiments could probably have been made more 
rapidly and less expensively; but an element of 
uncertainty as to the net borse-power used on the 
cut might have remained, and possibly it was right 
to try to eliminate this by measuring the stress at the 
cut. In any case we must not grumble. Dr. 
Nicolson has every right to conduct the tests in his 
own way, and we shall be thankful for the result, by 
whatever means they may be reached. For the 
present the great practical outcome can be summed up 
in a few lines from the paper. First, that for cutting 
medium cast iron “ 75 deg. is about the best angle 
(cutting) for shop use,” and for mild steel “taken alto- 
gether these trials seem to show that a cutting angle of 
about 70 deg.—included angle 65 deg.—isthat which 








will last the longest in rapid cutting.” It is also of 
interest to note that the ‘“ ordinary shop tool, when 
cutting soft steel . exerts a vertical force of 
100 tons per square inch of area of cut removed 
irrespective of the proportion of width of traverse to 
depth of cut.” This figure, it may be observed, 
appears to correspond very fairly with Mr. Donald- 
son’s estimate as given in his paper. 

We gather from the paper that the Manchester 
School of Technology is running short of material 
on which to pursue these tests. Sir William Arm. 
strong, Whitworth and Co. have supplied the lathe, 
and the shafts that have been used so far,and it would 
scarcely be fair to expect more from them. We feel 
sure, however, that other makers, recognising the 
value of the tests to the whole body of mechanical 
engineers, will come forward and supply all Dr. 
Nicolson can require to bring the valuable series to 
a ripe conclusion. It is not often that such 
generally useful work is undertaken in a college, 
and it would be deplorable, indeed, if the lack of a 
ton or so of steel should stand in the way of its 
completion. 


THE STRENGTH OF FLAT SURFACES. 
It will be remembered that the dispute between 
Messrs. Denny Brothers and the Board of Trade 
concerning the Princess Maud turbine passenger 
steamer, about which we wrote last week, turned on 
the strength of large flat surfaces of 2in. thick steel 
plate, loaded with about 15 tons, and forming por- 
tions of the eduction pipes connecting the condensers 
with the low-pressure turbines. The case directs 
attention to the capabilities of flat surfaces to with- 
stand stresses. It happens that very little informa- 
tion is available on the subject, because we 
presume experiments made to get it would be of 
little practical value, for engineers seldom employ 
plates subjected to pressure in this way. Indeed, 
it is clear that a curved surface must be much 
stronger than one which is dead flat, whether the 
pressure be applied on the convex or concave surface, 
and, as it is impossible to prevent deflection, the 
experiment on flat plates becomes impossible unless 
the plate is so thick or the surface so small that 
deflection cannot take place, and the failure, if it 
occurs at all, means the ripping away of the plate 
from its connections all round. In the United 
States, however, long cylindrical externally-fired 
boilers are sometimes used, and special rules have 
been prepared for their construction. These boilers 
have flat ends unstayed, and the United States 
Government have included such “ flat heads” in 
their regulations for the construction of boilers. 
The working pressure on such heads is determined 
by the following rule :—“ The thickness of the plate 
in inches multiplied by one-sixth of its tensile 
strength in pounds, divided by the area of the head 
in square inches, multiplied by 0-09 = the pressure. 
When the tensile strength of the plate has not 
been officially determined, it is to be taken as 
45,000 lb. per square inch.” It will be seen that 
the pressure permitted under this rule is very small 
indeed when the area is large. It may be worth 
while to give here for comparison the rule for 
dished or ‘“‘ bumped” heads. When the pressure 
is on the convex side it runs :—“ Multiply the thick- 
ness of the plate by one-sixth of the tensile strength, 
and divide by half the radius to which the head is 
bumped. The result is the pressure in pounds that 
may be carried. If the pressure comes on the con- 
cave side, multiply the result for convex heads by 
0:6.” In these rules the fraction one-sixth is the 
factor of safety. If that is taken at one-fifth, then 
that fraction is to be substituted for one-sixth. 
When a flat surface gives way the failure may be 
a rip across the plate, or the plate may be blown out 
whole, a circumferential seam rip taking place. 
We have seen this occur with an experimental 
drum of stout tin-plate, and failures of this kind 
are not unusual with the dished tops used for 
kiers and the domes of boilers. In the flat 
plate the stresses set up are no doubt complex 
and obscure, and the mathematical investigations that 
have been undertaken to determine their nature and 
amount seem to have at best only an academical 
value. In dealing with the question in a practical 
way, we must, however, keep in mind that even in 
stayed surfaces, such as the sides of locomotive 
engine fire-boxes, there are areas of more or less 
size which are unstayed. This is peculiarly true of 
marine boilers, in which the stay bolts of combus- 
tion chambers are occasionally 14in. or 15in. from 
centre to centre, and sometimes more; but the 
plates are very thick, and there is reason to believe 
that the strength of a flat surface, submitted to 
an equally distributed pressure, varies somewhere 
as the square of the thickness. In the United 
States the maximum distance allowed by law is 
104in. Probably one of the most complete series 
of experiments on the strength of stayed surfaces 
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ever carried out was that conducted by Mp. 
Francis J. Cole, the results of which were presented 
in the shape of a communication to the American 
Institution of Mechanical Engineers in 1897. The 
experiments included the pulling of stay bolts 
through red-hot plates. 

Returning to the large flat plate unstayed, it wil] 
be seen that unless the pressure upon it is very 
small indeed, deflection must take place, and the 
deflection will, in a very obvious way, set up 
stresses in the parts supporting the plate round 
the edges. That is to say, the plate has no 
resisting power until deformation has taken place. 
As the plate will not in practice be always unde; 
pressure, it will, unless it acquires a permanent set, 
move up and downor in and out. That is to say, it 
will “breathe,” and this is the movement that of 
all others is most likely to set up grooving at or 
about a riveted joint. It is clear that even though 
flat plates, such as those used in building up a large 
rectangular “ pipe,’ were quite strong enough not to 
give way by tearing or ripping off from the rivets, 
their use would be bad engineering. In fact, it is 
by no means easy to see how the employment of 
flat plates unstayed can ever be justified. They can 
be stiffened very easily by angle girder bars riveted 
across them, or, better still, by web plates inside the 
box. How near the stays shall be to each other 
depends on the amount. of deflection in the plate 
held to be admissible. The use of a plate too weak 
in an exhaust pipe may be followed first by collapse 
under atmospheric pressure ; then would ensue an 
enormous outrush of low-pressure steam, with very 
disastrous results. The assumption that because we 
have to do with a vacuum instead of a plenum 
a failure would not represent disaster, is quite 
erroneous. As we have said, under no circum- 
stances is the use of large flat unstayed surfaces 
justifiable unless the plate is very thick, the pressure 
very low, and the consequences of failure in no way 
likely to be injurious to life or property. Our own 
Board of Trade rules for the pressures which such 
surfaces will carry are simply extensions of the 
rules for stayed surfaces, in which the area plays 
so important a part that the pressure soon becomes 
uselessly small as the distance between the stays 
augments. The working pressure to which flat 
surfaces may be subjected is given by Lloyd's rule, 
c - ., Where T is the thickness of the plate in 
sixteenths of an inch, P? is the square of the pitch 
between stays or supports, and C is a constant 
varying according to details of construction between 
90 and 175. The Board of Trade formula is 
Cx pe o 1)" Here also C is a constant varying 

o-oo 
between 187:5 and 39-6, according to the details 
of construction, and the conditions under which the 
plates work. The extreme unpopularity of unstayed 
plates is very clearly demonstrated by the silence ot 
text-books on boiler construction about them. 


eee 


THE CREEPING OF RAILS. 

THERE is a certain amount of mystery about the creep- 
ing of rails, because, although it is a well-recognised fact, 
no one so far has come forward with an explanation that 
satisfies the whole problem. Some people hold that the 
line always travels in the direction of the traffic ; others 
that it invariably goes downhill; others believe that the 
right rails move more than the left; and others again 
that the outer rail of a curve is the more peripatetic. Some 
careful measurements have been made on a number of 
lines in America, and a paper on the subject has been sent 
to the American Society of Civil Engineers by Mr. S. T. 
Wagner. Nothing could be more satisfactory than this 
latest inquiry, for it gives some support to everybody's 
views. The method of taking observations was roughly 
as follows. Stakes were driven into the ground at some 
distance at each side of the line, a transit instrument was 
set up over one stake and sighted on the other; then a 
centre pop was marked on the rail in the line of sight— 
that was the datum mark. Measurements were taken at 
intervals of about a fortnight, by placing a card with a 
notch in its edge against the datum pop, and marking on 
it by the aid of the transit the amount of movement. The 
diagrams are given in the paper with a lot of useful par- 
ticulars—the facts may be summed up as follows. At 21 
points the two rails moved equally, at 8 the right moved 
most—the right crank leads on all the engines—at 3 the left 
rails showed greatest travel. In seven cases out of twelve 
the greatest creeping occurs on down gradients, on five 
there is practically no difference. The condition of the 
road bed is the main factor; where it is bad, or where the 
line runs over a swampy embankment, the creeping 
reaches its maximum. Hence the now generally accepted 
theory that the action is due to the bending and unbending 
of the rail receives some support. From an inspection of 
the diagrams it is evident that the creep is not always in 
the direction of the trains. Out of thirty-two sets of 
diagrams—that is, for double lines up and down—we note 
that in at least seventeen cases either one or both rails 
had moved backwards at the time one or more of the 
observations were made. In one case the right rail has 
moved steadily backwards ; the left rail steadily forwards. 
The gradient, too, appears to have some influence, as 
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there seems to be a tendency to go down hill on both up 
and down lines, although there are instances where the 
yail climbs with the trains. On a bad road there is no 
doubt about the line moving forward, but on a gradient 
jt moves more swiftly down than uphill. When more 
observations have been collected it may be possible to 
resolve all the conflicting facts by a careful analysis of 
the conditions, and so arrive at some clear and precise 
views. At present we have not got much “ furtherer,” 
except for the certainty that creep is not nearly so serious 
as the platelayers suppose. 


OPPOSITION TO THE PREMIUM SYSTEM. 


Many years ago, before the great Revolution, a 
disturbance was caused in Brittany by the introduc- 
tion of pendulum clocks, because the people believed 
they had something to do with the gabelle—the tax on 
salt. We are supposed to be more advanced now-a-days, 
but the same kind of ignorance still shows itself from time 
to time. The premium system is a case in point. Just 
as the French peasants could not see something they did 
not understand without immediately jumping to the con- 
clusion that it must be intended to injure them in some 
way, so the engineering mechanic of to-day regards bonus 
systems of payment as some wile of the employers 
intended to defraud him, and this in spite of the fact, 
possibly even assisted by the fact, that his earnings are 
considerably larger than they used to be. It is very deplor- 
able that such a state of affairs should exist, and those 
union leaders who, by disseminating false views, have 
urged the men to rebel against a scheme which is 
obviously to their benefit have much to answer for, not 
only to the men and to their families, but to the country 
at large, whose welfare they injure by their iniquitous 
policy. We are glad to think that the opinions expressed 
by Mr. Swift’s successor as secretary tothe Steam Engine 
Makers’ Society are not shared by the far more influential 
body, the Amalgamated Society of Engineers. We can 
only hope that the employers will not be deterred from 
continuing to use the system until the quite unfounded 
objections to it have been lived down, and we trust that 
bv refusing to plunge into it recklessly on too large a 
scale for the amount of preparation made, and 
finding themselves compelled to withdraw, they 
will avoid giving men the opportunity of accusing them 
of violating the Carlisle agreement. The course to adopt 
is to begin in a small way and to adopt the Rowan 
system, which safeguards the men against alterations 
and the makers against extravagant wage bills. 








DOCKYARD NOTES. 


Wer have niné submarines completed, or nearly so, France 
has 33. Weare building, or about to build, 20; France has 40 
in hand. Germany has 6 boats of an experimental type, two 
of them obsolete. Russia probably has but 4, and 6 building. 
The United States has 9, including a ‘‘ home-made ’’ Lake 
boat. Italy has 4 submarines, and 5 building or to be built. 

THE oil fuel trials with the Surly have started again. 
Liquid fuel experiments have of late been carried out so 
diligently that the more sanguine now consider that, thanks 
to the policy of independent experiment, we have almost 
reached the point which France, Russia and Italy arrived at 
tive years ago. It has cost some money, but a patriotic joy 
in the fact that we have worked out our own salvation to 
within a year of the nineteenth century should act as a 
counterpoise, : 








Tur Revenge after refit will return to the Home Fleet. 





THE last ‘‘war'' of the Portsmouth Naval War Game 
Society had a quite dramatic sequel. The general idea was 
a little fleet and a big one, and the object of the little fleet was 
to see whether it could do anything before going under. As 
things turned out it first of all destroyed most of the big 
fleet's cruisers, then wiped out half its destroyers, and finally 
torpedoed its battle fleet—all with relatively small loss to 
itself. The general situation was not dissimilar to that at 
Port Arthur, only the big fleet’s tactics were hardly those of 
Togo, or the little fleet’s of the various Russian admirals. 
There was no equivalent to Admiral] Alexieff, for instance. 





THE wonderful new Japanese mine, which is half a mine 
and half an automobile torpedo, may be taken cum grano salis. 
So far as we can gather, it is the 24in. coast defence torpedo, 
which Japan has had for the last three or four years. 





THE 1902 model 12in. which the French are putting in the 
Republique class will be considerably the most powerful gun 
afloat. The velocity is over 3000 foot-seconds, and its pene- 
tration with capped A.P. somewhere about 23in. of K.C. 
armour, supposing such armour to exist. In other words, it 
will get through anything on ships built and building at 
almost any range. There are plenty of people who tend to 
write down the French fleet as of no great account, but these 
are they who fail to note that in everything pertaining to 
naval engineering progress France is well to the front. The 
guns which we are putting into our new ships are approxi- 
mately equal to French models of the 1893-96 period. We 
arm our ships ‘‘ from stock '’—the French arm them with the 
best guns to be had. There is only one nation behind us in 
this respect, and that is Germany, which, curiously enough, is 
the champion laggard. There is not a gun on the German 
fleet over 40 calibres in length, and penetration is feeble 
accordingly. Germany’s 1lin. also is at the best far behind 
the 12in. of all the other Powers, and her 6‘7in. is a very 
humble gun beside our 7:5in., and even more so behind the 
powerful French 7-6in , to say nothing of the American 8in. 








: THE INSTITUTION OF CIVIL ENGINEERS: NEWCASTLE-UPON- 
TYNE ASSOCIATION OF StUDENTS.—With the kind permission of 
Mr, H. H. Wake, engineer to the River Wear Commissioners, a 
visit has been aranged for Thursday, June 16th, when a party of 
the above Association will visit the Harbour Works at Sunderland. 
The party will assemble at the Central Station, Newcastle, and 
travel by the 1.50 p.m. train to Sunderland. 


ARTICULATIONS IN GRANITE 
BRIDGES. 


In modern engineering practice, especially in Germany 
and other parts of the Continent, the advantages of intro- 
ducing hinges or pivots at the springings of arches and 
also at the crown, whether built of stone or concrete, 
have been strongly insisted upon. For the present we 
are not concerned with the merits or demerits of either 
the system in general or of examples in particular. The 
object of all articulations, whether it is really fulfilled or 
not, is to effect a concentration of the pressures at 
certain well-defined points, and to enable the arch to 
make small movements, so as readily to adapt itself to 
the influence of external forces without developing cracks 
and fissures. Changes of temperature, the operation of 
center-striking, and the unavoidable unsymmetrical dis- 
tribution of the rolling load, are the chief hostile factors 
requiring care and attention. Recently, in Wurtemberg 
and Saxony numerous applications of the methods we 
propose describing, have been carried out with complete 
success, The principle involved consists in the complete 
exclusion of all articulations of a metallic character, and 
in accomplishing the same purpose by means of a couple 
of archstones or concrete voussoirs, in direct contact with 
one another. One of the voussoirs is dressed or moulded 
to a convex cylindrical surface, and the other to a plane, 
or concave cylindrical, form. 

It is necessary to employ certain calculations in the 
designing of these articulations. They are based upon 
the well-known formula of Hertz which applies to the case 
of a cylinder of a length /, and a radius 7, in contact with a 
plain surface of the same material. This formula gives 
the breadth, b, of the surface of contact 61, which is pro- 
duced when the articulation is subjected to a pressure 
equal to P, and is written— 


aa éahS, f5— 4 i ae pray.) pee 
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In this expression a denotes the coefficient of elonga- 
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tion, and the coefficient of elasticity would be equal to : 
a 


The symbol m signifies the ratio between the longitudinal 
elongation and the corresponding transverse contraction. 
Hertz also gives another formula respecting the rate of the 
maximum compression developed at the centre of the 
surface of contact. Putting S,,,. for this value, the for- 





mula becomes— 
: -) £28 
Bnex rbl (II.) 


| Equating the two values for b in (I.) and (II.), and solving 
| for P, we obtain— 
P= (Sua) 2@(1- L)tr. . am 
2 

In using this formula to calculate the pressure P to which 
an articulation may be subjected, the value of the coeffi- 
cients a and m must be known, independently of that of 
Ss 

In connection with the construction of a bridge in which 
granite articulation is to be used, the Minister of Public 
Works of Wurtemburg requested Herr Bach, professor at 
the Polytechnic School of Stuttgart, to ascertain by direct 
experiment the value of these 
co2fficients, and the relation that 
existed between them and the 
results of the formula of Hertz. 
These experiments were carried 
out upon granite articulations 
presenting the form shown in 
the engraving. The stone was 
procured from Wunsiedel in 
Bavaria, and weighed 162 1b. per 
cubic foot. All the voussoirs 
experimented on were quarried 
from the same block, and the 
surfaces of contact were dressed 
with the greatest nicety and pre- 
cision. Those of a cylindrical 

4 form were turned in a lathe 
4 provided with a diamond cutter, 
and plane surfaces were passed 
through a machine. These precautions were taken 
for the purpose of obviating all secondary influences 
that might interfere with the object in view. Eleven 
experiments were conducted under the following con- 
ditions. The stone blocks being in perfect contact, a 
certain pressure was applied to them, and upon its sub- 
sequent removal the configuration of the surface of 
contact was ascertained with the greatest accuracy. On 
greater pressure, another close examination of the surfaces 
was made, and the experiment was continued by succes- 
sive gradations until rupture ensued. The surfaces, 
which were gradually formed by the crushing of small 
pieces of the stones, did not assume a regular rectangular 
shape. Upon measuring the surface with a planimeter, 
to determine the mean width of contact, it was found in 
the majority of examples that this dimension increased 
proportionally with the square root of the pressure, thus 
partly confirming the validity of equation (I.). If in (I.) 
the other quantities be neglected, the value of b varies 
with the square root of P. We have not space for the 
tables and diagrams accompanying the original article, 
nor are they necessary to a clear comprehension of the 
results, which contain all that is most interesting on the 
subject. 

It was found that the coefficient S,,,, was not a con- 
stant quantity. If it were, it would follow from (III.) that 
the load P was proportional to the radius 7, whereas the 
value of 7» within ordinary limits has not this intimate 
relation with that of P. This factis attributed, according 
to Herr Bach, not to any error in the formula of Hertz, but 
to the circumstance that the rupture of the stone was 
attended by a lateral dilatation. This was due to efforts 
of extension, while in the formula, P is expressed as a 








Ba 
Vv 
\ 
fevanns iieonntdihnenssillanckandll 





i 

















function of the rate of compression. The form and 











location of the fissures, consequent upon the failure of 
the stones, were perfectly characteristic of the experi- 


ments. They occurred near to the axis of the voussoirs, 
and in the direction of the line of pressure. It is con- 
cluded by Herr Bach from this behaviour that it would be 
advisable, when the articulations are of concrete, to rein- 
force them with metallic members, in order to provide for 
the tensile stresses, in the same manner as takes place in 
all armoured concrete structures. Preferably, these 
supplementary aids should consist of hoops or metallic 
bands, which are best suited for strengthening solid 
bodies under stresses of compression.* Theory and prac- 
tice were not found to agree in the application of 
formula (III.) Specimens of granite of small dimensions 
were selected to ascertain the resistance of that material 
to compression. Cubes, with sides equal to 3°2in., bore 
on the average nine tons per square inch, and prisms, 
2hin. x 3}in., resisted 8-2 tons. Summing up, it appears 
from these experiments that there are two principal 
points to be carefully attended to in dealing with the 
question of granite articulations. The first is to find the 
relation that exists between the load and the tensile 
stresses which it brings into play. The second is that 
the conditions attending experiments, respecting tke 
strength of these articulations, should be made to assimi- 
ate, as much as possible, to those which obtain in actual 
construction. 





PUMPING MACHINERY. 





In a paper on this subject recently read before the Engi- 
neers’ Society of Pennsylvania, U.S.A., Mr. G, A. F. Ahlberg 
stated that the area of clear waterway through a set of valves 
should not be less than 40 per cent. of the plunger area for 
pumps having a speed of 100ft. per minute; for 150ft. it 
would require from 60 to 70 per cent., and a piston speed of 
200ft. per minute should require a valve area at least equal 
to the plunger area. A good common practice is to make 
the valve area such as to give the water a velocity of 250ft. 
per minute. Valves of india-rubber and bronze are generally 
used, but in the Reidlet pump there is a mechanically- 
operated valve on each inlet and outlet, and these are closed 
just as the direction of motion of the pump piston is reversed. 
By the use of this valve large waterways are provided, and 
by its mechanically closing, slip and pound is prevented 
when the pump reverses. In the duplex pump the valve 
motion is so designed that the steam piston of each pump 
shall have the controlling movement of the steam valve of 
the opposite pump; the effect is to allow one piston to proceed 
to the end of its stroke, and gradually come to a state of rest. 
During the latter part of this movement the opposite piston 
then moves forward in its stroke, and also comes to a state of 
rest, but in its movement forward, and before reaching the 
end of its stroke, the steam valve controlling the first piston 
is reversed, and in consequence the first piston returns to 
its original position, and in nearing the end of its stroke it, 
in a similar manner, reverses the steam valve controlling the 
second piston. These movements are both uniform and con- 
tinuous. The time allowed at the end of each stroke before 
the piston takes up its return motion is sufficient to permit 
the water valves to seat quietly, and to allow the incoming 
supply to completely fill the water cylinder. To attain the 
best economy possible with greater rates of expansion, and 
still obtain the compactness of this type of pump, various 
types of compensators have been introduced. The Worthing- 
ton device is perhaps the best known. In this the energy of 
the steam at the beginning of the stroke not only overcomes 
the resistance of the water pumped, but also forces hydraulic 
plungers, moving in trunnions, against a fixed pressure 
stored in an accumulator. When the centre of the stroke is 
reached this stored energy is gradually returned to the pump 
after the steam is cut off, and when it is expanding in the 
cylinder. A decided increase in the economy of-operation 
results. Another type of compensator is the Heisler, in which 
the cylinder of one side at full steam pressure transmits a 
portion of its force to aid the other side, which is working 
expansively. 

The greatest economy in pumping machinery has been 
developed by what is known as the crank and fly-wheel type. 
Compound steam pumps are not recommended for pressure 
pumps where the service is very irregular, that is, where a 
pump works with great violence for a few minutes, and then 
comes to a state of rest. If the action of the pump could be 
made continuous over long intervals of time, say several 
hours, then compounding is recommended, providing the 
initial steam pressure is not less than 70 lb. In many 
cases, however, the pump could be made to work more regu- 
larly, provided it is made large enough for the purpose, and 
if a large enough accumulator is furnished. 








STEAM TURBINE Exectric Licht PLANT.—The new generating 
station of the Boston Edison Electric Illuminating Company, 
U.S.A., will have twelve turbine units volted at 5000 horse-power, 
arranged in a single row from end to end of the turbine-house, so 
that the centre of each is about lift. from the wall that separates 
the turbine-house from the boiler-house. In line with each turbine 
unit, but located on the other side of the wall, is the row of eight 
boilers that supply it with steam, each of which has a nominal rating 
of 500 horse-power, or 4000 horse-power for the group. Each row 
of eight boilers is set in four batteries and runs across the smaller 
floor dimension of the boiler-house, so that when completely 
equipped this house will contain twelve parallel rows of 
boilers. Each group of eight boilers supplies steam to only 
a single turbine and its pumps. The rows of boilers are arranged 
in six pairs, the two rows of each pair being back to back, 
with a chimney between them for their common use. Near each 
turbine unit there are grouped a centrifugal pump with direct- 
connected engine to handle the condensing water, a wet vacuum 
pump direct-connected to its driving engine, a steam-driven boiler 
feed pump, a steam-driven oil feed pump for the step bearing of 
the turbine, an accumulator to store oil under pressure for the 
turbine bearing, a separator between the condenser and the dry 
air pump to prevent the passage of water to the latter, and a feed- 
water heater and a hot well for the storage of water. The 
turbines are of the Curtis type, 12ft. diameter, 30ft. high, and 
weighing 260 tons. The generator weighs 82 tons, of which the 
armature represents 40 tons. It has fourteen poles, and runs at 
514 revolutions, developing current of sixty cycles per second. 
The armature delivers 6900-volt three-phase current, which is 

ssed to oil switches, and then to three-conductor bus bars. The 

ilers are of the Babcock and Wilcox water-tube type, with 
5120 square feet of heating surface to each boiler. There are no 
fuel economisers, but the products of combustion pass direct to 
six brick chimneys, 250ft. high and 16ft. diameter at the top. 
Each chimney serves a group of eight boilers. 





* Zietschrift des Vereines deutscher Ingenieure, October, 1903, 
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STONE-WORKING MACHINERY. 

Two illustrations herewith represent a new type of 
machine for surfacing stone, being especially adapted for 
granite. It consists of a main standard A—above—provided 
with guides in which the slide B is moved up and down by 
means of the geared crank disc C, the connecting-rod being 
attached to a projecting horn at the lower end of the slide B, 
and motion being transmitted by means of the pulleys D on 
the pinion shaft. The slide carries four circular cutters, free 
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to revolve. These may be either flat or coned dises, accord- 
ing to the kind of work and nature of the stone, and the 
slide is balanced by a weight suspended in a pit at the back 
of the machine. The bed E, upon which slides the table F, 
carries a shaft. Upon this bed four worms W are keyed, 
which gear with a worm rack attached to the underside of 
the table, and impart to it working feeds and quick feeds in 


both directions by means of gearing. The block of stone, 
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after being roughly scabbled, is so placed on the table that it 
overhangs the edge by an amount determined by the depth 
of cut to be taken. It is then fixed in position by means of 
joists, beams, and wedges, which are held in the two brackets 
G, placed one at each end of the table.. The roller I, carried 
on the bracket J, projecting from the standard A, bears 
against the steel joist H, and holds the stone firmly against 
the pressure of the cut. The table is provided with wheels, so 
that it can be rolled on rails up to the bed, on to which it isdrawn 
by the worm shaft, and by which it is pushed off on to rails 
at the other end. By means of 
cross trolleys and return rails two 
or more tables can in this way be 
circulated, and the loss of time 
involved in changing stones is 
practically obviated. The table 
is then made to travel, and the 
stone is carried past the cutters, 
which operate vertically up and 
down. Directly the stone comes 
into contact with the cutters, 
which are set at certain angles to 
the stone, they begin to roll and 
split off the irregularities of the 
advancing stone by their rolling 
wedge-like action. Even surfaces 
with straight toolmarks at right 
angles to the length of the stone 
are thus obtained. 

To avoid breaking down the 
edges of the stone when the 
cutters run off at the finish, it 
is necessary before. starting to 
roughly pitch back the edge of the 
stone which is finished last. The 
four cutters on the slide are 
arranged to work in different 
levels, the first one coming in 
contact with the stone being the 
roughing cutter, and the last one 
finishing by only taking about in. 
off the surface. This principle of 
step-cutting enables heavy cuts to 
be taken, and unplucked surfaces 
to be produced in one operation. 
The work involved in changing 
the cutters for the purpose of 
grinding is reduced to a minimum 
by hinging the tool box, which 
contains the bearings for the cutter 
spindles, in the slide, so that the 
cutter bolts can be readily reached 
by swinging the tool box to one 
side. The cutters are ground by 
means of a special grinder, which 
is fixed to the trough of a grind- 
stone. 

a eh The slides are entirely protected 
- from dust by a shield, not shown 
in the illustration. The power 
required is small, varying from 
2 to 6 brake horse, according to 
the size and nature of the stone. 
The wear of the cutters is slight, 
and the tool cost is said to work 
a out at considerably less than that 
attendant on hand labour. The 
output of these machines is, of 
course, dependent on the nature 
of the stone being dealt with, the nature of the tool-marking 
it is desired to produce, and the size of the surfaces. The 
advance of the stone past the cutters varies from lin. to 
| 14in. when dressing very-hard and medium hard granite, to 
| 4in. per minute when dressing gritstone, and does not differ 
| much for wide or narrow surfaces. It is therefore advisable 
| to present surfaces as large as possible to the machine, and to 
split the stone afterwards to the required dimensions. It is 
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also advantageous to scabble the stone, leaving about 14jn 
for the cutters to remove, so that the surfaces can be finished 
at one operation. The time required to dress a surface sft 
long and 3ft. wide, or 24 square: feet, is as follows :—Qy 
hardest granite, 14 hours; on medium granite, 1 hour; oy 
gritstone, 25 minutes. 

A drawing shows a sett-cutting machine, the principal fea. 
ture of which is a drop hammer, the strength of the blow 
of which is under the control of the operator. The monkey 
in which the hammer head is fixed can be raised to any desired 
height, so that alight or heavy blow is given, by merely 
pressing a lever with the foot. The monkey is provided with 
a long wooden stem securely wedged in it, which passes 
between two rollers at the top of the slide. These rollers con. 
tinually revolve in opposite directions, and by means of two 
pairs of gear wheels excentrically placed on the shaft carrying 
the rollers, are made to approach or recede from one another, 
thus gripping or releasing the wooden stem. In this way 








STONE-SURFACING MACHINE 


the monkey is made to rise or fall. The gear wheels are 
actuated by levers controlled by a single pedal. The anvil 
consists of a long edged chisel, wedged in an iron block, which 
is set-in a large block of hard wood. This acts as a buffer to 
the blows of the hammer. The stone is supplied to the left 
of the operator in blocks of convenient size; the operator 
places a block on the chisel in the required position, gives it a 
few light blows with the hammer so as to enter the chisel, and 
then splits the stone with a heavy blow. Granite 12in. thick 
can be split in this manner. The machine only requires 
1} horse-power to work it, and any intelligent labourer can 
soon learn to operate it so as to give the maximum output. 
The greater part of the setts produced are marketable as they 
leave the machine, but the best class of setts require subse 
quent hand trimming. The makers state that to work the 
machine with the greatest economy setts of different sizes 
should be made at a time, so as to reduce the waste to a 
minimum. 

Messrs. Brunton and Trier, 1, Great George-street, West- 
minster, are the makers of these machines. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

A new four-cylinder compound locomotive.—The New York 
Central Railway, U.S.A., has put in service a four-cylinder 
balance-compound locomotive, which differs from the de 
Glehn, Von Borries, and Vauclain systems in several respects. 
The engine is of the Atlantic type, with four coupled driving 
wheels, a four-wheeled leading bogie, and a single pair of 
trailing wheels. The high-pressure cylinders are inside, 
forward of the smoke-box, and their connecting-rods drive the 
first coupled axle. The low-pressure cylinders are outside, in 
the usual position in line with the smoke-box, and their con 
necting-rods drive the rear coupled axle. The driving wheels 
are connected by coupling-rods. Piston valves are used, but 
so placed that the valves of each pair of high-pressure and 
low-pressure cylinders are on the same stem, so that only 
two valve motions are used, and these are of the ordinary 
Stephenson link pattern. The leading dimensions are as 
follows :— 

Cylinders, high-pressure. . 
Cylinders, low-pressure . 
Driving wheels .. .. 6ft. Tin. 
Weight on drivers Saree Ge . 100 tons. 
Weight, total ae . J “a6 . DD gg 
Boiler, diameter oft. 
Boiler pressure .. 220 Ih. 
Tubes, number 390 Ib, 

,, diameter .. 2in. 

» length 16ft. 
Heating surface. . 3446 sq. ft. 
Grate area “eS ay Pare 504 sq. ft. 

High-tension transmission circuits.—At a meeting of the 
American Institute of Electrical Engineers this subject was 
discussed, and it was shown that as long as circuits were 
operated at 1000 volts, and there would be not over 20 or 25 
kilowatts load on a branch circuit, link fuses on a porcelain 
base for branch circuits were tolerably satisfactory. On the 
present 2000-volt circuits, however, the load on a branch was 
likely to be from 50 to 70 kilowatts. The blowing of fuses on 
a 2000-volt circuit of this capacity nearly always resulted in 
the destruction of the fuse-box. Enclosed fuses are good, 
but when exposed on a pole line for some months the filling 
of the cartridge becomes packed, and the results when the 
fuse blew are nearly as bad as with an open fuse. One com- 
pany had adopted the practice of connecting various circuits 
solidly into junction-box distributing centres without fuses. 
Branch circuits are sometimes provided with fuses at the first 
pole from the junction box, but the ‘station fuses on a feeder 
are mainly depended upon to open short circuits, In case of 
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a short circuit on the lines, all of the customers on a feeder 
would be cut off for two or three minutes, while a fuse was 
being replaced at the station, as against the old arrangement 
of cutting off possibly one-third of the consumers on a feeder 
for two or three hours, while the lineman could reach the 
fuse box and repair the damage. Many cases of burn-outs of 
transformers are due tq lack of oil. A company which made 
an inspection of its transformers found that the oil was low 
in a very large number. A transmission line, with iron poles 
set about 600ft. apart, reduces the number of line supports to 
about 20 per cent of the number required with under 
poles, and reduces the number of points at which break- 
dowus may occur in corresponding ratio, With this span 
the wires or cables should have a sag of 2 per cent., or 12ft. 
The tendency now is to build steel poles for long-distance 
transmission lines. 

Pumping engine.—-A new pumping engine installed by the 
waterworks company of Danville, U.S.A., has given some 
very high results in efficiency tests. The engine is of the 
high-duty, horizontal, cross-compound, condensing type, 
with a capacity of 5,000,000 gallons per day, and designed for 
a domestic pressure of 95 lb. and a fire pressure of 125 lb., 
with steam at 1401b. The guaranteed duty was 130,000,000 
foot-pounds per 1000 1b. of dry steam, when run at 5,000,000 
gallons capacity, or 120,000,000 foot-pounds when run at half 
this capacity, the tests to be for twelve hours’ run. The 
tests at half capacity showed 131,500,000 foot-pounds, while 
at half speed the duty was 126,500,000 foot-pounds. The 
steam cylinders are 17in. and 36in. diameter, connected to 
two double-acting plungers, 12$ir. in diameter, all with 
35in. stroke—the piston specd 
being 280ft., or 463% revolu- 


But, as a matter of fact, they have an important influence in 
protecting the community from the germs of water- 
borne disease. Where filtration is used, the storage will be 
generally before filtration, on account of the development of 
microscopic growths in filtered water. The result of the 
present tendency will be the expenditure—within the next 
few years—of large sums of money for dams, reservoirs, filter 
plants, pumping plants, and other engineering works in con- 
nection with purer water supply. And with this there will 
be an increased adoption of the water system, and methods 
to prevent waste, so that the pure water may be distributed 
abundantly but economically. 

Permanent way with steel longitudinals.—Two shert_ sec- 
tions of permanent way on an American railway and an 
American tramway have recently been laid with a system of 
steel longitudinals, although European experience with this 
type of construction does. not promise very encouraging 
results. The longitudinals are approximately of semicircular 
section, but flattened on top to form the rail seat. The sides 
are of 9in. radius, and the edges are turned out as wide 
gutter-like flanges. The depth is 9in., and the total width 
over the flanges is 22in. The longitudinals are of pressed steel 
plate, gin. thick, and are made in lengths of 8ft., with one 
end reduced in section from 6in., so as to make a slip joint. 
Each length of 8ft. has two tie-bars, consisting of steel 
channels, 4in. wide and 2in. deep, the sides of which lie in 
slots in the top of the longitudinals. The flange rails rest 
directly on the rail seat, and are held by two pairs of spring 
clips between each pair of tie bars. The clip is hook-shaped, 
with a short upper leg resting on top of the rail flange, and a 





tions, per minute. The cylin- 
ders are steam jacketed and 
have clearances of .23in. and 
23in., while the steam and ex- 
haust ports’ have areas equal 
to 44 per cent. and 6 per cent. 
of the respective piston areas. 
The valve gear is of the Corliss 
type, with a single excentric 
to each cylinder; the valves 
are 4in. diameter on the high- 
pressure, and Jin. on the low- 
pressure cylinder. The fly- 
wheel is 124ft. diameter, weigh 
ing nine tons. The receiver 
has a volume four times as 
great as that of the high-pres- 
sure cylinder. The pump 
valves have india-rubber discs 
3gin. diameter, and the area 
through the suction and de- 
livery valves is nearly twice 
as great as that of the plunger. 
Four air chambers of 7 cubic 
feet capacity are formed in the 
force chambers over the pump 
cylinders, and another cham- 
ber of 35 cubic feet capacity is 
placed on the suction pipe. 
Skylight construction. — In 
large glazed roofs, such as those 
of railway stations, factories, 
&c., the cost of maintenance, 
cleaning, and repairs is a large 
item, and includes means for 
protection against falling 
pieces of broken glass. The 
Pennsylvania Railroad, U.S.A., 
which has several large station 
train sheds with arched roofs, 
has recently had inspection 
made as to the relative merits 
of the different styles of glaz- 
ing employed. The general 
conclusions of the committee's 
report are as follows :—(1) Gas 
and smoke, from their influ- 
ence on the metal framework, 
ure the direct cause of the 
breakage of glass. (2) If the 
glass is fitted tightly in metal 
frames, the expansion and 
contraction will cause fracture 
of the glass. (3) There is 
about equal breakage of ribbed, 
hammered, and wire glass, but 
the wire in the latter does not 








cause fracture. (4) Larger 
sizes of glass break more 


readily, and glass set hori- 
zontally or at an angle breaks 
more readily than glass set 
vertically. (5) Wire netting 
hung under glass to catch broken pieces is unsatisfactory, on 
account of corrosion. (6) Wire glass is most desirable, as 
when broken the wire will generally hold it together until 
repairs can be made. (7) Steel sash bars are undesirable on 
account of corrosion. Wooden bars with outside zinc caps 
are better. Zine expansion bars with brass bolts are recom- 


GREAT 


mended. (8): The size of glass panes in skylights should not 
exceed 24in. by 36in. (9) For train sheds, a lantern or 


clerestory construction is recommended, the clerestories 
being far enough apart not to obstruct each other’s light. 
The glass to be small, set in frames loose enough to allow for 
expansion and contraction of the roof framing. (10) The 
clerestory should be ventilated at the top, the opening being 
covered with an umbrella shelter; also a continuous opening 
along the eaves above the glass. 

Improvements in American water-supply. methods.—One ot 
the marked features of American methods of water supply 
has been wasteful use of a most reckless character, and water- 
works have gone on in many cases increasing their capacity 
without attempting to check the waste. The natural result 
has been that more attention has been paid to quantity than 
quality. At the present time, however, there is a decided 
tendency towards more economical methods of operating 
without attempting to check legitimate use—and towards 
greater care in selecting and supplying wholesome water. 
Many smaller towns direct foul streams into the mains, and 
several typhoid epidemics have occurred under those condi- 
tions. The advantages of storage of water as a means of 
purification are being increasingly recognised. It has been 
very generally considered that storage reservoirs were simply 
to provide for, periods of drought or low water, or sometimes 
to allow for the settlement of dirt or wind in suspension. 








CENTRAL LOCOMOTIVE—FOOT-PLATE 


long horizontal lower leg which passes entirely through the 
longitudinal and has its end bent down on the outer side. 
The weight of the permanent way complete, exclusive of 
rails, is about 200 tons per mile. The ordinary longitudinals 
can be used for curves as sharp as 500ft. radius, but specially 
curved lengths are used for sharper curves. In laying, a 
3in. bed of stone is first placed, and as each length of the 
longitudinal is laid upon it the stone ballast is thrown in at 
the end. When a length of permanent way.has thus been 
laid and the tie bars connected up, the ballast is packed in 
from each side in the usual way. 





LOCOMOTIVE FOR THE GREAT CENTRAL 
RAILWAY. 

We illustrate this week very powerful locomotives of 
the Atlantic type, built by Beyer and Peacock, Gorton 
Foundry, Manchester, to Mr. Robinson's designs, for the 
Great Central Railway. The following are the principal 
dimensions :— 


Cylinders— ft. in. 
Diameter of cylinders 0. 19 
Stroke of piston , : 0 26 
Length of ports . : : 1 _-d 
Width of ports ; ae a FD 
Balanced valves 
Distance apart of cylinders, centre to centre 6. 8 
Distance between centre of valve spindles 2° 5 
Lap of valve . : 0 1 
Maximum travel of valve .. oF eee ac Gos ay 





Lead of valve 

Stephenson link motion 

Diameter of piston-rod 

Length of slide blocks... . 

Length of connecting-rod between centres 


Wheels, steel 


Diameter of driving wheel 

Diameter of leading wheel 

Diameter of bogie wheels 

Diameter of carrying wheels 

Thickness of all tires on tread 

Width of all tires on tread 

Distance from centre of bogie and centre of 
driving wheel.. 

Centre of bogie wheels 

Centre of driving wheels to centre of trailing 
i ee ee ed ‘ 

Distance from centre of driving wheels to front 
of fire-box ....... mee 

Distance from centre of trailing wheels to back 
buffer plate as) ; 


Axles, steel 
Driving and leading 


Diameter of wheel seat 

Diameter of bearings 

Diameter at centre 

Distance between centre of bearings 
Length of wheel seat 

Length of bearings 


Trailing axle 


Diameter of wheel seat 

Diameter of bearings ... 

Diameter at centre 

Distance between centre of Learings 
Length of wheel seat ... B 
Length of bearings 


Bogie axle, steel 


Diameter of wheel seat 

Diameter of bearings 

Diameter at centre oa 

Length of wheel seat ... 

Length of bearings ; er 
Distance between centre of bearings 


Crank pins, steel— 
Driving— 


Diameter of crank pin for conuccting-rods 
Length of bearings for connecting-rods . 


Leading — 


Diameter of crank. pin for coupling-rods 
Length of bearing for coupling-rods 


Driving 


Diameter of crank pin for coupling-rods 
Length of bearing for coupling-rcds 


Frames, steel 


Distance between frames 

Thickness of frames agi > 
Distance between bogie frames... 
Thickness gy. Sat 


Boiler, steel 


Centre of boiler from rail 

Length of barrel (telescopic) 
Diameter of boiler outside at front . 
Thickness of plates 

Butt joint 

Pitch of rivets 

Diameter of rivets 

Thickness of smoke-box tube plate 


Fire-box, steel 


Length outside aed 

Breadth outside at bcttom 

Depth below centre line of boiler at front end 
Depth below centre line of boiler at kack end 
Thickness of front plate aa 
Thickness of back plate 

Thickness of sides and top. 

Distance of copper stays apart 

Diameter of copper stays 


luside fire-box, copper 


Length at the bottom side 
Breadth at the bottom side 
From top of box to inside shell 
Depth of box inside at front 
Depth of box inside at back 


Tubes, charcoal iron 


Number of tubes 


Length of tubes between tube plates 
Diameter outside... ... eas 
Thickness, No. 11 B.W.G. 

Diameter of exhaust pipe nozzle 
Height of chimney from rail 

Heating surface in tubes 

Heating surface in fire-box 


0 0% 
0 3} 
] 4 
i! 3 
6 9 
6 9 
3 6 
i 3 
0 Hy 
0 3&8 
1§ = 3h 
6 6 
ae 

] 4 
G 1 
0 &s¥ 
0 Ss 
0 7 
3.9 
9 @ 
0 ¢ 
0 7 
0 6 
0 64 
6 7 
0 2 
0 11 
0 6} 
0 6 
0 i 
0 6,5 
0 9 
3 & 
9 6 
O 54 
0 5} 
0 3 
0 6F 
0 34 
4 I 
0 
2 94 
0 lt 
ee 
Ib oO 
4 
0 OF 
CE oS 
0 O04 
0 Of 
S 6 

t O04 
ee. 
>» 9 
O OF 
0 O#4 
0 Of 
0 3 
0 1 

7 103 
3 54 
l 7% 
5 . 
4 if 
221 

ft. in. 
15 i 
@ 3 
- «a 
3 3 
1777-9 sq. ft. 


133-1 sq. ft. 





Total 
Area of fire-grate 


Weight of Engine in Working Order. 


26 


1911-0 sq. ft. 


sq. ft. 


Tons. Cwt. 


On bogie wheels ... 
On leading wheels 
On driving wheels 
On trailing wheels 


Total 
Weight of Tender in Working Order. 
On front wheels 
On middle wheels 
On trailing wheels 
Total i ; 
Tender. 


Wheel base 


From front buffer beam to centre of leading 
wheels. tiene td 

From centre of leading wheels to centre of 
middle wheels ‘ : 

From centre of middle wheels to centre of 
co eer ones 
From centre of trailing wheels to back buffer 

beam : 


Wheels, steel— 


Diameter of wheels on tread 
Thickness of tires... .. 


Axles, steel— 


Diameter of bearings 
Length of bearings 
Diameter of wheel seats 
Length of wheel seats.:. 
Distance of centre bearings 


Frames, steel— 


Distance between inside frames 
Thickness of inside frames 
Distance between outside frames 
Thickness of outside frames 
Capacity of tank ... 

Coal space 


14 9 
18 8 
18 12 
15 7 
66 16 
14 0 
1Z i 
13 =O 
10 5 
ft. in. 
t 1 
6 6 
6 6 
{ 3 
4 3 
Q- 3 
0 6 
0 il 
0° 732 
0 68 
6 7 
, <o 
0 (sk 
+ ie 
0 i 
3250 gallons 


200 cu. ft. or 
§} tons 
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100-TON 


BREAKDOWN CRANE 








100-TON BREAKDOWN 
CRANE. 

A SPECIAL feature of the breakdown equipment of American 
railways is the extensive use of very powerful steam cranes, 
capable of hoisting bodily a locomotive or tender or a huge 
goods wagon with its load. These are generally revolving jib 
cranes mounted on heavy platform wagons with double bogies. 
Cranes capable of lifting 50 and 60 tons are very general, 
while the Pennsylvania Railroad and some other lines have 
cranes of 75 tons capacity. This is not the limit, however, 
fora number of railways are now introducing cranes of 100 tons 
lifting capacity, in order to expedite work. 

In the accompanying illustration is shown one of these 
powerful machines, built for the Denver and Rio Grande 
Railroad. The jib is of very heavy construction, pivoted at 
the heel, and carries three sets of hoisting tackle, all of 
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and the crane simply resting on its wheels, the hoisting | 


capacity is 20 tons within 17ft. radius for the main hoist, and 
15 tons within 20ft. radius for the auxiliary hoist. 

The jib is pivoted at the heel, and supported at the head by 
a topping lift. When the jib is lowered to pick up a wagon 
at long radius, it may not be possible to lift this wagon very 
far—especially if it is a big box goods wagon—without bring- 
ing the hoisting tackle ‘‘ chock a block.’’ To provide for this, 
the topping lift is made strong enough to raise the jib with 
maximum load attached, so that by ‘‘ topping ”’ the jib even 


| a large car. can be raised high enough to swing clear. 


The engine, boiler and jib are mounted on a turning 
platform, which can be revolved in 40 to 50 seconds with the 
jib carrying a 100 ton-load. The three hoisting drums are 
mounted end to end, with shafts carried in heavy side frames, 
to each of which is attached a horizontal engine with a cylinder | 
10in. by 12in., the two cylinders driving a main crank shaft. 


the large gears are cut in rolled weldless steel locomotive tires 
The drums and sheaves are of large diameter, and the hooks 
and pinions are of nickel steel. 

At the rear end of the revolving platform is the verticas 
boiler, 4ft. 8in. diameter, carrying a working pressure 9 
125 lb. per square inch. - Here also are a coal bunker of 
2500 Ib. capacity, and a water tank of 400 gallons capacity, 
The crane man is stationed at the part of the platform close 
to the heel_of the jib, where he has full oversight of the work 
and has ready at hand a series of levers by which he can con. 
trol with great nicety the movements for hoisting, Winging 
and topping. 

The underframe, or platform wagon, has a pair of deep plate 
girders 21ft. long connected by headstocks of similar con. 
struction, and by the bolsters, while steel diagonals run from 
these bolsters to the corners. Over the framing is a stee| 
deck. This underframe is mounted on a pair of four-whecleq 
bogies with steel-tired wheels 3ft. diameter, giving a total 
wheel base of 174ft. The axle journals are.6in. by 10in, 
The Westinghouse air brake is applied to all the wheels, and 
the regular automatic couplings are used. To increase the 
base and stability in making side hoists, there is a heayy 
beam or outrigger at the middle of the frame, which can bo 
run out on either side. This consists of a pair of rolled stee| 
joists, with the end fitted to rest on a shoe m a third joist 
which lies parallel with the rail and is supported by timber. 
ing or jacks. Where this outrigger passes through tho side 
frames, the webs are reinforced by heavy cast iron frames. At 
each corner of the main* frame, also, is a hinged jack-arm, 
which projects outside the rails and takes a bearing, on 
timbers or a screw jack. 

The weight of this breakdown crane in running order is 75 
gross tons of 2240 lb., and it was built by the Bucyrus Dredge 
and Crane Company, of Millwaukee, U.S.A. 


SUPERHEATERS. 





Durinc the last nine years Hick, Hargreaves and (o., 
Limited, have made a large number of superheaters. 
superheaters, originally made with cast iron top headers, 
and more lately, in the case of high pressures, with cast <tee| 
headers, have done very well. We are informed that 
there has never been the slightest accident with any one of 
them, though a number of even those with cast iron headers 
have been worked continuously at as high a pressure as 
200 Ib. per square inch. During the last few years, however, 
a very general demand from boiler insurance companies aud 
consulting engineers has arisen for superheaters having al! 
the parts exposed to a high temperature made of wrought 

| steel, to the exclusion of any cast metal. As the result Hick, 
| Hargreaves and Co. have designed and patented two alter- 
native designs, which we illustrate. 
Fig. 1 shows an arrangement with twin headers, one for 
the inlet, the other for the outlet. These consist simply of 
| plain thick wrought steel tubes, drilled to receive the tubes, 
with a plugged hole on top, through which to insert the 
expander for the pair of tube ends opposite. Each header 
has a cast steel inlet or outlet bend and a blank cover secured 
by a central bolt, allowing the connecting bend to swivel 
through a considerable angle. One of the top plugs is 
arranged to carry a spring-loaded valve fitted with easing 
gear, and two more of them with pockets to receive ther- 
mometers, and these can obviously be arranged to take th 
place of any of the plugs. 

Fig. 2 shows an arrangement with a single wrought stec! 
header, formed out of a thick boiler plate welded up and 


These 


| flanged, provided with a central diaphragm made in two 


taper pieces for ease of insertion and withdrawal. The ends 
of the diaphragm are shaped so that the steam enters on one 
side of the diaphragm and leaves on the other. The ends of 
the header are angled to receive the inlet and outlet pipes, 
and facilitate the expanding of the tubes, which it is found 
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specially made wire rope. For heavy work there is-a six- 
part hoist of 100 tons capacity ; for lighter work, a two-part 
hoist of 40 tons capacity, and a single rope of 14 tons capacity. 
The drum of the latter can be released from the gearing, so 
that the rope can be pulled out by hand without overhauling 
the machinery. In making heavy hoists, the machine is 
steadied and given a wide support by means of projecting 
jack arms, under which temporary timber blocking is built 
up to support the arms direct or the screw jacks placed 
under them. With the base of support thus extended, the 
main hoist can raise a load of 100 tons within a radius of 18ft., 


or 50 tons within a radius of 25ft., while the second hoist can | 


lift 40 tons within a radius of 30ft. Without these supports, 


Part Long 
Sectional Elevstion 


WY; 
I 


itudina 


Sean 
SSS 
RRS SAVQ@ny 


SIS 


SS 
SS 
WSS 





SS 


S 
S 


S 


S IW 


SS 
INA 











WS 


SS 
SSS Vv 














SS 
WS 














J 













































































ALL-STEEL SUPERHEATERS 


Each drum has a train of spur gear, operated from the engine 
shaft by a friction clutch. The swinging machinery consists | 
of a train of spur gearing, driven from theeengine shaft | 
by a pair of friction clutches, one for each direction. 
These clutches can be operated while the crane is hoisting. 
When both clutches are out of gear, a friction brake is 


automatically applied to keep the crane from swinging, | 


but if a heavy side pull comes upon the jib, the brake will 
release it and allow it to swing before the strain becomes 
severe enough to endanger the gearing. 


There is no worm gearing, but spur gears and friction | 


clutches are used throughout. All gearing is cut, with the 
exception of the last two reductions of the swinging gear, and 




















UY ; 
Fig Zz: 


can be done with the modern self-feeding expanders from 
either end. Both the designs retain the U-shaped tube of 
comparatively small diameter, and of cold solid-drawn steel, 
of which there have been many years’ successful experience. 
| Both designs have the further advantage of avoiding the 
| considerable cost of the dies which are required when 
stamped plates are used, and above all they both avoid the 
| joint or joints over the full length of the superheater, which 
| can only be made satisfactorily with very thick and heavily- 
| bolted flanges, such as are easily obtainable with the old form 

of cast iron header and thick wrought steel tube plate, but 
difficult to obtain where the whole header is formed of 
| wrought steel plates. 
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EXPERIMENTS WITH A LATHE TOOL 
DYNAMOMETER.* 


By Me. J. T. Nicorson, D.Sc., Professor of Mechanical Engi- 
ering at the Municipal School of Technology, Manchester, 
sometime Professor at McGill University, Montreal. 


Ix the tool-steel trials made by the Manchester Committee in 
1902-03 -the report upon which was published by the Manchester 
Association of Engineers in their ** Transactions ” for 1903—there 
appeared an entire lack of uniformity in the shapes and angles of 
the tools submitted by the eight competing firms. There was also 
no obvious connection between the shapes and angles of the tools 
and the cutting forces upon these tools deduced in the report from 
the electrical power measurements made by the Committee. 
Neither did the shape or angle supply a clue to the causes of 
sueve-s and failure in the various trials with different tools, 

On the other hand, the nec2ssary reconsideration of the design 
of lathes for the rapid aud heavy cutting rendered possible by the 
new s‘eels introduced by Taylor and White, and now everywhere 
adopted, calls for a thorough and systematic investigation of the 
forces acting upon a cutting tool. If a standard area of cut can 
be agreed upon for the various sizes of lathe, a knowledge of the 
forces to be overcome when taking that cut—-not only for turning 
the work against the tool, but also for moving the slide-rest and 
saddle in both the traversing and surfacing directions—will enable 
the calculation of the stresses in, end the proportioning of, the 
various parts of the machine to be gone about in a rational and 
scientitic way. 

No such knowledge has hitherto been available ; and it appeared 
to the author that the prosecution of a somewhat extensive research 
into the matter would well repay the time, labour, and expense, 
which it would necessarily involve. 

The present paper records the results of over 300 serial trials, 
cach requiring the making, recording, and reducing of from 50 to 
100 observations; but it is only to be looked upon as a first 
instalment of the work required to be done in order that the 
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Fig. 1. Side Elevation 
























































to the author to be open to the criticism of lack of scope, and This strut I is kept in place during the cut by the stirrup-shaped 
i | piece K, which is hinged on the tap bolts L, and retains I by means 


exaggeration of detail. His experimental apparatus, consisting of 
a Smith and Coventry’s tool-holder, with a ,;‘;in. steel pin driven 
through it to act asa fulcrum between the cutting force at the 


of two pointed screws M, which enter the centres of the tool steel 


| pin N, connecting the double and single eye, as shown. 


front and the weight scale at the back, was obviously unsuited for | 


heavy cuts, the steel pins having to sustain the sum of both the | 
opposite end for taking the diaphragm, strut A, Figs. 3 and 4. 


cutting and weighing forces. In the dynamometers described in 


this paper this error has been avoided, and by placing the | 


horizontal and vertical axis about which the tool is free to move at 
the back, whilst the weighing thrust is applied at the front near 


the cutting end, and therefore between point and axis, the latter | 


has only the small difference between the cutting and weighing 
forces to sustain, and can be made correspondingly small and 
frictionless. 

Two dynamometers were made and used in these experiments ; 
they were each capable of measuring forces up to 15 tons on the 
tool re when taking a cut. In the first, means were only pro- 
vided for measuring the vertical force upon the point of the tool ; 
whilst in the second, not only the vertically directed force, but 
also that tending to push the tool and saddle. backwards, and that 
tending to cogen the traversing feed were observed. 

The second apparatus grew out of the first, and was only 
constructed after sufficient.experience With the simpler form had 
indicated the feasibility of a still freer suspension of the tool. 

The for#émeasurer itself consisted of an hydraulic support and 
a Bourdon gauge. The author had already had considerable 
experience with these supports, having constructed small ones for 
similar work, and a set for use in a rotatory transmission dynamo- 
meter, in the laboratory of the McGill University, Montreal. 
His attention was first attracted to them in connection with the 
reports on railway brakes presented to this Institution by Captain 
Galton,* in whieh a support designed by Mr. George Westing- 
house is figured and described, and was largely used in the 
experimental van employed by the former. The pressure was, 
however, recorded by connecting the interior of the support toa 
steam engine indicator, and as there was necessarily considerable 
leakage of the fluid past the piston, an auxiliary fluid-supply 


Fig. 4. Seetron-! Elevation, 
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Fig. 2. Front View. 








Fig. 3. 








Back View. 
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action of the tools used in a_machine shop may be thoroughly 
understoud, 

The thanks of the author, and, if the results herein contained 
should prove of value, those of the engineering public, should be 
given to those whose action alone rendered possible the carrying 
out of the work. First, viz., to the authorities of the Manchester 
Municipal School of Technology, who authorised the expenditure 
incurred for power, light, and mechanicai assistance, to a not 
inconsiderable amount. Secondly, to the firm of Sir W. G. Arm- 
strong, Whitworth and Co., for the continuance of their loan of 
the lathe used in the experiments by the Manchester Committee ; 
for the donation of the remainder of the material unoperated upon 
in those experiments, viz., three steel forgings, and three iron 
castings ; and for the gift of large quantities of their AW steel of 
various sections, 

The record of the experimenters in this field is not a very long 
one, In Hartig’s work, ‘‘ Experiments on the Efficiency of Machine 
Tools,” the law was enunciated that the cutting force varies in 
simple proportion to the depth of the shaving. In the ‘‘ Proceed- 
ings” of the Royal Society for December, 188], Mr. A. Mallock 
published certain observations, and the conclusions he deduced 
from these, upon lathe turnings, made in the engineering 
workshop at Cambridge University. He then gave an analysis of 
the forces acting upon the tool when removing the shaving ; and it 
will be interesting to compare his results, where possible, with the 
experimental data given below. Professor R. H. Smith published, 
in his work on ‘‘ Cutting Tools” in 1882, a series of diagrams and 
tables, giving the results of experiments made by him with a lever 
form of dynamometer for measuring the vertical force only ; but 
the cutting forces he measured never exceeded 1000 Ib., and the 
cutting speeds were all below 10ft. per minute. 

Professor Smith, in the preface to his bouk, takes Hartig 
severely to task for proposing the above-mentioned law of variation 
of force with depth ; but—although the author has not had access to 


Hartig’s work—-the results of the present experiments appear to | 


substantiate Hartig’s law to, at all events, a first approximation ; 


and, however valuable Professor Smith’s work may be, it appears | 
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LATHE TOOL DYNAMOMETER 


device had to be added, which not only disturbed the readings of 
the pressure, but also made the instrument more complicated. 

By reading the pressure on a Bourdon gauge, and taking 
precautions in making the joints, leakage can however be entirely 
eliminated ; and the author used the instrument in this form in 
1894, believing the method to be original. He has since found 
that many others had adopted the same plan for measuring a 
transmitted force, notably Napoli, Thomasset, and Maillard. 

The principal hydraulic support, used for measuring the vertical 
force on the tool.in both the first and second dynamometers, is 
shown in sectional elevation in Fig. 4. The compression piece A, 
when thrust upwards, produces pressure in the fluid, which com- 
municates by means of the small copper pipe B through the make- 
up plug fitting C with the interior of the gauge tube D. The 
body of the diaphragm casing E is held down to the lathe 
saddle by means of two bolts FF, Fig. 3. Care must be taken in 
filling the diaphragm to remove all air from the contained fluid. 
Distilled water, which is boiled after filling the casing, makes a 
satisfactory medium ; and a small filling screw fitted in the end of 
the gauge tube is necessary for ridding it of air. 

Turning now to the other end of the dynamometer, the tool was, 
in the first instance, free to move only about a horizontal axis— 
parallel to the lathe centre line. This arrangement is shown in 
Figs. land 2, The axis is formed by the points of two screws G 








| should thrust to the left, é.-.. 


The beam is about 2ft. 44in. long, has a fulcrum on the under 
side, and another knife-edge formed upon its upper side at the 


he fulcrum is a knife-edge 4in. long, formed on the beam, and 
resting on a flat steel plate upon the saddle. It is important that 
the knife-edges should be part of the beam, so that the leverage 
ratio may remain constantly the same, notwithstanding chatter. 

With this arrangement loads of over 10 tons on the point of the 
tool have been taken when cutting, with but little more vibration 
than what is felt when the tool is bolted to the tool slide in the 
ordinary way. The diaphragm only yields, when the fuid is air 
free, by the amount necessary to supply the increased volume of 
the gauge due to the added pressure, and the spring of the tube i« 
able to bring the arrangement back to zero when the load is 
removed. In order to assist thix action the tool—whose pvint is 
set centrally to the work—is adjusted with a considerable droop, 
so that, as with a spring tool, the cutting force diminishes when 
the tool deflects. 

In the second form of dynamourster the same large hydraulic 
support Z, Fig. 4, cast steel beam J, struts A and I, are used as in 
the first for measuring the downward force; but three other 
diaphragms are added to enable the backward and side thrusts tu 
be measured. The side elevation of the whole instrument is shown 
in Fig. 4, the plan in Fig. 5, and the front and side views in Figs. 6 and 
7. The loose cast iron cheek pieces are here replaced by a casting O, 
Fig. 5, shaped to fit round the tool clamp studs, and recessed to 
provide for the gimbal tool-holder P. The object of the latter is 
to allow the tool freedom to move about either a horizontal axis, 
parallel to the lathe centre line, or a vertical axis intersecting the 
other. Two pointed screws Q pass through O into centre punch 
marks in the gimbal piece P ; and two other similar screws R pass 
through the gimbal into pop marks on the top and bottom surface 
of the tool itself, As the tool point can now move horizontally, as 


Fig. 6. Front View 

















well as vertically, the strut | is pointed at the bottom and rests in 
a recess in the cast steel beam J, instead of upon a knife-edge 
formed upon itas before. The stirrup piece K is now only used to 
retain the strut I in the direction of the depth of the cut, that 
strut being free to tilt somewhat in the direction of the traverse 
feed. The two hydraulic supports S and T—with struts U and V 
of adjustable length—are suitably placed so as to retain the tool 
in a fixed position, in plan, relatively to the tool slide. When an 
experiment is about to be made, compression is put on both these 
supports S and T by screwing and lengthening struts U and V, 
so that the tool is firmly held sideways by two compressive forces 
of from 500 Ib. to 1000 Ib. each, acting upon it from the supports. 
If, then, the tool slide thrusts to the right when traversing, it will 
increase the pressure on the right-hand support T, and diminish 
by the same amount the pressure on the left-hand support 8S. If it 
draw into the cut, it will have the 
reverse effect. 

In order to allow of the back thrust of the tool being measured, 
the pointed screws Q are not tapped through the casting O itself, 


| but through sliding blocks W fitting in slots therein. An hydraulic 


| support X, with its strut Y, issupplied at the back of the tool ; the 


passing through two massive cast iron chocks H, which rest upon | 


the tool slide. The points of the screws enter into deep centre 
pops made on the sides of the tool before hardening. When the 
tool is resting freely between the two loose chocks, and the screw 
points are entered into the pops, the tool clamps are tightened down 
hard upon the former, and when the screws are then advanced up 
to the tool it has only one degree of freedom to move. Friction 
between the tool and the cast iron side pieces, due to vertical 
motion of the former, is prevented by interposing greasy plates 
between them ; and the toolis supported near its point by the strut 
I underneath it. 


beam J at bottom. 





* “ Proceedings,” 1878, pp. 467 and 590, also 1879, p. 170, 


| strut centre line being inclined at the same angle as the tool, 


which, for the reason above mentioned, droops somewhat towards 
the work. 
The tool projects very little behind the centres of screws Q, and 


| there is thus but little vertical or horizontal motiou of the point of 
| strut Y, where it touches the tool, when the latter moves under 


the detlections of the diaphragms of supports Z, 8, or T. Before the 
cut commences, support X is also put under pressure by screwing 
and lengthening strut Y, so that the tool is kept from running in by 
being pressed with considerable force through the blocks W, against 
the front of the slots formed in the casting 0. Should the tool, 
when taking its cut, thrust backwards with a smaller force than 


; > «as n pee Xx 
This is of adjustable length, is formed into a | that corresponding to the initial pressure put upon diaphragm X, 
knife-edze on top, and rests upon a knife-edge on the cast steel | 


that pressure must of course be suitably diminished by unscrewi: g 
and shortening strut Y. 


(To be continued.) 
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HYDRAULIC MACHINE FOR’ TWISTING 
AND STRAIGHTENING RAILS. | 


THE illustrations accompanying this show the arrangement 
and construction of a special machine recently designed and 
patented by Mr. G. Whale, chief mechanical engineer of the 
London and North-Western Railway, for the purpose of 
twisting or straightening iron or steel rails when cold. The 
primary object Mr. Whale had in view in designing the 
machine was to be able to twist the rails which form a 
diamond crossing, so that, whilst the point or toe of the 
crossing shall stand vertical, the heel of each rail shall be 
inclined at the same angle as the stock rail to which it is 
coupled, and thereby get a perfect joint. Hitherto this has 
not been the case, the stock rails being at an angle, usually 
1 in 20, and the crossing rails standing vertical. The conse- 
quence of this has been that when the crossing rails and the 
stock rails are joined together the ends do not coincide with 
each other, an imperfect joint being the result, which causes 
rough riding to vehicles passing over the joint and a consider- 
uble amount of jarring to the joint itself, and undue strain 
on the fish-plate bolts. By the use of this machine the rails 
can be easily and quickly twisted, when cold, to any angle 
required, and the objection of a bad joint avoided. As will 
be seen from the illustrations, one end of the rail to be twisted 
is held securely in a fixed bearing forming part of the bed of 
the machine, the remaining part of the rail passing through 
and engaging with one end of a lever resting freely in bearings 
in which it can revolve. The outer end of this lever engages 
with the ram of a hydraulic cylinder, the ram being actuated 
by water at a pressure of 2000 lb. per square inch, and 
admitted either to the top or bottom of the cylinder, and any 
movement of the ram, either up or down, revolves the lever 
holding the rail through a sufficient angle to give the neces- 
sary twist to the rail. The machine may also be used for 
straightening rails, if required, by means of the bottom part 
of the ram, the rails to be acted upon resting on blocks on 
each side of it. 








CURRENT FOR RAILWAY 
SIGNALLING. 


In the United States, where electricity is largely used for work- 
ing railway signals, a difficulty arose when lines were equipped 
for electric traction. The rails were necessary in each case 
for the carrying of current, and the power current interfered 
with the signal current. It was therefore decided to try 
alternating current for the signals on account of its ability 
to induce a current in another circuit in its vicinity without 
electric connection. The system was first tried last year on 
the North Shore Railroad running north from San Francisco. 
The length of line equipped was about 10 miles. The line was 
originally a narrow-gauge track which had been converted 
to standard gauge by the addition of a third rail. The rail 
common to both gauges was divided into block sections, so 
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are connected across the rails at the exit end of each track 
circuit. Across the rails at the entering end are connected 
the terminals of the induction relay. Through this circuit 
passes simultaneously two kinds of current, namely, the 
alternating current induced by the primary of the trans 
former and the direct from the car motors. The direct current 
tends to nullify the effect of the alternating current, so that an 
impedance coil is connected across the relay terminals or 
track rails. This coil has a low ohmic resistance, but a high 
impedance to the passage of alternating current, and serves 
the purpose of shunting the direct current from the relay and 
at the same time of compelling the alternating current to 
pass through the relay. Some of the track circuits are about 
a mile in length, and the track voltage varies from 8 to 14. 
There have been, so we gather, no failures in this alternating 
current scheme. The signals used were of the Union Electric 
Semaphore type, operated by eight volt storage batteries. 
Two sets of batteries were placed in the base of each signal. 
The batteries were charged at the rate of one-fifth ampére 
through a resistance from the500-volt power circuit. During 
certain hours of the night steam trains only are used, and the 
storage batteries are large enough to work the signals even 
though the charging-current is cut off. 





THE JUNIOR INSTITUTION OF ENGINEERS.—A visit of this Institt 
tion will be made on Tuesday evening, June 14th, at 6,30 p.m., to 
the motor car works of Messrs. D, Napier and Son, Acton Vale. 

Roya Institvtion, — A general monthly meeting of thr 
members of the Royal Institution was held on Monday afternoon, 


| the 6th inst., his Grace the Duke of Northumberland, K.(., 
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that trains of either gauge—whether steam or electrice—would | 
work the signals. The power to drive the trains and work the | 
signals is produced at a point some 180 miles distant, where | 
a large head of water is available. The transmission voltage | 
is 40,000, and the periodicity 60. The voltage is transformed | 
to 4500 at the railway power-house. For signal purposes 
connections were made to the neutral, and to one side of the 
three-phase system. Some 2300 volts single-phase were thus 


obtained. The track relay is of the induction type, and 
responds to alternating and not to direct current. An excess 
of direct current cannot cause a wrong operation © of 
the signal other than to cause it to go to danger, for if a fuse 
or other protective device fails to open the circuit, the relay 
coils will be destroyed. Two main feed wires extend the 
whole length of the system, and to these are connected the 
primaries of the track transformers. The secondary leads | 





| the Hon. C. A. Parsons, F.R.S., were elected members. 


president, in the chair. Mr. Richard Bagot, Mr. W. Carrington, 
Mr. E. G, Fellows, Mr. W. R. Freeman, Mr. R. F. Nicholson, and 
ww 
sincere thanks of the members were returned to Dr. Andrew 
Carnegie, who is so intimately associated with the iron and stec] 
industries, for his donation of £1200, to enable Professor Dewar 
and Mr. R. A. Hadfield to prosecute their joint investigation on 


| the ‘physical properties of steel and other alloys at low tem 
| peratures, an 


d to Dr. Frank McClean for his donation of £100 to 
the Research Fund of the Royal Institution. 


CoNTRACTS.—Messrs. Mather and Platt, Limited, have lately 


| received a repeat order for the extensions at Colchester, consisting 
| of a 500-kilowatt dynamo to be direct coupled to a Davey-Paxman 


engine; and also an order for an extension of the electric power 
plant which they lately supplied to a paper factory. This extension 
consists of a 175-kilowatt dynamo and 14 continuous-current 
motors of various sizes from 5 torse-power to 70 horse-power, 
together with switch-board and complete wiring installation.—The 
Corporation of Bristol has placed an order with Messrs. Bruce 
Peebles and Co., Limited, Edinburgh, for the supply of a 400- 
kilowatt generator.—Orders have been received by Raworth’s 
Traction Patents during the week for one demi-car with regenera- 
tive control for the Glossop tramways ; and for three new cars—ful 
size—for the Scarborough tramways.—The electricity company 
which supplies the areas on the left bank of the Seine at Paris has 
decided to extend its generating station at Issy, and has placed 
an order with the Westinghouse Companies for four alternators of 
600 kilowatts each, to be installed in place of the former units. 
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POWER TRANSMISSION IN WORKS. 
By W. E. Buck. 
(Concluded from page 571.) 

F,—Amount of power required by individual machines.— 
Authorities differ as to the limit of power below which it does 
not pay to put in motors. Small motors are notoriously less 
efficient than larger ones, while their cost is more in propor- 
tion, as shown in the following table :— 


Brake Approximate *Approximate price with Price per 
horse- maximum rails, starting switch, Xc., brake 
ower efficiency. but not fixed, horse-power, 
of motor. Per cent. mh oe ea & 
} ay Pi ah ee cise a oS we =. . 820 0 
1 i ee eee reese 18 0 0 én %e 1s 0 0 
3 ce at) Re ee ee sek es Te 810 0 
“eee 6 MR de> a5 coe) ee ® ~ a oo 
10 we Mere i. #e AS ee eee 6 0 0 
20. ; — ee aa: ye. 6 Ae coe sa 4 0 0 
SO «65 whee . We ss ke ose See ee 3.7 0 
50 88 10 0 0 3 0 0 


The efficiencies and prices of gas engines are given in the 
following table as a comparison with the above : 


Effective Approxi- *Approximate price with Price per 
working mate tanks and all accessories, brake 

horse- efficiency. but not fixed. horse-power. 
power. Per cent. & «. ¢ i. ea 

} ar TO i +) eee eee tN 

; cp ahd . 3 4 00 Z . 1 0 0 

zz ae. ; ‘ eo o- 2 -.. $ 12 0 0 

Se ay Oe oer ae ea ; 8% 00. ie a $10 0 

OO: statue . & a 140 0 0 ze : 7 8.0 

ee ee at ae “a Le ie ee, §g. arly 610 0 

§8 300 0 0 6 0 0 


In Messrs. Vickers, Sons, and Maxim’s works at Barrow 
some 300 motors distribute 3300 horse-power, or an average of 
11 horse-power each; in their Sheffield works, 300 motors dis- 
tribute 2500 horse-power, or an average of 8 horse-power each.+ 
At Escher Weiss’ works, Zurich, the machine tools are driven 
by 24 motors, aggregating 490 horse-power, or an average of 
20 horse-power each ;+ while at the Vulcan shipyard, out of 
some 200 motors used for driving 
machine tools, grouped and separate- 
lv, there are none of less than 5 
horse-power, and more than half are 
of 10 horse-power and over.§ 

Comparative inaceessibility, the 
need of portability, or the fact that a 
machine is used very seldom may 
sometimes make it advisable to drive 
very small machines separately, but 
as a rule about 4 to 5 horse-power 
seems the lowest advantageous limit, 
and this, moreover, must be further 
considered in relation to heads B 
and D. 

G.—‘* Reliability”’ and need for 
duplicate or stand-by plant.—It is 
obvious that any system of driving 
from one central engine—whether by 
mechanical or electrical means—is 
liable to total stoppage if anything 
goes wrong with either the engine or 
generator. The risk is reduced to a 
minimum with prime movers of good 


Fig. 1—Mechanical t 
from one main 





<= CLUTCH 


from one main 


Fig. 2—E€Electrical transmission | 


It may be of service to consider one concrete example, 
and the skeleton views below illustrate three alternative 
methods of driving a typical small engineering works—No. 3 
being the plan actually in use. A producer plant would 
doubtless reduce the gag bill, but as it could be employed in 
all three schemes, it would not affect their comparative costs 
or merits. 

APPROXIMATE FIRST AND RUNNING Costs OF DRIVING ARRANGE- 
MENTS SHOWN ON OPPosITE PAGE. 

Plan 1.— Mechanical transmission from one main engine.— 
100 horse-power gas engine. Ends of line shafts thickened up 
to take drives, friction clutches on engine and claw clutches 
on A 1, so that lines A, B, or C may be disconnected. Eight 
lines of shafting, as shown, with bearings, pulleys, and belts 
complete; 15 horse-power engine for cupola fan D. Approxi- 
mate cost, fixed complete, £1200; gas, as in Plan 3, £400; 
attendant, 300 days, whole time, £72 ; depreciation at 74 per 
cent., interest at 5 per cent. on £1200, £150; approximate 
running cost per annum, £622. 

Plan 2.—Electrical transmission from one main engine.— 
100 horse-power gas engine, dynamo, eight lines of shafting 
as last, but lighter in some cases, no rope or belt pulleys for 
connecting shafts, but nine for motors; nine motors for 
shafts and one for cupola; switchboards, &c. Approximate 
cost, fixed complete, £2400; gas, as in Plan 3, £400; attend- 
ant, whole time, as Plan 1, £72; depreciation at74 per cent., 
interest at 5 per cent. on £2400, £300; approximate running 
cost per annum, £772. 

Plan 8.— Mechanical transmission from separate gas 
engines.—Three gas engines, 30 horse-power each, one 
15 horse-power gas engine for cupola, eight lines of shafting 
as before, but slightly heavier in places, belt pulleys and belts 
as shown. Approximate cost, fixed complete, £1150; about 
2,000,000 cubic feet gas, at 2s. per 1000, £400; attendants, 
one man half his time, £36; depreciation at 74 per cent., 
interest at 5 per cent., £143 15s.; approximate running cost 
per annum, £579 15s. 


Approximate Scale: 75ft. to lin. 
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in cases where a breakdown would be 
disastrous—as in newspaper offices, 
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&c,—the plant is often duplicated to 
avoid all risk. In electrical driving 
the generator and engine must both be 
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heavy turneries, iron and steel works, | 
i 
| . 
— 

duplicated ; in mechanical driving, | 
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the engine alone, as the shafting is 
practically secure against breakdown. 





Assuming, however, that the whole i) + 
generating and transmission plant / . 
must be duplicated, then the extra | 
interest on the first cost of electrical 


























driving over mechanical or driving L 8 


by separate gas engines is doubled ; 
while the power—if any—saved, is 
only the same. 

For ordinary factories—which are 
not sufficiently compact to be driven 


W 
Fig. 3—Mechanical transmission i es —! 
.from separate gas engines fl 











by mechanical means to advantage, 





there seems to be no better and 
cheaper method than the dividing of 
the shafting into sections, and the 

















driving of each section by a separate 
gas engine. 
Gas loses practically nothing by 
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the others, and should one engine 
break down an emergency drive can 
generally be arranged from the next. 
No special attendant is required, a 
machine man or labourer simply coming in a few minutes 
earlier than the others to start the engine, and then going 
on with his ordinary work. 

Very many of the most modern works are driven on this 
system. 
_ H.—Initial and working costs of transmission plant.—It 
is impossible to be very precise under this head, or to give 
any estimate which will fit all cases. Broadly, it may be 
said that electrical driving with a fair amount of sub-division 
will cost in capital outlay two to four times as much as 
mechanical. 


' Average of quotations by leading makers. ' 
ut | D. Williamson (Vickers, Sons, and Maxim, Limited).—Paper on 
Electric Driving in Workshops,” read before the Institution of Electrical 
Engineers, May, 1903. 
HS Gasnier, in “ L’'Industrie Electrique,” 1890. 
. 8 A. Richardson.—Article on ‘‘ Electricity at the Vulean Shipyard’ in 
Traction and Transmission,’” May, 1903. ; 

Mr. J. Hartley Wicksteed, President, Institution Mechanical Engi- | 
neers, in discussion on paper by Mr. W. E. Langdon, to Institution of 
Mechanical Engineers, October, 1898, estimated the cost of driving by 
Separate motors on each machine as double, including necessary modifica- | 
tions in machines, and stated that if a mechanical plant worth £10,000 | 
costs £500 a year for coal, it would not pay—looking simply at the direct | 
money saving—to supersede it by electric plant costing £20,000, although | 
the coal bill were altogether abolished, since interest on the extra | 
£10,000 would cancel the saving on the coal. Therefore the advantage in 
clectrically-driven machinery was not a saving in the coal bill, but the 
rept cach machine was driven with a positive motion and always up 
0 speed, 

Mr. W. B, Esson, M. Inst.C.E., M.I.E.E., in paper tg the Civiland Mechan- 


THREE METHODS OF DRIVING A TYPICAL ENGINEERING WORKS 


With regard to the working or running costs given on the 
preceding page, that of Plan No. 3 is based on actual experi- 
ence and figures. It will, perhaps, be noticed that the gas 
consumed—2,000,000 cubic feet per 300 days of nine hours, a 
working year—is not sufficient for the full nominal power—115 
total horse-power—of the four gas engines, and, asa matter of 
fact, they seldom work at full power for any great length of 
time continuously, while the cupola engine (D) never runs 
more than about two hours daily. This gives the present 
Plan—No. 38—an advantage in power consumption over 
Plan 2, since, when the cupola fan is not running, its small 
engine is stopped altogether in Plan 3, while in Plan 2, where 
the main engine provides power for the fan, it must run at part 
load, and poor economy during all the hours—seven out of 
nine daily—the fan is not required. 

The central engine thus perforce working at a lower load 





ical Engineering Society, January, 1901, gives £20 per horse-power for 
generator, conductors, and motors, and £5 per horse-power for shafting, 
or four times as much, and taking depreciation and interest at 10 per 
cent. and 20 per cent. respectively, he shows that £2 for electricity and £1 
for mechanical driving requires to be set aside yearly,sothat the profit in 
other ways from electricity must be shown to be greater than £1 per 
horse-power per annum to make its adoption a success financially. 

Mr. Bellamy in paper on ‘*Gas Engines in Workshops” to the Man- 
chester Association of Engineers, 1899, gives the cost of shafting in his 
works at £550, while separate motors to cach tool would cost £3360, or six 
times as much without counting the generator. Were this added and the 


| tools grouped in sections with larger motors, the relativecosts would pro- 


bably be about the same. 


would show less economy than the smaller ones, and being 
further penalised by the necessity of providing for the electrical 
losses—see head 1—would probably consume more“gas than 
the four smaller engines of Plan 3. 

For purposes of comparison the gas consumption is taken as 
the same in all three schemes, and in any case it will scarcely 
be contended that Plan 2 could effect a saving of £192 5s. per 
annum over Plan 3. 

It will be noted that an attendant’s full time is allowed in 
both Plans 1 and 2, although it is doubtful whether this would 
be necessary for Plan 1, as the mere fact of increase in size of 
a gas engine does not necessarily involve increased attention. 
When a dynamo, switchboard, and motors are added, how- 
ever, asin Plan 2, one man, if not more, will certainly be 
required exclusively. 

The great advantages of Plan 3 over the others—in the par- 
ticular case quoted—beside those of low first and running 
costs are that any one engine can run economically at full 
power by itself for overtime, &c., and that a total breakdown, 
stopping the whole works, is practically impossible. 

1.—Cost of driving transmission plant.—In comparing the 
working costs of an electrical and a mechanical system of 
transmission, the engine or prime mover may be omitted as 
being common to both; though, in this connection, it may 
be remarked that electricity is often credited with much of the 
saving which is really due to the installation of a modern and 
economical engine to generate it. 

Given two equally efficient engines—one driving shafting 
direct, and the other driving a generator and motor to each 
machine—the question is what percentage of the power of 
the engine reaches the machines in each case ? 

The answer depends altogether on circumstances. Shafting, 
if reasonably short and well designed, will have a very high 
percentage of efficiency ; while if it be unduly long or badly 
arranged, erected, or looked after, its efficiency will naturally 
be low. 

Many tests have been made to determine the amount of 
power lost in shafting, and the conclusion seems to be that in 
old factories it is often about 40 per cent. of the power of the 
engine, but should not exceed 20 per cent in modern installa- 
tions. The advocates of electrical driving generally assume 
that mest of this will be saved by the substitution of motors 
for shafting. They forget, however, that at least half of the 
total loss occurs in the countershafts and their belts, and that 
these countershafts will be equally necessary with electrical 
driving, in order to reduce the motor speed, if not to carry 
cones, to vary the speeds again to the machine. 

A fair comparison of the losses in an average modern 
factory driven under the two systems would appear, therefore, 
to be somewhat as follows, the percentages for modern 
factories being averaged from the various authorities quoted 
below :— 





























Engine Luss Loss Loss 
Methodof brake in in Loss in Loss in in Total 
driving. h.p. genera-| con- motor. line 8S. counter loss. 
assumed. tor. (ductor. 8. 
p-c. p-c. p.c. pe. p-c. p.c. 
Mechanical 100 nil nil nil Lit 15t 30t 
Electrical 100 8 4 15 nil 15t 42 
The above are averaged from following authorit 3 i— 
Con- : 
Gene- x Shafting Icss, : Coun- 
rator ree —— main and = ters 
luss. 1 ae counters. * alone. 
088. 
p-c. | p.c. p.c p.c. 
Wee 4. se cs 23) «15 40 p.c. - -- 
langdn www) — | — | — Ope, TF pre.,| Ope. 25 
and 30 p.c., in- 
cluding engine 
friction 
| eee 3 10 /42p.c. average of — _ 
17 cases 
Creightonand Rid- - — - 29 p.c., in“ — 
dell cluding 
friction of 
200 1 H.P. 
engine, say 
20 p.c., 
neglecting 
same. 
Ker—own experi: — _ — 18 p.c. 8 p.c. 10 
ments 
American Com- 10 5 10 (50 p.c., but con- oa — 
mittee to to sider 20 pe. 
10 22} | enough for 
separate shafts 
and compactly 
arranged tools 
J.J.Fletcher(Eng. — _ — |15 p.c. to 80 p.c., _ — 
Mag., vol. 8, page average of nine 
670 cases, 40 p.c. 
Bellamy — actual — ~ — (25 pe. old shaft, — — 
test 10 pc. new) 


shaft. 
B 12 /|22p.c. (Prof Ken- ~ 
nedy), 32 p.c. 
(Crompton), 25 
p.c. to70 p.c., 
average, 43 p.c. 
(Richardson. ) 


Geipel (paper to 
British Assovia- 
tion, 1898.) 


In average cases, then, there would certainly seem to be 
no economy in running an electrical as compared to a 
mechanical transmission, and as the initial cost of the 
former is—see H—two to four times that of the latter, 
very great indirect advantages are necessary to justify the 
adoption of electricity. 

Considerations under the other heads here discussed— 
especially A, B, and C, i.e., the distances separating different 
parts of works, and the likelihood of portions having to work 
long periods while the rest is standing—imay be of sufficient 
weight to decide the question irrespective of those of costs 
just considered under H and I. All that can be done is to 
advise that all heads be considered. 

With regard to cost of wages for installations of moderate 
size, it may be stated that independent gas engines—see 
heads C and G—are the most economical in this respect, 
since they can be started and attended to by a man who may 
do other work. A central gas engine and generator, with 
motors about the works, will certainly necessitate an extra 
man for engine and motors, possibly two; while if the central 





+ These percentages are too high for modern well-designed and well- 
erected shafting—see instances in table of references—but they are 
adopted as being on the safe side. Two lines of shafting erected in a large 
factory have recently been carefully tested by the proprietors. One line 
is 220ft., and the other 92ft. long—a total of 312ft. ; one being driven by a 
motor and driving the other by a belt. Diameter of shaft, 2in.; speed, 
260 revolutions per minute; number of self-oiling swivel bearings, 35. 
Shafting loaded with pulleys, but belts taken off and resting on shaft. 
Horse-power consumed in turning shafting, 1]. This shafting would 
transmit 40 horse-power at the speed given, so that a percentage of power 
lost in friction would be only 4} per cent. 
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engine be steam, two extra men will certainly be required. 
Shafting under any system is generally lubricated and 
inspected during meal hours by a man employed otherwise 
during working hours. If self-oiling bearings are adopted, 
even this amount of attention is unnecessary. 

J.—Convenience, cleanliness, d:c.—The abolition of belts 
and overhead line shafts is sometimes a convenience where 
cranes are required; generally, however, a line shaft can be 
carried below the crane rails on the walls or through and by 
the crane stanchions. 

The abolition of speed cones and countershafts in an engi- 
neer’s works would be a great advantage; but variable speed 
motors are very much more expensive than ordinary ones, 
and are, moreover, not entirely satisfactory. In many cases 
where machines have only to run at uniform speeds the 
adoption of electricity would actually necessitate the intro- 
duction of speed-reducing countershafts or gearing, which 
would not be wanted were the machines driven from a slow- 
moving line shaft.* Many modern machine tools are now 
being built with mechanical variable speed gear arranged in 
the machine itself, so as to abolish the cone pulleys and 
countershaft. 

A certain amount of daylight is obstructed by belting and 
pulleys, but a large proportion of these appertain to the 
countershafts, which are practically necessary under any 
present system. In direct driving, moreover, those cases in 
which a multitude of belts are necessary—where the 
machines are small and crowded together—are precisely those 
in which—see B and D—electricity is not economically 
admissible. 

A motor itself occupies valuable room if fixed on the 
ground, and, if carried aloft, supports and easy means of 
access for examination, cleaning, &c., must be provided; 
whereas a light bracket and a periodical visit from a man 
with a ladder suffices for line shafting. 

Oil dropping from overhead shafting is a nuisance, but a 
preventable one, and should not take place if either properly 
designed catchers or well-constructed self-oiling bearings are 
employed. 

Where electricity is used to drive independent machines of 
large powers, it offers an advantage in that the condition of 
the machine and the efficiency of its work can be checked 
by a knowledge of the power actually absorbed by it. 

CoNncCLUSION. 

The various heads may now be recapitulated, and the con- 
clusion arrived at under each given shortly. It cannot be 
too strongly urged, however, that the best decision in any 
specific case can only be arrived at by a consideration of all 
the heads, and drawing a balance between them. 

\.—Distance of motive power from machines or of 
machines from one another.—For long distances: Elec- 
tricity. Medium: Gas. Short: Mechanical. 

B.—Arrangement or grouping of machines.—Heavy, iso- 
lated tools and cranes: Electricity. Grouped tools, all 
constantly working: Shafting. Grouped machines, working 
intermittently or at part power : Group shafting, with gas 
engine or motor. 

C.—Sectional or 
engines. 

D.—Proportion of machines standing idle or working 
intermittently.—See B. 

E.—Requirements for adding machines or extensions.— 
Electricity, unless additions likely to be straightforward 
and capable of being arranged beforehand. 

F.--Amount of power required for individual machines.— 
Under 4 horse-power, separate electrical driving should not 
be considered, unless outstanding advantages are obtained 
under other heads. 

G.—Reliability and need for duplicate or 
plant.—Independent gas engines if possible. 

H.—Initial cost of transmission plant.—Impossible to 
generalise, but electricity two to four times. 

I.—Cost of driving transmission plant.—Electrical and 
mechanical roughly the same in average cases and assum- 
ing speed reducing or changing gear or counters necessary 
toboth. Electricity higher ifinterest and depreciation added. 

J.—Convenience and cleanliness.—Not much difference 
if properly designed and attended to. 

k.—Measuring power used.—Electrical. 


overtime working.—Independent gas 


stand-by 








THE TARIFF COMMISSION. 


Tue Tariff Commission has now held twenty-six sittings. At the 
last few meetings witnesses have been examined in regard to the 
iron and steel, engineering and machinery and textile trades. 

Tron and steel evidence.—Mr. Graham Forester, sole agent for the 
Welsh Anthracite Collieries Company, Limited, the Garn Mill 
Anthacite Colliery Company, Limited, Swansea, has given evidence 
in regard to the Welsh tin-plate and galvanised sheet trades. 
Mr. Andrew Kirkwood McCosh, managing director of William 
Baird and Company, Limited, has given evidence as to the pig iron 
and coal trades of Scotland. Mr. W. Peter Rylands, managing 
director of Rylands Brothers Limited, Warrington, and president 
of the Iron and Steel Wire Manufacturers’ Association, has given 
evidence in regard to the Wire Industry. 

Engineering and machinery evidence.—Mr. Alfred R. Tattersall, 
of Messrs. Alfred R. Tattersall and Co., consulting and milling 
engineers, London, has given evidence as to milling machinery. 
Mr. R. G. Evered, of Messrs. A. Evered and Co., Limited, Bir- 
mingham, London, and Smethwick, has given evidence as to the 
brass trade. Mr. Frederick Andrew, chairman of Messrs. Robey 
and Co., Limited, Globe Works, Lincoln, manufacturers of 
steam, gas, and oil engines, mining machinery, &c., has given 
evidence as to steam engines and boilers of all classes. Mr. 
Henry D. Marshall, managing director, Marshall, Sons and Co., 
Britannia Works, Gainsborough, has given evidence as to the 
manufacture of heavy agricultural machinery and_ general 
engineering. Mr. T. O. Callender, of Callender’s Cable and Con- 
struction Company, Limited, has given evidence as to the manu- 
facture of cables for electric lighting and power purposes. Mr. W. 
Harrison, president of the Agricultural Engineers’ Association, 
chairman of directors of Harrison, MacGregor and Co., Limited, 
Leigh, Lancashire, has given evidence as to the manufacture of 
harvesting machinery. 

Tertile evidence. —Mr, Oscar H. Behrens, senior partner of 
Louis Behrens and Sons, manufacturers and merchants dealing in 
cotton piece goods, Manchester, London, New York and Glasgow, 
has given evidence as to the Lancashire textile trade. Mr. G. 
Marchetti, of Messrs. John Crossley and Sons, Limited, Halifax, 
carpet manufacturers, has given evidence as to the carpet industry. 
Mr. Charles Woollam, of Messrs. Charles Woollam and Co., Abbey 
Mills, St. Albans, has given evidence as to the silk throwing 
industry. 

‘We want a better variable speed motor than we have at present.”— 
Tue Exarnger, December 11th, 1903. 

‘Your Committee is of opinion that the attention of electrical com- 
panies should be called to the importance of filling this requirement— 
variable speed—in their line of standard motors.”—American Com- 


nittee, 





The following are among the subjects covered by the evidence of 
these various witnesses :—Conditions of trade in their respective 
districts and branches; causesof any fluctuations in trade with 
foreign countries, the Colonies, and British possessions ; increase or 
decrease of total net profits in relation to turnover ; proportions of 
semi-manufactured and fully manufactured goods exported and 
reasons ; probable effect upon these proportions of an extended 
preferential arrangement with the Colonies ; amount and continuity 
of employment in trade and district in recent years, with reasons ; 
conditions as to the British supply of raw material ; probable effect 
upon these conditions of improvements in market organisation, 
improvements in means of transport, development of imperial 
sources of supply ; return freights and the Colonies ; foreign rail- 
way rates and organisation of transport by land and water ; any 
advantages which foreign countries have in respect of processes of 
manufacture; relative conditions of the different branches of each 
witness’s trade; British and foreign methods of finance and 
accounting ; incidence of local rates in its relation to prime cost in 
this and other countries ; importance of technical and commercial 
training and higher education of all grades ; causes and effects of 
amalgamations ; proportion of different elements of cost ; relative 
cost of production in Great Britain and foreign countries ; effect of 
foreign and colonial tariffs; conditions of fair competition ; 
incidence of duties ; experiences of colonial preferences. 








CATALOGUES, 


Lurkin Rute Company, 48, Lime-street, London.—Catalogue, 
1904, of measuring tapes, rules, &c. 

HERBERT PERKIN, Park-row, Leeds.—lIllustrated price list of 
hack saws and other labour-saving devices, 

BOOKER AND SULLIVAN, 67 and 69, Chancery-lane, London, 
—Illustrated price list of engineering photography. 

W. H. Barttey anpD Co., Limited, Salford, Manchester.— 
Pamphlet forming Part 7a of Section I. of Bailey's catalogues, and 
describing steam stop valves. 

GENT AND Co., Limited, Faraday Works, Leicester.—lIllustrated 
catalogue of watchmen’s clocks or electric tell-tales for checking 
the movements of night watchmen. 

HOLDEN AND Brooke, Limited, West Gorton, Manchester.— 
Lists Nos. 66 and 67, describing Brookes’ motor wagon injector 
and the ‘‘ protected seat ” steam valve. 

JOHN JONES, Church-street, Chelsea, London.—lIIlustrated 
price list of cast iron drainage fittings, cast iron soil pipes, and 
connections, of the London County Council pattern. 

T. RowsBoTHAM AND Co., Limited, Victoria Works, Portwood, 
Stockport.—This firm has issued illustrated price lists of winding 
and hauling engines, tubular steel boilers, and centrifugal pumps. 

LAIDLAW-DUNN-GorDON Company, Cincinnati, U.S.A.—Bulletin 
L.511, dealing with low service compressors for air and carbonic 
acid gas. The compressing engines are fitted with either 
Meyer or Corliss valve gears. 

CAMPBELL GAs ENGINE ComMPANy, Limited, Halifax.—This is a 
price list with illustrations of the ‘‘ Little Samson” oil engine, 
which is made in sizes varying from 1} to 64 brake horse-power, 
and is constructed to use the heavie-+ and cheapest petroleum on 
the market. 

ENGLISH BROTHERS, Limited, Wisbech. New catalogue of timber 
sheds and buildings, gates, and fencing.—The little book contains 
interesting facts with regard to the advantages possessed by the 
creosoting process employed at these works. Illustrations of the 
plant are given. 

MrirRRLEES WatTsoN Company, Limited, Glasgow.—This is a 
leaflet describing and illustrating a surface-condensing plant made 
by this company for the British Thomson-Houston Company’s 
works at Rugby. It is designed to deal continuously with 
11,000 Ib. of exhaust steam per hour, 

Union ELectric Company, Limited, 151, Queen Victoria-street, 
London.—Pamphlet describing and illustrating the ‘‘ Miniature ” 
arc lamp. These lamps are constructed for both indoor and out- 
door uses, and of 14, 2, and 24 ampéres capacity, requiring respec- 
tively on the supply main 150, 200, and 250 volts per lamp. 

ROCKWELL ENGINEERING COMPANY, 26, Cortland-street, New 
York. Catalogue D, describing the Rockwell rotary melting furnace 
for copper, brass, bronze, aluminium, &c.—This furnace has two 
independent chambers placed end to end, communicating with 
each other, and having a burner at each outer end. The book 
shows very clearly its construction. 

NILEs-BEMENT-PoND Company, Liberty-street, New York.— 
This firm has sent us Nos, 1 and 2 of the new publication called 
‘*Progress Reporter,” for which it is responsible. The pub- 
lication will appear monthly, and will serve to bring before the 
trade the newest designs in machine tools, and show their applica- 
tions. The parts before us are well produced. 

WortHINGTON Pump Company, Limited, London.—This is a 
new edition of this company’s catalogue of centrifugal pumps, to 
the earlier edition of which we have previously alluded. The book 
reflects credit on its producers for the clearness of the type and 
illustrations, while the opening remarks on the history of cen- 
trifugal pumps forms interesting reading. 

BritisH WESTINGHOUSE ELECTRIC AND MANUFACTURING CoM- 
PANY, Limited, London. Circulars B. 1080 and B. 1072.—The 
former describes the Westinghouse No. 200 tramway motor of 
medium power for service on cars of moderate speed and size. 
The latter describes the No. 90 M. tramcar controller, which requires 
a smaller number of electrical contacts than usual. 

CONSOLIDATED PNEUMATIC Too. CoMPANY, Limited, 9, Bridge- 
street, Westminster.—A supplement to the 1904 catalogue has 
been issued by thiscompany. The pamphlet describes very fully 
a new Boyer hammer with rotating device for driving plug holes 
in stone work and riveting copper stays. The hammer may be 
fitted with either automatic or hand rotating action. 

Vacuum BrakE ComPaNy, Limited, 32, Queen Victoria-street, 
London.—A tastefully-printed booklet has been published by this 
company, describing the chief features of the 4 eee vacuum 
brake, and giving some particulars of the recent brake trials on the 
North-Eastern Railway. These will be found of particular 
interest to railway men, as they show to what a remarkable state 
of perfection continuous brakes have now been brought. 

ASHWELL AND Nessit, Limited, Leicester.—This firm has 
published an attractive little book entitled the ‘ Manchester 
Midland Hotel: a Problem and its Solution,” in which the whole 
problem of warming and ventilating this remarkable building is 
explained, and the apparatus by which the visitors’ comfort has 
been so well provided for is described. The ventilation, it may be 
stated, is carried out on the ‘‘ Plenum” system. 

CHARLES CHURCHILL AND Co., Limited, Leonard-street, London, 
E.C.—This firm has published its annual catalogue of nearly 500 
pages, in two sizes, the contents in each case being identical. Special 
attention is drawn to the large number of automatic machine tools 
and labour-saving devices which are now being imported into this 
country, designed with a view to accelerating output and decreasing 
the cost of manufacture, in addition to standardising parts of tools. 
The books contain a highly complete selection of machines that 
will appeal to all classes of manufacturing trades. A copious index 
is provided. 

TEMPERLEY TRANSPORTER COMPANY, 72, Bishopsgate-street 
Within, London.—The 1904 catalogue of this company, of which we 
have received an advance copy, is a handsome volume, profusely 
illustrated with typical examples of the many specialities produced 





on the Temperley system for the rapid and economical handling of 





materials. A glance through the interesting contents shows the 
transporter in use on wharves, in railway sheds, in warehouses 
electric power stations, and factories. The illustrations showing 
the marine cableway used in coaling warships at sea are full of 
interest. The binding of the book is both tasteful and strong, 

GeNT AND Co., Limited, Faraday Works, Leicester.—Leatigt 
descriptive of water-tight contacts for use with water-level alarms 
These are made for indicating high water, low water, and both 
high and low, and arranged so that the bell which is used for the 
alarm can be stopped ringing, but the signal showing that the 
water has reached the mark cannot be replaced until it has again 
fallen below the high-water mark, or risen above the low-water 
mark, as the case may be. Thus, while preventing the batteries 
running down by the bell continuously ringing, it avoids the other 
danger, of the attendant re-setting the signal without stopping or 
starting the pumps. 

FLASH CHECK VALVE CoMPANY, Atlantic-chambers, Brazennose- 
street, Manchester.—This leaflet describes a new valve for a new 
purpose. The flash check valve is intended for and works to the 
same ends or purposes as superheaters, but it attains its effect in a 
different method and from an opposite direction. Superheaters 
are used to dry the steam and pass more heat into the cylinders, 
with the object of reducing cylinder condensation. The flash 
check valve prevents more or less of this heat from getting out of 
the cylinder and from being wasted, and this for the same object, 
The superheater works from the boiler end of the engine, the flash 
check valve from the exhaust, and both can be used on the same 
engine. 








CoLLIERY EXHIBITION.—An {dnternational Colliery Exhibition 
will be held at the Agricultural Hall, Islington, from June 25th 
to July 2nd. Leading features of this Exhibition will be coal-cut- 
ting machinery and electrical plant, but examples of practically 
every kind of machinery and apparatus used in coal mining wil! be 
on view. 


Rore Drivinc.—We have received from Wm. Kenyon and Sons, 
of Dukinfield, copies of a couple of instructive lectures on rope 
driving. They cover a fairly wide field of application, and are 
illustrated by sketches and tone cuts from actual installations. An 
interesting feature in the use of ropes is the employment of fast 
and loose pulleys, which seem now to have been brought to perfec- 
tion, 


Tue INSTITUTION OF MINING AND MeTALLURGY.—The ninth 
ordinary meeting of the thirteenth session of the Institution of 
Mining and Metallurgy will be held at the rooms of the Geological! 
Society, Burlington House, Piccadilly, London, W., on Thursday, 
June 16th, 1904, at 8 o’clock p.m. The following papers will be 
discussed :—(1) ‘‘ The Causes and Prevention of Miners’ Phthisis,” 
by J. 8S. Haldane, M.D., F.R.S., and R. Arthur Thomas (member), 
Author's reply to discussion, (2) ‘‘Note on an Exhibit of 
an ey Set for First-aid Treatment of Acute Cyanide 
Poisoning,” by Henry C. Jenkins (member). Adjourned 
discussion. (3) ‘‘On the Assay of Tin, and on the Solubility of 
‘assiterite,” by J. H. Collins (member), Adjourned discussion, 
(4) ‘Iron Ore Mining in Scandinavia”—illustrated by lantern 
slides—by W. Fischer Wilkinson (member). (5) ‘‘ Notes on the 
Crib-setting of a Deep Level Shaft,” by H. D. Griffiths (member). 


New LoNDON TELEPHONE EXCHANGE.—The National Telephone 
Company has this week opened a new exchange for the Holborn 
district in the Birkbeck building. The exchange is operated on 
what is known as the ‘central battery” system, the essential! 
feature of which is that all the power for operating the signals, for 
energising the subscribers’ telephone transmitters, and ringing the 
bells, is supplied by its own power plant. The current from the 
generators is supplied to a large central storage battery from which 
it is supplied to the wires. The signals are effected by means of 
miniature incandescent lamps, of which the switchboard contains 
now over 8000, with an ultimate capacity for 15,000. When a sub- 
scriber takes his telephone off the rest, his lamp signal glows. 
The operator inserts a plug into the switch associated with the 
lamp, and by so doing connects to the line of the calling subscriber 
and automatically extinguishes the lamp. The operator completes 
the connection, when advised of the number wanted, by inserting 
a second plug into the switch of the line wanted, the two plugs being 
joined by a pair of flexible conductors. By an ingenious arrange- 
ment of lamp signals the operator is kept constantly advised of the 
state of the connection. he new switchboard is 223ft. long, and 
is served by about 100 operators. The switchboard is at present 
fitted for 4600 direct subscribers’ lines, and is in course of being 
fitted for 1000 additional direct lines. When this work is com- 

leted there will be 827,894 working contact points on the board. 

here will also be on the board 2900 miles of wire in cables. In 
order to secure uniformity of system and consequent efficiency of 
service, the National Telephone Company is at the present time 
reconstructing most of its large wyens, in London for central 
battery working. The cost of the new Holborn exchange exceeds 
£50,000. 


SANITARY CONGRESS AT GLASGOW.—The twenty-second congress 
of the Sanitary Institute will be held at Glasgow this year from 
July 25th to July 30th, the proceedings taking place in the Uni- 
versity. On the evening of Monday, July 25th, the members of 
the congress will be formally received in St. Andrew’s Hall by 
Sir John Ure Primrose, Bart., Lord Provost, after which the inau- 
gural address will be delivered by the Right Hon. Lord Blythswood, 
LL.D. The proceedings will be conducted in three separate sec- 
tions, each with its president and vice-presidents. Section I. 
embraces sanitary science and preventive medicine, the president 
being J. Glaister, M.D., &c. Section II. is concerned with 
tig and architecture, the president being Professor Henry 
Robinson, M. Inst. C.E., while Section III. embraces physics, 
chemistry, and biology, the president being Professor Frank 
Clowes, D.Se., &c. Of Section II., as being of most interest to our 
readers, some particulars may be given. Besides the president 
there is a list of ten vice-presidents, including names locally well 
known in the engineering and architectural branches of science and 
industry. Meetings of this section will be held in the University 
on July 27th and 28th, at which seven or eight papers will be read 
and discussed. Of these we may enumerate one on ‘Six Years’ 
Experience of the Septic Tank System of Sewage Disposal,” by Mr. 
William Shanks, of Barrhead ; one entitled ‘‘Some Aspects of Civic 
Progress during the Last Forty Years,” by Mr. A. B. M’Donald, 
M. Inst. C.E., city engineer of Glasgow ; one on ‘‘ Domestic Sani- 
tary Engineering in the West of Scotland —A Retrospect and Fore- 
cast,” by Mr. Gilbert Thomson, M.A.; and one on ‘‘ Ventilation— 
Mechanical versus Natural,” by William Key, ventilating engineer, 
Glasgow. Besides these there are three on architectural subjects, 
concerned mostly with hospital construction. There will be sub- 
conferences of bodies more or less distinct, such as municipal 
representatives, medical officers of health, engineers, and sur- 
veyors to county and sanitary authorities, sanitary inspectors, 
while the hygiene of school life and of industrial works will 
receive special attention. In connection with the congress a Health 
Exhibition will be held, embracing sanitary apparatus and 
appliances, and articles of domestic use and economy, within the 
extensive buildings in which several previous industrial and art 
exhibitions have been held in the East-end of Glasgow. The exhi- 
bition will be open from July 21st to August 18th, and there is 
every prospect of a large and interesting display being made. 
Silver and bronze medals will be awarded at the discretion of the 
judges, and in addition a special medal will be awarded for house- 
hold sanitary appliances, in the case of pre-eminent merit, which 
will be called the “Rodgers Field Medal.” In connection with 
the congress also extensive arrangements have been made for a 
number of excursions, 
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~ IRON, COAL, AND GENERAL TRADES 

OF BIRMINGHAM, WOLVERHAMPTON, AND 

OTHER DISTRICTS. 

(From our own Correspondent.) 

» engineering trades are fairly well engaged, and the reason- 
= “ie at which material can be obtained will, it is hoped, by 
iron and steel masters, lead to a good amount of further buying 
as soon as the quarter is over. Meanwhile fresh transactions are 
few and far between. Business generally wears a less cheerful 
aspect, but it is expected that things will look up again in a few 
weeks when quarterly contracts are given out, Values all round 
are not quotably altered on the week. With regard to the export 
trade in galvanised sheets, these show a slight falling off in 
iantity and value for the month of May, compared with a year 
o, but the returns for the first five months of the year, amount- 
ing ‘to 160,000 tons, show an improvement over a year ago to the 
extent of some 12,000 tons, by reason chiefly of a better demand 
from India, Australia, and the Argentine Republic. Orders for 
hoop and strip iron so far this year have grown from Egypt and 
Australia, but India is far and away the chief market for these 
productions, and Indian requir ts have cx jerably fallen off 

he year. 

Onno ‘ancient question of ‘‘ extras”’ was once more raised, when, 
on the 2nd inst., the Standing Committee of the Midland Iron and 
Steel Wages Board met at Birmingham, Sir Benjamin Hingley, 
Bart, presiding, to receive the accountants’ certificate. The 
accountants reported that they had examined the returns of the 
sales of iron made by the eleven selected firms for the months of 
March and April, 1904, and had verified them with the books. 
They certified the average selling price to have been £6 8s. 5-51d. 
per ton. The total production was 27,090 tons, of which over 
19,000 tons were bars, As com with January and February, 
the total output is an increase of 666 tons, but the average price is 
a decrease of 1s. 9-45d. In accordance with the resolution of 
July 31st, 1902, as to ‘ extras,” it was decided that wages should 
remain at 8s. 6d. me ton until August 6th next. The employers 
suggested the abolition of the additional sixpence, on the ground 
that the Northern ‘‘extras” do not now prevail. They argued 
that the men in the North of England and Staffordshire would 
still be on an equality if the Midland allowance were discontinued. 
The men thought otherwise, and a sub-committee has been 
appointed to further consider the matter. The blast furnacemen 
are moving for the extension of the eight hours’ shift systen. 
throughout the Midlands. 

All interested in Birmingham’s Elan Valley water supply under- 
taking will be gratified to know that the Lord Mayor of Birmingham 
—Alderman Hallewell Rogers—has received an intimation from 
Lord Knollys to the effect that the Kingand Queen have graciously 
signified that they will open the new Elan Valley waterworks at 
Rhayader on July 21st. 

A new railway line for the North Midlands is contemplated by the 
Great Central Railway Company, from Loughborough to Burton- 
on-Treut, which would reduce the travelling distance between 
those points from 42 miles, as now, to 25 miles, The new line 
would open out the Leicestershire coalfield, and also benefit the 
colliery destrict of South Derbyshire. The scheme would alsocon- 
nect Hull and Grimsby, saving transhipment, and bringing those 
‘oe within more direct reach of Leicester, Burton, and Notting- 
am. 

Statements have appeared to the effect that while hundreds of 
the men at the Government Small Arms Factory at Enfield are ina 
state of semi-starvation, large contracts have been placed with the 
Birmingham Small Arms Company, this has drawn a reply from 
the Midland city to the effect that considerably the largest portion 
of the supply of small arms is always manufactured at Enfield, and 
that in the present instance there is every reason to believe that 
the apportionment has been made on the usual lines. It is added 
that ‘‘if it > | that the Birmingham factory has been able to 
set on more of its employés, the fact is due not to favouritism 
shown by the War-office, but to the superior enterprise of the 
officials of the Birmingham factory in so expediting their arrange- 
ments for the manufacture of the component parts of the new 
rifle that they are able to find em,.oyment for their men.” 

Tramway ery Agee of considerable magnitude, involv- 
ing an outlay of £295,000, and the construction of 39 miles of new 
lines, including numerous loop lines to connect the various existing 
termini, is recommended, on the overhead system, by the Tram- 
ways Committee of the Birmingham City Council, which last-named 
body will hold a special meeting on the 14th to consider the matter. 
If the scheme is adopted, it will mean large orders for private firms 
for material and equipment. 
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NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Maxnchester.—Anticipations of some early return to ordinary 
industrial operations in the cotton trade are beginning to find 
expression as a result of the more hopeful outlook with regard to 
raw material, and it is possible that mills here and there may be 
put on full time. It is certain, however, the actual leaders in the 
short time movement will act very cautiously, and it is not likely 
there will, for the present at least, be any general resort to full 
time. In the meantime, no doubt, the improved conditions cannot 
fail to give a brighter hue to prospects, as a return of the 
Lancashire cotton manufacturing industry to its normal condition 
would have a very material effect in bringing about a revival in the 
engineering, iron, and coal trades of this district. It can scarcely 
as yet be said there is any appreciable improvement or we | 
material change in the engineering trades. A fair amount of work 
is stirring in some departments, but for the most part engineers 
continue only moderately off for work, many of them being 
slack. Machine tool makers in many cases are securing a fair 
weight of new orders, and one or two of the leading makers, as 
reported recently, continue full of special work. The position 
with regard to ordinary machine tools shows little or no improve- 
ment. The boilermaking trade remains exceedingly quiet all 
through. Structural engineers are booking little or nothing in the 
way of orders, and the general run of engineering is slack. In- 
quiries still come forward in connection with locomotive work, but 
no new orders have so far been placed. 

Stagnation continues the general report as tobusiness through- 
out the iron trade of this district, and so long as there is a 
persistent downward move in Middlesbrough warrants, which are 
about 6d. below last week, whilst there has also been an easing in 
Scotch iron to a similar extent, although nominally neither 
Middlesbrough nor Scotch makers actually quote materially lower 
prices, buying of any moment is likely to be held in abeyance. 
lhere was again only a very quiet Change meeting at Manchester 
on Tuesday, and not more than the merest hand-to-mouth sort of 
business was doing in pig iron, Following the recent easing down 
in Middlesbrough it was thought the Lincolnshire makers at their 
meeting on Friday might possibly reduce their list basis, and there 
was some low cutting last week to get hold of orders in anticipa- 
tion of the lower prices, in some instances 9d. to 1s. per ton under 
the basis rates. Lincolnshire makers have, however, not 
altered their list basis, which remains at 49s. net for 
No. 3 foundry delivered Manchester, but there is still 
underquoting with parcels in second hands. Some brands of 
Derbyshire are easier and can be bought about 51s, 6d. to 52s, 6d., 
with Lancashire still quoted 52s, 6d. net, delivered Manchester. 
Forge qualities remain without quotable alteration, but as there is 
practically little or nothing doing to really test prices, they are 
scarcely more than nominal at about 47s. 8d. Derbyshire, and 
48s, 8d. Lincolnshire and Lancashire, delivered Warrington. Open 
brands of Middlesbrough can be readily bought at 51s. 7d., and 
even 51s, 4d, in some instances, with named brands quoted by 








makers from 51s. 10d, to 52s, 4d. net, delivered Manchester. At 
Manchester docks Eglinton is to be bought at about 53s. 6d. to 
53s. 9d.; Glengarnock, 54s. to 54s. 6d., and Gartsherrie about 
55s, 6d. to 55s. 9d., although makers perhaps would not quote 
openly quite such low prices as these. Only a very restricted 
sort of inquiry still comes forward for hematites, with no really 
quoted change in prices, No. 3 foundry, delivered Manchester, 
remaining about 52s. to 52s. 6d. net. 

Manufacturers’ reports continue extremely unsatisfactory as to 
the condition of the finished iron trade, and on all sides forges are 
kept very indifferently going. The Association rates remain un- 
altered at £6 5s. Lancashire bars, stations, £6 5s. Yorkshire, £6 5s. 
to £6 7s. 6d. North Staffordshire, delivered this district, with hoops 
£6 17s. 6d. random to £7 2s, 6d. special cutjlengths delivered Man- 
chester, and 2s, 6d. less for shipment. 

The steel market remains without quotable change as regards 
current rates ; the position, however, is anything but strong, and 
when orders come forward there are apparently needy sellers pre- 
pared to cut low tosecure business, English billets remain without 
alteration at £4 12s. 6d., but for German billets prices have been 
put up about ls. to 1s. 6d. per ton, and are now quoted about 
£4 7s, to £4 7s, 6d. for 4in. and upwards, and £4 9s. 6d. to £4 10s. 
for 2in. to 4in. They have, however, completely put th lves 
out of the market, and American billets delivered here are to be 
readily bought at about £4 per ton. For steel bars there are still 
some low cut quotations, under £6 here and there, but £6 to 
£6 2s. 6d. remain the general quoted rates, with sheets about the 
same figure, and boiler plates maintained at the Association basis 
of £6 17s. 6d. delivered in this district. 

A very simple improvement in the ordinary batswing burner, 
mainly used for works lighting purposes, has been designed by 
R. H. Winder, of York-street, Manchester. Theobjectis to regulate 
the consumption of gas, and provide a stable light under varying 
pressures. In the ordinary burner of the batswing type the flame 
is subject to considerable variation according to the pressure of the 
gas, and as a consequence is frequently wasteful in consumption, 
whilst in addition the flame is often very irregular and ragged. To 
remove these objections Mr. Winder has designed a a brass 
nipple, which is inserted in the bottom of the burner. This nipple 
is perforated on the sides, the number and size of the holes 
being determined according to the special conditions required, 
so that these burners can not only be adjusted to regulate 
to a nicety the consumption of the gas, but a more luminous flame 
is obtained, and the perforated nipple places a very effective check 
upon any variations in the pressure of the gas entering the burner, 
so that a constantly steady flame is maintained. This improvement 
applies specially to the iron or all-brass flat-flame burners, and is 
mainly intended to provide a more reliable flame for outdoor 
lighting or for workshops and factories, where burners are liable to 
rough usage, and has not been put on the market as a burner for 
domestic purposes, 

G. Birch and Co., of Islington Tool Works, Salford, have 
brought out several improvements in their special class of tools. 
Amongst these is a new design in cold iron saws for use in cutting 
the gates, &c., off steel castings. The machine will take saws up 
to 36in, diameter, and is capable of cutting hard steel castings at 
the rate of 12in. per minute. The feed, which is driven by 
friction gearing, gives any rate of feed from }ft. to 24ft. The 
firm have also supplied with the sawing machine an automatic 
sharpening machine, which will take saws from 10in. diameter up 
to 66in. diameter, and after the saw has been put into the machine 
it needs no further attention until the saw sharpening is complete, 
Another new tool is a universal grinding machine, to admit work up 
to l4in. dia. and 72in. long. The machine, which is fully equipped 
for straight and taper work and for both internal and external 
grinding, is arranged with water guards and channels, and is fitted 
with pump and tank, so that water can be freely used, as necessary 
to ensure good and accurate work requiring to be rapidly done. 
The machine is mounted on a massive cabinet base, rendering it a 
powerful and rigid tool, weighing about 3 tons, and is being sup- 
ae to the order of a firm in the Midlands for use in electrical 
work, 

Slacking down to the smallest possible demand is reported in 
the better qualities of round coal, and many of the house-fire coal 
pits are not working more than three days, with four days the 
maximum average. Even with this restricted output stocks are 
accumulating, and although nominally prices are without further 
quotable alteration there is a good deal of irregularity owing to 
special conditions and the extremely low cut prices which have 
frequently to be taken. 

Steam and forge coals remain in much the same unsatisfactory 
position reported for some time past. Requirements for iron works 
and general manufacturing pu continue much below the 
average, and with supplies plentiful there is keen competition to 
effect sales, with necessarily low cutting in prices ; common round 
coal averages about 7s. 6d. to 7s. 9d., with better qualities quoted 
8s. to 8s, 6d. at the pit. It is stated that further contracts for 
locomotive fuel have been placed outside Lancashire at prices rang- 
ing from 7s, 3d. to 7s. 9d. per ton at the pit. 

With a prospect of later on increased requirements of engine 
fuel for mill purposes, and with the present curtailed production, 
the tendency of prices is towards some steadiness, and particularly 
in the better qualities, There are, however, for the most part, 
still ample supplies on the market, and no better prices are obtain- 
able. At the pitmouth common Lancashire slack averages 4s, to 
4s, 6d., although special sales are in some instances made at under 
these figures ; medium, 5s, to 5s. 6d.; and best slack 6s. to 6s. 6d. 
at the pit. 

Only a moderate sort of business continues to be reported in the 
shipping trade, with low prices ruling at the ports not averaging 
for good steam coals more than about 9s. to 9s. 3d. per ton, 
delivered at the Mersey ports or Manchester Ship Canal. 

Barrow.—The demand for hematite pig iron is much quieter than 
it has been, and there seems every reason to apprehend that the 
market, which has not been brisk in any sense for nine months 
past, is weakening. There is less demand for Bessemer qualities, 
and practically no demand at all for forge and foundry iron. 
Prices are still quoted nominally at 55s. 6d. for mixed Bessemer 
numbers net f.o.b., but no business is being done at this figure. 
Orders for forward delivery are not being booked, and prompt sales 
are only small, on the hand-to-mouth principle. Warrant stocks 
are not increasing ; indeed, there is the small reduction of 67 tons 
to note this week, leaving 14,571 tons still in hand, but there is an 
increase in makers’ stocks consequent on the continued stoppage of 
the steel mills throughout the district. The output is still 
restricted, and only 26 furnaces are in blast. It is expected that 
some of these will shortly be blown out, as the outlook for the 
winter months is very gloomy, and it looks at present as if even a 
worse winter than the last, bad as it was, will be experienced. 

Iron ore is in very quiet demand, Orders are few both on local 
and shipping account, and prices are easy at 9s. per ton net at 
mines for erdinary sorts. Spanish ores are not quoted, and very 
little foreign raw material is now being imported. 

There is a marked falling off in the demand for all classes of 
steel, and particularly so for steel rails, the department of local 
trade which has been most active for a considerable time past. 
Orders are coming in very slowly as well from home as from foreign 
and colonial sources, Prices are lower at £4 12s,, in consequence 
of foreign competition. The plate trade is quiet, and orders are 
indifferently held. Prices are steady at £5 12s. 6d. The mills 
have only been half employed for some time past, but during the 
last fortnight they have not been doing any business at all A 
resumption of work is promised next week. 

Shipbuilders are busy in the constructive department, but are 
quieter in engineering shops. There are three launches at Barrow 
next week—the Canadian cruiser Canada, the Midland Railway 
Company’s steamer Manxman, and the British scout Skirmisher. 

Shipping is fairly well employed, but is likely to be quieter. 
Last week 18,912 tons were exported, including 7538 tons of pig 
iron and 11,374 tons of steel, compared with 16,368 tons in the 





corresponding week of last year, an increase of 2544 tons. The 
total exports this year have reached 323,501 tons, in contrast with 
433,721 tons in the corresponding period of last year, a decrease 
of 110,220 tons. Freights are low, and much shipping is idle. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE coal trade in South Yorkshire continues pretty much as 
previously reported. In household sorts the recent warm weather 
has caused the demand to slacken, and though a cold snap has 
been experienced this week, it is not likely to last long enough to 
affect general conditions. Consumption has diminished in every 
direction. Quotations, however, are not materially altered. Best 
Silkstones continue to be listed at from 12s, 6d. to 13s. 6d. per 
ton, but there is very little demand for this class of coal. Barns- 
ley house, in which the bulk of the business is done, fetches from 
10s. 6d. to 11s, 6d. per ton at the pits ; seconds making from 
9s. 6d. per ton, Steam coal is in better request, though shipping 
contracts are still in suspense. Coalowners stand out for 8s. 6d. 
per ton as the minimum price. The market is somewhat stronger 
than it was ; for ordinary supplies 8s. 9d. to 9s. per ton is obtained 
for the best hard coal ; inferior sorts are from 7s. 6d. to 8s. per 
ton. A rather better business is doing in good slack. Coke keeps 
“a weak, the supplies being greatly in excess of requirements. 

he weight of coal taken from Yorkshire and several pits in 
the adjoining coalfields for last month was 299,568 tons, as com- 
pared with 315,312 tons for May of 1903 ; for the completed period 
of the year, 1,338,000 tons, against 1,354,672 tons for the corre- 
sponding five months of last year. The falling off, which 
slightly exceeds one per cent., is practically accounted for by 
the figures for May. As compared with May, 1903, the weight 
sent to foreign countries has advanced 30 per cent.—178,996 tons 
last month, as compared with 136,786 tons in May last year. 
This is the more remarkable as the abnormal tonnage forwarded 
to the United States last year, through the strike dislocating the 
market there, put the five completed months of 1903 before the 
corresponding period of 1904, the respective totals being for 1904 
498,089 tons, and for 1903 564,530 tons. The principal market 
last month was North Russia with 53,520 tons, against 38,656 
tons for the corresponding month of last year. Sweden comes 
next with 52,019 tons, against 46,103 tons ; Germany, 18,527 tons, 
against 9463 tons; Holland, 12,299, against 5973 tons. No busi- 
ness was done last month with Africa, California, Canada, United 
States, Bermudas, Malta, Portugal, and Roumania. Denaby and 
Cadeby Main again head the list of contributing collieries, their 
total being 59,184 tons, a weight equivalent to 1909 tons per day. 
In May of last year Denaby disposed of 41,816 tons at 
Hull, Aldwarke Main comes next with 20,280 tons, against 26,680 
tons. 

The Wigan Coal and Iron Company, after six years’ sinking 
operations, reached coal at Manton, near Worksop, Notts, on the 
Ist inst., at a depth of over 700 yards. The seam is known as the 
“Top Hard,” similar to that at Shireoaks, and is some 4ft. in 
thickness and of excellent quality. The company has leased the 
whole of the Duke of Newcastle's estate minerals. The delay in 
reaching the coal has been through a prolific spring of water, from 
which about six million gallons per 24 hours have been running. 
The water, on analysis, has been found to be of excellent quality. 

The iron market keeps exceptionally quiet, buying being very 
unimportant. Hematites, West Coast, are quoted at 64s. 6d. per 
ton; East Coast, 59s. 6d.; Lincolnshire forge iron, 46s.; Lincoln- 
shire foundry, 47s. 6d.; bar iron, £6 5s, There is no movement 
whatever in naval or military material, and such orders as come 
to hand for railway specialities are very light, and altogether 
inadequate to give employment to half the plant in the different 
establishments. 

The foreign trade in cutlery shows steady though slow progress. 
The value in May of 1903, £59,221, was an improvement over the 
corresponding month of 1902, and the business done for last May 
shows a further advance—£63,402. 

The death is announced, at his house, Tapton Croft, Shef- 
field, of Colonel Herbert Hutton, V.D., head of the well-known 
firm of William Hutton and Sons, Limited, manufacturing silver- 
smiths and cutlers, West-street, Sheffield. 

Another well-known Sheffield manufacturer, Mr. J. B. Howell, 
died at Leamington on the 4th inst. Mr. Howell, who was 86 years 
of age, was chairman of Howell and Co., Limited, Sheffield Steel 
Tube Works, Wincobank. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE depression in the iron and steel industries is even mofe 
pronounced than it was last week, and prospects of early improve: 
ment are not regarded as satisfactory. Business, it is said, will 
be worse before it is better. The Board of Trade returns of our 
exports have tended rather to emphasise the downward tendency, 
and weaken the prices, because they show so unfavourably; the 
shipments of pig iron, for instance, were 18 per cent. less than in 
June last year, and the total exports were 11 per cent. less. Local 
shipments of pig iron are likewise poor—much less than are usual 
at this season of the year; but nevertheless there are better oversea 
deliveries, and the slackening of exports is due to the lessened 
trade with Scotland, which this month is taking fuliy 20 per cent. 
less Cleveland iron than last month, and 7 per cent. less than in 
June, 1903. Many of the founders there have considerable stocks 
of pipes, rain-water goods, &c., and being unwilling any longer 
to add to them they have reduced their production, and thus the 
consumption of pig iron is smaller. 

No one expects any great activity in the pig iron business at this 
period of the year, summer being almost invariably a slack time, 
and one in which advances of prices are not generally made, but 
this year the dulness is beyond ordinary experience, and con- 
sumers are in no hurry tobuy. But nevertheless it is not thought 
likely that there will be any marked fall in prices from present 
figures. They have been declining now for nearly two months, 
namely, since April 13th, when the best price of the year for Cleve- 
land warrants—45s. 3d.—was attained. Quotations have not fallen 
rapidly, however, because it has taken nearly two months to wipe 
off the advance that was made ina month. The prices are back 
to those which ruled about the middle of March. In April warrants 
rose above 45s., this week they are back below 43s.; indeed 
42s, 10d. cash has been regularly quoted, or 2s, 5d. per ton below 
the recent best. Consumers are very indifferent about buying, 
because they do not look for any upward movement in prices until 
the autumn. 

The demand for Cleveland iron has slackened considerably ; ship- 
ments continue poor and prices weak. The difficulties experienced 
in getting full supplies of Cleveland iron, which was so frequently 
reported in April and part of May, has practically disappeared, 
and less iron is not now turned out than the market needs. The 
production has not been reduced, but the consumption has 
slackened. But all the iron that is made goes straight into con- 
sumption, and makers are not accumulating stock. They are thus 
maintaining their prices fairly well, and these for foundry qualities 
are considerably A yon the figure quoted for Cleveland warrants. 
But consumers are not very ready to pay makers’ prices, and when 
they are not particular as to the brand that may be supplied to 
them they take iron out of the public warrant stores, for it is con- 
siderably cheaper than the iron bought directly from makers. 
Second hands have this week been accepting 45s. 6d. for No. 1 
Cleveland G.M.B. pig iron, 43s. 3d. for No, 3, 43s. for No, 4 
foundry, 42s, 9d. for No. 4 forge, 42s, 3d. for mottled, and 42s, for 
white. In odd cases 43s. was accepted for No, 3, But makers 
would not entertain any such figures as those named above for 
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foundry qualities, though they were not averse to accepting those 
taken by second hands for the lower qualities. Generally makers 
have asked 43s. 9d. per ton for No. 3, and some brands were not 
obtainable under 44s, 3d. 

The hematite pig iron trade continues very unsatisfactory, 
though prices have not been further reduced, as have those of 
Cleveland iron. The latter are still relatively the higher. For 
No. 1 East Coast hematite pig iron the price is 52s. 6d., for mixed 
numbers 52s., and for No. 4 50s. 6d. For Rubio ore merchants 
will take 15s. per ton c.i.f. Tees, but there is really no business 
done to fix prices. Imports are large, but for the present con- 
sumers have suspended further buying, and are looking for some 
reduction in price. The last rests with the Spanish mineowner, 
for it can hardly be expected that freights can be further lowered, 
as they are already wretchedly poor. Hematite iron makers, even 
more than those producing ordinary Cleveland iron, stand in great 
need of reduced cost of materials. There does not appear to be 
much chance of coke becoming cheaper, the manufacturers thereof 
being firm, as they have reduced the production to something like 
the level of the demand, and buyers have now to give at least 
lds. 3d. per ton for medium qualities of coke delivered at the 
furnaces on Teesside, while some sellers hold off for 14s. 6d. 

The statistics of shipments and of stocks in the public warrant 
stores are not encouraging. Owing to the dulness of the demand 
from Scotland the deliveries by sea have been this month only 
22,621 tons, as compared with 20,289 last month, and 33,899 tons 
in June, 1903, to 8th. Last year up to 8th, 13,967 tons of pig iron 
were sent from Cleveland to Scotland, this year only 9832 tons, or 
10 per cent., less than in May. Tho deliveries oversea have been 
better than those of last month—10,134 tons, against 7288 tons. 
The stock of Cleveland iron in Connal’s publie warrant stores on 8th 
inst. was 84,127 tons, a decrease for the month of 734 tons, and of 
15,826 tons this year. 

The condition of the finished iron and steel trades in all their 
branches is as unsatisfactory as ever ; in not one is there the slightest 
approach to improvement, and it is not surprising that the tone of 
business is pessimistic. There is a great dearth of new orders ; 
nevertheless, quotations are maintained, and competition is not 
keen. Little is heard now of the dumping of German semi- 
manufactured steel, but local steel manufacturers are sending 
considerable quantities of such material to Wales for tin-plate 
manufacturing. The late spurt in shipbuilding has furnished the 
plate and angle makers with work which will keep their mills 
going for some months, but there is still a good deal of idle plant 
—in fact, the spurt has not led to a single idle mill being re- 
started. Steel ship plates are at £5 12s. 6d.; steel boiler plates 
at £7; iron ship plates, £67s. 6d.; steel ship angles, £5 5s.; iron 
ship angles, £6 2s. 6d.; packing iron, £5 5s.; steel joists, £5 5s.; 
steel hoops, £6 7s. 6d.; steel strip, £6 5s.; steel sheets, £7 5s.; 
steel bars, £6 5s.; iron bars, £6 2s. 6d., all less 24 per cent. f.o.t. 
Heavy steel rails are nominally at £4 10s. net at works, and cast 
iron chairs are at £3 7s. 6d. net at works, The demand for rails 
is very slack, and shipments are considerably below those of June 
last year, both for this district and for the country as a whole. 

There is nothing much that is new doing in the shipbuilding in- 
dustry, and the engineering industry is likewise feeling the depres- 
sion keenly. The North-Eastern Railway Company last week 
discharged 150 of the men at their North-road engineering works 
at Darlington. The whole works were closed for Whitsun week, as 
also were those of Messrs. Robert Stephenson and Co. With 
respect to wages questions which have lately been_ troubling 
employers in the shipbuilding and engineering industry, there is no 
change to record, but on the 14th inst. the boilermakers’ repre- 
sentatives are to have a conference with the masters at Newcastle- 
on-Tyne to discuss the conditions of employment for those engaged 
in working the new pneumatic caulking tools. This is the outcome 
of the strike which took place at Messrs. Wm. Gray and Co.'s 
shipyard at West Hartlepool. Probably the employers of the 
whole of the United Kingdom will be represented. This week the 
North-Eastern Railway officials have been having trial runs with 
one of the new electric auto-cars which are intended to replace 
the existing train service between the Hartlepools. The company 
is also extending its electric train service in the neighbourhood of 
Newcastle. A portion has now been in regular operation since 
Easter. 

The coal trade is showing some improvement at last, and a fair 
amount of buying has been done since the holidays. Prices are 
not actually — but there is no doubt they are stiffer, and 
some of those who have been holding off now think the present an 
opportune time to buy. Best steam coals are at 10s. 3d., seconds 
at 9s., and smalls at 4s, 3d., all f.o.b., and doubtless there would 
have been some advance if merchants had not been keen com- 
petitors. Best gas coals are quoted at 8s. 14d., and seconds at 
7s. TQ}d., both f.o.b. many collieries are now working 
short time, and a considerable number of miners have lately been 
discharged because of the depression in trade. 

The death is announced, at the age of sixty years, of Mr. Joseph 
Fryer, of Howden-le-Wear, the owner of the Greenhead Colliery. 
He was financially interested in several other colliery concerns. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been a distinctly quieter tone in the iron trade 
generally. While manufacturers in most cases are fairly well sup- 
plied with work for the present, the outlook is by no means 
encouraging. Current inquiries both for immediate and future 
delivery are at the time of writing comparatively poor, and there 
is an easier tendency in prices. 

Business has been done in Cleveland warrants from 43s, 3d. to 
42s, 103d. cash and delivery in nine days, and from 42s. 11d. to 
42s, 9d. one month. Scotch warrants are quoted 52s., and Cumber- 
land hematite 53s. 74d. per ton, but without actual business being 
reported. 2 

The output of pig iron in Scotland is maintained, there being 86 
furnaces in blast, compared with 82 at this time last year. 

The prices of Scotch makers’ iron have been tending easier, and 
in several cases special brands are lower. G.M.B., No. 1, f.o.b. ¢ 
Glasgow, is quoted 53s.; No. 3, 50s.; Carnbroe, No. 1, 53s. 6d.; 
No. 3, 50s. 6d.; Clyde, No. 1, 57s. 6d.; No. 3, 51s. 6d.; Langloan, 
No. 1, 67s. 6d.; No. 3, 55s.; Gartsherrie, No. 1, 58s.; N 52s. ; 
Summerlee, No. 1, 58s.; No. 3, 52s.; Coltness, No. 1, 68s.; } 
56s.; Glengarnock at Ardrossan, No. 1 6d.; No. 3, 
Eglinton at Ardrossan or Troon, No. 1, 52s.; No. 3, 50s.; Dalmel- 
lington at Ayr, No. 1, 51s, 6d. ; No. 3, 49s. ; Shotts at Leith, 
No. 1, 59s.; Nu. 3, 54s.; Carron at Grangemouth, No. 1, 59s.; No. 3, 
53s. per ton. 

Scotch hematite pig iron is going steadily into consumption, but 
the production is heavy and competition is making itself felt, so 
that prices are lower. Merchants now quote 56s, 6d. per ton for 
this class of iron for delivery at the West of Scotland steel works. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 4733 tons, compared with 7231 in the corresponding 
week of last year. There was despatched to the United States 
300 tons, Canada 200, India 150, Australia 522, France 165, Italy 
250, Germany 100, Holland 40, Belgium 50, Spain and Portugal 
49, China and Japan 310, other countries 20, the coastwise ship- 
ments being 2577, compared with 5350 in the corresponding week 
of last year. 

The arrivals of Middlesbrough pig iron at Grangemouth in the 
past week amounted to 11,670 tons, compared with 11,144 in the 
corresponding week, showing an increase of 526 tons. There is, 
however, a total decrease in these imports since the beginning of 
the year amounting to 23,441 tons. 

There is nothing of importance to report in the finished iron and 
steel trades. Asa matter of fact, the output in both cases is con- 
siderable, but the capacity of the works being fitted for ‘busy, 
instead of the present quiet times, dulness characterises the trade 


generally. The makers in both cases have been working ina most 
economical way, but they have so far not been able to reduce very 
much the costs of production, It looks as if they might ere long 
save something in fuel, but wages are higher, and their expenses 
heavy. It is no easy matter to obtain full prices when orders are 
being so keenly competed for, and there is an impression that some 
concession will have to be made to buyers. 

Business in the shipping department of the coal trade has been 
active throughout the past week. The aggregate shipments at 
the Scottish ports amount to 257,616 tons, compared with 244,641 
in the preceding week, and 216,002 in the corresponding week of 
last year. The improvement is altogether at the East Coast ports, 
there being, indeed, a considerable decrease on the Clyde. The 
shipments from the Firth of Forth and from Fifeshire show a very 
marked increase, and it is expected that the Baltic trade will be 
exceptionally good this season. The inland business in coal, 
especially in Ayrshire, is unsatisfactory, owing to the heavy out- 
puts, and at some places the colliers are not able to obtain any- 
thing like full employment. The Corporation of Glasgow has 
placed contracts for about 700,000 tons of coal for delivery during 
the coming season. First-class cannel coals, which are scarce, 
have commanded last year’s prices, but other qualities have been 
bought at reductions varying from 3d. to ls. per ton below the 
prices obtained at this time last year. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THERE has been a good deal of buoyancy in the steam coal 
trade, and some large shipments made, notably to Cronstadt. The 
week began well at Cardiff, 9500 tons going to Rio, 4000 Monte 
Video, 3526 Jamaica, 3900 Sebastopol, 5000 Venice, 5000 Cron- 
stadt, and several others of large tonnage. The leading feature 
at the first part of the week was a good inquiry for best steam, a 
steady advance in small steam in one ease to 7s. 6d., and a demand 
for semi-bituminous, which was also shown at Newport and at 
Swansea. It was stated on ’Change, Cardiff, that supplies were 
short of this class of coal, and that the price was advancing. As 
regards house coal, offers are more prominent than buyers, and 
even No. 3 Rhondda are easier. 

Mid-week prices, Cardiff, will indicate the condition of things. 
June business is fairly secured. 

Best large steam, 15s. 9d. to 16s. 3d.; best seconds, lis. to 
lis. 3d.; seconds, 14s. to 14s. 9d.; drys, l4s. to 14s. 6d.; best 
smalls, 7s. 6d.; ordinaries, 6s. 3d. to 6s. 9d.; other kinds from as 
low as 5s, 6d. 

Monmouthshire, semi-bituminous, 13s. 9d. to 14s. ; best ordi- 
naries, 13s. 3d. to 13s. 6d.; seconds, 11s, 9d. to 12s, 

House coals are retained at the old nominal quotations. The 
mews really obtained are matters between buyer and seller ; very 

est is quoted from 15s, 6d., and there are varieties on offer from 
10s. 6d. No. 3 Rhondda is quoted at 14s. 6d. ; No. 2, from 11s.; 
the small of No. 3 selling at 8s. 9d. to 9s., and of No, 2 from 6s. 6d. 
Sales for bunkers active. Patent fuel, moderate, 14s. to lds, 6d.; 
best, 16s, to 22s. Pitwood, 16s., ex ship. 

At Swansea, mid-week, steam coals were selling from 14s. 6d. ; 
small, 6s.; bunkers, 9s. House coal inactive; quotations for 
No. 3 Rhondda, 14s. 6d.; through and through, 12s. 6d. Best 
kinds of anthracite were reported as well sold over June. Ordi- 
nary and inferior kinds in little demand, and much difficulty expe- 
rienced in keeping some collieries going regularly. Best large, 
sells at 20s.; red vein, 9s. 9d. ; big vein, 11s. 9d.; cobbles, machine 
made, 18s.; nuts, 16s. 6d. to 18s.; peas, 10s. to 12s.; culm rubbly, 
6s.; duff, 3s. 9d. Patent fuel, including tax, is offered at 13s, 

Swansea has again had a busy week. In exports and imports 
the totals last week were the highest on record—120,842 tons, or 
4000 tons above last record. All branches showed marked activity. 
In coal nearly 65,000 tons were shipped, and in patent fuel 22,385 
tons. Large stocks of tin-plates came from works, 90,415 boxes ; 
and the shipments exceeded 91,000 boxes, leaving stocks down to 
119,000 boxes, I note amongst the imports 500 tons of steel 
from Philadelphia, sleepers from Germany, 940 tons of steel from 
New York, 4980 tons of pitwood from Russia, copper and silver 
ores from Cutt 

On ’Change this week it was the subject of comment that 
foreign bars continued to arrive. These told upon imports, but 
the drawback was that various home industries were affected. 
The impression, too, was that the whole district is iikely to be 
more affected, as agents are prominent all over the Welsh works 
offering at prices below those of home make. Depression in pig 
iron and bars was in some quarters reported. At Cwmfelin, 
Duffryn, and Landore all furnaces are busy, Clydach mills busy, 
Midland and Park active, Villiers adding, also at Upper Forest. 
Nearly 2000 boxes of tin-plates were sent to Genoa this week, 
Coai shipments, «4 Cardiff, large. 

Steel sheets remain at slightly lower prices compared with iron, 
the relative figures quoted at Swansea this week being as follows :— 
Steel sheets, £7 12s. 6d. to £8; sheet iron, £8 to £8 2s. 6d.; 
Bessemer bars remain from £4 10s., and Siemens from £4 12s, 6d. 
Tin-plates are firm at 11s. 9d. to 12s, Bessemer, and 12s. to 12s, 3d. 
Siemens. Finished black plate, £8 15s. to £8 17s.6d. Big sheets, 
6ft. by 3ft., are selling at £8 17s. 6d. to £9. 

An interesting revival of the old Welsh ironstone industry is 
taking place at Blaenavon under Mr. G. Foster Martin, late of 
the Dowlais Ironworks, Cardiff, No. 9 blast furnace is being pre- 
pared for an output of 1000 tons weekly. It was at these works 
that, three years ago, cold blast native ironstone was worked, the 
material being obtained from Aberdare. 

Prices so far are maintained. Steel rails, heavy, are on offer at 
£4 12s, 6d. to £4 15s., and although home inquiries lessen as the 
holiday season sets in, colonial demands continue. 

Monmouthshire tin-platers are dissatisfied with arbitrator's 
award, and contend that it means a reduction to them of 20 per 
cent. How this occurs is not stated. 

A dispute is pending at Pontardawe affecting 500 men. 
under arbitration proceedings, 

There has been a dispute with the dredgers at the Cardiff docks, 
and some irregularity of work has followed. On Monday Sir W. G. 
Lewis gave the men an interview, and discussed the points of differ- 
ence at length, and it is expected that an amicable settlement will 
be brought about. 

Another dispute has been on at the Mannesmann, which will very 
likely be arranged, and there are one or two colliery differences, 
principally in the west of Wales, which remain unsettled. 

The death took place last week of Mr. Jeremiah, at eighty, one 
of the oldest colliery managers of the district, and associated with 
the Powell Duffryn Company from the time when Mr. T. Powell, of 
Newport, began his career. He had considerable and successful 
experience in sinking to the upper measures in Monmouthshire, and 
in one case coal properties developed were afterwards carried on 
prosperously by Partridge, Jones and Co. Mr. Jeremiah was one 
of the few remaining men of the old school to whom much is owing 
for their local knowledge and indomitable energy. 

A very successful experiment was carried out on the Dowlais 
incline, by which connection is chiefly maintained with Cardiff, the 
incline terminating in the Taff Vale yard. _ Up to the present this 
is worked by rope wire from an engine house. This week it was 
demonstrated on trial that it was possible to work the line by loco- 
motives. 

The Bill to promote the working of the iower coal measures in 
the Forest of Dean has been passed for second reading. 

I am glad to report that a steady revival of the coal soar “g | of 
North Wales is now assured. I hear that the Broughton and Plas 
Power Company, which is identified with two of the largest col- 
lieries in the Wrexham district, has secured an important railway 
contract which will last.a long period. One result of this is to be 
the re-opening of the Vron Colliery, which was closed last year, 


It is now 





At one time 500 men were employed there, 
upon other industries, 

Inaction is the prevailing feature of the Cardiff local stock 
market. Barry deferred, which has had a good run, is at 110 
Rhymney deferred at 96, a point better ; most South Wales stocks 
are firm. Coal and iron without change, prospects fair. In respect 
of iron and steel, chief concern is felt at the foreign dumping, 


This will tell favourably 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, June 3rd, 


THE general drift in trade and stock movements is downward 
from the 1902 climax. By reason of compact trade organisation 
the descent is being made gradually and smoothly. There are no 
ugly indications in sight, and a fair demand for the better class of 
investments, as is indicated by the prompt taking of the Cuban and 
Japanese loans, The gold exports, which have passed the 
50,000,000 dols. mark, have subsided. The liquidation, which has 
been in progress for two years, and which has lowered prices from 
20 dols. to 10 dols. per share, has done much good. There is a 
steady increase in bank circulation, the net increase since January 
Ist being 19,372,929 dols. Last Saturday’s bank statement showed 
a reduction in loans for the week amounting to 16,000,000 dols 
and the cash reserves increased by a larger amount. : 

Copper declined } cent last week under lessened export demand, 
Lake is selling to-day at 12}, electrolytic 12}, and castings 12}, 
Pig lead dropped 10 points. Official quotations are 4} in 50-ton 
lots and over. Total exports of pig lead since May Ist, 5673 tons, 
Copper exports for May 12,790 tons, 

Labour troubles are interfering with the coal supply to the 
copper mines, and unless quick relief comes production will be 
affected. 

The iron and steel industry continues fair only. Several in- 
fluences are at work to restrict business to near by requirements, 
Crude iron production is not promptly absorbed, and hence the 
blowing out of a few furnaces. The active demand for plates and 
shapes has not yet been realised, and trouble over prices is appre- 
hended from the Lackawanna Steel Company, which may offer 
material at cut prices. 

Vigorous efforts continue to be made to secure a market abroad 
for iron and steel products, and with much satisfaction to the 
manufacturing and exporting interests. Agents actively at work 
abroad, and are laying the foundation for still heavier exports. 
Railroad companies are again ordering freight cars, and their 
repair shops are very busy repairing damaged cars, Steel car 
builders are working to fullest capacity. 

Considerable activity prevails in the machinery and tool shops, 
although much more work could be done. Railroad companies are 
iustalling much machinery, one company alone, the Illinois Central, 
having contracted for 250,000 dols. worth of equipment for its 
shops to be erected at Memphis, Tennessee. Much mechanical 
equipment will be contracted for the latter half of the year. A 
very important feature is the demand for refrigerator cars, 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT, 


STEAM coal market: There is no material change this week ; an 
average inquiry, and prices firmer. House coal quiet, owing to 
mildness of the season; prices unaltered. The quantity of coal 
shipped for week ending 4th inst. was 86,652 tons—foreign, 
67,015 tons ; coastwise, 19,637 tons. Imports for week ending 7th 
inst.: Manganese, 3200 tons ; iron ore, 7823 tons; pig iron, 2002 
tons ; pitwood, 998 loads ; old rails and scrap, 480 tons ; phosphate, 
109 tons ; also four small vessels with old iron and pig iron. 

Coal :—Best steam, 13s. to 13s. 3d.; seconds, Ils, 6d. to 12s.; 
house coal, best, 15s.; dock screenings, 5s, 9d. to 6s.; colliery 
small, 5s. to 5s. 6d.; smiths’ coal, 9s. 6d. Pig iron: Middles- 
brough, No. 3, 42s. 104d. Middlesbrough hematite, 53s. 7d. Iron 
ore: Rubio, 13s. 9d. to 14s,.; Tafna, 14s. 9d. to 15s, Steel: Rails, 
heavy sections, £4 12s. 6d. to £4 15s.; light sections, £5 12s. 6d. 
to £5 15s. f.o.b.; Bessemer steel tin-plate bars, £4 7s. 6d. to 
£4 10s.; Siemens steel tin-plate bars, £4 10s, to £4 12s. 6d.—all 
delivered in the district, cash. Tin-plates: Bessemer steel, coke, 
lls, 9d. to 12s, 3d.; Siemens, :coke finish, 12s. to12s, 6d. Pitwood, 
16s. 9d. to 17s. ex ship. London Exchange telegrams: Copper, 
£56 5s.; Straits tin, £121 10s. to £122 12s, 6d. Freights inactive, 
average inquiry and rates slightly firmer. 








Unirep States Censts Brreat.—The report shows that in 
1900 there were 29,120 stationary steam engines manufactured by 
the United States, their value being shown as £5,600,000. The 
largest number of these were of the small slide-valve type, the 
value of which is placed at £1,600,000. The greatest value, how- 
ever, was in the low-speed, automatic cut-off type, heavy engines 
for power stations and rolling mills, of which 2724 were made, 
having an average horse-power of 309, and valued at £2,000,000. 
To turn these engines out there appear to have been 1170 plants 
of various capacities. These plants have been greatly increased 
in size, and consequently in producing capacity, during the past 
three years of prosperity. 

NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Engineer commanders: A. 
W. Turner, to the Terrible ; D. E. Smith has been placed on the 
retired list as engineer captain; A. J. Carnt, to the President, as 
Engineer Inspector of Gun Mountings; W. R. Parker, to the 
President, for inspection of gun mountings at Woolwich Arsenal ; 
C. J. James, to the Vivid, for the Duke of Edinburgh; F. R. 
Stuttaford, to the Vivid, for supervision of instruction of E.R. 
ratings ; F, D. Thomsett, to the Swiftsure ; G. G, Knight, to the 
Triumph. Engineer lieutenants: F, E. Lamb, to the Terrible ; 
A. L. Moore, to the Terrible and to the Ocean ; C. Wain, F, G. 
Haddy, H. Williams, to the Terrible, for passage home; R, H. 
Pearce has been placed on the retired list; J, L. Sands, to the 
Triumph ; J. H. Hocken, to the Swiftsure ; G. T. Goodall, to the 
Pembroke, for the Black Prince ; H. W. Irish, to the Melampus ; 
H. G. Summerford, to the Vernon, for torpedo range; T. W. 
Cleave, to the Spartan, for the Circe; J. W. J. Sellex, to the 
Vivid, for the Sprightly; G. W. Jones, to the Vivid, for the 
Ostrich ; W. Toop, to the Vivid, to assist Engineer Rear-Admiral ; 
W.S. Torrance, to the Fire Queen, for the Bullfinch ; L. R. Crois- 
dale, to the Vivid, for the Magnificent; L. Robins, to the 
President, for R.N. College. Engineer sub-lieutenants: F. K. 
Corsar, H. Burt, E. C. Green, R. G. Morton, A. C, Boxer, and KR. 
Preston, to the Terrible, for passage home ; 2. D. Kelson, to the 
Terrib’e and to the Thetis; A. H. A. Dowman, to the Terrible 
and to the Albion; R. H. G. Boddy and H. J. A. White, to the 
Swiftsure ; L. Walker and R. D. Harvey, to the Triumph ; M. J. 

’, Sharp, to the Royal Oak. Senior engineer, R.N.R.: G. W. 
Wright, to the Fire Queen, for three months’ instructional course. 
Chief artificer engineers: J. Mitchell, to the Humber, for the 
Janus; D. E. Macfarlane and T. Killick, tothe Terrible. Artificer 
engineers: W. A. Hook, to the Terrible; W. G. Harding, to the 
Terrible and to the Ocean; H. Noakes and D. J. Leary, to the 
Terrible and to the Leviathan; W. H. P. Studd, to the Terrible 
and to the Glory; W. J. Ashworth, to the Terrible and to the 
Tamar for the Otter; W. H. Theobald, to the Terrible and to the 
Tamar for the Hart; F. J. Randall, to the Terrible and to the 
Bramble; L, B. Henwood, to the Erebus, for the Sturgeon. 
Acting artificer engineers: G. A. Trim, to the Terrible and to the 
Ocean ; R. Drysdale, to the Terrible and to the Amphitrite; E. 
Longbottom and J, W. Davy, to the Exmouth; A. W, P. Boss, to 





the Cvesar ; A, Bersey, to the Prince George, 
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NOTES FROM GERMANY. 
{From our own Correspondent.) 

HE raw and finished iron and steel trades over 
here are generally active, there being fair 
employment, without any great pressure. 

On the Silesian market home demand for 
merchant iron, as well as for general structural ma- 
terial, has increased during the week ; hoops, too, 
are inimproving request. Also girders have been, 
on the whole, briskly called for, both locally and 
on foreign account. A healthy tone characterises 
the pig iron market; prices and demand are re- 
ported to be satisfactory, and the scarcity 
formerly complained of in pig iron, as well as in 
scrap iron, has entirely ceased. 

For thin sheets the inquiry has remained lively, 
and an improvement could be noticed in the 
heavy plate department. 

There was a steady trade done in the Rhenish- 
Westphalian iron-producing districts last week, 
raw and manufactured iron being briskly called 
for at firm quotations, 

In the Luxemburg-Lorraine district the prices 
for pig iron have even been raised M. 2 p.t. A 
very lively inquiry comes in for girders, and also 
for railway material, and business transactions in 
the plate arid sheet trade have been increasing. 

The coal trade in Silesia has been showing a 
fair stiffness, and deliveries in coke have been 
very heavy ; shipments of coal in Upper-Silesia 
amounted to 623,870 t. for the first two weeks in 
May, against 715,890 t. for the corresponding 
period last year, and since the beginning of the 
present year 6,274,490 t. were delivered, against 
6,184,000 t. for the corresponding period the year 
before. 

From the Rhenish-Westphalian coal district 
pretty heavy shipments in coal have gone to the 
Upper-Rhine, and to the Main ports, whereas 
deliveries to Holland leave much to be desired. 
Coal for coke-making is in good request; dry 
sorts of coal remain languid, and there was less 
done in coke than formerly, while briquettes meet 
with ready consumption. 

In crude iron a quiet business is done on the 
Austro-Hungarian market, but there was a com- 
paratively good inquiry coming in for girders and 
sectional iron, and for tank plates too. Activity 
at the machine shops remains of the most limited 
description. 

The coal and coke trade in Austria-Hungary is 
quiet, and prices are somewhat weak. Bohemian 
brown coal has also been in rather moderate 
request, and the accounts given of the business 
last week are of an unfavourable character. 

Quite a strong demand came in for pig 
iron last week on the Belgian market, and in 
semi-finished steel a good trade is done, prices 
showing much stiffness. Both merchant bars 
and girders have been in very good call last week, 
and there was a firm tendency noticeable all 
round, 

The Belgian coal trade is extremely quiet. 
Dry sorts of coal quote 9-25f. p.t.; small coal, 
10f. to 4 at present; blast furnace coal, 
14f. p.t.; Flénu coal, 12f. p.t. Briquettes are in 
good request, and very firm in quotations. 
Stocks in house coal have increased slowly. 

From the French iron market good reports are 
given, employment increasing, and the general 
tone being lively. Short terms of delivery are 
being stipulated for as a rule, the majority of the 
works remaining briskly occupied. 

From the coal trade in the Centre rather un- 
favourable accounts are given, the working hours 
having been reduced in consequence of a con- 
tinued dulness in demand. In other districts 
of France a fair trade was done in coal; the 
tendency of prices has been firm. 

The rise in the import duty on electric 
machines, dynamos, electro-motors, and trans- 
formers, from 10 to 15 per cent. of the value, 
that had a short time ago been resolved upon by 
the Swedish Government, has come int® foree on 
May 16th of present year. ‘ 


| 








LAUNCHES AND TRIAL TRIPS. 





EppIkr, steel screw steamer ; built by, Wood, 
Skinner and ('o., Limited ; to the order of, Messrs. 
Stephenson, Clarke and Co., London ; engines, 
compound surfacing-condensing, 14in. and 28in, 
by 2lin., pressure 100 lb,; constructed by, North- 
Eastern Marine Engineering Company Limited ; 
trial trip, June 4th ; the run was perfectly satis- 
factory. 

tINGHORN, steel screw cargo steamer ; built by, 
laxevaags Engineering and Shipbuilding Com- 
pany, Bergen; dimensions, 278ft., 38ft. 6in. by 
19ft. 8fin.; to carry, 2700 tons; engines, triple- 
expansion, 19in., 3lin., 5lin. by 33in., pressure 
1751b.; trial trip, June 2nd ; a mean speed of 103 
knots was attained. 

UPPLAND, cargo steamer ; built by, Wm. Gray 
and Co., Limited ; to the order of, Messrs. C. A. 
Forslind and Son, West Hartlepool ; dimensions, 
316ft., 45ft. by 22ft. 44in.; engines, triple-expan- 
sion, 22}in., 364in., 62in. by 39in., pressure 1801b. ; 
an average speed of 12 knots was attained ; 
launch, recently. 

WADDON, steel screw steamer; built by, 
Robert Stephenson and Co., Limited; to the 
order of, Sir Christopher Furness ; dimensions, 
350ft., 47ft. by 29ft. 10in.; to carry, 6200 tons 
deadweight ; engines, triple-expansion, pressure 
165 lb. ; constructed by, Richardsons, Westgarth 
and Co., Limited ; launch, May 28th. 

JULIA, screw steamship; built by, Mordey, 
Carney (Southampton), Limited ; to the order of, 
the London and South-Western and Midland 
Railway Joint Committee; dimensions, 109ft., 
3lft. by 9ft. 9in.; engines, compound inverted 
direct-acting, 14in. and 30in. by 22in., pressure 
150 1b.; constructed by, the builders; launch, 
May 28th. 

VASILEFS GEORGIOS, steel cargo steamer ; built 
by, R. Craggs and Sons, Limited ; to the order 
of, Mr. D. G. Moraitis, Andros, Greece ; dimen- 
sions, 352ft. 3in., 47ft. by 27ft. 3in.; to carry, 
6209 tors deadweight; engines, triple-expan- 
sion, 24}in., 4lin., 68in. by 45in.; pressure 
180 Ib.; constructed by, North-Eastern Marine 
Engineering Company ; launch, May 30th. 


_ALMAGRO, steel screw cargo steamer ; built by, 
Sir Raylton Dixon and. Co., Limited; to the 








order of, Messrs. Robert MacAndrew and Co., 
London; dimensions, 248ft., 35ft. 7?in. by 
21ft. 10in.; to carry, a deadweight of 2330 tons ; 
engines, triple-expansion, 19in., 32in., 53in. by 
33in., pressure 175 1b.; constructed by, North- 
Eastern Marine Engineering Company ; launch, 
May 30th. 

HARALD, steel screw steamer ; built by, Craig, 
Taylor and Co., Stockton; to the order of, 
Messrs. Van Ysselsteyn and Co., Antwerp; 
dimensions, 291ft., 38ft. by 20ft. 7}in.; engines, 
triple-expansion, J9in., 3lin., 5lin. by 33in., 
pressure 1801b.; constructed by, North-Eastern 
Marine Engineering Company ; a speed of 114 
knots was attained ; trial trip, May 31st. 

OcTorus, twin-screw bucket-ladder dredger ; 
built by, William Simons and Co., Limited, Ren- 
frew ; to the order of, Bombay Port Trust ; two 
sets of interchangeable buckets are provided to 
suit the varying quality of material to be 
dredged ; launch, June 3rd. 





THE PATENT JOURNAL. 
Condensed from “* — Oficial Journal 
») Patents. 


Application for Letters Patent. 


&@ When inventions have been ‘‘ communicated " the 
name and address of the communicating party are 
printed in italics. 


25th May, 1904. 


11 881. Fisntno Nets, T. Jaynes, Glasgow. 

11,882. Device for Fespina Pouttry, W. J. Davies, 
Glasgow. 

11,888. MaNGLING Macnines, Entwisle and Kenyon, 
Limited, and R. W. and W. H. Kenyon, Man- 
chester. 

11,884. ELtectric Conpuctors, F. W. Hayward and R. 
C. Fox, Norwich. 

11,885. Treatinc Raw Hiner, H. W. Southworth, 
London. 

11,886. BuLLeT Expanners for Arr Guns, J. B. Lane, 
London. 

11,887. Switce for ELecrricat Conpuctors, J. Dugdill, 
Manchester. 

11,888. Looms for Weavinc, J. Duckworth, J. Eddle- 
ston, and C. Whalley, Manchester. 

11,889. MANTLE-SHELF Brackets, R. W. Silversides, 
Middlesborough-on-Tees. 

11,890. Stereoscoprs, A. J. Bowerman, London. 

11,891. ManuractorE of Ferric Sutpsarsg, C. D. 
Brindley, London. 

11,892. Pasteurisine Apparatus, A. J. Boult.—(Z. 
Goldman and Co. (Incorporated), United States ) 

11,893. Box for Manure Rvppisu, P. A. Vaile, 
London. 

11,894. INcANDEScENT Gas Burners, W. and H. Ander- 
son, Dundee. 

11,895. Macurnes for EmBrorperino, J. A. Weber, 
London. 

11,896. Mancractcre of Brean, J. Ducreux. London. 

11,897. Rarmway Sicnac Inpicator. T. W. Corbin, 
London. 

11,898. Hotprast, W. H. Dransfield and C. J. Yardley, 





Leeds. 
11,899. Bireacninoc Wueat, C. Richardson, Mumbles, 
Swansea. 
11,900. Bacreriat TreaTMENTof Sgwace, V, Bordigoni, 
London. 
11,9C1. Vessers for Preszrvinc Foop, R. Holmes, 
ndon. 
11,902. Jaw Covptinas, L. Scheib, sen., and L, Scheib, 
jun., London. 
11.908. Swivets for Watcu Cxains, F. H. Williams, 
London. 
11.904. Bopsrn fur Sprvntno Frax, J. C. Gillespie, Bel- 
t 


ast. 

= Device for Hotvinc CanpiEs, W.S. McAlister, 

elfast. 

11,906. Covertnc of Mrtat Tupes, J. 
London. 

11,907. MeasvuriInG Quantities of Liqurps, F. Nusch.— 
(Johann Schumacher Maschinenfabrik, Germany.) 

11,908. Rart Jomts, J. Weibel-Mulisch, London. 

11,909. Cuucks for Borinc Macuings, O. Kampe and 
P. Falk, London. 

11,910. TREATMENT of Foon, A. E. Sherman, Liver- 


pool. 
11,911. 


Hornung, 


Groovep PuLiey WHEELS, T. H. Scutt, Staines, 
Middlesex. 

11,912. Pweumatic Despatch Apparatus, C. F. Stod- 
dard, London. 

11,913. PyeumaTic DespatcH APPARATUS, C. F, Stod- 
dard, London. 

11,914. Apparatus for Cutrine Ciots, C. E., F. P., 
and A. T. Middleton and G. Southworth. London. 
11,915. Fiy ScrgEN ATTACHMENTs, F. P. Knowles, 

London. 

11,916. ELevator VALVE MgecHANiIsmM, M. A. Adam.— 
(W. &. D. Stokes, United States.) 

11,917. OBTAINING Propucer Gas, F. T. Warburton, 
London. 

11,918. Pap for Boots, C. J. Axten and W. May, 
London. 

11,919. Prats Prixtinc Presses, F. E. Blaisdell, 
London. 

11920. Mancracturr of Etrcrropes, C. Bruno, 
London. 

11,921. Pneumatic Stamp Mitts, J. J. R. Smythe, 
London. 

11,922. Sarps’ Bunxs, G. Vigie. London. 

11,923. Seats for RatLway VeHiciEes, E, G. Budd, 

London. 

1,924. Wee. Rims for Evastic Tire, C. P. E. 

Schneider, London. 

11,925. Sarery Lowgerine Apparatus, T. Hornsey, 
London. 

11,926. InpEx for RrcisteRING Names, A. 8. Verrall, 
London. 

11,927. Envetopg Skatinc Macuines, C. J. Fancher, 
London. 

11,928. Water Tar for E.xectric Fitters, M. Otto, 
London. 

11,929. Fastentnes for Lack Boots, L. Heimann, 
London. 

11,930. ALTERNATING CuRRENT Motors, The British 
Thomson-Houston Company, Limitei.—(The General 
Electric Company, United States ) 

11,931. Ex.ecrric Locomortivss, The British Thomson- 
Houston Company, Limited.—(The General Electric 
Company, United States.) 

11,932. VAPOUR-GENERATING APPARATUS, The British 
Thomson-Houston Company, Limited.--(The General 
Electric Company, United States.) 

11,933. Exectric Ragostats, The British Thomson- 
Houston Company, Limited.—(The General Electric 
Company, United States 

11,934. Steam Generators, E. Side, London. 

11,935. Firtines for SMALL-aRms, J. T. Peddie, 
London. 

11,936. Wercutne Apparatus, U. 8. James, London. 

11,937. THRESHING Macuinks, A. W. Collis, Kingston- 
on-Thames. 

11,938. Loosz Lear Binpers, H. W. Higham and R. T. 
Nicho'son, London. 

11,939. Gear WuHex ts, G. F, Strawson and J. B. 8, 
Macllwaine, London, 

11,940, Sargs, G. H. and H, E. Chubb, London. 

11,941. Surps and Boats, G. M. Key, London, 

11 942. Sarety Tap for Liquips or Gasgs, F. Schmidt, 
London. 

11,948. ELEcTRIc Miners’ Sarety Lamps, J. P. Rees, 

ondon. 

11,944. Constructine the FounpatTioxs of BuILDINGS, 

W. P. Thompson.—(M, J. Kerns, Natal.) 


a 


11,945. SePaRATING Souips from Water, J. J. Crosfield 
and K. E. Markel, Liverpool. 

as a i peaaaaaaa MaRINE Boers, C. Rosenberg, 
aiver . 

11,947. Winpow Carcu2s, F. Bustard, London. 

11948. Apparatus for GENERATING Gas, F. E. Guil- 
baud, London. 


23th May, 1904. 


11,949. AceTyLeNE Gas Buoy, The Grimsby and 
North Sea Steam Trawling Company, Limited, and 
H. Johnston, Grimsby. 

11,950. CONTROLLING AERIAL FLIGHTS, E. De Leon, 
London. 

a me Wrre-coitinc Toors, T. Blackmore, Birming- 

iam. 

11,952. Music Portrouios, T. Gale, London. 

11,953. SasH Fasteners, J. Benn, Liverpool. 

11 954. Water Lever Inpicators for TgenpEerRs of 
ens Enorngs, F. G. Wright, Swindon, Wilt- 
shire, 

11,955. Weicutne Macuings, J. Tatlock, Glasgow. 

11,956. PygumaTic Power Hammers, H. F. Massey, 
Manchester. 

11,957. Drawine INCLINED Lines, E. G. Cockrell, 
Manchester. 

11,958. CompinaTion Hor and Cotp WarTER Tap, 
Claughtons (Leeds), Limited, and E. Austin, Leeds. 

11,959. Firecratre for Borter Furnaces, N. 8. Arthur 
and J. S. Binnie, Glasgow. 

11,960. Stream Taps, A. G. Strathern, Gartsherrie, 
Lanarkshire, N.B. 

11,961. TwisTINa the Frixces of Ruas, J. M. Collins, 
Glasgow. 

11,962. Construction of Burrinc SprInG-sHors for 
Rat.way Veuicies, W. Gatwood, Longport, Stoke- 
on-Trent. 

11,963. SLrpING-poor Locks, J. Bousfield, York. 

11,964. Spinninc Motes, J. Bowker, C. Butterworth, 
and T. McVay, Manchester. 

11,965. Furniture Castors, G. A. Phillips and W. H. 
Bagley, Birmingham. 

11,966. TreaTING LiInsEED O11, L. Jones.—(L. Tai/fer, 
France.) 

11,967. Sextant, A. B. Turney and W. Purves, London. 

11,968. PNeumatTic Tires for Motor Cars, E. G. Gibb, 
Glasgow. 

11,969. CELLULAR Martrresses, E. O. Steiner, Berlin, 
Germany. 

11,970. Stoppers for Botries, F. T. Marwood. Halifax. 

11,971. INTERNAL ComBuUSTION ENaINgs, J. Clay and 
8. Goodall, Liverpool. 

11,972. Device for Fituisc Borties, R. Taylor, 
London. 

11,973. SHorinG-up Device for Saips, G. and K. Pro- 
chézka, London. 

11,974. Cure for Hotpixe Tickets, A. J. Murphy, 

mdon. 

11,975. Teapots, W. Wade, London. 

11,976. MeasuRING the Spzep of VessEts, G. H. Hughes, 


mdon. 

11,977. Necxtre and Trovsers Cu1P, 8. Summerfield, 
Willenhall, Staffs. 

11,978. Kepucinc Friction between Sprinc and 
Hammer of Berriino Macuines, S. Kennedy, Belfast. 

11,979. Fiirers, C. Sellenscheidt, London. 

11,980. Macuine for Printinc CaLenpars, H, Fair- 
brother.—(F. Ashelm, Germany.) 

11,981. MakiIne Firg-proor CriLinc, H. Schneider, 

en, Germany. 

11,982. EARTH-BORING AppaRaTus for SounpINe, P. 
Schermuly, Cologne, Germany. 

11,988. Treatment of Dysextery, O. H. A. Miiller, 


ndon. 
11,984. CLEaninc Biast Furnace Gases, J. H. Darby, 


ondon. 

11,985. Case for Counter Cuecxs for Drapers, D. 
Chrystal and J. 8S. Holmes, London. 

11,986. Hat-cuarps, R. H. Bishop, London. 

11,987. Automatic Se.r-pasTING Macuine, R. J. 
Shelton and J. Garside, Aylesbury, Bucks. 

11,988. Frame Pocxet-Booxk, P. B. Lucas, London. 

11,989. CiaaR and CicaRETTE Tunes, F. Dupré, 


on. 

11,990. Transrorminc the Heat of Fiurps into Live 
Forcr, L. L. Pichery, London. 

11,991. Manuractrure of Cream of Tartar, A. J. 
Boissiére and L. Faucheux, London. 

11,992. Hottow Partition Watts, P. Kohnen, 


ndon. 
11,993. Dark Siipgs, M. Hofmann and G. Schneider, 


ndon. 

11,994. Device for Lirtine Trousers, M. Dillmann 
and J. Schuster, London. 

11,995. ApsusTABLE Forms, A. Zahn London. 

11,996. ComBustion Enoines, C. Weidmann, London. 

11,997. Brick KiLns, A. Hadlington, Birmingham. 

11,998. CoverinG for Sprxnine Rovers, E. L. Stocks, 
Burnley. 

11,999. Games, G. Freeman and J. H. Butt, London. 

12,000. ManuractuRE of Bi-meTaLiic INcots, H. 
Harmet, London. 

12,001. Mounrinc WHEELS on Ax Es, E. 8. B. Hughes, 
London. 

12,002. Topacco Pipgs, B. Green, London. 

12,008. Foca Pane Snurrers for Cameras, A. L. 
Adams, London. 

12,004. CONVERTING ORDINARY TiP Carts into SANITARY 
Dust-carts, H. Smith, London. 

12,005. ATTACHMENT to Boots and SHogs for Provip- 
ING a Grip on the Grounp during Nports, H. R. 
Hones, London. 

12,006. StrrFENER for WEARING APPAREL, C. Morfey. 
HE Rosenwald, France.) 

12,007. Castinc STEREOTYPE PRINTING PLates, W. H. 
Lock and T. M. North, London. 

12,008. RanGcE-FrnpEeRs, W. H. Lock and A. H. Pollen, 
London. 

12,009. TeLescopic Ranck-FINDERS, W. H. Lock and A. 
H. Pollen, London. 

12,010. Cookine Stove, C. E. Térner, London. 

12,011. Rartway Car Couptina, A. Fodor and N. de 
Szemere, London. 

12,012. Braczs, F. C. Bates, London. 

12,018. Mitre CLeats for SCAFFOLD Boarps, T. Zim- 
merman, London. 

12,014. Set Squares, G. E. B. Eyre, W. H. Spottis- 
woode, C. A. Spottiswoode, and J. T. Hellary, 
London. 

12,015. Macurne for Carpet CLEANING, E. J. Shotton, 

ondon. 

12,016. ReparrInc Worn Rari-HEADS of RAILWAY 
Rats, F. Me'aun, London. 

12,017, E.ecrric Switcues, J. B. R. Swan, London. 

12,018. Rattway Sroenats, J. D. Landers, London. 

12,019. CHARGING BoTrLEs with AERATED LIQuUIDs, 
TheCrown Cork Company, Limited, and E. K. Moore, 
London. 

12,020. MaGNeTic Ore Separators, H. C. Jenkins, 
sondon. 

12,021. CaLcuLatine Apparatus, fF. Mugnier, London. 


27th May, 1904, 


12,022. WarTer-cLosets, G. and D. Musgrave, and 
G. and D. Musgrave, Limited, Manchester. 

12,023. Harr Work, H. Wood, Eastbourne. 

12,024, VioLIn Music HoLpER ATTacHMENT, J. F. King, 
Dawlish. 

12,025. Cisterns for Liquip Barometers, J. McDon- 
ough, London. 

12,026.-Fincer Guarp for SHirt [RONING MACHINE, 
C. Pidgeon, London, 

12,027. SupmMaringe’ Boats, J. J. Royden.(P. 4. 
Sparre, France.) 

12,028. ATTacHING Stamps to Letters, J, F. Hyland, 
London. 

12,029. Sarety Coupiina for VeHicLes, D. Lewis, 
Bridgend, m. 

12,030. Fotpine Box, P. Todd, Plymouth. 

12,031. Stzam Morors, J. E. Wallis, Basingstoke. 

12,082, CompusTION DeFriEctors, J, Reed, Newcastle- 





on-Tyne. 





12,033. Toots for Removinc PNrgumatic Tire Covers, 
J. M. Burnett, Manchester. 

12,034. Taawt Nets, A. Patch, Hull. 

12,035. EXpansion SteaM Trap, J. Cleland and J. C, 
Stewart, Belfast. 

12,036. SHor Counter, J. Miller, Glasgow. 

12,037. Protecrion of Warsnies against ‘“ CHaAIN- 
Miygs,” H. Curwen and N. C. F. Jochumsen, 
Newcastle-on-Tyne. 

12,038. PHoroGRAPHIC DaRk Suipges, W. Holden and 
J. Schofield, Manchester. 

12,039. CenTRiruGaAL Macaines for Dres3inc Fiour, 
W. Winslade, Cardiff. 

12,040. RenovaTIon of MouLpErRs’ Sanp, J. W. Towers, 
Liverpool. 

12,041. Jornr Rive, H. Caldwell, Liverpool. 

12 042. Rovine Frames for Spinninc Fax, J. and f. 
M. Gre2ves, Limited, and J. V. Eves, Manchester. 
12,043. AUTOMATIC HACKLING Macuines for Fax, 
J. and T. M. Greeves, Limited, and J. V. Eves, 

Mauck ester. 

12,044. Apparatus for Benpinc Tunss, T. C. Camden, 
Manchester. 

12,045. MecHanism for ActuatTinc CycLe Brakes, 
C. A. Palmer, Birmingham. 

12,046. Stuns BREAKING Macatines, R. F. and H. S. 
Pochin, Leicester. 

12,047. Hotpers for INCANDESCENT Gas BURNERS, 
E. Soutter, Birmingham. 

12,048. Macuines for WinpiInc Yarns, G. Hattersley 
and Sons, Limited, and J. Chadwick, Keighley, 
Yorks. 

12,049. Cramp for Joiner Work, M. A. 8. Davies, 
Glasgow. 

12,050. Pipe Jornts, T. Allinson, Burnley. 

12,051. Door Lock Sprinos, A. D. Ash, Willenha!l, 
Staffs. 

12,052. Sprinc-paivEN Moror, J. H. Iles, Birmingham. 

12,053. CanpLe Hocpers, A. Pringle, Manchester. 

12,054. Feepinc Furi to Borer Furnaces, W. G. 
Crosthwaite, Leeds. 

12,055. PREVENTING FRAUDULENT REFILLING Of Botres, 
W. Brown, W. E. W. Cates, and E. E. J. Farquhar, 
Bristol. 

12,056. ELectro-macywets, J. Watson, jun., Edinburgh. 

12,057. Boots and SuHozs, F. W. Wilson, Bradford. 

12,058. Meat Lapet, J. E. Peakin, P. Wood, and W. 
8. Sproat, Liverpool. 

12,059. Borer and Waser, J. Cochrane, Glasgow. 

12,060. Apparatus for MounTING and CooLine Stat- 
IcaL Ozonizers, Compagnie Francaise de l’'Ozone, 
London. 

12,061. STERILIZATION of WATER by ELECTRIC CURRENT, 
Compagnie Francaise de 1’‘Ozone, London. 

12,062. Winpow Sasues, R. Sharp, Derby. 

12,063. Sprinninc Macuines, W. Taylor, Huddersfield, 

12,064. Wixpinc Frames, J. E. and J. Broadbent, 
Manchester. 

12,065. Fastener for Lockets, T. Wilcox, Birmingham, 

12,066. Trays, R. Clarke, Birmingham, 

12,067. Wrencu, C. B. H. Wolf and T. B. Merry, 
London. 

12,068. Ba.t-Taps, R. and F. Cole, Bristol. 

12,039. ——— of ABSOLUTE ALCOHOL, H. P. 

, London. 

12,070. Sazars, G. B. Rowe, London. 

12,071. VEHICLE WHEEL Tires, H. W, Southworth, 
London. 

12,072. Wasustanps, A. H. Harding and J. W. Catferd, 
Plymouth. 

12,073. CyLinpricaL Revotvine Cooker with Arto» 
matic Baster, A. A. Mont, Liverpool. 

12,074. Bepsteap Lzos, C. Hann, Paignton, Devon. 

12,075. Tea Kerries, W. H, Webster, Jubbergate, 


ork. 
12,076. Cases for Fuses, J. H. Ward and M. H. Gold. 
stone, Manchester. 
12,077. Bat Bearinos, The Hoffmann Manufacturing 
Company, Limited, and C, A. Barrett, London. 
12,078. Improvep Boat Propeiuers, C. F. Ritchel, 


ndon. 
12,079. Protectors for Boots and Suogs, J, F. Mason, 
ndon. 
12,080. Fire-escaee Lapprrs and Carriacss, F. J, 
Sweeting, London. 
12,081. Inpicators for Strgam GENERATORS, G. W. 
Drummond, London. 
12,082. MicropHonss, G. A. Nussbaum, London. 
12,088. Drawer-aND-SHett Boxes, C. H. Cohen, 
London. 
12,084. Wricninec and Packacinc Macuing, T. J. 
Brough, London. 
12,085. Encines for Compressine Arr, A. W. and Z. W. 
aw, London. 
12,086. Hotp1nc Rops for Starr Carpgts, L. J, Jocelyn, 


ndon. 

12,087. ELecrricaL MEgasuRING INSTRUMENTS, F, 
Conrad, London. 

12,088. Carco Loapine Apparatus, A. J. Boult.—(C. 
H. Anderson, United States.) 

12,089. Prez Jomnts, F. W. Biihne, London. 

12,090. OsTaINING Motive Power, M. C. J. G. Giess- 
mann, London. 

12,091. Propuction of PyrimipingE Derivatives, H, 
E. Newton.—(Farbenjabriken vormals Friedvich Bayey 
and Co., Germany.) 

12,092. SuspeNsonigs, E. W. Munsey, London, 

12,093. Stove Pipes, R. I. Connelly and I. W. Read 
London. 

12.094. WinpMILLs, B. S. Hyatt, London. 

12,095. SusPENDING Furs, E. L. Berry and F. Harrison, 
London. 

12,096. OvERHEAD Rattways, G. Barker, London. 

12,097 ReGuLaTING Apparatus, Aktiengesellschaft 
Brown, Boveri, and Co., London. 

12,098. Process for TREATING STEEL Piatss, E. Engels, 
London. 

12,099, GENERATION of Motive Powsr, J. Hutchings, 
London. 

12,100. Cross-Bars of UmBrELias, C. Roper, London. 

12,101. Etecrric Motor, J. Bonham, H. Rennie, F. 
Taylor and K. J. Henderson, London. 

12,102. PREVENTING FuRRING of Boriers, T. Hatherill, 
and A. Chapman, London. 

12,103. ATracHING Door KNogs to SpinDuEgs, T. Elsley, 
London. 

12,104. Putteys, R, Edwards, London. 

12,105. ManuractureE of PerroraTep Bricks, E. Stoff- 
ler, London. 

12,106. SgpaRaTinc Apparatus, 8. B. Apostoloff, 
London, 

12,107. RecREATION APPARATUS and Toys, E. A. Livet, 
London. 

12,108. Construction of AvutomosILEes, E. A. Livet, 
London. 

12,109. ATTACHMENTS for Prns, J. W. Langdcn, 
London. 

12,110. Sapp.Es, J. F. Townsend, London. 

12,111. VARIABLE SPEED Drivinc MECHANISM, G. Mac- 
beth and J. Dring, London. 

12,112. PAPER-FEEDING ApPLIANcEs, F. W. Vickery, 
London. 

12,118. Sreriisation of Foon, &c., A. Schrider, 
London. 

12,114. Brakes for Rattway VeuHIc.Es, A. G. Gode, 
London. 

12,115. Cauiprers, G. E. Kihler, London. 

12,116. INK-wELLs, E. Schmitt, London. 

12,117. OnE CoNCENTRATING APPARATUS, J. F. C. Abel- 
spies, London. 

12,118. Harr Comps, W. 8. Beresford, Birmingham. 

12,119. Lock InpicaTors, J. E. and B. C. Farmer, Mit- 
cham Junction, Surrey. 

12,120. Sounp-REPRODUCING Macnings, C. Sandahl, 
London. 

12,121. Inpreatinc the Numper of CaRTRIpGEs, F, 
Gottardi, London. 

12,122. DisTILLaTIon of CoaL Tar, C, Weyl, Liver: 
pool, 

28th May, 1904. 


12,1238. ALTERNATING-CURRENT E.LEcTRIC Motors, F. 
W. Davies, Derby. 





12,124, Harr-ptns, L, Rice, Exeter, 
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12,125. PHoroGRaPHIC MATERIALS, A. W. Southey, 
London. 

12,126. Construction of Tosacco Pipss, J. F. Nicholls, 
London. 

12,127. Device for Maxinc Lace, J. L. H. Williams, 
Narberth, Pem. 

12,128. ManvuracrureE of Waist Betts, Coatesand May, 
Limited, London. 

12,129. Means to Facitrrate Mountain Cuisine, P. 

J. Willis.—(N. Laub, United States.) 

12,130. R&COIL-OPERATED FIRE-aRMs, H. F. Woodgate, 
London. 

—. Warar-Tvuss Borsrs, W. P. Ingham, Redcar, 

orks. 


12,182. Winpow Sasa Fasteners, R. Dickinson, jun., 
Manchester. 

12,133. VarraBLeE Spsep CompinaTIoN Gear, E. Fitz- 
Gerald, Dublin. 

12,134. LicuTine AppLiances, The Wright and Butler 
Lamp Manufacturing Company, Limited, and H. 
Darwin, Birmingham. 

12,135. AceryLuns Gas Cock, W. Bellamy and A. Rose, 
Birmingham. 

12,136. Conpurr for Exictric Wrrinec, T. Taylor, 
Sutton Coldfield. 

12,187. Topacco Prpgs, P. Michie, Glasgow. 

12,133. Moror Cycies, W. Baines, Liverpool. 

12,139. Meratuic Packine for Pistons, A. Beldam, 
Liverpool. 

12,140. Orrer Trawt Boarps, J. A. Vahle, Hull. 

12,141. Fasteners, G. W. Mohrstiidt and F. A. Powell, 
Erdington, near Birmingham. 

12,142. Borries to Prevent R&-FILLING, S. Jones and 
R. R. Eadon, Sheffield. 

12,143. PortaBLe Tramways, J. Pinkerton, Glasgow. 

12,144. Cueat for Jrp Saerts of Yacuts, L: MacLaine, 


ow. 

12,145. Evaporatine the Liqguip in Brewers’ Wass, 
A. B, Lennox, Glasgow. 

—s RESERVOIR Pen, C. E. Player, Penryn, Corn- 
wal 

12,147. Brake Suoz, F. W. Sargent, London. 

12,148. Non-SKIDDING Banp, E. Stachl, Bristol. 

12,149. Power SLewinc Gear for Surps’ Derricxs, A. 

k, Glasgow. 

12,150. Ggar for Worxine SnHarts, E. A. Nesbitt, 
London. 

12,151. Fotpine TaBisgs, E. Eichenberger, London. 

12,152. SoaP-DELIVERY Apparatus, W. Meyer, Ham- 
burg, Germany. 

12,153. RerricERator, G. Edwards, London. 

12,154. Sroves for Dryrxc Movxips, C. Morehead, 
London. 

12 155. INcaANDEScENT Gas Lamps, A. Farkas, London. 

12,156. Topacco Poucugs, G. J. Gilby, London. 

12,157. Covers for Watch and Crock Facss, G. J. 
Gilby, London. 


. Matcu-sTRIKING Device for Smokers, J. H. 
Hamer, London. 

12,160. Preventinc Accrpents from ExPLosions in 
Mrvgs, W. Collins and J. Morgan, London. 

12,161. CenrriruGAL Separators, M. Dall, London. 

12,162. Sprsninc Tops, S. Topper, London. 

12,163. Pive Cock, C. F. 8. Broom, London. 

12,164. Stop-va.ves, J. H. R. Kilburn and J. Hopkin- 
son and Co., Limited, London. 

12,165. Screw Propetcers, M. W. Howell and J. Hood, 
London. 

12,166. TorLet Powpsrs, B. E. Nolde, London. 

12,167. Casep Tues, J. L. Wright, London. 

12,168. Covers for KeyHougs, J. Kocks, London. 

12,169. SuncicaL Opgratinc Paps, H. J. Haddan.— 
(Meinecke and Co., United States.) 

12,170. Music Stanps, J. F. Duke, London. 

oo Means for ADVERTISING Purposss, A. J. Bendy, 

mdon. 

12,172. Sicnat Ling-THROwING, A. Brock, London. 

12,173. Cosaquss, A. Brock, London. 

12,174. ORNAMENTATION of Merats, 8. Cowper-Coles 
and 8. Cowper-Coles and Co., Limited, London. 

12,175. VariaBLe Spgep Gear, F. W. Schroeder, 
London. 

12,176. Means for Sroprerinc Jars, F, R. Wilkins, 
London. 

12,177. Stocxines, A. Wardroper, London. 

12,178. Apparatus for TREATING Mica, C. W. Jefferson, 
London. 

12,179. Fasrentnc Device for Boots, R. Brown and 
T. Evans, London. 

12,180. Foor and Last Mgasurg, H. F. Goodrich, 
London. 

12,181. Document Fries, O. Skrebba, London. 

12,182. Apparatus for Dryinc Woven Goons, M. R. 
Jahr, London. 

12,183. Castine Meta in Movutps, C. Vellino, London. 

12,184. ApsusTABLE Rer.tectror for VEHICLES, A. 
Barratt, London. 4 

12,185. APPARATUS 
Liverpoo 

12,186. Vacvum Conveyor, W. Hartmann, Live 1. 

12,187. TeLecRaPH Systems, G. Ritter, Liverpool. 

12,188. Propucinc Execrric Enercy, H. Tourneur, 
Liverpool. 

12,189. Pumps, O. Krebs, Liverpool. 

12,190. ELastic - FLUID Tursines, The Warwick 
Machinery Company, Limited.—{ The General Electric 
Company, United States.) 

12,191. ELecrric ConTRoLLERs, The British Thomson- 
Houston Company, Limited, and A. 8. Cubitt, 
London. 

12,192. Brusa Hotpers for DyNaMo - ELECTRIC 
Macuings, The British Thomson-Houston Company, 
Limited.—(The General Electric Company, United 
States.) 


for Groovinc Timper, J. Glover, 


30th May, 1904. 


12,1938. Wire Draw-PLaTe HAMMERING MACHINE, 
F. Rriefs, Dtisseldorf, Germany. 

12,194. Lanterns, W. Siurp, Birmingham. 

12,195. DgesTINaTION and Route InpicaTor for Tram- 
cars, F. E. Oliver, Sheffield. 

12,196. MECHANICALLY-PROPELLED VEHICLES, W. M. 
Huskisson, London. 

12,197. Swircu for Motor Cars, I. H. Davis, Birming- 


ham. 

12,198. ComBrnaTIon Coaster Hus and Brake Mecua- 
nism for Cycigs, O. Pihlfeldt, Birmingham. 

12,199. ComMBINATION FREE-wHEEL Huss for CyciEs, 
O. Pihlfeldt, Birmingham. 

12,200. RarLway CarRiaGE Couptines, W. G. Potter, 
London. 

12,201. Continvovs Kiins for Buryinc VITRIFIED 
Bricks, F. Fidler, Wigan. 

12,202. InrTeRNAL ComBusTION Motors, H. Hadwiger, 
Manchester. 

12,203. Buckie, R. A. West, Eltham. 

12,204. AvERAGE SAMPLER, W. H. Grieves and W. H. 
White, Buxton. 

12,205. Rartway CarriaGE Doors, J. Grant and G. H. 
Garbutt, Northumberland. 

12,206. SparKinGc MecuanisM for INTERNAL ComBUs- 
TIon Enotes, A. Rees, Richmond, Surrey. 

12,207. Re-FILLinc Kerties, J. Horne and A. Shaw, 
Burnley. 

12,208. SpgED Mecuaniso for VeLocirgpes, W. Stephen- 
son, Hull. 

12,209. VaLve Gar for StzeRinc Encives, A. B. Brown, 


lasgow. 

12,210. Stockinc Supporter, A. Botermans, Berlin, 
Germany. 

12.211, Wire Ropg, A. Rathbone.—(J. B. Stone, United 
States.) 

12,212, Sounp SIGNALLING Apparatus, V. Lalaime, 

verpool. 

12,213, ELectricaL Tim1nG Devices, A. E. Nichols and 
A. C. Brown, on. 

12,214. ELecrricaL Heatinc Apparatus, The British 
Prometheus Company, Limited, and H. Skipwith, 
Liverpool. 

12,215. Rivet Maxine Macuing, W. H. Thorburn and 
M. Blackwood, London. 





12,216. Macuine for Moutpine Toss of Boots, J. F. 
Peake, Leicester. 

12,217. WiRELEss SIGNALLING, J. Munro, Croydon. 

12,218. Harr BrusHina Apparatus, F. R. Batts, 
London. 

12,219. VARIABLE SPEED Gzar, T. Hamilton-Adamsand 
H.S8. Soutter, London. ¢ 

12,220. Means for TurNInc Leaves of Music, W. 8. 
Shephard aod R. H. Ingram, London. 

12,221. Gas Propucers, J. Deschamps, London. 

12,222. Macuine for MakInc CARBON | licen F. B. How, 


12,223. Makinc TYPEWRITER Rrppons, F. B. How, 
London. 

12,224, Boxxs to Hotp Piayine Carps, L. Blumfeld. 
—(F. Volkert and J. Schroeder, Germany.) 

12,225. Device for StraRtine Motor Cycugs, F.Schulten, 
London. 

12,226. Cork Screws, C. Viarengo, London. 

12,227. Car Rarsers, R. W. Davidson, London. 

12,228. Sca.es, J. Hopkinson, London. 

12,229. Scates, A. U. Smith, London. 

12,230. FLOOR-POLISHING APPARATUS, J. Rischkeand J. 
Gottfried, London. 

12,231, TREATMENT of Peat, A. Mclean and W. Pater- 
son, London. 

12,232. TkEaTmENTof Sewaas, A. McLean and W. Pater- 
son, London, 

12,2338. ArTIFiIcIaL TeEera, PF. W. T. Bois, London. 

12,234. Power TRANSMISSION GgaR, C. Merington, 

London. 

12,235. RatLway SIGNALLING Systems, J. C. and L. H. 
Thullen, Lordon. 

12,236. FreiGHT HANDLING Apparatus, F. B. Hewitt 
and 8S. C. Bass, London. 

Door CHEcks and C.osers, J. Bardsley, 

London. 

12,238. Means for Ienrrinc Fuses, W. Reine, London. 

12,239. Srgam TuRBINES, La Société Anonyme West- 
inghouse and M. Leblanc, London. 

12,240. Brakes for Motor Cars, &c., M. Clover, 


don. 
12,241. Cuzck Vatves, J. Dewrance and G. H. Wall, 


mn 

12,242. IncanpEsceNtT Gas Lamps, H. Winkler, 

mdon, 

12,243. HEIGHT-MEASURING Macuines, K. Beresford, 

ndon. 

12,244. Water Taps, C. M. Cruickshank, London. 

12,245. Extecrric Switcnes, The British Thomsen- 
Houston Company, Limited, and A. 8. Cubitt, 
London. 

12,246. Startine Exvecrric FLame Arc Lamps, E. A. 
emg —(The General Electric Company, United 

tates. 

12,247. E:ectropes and Lamps for Arc LicuTina, E. 
A. Carolan.—{The General Electric Company, United 
States.) 

12,248. Srartinec Ex.ecrric Frame Arc Lamps, E. 
A. Carolan.—(The General Electric Company, United 
States.) 

12,249. SpeED GoveRNoRs, The Warwick Machinery 
Company, Limited.—(The General Electric Company, 
United States.) 

12,250. PHonocRaPH Recorp Casgs, A. C. and J. C. 
Manifold, London. 

12,251. INcaNDEsScENT Gas Lamps, H. M. H. C. Dela- 
marre, London. 

12,252. ADAPTABLE Tent Coverino, A. Botkin, 


ndon. 
12,253. Pyrometers, H. T. Barnes and H. M. Tory, 


ndon. 
12,254. Exastic PressurE TurBINEs, L. Gelbrecht, 
London. ; 
12,255. Cortine Drrcugs, E. J. Goode and F. B. Wells, 
London. 
12,256. MupevarRD for Motor Venicies, B. Horne, 
London, 
12,257. Stanp for CursicaL Purposss, E. G. Gonzalez, 


don. 
12,258. Brakes for Motor Veuicie3, H. Kruseman, 
London. 


12,259. ‘Typewriters, C. K. Mills. —(The Williams 
Typewriter Company, United States.) 

12,260. ADMINISTERING CaLoripE, A. W., H. V., and 
and 8. J. A. Down, London. 

12,261. Rotary Enoryes, J. Jahn, jun., London. 

12,262. Rotary Enotngs, J. Jahn, jun., London. 

12,253. Macuing for Kngapinc Doven, C. B. Abel, 
London. 

12,264. Firxine and Supportinc Axiges, R. Hudson, 


London. 

12,265. Meta ALLoy, G. R. Schuelerand A. Rosenthal, 
London. 

12,266. Drying GumMMEp Paper CyYLinpErs, F. E, 
Jagenberg, London. 

12,267. ELECTRICAL Resistances, W. J. Davy, London. 

12,268. CURRENT-TRANSFORMING APPARATUS, J. A. E. 
Mariage, London. 

12,269. Propuctna Pic Iron, T. Eskuchen and Georgs- 
Marien - Bergwerks - und Hiitton-verein Aktien- 
gesellschaft, London. 

12,270. Sutpaur Dyes, H. H. Lake.—(K. Ochler, Ger- 
many.) 

12,271. Pranorortses, P. Hansen, London. 

12,272. Frames for PsorocrapHs, C. Hommel, 


mdon. 
12,273. ARTIFICIAL INDIA-RUBBER, W. Richter, London. 
12,274. Pipa Covupiines, P. Jack and J. Pilate, 


ndon. 

12,275. MECHANICALLY PLayinc Drums, M. Espenhain 
and K. Kretschmar, London. 

12,276. Bripugs, H. Dichtl, London. 

12,277. MaNuracturRE of Mopgzs, W. Pfarr, London. 

12,278. Treatment of Topacco, J. C. Reul and G. 
Grund, London. 

12,279. Friction CLutcuEs, F. Baker, London. 

12,280. ImpRoveD Pepgstat, Countess Borcke-Star- 
gordt, London. 

12,281. FoLDABLE TABLE or Stanp, F. M. Burrowes, 
London. 

12,282. Marine ILLusion Apparatus, E. C. Boyce, 
London. 

12,283. SzPARATING Liquips, P. Fraser, London. 

12,284. Device for Maintarninc Doors in an OPEN 
Position, P. r, London. 

12,285. LeveL and Piums, W. Potter, New York, 
United States. 
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12,286. CurTaIN SusPENDING Banps, E. Lieser, Barmen, 
Germany. 

12,287. Curtinc Toots for Woop Screws, J. I. Till- 
manns, Barmen, Germany. 

12,288. Sprinc Trres, E. C. F. James, Mullingar, Ire- 


land. 
— Invants’ Fotpine Car and Cuarr, J. Wellings, 


mdon. 
12,290. RunpeR TippeD Ferrvuies, F. C. Boyle, 
London. 
12,291. .apLE Stopper, L. and T. Williams, Stockton- 
on-Tees. 
— UmBre_ta Hoiper, F. T. Abbey, Hudders- 
iT 


fie 

12,298. SypHoNn Casz, A. W. Orr, Dublin. 

12,294. Bucres, 8. McCall and R. R. Thom, Troon, 
Scotland. 

12,295. CenEAL GrinpeR, A. E. W. Bond, Thornton 
Heath. 


ea 
12,296. Wispow Sash Wepcz and Lirrer, J. T. M. 
Burgess, Birmingham 


12,297. ACETYLENE GENERATORS, J. A. Smith, Liver- 
poo 

12,298. Grippinc OvERHEAD Wires, J. H. Luby and 
W. H Bristol. 


12,299. Mecuanism for Practnc ExPiosive Foo 
Sicnats, W. Downing, Sheffield. 

12,300. Pocket CHaLk Casg, A. Macduff, London. 

12,301. WaTERPROOF Suits, N. B. Lawson, Glasgow. 

12,302. Swimminc AtTracHMENTs, N. B. Lawson, 


Glasgow. 
12,303. Direct Actine Stream Enotnes, T. Kasai, 
Glasgow, 





12,804. Knirtinc Macuinrs, G. Stibbe, Leicester. 

12,305. OpricaL LANTERN Suipgs, E. O and T. Brown, 
Salisbury. 

12,306. Hincss, N. W. A. and L. W. Leo, J. Hesketh, 
and E. Branford, Wolverhampton. 

12,307. Winpow Sasues, R. Sharp, Derby. 

12,308, FustpLe Pivas, G. L, Bates, Nottingham. 

12,309. Rattway SIGNALLING Apparatus, A. Brook, 
London. 

12,310. WasTR-SAVER in the MaNuractuRE of TiN- 
—_ D. J. Griffiths, D. Morgan, and E, Jones, 


"e. 
12.311. Movina Suxets of Papgr, T. D. Robinson, 
London 


12,312, THRESHING Maocurng, T. W. and W. H. Murch, 
Umberleigh, R.S.0., North Devon. 
12,313, Communion Wine Urensiis, J. G. Cormack, 


Ow. 
12,314, CooLina INTERNAL ComBusTION ENorngs, 8S. A. 
ith, Salisbury, 
12,315. BuuKine of Dry Tra, &c., C. A. Turton, Man- 
chester. 
12. 316. Hotprrs for Potisninc Paps, C. B, Hammer- 
ton, London. 
12,317. SweePinc BrusH for Bow.inc GREENS, D. 
Schofield, Heywood, Lancashire. 
12,318, CLosine Sprinos for Pump Vatvags, A. Barclay, 
Sons, and Co., Limited, and T. Turner, London. 
12,319. alae Disc Vatvg, W. Lattimore, Ipswich, 
uffolk. 
12,320, WarerPRoor Coverines for Boots, H. Crane, 
jun., London. 
12,321. AuTomatic SparKina Device, R. W. Elvy, 


London. 
12,322. Doa Co.uars, 8, Topper, London. 
12,323. GaTHereER for Fruit, H. Straker, London. 
12,324. Rartway Points OpgRaTeD from the VEHICLE, 
8. Zylberlast, Manchester. 
12,325. Domestic Fieg-cratr, R. M. Ryan, Dublin. 
12,326. ComBINATION DRAWING INSTRUMENT, 
oodie, Arbroath. 
— Sincte Go-carts, W. Hale, Melbourne, 
ctor 


12,328. Watcues, A. Wagner, London: 

12 a for Raitway Trucks, H. A. Heard, 

mdon. 

12,330. INTERNAL ComBusTION Motors, J. Beech, 

mdon. 

12,331. SELF-cLosING Boss Vatvs, J. A. Clark, London. 

12,332, Hiau-pressurE Motor Connections, A. J. 
Boult.—(¢, de Kandé, Hungary.) 

12,333, Hiau-TeNstion E_ectric Switcues, The British 
Thomson-Houston Company, Limited.—{ Allgemeine 
Blektricitits Gesellschaft, Germany.) 

12,334. Construction of Dynamo Biacrasc MACHINEs, 
The British Thomson-Houston Company, Limited. 
—(Allgemeine Blektricitéts Gesellschaft, Germany.) 

12,335. Dynamo Etgcrric Macuings, The British 
Thomson-Houston Company, Limited.—{ Allgemeine 
Blektricitats Gesellschaft, Germany.) 

12,336. ALTERNATING-CURRENT ELEcTaic Meters, The 
British Thomson-Houston Company, Limited.— 
(Allgemeine Blektricitdts Gesellschajt, Germany.) 

12 337. Tagrma Cut-outs for Etecrric Circuits, The 
British Thomson-Houston Company, Limited.— 
(The General Electric Company, United States.) 

12,338, Evgcrric Switcues, British Thomson- 
Houston Company, Limited.—({The General Electric 
Company, United States.) 

12,339. Brus Houipers for Dynamo Execrric Ma- 
cHIngEs, The British Thomson-Houston Company, 
ll General Electrie Company, United 

ates. 

340. Ex.xecrric Cut-ovuts, The British Th 


(2) The combination in a hoist, of the double main 
tracks, upper inclined sections ech at lower 
grade laterally from the main tracks, lower inclined 
sections diverging at lower grade in the opposite 
direction, cars running on the tracks and each con. 
nected near the rear with one end of a lifting-cable 
and an —- driving the lifting-cable, substantially 
as set forth. i 


756,869. Vatve, A. K. Manafleld, Ohio,—Filed Jui, 
6th, 1908. 


Claim.—In a valve, the c . jally 
as set forth, of a ported wall, a guard plate rigidly 
ovepeses over the port at a distance from the wali, 
a flexible metallic valve plate disposed between the 
wall and the plate and adapted to cover the 
port, a flexible shank projecting from the port-closiny 


subset: ti 





portion of the valve plate, means for securing the 

extremity of the shank fixedly with relation to the 

wall, and a continuous thin rib projecting from the 
rt-closing portion of the valve plate and adapted to 

eer upon the wal! around the a and having a con- 

vex edge bearing upon the wal 

757,129. Pivor Gun, J. Krone, Essen-on-the-Rhui, 

Germany.— Filed January 12th, 1904, 

Clauim.—{1) In combination with a pivot gun and 
ite mount, a serving step rotatably supported 
on said mount independently of the gun pivot. (2) 
In a_ combination with a pivot gun, having 
a suitable mount, a serving step having a rotary 
support independent of the gun pivot, and means 
transmitting horizontal traverse movement of the 

im to the serving step, but permitting relative 
movement between the gun and step in the direc- 
tion of recoil, and consisting of a carrier project- 
ing from one of said parts and a slot on the 


al 
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Houston Company, Limited, and A. 8. Cubitt, 
London. 
12,341. Stgam GengrRarors, E. Till, London. 

12,842. ACETYLENE Lamps, J. Buck and H. Them, 

London. 

12,343... GENERATING Motive Powgr from Tings, 

J. Hutchings, London. 

12,344. Ececrric Arc Lamps, J. A. Heany, London. 
12,345. Evecrric Arc Lamps, J. A. Heany, London. 
12,846. Evecrric Switcusrs, A. P. Zani, London. 
12,847. Extractine Mertats from their Orgs, D. 8. 8. 

Steuart, London. 

12,348, RECORDING PLay of Games, G. H. A. Bridge, 
London. 

12,349. SpgEp InpIcaTors, W. J. Ede, London. 

12,350. Ggarina for Motor Cycies, A. W. Cope, 

London. 

12,351. VaRIABLE Spgep Gearinc, A. W. Cope, 

London. 

12,352. Empryinc Bore Hoes made by Rock Dri.1s, 

H. J. Cooper, London. 

12,353. Warp Protectors for Looms, C. Velin, 

London. 

12,354 Apparatus for Motsteninc Arr in Rooms, J. 

Hasé, London. 

12,355. Hooxs and Eyes, H. E. Harrold, London. 
ag = Hart, CLoak and Carp Support, D. J. O'Leary, 


vi iL. 

12,367. Door Lock, H. J. Cowell, Liverpool. 

12,358. SEPARATING GasEous MixturRgs, Société l'Air 
Liquide and R. J. og Y London. 

12,359, AppaRaTUs for Ratsinc SusmERGED Rock, J. 
Ro! , Liverpool. 

12,360. ImpRovep Sarety Va.ve, A. A. W. Van Reede, 
Lon 


on. 
12,361, Gas-pRopUcING Furnaces, L. Tobiansky, 
London. 
12,362, Apsustina Faniicuts, H. H. Lake—(N. W. 
Laurie, British India.) 








SELECTED AMERICAN PATENTS. 

From the United States Patent-office Official Gazette. 

756,821. Ho1stinc Equipment, G. W. Bollman, Pitte- 
burg, Pa.—Filed February 19th, 1902. 


Claim —{1) The combination with the doubletracks 
of a lifting apparatus, and with cars travelling thereon, 














of a cable connected to each car, means for driving the 
cable alternately in opposite directions, and yo and 
lower inclined track sections, of lower grade diverging 
from the main tracks, substantially as set forth. 








other, in which the carrier engages, and which is 
longuted in the direction of recoil. (8) In a pivot 
gun, the combination of the gun and its mount, a 
serving 8 ving a rotary bearing on the mount 
independent of the gun and pivot, a carrier projecting 
downward from the gun and a slot in said serving 
step elongated in the direction of recoil to permit 
relative movement of the carrier in that direction, 
but fitting said carrier to cause transmission of rotary 
movement from the gun to the step in the direction 
of horizontal traverse. 
757,134. Coxe Oven Door Hoist, C. S. Mason, 
Buffalo, N.Y.—Filed September 30th, 1903. 
Claim.—(1) In mechanism for handling doors of 
coke ovens, furnaces, and the like, the combination of 
a carriage arranged to move on ways above the oven 
or furnace, a chain or cable for engaging the door, a 
winding drum on said eon which said chain is 
wound, and mechanism on said carriage operated from 
said winding drum and adapted to engage said chain 
and deflect the same to move the door outwardly. (2) 
Mechani for handling the doors of coke ovens, 
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furnaces, and the like, comprising an upright frame, 
a guide sheave mounted in the upper end thereof, an 
oscillating frame mounted in the Ba od end of said 
frame and provided with a segmental gear or rack, a 
winding drum mounted below said guide sheave, a 
gear rotating with said winding drum and arranged 
to engage said segmental gear or rack, a chain or 
cable passing over the guide sheave and secured to 
said drum, and mechanism for rotating said drum. 


757,135. Manuracture or Disc WHEELS oF METAL, 
F. Melaun, Charlottenburg, Germany.—Filed July 
9th, 1903. 

Claim —The method of making ear wheels which 
consists in welding together the inner periphery 
of an outer T-shaped in cross section and having 
its inner periphery extending inwardly to a point 


approximately midway between the rim and the hub 
of the wheel to be formed, and an outer periphery of 
a flange on an inner hub ring, said flange having its 
outer periphery deflected and of a ter circumfer- 
ence than the circumference of the inner periphery of 
th> outer ring. 
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THE INSTITUTION OF MINING 
ENGINEERS. 


Tue members of this Institution assembled in good 
numbers at the Geological Society's Rooms, Burlington 
House, on the 2nd and 8rd inst., to attend the 40th general 
meeting. No less than nineteen papers were presented 
for reading, whilst twenty-four stood open for discussion, 
and so as to make even a pretence of getting through the 
work, four hours on the first day and three and a-half 
hours on the second day were apportioned for the purpose ; 
moreover, more adequately to effect this object, the 
meeting was wisely arranged in two sections, the meeting- 
room of the Royal Astronomical Society being placed at 
the disposal of the Institution for the accommodation of 
one of the sections. This arrangement proved very satis- 
factory, affording a very much better discussion of the 
papers than could otherwise have been possible. 

The proceedings opened in the Geological Society's 
room, under the chairmanship of the President, Mr. 
James Cope Cadman, who delivered a short address. He 
referred to the loss sustained by the death of Mr. Henry 
Aitken and of Sir Clement le Neve Foster; the latter had 
recently been elected honorary life member of the In- 
stitution. He commented on the success that had 
attended the union of the various local societies to form 
this single Institution. He announced that the Man- 
chester Geological Society had joined, and expressed a 
hope that the remaining two mining societies of the 
country would also come in; these are the South Wales 
Institution and the Institution of Mining and Metallurgy. 
He looked forward to seeing the Institution becoming 
an Imperial Institution, with headquarters in London, 
and doing for mining what the Iron and Steel In- 
stitute does for the industries with which it is 
concerned. He appreciated the value of the 6in. 
scale maps of the Geological Survey in relation to the 
coal districts, but saw that knowledge of the position of 
the deposits was not all that was required, and if we were 
not to see coal imported cheaper than coal mined in this 
country, greater economy would have to be observed in our 
practice, chiefly in the direction of more sorting, more 
washing, and better coke ovens. He had seen the value 
of small coal increased 200 per cent. by proper treat- 
ment, and noted that in North Staffordshire coke was 
still being made by old wasteful methods. He looked to 
electricity, supplied from a central station worked by ‘pro- 
ducer gas or other gaseous fuel, as the future mode of 
properly applying power for colliery purposes. He 
strongly advocated scientific training of our mining engi- 
neers, even so far as suggesting that the Government 
should appropriate a portion of the money obtained from 
the export coal tax to that object, but did not approve of 
scientific training without practical knowledge acquired in 
the mines. He trusted that by due observation of the pre- 
cautionary means ankylostomiasis will be kept out of ‘Bri- 
tish coal mines. He mentioned that last year deaths from 
falls of roof and sides in British mines—566 in number— 
were more than in the preceding year, although more pre- 
cautions are now taken than previously ; he attributed this 
state of affairs to the wet season, inasmuch as the water 
falling on the surface by sinkage gets to the scene of the 
working operations, and loosens the rocky masses. He 
pointed out that although the Government make good 
rules for the control of mining operations, the admunis- 
trators frequently render them useless. As an example, 
in North Staffordshire, a magistrate hearing a case said 
that searching miners for matches upon going into a mine 
was as bad as highway robbery, although twenty-seven 
cases of smuggling matches in had been detected by 
that means. 

A vote of thanks to the President for his address was 
proposed, seconded, and carried. The meeting, at the 
President's suggestion, then resolved itself into two 
sections. 

Section 1 remained at the Geological Society, and in 
the absence of the author, Professor R. A. 8. Redmayne, 
and any sign of the first paper on the programme, the 
second paper was read by the author, Mr. G. A. Greener, 
on “ The Coalfield of the Farée Islands.” These islands 
have a mild climate, with excellent harbours open all the 
year round. The coalfield is situated at Trangisvaag- 
fjord, on the north of the island of Suderé. There is one 
workable seam, and evidence of others, extending over an 
area of 6000 acres. Where exposed or opened up the 
seam consists of bands of coal varying from one to six in 
number, and from 5in. to 80in. thick, with partings of 
clay or shale generally a few inches thick: the roof and 
floor are clay. In Axeln mine, for instance, the seam 
consists of 2lin., 17in., 10in., and 15in. of coal, parted by 
2in. of brown clay, 9in. of clay, and lin. of shale 
respectively, the whole seam being 6ft. 3in., and 
underlying it is a bed of fireclay 6ft. thick. This 
mine is 850ft. above sea level. In some cases there 
is columnar basalt beneath the coal. The coal is worked 
by adit levels on the longwall system, and only little 
timber is required ; it isimported from Norway. Neither 
gas nor water has been encountered in the workings. Two 
classes of coal are obtained, one resembling anthracite 
and one English steam coal; they are almost smokeless, 
and have proved useful on the various gunboats stationed 
round the Farée Islands and Iceland. A sample from the 
outcrop contained per cent.:—Carbon, 67°7; hydrogen, 
5°0; oxygen, 20°2; sulphur, 0°7; nitrogen, 0°5; ash, 
5°8; and yielded in a coking test 62°8 per. cent of fixed 
carbon, 31°4 of volatile matter, and 5:8 of ash. In dis- 
cussion it was observed that a coal with 20 per cent. of 
oxygen was scarcely a coal. It was stated that Farée 
coal had to be mixed with other coal before it would 
ignite, but the author said the contrary was the fact; it 
was too vigorous, and had to be mixed with other 


coal to prevent its burning too quickly. He also remarked 
that the coal was affected by contact with the lavas, and 
the adits were in between 400ft. and 500ft. 

_Mr. W. T. Saunder’s paper on “Tin Mining in the 
Straits Settlements,” was next read by the Secretary, in 





the absence of the author. The most important mines ot 
the district are those of the Pahang Corporation, Limited; 
and the Pahang Kabang, Limited. They are situated 
about 40 miles up the river Kwantan from the port of 
Kwantan, which is 225 miles from Singapore; freight from 
Singapore costs 14s. a ton, and up the river, which is 
shallow, and with many rapids, 17s. a ton, in small boats 
carrying about five tons. ‘There are several lodes in slate 
country, and they are worked by shafts, there is one 300ft., 
one 350ft., another 520ft., and others. The ore from both 
mines is conveyed to the same mill along a 2ft. gauge 
tram by small locomotives. The mill contains sixty head 
of 850 lb. stamps, vanners, buddles, grinding pans, calcining 
furnaces, &c. The monthly crushing averages about 
3500 tons ; the ore runs from 24 per cent. downward, and the 
black tin 71 to 72 per cent. ; the cost of production varies 
with the character of the ore treated from £45 to £60. 
Chinese labour is employed, and is satisfactory. Wood is 
used for fire, but is not good, and is costly to obtain 
owing to transport difficulties, and so coal, although dear, 
is considered more satisfactory. The black tin is smelted 
by the Straits Trading Company, Singapore, who produce 
over 100 tons of metal a day. The author included 
some account of the Chinese as labourers, which, on the 
whole, was quite favourable. Professor H. Louis, in 
discussion, pointed out in reference to a suggested exhaus- 
tion of alluvial deposits, that although the accessible ones 
had been less accessible, deposits still existed in the 
Straits. He also spoke favourably of Chinese labour. 

The next paper presented was that of Professor Hans 
Hoefer, of Leoben, on ‘“ Underground Temperatures, 
Especially in Coal Mines,” a point that he has investi- 
gated on the behalf of the Austrian Government, who 
wished to protect the important hot springs of Karlsbad, 
Teplitz, Gastein, and elsewhere, in Bohemia, from 
threatened derangement due to mining operations for 
brown coal in the neighbourhood. 

Professor Hoefer observed in sinking that the incre- 
ment in temperature for a unit measurement of depth 
was very much greater when passing through the beds of 
brown coal than when passing through the overlying clay, 
which was not only cooler but is a bad conductor, and so 
keeps the heat in the coal. The heat of the coal beds he 
considers is not due to any voleanic action, but may be 
attributed to the natural process of the conversion of the 
brown coal into higher grade coal, which is in vigorous pro- 
gress, and is accompanied by the evolution of carbonic anhy- 
dride, marsh ges and water, as would be expected. In 
mining, consequently, one has to avoid the explosion of 
fire-damp, on the one hand, by vigorous ventilation, and a 
fire in the mine, on the other hand, by not stimulating the 
carbonisation process too freely. The investigations 
further showed that what was in many cases taken for 
the valuable mineral hot spring water might really be 
simply water that had trickled through cracks in the 
brown coal and so become heated and charged with 
gas, &c. The important and interesting results have 
encouraged the Austrian Government to extend their 
investigations to other mining districts. Mr. Bennett H. 
Brough, in discussion, reminded the meeting that there 
was a very strong body of men in Austria who take quite 
another view of the matter, and who consider that not 
alone are the waters encountered in the coal beds the 
mineial waters, but that the coal mining really imperils 
the important and lucrative mineral spring industry. 
These gentlemen, too, have published a report; it would 
hence be premature to form a judgment on the question. 
He also regretted that in the paper the thermal gradient 
had not been expressed in feet per degree Fah. instead of 
in metres per degree Cent., and so bring them in line 
with the records of the British Association Committee. 
Mr. H. Hall also criticised the author's figures and 
deductions. 

After an adjournment of one hour for luncheon a few 
members attended to hear a paper by Mr. Adolphus F. 
Eoll on “ The Hammer-Fennel Tachyometer-Theodolite,” 
or the Tachy-tacheometer, as it might more adequately be 
designated, since by one sight both the distance and the 
difference of altitude can practically be read from a staff 
held vertical. The characteristic feature of this instru- 
ment is that resting upon a trunnion of the Porro 
telescope, and close to an aperture in its tube, there is a 
diagram of certain curves, which can be viewed at the 
same time as the tacheometer staff by means of an extra 
optical system provided within the tube of the telescope. 
All other parts, except the telescope and diagram carrier, 
are similar to those of an ordinary theodolite. The tele- 
scope can also be adapted for use on the plane table. It 
has proved highly satisfactory in the hands of the author, 
effecting a great saving in labour and time, without any 
sacrifice in accuracy in tacheometrical work. 

Section II. met under the chairmanship of Mr. H. C. 
Peake, and attracted members in large numbers, and the 
first paper was read by the author, Mr. S. F. Walker, on 
“ The Report of the Departmental Committee on the use of 
Electricity in Mines.” He complained that the proposed 
special rules are too numerous and impractical, and if in- 
troduced would act as a great hindrance to work, and 
would lead to the throttling of the development of the 
use of electricity, and, instead of helping British indus- 
tries, would give American and German rivals additional 
chances in their favour. He, therefore, suggested some 
special rules, six in number, and explained their applica- 
tion. There was a lengthy discussion, in which it was 
clearly demonstrated that the proposed rules as well as 
those of the author were not satisfactory, and that it was 
hoped that the meeting of electrical engineers and mining 
engineers arranged for Friday would set the matter on a 
better basis, and place it in a reasonable fashion before the 
authorities so as to get a set of practical working rules. 

This section also adjourned for luncheon, and on re- 
assembling in good numbers, Mr. Roslyn Holiday dealt 
with that ever fruitful subject, “‘ A Comparison of Three- 
phase and Continuous Currents for Mining Purposes,” and 
his experience with a 200 horse-power installation led him 
to prefer the three-phase currents. His reasons were clearly 


tinuous currents supported their views, and the three-phase 
men ventilated their predilections; and, taking it alto- 
gether, it seems that for some purposes three-phase, and for 
others continuous, is more suitable. Examples of success- 
ful three-phase installations were cited. 

The next paper was by Mr. B. S. Randolph, on “ Electric 
and Compressed Air Locomotives for Mines.” The author 
believes that the advisability of either form of haulage 
is entirely a question of the conditions which obtain 
in each case. The pneumatic locomotive, being larger, 
is not so well adapted for low seams as the electric locomo- 
tive, except when safety in the presence of fire-damp may 
be held to counterbalance its disadvantage. Small pneu- 
matic locomotives serve well for bringing mine cars from 
the different working places to main roads—work which 
cannot be done by electricity owing to wiring difficulties. 
The author considers that the transmission of electricity, 
although cheaper for short distances, is not so for greater 
distances when compared with compressed air. He 
remarked, too, that an electric plant must be propor- 
tioned solely to meet the maximum demand, whilst the 
pneumatic plant is proportioned to meet the average 
demand. The author has compared the cost of two plants 
in successful operation, the maximum haul in each 
case being about 8000ft. The compressed air plant 
operated two main hauling locomotives, each weighing 
30,000 lb., and five gathering locomotives, each weighing 
8000 Ib. ; it cost £7062. The electric plant of four loco- 
motives, each weighing 26,000 Ib., cost £6687. Had, how- 
ever, the compressed air plant consisted of four larger 
locomotives, instead of so many smaller ones, the cost 
would have been £6062. 

In discussion Mr. Walker remarked that compressed 
air should be used at greater pressures; 1000]b. was in 
use in America—why should it not be used here ? 

Mr. Hall thought compressed air had not made much 
progress because, unlike electricity, it lacked interested 
advocates ; from a point of safety it had a great advantage 
over electricity, and very likely it could be worked quite 
as economically. The easy working of electric locomo- 
tives was referred to, and the use of electricity to com- 
press air underground for use in the mine was also com- 
mented on favourably. 

Of the twelve papers put down for discussion none 
attracted any attention, and the meeting was adjourned 
to the Friday morning. In the evening the members 
dined together at the Holborn Restaurant, with the 
President in the chair, whilst Sir William White, Presi- 
dent of the Institution of Ciyil Engineers, and Mr. Henning 
Jennings, President of the Institution of Mining and 
Metallurgy, were amongst the guests. 

Again on Friday, Section I. met in the Geological 
Society's Room, with the President in the chair, and 
Section II. at the Royal Geographical Society, with Mr. 
Mitchell in the chair. ca 

In Section I. Mr. V. Watteyne presented a note on 
“The Purpose and Present State of the first Experiments 
on Safety Lamps and Explosives carried out at the 
Framaries Experimental Station, Belgium.” The author 
is the director of the experiments, which are incomplete, 
but they have made some progress. A supply of genuine 
pit gas is available for the purpose, and the author thinks 
this essential. The apparatus used allows the lamps to 
be subjected to gaseous currents of any desired composi- 
tion at a velocity as high as 66ft. a second, and in direc- 
tions horizontal, vertical, or oblique. Moreover, the 
densest atmosphere known to exist in deep mines has 
been reproduced, and dust as well as fire-damp was 
included in many tests. The decisions, so far, on the few 
points investigated, are :—That the use of benzine in place 
of oil does not in any notable degree diminish the 
safety of the lamps; that in comparison with the 
Mueseler—the only lamp hitherto permitted in Belgian 
collieries—several bonneted lamps are considerably 
safer, especially the Marsaut lamp and the Wolf benzine 
lamp, that the internal igniter, for re-lighting lamps in 
case of accidental extinction, may be used in some lamps 
without danger, if made of phosphorised paste and worked 
by friction only. In Belgium the provisions for the use 
of explosives in mines are most stringent, but without 
due regard for the character of the explosive, and the most 
dangerous, shattering explosives are allowed on the same 
basis as the least dangerous safety explosives. These 
matters have been receiving attention, and a list of per- 
mitted explosives has been published, and now experiments 
are being directed to the re-modelling of the regulations. 
The experiments are carried out in a gallery of the same 
dimensions as that usual in a mine, with genuine pit gas, 
and every conceivable condition is put tothe test. Many 
suggestions and comments were contributed by the 
audience. 

Ankylostomiasis was the next subject that came under 
consideration, and several of those present related their 
experiences, which generally trended in the direction of 
the impracticability of underground sanitation, of pro- 
viding conveniences underground, or of getting miners to 
adopt more decent habits. Mr. Hall suggested the use 
of salt and water in the mine; Mr. Douglas that each 
miner should be provided with some disinfectant to 
be used as required. Mr. Gerrard spoke of the German 
thorough methods, and of the efficient but uncomfortable 
pail they used. By drastic treatment of infected people 
they have reduced the cases of infection from 40 per cent. 
to 4 per cent. Dr. Haldane pointed out that carelessness 
even in dry mines was dangerous, for matter lying about 
might be trodden in and easily conveyed to a damp part 
of the mine. He thought that the pail- system was 
necessary, except where goafs could be safely used, or, 
better still, miners should be induced to attend to matters 
before entering the mine. Dr. Boycott illustrated how 
easily infection may be conveyed, even in spite of personal 
precaution, if infected matter can get about, for he him- 
self has become infected, and only discovered it by an 
examination of his own blood. To prevent infection 
getting to English coal mines, the blood of all new 
comers should be examined, for a man may appear quite 





set forth, a good discussion followed, the advocates of con- 


well and still be a source of danger to fellow-workmen. 
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The other papers before this section were on “ The 
Transvaal Kromdraai Conglomerates”; ‘The Southern 
Rand Goldfield,” both by Mr. A. R. Sawyer; and “ The 
Occurrence of Cinnabar in British Columbia,” by Mr. G. 
F’.“Monckton. - The first of those deals with new views as 
a result of investigation of the conglomerates ; the second 
gives an interesting geological account of what is regarded 
as a promising goldfield; and the third gives an account 
of ‘the work done, successful and otherwise, in the quick- 
silver béaring zone of British Columbia, which is said to 
be ‘two miles wide, and to extend 30 miles in a north and 
south direction; it crosses Kamloops Lake, three miles 
above the lower end of it. 

Before Sec. IL., Mr. J. H. Merivale, in a paper on the 
“ Prevention of Accidents in Winding,” described an auto- 
mati¢ gear, the’ invention of Mr. T. Campbell Futers, of 
Broomhill Colliery, Northumberland. It has been prac- 
tically tried in its simplest form only, that is, without 
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Fig. i—FUTER’S SAFETY WINDING GEAR 


automatic brake and signalling apparatus, at Broomhill 
Colliery, upon a hoist, which has been in constant and 
successful use since November last. The general arrange- 
mént of the hoist is shown in Fig. 1, while Fig. 2 shows 
the arrangement of the gear as applied to the steam 
winch working the hoist. This engine is an ordinary 
ship’s steam-winch, with a ratio of gearing of 13°6 to 1 
between the engine shaft and the rope barrel; and it is 
not so suitable for the application of the controlling gear, 
as a direct-acting engine, such as an ordinary winding- 
engine would be. The automatic gear is applied to the 
ordinary link-reversing motion, and takes the place of the 
reversing lever. - It consists of a hand wheel A mounted 
“on a screwed Spindle B, working through the screwed boss 
of a bracket C, and fitted telescopically into a spindle D 
carrying a mitre wheel E. - The reversing weigh bar has 
an arm fixed to it, and this is attached to a vertical 
‘screwed spindle G, which is keyed to a mitre wheel F by 
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further, once it comes against the stop, and then to move 
the engine the hand wheel A must be turned in the 
opposite direction, and this reverses the engine. Further 
than this, the hand wheel A must be kept in motion or 
the engine stops, and consequently should the engineman 
be seized with any sudden illness, so as to prevent him 
from turning the hand wheel, when drawing men, no 
accident to the men could occur, as the engine and cages 
would simply come to a standstill; and as the engine is 
absolutely controlled both in speed, starting, stopping and 
reversing, by the one hand wheel, which can only be 
turned a fixed number of times in either direction, little 
or no skill or training is required of the engineman, and, 
in cases of emergency, the engine could be handled by 
anyone with perfect safety. The above is a description 
of the apparatus in its simplest form, as it may now be 
seen running successfully at Broomhill colliery. It may, 
however, evidently be modified in various ways to suit 
special circumstances, some of which the’author described. 
It may be applied to a direct acting winding engine, in 
which the gear also automatically controls a steam brake. 
It can also be arranged soas to be worked by the banksman, 
the winding engineman being altogether dispensed with. 
The advantages claimed for this gear are as follows :— 
(1) The prevention of accidents; (2) simplicity and ease 
in working the winding engine, a skilled winding engine- 
man not being required; and (3), economy in steam-con- 
sumption, as the steam being always on, the pipes and 
valve chests are always kept at one temperature ; thereby 
reducing losses due to condensation, and throttling at the 
steam valve. When electrical power is in use for wind- 
ing, the gear would be arranged to act upon the starting 
and regulating switches, controlling the motor or motors 
working the winding drum, in much the same way as 
upon the reversing-link mechanism of steam engines. 

Dr. Dvorkovitz then read a paper on “ Petroleum and 
its use for Illumination, Lubricating, and Fuel Pur- 
poses,” in which the character, origin, winning, refining, 
and application of petroleum, and the apparatus 
employed, were to a restricted extent described. A dis- 
cussion followed, in which Mr. Nobel, from Canada, 
expatiated on the claims of his country as a petroleum 
producer. 

Papers on “ The Analytical Valuation of Gas Coals,” by 
Mr. G. P. Lishman; on “ A New Process of Chlorination 
for Mixed Gold and Silver Ores,” by Mr. Horace F. 
Brown; and on “Graphite Mining in Ceylon and India. 
Part I.—Ceylon,” by Mr. G. A. Storrier, were taken as 
read, and may be noticed in a subsequent issue when we 
deal with the excursions. The numerous papers down 
for discussion were again proposed without receiving 
attention. 

The meetings terminated with the usual vote of thanks. 
The excursions arranged for Friday included Aldwych 
and Kingsway subway works, and the Chislehurst Caves ; 
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Fig. 2—SAFETY CEAR 


means of a sliding feather, and is screwed into a mitre 
wheel nut H, which has a fixed position vertically on the 
bracket C. This nut H gears with another mitre wheel 
K attached to a spindle J, on the other end of which is 
geared a worm wheel L gearing intoa worm M fixed upon 
the crank shaft of the engine. 

Thé action of the appliance is as follows:—On the 
hand wheel A being turned, the motion is transmitted to 
the vertical spindle G by means of the mitre wheels, and 
the mitre whee] nut H_ being held stationary, the vertical 
spindle G rises or falls according to the direction in 
which it is turned; and, being attached to the reversing 
weigh bar it raises or lowers the links, which start the 
engine, steam being always on. Immediately the engine 
starts, the worm M on the crank shaft, acting through 
the worm wheel and mitre wheel. turns the mitre wheel 
nut H, and so long as the mitre wheel nut and vertical 
spindle G turn in the same direction, and at the same 
rate; no up-or-down motion of the vertical spindle G 
will take place ; and the reversing links will remain 
stationary. On the hand wheel A being stopped, thé 
vertical spindle G stops also, but the mitre wheel nut 
continues to be turned by the engine, and raises or lowers 
the: vertical spindle G, and consequently the reversing 
links, until. they. are brought to their mid-position, and 
then the engine stops. The hand wheel spindle B being 


nungber-of revolutions is limited to the distance between 
the .stops:and to the pitch of the screw. By properly 
propértioning the number of revolutions of the hand 
wheel’ A to the number of revolutions of the engine 
required for the distance of the wind, there can be no 
over-winding, as the hand wheel A cannot be turned 


ON WINDING ENGINE 


for Saturday, June 4th, Messrs. Fraser and Chaimers, 
Limited, Erith, and the Dover Colliery and Harbour 
Works. 








A CHEAP SLIpE RuLE.—To judge by decrease in price the slide 
rule is coming more and more into favour. Mr. A. G. Thornton, 
of King-street West, Manchester, has just sent us a sample of his 
10in. Kensington rule, which is sold for the low sum of 2s. It is 
made of wood painted white, and with the scales printed on it. The 
accuracy and finish are not like that of a more expensive instru- 
ment, but they are high enough to permit the use of the rule to be 
learnt and to allow of calculations involving three or four figures 
being made. 

MIDLAND RatLway CoaL Contracts.—It has just leaked out 
that the Midland Railway Company has, unexpectedly to most 
coalowners, taken the right step of placing a number of large con- 
tracts for South Yorkshire steam coal for locomotive consumption 
from the close of the present half-year at 8s. 6d. per ton. A year 
ago contracts were let at 9s., and six months ago the figure was 
8s. 6d. to 8s. 9d. per ton, so that there is a reduction of 6d. and 
3d. per ton respectively in the yearly and half-yearly contracts. 
The collieries which have been favoured with the contracts are 
chiefly on the company’s line, and are situated in the Rotherham 
district. The early placing of the contracts has given great satis- 
faction to the trade, as they are likely to have a tendency to 
stiffen prices in regard to the pending shipping contracts, many 
of which have yet to be placed. Shippers are offering only about 
8s, per ton, and it is said another railway company is making 
like offers for next half-year’s supplies. The tenders for supplies 
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basis of 8s. 6d. per ton, but the company’s decision, which will be 
awaited with interest, will not be known for a fortnight. In 
addition to the contracts placed in South Yorkshire, the Midland 

Xailway Company has placed several large contracts in Derby- 
shire at 8s, per ton at the pits in the company’s own wagons. The 
placing of the contract in the way described is a new departure, 
and it is to be hoped will be followed, and so prevent a good deal 
of anxiety and dislocation of traffic. 





LITERATURE. 
The Naval Annual, 1904. Edited by T. A. Brassry, 
A.I.N.A. Portsmouth: J. Griffin and Co., 2, The Hard. 


Tux eighteenth annual volume of “ Brassey,” if not equal 
to the first, is in many respects better than last year’s, 
provided we do not open it first at the preface, for here 
will be found a return to the fatuous policy of “economy ” 
so foolishly put forward last year. Apart from the fact 
that our expenditure in ship construction is really very 
moderate considering what the Navy means to us, the 
present is the very worst time possible to urge relaxation 
of effort. ‘Economy in shipbuilding” is a political cry 
put forward tentatively by a certain section of parish 
pump politicians; that it should be argued for in a work 
devoted to naval matters is regrettable—to use no stronger 
term. Moreover, every subsequent page goes to prove 
the folly of the editorial contention. 

Chapter I. is devoted to the progress of navies, and the 
Swiftsure and Triumph come in for plenty of laudatory 
remarks. The ex-Chilian vessels are compared with Sir 
William White’s Duncan, the Tsarevitch, Suffren, 
Margherita, and Braunschweig. A somewhat curious 
argument is that, though they have less horse-power than 
the other ships, they are faster! That they are a good 
deal smaller is overlooked. French progress is well 
handled. 

Chapter II. deals with the now somewhat threadbare 
subject of prize firing. The improved shooting is dwelt 
upon; but the fact that prize firing on account of the 
small range, is merely playing at shooting rather than 
battle preparation, is practically ignored. The article may 
be recommended, however, to those who desire the 
statistics of this particular sport. 

In Chapter III. we have Mr. Thursfield’s annual con- 
tribution on the naval maneuvres. The article is better 
than the manceuvres were. 

Chapter IV., on “Comparative Strength,” devotes some 
space to a condemnation of the Admiralty system of making 
returns of fleets. Especially is the classification of cruisers 
condemned, on the grounds that the Drake and Orlando 
both count as armoured cruisers. But as the Naval 
Annual spreads the mantle of first-class cruisers alike 
over the British Cochrane and Diadem, room for im- 
provement may be held by some to exist in the critic as 
well as the criticised. In effect, classing cruisers together 
without too much regard as to whether their armour is 
vertical or deck is a sound system; the weakness, as we 
pointed out last year, lies in the need for more divisions. 
There is food for reflection that of the small fry of 
cruisers we have no less than sixty-nine—perhaps 
sixty too many, for, as THe ENGINEER has so often 
pointed out, small fry will not be very useful in the next 
naval war. 

The most important article is Chapter V., from the pen 
of Sir William White. Anything written by the late 
Chief Constructor is interesting. This article is practi- 
cally “A Reply to my Critics.” After tracing the growth 
of armour application, Sir William states that the intro- 
duction of our barbette turrets and of the casemate were 
due to his representations. He is very decidedly against 
much economy of weight in barbette mountings and 
protection. Following this, he fires a shot at some of 
his critics, urging the obvious—or what ought to be 
obvious—fact that in these days naval architecture is such 
an exact science that no architect can produce something 
extremely remarkable without sacrificing something else. 
In the “soft-ender” Sir William still has faith. He 
ought to know, if anyone can, and this statement is 
important. His view is that the aim should be vertical, 
as opposed to horizontal increase. He, however, 
suggested thin bow armour so long ago as the Royal 
Sovereign. In 1878 he designed a Dreadnought with a 
central battery—an anticipation of the Trafalgar. 

Casemates are children of Sir William White, and we 
are pleased to note that, like ourselves, he still holds 
to an appreciation of them as opposed to the battery of the 
King Edward, which was adopted for reasons of conveni- 
ence rather than because of any great belief in it. In- 
cidentally it is stated that the inclined deck was proposed 
by him for the Royal Sovereign, and protected cruisers 
come in for apologies. The reduction of deck armour 
now in vogue meets with his disapproval. Finally, he 
does not believe over much in the torpedo. This article 
needs careful study in its entirety. 

“ Marine Engineering,” by Mr. G. R. Dunell, forms the 
next chapter. For some reason it is not signed as usual ; 
there is nothing very novel in it. The inevitable turbine 
is discussed at no great length, and then the internal com- 
bustion engine. The fact is emphasised that the cylinder 
of the petrol engine only does a quarter of the work that 
a steam cylinder would do. In connection with the 
gasolene engine, submarines are discussed. 

Of boilers comparatively little that is new appears. 
Mr. Catheart’s neat remark comparing complicated 
water-tube boilers with modern guns as opposed to 
Nelson’s smooth bores is quoted, and is very apt. It 
might be added that complaints of complication do not 
come from naval engineers. The Babcock and Wilcox 
boiler comes in for some considerable praise, vid America, 
in the gunboat Marietta. Liquid fuel is not discussed, 
nor are electric hoists and such like appliances. 

Chapter VII., “Commerce and War,” is by Lieut. 
Carlyon Bellairs. It is a good deal less tedious than his 
last year’s contribution. ‘The gist of it is that the com- 
merce destruction bogey is rather on a par with the 
famous Mrs. ‘Arris. Mr. Leyland, in Chapter VIILI., 
deals with the reorganisation of the personnel, and Chap- 
ter IX., by a writer who signs himself “ Erin,” deals with 
the Japanese navy. 

In the lists of shipsp—Part II.—extra columns have been 
added for “side above belt,” and for secondary gun 
armour. Exactly what “side above belt” means we 
cannot, however, ascertain. Some figures are :—Duncan 
l}in. Krupp, Duke of Edinburgh 6in., Formidable 2in., 
London 2in., King Edward 8in., while the Majestic class 
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and New Zealand are allowed nothing. The Monmouth 
has “4 K.S.,” but her sister, the Lancaster, nothing. 
Some very considerable muddle has crept in here. Cor- 
rections have been made in the plans, and several old 
inaccuracies disappear. But the Azuma and Yakumo 
are still served by the plan of the Idzumo, which has her 
guns quite differently placed, and a note might ad- 
vantageously be inserted to the effect that the Matsu- 
shima and Hashidate differ altogether in gun arrangement 
from the Itsukushima, with which they are bracketed. 
Still, only the war makes this important. 

In “ Russia ” the plan of the Borodino is incorrect, and 
that of the Cesarevitch leaves much to be desired. The 
Retvizan has been corrected since last year. The Poltava 
class are given a complete belt which they do not 
possess, and the Gromoboi is shown plated with armour 
that she does not carry, while the Palladias appear with 
armoured casemates which are not theirs. Still, most of 
these inaccuracies are slight; the more glaring to which 
we have drawn attention in past years mostly exist no 
longer. The Maine is still given a belt aft which she has 
not got, but we do not notice many other errors. 

In the tables under notice Japan and Russia are the 
only Powers likely to be examined with a critical eye. 
In the former the Hashidate and Matsushima are credited 
with a 4°7in. too few, and the 12-pounders fitted some two 
or three years ago to the Fuji and Yashima are ignored. 
In Russia the Gromoboi is given 4°7in. guns that she does 
not carry, and the Alexander ITI. is credited with Belleville 
boilers, whereas in the lists of Messrs. Niclausse she 
figures with Niclausse boilers. These are none of them 
errors of much importance. 

Part III., as usual, contains the gunnery article, which 
also, as usual, is unsigned. Its first section deals with 
torpedoes and submarines. In the latter high conning 
towers are advocated, combined with great attention to an 
even depth. Two to two and a-half horse-power are men- 
tioned as the most to be had from a ton of accumulators. 
The idea of the swift submarine is rather scouted, and 
attention drawn to the ease with which submarines can 
be avoided if detected. The boat that pops up for a 
second and then disappears to destroy the enemy is 
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laughed at, and altogether the article—unlike nearly all | 


submarine literature—is from the pen of one who 


evidently knows what he is writing about. Concerning | 


torpedoes it is laid down that existing models of ships 


are unlikely to be altered by the weapon. 

Section II., on the disposition of armour, is not so 
good ; it is too theoretical. Ina way it re-duplicates Sir 
William White’s earlier article without the ex-Chief Con- 
structor’s practical note. The conclusions, however, are 


not very dissimilar; nor is the part devoted to guns and | 


propellants of any particular merit or interest—at least, 
when compared with the first section. 

The gunnery tables remain substantially as of old— 
that is to say, obscured with obsolete guns which, in 
some cases, are not carried in any effective warship. In 
this category come the Mark III., IV., and V. 8in. and 
the 6:n. breech-loading British guns, and many French 















and German pieces. On the other hand, many new 
models are conspicuously absent. Nothing is said of the 
celebrated 1902 model French 6°4in., 7°6in., and 9°4in., 
while the “1902 12in.” looks a good deal more like the 
1896 as distinct from the 1896-03 gun. It is given as of 
2870ft. m.v. with a penetration of 154 Krupp at 
3000 yards. On page 342 the penetration of a 12in. gun 
with 2800ft. m.v. is laid down as 16in. uncapped and 20in. 
capped. These tables need more careful revision than 
they appear to receive. 

Part IV. is devoted to statistics and official papers. 
They are very handy for reference. The pictorial illus- 
trations are very good. The ships depicted are the 
Cesarevitch, Bayan, Varyag, Kasuga, and Sully. They 
are all by W. F. Mitchell, and the amateurish productions 
by some other artist which used to figure have dis- 
appeared. This pictorial feature might with advantage 
be extended, but as we pointed out last year, it should 
cover ships not yet complete. 


BOOKS RECEIVED. 
Mechanics. By John Cox, M.A., F.R.S.C. Cambridge: At the 
University Press, Price 9s. net. 
Hand-book for Gas Engineers and Managers. By Thomas New- 
bigging. London: Walter King. Price 18s. net. 
The Model Locomotive: Its Design and Construction. By Henry 
Greenly. London: Percival Marshall and Co. Price 6s. net. 





Die Dampfturbinen mit einem Anhange iiber die Aussichten der 
t Von Dr. A. Stodola. | 


Wérmekraftmaschinen und iiber die Gasturbine. 
Second edition. Berlin: Julius Springer. Preis M. 10. 
Smithsonian Miscellaneous Collections. Part of vol. xliv. 
gency of Fusus, and its Allies, By Amadeus W. Grabau. 
Washington. Published by the Smithsonian Institution. 
Smithsonian Miscellaneous Collections. Part of vol. 
Hodgkin’s Fund. Researches on the Attainment of veru Low Tem- 
perature. By Morris W. Travers, D.Sc. Part I. 
ton. Published by the Smithsonian Institution. 


The Motor Car Acts 1896 and 1903 : With an Introduction and | 


Notes. Together with the Regulations of the Local Government Board 
on the Registration and Licensing, and Use and Construction of Motor 
Cars. By John A, Williamson. London: The Autocar. Price 1s. 
net. 

Gasworks ; Their Construction and Arrangement, and the Manufac- 
ture and Distribution of Coal Gas. Originally written by Samuel 
Hughes, Ninth edition, revised, with notices of recent improve- 
ments. By Henry O’Connor. London: Crosby Lockwood and 
Son. Price 6s, 








A MODEL of a new kind of railway, by which the inventor 
claims higher speeds with a given power will be attainable than at 
present, is on view in Kilmarnock. The ideais to employ stationary 
engines and electric traction, with light carriages. In this new 
system of locomotion two rails are employed, an under bearing rail 
and an upper guiding rail. It was found by experiment that if the 
under wheels were doubly grooved so as to run on a rail with a 
convex upper surface, and the guide rail formed one continuous 


| groove, in section approaching to the shape of the capital U turned 


upside down, the guide wheel running within it, would ona straight 
track scarcely ever touch the inside of the rail. Along with the 


maximum of speed it is claimed by the inventor that this system 
combines a special provision for safety. On ordinary railways the 
wheels have about lin. of flange, and that on the inner side only. 
In this system the flanges are four times as deep, or more, 


Phylo- | 
City of | 


Cail 
xlvi. | 


City of Washing- | 


OF 


1835 






















































































Ye Fy 
Gas 
AVE 
S 
DVN 2 
Li 
VN V4 











SOME EARLY MACHINE TOOLS. 
Ke. F¥.* 

Tue master mechanics of early days, appreciating the 
great practical advantages following the substitution of 
the slide rest in place of the hand in the process of 
metal turning, its adoption and application to other 
important processes in constructive mechanics naturally 
followed. What may be looked upon as the most im- 














Fig. 18—-NASMYTH PLANING MACHINE 


portant, and probably the immediate offspring of the 
slide rest, was the planing machine, a tool which 
has done more in reducing the cost and extending 
the use of perfect machinery than all the improve- 
ments effected in mechanism in the past 200 years; 
there being few machines or engines in which the 








* No, IU. appeared June 3rd, 
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plane surface is not the form most essential to perfect 


action, or not most frequently required. 


The vast expense attending the production of a plane | 


surface by the tedious process of chipping and filing 
caused most of the early engineers to avoid all construc- 
tions which rendered such forms necessary; this practice 
was, however, soon altered on the introduction of the 
planing machine, which did for the plane surface what 
the slide rest had effected for cylindrical forms; 
the result being that machinery produced by its agency 
was not only infinitely superior, but improved tools were 
made at a far less cost, as the first planing machine 
helped in the production of a still better second, and that 
again a better still, so that very shortly an entirely new 
branch of engineering business was established, viz., that 
of machine tool making. 

Now, as the early machine toolmakers, when called 
upon to supply, or required for their own use, a tool of 
an éntirely new type, had no precedent to guide them as 
to the parts actually necessary in such a contrivance, or 
to the form the machine or its parts should assume, it is 
not surprising to find that the earliest machines for metal 
planing should have been given somewhat different 
forms, although embodied in them there were the same 
fundamental principles and modes of action. The'parts 
common to the earliest of them were principally two in 
number, viz., the bed, on which a table carrying the work 
to be planed was caused to slide backwards and forwards 
on guides, and a main slide carrying a transverse one and 
too! holder, which was held in position by being bolted at 
its ends to upright standards attached to the machine bed 
on either side. An alternating motion was usually im- 
parted to the table of the early machines by a chain 
wound round a drum, which was revolved first in one 
direction and then in the other by hand. 

The first machine of the kind of which there is any 
authentic record, and 
which is reputed to be the 


shown, and provided with a clutch reversing gear of a 
now common form. Two flanged pulleys are mounted on 
studs carried in brackets attached to the carriage sides, 
the studs standing obliquely, as shown, in such a way 
that their outer flanges may bear against the sides of the 
screw or worm shafts. The main slide of the machine is 
connected to the upright parts of the carriage by bolts 
passed through slots in them, the slide being raised or 
lowered by the vertical screws shown moved simultane- 
ously by means of the bevel gear and shaft fitted at their 
upper ends. The slide in which the cutting tool is set is 
moved across the table by the horizontal screw fitted in 
it, the slide having dovetailed bearings to fit. The 
machine operated like a modern pit planer, the work being 
fixed and the tool caused to travel over it by the two 
side screws, the flanged wheels d d acting in the 
same manner as nuts. At the end of the stroke the 
machine reversed automatically, and the tool was rotated 
by the famous “ Jim Crow,” so that a cut was taken in 
both directions. Means are also provided in the 
machine for preventing the carriage rising as it travels, 
should the tool come in contact with any irregularity in 
the surface of the work under operation. 

The planing machine having, in the opinion of the early 
machinists, evidently come to stay, and to be counted as 
one of the necessary shop tools in all up-to-date factories, 
most of the then leading toolmakers apparently gave 
immediate consideration to the devising of types of 
machines adapted to both light and heavy planing 
work. Among these was James Nasmyth, the leading 
spirit of the then well-known tool works at Patricroft, 
who in 1840 was turning out some large planing machines, 
the alternating motion of the tables of which was effected 
by rack and pinion gear, with quick return motion, instead 
of the chain gear as in the Roberts machine. Nasmyth’'s 
small machines were, however, fitted with a traversing 





first ever made and used 
for the planing of metal, 
was the work of Richard 
Roberts, of Manchester, a 
view of which taken from 
tie machine itself, is given 
in Fig. 19. That the ma- 
chine may claim for itself 
priority of existence over 
any other devised for the 
same purpose is evidenced 
by the hand tool and other 
marks to be seen onits bed, 
which plainly show-that 
no previous planer had 
been used in its construc- 
tion. 

On an inspection of our 
illustration it will be noted 
that the bed of the ma- 
chine consists of two cast 
metal cheeks of angle 
bar form, stiffened by 
bracketing, and bolted to 
cast metal supports of the 
form shown. The table 
traverses on angular- 
topped guides, cast on 
the bed top, and is moved 
to and fro by hand by 
means of a chain passing 
over sheaves at the bed 











ends, and wound on and 
off the drum of a winch, at 
the mid-length of the bed, 
the drum spindle being 
turned by the four-armed 
handle as shown. The two standards, carrying the horizon- 
tal and transverse slide with its tool holder, are independent 
castings bolted to the machine bed as shown, each being 
slotted through the greater part of its height to enable 
she main slide to be firmly bolted thereto, the raising or 
lowering of which to the desired position, to suit the 
height of the work to be planed, was effected by the 
two vertical serews shown attached to the standards. 
The tool-holding slide is traversed, on the horizontal 
slide, by a feed screw. The two ends of the chain giving 
motion to the table are attached to it by shackles and 
pin, the pin passing through a lug cast on the under side 
of the table midway of its length, the weight of the 
table, &c., being depended upon to keep it in position on 
the machine bed. 


Following the sequence or order in the appearance of | 


the earliest metal-planing machines, that of Richard 
Roberts having had its advent in the very early 
* thirties,” we come next to the first machine of the kind, 
brought out by Joseph Whitworth in 1835, a plan, side, 
and end elevation of which we give on page 605. This 
machine consists primarily of two side frames or stan- 
dards, secured at their feet by bolting to transverse plates, 
which are themselves firmly bedded and bolted to the 
foundations supporting them. Cast upon and extending 
outward from each side frame along the whole of its 
length is a flange a, having an angular upper edge, form- 


ing together rails for the wheels of the traveller carrying | 


the main slide, &c., to run upon. Flanges as shown are 


also cast at definite depths on the inside of the side | 
frames for the purpose of receiving the tables on which | 
the work to be planed is placed, thus bringing its upper | 
The | 


surface as near to the cutting tool as possible. 
carriage or frame supporting the main slide and _ tool 
holder is formed of two side plates of the shape shown 
in side elevation connected to a front plate—seen in end 
view—carrying the tool holder, a cross stay at the back 


end of the carriage keeping the sides in position; the | 


carriage itself running on the angular-topped side rails 
above described. 


Fig. 1S—ROBERTS’ 


| wheel by nuts. 
Across the left end of the machine bed is fitted a shaft | 
and mitre wheels, driving two screws in the manner | 


PLANING MACHINE 


motion which was a combination of chain and wheel 
gear, an illustration of which, taken from an actual 
machine, we give in Fig. 18, the gear shown in it being 
considered to give a quieter am quicker action in a 
small machine than the rack and pinion arrangement. 
The frame of the machine, which is purposely made 
rather heavy, it being comparatively short and self-con- 
tained, has cast on its top side a pair of parallel inverted 
vee guides, which though not so capable of retaining oil 
for lubrication, on the other hand do not form receptacles 
for dirt like the ordinary vee grooves, carries the table of 
the machine, which is a single casting, its stiffening 
flanges on its under side being planed to correspond and 
fit the guides on the frame; while its top side is provided 
with six longitudinal tee-headed grooves made for the 
bolts securing the work carried on it. The two standards 
which carry the cross slide and tool holder are bolted at 
their bottom ends to the main framing, while their top 
ends are connected by a girder or stay carrying a central 
screw, by which the height of the cross slide above the 
table is regulated. The tool rest is moved across this 
slide by an internal traversing screw; the rest is capable 
of angular adjustment; the down feed of the tool is 


| effected by hand, and to prevent damage to the tool on 


its return stroke it is fitted in a hinged tool box. 

The to-and-fro movement of the table of the machine 
is given by a mangle wheel motion, chains passing over 
fixed guide pulleys on the under side of the table down to 
a chain pulley round which they pass in opposite direc- 
tions. The chain wheel shaft has at its left or outer end 
a wheel with lantern teeth into which a pinion on the 
driving shaft gears. The pinion end of this shaft is 
carried in a sliding bearing, thus enabling the pinion to 
gear alternately inside and outside of the teeth of the 
lantern wheel, thus reversing the motion after a definite 
length of the travel of the table of the machine has been 
completed; this travel being alterable by removing from 
the mangle wheel some of its teeth, which, as may be seen 
in the illustration, are single pins secured in the rim of the 
The travel of the tool box across the 
work on the table is automatically given by a pawl feed, 
motion being obtained for the pawl carrying rod—shown 





ee 
passing through guide brackets on the left side of the 
standard—from the lateral play of the pinion shaft 
below. 








A NEW PROCESS OF GALVANISING, 
Zinc has proved the most effective coating for iron and stec] 
and hot galvanising is the process most extensively used for 
applying the zinc coating. Electro-zincing, or cold galvanis. 
ing, is used for special classes of work, and is extensively 
employed by the Admiralty for giving boiler tubes a thin 
flashing of zinc for the purpose of detecting flaws and pro- 
tecting the tubes from corrosion during the time of assembly 
and inaction. A third method, to which we briefly alluded 
in a description of the Royal Society’s conversazione, has now 
been developed, and works have just been completed for 
carrying it out on a commercial scale. The point of 
particular interest about the new process is that iron and 
steel can be coated with a thin even deposit of zinc at a 
temperature below the melting-point of zinc. 

The first step in the process is to free the iron from scale 
and oxide by any of the well-known methods, such as dipping 
in an acid solution or sand-blasting. The articles to be 
rendered rustless are then placed in a closed iron receptacle, 
charged with zinc dust, which is heated to a temperature of 
from 500 to 600 deg. Fah. for a few hours and allowed to cool, 
The drum is then opened and the iron articles removed, when 
they are found to be coated with a fine homogeneous covering 
of zinc, the thickness depending on the temperature and the 
length of time of treatment. It will be observed that the tem- 
perature required to bring about this result is about 200 deg, 
below the melting point of zinc. The low temperature 
required makes the process cheap as compared to the process 
of dipping in molten zinc, and has the additional advantage 
that it does not deteriorate iron or steel of small section to 
the same extent as hot galvanising. The whole of the zinc 
is consumed; there is no waste of zine as in the hot gal- 
vanising process. This new process of dry galvanising is not 
limited to the coating of iron with zinc, it has been success- 
fully applied to coating iron with copper, aluminium, and 
antimony. It has also been applied to coating various other 
metals—for instance, aluminium and copper with zinc. 
Copper and its alloys subjected to this process are, we are 
informed, case-hardened on the surface, and can be rendered 
so hard as to turn the edge of a steel tool. 

The zinc powder used in the process is the zinc dust of 
commerce, and must not be confused with zine oxide; it is 
obtained during the process of distilling zine from its ores, 
Zine dust at the present time is used for a variety of pur- 
poses, and can be obtained in any desired quantity. The 
average price of zinc dust for the year 1903 was £19 19s. per 
ton, which is slightly below the average price of virgin 
spelter. The analysis of two samples of zinc dust, such as 
are employed for Sherardising—as the new process is called 
gave respectively 85 per cent. and 85°06 per cent. and 
81°86 per cent. metallic zinc. Both samples, when examined 
under the microscope, seemed to contain small, bright 
metallic beads unevenly distributed through the dust, and it 
is probable that this may account for the different percentage 
given by analysis. One of the peculiar properties of zinc 
dust is that it cannot be smelted or reduced to the metallic 
form under ordinary conditions, even when heated to a very 
high temperature under considerable pressure. This property 
is very advantageous for the new process of dry galvanising, 
as it does away with the risk there might otherwise be of 
melting the finely divided zinc by overheating the furnace. 
The receptacle in which the zinc dust is placed and heated is 
preferably air-tight, and the air exhausted so as to prevent 
the formation of too much zinc oxide, or, if this is not 
feasible, it is found advisable to add about 3 per cent. of 
carbon in a very fine state of division. If the percentage of 
oxide is allowed to increase beyond certain limits it is found 
that the deposits become dull in appearance instead of having 
a bright metallic lustre, although good deposits of zinc can be 
obtained from zinc dust varying considerably in composition. 
To prevent the iron receptacle, in which the process of 
Sherardising is carried on, from becoming thickly coated 
with zinc, it is found advantageous to coat the inside of the 
drum with plumbago or blacklead. Articles coated with 
grease receive as good, if not a better coating of zinc than 
those which are free from grease. This fact is of considerable 
importance, as it enables machine work—such as bolts, nuts, 
&c.—to be thrown direct, after machining, into the Sherardis- 
ing drum without any preparation or cleaning. The articles, 
when they have been heated in the zinc dust for the period 
necessary to obtain the thickness of zinc required, can be 
removed whilst the zinc dust is still hot, although the better 
practice is to allow the zinc dust to cool to a temperature at 
which the articles can be readily handled, as the deposit of 
zinc is whiter, and less oxide of zinc is formed. 








GERMAN WHITELEAD CoMBINATION.—In expectation of improv- 
ing the market price of whitelead, and to control better the increas- 
ing production, sixteen of the leading manufacturers have formed 
a selling agency, known as the Bleiweiss Verkaufskontor, with 
headquarters at Cologne. The agreement has been signed by W. 
Leyendecker and Co., F, W. Remy and Co., Bopp and Odern- 
heimer, J. Beckers and Co., Loelle and vom Hofe, W. A. Hospelt, 
Chemische Fabrike Freiwienheim, C. A. Lindgens, Lindgens and 
Son, Bruch and Co., August Herder, Bergmann and Simons, 
Gebriider Kolder, Farbwerke Aktien-Gesellschaft Diisseldorf, 
Raderschatt and Co., and Deus and Moll. In recent years the 
trade has been demoralised by over production caused by the 
erection of new factories and increasing the capacity of older 
works. At times sales have been made at less cost than the cost 
of manufacture. How long the present compact will last cannot 
be conjectured, as the idea has long been discussed in the trade. 

Wire Rope MAbE BY THE ANCIENTS.—The wire rope is 
generally considered a modera invention, a product of modern skill, 
and it will surprise many to learn that its manufacture is really a 
re-discovered lost art. The excavations at Pompeii have brought 
to light a piece of bronze wire rope, nearly 15ft. long, and about 
lin. in cireumference. This rope 1s now in the Musio Borbonico, 
at Naples. Messrs, Broderick and Bascom, of St. Louis, have pub- 
lished an illustration of it. It consists of three strands laid 
spirally together, each strand being made up of fifteen wires 
twisted together, and its construction does not, therefore, differ 
greatly from that of wire rope made to-day. Pompeii was buried 
A.D. 79, but how long wire rope had then been known it is im- 
possible to tell, although, judging by the knowledge shown in the 
construction of the Pompeii rope, it may safely be concluded that 
it had been known for a considerable time. As to rope tramways, 
it is said that they were in use as early as 1644, A tramway was 
built in that year by the Dutch engineer, Adam Wybe, which was 
used to carry, in small buckets, earth from a hill named Der 
Biscoffsberg, over the town moat to the fortifications of Dantzig.— 
Engineering and Mining Journal, 
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A FACTORY RESEARCH LABORATORY, 
No. II.* 

We now fulfil our promise to give some account of the 
iethods pursued in the factory of the Rudge- Whitworth 
Company at Coventry. Fig. 4shows the apparatus used 
for the determination of sulphur in steel It will be remem- 
bered that this element is very detrimental to steel. The 
first process is to obtain drillings from the material under 
analysis. The outer layer of the sample to be tested is 
first removed by filing or rubbing with emery cloth, and 


fourth is about half black the percentage is ‘035. By 
this means is secured a combination of an analytical 
apparatus and a calculating machine. The removal of 
air from the water and the flask, and the expulsion of 
every trace of free chlorine from the acid used, are neces- 
sary on account of the action they would have on the 
sulphuretted hydrogen. This is known as Arnold’s test 
for sulphur. The photograph was taken just after the 


completion of the determination of sulphur in steel from 
which Rudge- Whitworth aéro special cranks are made. 








Fig. 4-ARNOLO’S TEST FOR SULPHUR 


a dry drill is then applied to the cleaned surface. The 
use of oil or any lubricant would render the results of 
analysis inaccurate and worse than useless. If the point 
of the drill breaks off the drillings are rejected and a fresh 
lot prepared. A certain quantity of these drillings is then 
placed in a flask which contains water, from which all 
traces of air have been expelled. The flask is then 
corked up, and hydrogen gas contained in the large vessel 











Fiz 6-CARBON CAMERA 


on the left is passed through the flask and the tubes con- 
nected to it, till all the air has been expelled from the 
apparatus. Then hydrochloric acid, which has undergone a 
special purification process—generally all through the pre- 
ceding night—is admitted to the flask without removing the 
cork. This actson the steel and on the sulphides it contains, 
forming hydrogen, carburetted hydrogen, and sul- 
phuretted hydrogen. These gases have to pass through 
three little tubes, 
each of which con- 
tains a certain 
quantity of a solu- 
ion of sugar of lead, 
which has the pro- 
perty of eagerly 
absorbing sulphu- 
retted hydrogen, at 
the same time be- 
coming black. So 
one by one the tubes 
become black—that 
nearest the gene- 
rator colouring 
quickly. When 
quite black the next 
commences’ to 
darken, and so on, 
each darkening 
more slowly than the previous one as the steel dis- 
solves. Then the gases which remain in the flask are 
driven through the tubes by turning on the hydrogen again. 
When no more tubes become blackened or darkened 
the experiment is at an end, and the percentage of 
sulphur in the steel is found by simply adding up the 
number of blackened tubes. If only one is blackened, 





Fig. 7—COLOUR TEST 


: No. I. appeared June 10th. 


| the experiment in the re- 


ri 


the percentage is ‘01; if three are blackened and the | 


are of exactly the same tint, and it is easy to arrange, so 
that the reading of the tube gives at once the percentage 
of carbon. A view of the two tubes as seen from under 
the cloth is given— Fig. 7. 

Perhaps an even quicker method of getting an idea as to 
the percentage of carbon in steels of certain kinds, and at 
the same time information as to the degree of purity 
of the sample, and as to whether it be annealed or not, is 
by the use of the microscope. A section may be often 
prepared and examined in half an hour, and with 
the facilities for adjustment which characterise all the 














Another process which involves the use of special 
apparatus is the determination of carbon in steel. 
The knowledge of the exact proportion of this is of 
enormous importance in cycle construction, and calls 
for the exercise of the greatest precautions. A 
simple method would be to absorb the carburetted 
hydrogen in the manner adopted for sulphur, but, unfor- 
tunately, carbon in steel will not behave exactly like 
sulphur in this respect, some carbon generally remaining 
in the flask in the solid form. So the method adopted is 
to separate the carbon all in the solid form from the steel 
by acting on the latter with a solution of copper sodium 
chloride, which dissolves the 
steel, and leaves all the car- 
bon in little black flakes. 





Fig. 5 -DETERMINATION OF CARBON IN STEEL 


parts of the photo-micrographic outfit the greatest possible 
variations in the illumination may be effected with the 
least possible number of alterations. The pieces cut out of 


| the slate bed—see Fig. 2 ante—allow room for an observer 


to place himself between the microscope and the camera, 
the latter of which slides backwards and forwards. At a 
certain point in its forward motion, a rack-work on the 
base board engages with a pinion actuated by two milled 
heads, one seen in the very front of the sub-base board, 
and moves the camera very gently up into its proper 
position. 

The microscope has appliances enabling photographs 





Automatic stirring is used to 





accelerate the solution. 

The mixture is then fil- 
tered, and the carbon col- 
lected, dried, and transferred 
to a tube partly filled with 
oxide of copper and placed 
in the gas furnace, seen in 











illustration, Fig. 5. This is 
then heated, and oxygen 
passed from the holders, seen 
on the left, through purifying 


materials contained in a large U tube and wash bottles, over | 
This burns, forming carbonic acid gas, | 


the heated carbon. 


Fig. 8-RUBBER TESTING MACHINE 


to be taken with the stage either vertical or horizontal, 
and either by reflected vertical, reflected oblique, trans- 


which is absorbed in the tubes just seen on the right, pro- | mitted vertical, or transmitted oblique light, both with 


ducing potash similar to that found in the ashes remain- 
ing when wood burns. 
after the experiment, and from the weight of potash formed 
the percentage of carbon in the original steel is calculated. 
On the extreme right in the illustration is a vessel used 
to draw the gases from the tube. This acts as a sort of 
governor, regulating the rapidity of combustion and main- 
taining an even pressure in the red-hot tube—neither 
greater nor less than atmospheric. A small U-form 
mereury gauge on the left 
indicates the pressure in the 
apparatus. This arrange- 
ment minimises the amount 
of attention required. 

As this method requires 
about a day to complete the 
experiment, and it frequently 
happens that the carbon is 
required at once, recourse is 
had sometimes to the colour 
method. 

By acting on steel with 
nitric acid under certain con- 
ditions the carburetted por- 
tion dissolves, forming a 
coloured solution, and from 
the depth of the colour a 
fairly accurate valuation of 
the proportion of combined 
carbon in the steel may be 
obtained. In carrying out 


search laboratory an exactly 

equal amount of a similar steel of known comp)sition is 
always weighed out, and dissolved and heated in pre- 
cisely the same way as the sample under test. The | 
coloured soltitions are then transferred to graduated tubes, 
and these placed in the carbon camera seen in the illus- 
tration—Fig. 6. This is simply a tapering wooden box, 
closed at its smaller end by a piece of milk glass, and 
provided with a black cloth hood to cover the observer's | 
head and exclude light. The two tubes pass through 
holes, as shown. Pure water is added to both till they 


These tubes are weighed before and | 





low and high powers. This enables liquids to be dealt 
with as easily as solids. No trouble is experienced from 
vibration, except when a heavy cart passes in the street 
just below, although there is a 6 horse-power motor on 
girders fixed into the opposite wall, and also a2 horse-power 
motor on a beam on girders in the same wall; but with a 
2 mm. or 3 mm. objective and, say, No. 8 or 12 eyepiece, 
the chain testing machine has to be stopped. The use- 
fulness of this apparatus is immense. Not only the 








Fig. 9-ARTIFICIAL ATMOSPHERE TESTS 


nature of steel, but of nickel plating, cycle enamels, 
india-rubber, oils, &c., are all wonderfully elucidated by 
microscopic examination. For instance, it has been pos- 
sible to trace back the rusting of nickel plating to its 
origin, and to prove that, in general, rust emanates from 
the many minute pin-holes, crevices, and depressions in 
the surface of the steel, the cavities of which the process 
of nickel plating is incapable of coating as thickly with 
nickel as the rest of the surface. A glance at the engrav- 
ing reproduced from microphotographs of these pin-holes 
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will show that they are really quite formidable defects tc 
deal with—see Figures 10 and 11. 

What carbon is to steel, sulphur is to rubber, and 
Rudge- Whitworth tyres, brake blocks, and pedal rubbers 
are all subjected to the most rigorous analyses and tests. 
An illustration of the rubber testing machine used is 
given—Fig. 8—showing a length of rubber tread under 
test. In the performance of this a length of about 2in. is 
cut from an outer cover, and the rubber layer dissected 
from the underlying canvas. The former is then intro- 
duced into a delicate apparatus devised in the laboratory, 
which measures the volume of the strips. This method 
is necessary on account of the form of the cross section. 
From this and the length its cross sectional area is 
calculated. The piece is then firmly clamped in the two 
grips, which are just lin. apart at the start, tension 


Fig. 10—PIN HOLE IN NICKEL PLATING—FACE 


applied and gradually increased by turning the whee’ 
keyed on to a long square thread screw, until fracturc 
occurs. From the breaking pull the tensile strength is 
calculated in the usual way. With this machine it is also 
possible to test for permanent set due to tensior. 

Cycle enamels are tested in several ways—one of which 
is illustrated, Fig. 9. Eight lengths of cycle tubes are 
enamelled. Two are preserved, and two are exposed tc 
the action of a hot moist atmosphere, two to a colc 
moist atmosphere, and two to water, or water saturatec 
with certain gases which are known to induce rust 
rapidly. The behaviour of the enamels is then noted anc 
compared with that of enamels used in the works. The 
microscope is brought to bear on the changes-which gc 
on, and mechanical tests are also applied. 

To illustrate what the precise effects of tests carried out 
in the research laboratory are, the evolution of the aér¢ 
special light gear—Fig. 12—may be brietly stated. 

The object was to obtain a lighter and simpler design 
without sacrificing strength and durability. The 
mechanical tests applied to determine the strength and 
durability of the new designs, and for comparison with 
the older form, were mainly of two kinds :—(1) By apply- 
ing steady pull to pedal; (2) by subjecting pedal tc 
alternate heavy shocks. : 

(1) The gear, consisting of pedals, cranks, axle, and 
chain wheel, was fitted together, placed in a bottom 
bracket-like holder, and this was bolted down to the bed- 
plate of the Denison testing machine. A shoe was then 
placed over one pedal and the other supported by wooden 
blocks. By means of a rod connecting the shoe to the 
upper grip of the machine, a ragidly or slowly increasing 


Fig. 1—PIN HOLE IN NICKEL PLATING—SECTION 


pull (= pressure) could be applied to the pedal. The 
deflection and permanent set of the arrangement was 
recorded for various loads. 

(2) The gear, complete with chain wheel, was fitted in 
a suitable bottom-bracket-like holder, bolted down to a 
lathe bed. A length of bicycle chain was then placed 
right round the chain wheel and fastened to one end of a 
rod, the other end of which was connected to a power- 
driven disc in the same plane as the chain wheel. The 
pedal pin, or rather a jin. hardened steel spindle which 
replaced it, passed through a hole in a lever, at the end 
of which a weight of 20]b, was placed. The spindle- 


hole is situated between two fulcrums, one above and one 
below the lever. 

As the dise rotated the connecting-rod moved to and 
fro, and caused the chain wheel to oscillate like the 
balance wheel of a watch. Every movement of this in 
one direction raised the pedal spindle and turned the 
lever about the upper fulcrum, while a movement in the 
opposite direction lowered the spindle and turned the 
lever about the lower fulcrum, also raising the weight and 
stressing the crank and axle in the opposite direction. 
This happened about 100 times a minute, and the pres- 
sure was about 450 Ib. 

With these appliances the old pattern gears were tested 
and their behaviour noted carefully. The results of the 
tests showed that the cottar pins became indented, and 
that the claw arms were liable to break. In the first 
cottarless, oval crank, experimental gears, the cottar pin 
was done away with, being replaced by teeth on the crank 
boss and the three-arm claw boss. The diameter of the axle 
was left unchanged, and the section of the crank was 
made elliptical, the major and minor axes being the same 
as the width and thickness of the rectangular section 
cranks. The section of the claw arms was made elliptical 
at the same time. The steel used was of special quality. 
The first tests showed that the cranks cracked rather 
frequently across the boss, so this was thickened and the 
diameter of the end of the axle reduced accordingly. 

Tests after this alteration gave excellent results, and 
the patterns were at once tried on test machines. The 
results here showed that a slightly different temper was 
required. 

Cranks and axles which had done considerable distances 
and climbed severe hills were converted into test bars 
tested and analysed. The correct temper was soon 
ensured, experiments being guided by the results from the 
testing appliances above referred to. But the gear was 
still too heavy. The axle was next reduced; a series of 
experiments carried out with axles of different diameters 
led to the adoption of ‘57in. diameter. 

At the same time a new chain wheel fastening arrange- 
ment was under design. consisting of two plates which 
engaged with notches in the chain wheel. This, when 
made, was tested in the reciprocating machine, and gave 
perfectly satisfactory results. The number of notches 
was then reduced to half without altering the strength in 
the least, and the arrangement was found to surpass the 
older three-arm claw method of attaching the chain 
wheel. The reason, of course, is that, as in the case of 
teeth on the boss of the crank replacing the single cottar 
pin, the number of points of attachment is increased, so 





Fig. 12—SRANK AND CHAIN WHEEL 


that lighter material may be used to transmit the stress 
from one point to another. 

The chain wheel has, therefore, two series of teeth— 
one for the chain, and another engaging with projections 
on two plates, which, in turn, have teeth, or rather 
grooves, which engage with the grooves ontheaxle. One 
system is employed to transmit the stress from the crank 
to the back wheel, viz., teeth engaging with teeth, some- 
times direct, as above indicated, sometimes through the 
agency of the chain, and sometimes by means of a pawl 
connecting the teeth. 

Experiments in the research laboratory and on test 
machines satisfied the company that, although the weight 
is 25 per cent. less, the strength of the gear is 50 per 
cent. greater than the old rectangular pattern, and the 
deflection for a given preSsure,and the permanent set are 
far less, which means that less of the work performed by 
the rider is permanently absorbed in the steel or dissi- 
pated in heat. 

The research laboratory rendered it possible for the 
evolution above outlined to proceed rapidly and surely— 
and this is exactly what it is good for in processes and 
material as well as in design. 








SUAKIN-ATBARA RaILway.—In our issue of May 20th we referred 
briefly to the construction of a railway between Suakin and Berber. 
We are now informed that the railway does not run to Berber but 
to Atbara, and that the approximate length is 330, not 250 miles. 
The gauge is 3ft. 6in., the standard Sudan gauge. Docks, in the 
full sense of the word, are not being built, only wharves and 
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DYNAMIC AND COMMERCIAL ECONOMY 
IN TURBINES. 
By Ropert H. Situ. 
No, III.* 

A closer approach to definite calculation of the most 
profitable efficiency is, however, possible, as we now pro- 
ceed toshow. The cost of the normal power, obtained 
from any one class of turbine working with a given head 
may be expressed with sufficient accuracy by a straight 
line law ; that is, the cost may be taken as an initial eo). 
stant, independent of the horse-power plus an amount 
directly proportional to the horse-power “in the water.” 
This law must be accurate to a close degree of approxima. 
tion, under the conditions to which it is proposed to apply 
it here, namely, to turbines of one style, of one size, and 
with one unchanged entrance velocity, the variation of 
the horse-power being obtained by change of the angle of 
the blades, accompanied by corresponding change «f 
water-consumption. Such change can affect the prinie 
cost of construction very little, if at all. Even if it did so, 


still the law— 
Cost C + pr 

would be very accurate. Here C is the initial constant, 
P is the power obtained by multiplying the quantity of 
water used by the total fall and reducing to any con. 
venient power unit, and p the cost per extra unit of power. 
Under the conditions mentioned each such extra unit of 
power is proportional to the concurrent extra consum)) 
tion of water. Let H be the power delivered by thie 
turbine, measured in the same units, such as foot-pounds 
per second, and let / be its realised value per unit. Th. 


: , so that P the 


efficiency is e = a » and cost 


may be written, C + p Hu . Since the gross revenue or 
3 


realised values is kh H, the net revenue is— 
H(n-?)- Cc 


e 


‘97 A h ws sin Y (cos ty = e) 
a 


inserting the value of H and of ¢ already found. 
Now the rate at which this varies with change of guide 
blade angle y is— 


‘9T Ah w® cosy (2 — 8sin?y —- P) 
u 
which is positive—that is, the net revenue increases with 
—P) 
h 
but becomes negative so soon as sin*y is made greater 
4) 
h 
this adjustment will give maximum net revenue from this 
given size of turbine of gate-area A, with the given 
entrance velocity w. From this value of sin®* 7 it is easy 
to find cos * 7, and— 
a, P) 2 
( h 


sin 7 (cos*y — ®) = 2 
‘373 Aw*h (1 -£ y: = 


h By 3 

On page 609 is a table, No. LV., showing the results of this 
adjustment for a range of values of p/h, the ratio of cost 
per extra unit of water power consumed to realisable 
value per unit of power delivered by the turbine. 
The range in the table carries the ratio at each extreme 
beyond commercially possible limits. 

The accompanying Fig. 4 sets out the same results 
graphically. 

When the cost of the water power per unit is greater 
relatively to the value of the power per unit developed 


increase of y—so long as sin? is less than : ( 1 


than this. Thus, ifsin*y is made equal to ; ( 1 - 


This gives 


Maximum net revenue 
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and utilised by the turbine, so does the relative import- 
ance of efficiency increase, with the result that the 
developed horse-power giving maximum profit or net 
realised value decreases rapidly, as shown »by the fall of 
what is called the “power factor” in Fig..4. At the 
same time the guide blade angle is reduced to obtain this 
greater efficiency. 

Another equally or more important problem arises, 
different in its aim from those already investigated, and 
giving correspondingly different results. The problems 
already solved in this paper have all aimed at reaching a 
maximum of one or other useful result under the condi- 
tions of a prescribed size; the desire was to get the best 
economic result for each given size of turbine. The size 
of turbine is here measured by the gate area A, and A has 
in these problems been taken as remaining constant, while 
the adjustment of design to attain the maximum of the 





desired economic product is made. The solution in each 
case was, in other words, the arrangement of the design 
so as to get the most of the desired product per unit of 
gate area. Thedesirable products maximised in this way 
have been (1) Driving force ; (2) Driving Horse-power, or 
as it appears in the equations for the sake of greater 


. No. Il. appeared June 10th. 
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numerical simplicity, power measured in foot-pounds per 
second; and (8) Net Revenue per hour or per year, or 
excess of value of product over cost of same. 

We now attack the more difficult question, what 
economic results can be attained by varying or adjusting 
the size of turbine used for a prescribed object? One is 
apt to think that there is no practical difference between 
the problem of adjusting matters so as to get the biggest 
possible value out of a given size, and that of selecting the 
most economic size to yield a given amount of valuable 
product. Especially is one prone to think that these are 
really identical problems, when their solutions are ex- 
pressed as simple ratios between the product and the 
sive; as, for instance, when one determines an adjust- 
ment giving the maximum horse-power per square foot of 
vate area of a turbine, one is easily tempted to think that 
this adjustment also gives the least gate area per horse- 
power, and that, therefore, it also gives the best and most 
economic gate area for any prescribed horse-power. 

In this turbine problem the adjustment of y, the guide 
blade inclination, to give maximum horse-power for given 
size does also give minimum size for given horse-power: 





but in many similar economic industrial problems the 
Pe \ 
> ~ — Hi, 


z- > 








y max i 


= 





Fig 5. 


two solutions do not agree in this simple way. This 
is made very clear by the accompanying two diagrams, 
Figs. 5 and 6. 

In Fig. 5 four different curves for different gate areas 
A,, Ay, As, Ay are drawn, co-ordinating the horse-power 
H obtained with varying blade angle y. For each A the 
H goes up to a maximum at a certain value of y,and then 
sinks if y be made greater than this. But the y giving 
this maximum is the same whatever A be. H is simply 
proportional to A multiplied by a certain function of 7, 
and the curves are thus simply repetitions one of the 
other upon differing vertical scales—each upon a scale 
proportional to its own A; and thus the topmost points 
all lie in one vertical straight line. Fig. 5 may be used 
to find the least A that will give a given H, such as H,. 
A horizontal line at H, is drawn. This cuts through the 


TABLE 1V.—TZurbine Marimum Net Recenue or Realisable Value of Power Developed. 





{ ‘ | 
Ratio of cost per extra unit of water power | p 9 , 4 5 , oe | gs | 9 

consumed to value per unit of power developed } /, ss | wan 

ie mane 6 Siiseeee Sere 

| 

373 (1 p)i Poe Mees, ie ee eee [eek Eee 
h Gis. ee se 319 | +266 218 “173 | +132 004 | -061 | -0333 | -0118 

} 

Sin y . S50 dem) Ses) Case ; “548 | +517 483 +447 -409 +365 | 316 -259 | -182 
Guide blade angle 7 deg. 33-2 | 31 28-9 26-5 | 2-1 | 2-4 | 18-4 | 15-0 | 10-5 
Wheel blade angle—Sdez. = tan - 1(2 tan y) 52-6 50-3 47-8 44-9 41-8 38-1 | 33-6 28-2 20-3 


different curves, each intersection giving the angle y at 
which the A of the intersected curve would yield the 
desired H. These intersections give successively smaller 
A until the curve A, is reached, to the top of which the 
horizontal straight line H is tangent. Further to the 
right than this, on the H, horizontal, greater A is again 
found necessary, A; being thus shown to be the least 
possible A that will give H,. But whatever H be 
prescribed, the least A for it will always be found at the 
same y, and ‘the ratio between H and its least A will 
always be the same. The process of searching out the 
maximum H for a given A is that of exploring along the 
curve for the given A until its highest point is reached. 


Ey) 














> wu 
Fig 6. 


That of finding least A for given H means exploring along 
the horizontal straight line for the given H to the point 
at which it meets the curve of smallest A. In Fig. 5 
these two processes always lead to the same 7 and the 
same ratio between H and A. 

_ But in Fig. 6, where the useful product is called Q and 
it is shown to depend on some measure of size or cost, 
B, and to vary with some influential element of design, 
n, the value of » at the maximum is not always the same ; 








the ratio between Q and B at the maximum points is not 
always the same, and the two processes of exploring a 
given B curve to find maximum Q, and of exploring a 
given Q horizontal straight line to find minimum B, give 
entirely different results. 

As regards turbines, the problem of finding maximum 
horse-power for given gate area is the identical reverse of 
that of finding minimum gate area for given horse-power, 
and gives identical proportions in the design. But these 
problems are entirely different from the problem of finding 
the gate area that gives minimum all-round costs for a 
specified horse-power, because only part of the cost 
depends on the size of turbine used. 

We might propose to ourselves the three problems of 
finding the size of machine yielding least all-round cost 
for specified (1) driving force, or (2) driving power, or 
(3) net revenue. The second, however, is that of most 
technical interest, and it alone will be dealt with here. 

The total cost is taken as the sum of two parts, the 
capital charges and the working expenses. Each part is 
assumed as varying according to a straight-line law; the 
capital charges as equal to an initial constant plus a sum 
proportional to the size of machine as measured by gate- 
area A; the working expenses as an initial constant plus 
a sum proportional to the water-power consumed. 

Thus the total all-rovnd- 

Cost per second hk = (Cy + a A) + (Cy + pP). 


= C+eah+pe 
e 


combining the two initial eonstants C, and C, into one 
constant C,and using e to indicate the dynamic efficiency, 
which equals cos *. 

Here H is the prescribed power, while A and e are to 
be varied concurrently so’ as to make K a minimum. 
Now, if the rates at which K, A and e vary together be 
called K’, A’ and e’, we find the K rate in terms of the 
other quantities to be 


as i. e 
K’=aA PHS 


If the guide-blade angle y could be made very small, the 
efficiency e would be nearly perfect, or 1, and the work- 
ing costs would be moderate; but this would involve 
extremely large size A, and the capital charges would be 
extravagantly large. As 7 is increased, e diminishes, but 
A also diminishes rapidly, so that K also diminishes up 
to a certain limit, beyond which it increases again. At 


this limit K’=0, which gives the least-all-round-cost 
criterion 
é = =?PH. 
e a 


Using the already found values of e and A, and finding 
from them e’ and A’ in respect of y variation, this criterion 
may be translated into the form 

1—8sin*y ,p 
2sin?y al a 

In this the stricter value of the divisor 2 on the left- 

hand side is 2 x ‘97 = 1°94. 





This shows an adjusted blade angle y dependent upon 
the cube of the water velocity, and upon the ratio of the 
extra cost p per extra foot-pound/sec. of water-power 
consumption to the extra cost per second a in capital 
charges per extra square foot of gate area; but this 7 is 
the same whatever the specified horse-power H tay be. 
The values of w, p, and a being known, the above equation 
gives the means of calculating the proper 7; but it is an 
awkward cubic equation. In all such awkward solutions 
the very easy way to get round the difficulty 
is to solve inversely; that is, calculate the above function 
of y for several values of ¥, plot these out on a squared- 
paper diagram, and draw in a fair curve through the 
plottings. The one ordinate to the curve is y (or sin yor 


) 
best tan y), and the other is ws? This diagram being 


inked in and kept, it gives for all future time the 
means of finding by simple inspection without any 
calculation the proper ¥ for any given values of w, p and 
a. This simple, easy, graphic method of overcoming the 
obstacles in the way of making technical use of, and 
solving, difficult and even transcendental equations, is not 
sufficiently appreciated by engineers. 

Below is found a table No. VII, and a diagram, Fig. 7, 
of this and other functions of y entering into this 
turbine problem. 

Another method of expressing this criterion is 
| { ae 3 \ _ working cost exe. initial amt. 
aA 2 (sin?y capital charge exc. initial amt. 
but this, although mathematically pretty, is useless for 
1—3 sin?y 

2sin?y’ 
is tabulated on the fifth line of the table, and is seen to run 
from 6 at y = 15 deg. to $ at y = 30 deg. Either of these 
expressions shows that for minimum total cost per horse- 
power, sin? Y must be less than 4, and y, therefore, less 





calculation. This ratio, which is the same as 


than 35°3 deg. As w? P goes down, Y goes up; and only 


extremely low water entrance-velocity or very abundant 


struction can make y greater than 30 deg. At this limit 
of 30 deg., the dynamic efficiency—exclusive of frictional 
and eddy losses and exclusive of all head-race losses—is 
cos? 30 deg. = }. 


TABLE VII.—(uide-blade Values for Minimum All-round Cost of 4 
Given Speci®ed Turbine Horse-power. 


7= 10° (15° 0? 5% 80" 85” 
sin’ y -00523 -01733 -0400 -0755 +1250 -1887 
fF =1- 8sin2y  -9007 -799 649-464-250 -013 
oP . 1- demy 87 23-1 8-1 3-075 1-00 -034 
> vai 2 sin? 7 ( 23. So: aio “VJ Ue 
pe 1 as 3 sin? y re 5 .O7 9.78 A 02 
ah Zein? y 15-1 5-97 2-73 1:30 +50 -02 
aA. 2 sin? y 


pH = (13 sin? y) cos? y -068 -180 -415 -94 2-67 75-4 


From the curve in Fig. 7 it will be seen how rapidly 

w>? falls as y is made greater—from 87 at 10 deg. to 1 at 
a 

30 deg.—-so that, even from an only roughly approximate 


knowledge of the values of w, p, and a, the proper guide 
angle y can be read off within very close limits. 
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Inserting now the value of y so determined in the 
formula for the necessary gate-area, it is found that, 
since A is inversely proportionate to w*, in the converted 
formula for A, the water-speed w disappears. The size 
A, which lowers the tctal cost of a given H toa minimum, 
is thus expressed by the formula 


par 2 sin? y : 
A= a H (1 - 3 sin* y) cos? y 
the proper value of y, of course, being used in the calcu- 


lation. The values of the factor involving y have been 
calculated and tabulated on the last line of the above 


table. This factor equals or and in Fig. 7 the curve 


giving the continuous variation of its value is distin- 

° . ° ae 
guished by this name pu. 

It will be noted that this curve rises very rapidly with 
y after passing 20deg. or 25 deg., and at first sight this 
might seem to imply the paradoxical result that the 
gate-area needed per-horse-power increases with y. Such 
increase is, however, only apparent, and not real, because 


H 


that, for given w, 4 falls more rapidly than this last curve 
€ 


; ‘ D D 
is also proportional to E and the curve wi? shows 
¢ 


rises ; so that - really decreases with y. 


Similarly, having determined y, its value may be used 
to calculate the total cost K at its minimum value. It 
H, 


equals, as above, C+aA-+ p — and converting A and 
- 


e into terms of H and 7, we find 


Swope 
2 w* sin * 

aC PH 
: fae, 


The first expression gives it in terms of a, but also 
involves w, while the second gives it in terms of p and 
does not involve w. This latter is the easier method of 
calculating K, and the values of the divisor (1 —3 sin? y) 
are tabulated on the second line of the table, while on 
Fig. 7 the continuous variation of this divisor is given by 
acurve. It falls steadily as y becomes greater, so that 
x necessarily goes up for given p with rise of y caused by 


rise of a or by fall of w. 








Tue Bill for the reorganisation of the Brazilian navy 
was laid before Congress yesterday. The Bill provides—Reuter 
says—for the purchase of twenty-eight ships, including three iron- 
clads and three armoured cruisers, and specities that English yards 





and cheap water-power, or very expensive turbine con- | 





are preferable for the construction of the vessels, The measure is 
stated to have the approval of the Ministry. 
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MODERN HIGH-SPEED STEAM ENGINES. 
No, ¥.* 

Messrs. Alley and McLellan, who for many years past 
have been building high-speed engines of the single- 
acting type, have recently also taken up the manufacture 
of high-speed forced lubrication double-acting engines. 
These engines are of substantial and neat design. Piston 
valves are used throughout, driven by excentrics direct 
from the crank shaft, and throttle-governing is adopted. 


Fig. 18—OIL PUMP 


The method of lubricating these engines is worthy of 
special notice. Instead of having the oil pump placed 
inside the crank pit, where it is very inaccessible, 
it is fitted at one end and outside of the engine, where 
it is easily got at for inspection, it being driven 


* No, IV. appeared May 2. oh. 





off an excentric on the shaft or governor spindle. 
Further, instead of a complicated multitude of oil pipes 
and joints subject to give trouble, the oil is led from the 
pump direct into*the end of the crank shaft, which is 
bored through the centre and whole length for this. 
From this central hole is led a small hole to each main 
bearing, and from there to the crank-pin, thence up the 
connecting-rod by a small and well-secured copper pipe. 
The excentrics are also fed from the hole in the shaft, 
and a small pipe leads the oil up to the valve crosshead 
pin. The main crosshead slides are oiled from the cross- 
head brasses by oil holes connecting the two. 

As the oil is used over and over again, and it is of the 
utmost importance that it should be absolutely free from 
dirt or grit, a smal] filteris fitted, through which the oil 
is drawn from the crank pit and strained before being dis- 
charged to the beaii.:,s. The oil from the crank case 
enters the filter near the bottom, and passes through a 
“mantle” of fine gauze tothe pump. This mantle can 
be taken out, cleaned, and replaced in a few minutes. 
Before withdrawing the mantle the foul oilis run off through 
the drain tap. In order to maintain a steady oil pressure, 
a smal] spring-loaded accumulator, as shown in Fig. 18, 
is used, which also serves the purpose of a relief valve to 
prevent excessive pressure, which might strain the pump 
or the few pipe joints which there are. A pressure gauge 
is connected to the oil system, and placed outside the 
engine, so that the oil pressure may be seen continually. 

Peter Brotherhood was about the first to drive dynamos 
direct from steam engines, and this he did by coupling his 
well-known three-cylinder engines to dynamos, as early as 
1879, these engines then being about the only suitable 
ones built. Since then the Brotherhood firm have made 
an enormous quantity of three-cylinder engines for driv- 
ing dynamos, &c., and many for the British Admiralty. 
The firm still manufacture large quantities of three- 
cylinder engines suitable for driving by steam, air, and 
water pressure, many being made for driving Whitehead 
torpedoes by compressed air 

Of late years this firm has taken up the manufacture of 
vertical forced lubricating high-speed engines for dynamo 
driving, &c., and on page 611 a standard compound engine 
is illustrated. As will be seen, it is of the well-known 
enclosed type piston valye engine, with all bearings of 





ample size. The throttle governor is used as in most 

high-speed engines, there being very few successful 

variable expansion manufactured in this country. 
Messrs. Yarrow and Company, Limited, previous to 
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Fig. 19-END VIEW OF MA&ARINE 


ENGINE 


1880, had built a great number of engines for torpedo 
boats, three sets being supplied to the Japanese Govern- 
ment as early as 1878, and no less than 110 sets of a 
similar type of compound engines were supplied to the 
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MARINE HIGH-SPEED 


ENGINE 


JOHN I. THORNYCROFT AND CO., ILJMITED, CHISWICK, ENGINEERS 
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Russian Government at an early date. One set of com- 
pound eng‘nes fitted in the twin-screw armoured torpedo 
boat nam«d Kotaka, built by this firm in 1885 for the 
Japanese Government, were in service for nine years, and 
then the boat made a name for itself by leading the 
attack at Port Arthur during the late war in the East. 
High-speed engines were thus in use for marine purposes 
some time before they were generally adopted on land for 
dynamo driving, &e. All these engines for torpedo boats, 
&e., are made much lighter than those built for work on 
land, and are all of the open type. Forced lubrication is, 
however, now being used on some of these engines, and 
it is then necessary to enclose them, but this is done by 
light sheet work, and not by heavy cast iron frames, as 
on land. 

The illustration above represents the general type of small 
marine engine of modern design. Thisillustration shows the 
type of engine used by Messrs. John I. Thornycroft and 
Company, Limited, for shallow draught steamers, gunboats, 


river steamers, &c., and as recently designed for an | 


Admiralty pinnace. This size runs at about 600 revolu- 
tions per minute. 

The drawings on page 610 represents the larger type of 
engine fitted to torpedo destroyers, kc.. These engines are 
exceedingly light and every detail is most carefully designed. 
They run at enormous speeds, and put in the shade any 
engine yet running on land for driving dynamos, &c. The 
engine illustrated shows one set as supplied for the Japanese 
destroyer Shirakamo. They are four-cylinder triple- 
expansion engines, with cylinders 22in. and 294in., and two 
3lin. diameter by 19in. stroke. 
the following results were obtained on trial :— 

31-819 knots 
31°03 knots 
400-8 


Mean speed on the measured mile 

Mean speed for three hours continuous tria. 

Mean revolutions Bie Mcsae, Kee dee tan 3 

Steam pressure ... 231 Ib. 

Vacuum BEY A a RR 

Indicated horse-power on three hours’run... 7430 

This engine shows what can be done in the way of 

high-speed reciprocating engines. 
exceedingly well, in spite of the excessive speed—400 
revolutions per minute, and the stroke of 19in., which 
gives a piston speed of 1266ft. per minute. 
given, the weight of one set of these engines is only 
20} tons, and the space occupied is only about 18ft. 
by 4ft. 








THe TARIFF ComMMIssion.—The Tariff Commission held four 
sittiugs last week, at the Whitehall Rooms, Hotel Metropole. The 
following witnesses were examined :—Mr. Francis Elgar, F.R.S., 
managing director and naval architect to Fairfield Shipbuilding 
and Engineering Company, Glasgow, Vice-president of the Insti- 
tute of Naval Architects ; Mr. W. Collingwood, general manager 
of the Vulcan Foundry, Limited, Newton-le- Willows, Lancashire ; 
Mr, John McCandless, Belfast Ropework Company, rope and 
twine manufacturers ; Mr. T. B. Cartwright, Messrs. Cartwright 
and Warners, Limited, Loughborough, woollen hosiery and under- 
wear manufacturers; Mr. A. J. Solly, Messrs. Reade and Co., 
Congleton, silk spinners; Mr. Henry C. Buckingham, Messrs. 
J. H. Buckingham and Co., London, silk and cravat manufac- 
turers and merchants; Mr. William Whitaker, Messrs. Brigg, 
Neumann and Co., Bradford, wool merchants; Mr. Victor 
Fraenkl, Messrs. Jaffe Brothers and Co., Dundee, jute export 
merchants ; Mr. W. H. Mitchell, Messrs. Fison and Co., Burley- 
in- Wharfedale, Yorkshire, spinners and manufacturers of dress 
goods ; Mr. R. E. Walker, Messrs. Walker, Reid and Co., Dun- 
fermline, linen and cotton damask manufacturers. All iron and 
steel firms who intend to reply to the Special Iron and Steel Form 
(F. 4), and have not yet done so, are uested to return the 
forms to the Commission by Saturday, June 18th. 


Two sets were fitted, and | 


These engines run | 


As already | 


CUTTING ANGLES OF TOOLS. 


We have received from Dr. Nicolson a letter, which 
appears on another page, and an addition made to his 
paper at the meeting, which we print below. Had the 
latter been in our hands sooner, several passages in the 
article in our last issue would have been modified. It is 
quite obvious, now that we have these conclusions before us, 
that Dr. Nicolson has kept the practical application of his 
experiments always before him, and it will be seen that 
some of the points we raised have been answered. To 
his last paragraph we may direct attention. The practi- 
cal man always feels satisfaction when he is supported by 
the experimental man. Experience has taught our shop 
managers that the round-nosed tool, all points being con- 
sidered, was the best. Now Dr. Nicolson, after many 
careful experiments, has been able to confirm that conclu- 
sion. 

Summary of conclusions.—In the case of both steel 
and cast iron the simplest close approximation to the law 
of variation of cutting force with area of section of cut is 
that, for a given traverse, it is simply proportional to the 
depth of the cut, or, in other words, that the cutting stress 
is constant for agiven width of traverse and a given cutting 
angle of the tool. {Comp. Figs. 11 to 18.) 

The way in which the width of traverse feed effects the 
cutting stress is shown in Figs. 19 and 20, the former for 
cast iron, the Jatter for steel. 

In the case of cast iron the cutting stress is, on the 
whole, less for coarse than for fine traverses, whilst for 
steel the reverse is the case for keen tools. 
| The cutting stress varies a good deal with the cutting 
| angle of the tool. It is a minimum both for cast iron and 
| steel in the neighbourhood of a 60 deg. cutting angle. 

From other series of trials it was found that the cutting 
| angles which showed the lowest values of cutting stress 
| were by no means those which withstood the greatest 
amount of cutting before requiring to be re-ground. 

The most durable angles were found to be about 
80 deg. for cast iron and about 70 deg. for steel. 

Whilst with tools of 60 deg. cutting angle, the cutting 
stress was only from 50 to 60 tons per square inch; for 
cast iron, medium hardness, the cutting stress for the 
most durable angle, that, viz., to be reeommended for shop 
use, about 80 deg.,is from 76 to 84 tons per square inch. 

Similarly, for steel, soft fluid pressed, the minimum 
| cutting stresses are from 65 to 78 tons per square inch, 
| cutting angle 60 deg.; whilst those stresses for the best 

shop angle of tool, viz., 70 deg., are from 88 to 92 tons 
| per square inch. 
| The cutting stress varies but little with speed of cutting, 
| whether in the case of cast iron or steel. 
| The net horse-power required for cutting may be roughly 
estimated by multiplying the cutting stress in lbs. per 
| square inch—+.e., the vertical component of the resultant 


| cutting stress—by the area of the cut in square inches | 


| a, by the cutting speed in feet per minute v, and dividing 
| by 33,000. Thus we obtain for cast iron shop angle 


= 80 deg. 
- 80 x 2240 

N ing EP, se 

et cutting 33,000 (7) 

To find the horse-power to be supplied in order to 
remove 1 lb. of cast iron per minute, av must be such 
that [uw being the density in lbs. per cubic inch. 

12uav=1)b. 


1 
orav = —— 


av=5'48 av. 





Swain Sc 


This—medium—cast iron had a density of 0° 259 lb. per 
cubic inch .”. a v = 0°322; and 
H.P. = 5°43 x +822 = 1°746 per lb. per minute. (8) 
If the horse-power lost in friction is 0°3 per lb. per 
minute, the gross horse-power required to remove cast 
iron at the rate of 1 lb. per minute will 

Gross H.P. = 1°746 + 0°3 = 2°046 per lb. per minute. 
For steel shop angle = 70 deg. 

Net cutting H.P. = 0 x 3240 


av=6'lav.. 


To remove 1b. of steel per minute, we must have 


*292 


(9) 


= =~ ing 0°285 * cubic 
a 13 x 0-985 u being 0°285 lb. per cubic 
inch}. 

So that the net horse-power required for removing 1 |b. 
per minute is 

H.P. = 6°1 x 0°292 = 1°78 per lb. per minute, 
and with the same allowance for friction as for cast iron. 
The Gross H.P. 1‘78 + 0°3 2°08 per Ib, per 
minute (10). 

Thus the gross horse-power required per lb. of material 
machined per minute is about 2, whether the material be 
steel or cast iron. 

Per unit of volume removed, the horse-power is about 
15 per cent.—of the value for cast iron—greater for steel 
than for cast iron. 

As seen by reference to Fig. 27, the traversing and sur- 
facing forces, like the vertical force, vary considerably 
with the cutting angle of the tool, the latter being much 
greater than the former. 

The surfacing force varies from 25 to 75 per cent. of 
the vertical force, as the cutting angle increases from 
55 deg. to 90 deg. 

Its value for the best shop angle for cutting steel— 
70 deg.—is about 30 per cent. of the vertical cutting 
stress, or, say, 30 tons per square inch of area of cut. 

The traversing force varies from 8 to 20 per cent. of 
the vertical as the cutting angle increases from 55 deg. 
to 90 deg., and for the above shop angle of 70 deg. it is 
about 10 per cent. of the vertical cutting stress, or, say, 
about 9 tons per square inch of area of cut. 

The surfacing force thrusts the saddle against the bed, 
and a frictional resistance to the traversing motion of the 
former is thereby produced. If the coefficient of friction 
be taken at one-third, then the total net force to be over- 
come at the saddle by the self-acting traversing 
mechanism due to both of the above forces would be 


; + 9 = 19 tons per square inch of area of cut, the 
material being soft steel. 

The proportions of traversing and surfacing to vertical 
forces for cast iron have not yet been determined. 

Variations of the angle which the cutting edge of the 
tool makes with the axis of the work—in plan—do not 
produce much change either in the vertical or the two 
horizontal components of the resultant cutting force. 
The shape of the tool in plan does not, therefore materi- 
ally influence the cutting force. The best shape to give 
the tool is that which lends itself most easily to forging 


| and grinding, which, 7.¢., is easiest to keep and loses least 


material by successive re-grindings. he round-nosed 
tool appears to best meet these requirements. 








THE House of Commons on Monday agreed with the 


| Lords’ amendments to the North Staffordshire Railway Bill, 
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RAILWAY MATTERS. 


Tye directors of the Midland Railway Company have 
just resented a specimen of their latest permanent way to the 
ity Museum, Liverpool, and the Science Museum, Edinburgh. 


Tur French Guinea Railway is now completed to 
Kindia, terminus of the first section, 148 kiloms. (= 92 miles) long ; 
and the works of the second section have already been put in hand, 


Iv is announced that in future masonry instead of steel 
;. to be used in all important bridge construction on the Pennsy!- 
vania Railroad, About twenty stone bridges are to be built this 
year, 

Tuk Danish State Railways have recently bought 
19,000 tons of German coals. It is said, however, that the German 
coal will not prove a formidable competitor for the English fuel on 
account of its smoky nature. 


Tur Canadian Pacific Railway has commenced a double 
daily train service between Montreal and the Pacific Coast, the one 
train starting in the yey, and the other in the evening. The 
new service commenced on June 13th, 


A new electrically-operated point shifter is being tried 
on the Sheffield electric tramways. It is made by Messrs. S. 
)ixon and Son, Leeds, and can be operated by the motorman on 
the approaching car without descending. 


Ir is stated that, consequent upon the death of the late 
Mr. J. 8. Forbes, the board of the London, Chatham, and Dover 
ftailway Company has been strengthened by the appointment of 
Sir Vincent Caillard and Mr. Nathaniel Spens. 


Tue Directors of the Great Western Railway Company 
have appointed Mr, Thomas Henry Rendell, chief assistant to the 
yeneral manager, to the position of chief goods manager to the 
company, in succession to Mr, L. W. Maiden, who is retiring from 
the service. 


Tur Western Railway of France is now using small 
Welsh coal for its express engines with good results, and these are 
said to be capable of running 430 miles without re-coaling. The 
total amount of British coal imported into the consular district of 
Brest last year was 168,158 tons, 


THE Board of Trade have confirmed the order made by 
the Light Railway Commissioners transferring to the Mayor, 
Aldermen, and Burgesses of Lowestoft, the powers conferred upon 
the East Anglian Light Railways Company by the East Anglian 
Light Railways Order, 1902, and amending that order, 


A CORRESPONDENT of the Times has made a journey of 
72 miles over the Seoul-Fusan Railway, and reports that a regular 
service of passenger trains is being carried on daily over the line 
from Yontonopo to Su-wen, a distance of 22 miles, but on the 
section to Chun-wi, 45 miles long, only construction trains are 
running. 


On March 31st last there were 3280} miles of railways 
open for traffic in New South Wales—an increase of 1424 miles, 
compared with the same date last year. There were also 
1254 miles of tramways open, an increase of 37 miles. The gross 
earnings show an increase of £123,874, and the expenditure an 
increase of £52,511, the result being an improvement of £71,363. 
$17,125 additional passengers were carried, Train miles show an 
increase of 35,501 miles. 


A GATESHEAD railway porter named Inness came in 
contact with a live railon the newly electrified portion of the 
North-Eastern Railway at Manors Station, Newcastle, on Monday, 
and was killed. Death was instantaneous. Later in the day 
«a workman _belongi to Wallsend accidentally touched a 
live rail at Carville Station, and was seriously injured. The 
same day a collie dog stepped on a live rail near Ouseburn 
Bridge and was kil'ed. 


A curious accident is reported to have occurred to one of 
the Lancashireand Yorkshire Company's expresses from Manchester 
to Southportrecently. The train was hauled by oneof Mr. Aspinall’s 
four-coupled bogie express engines, with about 7ft. driving wheels, 
When running at a high speed between Wigan and Southport the 
tire came loose from the right wheel, and on the train pulling up 
dropped off. The rim of the wheel fortunately rested on the rail, 
and the engine kept on the metals. 


CoMPARATIVE results of the working of the Victorian 
railways show that during the quarter ended March 31st last there 
were 3416 miles operated, as against 3372 miles a year previous, 
and the gross revenue thereon was £1,066,852, or £273,302 increase, 
Train miles run came to 2,593,971, or 5755 miles more, and working 
expenses were £52,229 higher. The balance available after meeting 
all working expenses was £540,512, or £231,089 increase. Working 
expenses were 45-09 per cent. of gross revenue, as against 54-03 
per cent. in 1903, 


THE service of electric trains on the North-Eastern 
Railway, which commenced some time ago between New Bridge- 
street, Newcastle, and Benton, was the beginning of a system 
which was eventually to embrace all the local lines between New- 
castle and the coast, and the new light railway between Gosforth 
and Ponteland. The extension from Benton to Monkseaton was 
opened on Monday, and there is every probability that electric 
trains will be running from the Central Station in Newcastle to 
Monkseaton by way of Tynemouth, over both the older branch 
and the riverside line, very soon. 


Tue London and North-Western and Brighton Railway 
(‘ompanies have arranged for a new through train service between 
the South Coast and Birmingham, Manchester, Liverpool, &c. 
Through carriages will be worked between Liverpool and Brighton 
and Eastbourne. By this service a passenger leaving Liverpool at 
11.5 a.m. will reach Brighton shortly after 5 p.m. The service, 
which will commence on July Ist, has been so arranged that it not 
only avoids the inconvenience of driving across London, but it is, 
in point of time, quicker than ty any of the existing services. 
The through service will run vi@ Clapham Junction, Addison-road, 
and Willesden Junction. 


Tar Bill promoted by the Preston and Blackburn Tram- 
way Company to authorise the construction of a tramway connect- 
ing Preston and Blackburn was thrown out by the Committee of 
the House of Commons, presided over by Sir E. Strachey, on 
Tuesday. The Bill, which had been passed by a Committee of the 
House of Lords, was opposed by the Lancashire and Yorkshire 
Railway Company on the ground of competition. It was stated 
that every local authority in the district was in favour of the Bill, 
and that so far as the Railway Company was concerned there was 
no real competition, because the tramway line would be at least 
two and a half miles away from the railway, and the termini in 
Preston and Blackburn were far removed from the railway stations. 


Tare Tramways Committee of the Birmingham City 
Council, in their report which was issued on Saturday, recommend 
that they be authorised to promote a Bill in Parliament in the 
session of 1905 to enable the Council to construct tramways along 
the sixteen different routes mentioned in the report. It is pro- 
posed to take powers to construct the tramways for any form of 
electrical cr mechanical traction. The total length of tramways 
now proposed, reckoned as single track, is about 39} miles, and the 
cost, if constructed on the electric overhead system, is estimated 
at £295,000. This sum is exclusive of the cost of street widening, 
power sheds, depéts, or rolling stock. The committee are unable 
to report at present as to the cost of the necessary street widenings, 
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NOTES AND MEMORANDA. 


A PATENT recently issued in the United States for a 
voting machine contains 403 claims. 


SixTEE™ entries have been received for the motor boat 
trials which are to take place in Southampton Water, under the 
auspices of the Automobile Club, next month. 


THE percolation of a liquid through a porous solid is 
much affected by the temperature. It has been found that the 
internal friction is reduced as the temperature rises. 


THE city water supply of Hibbing, Minn., U.S.A., is 
said to come from a bed of iron ore, but the water is so free from 
iron that it is used instead of distilled water in the analysis of 
iron ore, 


Durine the last quarter of a century immense sums 
have been spent by the Belgian Government on public works. On 
canals and ports alone £16,000,000 have been expended in this 
period, and on railways no less a sum than £81,270,000 since 1834, 
of which £24,000,000 have been spent since 1895, 


THE mineral production of British Columbia for the 
year 1903 is given in the report of the provincial mineralogist, 
Mr. W. F. Robertson, as 17,495,954 dols,, showing a gain of 
9404 dols. over 1902, Copper alone of the metal shows a material 
gain. Gold, silver, lead and coal all show a loss, 


CoLtoneL ReEnarp’s simple dynamometer for small 
motors, lately brought before the Paris Academy of Science, is an 
air brake, mounted on the shaft, and the number of revolutions 
made by the vanes gives, with the aid of an abacus, also due to 
Colonel Renard, the power exerted by the motor. 


TE cotton industry of Italy increases in importance, 
and is distributed among 730 factories and employing over 135,000 
hands, Rather more than half the factories are worked by steam, 
the remainder by electricity and hydraulic power. Out of 80,000 
looms employed 60,000 are mechanical, The total production is 
now calculated at an annual value of over £12,000,000. 


EnGuisH shipbuilders in May put into the water 25 
vessels, of about 55,191 tons gross, as compared with 27 vessels, of 
54,715 tons gross, in April, and 25 vessels, of 55,906 tons gross, in 
May last year. For the year so far English builders have launched 
125 vessels, totalling 278,812 tons gross, against 118 vessels, of 
253,374 tons gross, in the corresponding period of last year. 


DurinG the year 1903 the German navy was augmented 
by the construction of ten warships, representing an aggregate dis- 
placement of 59,477 tons. This is an increase in the tonnage over 
the previous year of 29,082 tons. Of thistotal launched, there were 
three armourclads, aggregating 39,600 tons, one armoured cruiser 
of 9500 tons, three small cruisers of 9000 tons, and a gunboat of 
977 tons. 


Tue port of Havre consists of an outer harbour 50 acres 
in extent ; there are also ten docks with a half-tide basin and ten 
locks, having a surface of 210 acres. There are 19,500 yards of 
quays and 143 acres of land for the stowing of merchandise, 
largely covered with excellent sheds. There are six dry docks, 
three of which are capable of taking in all but the largest mail 
steamers, 


Durine last month Scotch shipbuilders launched 28 
vessels, of about 27,512 tons gross, as compared with 34 vessels, of 
39,424 tons gross, in April, and 30 vessels, of 44,882 tons gross, in 
May last year. In the five months this year Scotch builders have 
launched 144 vessels, aggregating about 173,959 tons gross, against 
110 vessels, of 178,556 tons gross, in the corresponding period of 
last year. 

Aw indication of the prosperity of Belgium is fur- 
nished by the savings banks returns for 1901, as compared with 
those for 1880. In 1880 only 3-58 per cent. of the population were 
depositors, in 190] the percentage had risen to 27°29. With regard 
to the sums deposited the amount per head of the population was 
2s. 3d. in 1880, and 11s. 2d. in 1901. These figures show an 
increase of 23-71 per cent. in the number of depositors, and of 
nearly 400 per cent. in the amount deposited. 


THERE has been a considerable increase in the 
importation of scrap and pig iron pF Italy. The production of 
the latter does not yet reach 25, tons annually, whereas its 
consumption is computed at between 180,000 and 190,000 tons. 
Two new blast furnaces, however, one of which has already com- 
menced operations at Portoferraio, are capable of yielding about 
100,000 tons of forged pig iron annually. The amount of iron and 
steel produced annually is now estimated at about 190,000 and 
115,000 tons respectively. 


THE tonnage of vessels entered at ports in the United 
Kingdom from foreign countries and British Possessions, with 
cargoes, during the month of May, 1904, amounted to 3,507,585 
tons, and the tonnage cleared to 4,117,267 tons, as against 
3,196,048 tons entered and 4,300,068 tons cleared in the month of 
May, 1903. With regard to the coasting trade, the tonnage 
entered with cargoes during May, 1904, amounted to 2,712,908 
tons, and the tonnage cleared to 2,669,968 tons, as against 
2,717,858 tons entered, and 2,689,991 tons cleared in May, 1903. 


Amone the officers of the German navy are 5 
admirals, 7 vice-admirals, 17 rear-admirals, 62 captains of ship, 
25 of frigate, and 111 of corvette. Theships of the navy consist of 
19 battleships, 8 coast defence ships, 12 armoured gunboats, 10 
armoured cruisers, 29 protected cruisers, 7 ordinary gunboats, 
15 training ships, 9 special service vessels, and 9 harbour ships. 
Of these there are in commission 9 battleships, 4 coast defence 
ships, 1 armoured gunboat, 7 armoured cruisers, 19 protected 
cruisers, 6 ordinary gunboats, 11 training ships, and & special 
service vessels, 


An are lamp using magnetic or black oxide of iron 
instead of carbon for the positive electrode has been developed by 
Mr. Charles P, Steinmetz, according to Engineering News. The 
lamp gives a considerably higher efficiency in units of light pro- 
duced in proportion to the current consumed than the carbon are 
lamp, and has a much longer life. An Sin. electrode burns from 
200 to 600 hours, so that the cost of attendance is very greatly 
reduced. In addition the light emitted is nearly pure white, and 
does not have the excessive amount of violet and ultra-violet rays 
of the ordinary are lamp. 


Tue tonnage of vessels entered at ports in the United 
Kingdom from foreign countries and British Possessions, with 
cargoes, during the five months ended May, 1904, amounted to 
15,618,192 tons, and the tonnage cleared to 19,364,959 tons, as 
against 14,801,334 tons entered and 18,866,194 tons cleared in the 
similar period of the year 1903. With regard to the coasting trade, 
the tonnage entered with cargoes during the five months of 1904 
amounted to 13,144,334 tons, and the tonnage cleared to 12,885,737 
tons, as against 12,649,311 tons entered and 12,520,204 tons cleared 
in the first five months of 1903. 


A reEporT on the industrial development of Italy by 
Mr. A. Perey Bennett, commercial attaché to H.M. Embassy at 
Rome, states that great progress is being made in the direction of 
mechanical industries and machinery in Italy. In the year 1900 
mechanical workshops and private dockyards numbered over 1000 
and employed about 40, hands. The total horse-power 
employed was 14,000. In addition to these there are a number of 
smaller workshops for the manufacture of metal articles—as well 
as copper, steel, and lead foundries—which together employ 17,000 
bands and a motive force of 3000 hor=- power, 








MISCELLANEA, 


Tuer Belgian Government has ordered of the Cockeril 
Company a turbine steamer for the Dover and Ostend mail service, 
to give at least nineteen knots at the trial, and make the passage 
in two and a-half hours. 


THE Waterworks Committee of the Bradford Corpora- 
tion has decided, subject to the ratification of the City Council, to 
increase the salary of Mr. James Watson, the waterworks engi- 
neer, from £1250 to £1750 per annum. 


Tue principal streets of Lisbon have been illuminated 
by electricity since last summer, and this system of lighting is 
being adopted in most of the country towns in Portugal. There is 
consequently much activity in this branch of engineering at the 
present moment. 


THE amount of coal imported into France vid Havre 
from the United Kingdom in 1903 was 636,763 tons, of coke 8836 
tons, and of patent fuel 2332 tons. The amount of coal imported 
from Germany 7/4 Rotterdam was 27,626 tons, of coke nil, and of 
patent fuel 4649 tons, 


Corton cultivation last year experienced an active 
revival allover the island, under the auspices of an American firm, 
which supplied a considerable quantity of seed gratis, says the 
British Consulat Porto Rico, About 10,000 acres aresaid to have been 
planted with cotton during the year, and to have yielded satisfac. 
torily—some 5000 bales—both as regards quantity and quality. 


Every sewer in Paris is sufficiently large to be entered 
by men. Altogether, 1800 men are employed underground. The 
sewers are cleaned about once in ten days. In the smaller 
sewers cleaning is effected by scraping and flushing, through the 
agency of the sewage itself, which is backed up by means of 
movable dams, while the larger sewers are cleaned by smalldredges, 


AN extraordinary general meeting of members of the 
Automobile Mutual Protection Association was held on Friday 
last. The fresh articles of association were submitted and 
approved. The new regulations, inter alia, widen the powers of 
association as regards protecting the trade against alieged master 
patents, and increase the number of the Committee, which will now 
be styled the Council. 


THE new device for sponging out the bores of guns, 
which has been constructed by the Bureau of Ordnance at the 
navy yard, Washington, has been tested with very satisfactory 
results. Tne device throws a draught of air at 200 1b. pressure 
through the bore of the gun. The draught is strong enough to 
blow a block of wood clear out of the bore for a distance of 12ft. or 
more. When the tests at the yard have been completed the device 
will be installed on board several battleships. 


At their last meeting the Mersey Docks and Harbour 
Board discussed the difference in the cost of electricity when pro- 
duced privately and when purchased from the Corporation. The 
discussion was raised upon a proposal to spend £1150 upon electric 
lighting works on a part of the docks estate. The Liverpool 
Corporation charge 39d. per unit for electricity, or 3d. when it is 
taken in large quantities. The question of a complete installa- 
tion upon a large scale is under consideration. 


THE introduction of motor cars is developing rapidly 
in Portugal, and the prospects of an increasing trade in these cars 
for different purposes is most promising. They are much used by 
the Portuguese Royal Family and the richer classes in Lisbon and 
in the country, as well as by the army and public works depart- 
ments ; and several concessions have been granted for regular ser- 
vices with motor cars in the country districts of Portugal and over 
tracts of territory in the Portuguese West and East African 
colonies, 


THERE is an increasing use of electric motor cars for 
industrial purposes in America, and one electrical company has 
about a score of these vehicles in its service. Some of these are 
employed in transporting the officials and inspectors from point 
to point, some in handling lamps and supplies, some in conveying 
heavy material and some in such work as hauling in_ underground 
cable. The H/ertrical World reports that 4400ft. of high-tension 
cable was safely hauled in ina ten-hour day, and 500ft. in eighteen 
minutes by an electric vehicle. 


THERE was, on the whole, an improvement in British 
shipping at Havre in 1903, but only over the previous year. The 
number of vessels entering with cargoes was 162 and 37,000 tons 
below the average of the previous five years, but this was com- 
pensated for by the British vessels which cleared with cargoes, 
being 17 vessels and 50,000 tons above the average of the same 
period. British shipping has given way at Havre from 43-9 per 
cent. in 1898 to 39-7 per cent. in 1903 ; German shipping, on the 
other hand, has increased from 18-7 per cent, in 1898 to 24 per 
cent. in 1903. 


THE new steel full-rigged training ships Cumberland and 
Intrepid, building for the United States, are to cost not more than 
£74,000. These ships will be 176ft. 5in. on the load water-line, 
45ft. 7fin. beam, 16ft. 5fin. draught, with a displace nent of 1800 
tons. ‘I'he vessels will have accommodation fora commaading officer, 
nine wardroom officers, six warrant officers, and a crew of 320 men. 
They will be equipped with all modern appliances for handling the 
sails, dynamos, refrigerating plant, and other machinery for various 
uses. They will be provided with a battery of six 4in. 40-calibre 
rapid-fire guns, four 6-pounder rapid-fire guns, two 1-pounder rapid- 
fire guns, two Colt automatic guns, 30 calibre, 


AccoRDING to the Berlin correspondent of the Standard, 
the Hamburg-American Line and the Administration of Prussian 
Railways have entered into an agreement whereby travellers 
between England and Germany, if they use the Hamburg- 
American boats between Cuxhaven and Dover, will be forwarded 
by special trains running between Berlin and Cuxhaven vid Witten- 
berg, Liineburg, and Harburg. Passengers will be able to leave 
Berlin at nine o'clock in the morning, and board the fast steamers 
at Cuxhaven on the afternoon of the same day. This will make 
the journey from Berlin to London, and vice vers4, considerably 
shorter. The new route will open on July Ist. 


We are informed that the arrangements for the race 
from Calais to Dover for motor boats being organised by the Automo- 
bile Club de France are progressing very favourably. Prizes to 
the amount of over 30,000f., in addition to gold and silver medals 
and three valuable cups, have already been subscribed. The French 
naval and civic authorities are paying close attention to the race, 
the former offering an escort of destroyers, and the town of Calais 
making the occasion one of great festivity. The English naval 
authorities have also promised, if possible, to provide an escort of 
destroyers. The entry fee is £4 for boats up to 20ft. 6in., and £8 
for boats of greater length, and this fee will be returned to boat 
being unsuccessful in winning prizes. 


Tae rules governing the trials for small cars which are 
being organised by the Automobile Club have been issued. The 
trials will be confined to cars costing not more than £200, and will 
probably take place from some centre in the Midlands. A radical 
alteration has been introduced ia the method of making the awards, 
in that prizes will be given for the maximum number of non-stop 
runs of 50 miles each, in addition to prizes given entirely at the 
discretion of the judges. Washing and a reasonable amount of 
adjustment is to be allowed after every run, so that the conditions 
will approximate to those of ordinary touring, the great object 
being to produce a car which will run on the roads withont break- 
down if it received reasonable attention. 
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SUBSCRIPTIONS, 

Tux ENGINEER can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) .. £0 14s. 6d. 
Yearly (including two double numbers). . £1 9%. Od, 
Crota Reapina Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 
If credit occur, an extra charge of two shillings and sixpence per annum 

will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
givea below. Foreign Subscribers paying in advance at these rates 
will receive Tae ENoIngerR weekly and post free. Subscriptions sent 
by Post-offce Order must be made = to Tue EnoinggrR, and 
accompanied by letter of advice to the Publisher. 


THIN PaPer Copies. Tick Parser Copies. 
Half-yearly £0 188. Od. | Half-yearly .. .. £1 Os. 8d. 
Yearly #21 168. Od.| Yearly .. .. .. £2 Os. 6d. 

(The difference to cover extra postage.) 
ADVERTISEMENTS. 


“7 The charge for advertisements of four lines and under is three 
shillings, for every two lines one shilling and sixpence; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 

Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o'clock on Tuesday morning in 
each week, 

Letters relating to Advertisements and the Publishing of the 
Paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
letters to be addressed to the Bditor of Tue ENGINEER. 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.’’ 








PUBLISHER’S NOTICES. 


*.* During the rebuilding of the house, No. 33, 
Norfolk - street, ‘‘THE ENGINEER” will be 
edited and published in Temporary Offices, 
Nos. 2 and 3, Norfolk-street, to which all com- 
munications for the Editor or Publisher should 
be addressed. 


THE PREMIUM SYSTEM. 


The demand for the pamphlet on ‘‘ The Premium System of 
Paying Wages” has been so great that two editions were rapidly 
exhausted, and we have found it necessary to print a third. This 
is now ready, and since we were obliged some time ago to tell 
many correspondents that copies could not be obtained, we take this 
opportunity of cans our readers of the appearance of this 
third edition. It is substantially the same as the two previous 
issues, and will, we believe, be found valuable to employers and 
managers who contemplate adopting this rapidly-extending system 
of paying workmen, 
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TO CORRESPONDENTS. 


4£ar In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

42” All letters intended for insertion in Tue EncIneEr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of y icate 

427 ~=We cannot undertake to return drawings or manuscripts; we must, 


therefore, request correspondents to copies. 
REPLIES. 


J. B. (Bighgate).—The King Edward VII. is to have Babcock and Wilcox 
and cylindrical boilers in the relative proportion, we believe, of two 
to one. 

H. C. B.—There are many firms who would undertake the work if you 
will pay them well enough. Probably your best plan is to advertise 
your wants. 

W. D.—You will find an illustrated description of the organ in the 
Scientific American, published recently. We have not found anything 
in it likely to interest our readers. 

F. D. (Oakley-square).—All the prairie railways are single line for by far 
the greater part of their length, and the Union Pacific is no exception. 
The rails are laid direct on sleepers, which are more numerous than on 
our English reads, and are spiked to them. ‘“ Chairs” are not used. 





INQUIRIES. 


FERROFIX. 

Srr,—I should be obliged if any of your readers could give me the address 
of the owner of the patent rights in Eng!and of the process. of brazing 
cast iron by means of a chemical mixture called Ferrofix. The patentee 
is, I believe, a German of the name of Pich. W. Mz T. 

June 16th, 








MEETINGS NEXT WEEK. 
Tue Juyron IvstitvTion oF Enorngrrs.—Saturday, June 25th, at 
3p.m. Visit the Chelsea Generating Station of the Underground Electric 
Railways Company of London, Lot’s-road, Che!sea. 
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HIGH-SPEED LOCOMOTIVES. 


Mr. Rovs-Marten’s article which we published 
last week supplies information which many of our 
readers desired to obtain. He enables us to esti- 
mate, with some small pretence at precision, the 
nature of the work done on the Great Western 
Railway during the record runs of May 9th. We are 
now in a position, indeed, to indicate the limitations 
to steam locomotion, in one direction at least, and 
to estimate the probable value of various designs 
as likely or not to permit the carrying on of such a 
high-speed service as that which we suggested in 
our issue for June 3rd. 

The whole question can be dealt with in two 
ways, written about from two points of view. On 
the one hand, we can consider how far it is possible 
to reduce train resistance, and the hauling effort 
of the locomotive. On the other, leaving weight 
and resistance as they are, we can specu- 
late as to how far it may be found practic- 
able to augment the power of the engine, 
the loading gauge, that is to say the outside 
dimensions of the locomotive, its height and its 
breadth remaining unaltered. It is important to 
note in determining size that even in length the 
designer has not a free hand, because turntables will 
not take upon them an engine and tender of more 
than a certain wheel base. The simplest way to 
reduce resistance is to keep down the weight of the 
train. So far as experience goes, it seems that 150 
tons represents the maximum load in this country 
behind the tender, if average speeds of over 70 miles 
an hour are to be maintained. Leaving the ques- 
tion of loads, then, for the present on this basis, let 
us see what are the limitations to locomotive power. 
Other things being equal, the hauling powers of a 
locomotive depend on the quantity of coal it can 
burn in any giventime. This,in turn, depends, first, 
on the draught and grate area; and, secondly, 
on the power of the fireman to keep the furnace 
replenished. Mr. Rous-Marten tells us that the 
quantity of coal burned by the Duke of Connaught be- 
tween London and Paddington was, as nearly as could 
be ascertained 30]b. per mile. It is true that the 
coal was not weighed; but the estimate was made 
by men who have had long experience on the foot- 
plate, and who are very unlikely to have made any 
serious mistake. Now, 30 x 77 = 2310]b., or a 
little over one ton. This quantity had to be got 
through the fire door in one hour, and it is certain 
that the fireman could not have found time hang 
heavily on his hands. If we allow 101b. as the 
average weight of ashovelful of coal, he must have 
put 231 shovelfuls into the furnace in an hour, or 
between three and four per minute. Seeing that 
he had besides to look after one injector and 
break and trim coal out of the tender, his work pro- 
bably represented the most that a good fireman can 
do. We understand, however, that an inspector rode 





on the footplate, and he might give some help, 


besides looking out for signals, which the fireman 
could not possibly do except now and then. We 
have here in the fireman’s capacity one limitation 
of the work that can be got out of a locomotive. In 
this country the fireman is always expected to help 
the driver in looking out for signals, especially when 
these are numerous and close together. One 
injector is usually always on. It will not satisfy 
the demands of the boiler, and the height of the 
water is determined by the second injector, which 
is in the fireman’s charge. If more than one ton of 
coal per hour has to be burned, then it would appear 
that some assistance must be given on the footplate. 
Thus a lad on probation for firing might be carried 
to trim coal, and help the fireman generally. No 
doubt on a run of only one hour's duration a strong 
and skilful man could get much more than a ton 
of coal through a fire door; but the locomotive 
superintendent has to make provision for runs of 
three or even four hours without a stop, and he 
must be a very exceptional man who can handle 
four tons of coal on a rocking tender in four hours 
with skill. It is worth while, perhaps, to say here 
that, so far as the engine and boiler are concerned, 
there is no difficulty in making a much longer ruan— 
say from Euston to Edinburgh—without a stop. 
Everything depends on the coal; if that does not 
run to clinker there will be no trouble even if it is 
dirty, because the ashes will fall through the bars. 
Serious clinkering will, asa matter of course, terminate 
the run at the first station where another engine 
can be had. 

It is easy to write and speak about putting a ton 
of coal every hour into a fire-box, but when it is 
there it must be burned. We shall not be far wrong 
if we take the area of the grate of the Duke of Con- 
naught as 20 square feet—that is the normal grate 
surface in this country in big express locomotives. 
Thus, then, we see that the rate of combustion was 
115 lb. per square foot per hour. This can only be 
had with a draught so sharp that the fire must have 
been continually lifting. The smoke-box must have 
been pretty full of cinders by the end of the run. 
Cinders can be got rid of by the use of a hopper as 
on the London and North-Western Railway ; but it 
remains doubtful that with the hopper a smoke-box 
vacuum of 10in. or 12in. could have been main- 
tained. Judging by torpedo boat experience, we do 
not think that less than 7in. water pressure of air 
under the fire bars would have given draught 
enough ; but the conditions are not those obtaining 
at sea, because a large quantity of air is admitted 
through the fire door of a locomotive. We have 
here a question of much interest, which we may 
discuss at another time. 

We think we shall rather underrate than overrate 
the evaporation of the boiler if we put it down at 
8lb. per pound of coal. This gives a total of 
2310 x 8 = 18,480 1b., or over eight tons of water 
evaporated per hour; and, allowing 201b. of steam 
per horse-power, we have an average of 924 indi- 
cated horse-power exerted. At 77 miles an hour an 
effort of 4-87 lb. represents 1 indicated horse-power 
nearly enough for our present purpose. The total 
tractive effort at the tread of the driving wheels, 
leaving out engine friction, was therefore 4500 lb. 
Taking the total weight moved at 230 tons, and 
making a small allowance for engine friction, we find 
that the gross resistance was only 19lb. per ton, 


which appears at first sight to be almost 
incredible. The only alternative is to esti- 
mate the horse - power at much more than 


924. But to do this we must admit that the 
engine used less than 20 lb. of steam per indicated 
horse-power per hour, or that the boiler evaporated 
more than 8 lb. of water per pound of coal, or that 
much more than 30 lb. of coal was burned per mile. 
The difficulties in the way of accepting these alterna- 
tives are very much greater than that of supposing 
the resistance was only 19 1b. per ton, and the fact 
that it was so small speaks volumes for the single- 
wheel engine. Unfortunately, we cannot draw a 
useful comparison between the Duke of Connaught 
and the four-coupled City of Truro, because while 
the latter engine ran at a slower speed, and burned 
a little more coal, the road traversed was very far 
from being a dead level. 


UTILITARIAN RESEARCH. 


On another page we conclude the description of 
a research laboratory attached to an engineering 
factory. A laboratory of this kind is an entirely 
modern institution. Our steel works, indeed, have 
had for years their chemical testing rooms where 
analyses have been part and parcel of the regular 
daily routine; but until the last few years no 
engineer's factory using the products of other 
factories has deemed it necessary to provide means 
and men for conducting independent tests and 
researches of its own. Such a laboratory as this, 








then, in a sense; marks an epoch. Research in the 
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beginning of the twentieth century has ceased to 
b2 the Tom Tidler’s ground of the professor and 
the dilettante philosopher, and has become the 
daily tool of the utilitarian, the man who does not 
find sufficient gratification in the extension of 
‘knowledge for the sake of knowing,” but is an 
alchemist rather than a chemist, and admires know- 
ledge only when it may be transmuted into gold. 

There are not wanting prophets who assert that 
knowledge is debased in the hands of such people. 
Has not one of them said “the new spirit puts 
knowledge, mere knowledge of Nature, as its highest 
aim. The scientific student knows that all sorts 
of good must come to mankind from his studies ; 
all sorts of scientific knowledge are sure to be utilised 
by engineers, but in the pursuit of science the use- 
fulness and utility of the result are of no importance.” 
The new spirit! Surely this is much more like the 
breathing of the old spirit which was content to 
be exclusive and eclectic, rejoicing in its own know- 
ledge, but not in the least anxious—nay, the very 
reverse of anxious—that it should be put to any 
useful purpose; speaking only in its own jargon to 
its own people, and denying in its existence every 
one of the characteristics of men of culture, “a 
passion for diffusing from one end of society to the 
other the best knowledge, the best ideas of their 
time ; who have laboured to divest knowledge of all 
that was harsh, difficult, abstract, professional, exclu- 
sive ; to humanise it, to make it efficient outside the 
clique of the cultivated and learned *’—that is, ulti- 
mately to apply it to useful work; and all useful 
work, under whatever cloak we may like to hide, or 
in whatever “rosepink vapour’ we attempt to 
bathe it, is the making of money, the agent with 
which we barter for all the necessaries and most of 
the pleasure of existence. 

Let us, therefore, reject a phrase which in all but 
a few mouths sounds uncommonly like cant, and 
let us admit that the best form of research is that 
which has a useful object in view—an object that 
means the circulation of money, the increase of 
employment, and the expansion of happiness and 
contentment. We shall have then, perforce, to allow 
that research is on its highest plane when it has 
become the guide and servant of a great factory ; 
that it is far higher when it is testing, and in- 
quiring, and suggesting, when it has laid down for 
itself a definite line of investigation, which it will 
follow ceaselessly and untiringly to its ultimate end 
of a better or a cheaper method in our steel works, 
our engine works, or our bicycle factories, than it is 
when it is groping vaguely for it knows not what, play- 
ing fishponds with Nature, and dipping into the 
lucky bag of knowledge to bring forth brilliant par- 
ticles of science, for which the successful players 
can appoint no use, and for which, indeed, there is 
only too often no use to be found. Specific cases 
will occur to everyone; to mention them were 
invidious. But surely it were better at once to 
admit that research is not debased by becoming use- 
ful, and to attempt to devote expenditure tothe attain- 
ment of definite useful objects. Is it not a matter 
for some regret that there is a tendency to search 
for the curious rather than for the useful, whilst all 
the time we know that there are hundreds of 
practical, useful problems waiting to be solved, and 
neglected by our higher scientific authorities, because, 
forsooth, their use will be commercial! And yet, 
whilst we are spending thousands on these amenities 
of science, we have people telling us that there is a 
lack of funds as soon as some new invention, that may 
mean increased commercial prosperity and steadier 
employment for our workmen, needs development or 
some new process demands atrial. A recent writer 
has estimated that there is no cheaper creature on the 
earth than your scientific engineer, and all because 
he has been able to show that the telephone and 
the telegraph have a scientific origin! What, then, 
shall be said of those things which had not a 
scientific origin? What of our steam engines, our 
gas engines, our textile machinery, our sewing 
machines and printing machines, our tools for the 
working of wood and metal, our railways and ships? 
If the men who have given us telephones and 
telegraphs are invaluable, how shall we measure the 
worth of those who have worked in the greatest and 
best of all research laboratories—the commercial 
workshop—to bring these things to the position 
they have attained? If those men deserve honour, 
what do these men deserve ? 

It is a matter for the greatest congratulation to 
us as a nation that our great engineering institutions 
have kept fairly steadily in view the utilitarian 
end of the various investigations which they have 
from time to time appointed Committees to make. 
This is undoubtedly due to the fact that periodical 
reports have to be issued to a large body of men of 
whom by far the greater part is free from scientific 
sentimentality, and who ask after each report, 
What do I get out of this? Much good work has 
been done and will continue to be done by these 





bodies under the wholesome influence of open 
criticism. In many ways they set an example 
which is to be praised and followed, but in nothing 
more than this; that to whomsoever the actual 
work of inquiry may be submitted, it is his duty to 
report toa Committee of practical men, and it is 
their duty again to submit the results to the whole 
body of members. We have now a. national 
physical laboratory, which, it is to be hoped, will 
keep the same view of usefulness constantly before 
it. Is there room for a national research laboratory, 
which, with trade objects before it yet free from 
trade restrictions, might make inquiries that would 
benefit the whole commerce of the country? When 
we recall the sums we expend in keeping our people 
healthy, there seems not a little reason for thinking 
that moderate expenditure on means of keeping 
them employed would not be entirely wasted. 


THE BOARD OF TRADE, 


WE have repeatedly pointed out that the action of 
Parliament and the Government in this country in 
dealing with commerce has been almost entirely 
repressive. The British trader has been looked upon 
with suspicion, and apparently regarded as a man 
whose natural bent is to go wrong, and so must be 
carefully watched lest he should do that which he 
ought not. In other countries, such as France, 
Germany, and the United States, it is held to be 
the duty of those in power to help the trader as 
much as may be. He is regarded as a valuable 
asset, supplying the life blood of the nation, and he 
is treated in accordance with this view, to the great 
advantage of himself and his fellow-countrymen. 
The glaring absurdity—to use no worse phrase—of 
our methods of dealing with trade questions has at 
last forced itself on the attention of the nation ; and 
certain members of Parliament, casting about for 
a remedy, asked themselves why should not the 
Board of Trade be reorganised, extended in scope, 
and made to help instead of hinder the commercial 
interests of the country. A Committee of Inquiry 
was appointed with Lord Jersey as chairman, 
and the Committee have just sent in their report. 
The average Briton knows, we believe, less of the 
organisation of the Government under which he 
lives than it is easy to realise ; and we fancy that it 
will come as a surprise to some of our readers to 
learn that there is really no Board of Trade to hold 
meetings and consult. The Board was constructed 
as far back as 1786, and is composed of the Arch- 
bishop of Canterbury, the First Lord of the Trea- 
sury, the First Lord of the Admiralty, the Speaker 
of the House of Commons, the Chancellor of the 
Exchequer, and various other great folk. For 
many years it has been quite obsolete, and 
its supposed functions have been discharged by 
various departments, working for the most part quite 
independently of each other. That it is not entirely 
out of touch with the great trading companies, 
merchants, and manufacturers, is simply the result 
of the possession of a certain amount of common 
sense by the heads of departments and the officials 
under them. It needs but little reflection, however, 
to see that a heterogeneous group of Government 
departments like this, without any bond of union, 
is not likely to possess either the will or the power 
to help on the trade of the country. We are sur- 
prised therefore to find that the report of Lord 
Jersey's Committee is a very colourless document. 
Its main recommendation is that salaries should be 
increased all round, and we fail to discover any 
recognition of the fact that a real Board of Trade 
might prove very useful or very mischievous, 
according to the spirit in which it was managed. 
The ineptness of the report will strengthen the hands 
of those who are trying to get a Minister of Com- 
merce Bill through Parliament. The Bill was 
introduced by Mr. L. Sinclair, in association with 
Sir Albert Rollit, Sir William Holland, Sir John 
Brunner, Sir Howard Vincent, Sir Ernest Flower, 
Sir Fortescue Flannery, and Sir Joseph Lawrence, 
and now awaits second reading in the House of 
Commons. The object of this measure, the text 
of which will be issued forthwith, is to establish a 
Board of Commerce, consisting of the Lord Pre- 
sident of the Council, the principal Secretaries of 
State, the First Commissioner of the Treasury, the 
Chancellor of the Exchequer, the Chancellor of the 
Duchy of Lancaster, the Secretary for Scotland, 
and such other persons as the King may from time 
to time think fit to appoint during his Majesty's 
pleasure, the President of the Board (a member of 
the Privy Council) being assisted by a permanent 
advisory board of experts, each of whom shall be 
in charge of a department of the Ministry. It 
will be time enough to consider the Biil in detail 
when we have it before us. 

In dealing with the future of the Board of Trade, 
it is expedient to consider its past. Its title is a 
conyenient name under which the different depart- 
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ments who control trade and manufacture may 
work. A real Board of Trade would consist of 
consultative body in which would be included caye. 
fully selected manufacturers and traders, shi 

builders, shipowners, and the chairmen of railway 
companies. The object of the Board would be, in 
the first place, the promotion of the commercial 
prosperity of the nation. It would, of course, 
always be under the control of the Government jn 
power directly, and under that of Parliament 
indirectly. As it is, we have, as we have said, a 
group of officials who are called upon to perform 
certain duties; and it will be found that thege 
functions are all strictly negative. From first to 
last the motto of the Board of Trade has heen 
“ You shall not.” In the words of the Times: « As 
a sort of commercial policeman it displays a yood 
deal of energy in various ways, but industry and 
commerce require now-a-days to be treated from 
higher standpoint than the merely repressive and 
regulative one.” The truth is that the entire system 
is at fault; and this can best be demonstrated 
by selecting a concrete example. One of the 
departments of most interest is that which deals 
with railways. This department is entirely in ihe 
hands of retired officers of the Royal Engineers. It 
does not include any railway chairmen, or engineers, 
or traffic managers. The officials are, therefore, 
thoroughly disinterested. It remains to be seen 
whether the advantage gained in this way, on the 
one hand, is not more than countervailed on the 
other hand. In process of time a set of principles 
of action have been established by the Board of 
Trade railway inspectors. The man who woul 
venture to strike out a new line for himself would 
incur a very heavy responsibility, and he would not 
have the smallest chance of a reward of any kind if 
he were successful. It is to the last degree unlikely 
that, human nature being what it is, the Board of 
Trade should regard with favour any innovation or 
novelty. On the contrary, it is directly opposed 
toinnovations. It wasonly with the utmost difficult, 
that continuous brakes were forced upon the Board ; 
and to this moment they are regarded with the doubt 
as something not at all trustworthy. We do not 
think it is too much to say that nota single new 
invention in railway working has been welcomed by 
the Board. Indeed, if we reason the matter out, it 
is not easy to see why improvements or innovations 
of any kind should be regarded with favour. Those 
who have watched the actions and followed the 
policy of the Board of Trade know that it has 
apparently but one objeet—that is the protection of 
life. To that end all the railway regulations, all the 
shipping, and mining, and factory rules, alike of the 
Board and the Home-office, tend. Now, we shal! 
certainly be among the last to assert that the pro 
tection of life is not a meritorious object; but 
we none the less maintain that what may 
be termed the humanitarian policy can easily 
be pushed too far. Thus, when light railways 
were proposed, the Board of Trade at first insisted 
on the adoption of methods of construction and 
working which were so costly that they would 
have entirely prevented the use of the proposed 
method of locomotion. For years too numerous to 
record the influence of the Board worked against 
the use of steam power for hauling on highways. 
It has never hesitated to kill an industry if that 
industry appeared to be attended with any risk of 
an increased mortality. All this is laudable, but it 
is woefully unintelligent. 

The fact is that a tremendous amount of routine 
work is done under the name of the Board of Trade 
by men who are not of the right kind. Why should 
an officer of the Royal Engineers understand any- 
thing of the commercial conditions which would 
favour transport and help arailway company? His 
training certainly gave him no information of the 
sort. The Marine Department is infinitely better 
off in this respect, but, none the less, there is friction 
between the Board and shipowners that ought not 
to exist. The entire system must be re-modelled, or 
done away with altogether. While the various 
officials continue to discharge their duties, there 
ought to be a consultative board with a Minister of 
Commerce at its head. This board should, as we 
have said, be represented in the sense that all the 
great industries of the country should have a voice 
—not by any means a controlling voice—in its 
deliberations. We should then have a Government 
Department which, as a whole, would be in 
sympathy with the trade interests of the country, 
instead of one which has an entirely different set of 
interests. 
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LAMBETH BRIDGE. 


THE question of the rebuilding of Lambeth Bridge has 
gain been brought forward by the Bridges Committee of 
the London County Council. It will be remembered 
that a similar proposal made by this Committee last year 
was negatived by the Council. The total amount of 








lay 
f 
re. 
hip 
ray 

In 
‘ial 
se 

in 
nt 
a 
rm 











JuNE 17, 1904 


THE ENGINEER 





617 





SE 





money which it is proposed to spend is £872,000, which 
includes a sum of £410,000 for the acquisition of property. 
The estimated recoupment from the sale of aed lands 
is £100,000, so that the actual cost proposed is £772,000, 
which represents a rope, of £40,105 for the first year, 
this sum decreasing by about £458 per annum as the debt 
is paid off. There seems to be not the smallest doubt as 
to the desirability, and, indeed, the absolute necessity, of 
reconstructing this bridge. It was completed in 1862, 
and as long ago as 1887 Sir Benjamin Baker reported that 
an examination of the drawings alone was sufficient to 
warn an expert that it had not been designed by an 
experienced engineer. Sir Benjamin discovered a 
number of defects, including a movement of the West- 
minster abutment and a fracture in one of the anchorages. 
Temporary repairs were carried out at a cost of £2984. 
Recently portions of the bridge have been opened up, and 
the result has been to show that the condition of the 
ironwork is dangerous, as it has in places been 
seriously eaten into by rust. Such precautions as could 
be taken by means of scraping and tarring have been 
ordered, but these are only regarded by the Committee as 
temporary expedients. There is, apparently, no doubt 
whatever that the bridge is dangerous, and should be at 
once replaced. So far we are quite in accord with the 
Committee, but we fail to see how it can be necessary 
to spend the large sum of money proposed. The existing 
bridge originally cost £48,924. The new bridge is to cost 
—including the acquisition of land—over fifteen times as 
much. It may be argued that, seeing the old bridge has 
worn out so quickly, it will be cheaper to replace it by a 
more substantial erection. This is no doubt the case, but 
it is difficult to understand the necessity of spending such a 
huge sum of money on the reconstruction of a com- 
paratively unimportant bridge, more especially having 
regard to the fact that it will not be necessary to 
make temporary provision for passengers to 
cross the river. This already exists in the structure 
erected to take the traffic of Vauxhall Bridge, which 
from the first was avowedly to be used also for a like 
purpose in connection with Lambeth Bridge. We are 
very far from advocating the construction of cheap and 
unsightly bridges over the Thames, but we certainly con- 
sider that a means of communication between the two 
sides of the river of good design and capable of filling all 
necessary requirements might well be erected for a much 
Jess sum than that which it is proposed to spend. 


WHAT IS AN ACCIDENT ? 


THE question, What is an accident? has arisen in 
several recent cases in which the provisions of the Work- 
men’s Compensation Act have been under consideration. 
It is a matter of common knowledge that claims can 
only be made for compensation for injuries caused by 
“accident” arising out of and in the course of the 
employment. When the Act first came into force it was 
thought that the Legislature only intended to impose 
liability upon employers in respect of those injuries which 
are caused by “ accident” within the ordinary meaning 
of that term. In several cases, however, workmen who 
have become infected with disease in the course of their 
employment have preferred successful claims for com- 
pensation. In one case a collier died from blood poisoning 
through a small piece of coal getting into a wound 
on his arm. His death was held to be the result of an 
accident. In another case aman became infected with 
anthrax from certain foreign wool which he was engaged 
in sorting. 
case, however, goes even further, and supplies authority 
for the proposition that if a workman is in feeble health, 
or predisposed to any dangerous disorder, the employer 
can be held liable for all the consequences of an accident 
to such a workman, although it may be shown that a 
healthy subject would not have suffered to the like extent. 
In the case in question a man employed upon a railway 
fell and broke his leg. The injury disabled him for several 
months, during which the company paid him compensa- 
tion. After he had recovered from the fracture, he found 
that he could not return to work owing to locomotor 
ataxia, which deprived him of the use of his limbs. The 
employers applied to the Court for a review of the weekly 
payments, alleging that as the man had recovered from 
the injury caused by the accident they were no longer 
liable. The medical witnesses proved that he was 
suffering from.locomotor ataxia when he broke his leg; 
so that that disease would probably have disabled him at 
some time or other, but that its progress was hastened by 
the accident. In the light of this evidence, a County- 
court Judge held, in effect, that the total permanent 
disability had been caused by the accident, and that the 
employers must pay compensation on that basis. This 
case serves to show the risk which is run in employing 
& man who is not in a normal state of health. 


COSTS IN AN ACTION FOR INFRINGEMENT. 


THE costs of an action for infringement are so great 
that patentees often refrain from prosecuting what are in 
fact their strict rights. Again, the alleged infringer 
sometimes hesitates to defend an action on the ground of 
expense. Nevertheless, in cases where the aid of the Courts 
is invoked, it is at least satisfactory to know that the law 
will make liberal allowance to the successful parties 
for the costs to which they have been put. For 
example, if it is shown to have been necessary to 
have inspection—by counsel and witnesses—of an in- 
fringing article, the cost of such inspection will be 
allowed ; or, again, the reasonable cost of making any 
models which may be necessary will be allowed. But the 
Court will even go further than this. In the recent case 
of Ashworth v. English Card Clothing Company, Limited 
(1904, 21 R.P.C., 358) the plaintiff had brought an 
action for the infringement of a patent. The plaintiff 
failed in his action, which was dismissed with 


He was awarded compensation. A recent | 





costs. On taxation of the defendants’ costs, the taxing 
master disallowed fees to counsel and an expert for 
inspecting certain elaborate and heavy machinery, the 
plaintiff having admitted that an inspection by 
both parties was necessary, and the inspection having 
been arranged between the solicitors without the expense 
of obtaining the order of Court. The taxing master 
refused to allow this cost on the ground that the expense 
had not been sanctioned by an order of Court. Mr. 
Justice Joyce, however, overruled this finding. He 
said: “The inspection was found to be necessary and 
proper, and I think it would be the very worst possible 
precedent if the costs were disallowed, because the 
inspection was made without an order of the Court for 
the inspection being obtained. I allow them, but I make 
no order as to costs now.” 








LETTERS TO THE EDITOR. 


(We do not hold ourse’:s responsible for the opinions of our 
correspondents ) 


TURBINES. 


Srr,—In reply to Professor Smith’s letter in your last issue, I 
wish to say that it is a matter of no importance whether Professor 
Smith has or has not said that he stands alone in holding the view 
that static pressure has nothing to do with the driving of turbines, 
yet I can make nothing else of the following passage from his first 
article :—‘‘ This proves that static pressure can have nothing to do 
with the driving of turbines, a proposition apparently so simple as 
to be self-evident, and its denial inconceivable, were it not an 
historical fact that all the mathematical treatises on turbines, 
and all practical turbine makers assert, on the contrary, that in one 
class of turbine the main driving force is static fluid pressure. This 
historical fact should, of course, make one modestly believe that 
the error lies on one’s own side, and necessitates at least a close 
examination as to how the error on one or the other side has arisen.” 
I fancy most of your readers will agree with me that the construc- 
tion I have put on this passage is justifiable, and so I leave it. 

I have read very carefully Professor Smith’s second article on 
“Turbines.” The first words are the “‘Invariable chief feature of 
practical turbine construction is the avoidance of any approach 
to the features that make reaction working possible.” Is it! No 
doubt it is in so far as the guide wheel is always a fixture ; but if 
it was left free to move and the bucket wheel was fixed, rotation 
of the guide wheel would take place by reaction. I must here 
quote again from Professor Smith :—‘‘ Let the name ‘dynamic 
pressure’ be given to pressure due to change of momentum in the 
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driving fluid. ‘This change is in well-shaped buckets the result of 
curvature of the flow, which deviates the velocity and thus destroys 
the forward peripheral momentum. The pressure due to curvature 
is simply what is ordinarily termed centrifugal force.” From this 
I gather that the rotation of a turbine is due to centrifugal force, 
that force is generated by the hydraulic head and the curvature of 
the guide blade. 

Now, this is no doubt true — see Encyclopedia Brittanica, 
Volume XII. page 514—but it is very far from being the 
whole truth, and my quarrel with Professor Smith is that he is 
altogether too narrow in his views, and has completely overlooked 
turbines whose operation is entirely independent of centrifugal 
action. Let me refer him, for example, to Rankine’s ‘“‘ The Steam 
Engine and other Prime Movers,” pages 208 and 209, where the 
Thomson vortex wheel is described, and ask him to explain in 
what way centrifugal force plays a part in driving this wheel. 

To go through Professor Smith’s artic'es at length would 
occupy much more space than I can venture to ask for. 
I must therefore contine myself to one or two points only. 
Rejecting pressure as the driving agent, he also rejects impulse. 
It may be worth while to say here that no turbine engineer, so far 
as | am aware, has ever said that ‘‘static”’ pressure drives 
a turbine. But none the less pressure can be the driving agent. 
A moment’s reflection ought to be enough to convince any one 
that if we take a single guide blade opening, the ordinary outward 
flow turbine is neither more nor less than a Poncelet wheel, Fig. 1, 
working on its side. The delivery of the water is a little different, 
Lut the essence of the action is the same. Now, here it is obvious 
that we have the effect of impulse, and if the wheel were made with 
radial floats it would work, but not so efficiently. For the theory 
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of this wheel I may direct your contributor once more to Rankine, 
who never mentions centrifugal force in dealing with the etticiency 
of turbines. The direct-driving force due to the impingement of 
the water on the buckets is the principal cause of rotation, which, 
as I understand Professor Smith, he ignores altogether, or rates at a 
very small value. The driving force produces pressure just in the 
same way that the impact of gas molecules produces pressure. 

One more point, and I have done. In your last impression 
Professor Smith takes exception to my view of the reason why a 
‘* Barker mill” revolves. In Fig. 2 we have it in its simplest form 
in plan. A straight tube can revolve round the centre, and it dis- 
charges water under pressure at the two orifices. I say that if 
these orifices are each one square inch in area, and the pressure in 
the pipe due to head is 301b. on the square inch, the torque will 
be 601b. Professor Smith says this is wrong ; at least, so I think he 
says. I shall be obliged if he will tell me, in plain figures, what it 
will be. No doubt with a straight pipe the pressure at the ends 
would be augmented by centrifugal force set up in the pipe. But 
this represents a loss, and to get rid of it in the Stiratt wheel the 
pipe was made the equivalent of a logarithmic spiral, and the 
water proceeded in a straight radial line to the orifice. Here we 
have a pure reaction wheel of high efficiency with which centri- 
fugal force had nothing whatever to do. 

1 feel sure that Professor Smith will argue that the unbalanced 
pressure is not that due to the static head of water in the pipe. I 
assert that it cannot be greater, simply for the reason that 
pressure must be equally dispersed through the wheel, and I 
maintain that the aggregate pressure bearing against that side of 
the pipe which is whole is greater than the pressure bearing on 
that side which has an orifice by the area of the orifice. If the 
discharge took place through an adjutage or jet pipe, the pressure 















on the sides of the pipe would be nil, for reasons = well under- 
stood ; but this would in no way affect the driving pressure 
expelling the water and unbalanced at the orifice. e can 
simplify this question by taking a simple example. Fig. 3 shows 
a piston moving without friction in a cylinder. The area of the 

iston is one square inch. At the open end of the cylinder is a 
ia one-fourth of a square inch in area, The pressure in the 
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cylinder is 60 1b, on the square inch, due to hydraulic head in the 

stand pipe A. Will Professor Smith tell me what is the effect on 

the piston B in pounds and on the end C of the cylinder ¢ 
Keswick, June 12th. J. ALS. 





Sir,— May I trespass on Professor Smith’s kindness, and ask 
him to tell me how to calculate the reaction of a fireman’s hose, 
discharging water horizontally under 80 |b. pressure through a lin. 
nozzle. 

I understand that if the hose is laid quite straight, without kinks 
or bends, the reaction takes place in the air vessel, and would tend 
to move the engine in a direction opposite to that in which the 
water is flowing. I find it somewhat difficult to trace the line of 
pressure, BRIGADE. 

Nottinghain, June 14th. 





CUTTING ANGLE. 

S1r,—Allow me, in the first place, to thank you for your 
appreciation of my work on lathe tools in the current number of 
THE ENGINEER. 

The remarks you make, however, regarding hasty composition 
and lack of general conclusions for practical use would not have 
been necessary had you been in possession of the additional 
matter read at the meeting for me by Mr. Daniel Adamson. This 
matter I now enclose you. I am sorry it did not occur to me to 
send it you before. You will, perhaps, agree that it meets the very 
points to which you took exception. 

As regards measurement of power by electrical means, there is 
no comparison for accuracy between that and my dynamometric 
methods. It would have been impossible to differentiate between 
various cutting angles, as regards cutting force, with the volt and 
ammeter. Differences of temperature of the lathe lubricants, 
¢.g., were found to make a difference of one or two horse-power in 
the frictional loss. 

I notice that you animadvert rather strongly upon two other 
points in my paper. First, that in making an experiment there is 
‘a continual thrust forward of the tool against the work;” and 
secondly, that it droops more than usually. As to the first point, 
you are quite in error—by reason, of course, of a too hasty perusal! 
of the description of the dynamometer. If you refer to the 
bottom paragraph of the last column of p. 595 of your current 
issue you will read: . . . ‘‘the tool is kept from running in 
by being pressed with considerable force through the blocks W, 
against the front of the slots formed in the casting 0.” As to the 
droop, the tool is ground to a keener angle to allow for this; and 
as it only amounts to about 5 deg.—heing exaggerated in Fig. 4— 
it cannot make much difference. 1 hope you will make these 
points clear to your readers, as the drawings have been so much 
reduced that they do not show them well. 

J. T. NIcoLson, 

[ Dr. Nicholson’s addition to his paper will be found on page 612. 
We have again read the passage about end thrust to which Dr. Nicol- 
son refers. It seems to us that either of two things must happen : 
First, the tool may be hard up against the stops, when the read- 
ings would have about the same limited value that a voltmeter 
under the same condition would have; or, secondly, it is not 
against the stops, in which case it is exerting an active pressure 
against the work. The second appeared to us to be the condition 
aimed at, since it is said in the paper ‘“‘Should the tool, when 
taking the cut, thrust backwards with a smaller force than that 
corresponding to the initial pressure put upon diaphragm X, that 
pressure must, of course, be suitably diminished by unscrewing 
and shortening strut Y."" With regard to the second point Dr. 
Nicolson raises, readers will have noticed that we admitted that 
the effect was likely to be but small.—Ep. THE E.] 





THERMAL STORAGE. 

Sir,—Having already addressed you on this subject, will you 
kindly allow me to point out to your correspondent, Mr. John B. C. 
Kershaw, that exactly the same arrangement of setting and 
‘* refractory lined combustion chamber” existed at Wood Lane 
before thermal storage was applied, and it is, 1 think, therefore 
only fair to assume that the advantage derived from Mr. Millar’s 
improvements at the firing end do not affect the results produced 
by thermal storage. Moreover, similarly startling results have 
been obtained from water-tube boilers of quite different type on 
carefully conducted trials, with and without thermal storage, where 
Mr. Millar’s improvements do not enter into the question. 

I quite agree with the last paragraph of Mr. Kershaw’s letter, 
and am surprised that the water-tube boiler people are so slow at 
their lessons in this direction. At least one well known engineer 
has pointed out time and again the faulty arrangements adopted 
by our water-tube boiler makers as regards proper combustion, 

F. A. YERBURY. 





THE BOARD OF TRADE AND CONDENSERS. 


S1r,—-I have read with much interest your article on the contro- 
versy between Messrs. Denny Brothers and the Board of Trade, 
on the subject of the condensers of the Princess Maud. 

Ihave also read the deliverance —in full—of the Court of Survey, 
and have tried vainly to find out what was the demand made by the 
Board of Trade and refused by Denny Brothers. 

Your article seems to state that the Board of Trade considered 
the condensers, or the unstayed fiat-plate passages thereof, to be 
deficient in strength to withstand a collapsing pressure ; the court, 
on the other hand, speak as if it were a question of strength against 
internal or bursting pressure, stating that the Board of Trade 
demanded an hydraulic test of 30 1b. to the square inch, in case, 
presumably, of live steam leaking in. I have not seen the plead- 
ings and evidence, which would doubtless make the matter 
clearer. Perhaps you can throw light on it. 

Iu any case, I understand that Denny Brothers fought the ques- 
tion not on its own abstract merits, but for the sake of the principle 
involved, which is clearly shown in Sheriff Fyfe’s judgment. 

Cuas. B. Boog Watson, F.R.S.E. 

Edinburgh, June 11th. 

[The simple fact was, as we have stated, that a rectangular flat 
plate of gin. iron, somewhere about 5ft. by 3ft., was unsupported 
save at the edges. The Board of Trade held that this plate was 
liable to collapse under atmospheric pressure, which might reach 
nearly 14 1b. per square inch. It was argued, on the other hand, 
that the plate was strong enough. The Board, as we understand, 
offered to pass the plate provided it was submitted to the test of 
double the working pressure. As this could not be put on from 
the outside, it was suggested that it should be applied inside 








All the other questions raised were side issues.—Ep, THE E. | 














INTERNATIONAL EXHIBITION AT 
ST. LOUIS, U.S.A. 
(By our Special Commissioner.) 
No. FY.* 

Ment10N has been made of the beautiful water effect 
or decorative feature known as the Cascades, and this 
is of interest from its mechanical equipment as well as 
on account of its picturesque character. From the south 
side of the Grand Basin, the ground slopes upward with a 
rise of nearly 100ft., and from the top, which is archi- 
tecturally decorated with a curved colonnade and 
pavilions, flow the three cascades. The water is con- 
tinually pumped up from the lagoon, and flows back over 
the cascades. For this there is a special pumping plant, 
with capacity sufficient to raise 105,000 gallons per minute 
to a height of 160ft. It is installed beneath a part of the 
artificial channels of the 
cascades. This plant con- 
sists of three Worthington 
single-stage “ turbine 
centrifugal pumps, having 
40in. suction and 36in. 
discharge openings. Each 
pump has a capacity of 
35,000 gallons, making 
165 revolutions per 
minute, and is directly 
connected to a Westing- 
house induction motor of 
2000 horse- power. In 
order to allow the motors 
to accommodate them- 
selves to the speeds of the pumps, they are of special design, 
adapted for operating on a 25-cycle three-phase current. 
The pumps work against a head of 160ft., and the water 
is discharged into a steel tank of 100,000 gallons capacity, 
in which air pressure of 601b. is maintained by a special 
pump. This ensures uniformity of flow. To increase 
the circulation in the waterways, and to prevent too 
strong a suction at any one point, the 90in. suction pipe 
is extended 1500ft. through the basin and lagoon, and 
has a number of openings, fitted with screens. 

The character and size of the pumps, the size of the 
induction motors, and the high lift, combine to make this 
a notable plant. The special feature of these turbine 
pumps is in the adaptation of turbine water wheel con- 
struction, but with the action reversed. Ordinary centri- 
fugal pumps are analogous to turbine water wheels 
without guide vanes, the water from the impeller vanes 
being discharged at high velocity into the comparatively 
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Fig. 5-TURBINE PUMP VANES 


Fiz. 6—-WORTHINGTON TURBINE PUMP 


still water in the chamber surrounding the impellers. 
This high peripheral velocity is a difficulty in single-stage 
pumps for high lifts, as it involves a very sharp reduc- 
tion of velocity in the discharge chamber. In the Wor- 
thington turbine pump this difficulty is overcome by a 
series of fixed diffusion vanes placed in the throat open- 
ing between the periphery of the impeller and the annular 
easing. They are similar to the guide vanes in a reaction 
turbine water wheel. These vanes form tangential 
expanding ducts, from which the water emerges into the 
annular chamber at about the same velocity as that 
existing in the chamber. They also eliminate the drag 
and friction between the periphery of the rapidly revolving 
impeller and the slowly moving water in the discharge 
chamber. 

A diagram section of this turbine pump is given in 
Fig. 5. The water enters at the centre, as shown by the 
cross hatchings; it passes out between the vanes, as 
shown by the dotted shading, the vanes rotating in such 
a direction that they are inclined backwards. The water 
delivered at high velocity from the tips of the vanes is 
received in the gradually expanding passages between 
the diffusion vanes, as indicated by the horizontal 
shading. An annular discharge chamber surrounds the 
diffusion vanes, but is not shown. These diffusion vanes 
are the special feature of this new type of centrifugal 
pump, and this feature enables the pump to over- 
come high heads with a single stage. A view of one of 
the pumps is shown in Fig. 6. It stands nearly 12ft. 
high. . 

The cascades, with their decorated channels, and the 
grass slopes between them, are formed upon the face of 
a natural slope, and the width across them is about 
1600ft. As the natural slope did not conform to the 
slopes and curves decided upon by the designers, a 
considerable amount of earthwork and supporting trestle 
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work was required. Parallel with the water channels are 
broad stairways, decorated with statuary. The channels 
are made with a sheeting of 2in. plank, covered with lin. 
matched flooring, upon which is nailed a lining of cotton 
duck. This is heavily coated with white lead at the 
joints, and given three coats of paint. The steps and 
terraces are of concrete, reinforced with sheets of 
expanded metal, the thickness of concrete being 2in. for 
the treads and lin. for the risers of the steps. All this 
concrete is of a pink colour. 

The main or central cascade, with a flow of 87,000 
gallons per minute, issues from a 380in. pipe, and has 
thirteen falls before reaching the level of the grand basin. 
The first fall is 20ft., then 8ft., 17ft., and again 8ft.; all 








Siding 


and 


Storage 








—> 
aoooft: 





7 


57.6 





De Giverville Avenue 80.0. Wide 








(Connecting Lines: not used) 





loop for De Giverville Ave-ue Cars 


“Tre EnNciNgeER 


JUNE 17 


, 1904 


effects are of 8-candle power. The lamps are mounted 
upon the main buildings and other structures in such q 
manner as to show the outline and to indicate the general 
architectural scheme. The lighting of an area so exten 
sive and buildings of such huge dimensions by means of 
incandescent lamps was in itself a problem requiring egy. 
siderable study for its proper and effective solution. {, 
was not merely the question of considering illumination 
from the basis of the unit candle-foot. Other questions 
of greater importance in this consideration were the 
general appearance when viewed from a distance, and the 
harmonising of the emphasised architectural lines. ‘The 
successful solution, the effective treatment, and the beauty 
of the result as carried out can be realised only by a 
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Fig. 7-LOOP LINES 


the others are 3}ft. to 4ft., the total fall being 90ft. The 
water spreads out in a widening channel as it descends; 
the width of the first fall is 40ft.. with water llin. deep 
on the edge; while the last fall is 140ft. wide, with 3in. 
of water. Each side cascade, flowing 18,000 gallons 
per minute, issues from a 12in. pipe, and has fifteen 
separate falls, aggregating 75ft. The first fall is 44ft., 
and the last is 6ft.; there are two falls of 13ft., and the 
others are of 3ft. each. Decorated grottoes enable 
visitors to pass behind the high falls, and a special 
illuminating plant is provided for throwing lights of 
different colours from behind the falling sheets of water. 
As accessories to the cascades there are numerous 
fountains and water jets, while in the grand basin are 
four 3in. jets rising to a height of 75ft. 

The illumination of the grounds and the decorative 
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personal view. It will perhaps give some idea, however, 
if we say that there are no less than 20,000 incandescent 
lamps on the machinery building alone, 17,000 on the 
Varied Industries Building, 10,000 on the Transportation 
Building, and so on. But besides the main buildings, 
there are the cascades, the entrances, and a multitude 
of other special features, all displayed and outlined in 
light. The great Ferris wheel and the high tower of the 
De Forest wireless telegraph system are thus illuminated, 

About 5000 kilowatts are required for this decorative 
lighting of the exterior of the buildings, and each main 
building has a separate feeder supplying the transformers 
for its lighting. This decorative lighting is run on a 400) 
volt four-wire distribution system, from which run two 
wire circuits, each carrying about 1500 watts in lamps of 
8-candle power. The current supplied by the Union 
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Fig. 8—LOCAL 


illumination of the main buildings, &c., at night, are 
special features of this Exhibition. The interior lighting, 
as provided by the company, is for general illumination 
only, and consists of 50-cycle alternating-current enclosed 
are lamps of 6°5 ampéres, on circuits of 3500 volts. 
This system requires 1200 to 1500 kilowatts, and 
the constant-current transformers are in the machinery 
building. The lighting of exhibits and decorative 
interior lighting consist of incandescent lamps, as 
required and paid for by the exhibitors. The street of 
amusement concessions—or “ The Pike ”—is lighted by a 
row of are lamps on posts in the middle of the broad 
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LINE TERMINUS 


Electric Light Company—in the city—is used for tl 
lighting. Where this company’s three feeders enter tli 
Exhibition grounds, there is a terminal house in which 
are installed water rheostats. These are employed fo 
putting the load on gradually, thus preventing undue or 
sudden strain on the apparatus, and also producing the 
very pleasing effect of showing the decorative effects in 
a dull red glow, gradually increasing in brillianey. This 
is much more picturesque and effective than would be 
the sudden lighting up of the buildings with full 
brilliancy. 

The great centre of decorative or spectacular lightiny 
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Fig. 9—-LOCAL LINE CARS 


street, these supplementing the profuse display of incan- 
descent lamps around the entrances to the various 
“shows.” Inthe general outdoor illumination, however, 
attention has been given to the avoidance of obtrusive 
supports for lights, which would interfere with the artistic 
effect of views of the buildings. There are therefore few 
posts. As the waterways are used by night as well as by 
day for the launches and gondolas, there are lights erected 
along them, but kept low so as not to obtrude in the 
general scheme of illumination. Lights are arranged 
upon the bridges, and the curve of the arch is outlined in 
each bridge by a row of Jamps on the face. 

The outdoor illumination is effected for the most part 
by incandescent lamps, and those used for the decorative 


is the Grand Basin and the slope rising beyond it, with 
the cascades which pour down the slope, and the colon- 
nade and Festival Hall which crown the crest. This 
forms a “picture” some 1500ft. wide and 500ft. deep. 
Besides the innumerable fixed lights, the falling water is 
illuminated from behind its various falls by beams of light 
of changing colour, while considerable use is made of the 
new Cooper-Hewitt lamp, giving the water a silvery and 
phosphorescent appearance. The crest of each fall is 
also marked by a line of incandescent lamps. At the 
time set for the illuminations, large crowds collect in the 
grand plaza, looking down the Lagoon to the Festival 
Hall as a central point. Gradually the outlines of the 
buildings appear in dull reddish light, the current being 
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only partly turned on. Gradually this brightens, other 
details appear, and in fifteen minutes the whole place is 
brilliant with the retlection from thousands of lamps. 

Transportation facilities —The city of St. Louis is 
well provided with electric tramways, and there are 
several routes to the Exhibition converging upon one o1 
other of seven double-line tramways, which terminate at 
tie different entrances. All of these terminals are 
arranged as loop lines, so as to eliminate all reverse move- 
ments and shunting of cars, except for running cars in and 
out of the storage sidings within the loops. At the main 
entrance there are two loops, and each loop has a double 
line, thus allowing more time for cars to stop and let off, or 
take on passengers—Fig. 7. Cars pass directly around the 
loop from the arrival to the departure lines, and alternate 
cars use the inner and outer line of the loop. Large 
double bogie cars, with four 40 horse-power motors, are 
used, each car seating fifty passengers, but carrying about 
seventy when the aisles and platform are crowded. A 
series of electric breaks or motor cars also runs from the 
city to the Exhibition grounds. 

Besides the electric railways or tramways, there is a 
shuttle service of steam trains between the great railway 
terminus in the city and a special station at the Exhi- 
bition grounds. This is operated by the Wabash Railway, 
whose main line from the West skirts the grounds. For 
the shuttle service two lines diverge from the main line, 
and spread into eleven parallel dead-end lines at an angle 
with the main line. Of these eleven lines, only two are 
used for the trains, the others being for the storage of the 
shuttle trains during the hours of lighter traffic, and also 
for the storage of special trains and private cars. 

The station for this local traffic is at the corner of two wide 
venues, with the entrance at the corner, and an exit on each 
side. A 15ft. platform between the two passenger lines serves 
forpeople going to the trains, while a 10ft. platform on the 
outer side of each line provides for exit. The two exits 
are entirely separate. The platforms are level with the 
Hoors of the cars, and similar platforms are built between 
the storage lines. Passengers going to the trains pass in 
lines between the ticket boxes, each of which has a 
window on both sides. They then pass through a row of 
turnstiles, where the tickets are collected, and enter 
directly upon the end of the platform between the trains. 

The main line has five tracks and four platforms. The 
station for main line passengers is separate from that for 
the local passengers, and the building isin the angle between 
the through and shuttle tracks—Fig. §. To ensure that 
passengers take the right trains, there are four “ classify- 
ing rooms,” 380ft. by 50ft., opening from the main 
waiting-room, 100ft. by 110ft., and on to the platform. 
Ticket collectors stand at the passage from the waiting- 
room, and passengers for a particular train are admitted 
only to a particular room, the doors of which are not 
opened until the train is ready. This station is used by 
all railways entering St. Louis, their special Exhibition 
trains and excursion trains being run into it direct, or from 
the city terminus by means of the belt line of the Ter- 
minal Railway and the Wabash Railway. 

For the local, or shuttle, service the Wabash Railway has 
adapted 50 locomotives for convenient coupling up at either 
end, and has purchased 150 special cars, having steel under- 
frames and side doors--Fig.9. The ears are 50ft. long and 
Sft. 9in. wide, with cross seats, central aisles, and four doors 
in each side. The seating capacity is 120, but during the 
“rush hours " about 150 can sit and stand. Sliding doors 
are used, and the four doors on each side are oper rated by a 
lever at the end of the car. When a train enters or leaves the 
station, the porters open or close the doors on one side 
by these levers. The cars are mounted on ordinary goods 
bogies, and after the close of the Exhibition they will be 
converted into large box wagons for furniture and other 
bulky goods. 

With a train ev ery two minutes, and ten cars to a train, 
it is estimated that 45,000 persons _ hour can be 
handled. This frequent service will not be continuous, 
but for the hours of heaviest traffic. When a train 
enters, the engine is uncoupled, another backs on, and 
hauls the train ont again. The first engine then passes 


out to a crossover road, and is in readiness to back down 
and couple on to the next train. The whole line from 
the city to the Exhibition is fitted with automatic block 
signals, the blocks being about 1500ft. to 1700ft. long— 
fifteen blocks in five miles. A complete point and signal- 
ling interlocking plant controls the train movement at the 
Exhibition station. 





CONVERSAZIONE OF THE INSTITUTION 
OF CIVIL ENGINEERS. 


On Wednesday and Thursday this week took place the 
Annual Conversazione of the Institution of Civil Engineers. 
fhe guests were received by Sir W. H. and Lady White. 
As in former years these were again held in the Institution 
Building, Great George-street, Westminster, and as usual 
there was a number of models and exhibits of apparatus and 
processes of interest to the engineer. A noticeable feature 
was the large number of models of warships—many of these 
being Japanese. Among these may be mentioned the Hatsuse, 
Asahi, Yoshino, Shirakumo. There were also models of the 
Russian volunteer fleet troopship Smolensk, of the ice 
breakers Baikal, Ermack, and Saratovskaia Pereprava, which 
is also a railway train ferry steamer. Besides these there 
was a number of models of British war vessels, cargo and 
oil-carrying steamers, yachts, &c. No doubt the exhibition 
of so many models of ships is-due to the personal influence 
of the president, Sir William White. 

The following is a list of the other exhibits which were 
noticeable. A small model of a Thornycroft boiler in a 
removable case, so that the internal arrangements might be 
observed. Next to this was a facsimile of the propeller of 
the motor launch, Tréfle a Quartre, which won the propeller 
prize at the Motor Boat Races at Monaco last April. The 
speed attained by this boat reached 234 miles an hour. 
This propeller, which has three blades and is made of 
phosphor bronze, transmits 78 horse-power at 1180 re- 
volutions per minute. A sectional model of a new type of 
main regulating valve, made under the Bevis and Gibson’s 
patent by Messrs. Cockburns, Limited, of Cardonald, near 
Glasgow, and a model illustrating the method of drawing a 
screw propeller as used by Messrs. Cammell, Laird and Co., 
of Birkenhead, were shown by Mr. R. R. Bevis. Mr. 
Whinfield had in action a machine for drilling torpedo-boat 
plates at high speed. Sir John Thornycroft exhibited a four- 
cylinder 20 brake horse-power petrol launch motor, fitted 
with a Hele-Shaw reversing clutch. Mr. Yarrow had sent 
the model illustrating the working of his system of pro- 
pulsion with hinged flap for shallow-draught vessels, with 
which our readers are familiar. Mr. Bertram Blount had an 
exhibit of great interest. It included a series of electric 
furnaces at work, showing modern methods of dealing with 
refractory substances. The Hon. C. A. Parsons showed a 
model of a steam turbine-driven blowing engine to a 
scale of lin. to a foot. The engine was designed to 
deliver 18,000 gg feet of air per minute at 12 lb. per 
square inch. Mr. Claude W. Atkinson showed a demand 
indicator, with time log, and some ammeters ; and Mr. Rolls 
Appleyard, a compact conductometer. Next to these were 
a model sand-box for tramcars, exhibited by Mr. Guy L. 
Till, and two quick-break switches, exhibited by Mr. W. 
Clark Fisher. An interesting, though somewhat gruesome 
exhibit, was that of Mr. Killingworth Hedges, which con- 
sisted of the clothes of a man struck by lightning. Mr. 
Hedges also had on view some other examples of the effects 
of lightning. A model locomotive which had also been shown 
at the Exhibition of 1851 was again exhibited by Mr. W. 
Hemingway. This was curious in that it had curved 
cylinders and a peculiar method of transmitting the motion 
of the piston to the driving wheels. 

A working model of a tunnelling machine, fitted to a Great- 
head shield for driving tube railways, was shown in action by 
Mr. John Price. This apparatus has six arms provided with 
cutters and scoop buckets for removing the débris. It was 
worked by an electric motor through four reduction gearing. 
A model of an express facing points was shown by Mr. R. St. 
George Moore, and an apparatus for drawing the displace- 
ment curves of a link motion on a crank angle base by 
Professor Dalby. Cases containing standard sections of 
tramway rails and standard beams had been sent by the 
Engineering Standards Committee. Mr. H. G. Humby and 
Mr. T. Wharton Ford showed a combined point indicator 
and switch lever, and a new method of securing rails in 





chairs, while we also saw the suspension link, pin, &c., from 
the Conway Bridge, which have already been illustrated in 
our columns. 

Professor Callender had on view a fine series of indicator 
diagrams taken at high speed, and apparatus for taking the 
same. We noticed that some of the diagrams had been 
taken at speeds of over 2000 revolutions per minute. There 
were also models of a Merryweather fire escape, a semi-port- 
able engine, a smoke-registering apparatus, a chain grate 
stoker, an early form of pneumatic valve, an intermediate 
signaller and apparatus for clearing the line on a pneumatic 
tube, a concrete mixer, suggested subways for the Strand, 
a reservoir colouring pen-brush with specimens of work, a 
water-softening apparatus, and an altazimuth sun dial and 
solar calendar. 

The latest things in sounding machines and mariners’ com- 
passes were shown by Lord Kelvin. Sir John Aird 
exhibited a model of the cofferdam used at Ramsden Dock, 
Barrow, and Sir Thomas Wrightson a model showing the 
system of erection of long span girders on the Pwll-y-Pant 
Viaduct of the Barry Railway. It is claimed that by the 
method employed a far — speed than has hitherto been 
reached was attained. Mr. T. Matthews had on view four 
models—one of Smeaton’s Tddyetone Lighthouse, and one 
of the present Bishop Rock Lighthouse; one of the light 
vessels originally moored at Newark in 1791, and one of the 
present Royal Sovereign light vessels. Sir William White 
showed a model of the Bermuda floating dock. 

During the evening there were two exhibitions of views. 
One was by Mr. Francis Fox, and they illustrated the 
Zambesi Falls and vicinity. The other was by Sir Fortescue 
Flannery, and the exhibition was intended to review the 
progress of warlike shipbuilding. There was also on view 
some photographs of the Simplon Tunnel, showing the 
difficulties encountered, with many of which our readers are 
familiar. There were also some samples of the rock removed 
from this tunnel, and of the boring bits used with the Brandt 
drills. We noticed also one of the nozzles which had been 
used for cooling the hot springs, met with on the Swiss side, 
with cold water at a pressure of 12001b. on the square inch. 

The attendance was very large, and the Conversazione was 
in every way a success, largely due to the work of Dr. 
Tudsbury, the secretary. 








PASSENGER GANGWAY FOR DOVER 
HARBOUR. 


WE illustrate above a gangway which is now being con- 
structed to the designs of Captain John Iron, harbour-master 
of Dover. This gangway has been invented to get over the 
difficulty of landing passengers from the German liners that 
are to make Dover their port of call from July ist. As the 
rise and fall of the tide at Dover is 20ft., the decks of these 
vessels will be some 24ft. above the quay at high-water spring 
tides. 

The gangway consists of a telescopic tower, the upper por- 
tion of which works in vertical guides, formed by carrying up 
the corner angles of the lowertower and bracing them together. 
At Dover the tower will be raised or lowered by hand by 
means of a worm and wheel, but at other harbours where the 
stage may be used, electric, hydraulic, or other convenient 
power can be employed for this purpose. The arrangement 
allows the short gangway from the ship to be always level. 
One end of the long gangway or bridge, which is pars illel with 
the face of the pier, being hinged to the tower, is raised or 
lowered with it, whilst the other end, being on wheels, travels 
as the tower is raised. The base of the tower is also on 
wheels, and the whole arrangement runs on tram lines, 
countersunk into the landing stage, so that it may be placed 
abreast of any part of the ship required. The arrangement 
is so simple that it requires no further explanation, and 
that it will add materially to the comfort of passengers 
cannot be doubted. It is to be wished that other harbours 
of which some of us have unpleasant memories would-adopt 
some simple and sensible arrangement of the kind. 








Iris estimated that the fitting of the ships now building 
for the U.S, navy with submerged torpedo tubes will cost between 
two and three millions of dollars. Two tubes will be placed in 
each of the battleships of the Pennsylvania class, and four each in 
those of the Louisiana and Virginia classes, in the Mississippi and 
Idaho, and in the Tennessee and Washington, 
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stress fur the endurance trials on soft steel—Table XX. of report— | 
in which one shape of tool was used throughout, the cutting angle | 
being about 70 deg. The tool is figured on page 256 of the report. 
According to the results of Fig. 20 the stress on these endurance | 
trials ought to have been about 88 tons or even less, as the speed 
was 90ft. instead of 5Cft. per minute, but it must be remembered 
that the electrical method of measuring the cutting force, from | 
which the figure 98-5 was deduced, includes not only the vertical | 
work, but also that done in pushing away the shaving over the | 
face of the tool, aad ought in most cases to give a greater value | 
for the cutting stress than that attained with the dynamometer. | 
The agreement is therefore very close, and the two results are 
mutually confirmatory. ] 
EXPERIMENTS ON DURABILITY OF DIFFERENT CUTTING ANGLES. 
All the above trials were made in the endeavour to determine | 
the laws of the variation of cutting force with tool-angle and with | 
shape of cut. It was, however, not @ priori to be expected that | 
the tool-angle which gave the smallest cutting force would also 


| cut of jin. by fin. which had been decided u 


measured in the direction of motion of the shaving—in plan—[or 
the true cutting angle as per Manchester report, p. 246] was about 
81 deg. 

Tools should therefore be ground for maximum endurance in 


| the cutting of cast iron in ordinary shop practice, so that their true 


cutting angles are about 81 deg., or if they are allowed 6 deg. 
clearance for working on the level of lathe centres, they should 
have an included angle of about 75 deg. 

The series of trials made to determine the most durable angle of 
tool for the rapid cutting of steel had to be run at a speed of 75ft. 
per minute, in order to secure failure in a reasonable time on the 
n. Unfortunately, 
the soft steel shaft supplied by Messrs. Whitworth—originally 
22in. diameter and 9ft. long—was, by the time the trials now 


| referred to were commenced, reduced toa diameter of less than 6in. 


in parts, and the vibration which sometimes ensued, together with 
the difficulty of getting sufficient length of parallel bar for a failure 
trial, prevented the series from giving a quite conclusive result 


| with regard to soft steel. 


TABLE V.—Failure Trials with digferent Cutting Angles on Medium Cast Iron, 


Intended cut ;;in., traverse y4in. 


Actual. 


Number. 


D-1815 
562 “1815 
563 - 1830 
56 -1745 
-1875 
1715 
568 1815 
569 -1800 
57 “1770 


17th December 
23rd December . 


566 


MOT 


1830 


6th January 
+1825 


” 


” 


prove the most durable, or remove the greatest weight of material 
before failure. As this is a point of even greater practical 
importance than the other, twofurther series of trials were projected, 
one on the soft steel, the other with the medium cast iron, for the 
purpose of finding the cutting angle to be commended for shop 
use, 

In the cast iron series a cutting speed of 44ft. per minute, with 
acut ;in. deep by ,in. traverse, was decided upon, after about 
fifteen preliminary trials had been made. In was found in these 
preliminary experiments that a foot per minute, more or less, in 
the cutting speed made a great difference in the duration of the 
experiment ; and, as time and material had to be economised, the 
careful adjustment of the speed was necessary to ensure uniform 
and consistent results. Cutting angles of less than 60 deg. were 
excluded, but it was decided to use tools of 60 deg., 65 deg., 
70 deg., 75 deg., 80 deg., 85 deg., and 90 deg. cutting angles, and 
to run them at the above speed exactly until they failed. 

The results are given in Table V. This table contains the trial 
numbers and dates, the intended and actual cuts and traverses, 


FAILURE TRIALS WITH VARIOUS CUTTING ANGLES 
(PLAN ANGLE 45° THROUGHOUT ) ON 7 


MEDIUM STEEL (fluid pressed) 


OURATION 


CUTTING ANGLES. 


the angles of the tools, and the time required to fail them, or the 
duration of the run. The plan angle was 45 deg. throughout. 
The times of failure or durations of these runs are plotted as 
ordinates on a base of tool-angles in Fiz. 21. From Table V. and 
Fig. 21 it is clearly seen that a cutting angle of from 75 deg. to 
80 deg., with tools of 45 deg. plan angle, were the most durable 
for medium cast iron. As the cut—,';in.— was somewhat shallow, 
Vi.—Fuilure Trials with Different Cutting alngles on Soft 
( Fluid-pressed) Steel, 


TABLE 
Intended cut, jin.; traverse, jin.; cutting speed, 75ft. per minute. 
Actual 


Cut. 


| Number, 


| 


0-03075 
0-0286 
0-02864 | 65 
0-032 
0-0334 
0-0314 | 
0-03015 | 
0-02585 


10th March .. 


” 


Not failed 


0-2435 


0-03315 


USth March ..; 814 
E 0-03045 


z “|| 815 Not failed 





The series is to be repeated with medium steel. 


and the tool point had a small radius—about ,‘,in—in plan, the 
shaving moved off in a direction nearly perpendicular to the axis 
of the work, instead of at right angles to the cutting edge of the 


tool -15 deg. in plan. This means that the actual cutting angle 


Cutting speed 44ft. per minute. 


Angle 


Size of Duration of 
of tool. i 


tool. trial. Remarks. 


Actual area. 





deg. 


sq-in. min. 
6U 2 


01134 
0-O1134 
0-01144 65 
0-01000 65 


1 
1 Too soft. 
1 
1 
0-01172 1 
1 
1 
] 
1 


60 $ 
3 Too soft. 
Too soft. 


0-01071 ; 
0-01134 
0-01125 


0-OLL06 


Dm ti Deo 


Too soft. 


I 
] 
‘ 
i 
i 
i 
t 
] 
4 
1 
1 
i 


0-01144 Too soft. 
0-O1141 


1 

: 1 

0-01068 5 1 
1 

1 


4 Too soft. 
0-01043 
0-01068 


Ce ies aoa) 


1 
i 
} 
‘ 
j Too soft. 


Table VI. and Fig. 22 give the figures and show the nature of 
the results obtained. A further series of trials to determine the 
most durable cutting angle of tool for steel was carried out with 
the remainder of the bar of medium fluid-pressed steel used in the 
Manche ter Committee’s experiments. The trials above reported 
with the soft steel bar proved inconclusive in their results, as the 
bar had become so reduced in diameter than a run of duration 
sufficient to fail a tool was with difficulty attainable, and excessive 
springing of the work and chattering of the tool took place. The 
medium steel bar had, however, still a diameter of 12in. or 13in., 


Vertical Section. 























and its length allowed of long runs being taken. ‘Two series were 
made, one at 74ft. per minute, the other at 73ft. per minute, cut- 
ting speeds ; the cut in both cases being jin. deep and jin. wide. 
Table VII. records the results obtained. 


Vil.—Failure Trials «with Different Cutting Angles on 
Medium (Fluid- pressed) Steel, 


Cutting speed, 74ft. per 


TABLE 


Intended cut, }in.; traverse, jin. Series a. 
minute. 


{ 
Actual. Bid Duration 

: Actual | ol oo 
area. | tool, 


Number. 


Cut. | Traverse. 


| Remarks, 


| 


1104, 
25th March 


, ” 


0 
60 1 
65 4 
70 3 

2 


deg. 
818 55 
819 
$20 
821 
822 











Scries 4, Cutting speed, 73ft. per minute. 


823 
824 
825 
826 
827 
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+244 
+240 
+230 
+231 
+235 


{ 
26th March | 5 

| 

” ” 

| 
” ” 
” ” 
” ” 


‘ 
10 
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They are plotted also in Fig. 23; the durations of the various 
trials being set up on a base of cutting angles of the tools 
employed. 

Taken altogether these trials seem to show that a cutting angle 
of about 70 deg.—included angle 65 deg.—is that which will last 
the longest in rapid cutting, The plan angle of the cutting edge 
was. 45 deg. throughout. 

(To be continued.) 





DOCKYARD NOTES. 


Ir is rumoured that very strong representations are being 
made to the Controller of the Navy to have the 6in. guns of 
the King Edward and Britannia classes replaced by two 
extra 9°2in. on the upper deck. The feeling in the Navy js 
that these 6in. guns are useless. ; 


Tray has its boiler battles the same as other nations, though 
the course of affairs is hardly as in this country. For one of 
the new Vittorio Emanuele, the Napoli, Yarrow boilers had 
been decided on, but the decision, we are told, is now reversed 
and Babcock and Wilcox boilers are to be fitted instead. ' 


Tue Magnificent has been re-fitted, and will be :nobjj- 
ised for the naval manceuvres as a flagship. After that she 
will probably be held as a reserve ship for the Chanzel !'leet, 
together with the Majestic. 


AuL the Majestics actually ought to go into the Home 
Fleet, their places being taken by the Duncans, which could 
more easily do what Channel Fleet ships are supposed 
to do—act as a flying squadron of battleships. 


A NAVIGATING party was recently sent from Devonport 
to bring round to that port the new ‘‘Gem”’ class cruiser 
Topaze, but they have returned without the ship, as her 
trials have been postponed. 


Tue Highflyer, cruiser, has just completed her refit at the 
Fairfield works, and been sent to Portsmouth to prepar« for 
the pennant. 


THE destroyer Success, on board which the recent serious 
explosion occurred, has been taken round to Portland. 


Tuer following commissioned ships are now at Portsmouth: 
Cesar, Mars, Royal Arthur, Hannibal, Gibraltar, Velox 
(turbine destroyer), Prince George, Narcissus, Devastation, 
Colossus—a fairly representative show. 


Caprain WiREN, of the Russian cruiser Bayan, has been 
transferred to the battleship Sevastopol. In the Bayan he 
thrice engaged the greater part of the Japanese fleet, and 
there is now apparently less Bayan than there was when the 
war started. The good wishes that go to able men will 
follow him to his new command ; and it will be interesting to 
see whether with a battleship against long odds he will manage 
to do what he has certainly done with a cruiser. 


Ir appears that the Russians have still at least ten 
destroyers at Port Arthur, so Japan’s victory is hardly 
absolute as yet. When the history of the war comes to be 
written it will probably be found that but for the Bayan 
Russia would have had no destroyers at all at Port Arthur 
to-day. It is an interesting instance of how the existence of 
small craft depends upon the big ones. Destroyers can do 
nothing without cruisers behind them, and cruisers very 
little unless there is a powerful battleship squadron to back 
them up. Russian destroyers have accomplished practicaliy 
nothing for lack of supporting cruisers—the wonder is that 
ten still remain. 


H.M.S. Duke or Epinsurau, first-class armoured cruiser, 
was launched successfully on Tuesday at Pembroke Dock. 
The vessel was designed by Mr. Phillip Watts, F.R.I., and 
has all the latest improvements. The estimated cost is 
£1,131,882, including £22,258 for dockyard labour on the 
hull; £256,238 for propelling and other machinery; £768 
for auxiliary machinery ; £3500 for steamboats ; and £61,000 
for guns. The weight of the vessel as she left the building 
slip was 5500 tons; estimated draught, 12ft. 9in. forward, 
15ft. 3in. aft, and her freeboard 44ft. forward and 27ft. Yin. 
aft; length, 480ft.; breadth, 73ft. 6in.; displacement, 13,550 
tons. 








THE NEW CUNARD TURBINE STEAMER‘. 


WE illustrate above the new Cunard Atlantic liners, to be 
propelled by turbines. Two of these ships are being con 
structed, one by Swan and Hunter, Wigham Richardson and 
Co., Newcastle-on-Tyne, the other at John Brown and Co.’s, 
Clydebank. They will be the largest vessels in the world, 
and are intended to steam at 25 knots. In our impression 
for October 16th, 1902, we discussed at considerable length 
the conditions essential to the maintenance of a sea speed of 
24 knots. The difficulties are great, and are enhanced con- 
siderably by the additional knot. That they will be overcome 
we do not doubt: but none the less these ships represent the 
most gigantic experiment in ocean navigation ever under- 
taken ; and this we say while fully recognising the courage 
even audacity—of those who sent the Great Western and her 
followers across the Atlantic near the middle of the last 
century. We cannot give any dimensions or particulars 
because the Cunard Company at present is not prepared to 
make any official communication respecting dimensions, 
boilers, propelling machinery, &c., of the vessels. 





OBITUARY. 


THE death is announced of Mr. Robert Dallas, of 10, Wharucliffe 
road, Sheffield, who for a period exceeding twenty years has been 
engineer for the Sheffield district of the Great Central Railway 
Company. Mr. Dallas has been for forty years associated with this 
company, beginning under the old Manchester, Sheffield, and Lin- 
colnshire Railway. He planned and carried out many extensions 
in Yorkshire, Lancashire, and Notts, including the Liverpool 
Extension Railway—Cheshire lines, the Worsborough branch, 
Barnsley to Wakefield branch, and superintended the making of 
the Tinsley to Rotherham extension, the widening of the Chapel 
town branch, the Timperley curve, Manchester and Stockport 
section, &c. At Sheffield, to which he was ———— in 1882, his 
district extended from Peniston to Lincoln, and from Wakefield to 
Nottingham. Mr. Dallas, who has been in indifferent health for 
three months, was fifty-three years of age. 


THe death has occurred of Sir William Henderson, the head of 
the Aberdeen Line. He was born in 1826 at Aberdour, He was 
originally intended for the banking profession, but transferred hix 
energies to shipping at the age of nineteen, and in 1850 became « 
partner of Mr. George Thompson, the founder of the Aberdeen line 
of Australian ships, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE engineering trades are well engaged, especially on export 
account, India and South America proving good markets, more 
particularly for steam engines for mines and factories, and also for 
agricultural purposes. Makers of shearing machines report a 
good demand from Australia, where wholesale mechanical! 
shearing is coming increasingly into use, it being no uncommon 
thing to see an engine turning shafting to which fifty or more 
shearing machines are connected, all busily occupied, Hydraulic 
presses are also in better demand for baling shorn fleeces. In the 
old days of hand shears 100 sheep per day was a good score, but 
with modern machines 150 is not uncommon, and a first-class 
shearer has been known to do his 200, Galvanised iron roofing is 
in good call for constructing shearing sheds, and makers of sheep- 
dipping apparatus have had better colonial inquiries lately. The 
Indian demand for irrigation plant is improving. Press makers, 
chiefly hydraulic, are steadily occupied in the manufacture of 


* machines for export for pressing cotton, jute, wool, and silk, and 


a good proportion of the orders are eoming from Bombay. 
Midland makers of mining machinery of various descriptions 
have benefitec considerably by the development of mineral 
resources in various Eastern countries in recent years. Nut and 
bolt makers are busy. - 

The demand for steam engines and oil and gas engines for 
foreign and colonial use is keeping some of the engine building 
works well occupied. With regard to railway locomotive building 
this trade is moderately engaged both on home and foreign 
account, and extensions are about to be made by the Great 
Western Railway Company to their Stafford-road works at 
Wolverhampton. A large plot of land has been purchased from 
the Right on. Stavely Hill at Oxley in order to widen the railway 
sidings and to erect an additional locomotive engine depdt to find 
room for about fifty engines. New workshops are also to be pro- 
vided, and other additions are to be made to the works. 
Agricultural engineers are well engaged on home account for hay 
harvest and also for the coming wheat harvest. Messrs. W 
Miller and Sons, Wolverhampton, have taken a contract for plates, 
clips, bolts, and other tramway requisites for one of the Dublin 
tramway lines, and unclimbable iron fencing is being supplied for a 
Lancashire recreation ground by Messrs. Hill and Smith, of Brierley 
Hill. 

In the pig iron trade production continues somewhat limited. 
Derbyshires are quoted 44s, 6d. to 45s. 6d., and Northamptons 
43s. 6d. to 44s. 6d., whilst Staffordshire cinder forge pig is quoted 
45s., and part-mine 46s. 6d. to 48s. The demand for all these 
descriptions is quiet. 

In the manufactured iron trade things are quiet. The Strip 
Makers’ Association have re-declared prices at £6 2s, 6d. to £65s., 
and the Small Iron Manufacturers’ Association is finding it very 
difficult to maintain its scale of ‘‘ extras,” owing to the competition 
of puddied bars, which are offered at very low prices. 

Sir Alfred Hickman is believed to have laid out about £30,000 

during the past two years in improving the Spring Vale Steel Works. 
The finishing touches are being put to the present stage of these 
improvements, though it is stated that further expenditure has yet 
to be incurred, and that the total outlay may reach £50,000. 
The improvements now adopted provide for a new process of 
delivering the molten metal from the blast furnaces direct to the 
steel works. Instead of it being run into pig iron it is delivered 
into ladles holding about 25 tons each. ‘These are conveyed by 
locomotives to the steel works, On arriving there the full vessels 
are lifted by hydraulic power, and the contents emptied into the 
new mixer with a capacity of 100 tons. The material is further 
treated, and then passed into mills, where it is rolled down to the 
reyuisite sizes and lengths, according to the specifications of 
customers. This system obviates the necessity of heating 
and re-heating, as occurs from the use of pig iron, and there 
is a consequent saving of labour, fuel, and machinery. More- 
over, it dispenses with the trouble of dealing with sand, which 
adheres to the pig iron on leaving the beds at the furnaces. 
The saving in the cost of production will, it is estimated, be equal 
to £5000 per year. When the work isin complete going order it 
will displace about 100 hands, who, it is hoped, may be found 
employment in some other way in the works, which bid fair to 
become the largest steel works in Staffordshire. At the blast 
furnaces the best appliances have been added from time to time, 
and headway has been made either inregard to the blowing engines 
or increasing the capacity of output, while the calcining of the 
ironstone has been effected elsewhere, to avoid the carriage of 
waste to the furnaces. The use of coke has also been adopted to 
a greater extent than in former years to effect a more regular heat, 
and consequently less consumption of coal. Mild steel girder 
_ are quoted at £5 17s. 6d. to £6, and boiler plates £6 lis. 
to £7. 
The Birmingham City Council has decided to borrow £7610, the 
cost of the extension of the Coventry-road tramway from the old 
terminus to the city boundary ; and also £32,000, the estimated cost 
of the re-laying and electrification of the lines forming the Small 
Heath group, in connection with which last piece of work the 
tender of Messrs, Dick, Kerr and Co, has been adopted. The 
Council then considered in detail the report referred to in my last 
letter, prepared by the Tramways Committee, concerning new 
lines for which it is proposed to seek parliamentary powers. In 
the course of the discussion it was stated that the 3ft. 6in. gauge 
had been adopted by the original designers of the first tramways 
of Birmingham, instead of the 4ft. 84in. gauge used in many large 
towns, and*this narrow gauge the Committee still consider suitable 
for the narrow streets of Birmingham. The hilly nature of the 
ground is another engineering difficulty. The discussion stands 
adjourned until July 5th. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—The reports which come to hand for this month 
from the principal engineering trades union organisations are by 
no means reassuring, especially having regard to the time of the 
year, and Mr, G, N, Barnes, the general secretary of the Amalga- 
mated Society of Engineers, remarks significantly that as a result 
not only trade movements for improved conditions have hung fire 
somewhat, but in some districts the men have been compeiled to 
take action in defence. This month the Amalgamated Engineers 
record a substantial increase of 395 in membership, the total being 
now 96,003. Against this, however, there is a fairly large 
increase in members on donation benefit, which, as compared 
with 4803 last month, has risen to 5013 this month, which 
shows about 5} per cent. in receipt of out-of-work support. 
The local delegates, in sending in their reports, state that 
in the Manchester district things remain much the same 
as last month, and the usual routine work had occupied 
the attention of the district committee, several cases of importance 
having been brought under the Employers’ Association, and replies 
were awaited. In the districts surrounding Liverpool there is also 
little change recorded in trade conditions, except that the position 
seems to be going worse in some quarters, Several subjects of 
importance had heen dealt with, whilst they had also had some 
little trouble with a firm at Leigh and Bedford on the overtime 
question, which was still pending, and a question re starting rates 
at a particular shop at Warrington had also come under notice, 
but had been satisfactorily settled. 

_The summarised reports sent in from the various Lancashire 
districts continue of much the same unsatisfactory character as 
those to which reference has been made in previous months, 





Throughout Manchester and the surrounding neighbourhood the 
most invariable reports are that trade is bad, with here and 
there moderate, and, on the other hand, here and there very 
bad. Much the same represents the general tone of the 
reports from Salford and the surrounding industrial centres, such 
as Bolton, which, with the exception of one branch, return trade as 
either bad or very bad. The textile manufacturing districts seem 
to get even worse, “‘ very bad” being the state of trade reported 
in most cases, and others bad. 

The Steam Engine Makers’ Society record practically no change 
in the position either with regard to the number of out-of-work 
members on the books, which remainsabove the average, or with 
reference to the condition of trade, which all through is reported as 
most unsatisfactory. 

Mr. John Hodge, the general secretary of the British Steel 
Smelters’ Association, reports it would be observed that, notwith- 
standing the very unsatisfactory condition of trade, their member- 
ship was still increasing. Last month there had been an increase 
of 198, a similar increase this month would take them over 11,000. 
It was pleasing also to note that the expenditure was being kept 
within reasonable bounds, and that there was a very substantial 
gain of over £800 last month. 

The downward course of prices has not yet been checked, and 
the past week has brought about a situation even more depressed 
than last reported. In the open market Middlesbrough brands 
have again receded until they have touched the lowest 
point for a very considerable period, but there is still the 
extraordinary feature that makers maintain a very large margin in 
their quotations for some of the special brands over the ordinary 
market rates, and which helps to sustain a belief that recovery 
from the present collapse is not regarded as altogether distant. 
During the early part of the week buying in pig iron was generally 
being held almost absolutely in abeyance, and there was again an 
extremely slow iron "Change meeting at Manchester on Tuesday. 
Later on prices more or less generally have had to follow 
the easing down in North of England warrants. The Lan- 
cashire makers, who have been finding it difficult to book 
orders at their recent quoted rates of 52s. 6d. net for 
No. 3 foundry delivered Manchester, have had to follow the 
easing down in other brands, and the actual selling prices would 
be more nearly 51s. 6d. to 52s,. Derbyshire No. 3 foundry is also 
being cut low, and well-known brands are obtainable at about 
50s. 6d. to 51s. net delivered here. It was thought Lincolnshire 
makers would, following the drop in Middlesbrough, have reduced 
their list basis at their last ordinary meeting ; they did not do so, 
however, and a special meeting had to be held on Tuesday to con- 
sider prices, which was followed by an official announcement on the 
following day of an all-round reduction of 1s, 6d. per ton upon 
bringing the basis for No. 3 foundry to 47s. 6d. net delivered 
Manchester, and it is reported that sales as low as 48s. were being 
made by merchants a week back. Forge qualities of Lincolnshire 
have also been reduced 1s. 6d. per ton, which in a similar 
way affects the Lancashire basis, and indirectly Derbyshire 
prices. Delivered Warrington, No. 4 forge Lincolnshire is now 
47s. 2d. net, with the same figure quoted for Lancashire, and 
Derbyshire for the present only nominal. Middlesbrough brands 
have come down during the week a further 3d. to 6d. per ton 
upon previous quotations, and for delivery by rail Manchester 
there would probably be sellers of open brands at 50s. 10d. to 
51s. 4d., with makers quoting for special brands 51s. 10d. to 
52s, 1d., and even 52s. 4d. Scotch iron is also easier to a some- 
what similar extent, and, delivered at Manchester docks, Eglinton 
is quoted about 52s, 3d. to 52s. 6d.; Glengarnock, 53s. 9d. to 
54s. 3d.; with Gartsherrie about 553. 6d. to 55s. 9d. net. 

Hematites remain without any actually quoted change, but 
prices are scarcely more than nominal, as they are weak, and there 
is comparatively little or nothing doing. 

Meetings of the associated Lancashire bar makers and also the 
hoop makers were held at Manchester on Tuesday, when reports 
as to the condition of trade were again of the same unsatisfactory 
character as for some time past. No change was made in the 
quotable rates, which for Lancashire bars remain £6 5s, stations, 
Yorkshire bars £6 5s., and North Staffordshire £6 5s. to £6 7s. 6d. 
delivered this district. Hoops £6 17s. 6d. random, to £7 2s, 6d. 
special cut lengths delivered Manchester, and 2s, 6d. less for 
shipment, 

In the steel trade there is no new feature to record since last 
week. American billets continue to compete here at very low 
figures, and in most descriptions of manufactured material there is 
a want of firmness in prices, and in bars, common plates, and 
angles, very low rates are made to secure orders. Boiler-plates 
remain firm at the Association basis rates. 

The half-yearly meeting of the members of the Manchester 
Association of Engineers was held on Saturday at the Grand 
Hotel, Manchester. In the absence of Mr. Alfred Saxon, the 
president, the chair was taken by Mr. E. G. Constantine. The 
business before the meeting was entirely of a formal and business 
character, the most important being the election of members of 
the council for the ensuing twelve months, of whom there were 
tive to be elected, and there were eight nominations, and the 
following were elected:—Messrs. J. Atkinson, Crossley Bros., 
Limited, Manchester; W. H. Cook, Spencer and Cook, Limited, 
Stalybridge; W. Fox, Manchester Ship Canal Company, Man- 
chester ; E. Marshall, J. Bentley and Co., Bradford ; J. H. Stubbs, 
Joseph Stubbs, Manchester. Messrs. W. G. Boote, Lancashire 
Dynamo and Motor Company, Manchester; F. W. Wilson, the 
Tilghmans Patent Sand Blast Company, Broadheath; G. F. 
Metzger, 3, York-street, Manchester, were also elected members of 
the Association. Arrangements, it may be added, have been 
made for a visit to Rugby on Thursday, July 2lst next, for the 
inspection of the British Thomson-Houston Company’s works. 

Generally pits throughout Lancashire are putting in about three 
days, here and there four days, with agreat many collieries tinding 
it difficult to run house-fire pits more than half time. There is, how- 
ever, little or nothing going instock, and a fairly general steadiness is 
being maintained with regard to prices. In house-fire coals there 
is comparatively little or nothing doing, and the situation remains 
much the same as reported recently. The commoner sorts of round 
coal remain without improvement so far as the demand for iron- 
making, steam, and general manufacturing purposes is concerned. 
Engineering works being mostly short of orders, and foundries also 
slack, this causes a considerable curtailment of usual requirements. 
Prices remain about at much the same low cut rates quoted of 
late, common steam and forge coals averaging 7s. 6d. to 7s. 9d.; 
with better sorts 8s. to 8s. 3d. at the pit mouth. There is a con- 
tinued absence of any forward contracting, except here and there 
what is going on in gas coals, and for the most part this proceeds 
slowly, and many of the contracts are only settled for deferred 
delivery, works having large stocks still on hand. With short time 
mostly working at collieries, supplies of engine fuel are kept 
within restricted bounds, and although sufficient for requirements, 
there is no great surplus in the better qualities. Prices remain 
without any really quoteble alteration at about 4s. to 4s. 6d. 
common, 5s, to 5s, 6d. medium, and 6s. to 6s. 6d. best qualities of 
slack at the pit mouth. 

For shipment business remains quiet, with quotations for good 
ordinary descriptions of steam coal, delivered Partington tips and 
Manchester “hip Canal, about 9s. 3d. to 9s. 6d. f.o.b. 

Foundry coke is meeting with about a normal inquiry, and test 
qualities are quoted 22s. to 24s. at the ovens. 

Barrow.—The trade doing in hematite pig iron remains very 
quiet, and there is a general absence of life in the market. Makers 
are very short of orders, and there is no immediate prospect of any 
improvement in the demand. Orders are indeed likely to be less 
rather than more. The accumulation of stocks lately in makers’ 
hands has had a depressing tendency, and _ particularly so as there 
is less chance of a clearance later on than there was some time ago. 
Warrant stocks, however, show no increase, There are still 26 
furnaces in blast, 25 on hematite, and one on speigeleisen. There 





is not much demand for the latter at present, but it is thought 
safer to stock it than too much hematite, and there is always more 
or less of a consumption of spiegeleisen by makers of steel. 
Prices are nominally the same as last week. Mixed Bessemer 
numbers are at 55s. 6d. net f.o.b. Warrant iron, 54s, net, cash 
sellers, 6d. less buyers. 

Orders for native iron ore are very few in number, and are alto- 
gether limited in extent. The output from the mines is very 
restricted, fewer men are employed underground than for some 
years past, and in a few instances stacks of ore have been accumu- 
lated, but this is not the general practice. There is very little 
doing indeed in Spanish ores, Native sorts are 9s, to 13s. 6d. for 
average and best sorts net at mines, 

The steel trade is indifferently employed. A start was made 
this week at the plate mills of the Barrow Steel Works, and full 
time is being run, but orders are not very largely held, and the 
prospect is that short time will again be the rule in the course of a 
few weeks. Prices of ship plates are steady at £5 12s, 6d. There 
is a perfect slump in the steel rail trade, and orders are exceedingly 
few ; indeed, they are so scarce that it was impossible to make a 
restart with the mills at Barrow this week after a three weeks’ 
holiday. For a considerable time past makers have had as much 
work as they could possibly do in rails, and as competition has 
been very keen all through, prices have never got up to a reason- 
able paying point. They are now being depressed, and competi- 
tion is keener than ever, with a smaller volume of trade for 
distribution among an increasing number of makers. The only 
other departments in the stee] trade which are anything like busy 
are the heavy steel casting and the chilled steel casting industries, 

Keen depression marks the ccal and coke trades. 

Shipping is quiet, and tbe returns show that as compared with 
last year there is a continued decrease in exports of metal, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

IT may now be taken for granted that the contract price forsteam 
coal for locomotive purposes will not exceed 8s. 6d. per ton, a 
reduction of 6d. per ton on last year’s rates. The Lancashire and 
Yorkshire Company, changing their markets, were able to arrange 
on these terms, and it was certain that other companies would not 
pay more. The Midland has placed its requirements with four 
South Yorkshire collieries at the same price, and others are expected 
to follow this next week. The contract price of Derbyshire steam 
coal is 8s, per ton, 6d. per ton below Yorkshire. At thesame time, 
the general market for steam coal is somewhat stronger, though 
sales in the open market are only moderate, values there being 
governed by contract rates. Secondary qualities of steam coal 
range from 7s. 9d. to 8s. per ton. 

For household fuel the demand is only moderate, but summer 
prices are still withheld, merchants being reluctant, in the face of 
the changeable weather, to issue lower lists. Barnsley house coal, 
in which the buik of the business is done, is drooping, however, 
the price at the pits being from 11s. to lls. 3d. per ton. Coke is 
also very dui], and small coal is no better. There is a likelihood, 
too, of gas coal being cheaper. 

Business in iron and steel is aLout as languid as it can be. In 
the heavy military, marine, and railway material departments 
there is no improvement whatever, and no immediate prospect is 
apparent of betterment in any department. In railway work 
there is renewed complaint of Indian and colonial work being given 
to foreign manufacturers. From the North-east Coast ship- 
building yards there is still a fair demand for forgings and 
castings, but the amount of work coming Sheffield way is smal), 
owing to the Germans being able to supply at so much below— 
sometimes 30 per cent. below—British prices. In the heavy 
trades generally, tramway specialities form about the only work in 
which full employment is given. 

The annual report of John Brown and Co., Limited, Atlas Steel 
and Iron Works, has been issued. The directors state that no 
improvement in general trade can be reported, and for several 
months the extensive armour-plate plant of the company was 
standing for want of work. They add, however, that fair orders 
are now in hand for armour, gun forgings, and marine shafting. 
Prices of coal have continued to fall without any material reduction 
in working costs. Work on the first-class armoured cruiser Antrim 
and the battleship Hindustan has progressed favourably, and it is 
anticipated that both these ships will be delivered during the 
current financial year. The fast passenger steamer Antrim, for 
the Midland Railway Company, has been delivered, and orders 
have been received for two large passenger steamers for the 
Cunard Steamship Company, both of which will be fitted with 
turbine engines, and the larger of the two vessels is designed to 
develop a very high speed. 

On the 11th inst. the employés of Messrs. Davy Brothers, Limited, 
Park Ironworks, Sheffield, presented Mr. Wm. Ward, who has 
been foreman of the boiler department for nine years, with a gold 
watch on the occasion of his leaving the city. 

The Yorkshire miners’ demonstration is fixed for next Monday, 
June 20th, at Barnsley. There are to be three platforms, which 
will be presided over by Mr. W. Parrott, M.P., Mr. J. W. Swarth, 
aud Mr. F. Hall, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


UNFORTUNATELY, it must be reported that in no respect is there 
any improvement in the iron and allied trades of this district ; on 
the contrary, the tendency is rather the other way, and most 
business men are inclined rather to be ‘‘in the dumps.” Cer- 
tainly the outlook for the next three months is not encouraging in 
any branch, and as prices of Cleveland pig iron continue on the 
move downward, consumers wherever possible are holding off from 
buying. A lower price for Cleveland pig iron warrants has been 
touched—42s, 2d. cash—than has been known since the latter part of 
February, and it was 3s. ld. less than the top price of the year, 
which was attained on April 13th. The drop has been somewhat 
more rapid this month than it was last. The lowest price named 
was on Tuesday, since when there has been a slight recovery. 
Makers of Cleveland pig iron refuse to follow warrants down in 
price ; they are still fairly well supplied with contracts, and are 
somewhat independent of the market. Thus, while 42s, 2d. has 
been taken for Cleveland warrants, producers were not prepared 
to take less than 43s. 6d. per ton for No, 3 G.M.B., and certain 
brands are still quoted at 44s., and even 44s, 3d. per ton, and 
what is more, are getting the prices they ask, butit is only for small 
quantities, and from buyers who are obliged to have the particular 
brands, and cannot get them except from the actual makers. But 
very little is so bought. Seconda hands have not reduced their 
price of No. 3 under 42s. 9d. Consumers, therefore, who needed 
Cleveland iron this week, and were not particular about what 
brand was supplied to them, did not go either to makers or 
merchants, but bought warrants, which they were able to get at 
substantially lower rates than either producers or second hands 
could see theirway to take. Owing to this, though trade is much 
depressed and shipments very poor, there has been no increase in 
the stock of Cleveland iron in the public warrant stores, but rather 
a considerable decrease. That is a feature which would hardly be 
expected. No, 4 foundry iron is reduced to 42s. 9d.; No. 4 forge 
to 42s, 3d.; mottled to 42s.; and white to 41s, 9d. per ton, and not 
only merchants, but also makers, will take these figures for the 
lower qualities, which are notso scarce asfoundry numbers, though 
they are still relatively dearer. 

The iron market has been somewhat disquieted by the unfavour- 
able commercial news from the United States, which revives the 
fear that our trade will before long suffer from American compe- 
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tition, not only in neutral, but also in our home markets. The 
latest intelligence is that the American manufacturers are more 
disposed to reduce the production than to make more than their 
home market needs, and sell the surplus at a loss to themselves. 
They favour the policy of keeping the output down to the require- 
ments and maintaining prices, rather than produce too much and 
have falling and unprofitable values. 

The worst feature of the pig iron trade of this district is the 
falling off in the demand from Scotland, for that is the market 
which, outside the North of England, takes the largest quantity 
of Cleveland iron. Last year Scotch consumers required over 
1500 tons per day of Cleveland pig iron; this month they have 
not needed much more than half that quantity. In June last 
year Cleveland ironmasters supplied to Scotch consumers two and 
a-half times the quantity of pig iron that have been forwarded 
this month. Thatis due not only to depression in trade in Scot- 
land, but also to the competition there of Canadian iron, which is 
being imported into the Clyde in considerable quantities. 
Canadian producers some years ago senta good quantity of their 
iron to this country, but when the recent boom sprang up in the 
United States they ceased to forward it to this side of the Atlantic, 
because they found a readier and much more profitable market 
for it in the United States. Thus, for more than two years until 
recently, Canadian iron has not been troubling producers on this 
side, but the depression that has overspread the American iron 
trade has altered the situation, and American consumers no longer 
need Canadian iron. The producers of the latter are therefore 
endeavouring to dispose of their surplus iron in this country, and 
it is making the position disquieting to home producers. 

The makers of East Coast hematite pig iron have been doing 
very little this week in the way of securing fresh orders, but they 
have not followed Cleveland prices down, as they are still asking 
relatively cheaper rates. They reduced their prices when those of 
Cleveland iron were advancing. Thus they keep mixed numbers 
and No, 4 at 50s. 6d. For Rubio ore the price is not below 
15s. per ton, c.i.f. Tees. 

Not only are the exports of pig iron to Scotland considerably 
reduced, but those to the Continent have likewise fallen off ; in 
fact, they are 50 per cent. less than in June last year, and alto- 
gether the shipments are on a smaller scale than they have been in 
June for many years, and if they reach 80,000 tons altogether 
it will be as much as can be expected. Traders, in the circum- 
stances, are rather inclined to be pessimistic in their views. The 
total shipments this month to 15th were 39,577 tons, as compared 
with 45,808 tons last month and 64,726 tons in June, 1903, to 15th. 
What is not readily accounted for is that in face of these reduced 
shipments stocks of Cleveland pig iron are declining in the public 
warrant stores. There has been a reduction in Connal’s public 
stores of 2781 tons this month, and the quantity held on the 15th 
—82,080 tons—was the smallest quantity that has been reported 
since June, 1901. As the production is maintained, and shipments 
are reduced, it is evident that if the stock is not increasing in the 
public stores it must be in makers’ hands, but notwithstanding this 
the makers keep up their prices. 

The manufactured iron and steel industries are without improve- 
ment, but producers are still fairly well employed on contracts 
taken in the early spring, and as long as these last the sellers are 
likely to maintain quotations. They have kept them unchanged 
for more than three months on the strength of the orders taken at 
the beginning of that period, and they ao not see that they are 
likely to be ary more successful in securing contracts if they do 
lower their quotations. The price of steel ship plates is £5 12s. 6d.; 
steel boiler plates, £7 ; steel ship angles, £5 5s.; iron ship plates, 
£6 7s. 6d.; iron ship angles, £6 2s. 6d.; steel joists, £5 5s.; steel 
hoops, £6 7s. 6d.; steel strip, £6 5s.; steel sheets, £7 5s.; stee 
bars, £6 5s.; iron bars, £6 2s. 6d.; ail less 24 per cent. f.o.t. 

The outlook for shipbuilders is not satisfactory, though most of 
them have contracts which will keep their yards employed for some 
months. There is nothing td induce shipowners to order more 
vessels, They are having an exceedingly bad time now, almost 
the worst the oldest of them ever experienced. Vessels laid up 
are numerous, and these are steadily being added to, for it 
becomes increasingly difficult to work steamers at a profit, seeing 
that freights continue to decline and bunker coals have become 
dearer. Messrs. William Doxford and Sons, Sunderland, this 
week launch their hundredth turret-deck steamer. She is fora 
Cardiff firm, and will be the first turret-deck vessel registered at 
that port, though the firm have now six more similar vessels 
ordered for Cardiff owners. This year so far they have launched 
25,000 gross tons of turret-deckers, and have orders for several 
very large vessels of this type, one of 12,000 tons deadweight, 
another of 8000 tons, and others of 6000 tons. 

A presentation of a solid silver Queen Anne service and tray was 
made to Mr. E. H. Saniter by the Clarence Steel Works staff of 
Messrs. Dorman, Long and Co., Limited, on Friday last at Middles- 
brough, on his leaving to take up an appointment with Messrs, 
Steel, Peech, and Tozer, Limited, Phcenix Special Steel Works, 
Rotherham. Mr. Saniter has been works manager of the Clarence 
Steel Works since their establishment, and Col. C. L. Bell, who 
made the presentation, spoke highly of his abilities as a manager. 
Mr. Saniter is succeeded by Mr. D. R. Jones, of Dowlais. 

The coal trade is somewhat better than it has been for some 
time past, and in the coke trade the demand has increased on 
export account, which has stiffened prices of coke generally. 
Foundry coke is now at 16s, 3d. per ton f.o.b., and medium at 
l4s. 3d. per ton delivered at the furnaces on Tees-side ; the 
tendency in quotations is rather upwards, and buyers are more 
likely to hear of an advance of furnace coke to 14s, 6d. than of any 
reduction, which will not be satisfactory to the ironmasters, who 
generally find coke falling in sympathy with pig iron. 

Foreign competition is rather keen in the gas coal trade. One 
instance of this is seen in the fact that the Paris Gas Company, 
which in years past has always bought Durham coal, has this year 
ordered 250,000 tons from Westphalia, and this will be sent in 
barges down the Rhine, along the coast, and up the Seine with- 
out breaking bulk. Partly owing to the coal tax, the Germans are 
making considerable inroads upon the business of Durham coal- 
owners on the Continent. Best steam coal is offered at 10s. 3d.; 
and seconds at 9s. per ton, f.o.b.; while smalls are at 4s, 3d. The 
gas coal trade may soon be expected to improve, as the slack 
season is nearing its end. Best gas coals are quoted at 8s. 3d. per 
ton, f.o.b. 


at 52s., 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been no improvement since last report in the general 
position of the Scotch iron trade. Indeed, so far as warrants are 
concerned, the tendency has again been decidedly lower. The 
market has shown considerable weakness, and the explanation 
given is that while home business is disappointing, the American 
advices indicate the probability of imports of raw iron into this 
country from the States. 

Business has been done in Cleveland warrants from 47s. 74d. for 
delivery in seven days to 42s. 2d. twenty-two days, there being 
very little business in cash iron. Scotch warrants are quoted 
Sis. 9d., and Cumberland hematite 53s., but without business being 
reported, , 

The output of Scotch pig iron is maintained, there being 86 
furnaces in blast, compared with 82 at this time last year. Of the 
total, 42 furnaces are producing hematite, 38 ordinary, and 6 basic 
tron, 

The stock of pig iron in the Glasgow warrant stores shows a 
small decrease in the past week of 30 tons, but there is a total 
increase since the beginning of the year of 275 tons, The stock 
altogether is small, amounting to only 9563 tons, 

The prices of Scotch makers’ iron do not show much alteration, 
although the tendency is certainly easier. 

There is a steady demand for Scotch hematite, which is quoted 


by merchants 56s, 6d. per ton for delivery at the West of Scotland 
steel works. 

The shipments of pig iron from Scottish ports in the past week 

amounted to 5691 tons, compared with 5202 in the corresponding 
week of last year. There was despatched to Canada 175 tons ; 
India, 170; Australia, 380; France, 10; Italy, 510; Germany, 
108; Holland, 20; Spain and Portugal, 40; China and Japan, 
125; other countries, 585 ; the coastwise shipments being 3568 
tons, compared with 2470 tons in the corresponding week of last 
year. 
The arrivals of Cleveland iron at Grangemouth in the past week 
amounted to 7747 tons, showing a decrease, compared with the 
corresponding week, of 4442 tons. There is a total decrease in 
these imports since the beginning of the year amounting to 
27,893 tons. 

The finished iron trade is without any sign of improvement. At 
most of the works there are fair orders on hand, but the outlook 
is not very encouraging, and keen competition has to be met in 
the arrangement of new business. 

The steel trade has fair employment as a whole. Several of the 
works are quite busy, and some advantage is now being obtained 
by manufacturers in reduced prices of raw material and in those 
of coal. At the same time, the general prospect is not in any case 
very bright. No doubt some shipbuilding orders are coming for- 
ward, and this may help the business a little later. 

The business done in the past week in the shipping department 
of the coal trade has been very disappointing. The total ship- 
ments from Scottish ports amounted to £197,927 tons, against 
257,616 in the corresponding week, showing the large decrease of 
59,689 tons. The falling off has occurred equally at nearly all the 
ports. It may, of course, be largely accidental, in which case we 
may look for improved exports in succeeding weeks. There is 
practically no change in the quotations of shipping coal. A good 
business has been done in household sorts for home use, and also 
in the coal for manufacturing purposes, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


MEN on ‘Change, Cardiff, are discussing the effect of the demand 
for coal by Japan and Russia, and the increased Admiralty orders 
at the beginning of the Far East troubles, 

Trustworthy statistics now show that, during the five months 
ended May 31st, they totalled 692,700 tons, being an increase of 
539,644 tons alone, not including the additional supplies to our 
own navy. The inference is that, but for this war demand, prices 
now would be much lower than they are. For a time the demand 
has slackened, and prices drooped, but an impression prevails that 
it may revive. All depends upon the issues of the conflict ; and 
shrewd observers say that definite views can soon be formed. The 
end of last week witnessed a great clearing off from all ports. On 
one day 70,000 tons left Cardiff. Many were large shipments to 
the Cape, Colombo, Santos, Port Said, &c. 

Newport coal exports, foreign and coastwise, during the week 
nearly totalled 100,000 tons, and Swansea despatched 57,839 coal, 
and about 12,000 tons patent fuel. 

Entering upon the quiet season of the house coal trade, steam 
coal has fallen into the 15s. groove. On the other hand, small 
steams are firmer, and the semi-bituminous coal of Monmouthshire 
is well maintained both in demand and steadiness of price, the best 
selling freely at 13s. 9d. per ton id Cardiff shipment. With 
regard to small steam, it was stated this week on ’Change that 
Morgan, Walkey, and Co. have just secured a contract for 20,000 
to 30,000 tons with the Belgian State Railways at 9s. 7d. per ton 
CL. 

Pitwood forestry continues to be discussed in Wales, and as 
some of the leading collieries ask for tenders for 1000 tons weekly 
—as Nixon’s did last week—it is obvious that the demands are 
great. Probably supplies will be forthcoming from Russia, which 
owns 500 million acres of pinewoods. Supplies continue from 
France and Spain, from Jacobstadt and Sundswall. Prices now, 
Cardiff and Newport, are 16s, 9d. to 17s. 

Mid-week coal price Cardiff fluctuated between 15s, and 15s. 6d., 
lds. 3d. being a popular figure for best steams. It is currently 
stated that contracts have been entered into over the second half 
of the year ona basis of 15s. Admiralty seconds are at lds. to 
14s. 6d. Latest quotations are :—Best steam, 15s. to lis, 6d.; 
seconds, I4s. to 14s. 6d.; good ordinaries, 13s. to 13s. 9d.; drys, 
13s. 6d. to 14s. Very best Monmouthshire, black vein, Newport 
shipment, 13s. to 13s. 3d.; best Monmouthshire, 12s, 9d. to 13s,; 
seconds, 12s, 6d. to 12s. 9d.; Newport, Eastern valleys, 11s. 9d. to 
12s.; smalls, 6s, net ; best small steams, 7s. to7s. 3d. House coal, 
from 15s. 3d.; trade dull ; coals offered, ordinaries, from 11s.; and 
good seconds, from 14s. No. 3 Rhondda, 14s. 9d. to 15s.; No. 2, 
lls. to lls. 3d. Patent fuel, 14s. 3d. to 14s. 9d. 

In the Swansea market steam was quoted from 15s.; seconds, 
from 13s. 6d.; ordinary large bunker coal, from 12s. 6d.; through 
bunkers, 9s.; No. 3 Rhondda coal, 15s. 3d. to 15s. 6d.; small, 9s. 
to 9s. 6d. Anthracite in better demand ; prices firmer. Malting, 
from 19s. 6d. to 22s.; big coal, 9s. 6d. to 11s. 6d.; cobbles, stiffen- 
ing from 16s, 6d.; nuts, from 17s. 6d.; peas, from 9s, 3d.; culm, 
6s.; duff, 4s. Patent fuel being from 13s. to 13s. 6d. 

Collieries were working irregularly the early part of the week, 
and nothing done Monday, meetings being held to celebrate the 
anniversary of the Federation. 

The anticipation that America was going to increase its exports 
of steel billets to Wales is being fulfilled. During the past month 
9000 tons came to Swansea alone, and last week 2131 tons came to 
Newport from Baltimore to several consignees, chiefly R. Thomas 
and Co., and Mordey, Jones and Co., Redbrook Tin-plate Works. A 
shipment also came from Philadelphia of 500 tons to the Monmouth- 
shire Tin-plate Company, 251 tons to the Waterloo, and 758 tons 
for London, and another from Baltimore of 4615 tons billets to 
Mordey, Jones and Co. 

Notwithstanding this and higher freights Welsh ironmasters 
continue large importations of ore from Bilbao and Almeria, &c., 
Ebbw Vale taking the lead with 3100 tons last week, and 2000 tons 
this week. 

At the annual meeting of Ebbw Vale shareholders this week 
a trustworthy insight into the condition of the iron and steel 
trades was given by the chairman, Mr. Brailsford: ‘‘ The 
profit and loss account showed a gross profit for the year 
of £126,951, which was less than the previous year by £51,517, 
and the diminution was entirely owing to the falling off in the 
market price of their commodities; steel rails, for instance, 
were selling at 15s. a ton less than they were twelve months ago.” 
The chairman added, ‘‘ That in their iron and+steel departments 
their market had been flooded by large quantities of steel imported 
into this country from Germany, Belgium, and America at dump 
prices, which sufficiently undercut the English market prices to 
secure the absorption and realisation of enormous masses of 
material as speedily as possible in the most available market. The 
market had been broken again and again, the conditions of labour 
had been disorganised, a feeling of instability and uncertainty 
had been engendered which was highly detrimental to trade, and 
a state of affairs had arisen which, if allowed to continue, would 
endanger the very existence of the industry. Their own results 
had only been achieved by maintaining the output of all their fur- 
naces. 

In conclus the chairman stated ‘‘ that home competitors 
were becoming ivwer ; all the large iron and steel houses in Mon- 
mouthshire had diverted their attention from that particular 
branch of which the Ebbw Vale to-day was the only survivor.” 
Some few Free Trade dissentients amongst the shareholders 
expressed dissent now and then, but at the close the report was 
seconded and adopted. 

On ’Change, Swansea, this week, it was stated that heavy 





deliveries were taking piace of American and continental steel, 


which was selling at fully 10s, per ton under home price. Pig iron 
was reported weaker in price ; business quiet. In tin-plate heavy 
shipments continued, and these and make had been fairly equai, 
stocks remaining. It was added that no fresh contracts had been 
entered into, and that the outlook was not encouraging. 

I must qualify this a little by adding that May shipments of tin 
and black plate shipments showed a total of 19,372 tons, as 
compared with 18,803 tons last year; also that the wage agree. 
ment which ends this month will very likely be renewed. An 
authority observes that employers are in favour of renewing the 
old arrangement without any substantial alteration, and the 
Union leaders, as far as can be ascertained, desire that the new 
arrangement should take place without friction. 

Owing to a fracture in machinery, four of the Beaufort mills 
have been rendered idle temporarily, otherwise all mills are busy, 
Upper Forest and Landore furnaces fully employed, and |r 
mills attached doing good average work, Spelter factories brisk, 
and some of the copper works. 

Glasgow pig iron warrants are at 51s, 9d.; Middlesbrough, 
42s, 24d.; hematite, 53s.; rails, sheets, iron and steel, remain, 
Bessemer bars, £4 7s. 6d.; Siemens, £4 10s.; big sheets for 
galvanising, £8 15s, to £8 17s. 6d.; finished black plate, £8 12s, 6, 
to £8 15s. Bessemer, coke, 11s. 6d. to 11s. 9d.; Siemens to 1s, 
Biock tin, £118 15s.; lead, £11 17s. 6d.; spelter, £21 17s. 6:1.; 
copper, £55 15s.; iron ore, 14s. _Llanelly continues busy, and 
attention is riveted upon the Harbour Bill which is now before the 
House. At the Committee meeting this week the prospects of the 
port were said to be hopeful, the port being more advantageous 
than Swansea for shipping anthracite. A witness said that tlic 
probable shipment would be 300,000 tons annually. The Bank of 
England.agree to advance the £35,000 required to complete upon 
the passing of the Bill. The electrification of the short line 
between Oswestry and Gobowen, about seven miles, is to be carried 
out oy the G. W. Railway Company. : 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 

A good demand for contract deliveries, })11t 
depressed for new sales, and prices are easier. House coal: A fair 
demand considering the season ; prices unaltered. The quantity 
of coal shipped for week ending 11th inst. was 96,252 tons 
foreign, 83,335 tons; coastwise, 12,917 tons. Imports for wee!) 
ending, 14th inst.: Iron ore, 11,400 tons; American bars, 8815 
tons; pig iron, 1170 tons; scrap, 512 tons ; pitwood, 9974 loads ; 
deals and telegraphic poles, 1944 loads. 

Coal :—Best steam, 13s. 3d. to 13s. 6d.; seconds, Ils, 3d. to 
12s.; house coal, best, 15s.; dock screenings, 5s, 9d. to 6s.; 
colliery small, 5s. 3d. to 5s. 6d.; smiths’ coal, 9s. Patent fuel, 
14s. 3d. Pig iron: Middlesbrough, No. 3, 42s. 44d.; Middlesbrough 
hematite, 53s. Iron ore: Rubio, 13s. 6d. to 14s.; Tafna, 14s. 6d. 
to 14s. 9d. Steel: Rails, heavy sections, £4 12s. 6d. to £4 1is.:; 
light sections, £5 12s. 6d. to £5 15s. f.o.b.; Bessemer steel tin- 
plate bars, £4 5s. to £4 7s. 6d.; Siemens steel tin-plate bars, 
£4 7s. 6d. to £4 10s.—all delivered in the district, cash. Tin- 
plates: Bessemer steel, coke, 11s. 6d. to 11s. 9d.; Siemens, coke 
finish, 1ls, 9d. to12s. Pitwood, 16s. 9d. to 17s. London Exchange 
telegrams: Copper, £55 15s.; Straits tin, £118 lds. Freights: 
Moderate demand, but no improvement in rate. 


STEAM coal market: 








TRADE AND BUSINESS ANNOUNCEMENTS. 


Mr. W. A. GRANGER, late of Brooke-road, Stoke Newington, 
has taken offices in Eaton Park-road, Palmers Green, London, N. 
WE are informed that David Joy and Cooper are taking works 
at Millbrook, Southampton, where all future communications should 
be addressed. 

GREEN AND Bovu.pinc have left 105, Bunhill-row, and have 
opened new premises at 28, New Bridge-street, and Little Water- 
lane, Queen Victoria-street, London, E.C. 

Mr. J. S. Hatt, Newark-on-Trent, has just despatched to a 
very large cold stores in the North one of his patent automatic 
hoists for loading and unloading from any floor carcases of 
mutton and kegs of butter at the rate of 600 per hour through 
five floors; total height, 65ft. . 

Tue shareholders of John I. Thornycroft and Co., Limited, 
have received an intimation that the directors, in view of the 
increasing size of torpedo boat destroyers, desire to acquire a new 
yard, as the accommodation at Chiswick is too limited. Con- 
ditional arrangements have been entered into with a company 
owning a suitable yard ata leading port. It is further proposed 
to incorporate the business of the Thornycroft Steam Wagon 
| Company, Limited. The Chiswick works will be retained for 
doing small marine, engine, motor car, and wagon and general 
work, while the building of larger vessels will by degrees be trans- 
ferred to the new yard. 











THE JUNIOR INSTITUTION OF ENGINEERS.—The visit to Dover 
to inspect the Admiralty harbour works announced for Saturday, 
July 2nd, has been postponed to Saturday, July 9th. 

DIAGRAM MEASURER.—We have received from Messrs. Long- 
mans, Green and Co., an ingenious device for measuring the area 
of diagrams, designed by Professor D. A. Low. It consists of a 
sheet of transparent celluloid, measuring 64in. by 3in., divided 
vertically and horizontally by black lines. The vertical spaces are 
lin. wide, the horizontal 4in. Thus the area of any contained part 
is yy Square inch. The instrument works on the principle that the 
area of any trapezoid is the product of the distance apart of its 
parallel sides into the mean distance between the sloping sides, 
It is used by placing it over a diagram in such a way that the 
extremities of the figure touch the two vertical boundaries ; read- 
ing the areaas shown by the first vertical space ; sliding the instru- 
ment in such a way as to start the second space from the point 
reached in the first, and soon. Thus the sum of the areas of the 
vertical spaces is obtained, and the whole diagram having been 
covered in this manner its area is found. Obviously, the instru- 
ment is not absolutely accurate, but it is quite sufficiently near for 
most practical purposes, is easy to use, and is very cheap, 

RoyAL METEOROLOGICAL Socitety.—The second of the afternoon 
meetings for the present session was held on Wednesday, the 15th 
inst., in the rooms of the Society, 70, Victoria-street, West- 
minster, Captain D, Wilson Barker, president, in the chair. The 
Rev. C. F. Box gave an account of some curious ‘ Effects of a 
Lightning Stroke at Earl’s Fee, Bowers Gifford, Essex, April 13th, 
1904,” A thunderstorm occurred during the early morning hours, 
and about 3 a.m. there was a blinding flash, lighting up the 
whole neighbourhood for miles around, followed immediately by a 
crashing explosion, One person stated that he saw what appeared 
to be a cylinder, and another person a ball of fire descend and 
then explode, ‘‘casting darts” in all directions. On careful 
examination in daylight it was found that in an oatfield, which 
had recently been dredged, there were three distinct sets of holes, 
ranging from Yin. down to about lin. in diameter. The holes, 
which were perfectly circular, diminished in size as they went 
downwards, and remained so on to the perfected rounded ends at 
the bottom. Upon digging sectionally into the soil, which is stiff 
yellow clay, it was found that the holes were ‘‘as clean cut as 
though bored with an auger.” An interesting discussion followed 
the reading of this paper. A paper by Mr. A, Lawrence Rotch, of 
the Blue Hill Observatory, U.S.A., describing ‘An Instrument 
for Determining the True Direction and Velocity of the Wind at 
Sea,” was, in the absence of the author, read by the secretary. 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


Fro Silesia good avcounts have been received 
during the week regarding activityand demand in 
the iron industry. Crude iron is in very good 
call, output going into immediate consumption. 
There was a little less life noticeable than for- 
merly in the scrap iron business, but in the 
malleable iron department new work has been 
coming forward much more freely. Bars and 
irders sell briskly; for hoops an increasing 
inquiry could be felt, and the plate and sheet 
trade was actively engaged, the last-named art:cle 
meeting with particularly strong request. 

Much the same is reported from Rheinland- 
Westphalia, where the position of the iron market 
has been fairly favourable of late. Makers and 
manufacturers have for the present made no 
alterations in their list rates, but the tendency is 
generally inclined to be upwards. At the blast 
furnace works activity is reported to be good, and 
the semi-finished steel trade remains very brisk 
and firm. Serap iron is in steady request, and 
the business in bars has shown much life lately. 
Employment in the hoop trade is complained of 
as being anything but good, having rather 
decreased against last month; but there was 
much life stirring in girders, the building depart- 
ment being very well engaged. Also plates and 
sheets have been showing an improvement with 
regard to demand. The Steel Convention is stated 
to have resolved not to raise prices for the third 
and fourth quarter, but rather to wait the further 
development of the iron market, 

According to the Berliner Béirsen Courier, 
negotiations between German, Belgian, and 
English rail works, which have been carried on 
for some time, led to the result that the three 
countries made an agreement regarding the 
d’ding of export orders, the English works 
r viving 56 per cent., the German mills and the 
Belgian mills 44 per cent, of the export orders. 
As the English works produce 10-3 million tons 
rails, the Germans 10-8 million tons, and the Bel- 
gian mills about two million tons, the dividing of 
the orders is strongly in favour of the English 
works. 

At a meeting held in Dusseldorf on the Ist inst. 
the Union of German Iron and Steel Makers 
resolved to form an employers’ union. 

The coal and coke trade in Silesia has been in 
satisfactory condition last week, engine fuel meet- 
ing with active request ; in house coal stocks 
begin to be rather heavy. Steam coal was 
raised 50 pf. p.t. 

Sales in engine coal on the Rhenish- Westphalian 
market are fairly large. Several works in West 
Germany and one in Westphalia are said to have 
complained of the syndicate coals, and threaten 
to purchase fuel in England, Shipments generally 
have been a little more extensive than previously. 
Coke is a little bit dull. 

Consumption in pig iron has been tolerably 
satisfactory on the Austro-Hungarian market. 
Building material is in good request, while the 
plate and sheet trade has shown but very little 
life. Wire nails are neglected. 

Coal and coke sell fairly well on the Austro- 
Hungarian market, quotations are the same as 
before. 

Life increases in the iron and steel trades of 
France ; nearly all branches have been reported 
in good occupation, and there is prospect of more 
work coming to hand presently. The tone is firm 
generally, but a rise in prices has not taken 
place. 

The coal trade is somewhat dull in France, 
purchasers being very slow about the placing of 
fresh contracts. The Paris gasworks have 
ordered 250,000 t. Westphalian coal for the end 
of July of present year, which are to be delivered 
vid Rotterdam, 

Prices have been showing a stiffening tendency 
in the Belgian iron industry, and this means that 
more confidence is generally felt. Further im- 
provements and favourable developments in the 
Belgian iron trade depend to a certain extent on 
the forming of the International Union, which 
the newly-founded Belgian Steel Convention 
trying to bring about between the German Steel 
Cenvention and that among the French iron- 
works which take place in the export trade. 

Nothing has happened in connection with the 
Belgian coal industry that would be worth re- 
porting, rather a moderate trade being done all 
round, 








LAUNCHES AND TRIAL TRIPS. 


NEWBURN, single-deck type steamer ; built by, 
Swan, Hunter, and Wigham Richardson, Limited ; 
to the order of, Newcastle Steamship Company, 
Limited ; dimensions, 350ft., 47ft. by 27ft. 3in.; 
to carry, 5800 tons deadweight ; engines, triple- 
expansion, 23}in., 39in. by 66in. by 45in., 
pressure 180 Ib.; constructed by, Wallsend Slip- 
way and Engineering Company, Limited ; the 
performance of the vessel was satisfactory ; trial 
trip, June 7th. 

ADRIATIC, steel screw steamer ; built by, Irvine’s 
Shipbuilding and Dry Docks Company, Limited ; 
to the order of, Messrs. W. F. Cockerline and 
Co., Hull ; dimensions, 336ft., 47ft. by 24ft. 10in.; 
engines, triple-expansion, 24in., 38in., 64in. by 
{2in., pressure 160 lb.; constructed by, Richard- 
sons, Westgarth and Co., Limited ; a mean speed 
of 11 knots was attained ; launch, June 8th. 

_HILLBROOK, spar-deck steamer; built by, 

Northumberland Shipbuilding Company, Limited ; 
to the order of, Messrs. Hugh Evans and Co., 
Liverpool ; dimensions, 350ft., 48ft. by 30ft. 10in.; 
to carry, 6400 tons deadweight ; engines, triple- 
expansion, 24in., 39in., 66in. by 49in., pressure 
1801b.; constructed by, Richardsons, Westgarth 
and Co.,*Limited; a speed of 104 knots was 
easily attained ; trial trip, June 10th. 

STORK, steel screw steamer ; built by, Messrs. 
topner and Son, Stockton; to the order of, the 
General Steam Navigation Company; dimen- 
sions, 281ft., 38ft. 3in, by 20ft.; to carry, fruit 
and Mediterranean produce; engines, triple- 
—— 22in., 35in., 59in. by 39in., pressure 
1701b.; constructed by Richardsons, Westgarth 
and Co., Limited ; launch, June 14th. 
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8lst May, 1904. 


12,363. Door Fasteners, N. W. Laurie, London. 

12,364. Sconce for CANDLESTICKS, A. Hardy, 
London. 

12,365. TeLpHERs, Siemens Bros. and Co., Limited.— 
(A. S. Clift, Germany.) 

12,366. FasTENiNos for WATERTIGHT Doors, A. E. Stove, 
London. 

12,367. MecHanisM for MecHANnicaL Hammers, L. L. B. 
Denis, London. 

12,368. ADJUSTABLE WINDOW ScREENS, J. C. 
London. 

12,369. INvALID Beps, J. Powley and J. C. Dietrich, 
London. 

12,370. Caance Spzep Gear for CycvEs, Société Terrot 
et Cie., London. 

12,371. Rotts for Twist Dritis, 8. Denk and L. O. 
Tafel, London. 

12,372. TeELeGR.«: IC TRANSMITTING APPARATUS, J. T. 
Armstrong ana A. Orling, London. 

12,373. Maximum Demanp INpicator, Nalder Bros and 
Thompson, Limited.—(R. S. White, United States.) 

2,374. Arn Brakes, G. Westinghouse, London. 

,3875. Ciocks or Time Inpicators, G. B. Bowell, 

London. 

12,376. Fire ALarms, A. H. McNeil and the Pearson 
Fire Alarm, Limited, London. 

12,377. ADJUSTABLE FLAME SpREADERS, J. Wolfson, 
sondon. 

12,378. Cups, E. Moor, London. 


Bowe, 


lst June, 1904. 
12,379. Support for ELectric Fittines, J. G. Irving, 
Nottingham. 
12,380. Lock, A. Johnson, Pontnewynydd, near 
Pontypool, Monmouthshire. 
12,381. Burners, J. Hinks and Son, Limited, and H. 
D. Hinks, Birmingham. 


12,382. Ex.ectric InsuLators, H. J. Trautmann, 
London. 
12,383. ANTI-CONCUSSION SPRING Gzar, C. M. Ainslie, 


Mintlaw Station. 

12,384. GRAIN-THRESHING Macuinxs, A. G. Mabardi, 
Manchester. 

12,385. APPARATUS for TestiING SuGaR, C. F. R. Weiss, 
Manchester. 

12,386. Paper Knives, T. Cummings, Nottingham. 

12,387. Burrons, E. J. Avison, Leeds. 

12,388. Tannino of Hives into Leatuer, N. L. Tullis, 
Glasgow. 

12,389. STANDS 
Birmingham. 

12,390. CycLe Sappuigs, J. B. 
Birmingham. 


for PHonoorapus, F. C. Hare, 


Brooks and J. Holt, 


12,391. ADVERTISING Sion, T. and W. Stanley, 
Birmingham. 

12,392. Vatve, J. Massey and W. J. Edwards, 
Salford. 

12,393. INSTANTANEOUS BATH-WATER Heater, H. Key, 
Middlesbrough. 

12,394. Gurpgs for Sprinninc Macarnes, J. Varley, 


Keighley, Yorks. 

12,395. BrackeT ATTACHMENTS for Starr Rops, J. J. 
James, Birminghara. 

12,396. Dressinc Fisres, J. Tickel and J. Carter, 
Manchester. 

12,397. TreaTING Fipres, Textile Fibres, Limited, 
and J. Tickel, Manchester. 

12,398. Wacons, C. H. Brigg, Huddersfield. 

12,399. Measuninc Mercuanism, J. H. Blackburn, 
Anderton, Lancashire. 

12,400. LirHocRAPHIC MacHINEs, M. Smith, Reddish, 
near Stockport. 

— Tires, T. Jackson and A. Miles, Prestbury, 
Glos. 

12,402. Loom SxHutties, M. 
Chambers, Halifax. 

12,403. BURNER TuBgEs, G. Helps, Nuneaton. 

12,404. Bar Presses, D, McGill and E. F. Clarke, 
Birmingham. 

12,405. Propucine 
Sommer, London. 

12,406. EconomIcaL 
Birmingham. 

12,407. CHANGE Spexep Gear for Motor Cars, K. 8S. 
Murray, London. 

12,408. Apparatus for Coo.inc Begr, G. G. Picking 
and W. Hopkins, London. 

12,409. Carmney Cow s, T. Jamieson, Glasgow. 

12,410. Cire for ATTACHING TiIcKETS to WEARING 
AppaREL, W. Dickie, Glasgow. 

12,411. CaLirpers, R. Dickie, London. 

12,412, BILLIARD Cue Tips, H. Heather and B. Hartley, 
St. Helens, Lancs. 

12,413, Arm ComprsEsors or Pumps, J. and G. Keith, 
London. 

12,414. AUTOMATIC LUBRICATING APPLIANCE, R. Kunicke, 


H. Sidebotham and J. 


KNEADABLE Materia, H. C. 


BraKE Bock, J. E. Brown, 


12,415. RECEPTACLE for HotpinG Letters, F. Mitchell, 
London, 

12,416. Wririne Desks, F, Mitchell, London. 

12,417. PRopucinG Non-pEpositT BrErs, W. G. Storrier, 
Alloa, N.B. 

12,418. Swircues, F. H. de Veulle, Coventry. 

12,419. FIBRE - CLEANING Macuinery, J. Smith, 
London. 

12,420. NEEDLE THREADER, T. A. Heathcote and T. B. 
Jones, Newcastle-on-Tyne. 

12,421. TRam Wuegt, G. D. Jones, Treharris, Glam. 

12,422. Fivrers for Water Botries W. Stephenson, 
London. 

2,423. Printinc TeLEGRAPHS, L. Kamm, London. 

2,424. Cabinets, A. J. Murphy, London. 

2,425. PHonocrapus. H. C. Braun and C. West, 
London. 

12,426. VARIABLE SPEED and RevERsING Gear, W. J. 
Iden, Coventry. 

12,427. FeEDING SHEETS of Paper to Macuings, F. E. 
Blaisdell, London. 

12,428. FeEDING SHEEts of Paper to Macuings, F. F. 
Blaisdell, London. 

12,429. Moucp for Propucine Svass, H. G. B. Brunck- 
horst and H. Knechtel, London. 

12,430. AppLIANce for TREATING the Turoat, K. R 
Leupold, London. 

12,431. Steam Excavators and Crangs, H. Jubb, 
London. 

12,432. Horstrnc Appuiance, H. G. Thomas and C. W. 
Brown, Loughton, Essex. 

12,433. INSULATING MATERIAL, The Rritish Thotson- 
Houston Company, Limited.—({Al/gemeine Elektrici- 
tiéis Gesellschaft, Germany.) 

12,434. Execrric Meters, The British Thomson- 
Houston Company, Limited.—(Allyemeine Blektrici- 
tits, Gesellschart, Germany.) 

12,435. Circuit Breakers, J. R. Spurrier, London. 

12,436. PicrurE Hanaers, H. W. Dover, London. 

12,437. Boor Macutnery, F. H. and H. 8S. Pochin and 
W. A. Harris, London. 

12,488. Sarety Vatves, W. D. Pallett, London. 

12,439. Etectric Fire ALarM, F. Hubber and W. G. 
Higgs, London, 

12,440. PHARMACEUTICAL CompounD, H. E. Newton.— 
(Farbenjabriken vormals Friedrich Bayer and Co., 
Germany.) 

12,441. SasH Weicuts, A. C. Noller, London. 

12,442. Srpe-stip Device for Tires, F. H. Sterling, 
London. 

12,443. FounTAIN Pens, E. W. Warriner, London. 

12,444. OBTAINING PoweR from the ATMOSPHERE, G. 
James and E. J, Richardson. 





12,445. Drittinc Macaines, H. A. Jones, H. Parks, 
and the Phenix Dynamo Manufacturing Company, 
Limited, London. 

12,446. ILLUMINATING MICROGRAPHIC REPRESENTA- 
tions, O. H. F. Vollbehr, London. 


12,447. STEAM SuUPERHEATERS for BoILERs, - Navies, 
London. 
12,448. SurcicaL WasHsTAND, W. P.” n—(J. 


Schoberl, Germany.) 

12,449, ALTERNATING CURRENT Moror, F. neiss and R. 
Klemm, Liverpool. : 

12,450. Brnpine for Documents, W. Mansford and P. 
Forge, London. 

12,451. Coupiines for RatLway Wacons, H. Hardy, 


12,452. ArmMospHERIC Hammers, O. Imray.—(Kalker 
Werkzeugmaschinenfabrik Breuer Schumacher and Co., 
Aktiengesellachaft, Germany.) 

12,453. ConsTRUCTING FouNDATION Pixgs, I. Vandone, 
London. 

12,454, FrrePRoor Curtains for THEATRES, T. Mullock, 
London, 


ton, London. 

12,456. Cash Reoisters, The National Cash Register 
Company, Limited.—{ National Cash Register Company, 
United States.) 

12,457. Cash Reaisters, The National Cash Register 
Company Limited.—(National Cash Register Com- 
panu, United Siates.) 

SPEED-RECORDING Apparatus, J. P. Rock, 


12,459. Cuancgk and Reversinc Gear, W. G. Wilson, 
London. 

12,460. SreRILisinc Apparatus, F. Boehm and J. H. 
Heap, London. 

12,461. Vatves, W. M. Still, London. 

12,462. Pressure VaLves, W. M. and E. H. Still, 
London. 

12,463, TrrEes for VenicLe WHEELS, E. C. Montecuccoli, 
London. 

12,464. ControLiers, T. J. Ridge and P. Tracy, 
London. 


2nd June, 1904, 


12,465. Gear for Per {orors, J. F. Humphrey, 


Liverpool. 

12,466. SKELETON Ly wv Pans, H. Riding, Man- 
chester. 

12,467. Exxecrric Fans, Veritys, Limited, and C. B. 


Walker, Birmingham. 

12,468. Maxine Guiass Borries, D. Rylands and B. 
Stoner, Harrogate. 

12,469. Freeper Boxes for Execrric Licut, J. R. 
and 8S. H. Penning, Sidcup. 

12,470. Brakes for PeRAMBUCOTS, 
Nottingham. 

12,471. Sarery Vatves, R. L. Ross and E, J. Walthew, 

anchester. 

12,472. Firurep Centre for Rois of Paper, F. J. 
Hodges and F. W. Neale, Bristol. 

12,473. Pneumatic PercussivE Tooxs, J. E. Dexter, 
Bradford. 

12,474. Pickers for Looms, R. J. Parkes, Liverpool. 

12,475. Hzap-wasHING APPARATUS, P. Fischer, Berlin, 
Germany. 

12,476. CLEANING CiGaR Hovpers, I. Bloch, Berlin, 
Germany. 

12,477. Havuiinc Gear, E. Waddington, Barrow-in- 
Furnace. 

12,478. Curtain Hanoers, H. and 8S. Bracewell, 
Glasgow. 

12,479. BRAKE MecuanisM for CycLes, W. H. W. Phinn, 
Birmingham. 

12,480. Meat PRESERVING PowpeRr, J. Miiller, London. 

12,481. AUTOMATICALLY OPENING CABINETS, M. Chap- 
man, London. 

12,482. FiusHine CisteRrns, T. Till, Derby. 

12,483. Compounp Meta.iic Tuse, T. B. Sharp, Bir- 
mingham. 

12,484. CycLe SPANNER or WRENCH, A. Fry, London. 

12,485. SHAKING BaRRELs, W. Kenwright, Birming- 
ham. 

12,486. Hgts for Boots, R. H. Southall and P. Y. 
Harrison, Leeds. 

12,487. ELecrricaL Wricut Puve, H. C. P. Jean and 
H. Peirson, London. 

2,488. STERILISING APPARATUS, J. E. Arnold, London. 

2,489. Maps, W. H. Besant, London. 

2,490. Tractors for Tow1nc Boats, 8. W. 
London. 

12,491. TRANSPORTING Live Aquatic ANIMALS, A. Wiget, 

mdon. 

12,492, AppaRaTus for MAKING FLour, A. R. Tatter- 
sall, London. 

12,493. TREATING PILE Fasric, F. Child and E. Thewlis, 
Huddersfield. 

12,494. SusPENDER and Garter, R.Hannan, Glasgow. 

12,495, Sprrit WaTER Borer, W. L. Woodgate, Retford, 
Notts, 
12,496. CoIN-OPERATED VENDING Macuings, C. A. Day. 
—(The Vending Machine Company, United States.) 
12,497. AvuTo-HARPS, E. Cruger, Kingston-on- 
Thames. 

12,498. ManuscrieT Houtper, A. C. Esson, Kingston- 
on-Thames. 

12,499. Hosgz Supporters, P. R. J. 
Woods, Canada.) 

12,500. WiInDMILLs, W. Curtis, Kingston-on-Thames. 

12,501. Ram.ways for Recreation, C. H.S. Kirten and 
F. S. Terry, Kingston-on-Thames. 

12,502. ADVERTISING APPARATUS, C. K. Mills.—(&. Vidal 
and L. Regnault, France.) 

12,503. NAVIGABLE AERIAL MAcHINEs, F. A. Barton, 
London. 

12,504. MuLTI-coLouR Printinc Macuings, F. R. E. 
Koehler, London. 

12,505. COLLAPSIBLE SHUTTER or BLIND, G. McMullen, 
London. 

12,506. Propuction of Vapour for Motors, J. B. 
Fournier, London. 

12,507. Ercuine, W. G. Thorpe, London. 

12,508. Ammunition, G. C. Baker, London. 

12,509. GOVERNING INTERNAL ComBUSTION MorTors, 
O. B. Granville, London. 

12,510. Factas, F. C. A. Jefferys, London. 

12,511. Moutps for Gotr Batis, P. H. Haddleton, 
London. 

12,512. New Corour Lakgs, H. E. Newton.—(Farben- 
Sabriken vormals Friedrich Bayer and Co., Germany.) 

12,513. Lupricators, P. H. Smith, London. 

12,514. Tents, H. L. Gulline, London. 

12,515. Apparatus for Curtinc Burrer, R. Petrisi, 
London. 

12,516. Frreticuters, W. A. P. Werner and The Ash- 
ton Perfect Firelighter Company, London. 

12,517. Inpuction Corts, V. B. Delves-Broughton and 
J. A. Cole, London. 

12,518. MATERIAL for Damp CoursEs in BuILpINe, W. 
L. Watson, London. 

12,519. TarGET Practice Apparatus, J. B. A. Lege, 
London. 

12,520. Vatve for ConTROLLING VOLATILE FLUIDS, 
J. Thorn, London. 

INTERNAL COMBUSTION Molas, 


H. W. Wilson, 


1 
1 
1 Wood, 


Willis.—(J. D 


ENGINES, J. 


London 

12,523. EXPANDING MouLpDs for use in MAKING TIRES, 
A. J. Boult.—(J/.-M. Piquera, France.) 

12,524. Resinrent TrrEs and Fasteninc DEVICES, 

. 8. Morrison, London. 

12,525. Boot Stirrengrs, E, Arnold and R. Ochmchen, 
London. 

12,526. Borrte FILvine Andre, 
London. 

12,527. Motassgs Foop for ANIMALS, R. V. 8. de Tornya, 
London. 

12,528. CrEerE Paper, J. 
London. 

12,529. Vacuum Pump, J. Zeitlin, London. 

12,530. ConnecTinc RarLway and Tramway Ral_s, 
A. Amnbert, London. 





Apparatus, E. 


Scheffer - Hoppenhdfer, 


12,531. Currine and FLatreninG Hors, W. D. Stewart, 
London. 

12,532. DRAUGHT PREVENTER for Doors, 8S. Dure and 
J. Cleak, Birmingham. 

12,533. Topacco Pipg Scraper or CLEANER, G. Nobes, 
London, 

12,534. Junction for NoN-ANNULAR TIRE TUBES, M. 
McNally, London. 

12,535. TRANSPORTING GREEN MALT, 

Liverpool. 

12,536. Mera Capsues for CLosine Borr.es, E. Golt- 
stein, Liverpool. 

12,537. Cain Stops, J. H. Sunner and E. Edwards, 
London. 

12,538. MuLtiI-coLourR Wes PRINTING Macutngs, R. C. 
Annand, London. 

12,539. Fegp WaTER Puririer, W. Cowern, London. 

12,540. Stgam Generators, P. Bez, London. 

12,541. X Rays, A. de Montlaur, London. 

12,542, Caucks, G. R. Rich, London. 

12,543. ELecrric VEHICLE TROLLEYs, T. D. Whitehead, 
London. 

12,544. CasH Recisters, The National Cash Register 
Company, Limited.—(The National Cash Register 
Company, United States.) 

12,545. ALTERNATING CURRENT ELECTRIC METERS, 
Allgemeine Elektricitiits-Gesellschaft, London. 

12,546. CENTRIFUGAL GovERNORS, The Warwick 
Machinery Company, Limited.—(The General Electric 
Company, United States.) 

12,547. Automatic Latugs, C. Schiirmann, London. 

12,548. Rat Joints, W. H. Hovenden, London. 

12,549. ComBINED FurnituRE, A. Rust, London. 

12,550. Desks, F. C. Valentine, London. 

12,551. Percussion Fuses for Exp.osive SHELLS, C. P. 
Watson, London. 

12,552. Buinps, A. W. Tooley and G. F. Richardson, 
London. 

12,553. GraineD Woop Biocks, O. Gradenwitz and M. 
Lubecius, London. 

12,554. TRaM Rams, E. A. Adams, and J. and W. 
Wright, Birmingham. 


C. Steinert, 


June 8rd, 1904. 


12,555. Botrte Caps, T. H. W. Idris and Idris and 
Company, Limited, London. 


12,556. APPLIANCE for SzEwinc Macuines, K. Hug, 
Baden, Germany. 

12,557. SuspeNpInG Curtains, J. Baur, Diisseldorf, 
Germany. 


12,558. CatcH for Dovste CoLtitars, P. W. Taylor, 
London. 

12,559. Sockets for EARTHENWARE Pirgs, L. Clark, 

ondon. 

12,560. Motor Cycies, G. W. Hargreaves and J. D. 
Cross, Halifax. 

12,561. SHUTTLE CHANGING Looms, The British North- 
rop Loom Company, Limited.—(The Northrop Loom 
Company, United States.) 

12,562. Srays for Frencn Winvows, F. J. 
Liverpool. 

12,563. AuTomaTiIc TRACK CLEANER, A. Coore, Sunder- 
land. 

12,564. Larus, T. H. Gannon, Rochdale. 

12,565. TrrEs for Motor VeuiciEs, T. Woolfall, Roch- 
dale. 

12,566. INDIA-RUBBER Sous for Boots, W. H. Johnson, 
Leicester. 

12,567. Fasteners for MarabBout Stoigs, W. H. John- 
son, Teicester. 

12,568. Improvep Evectric Meter, J. D. F. Andrews, 
London. 

12,569. Ear Grip for Fountain Pens, A. Monk, 
Stockport. 

12,570. Process for Maxine Bricks, T. Winstanley, 
Formby, Lancs. 

12,571. Jornt for Mirrors, J. E. and H. A. Squire, 
Birmingham. 





Abbott, 


12,572. Frames for Street Manwoues, A. Cairns, 
Glasgow. 

12,573. FertitiserR, G. P. Beater and P. Toppin, 
Dublin. 

12,574. InDIA-RUBBER TuBEs, J. Corson, Bradford, 





0 Se 

12,575. Hatcu Coamines, J. Carmichael, Stockton-on- 
Tees. 

12,576. REmovine Sanp from PaPer Putp, F. W. Dobson, 
Manchester. 

2, MetHop of TwisTING Yarns, J. 
Manchester. 

12,578. Apparatus for WinDING YaRN, J. Corrigan, 
Manchester. 

12,579. Macutne for WercHING Seep, Xc., G. Rosling, 
Hull. 

12,580. WHEELS for SPINNING Frames, J., P., and N. 
Fraser, Glasgow. 

12,581. Motor Cycie Rest, J. Clifton, Tonbridge, 


D. Whyte, 





<ent. 

12,582. FEED-waTER Heaters, &c., W. Shore, Man- 
chester. 

12,588. PRINTING SELVEDGES on CoTron, The Calico 
Printers’ Association, Limited, and W. W. Wilson, 
Manchester. 

12,584. SELF-AcTING MuLEs, J. Heuze, Manchester. 

12,585. PLuas for ExpLosion Enornes, J.C. Anderson, 
Manchester. 

12,586. BorrLe CAPPING 
Glasgow. 

12,587. Caso RecisTers and Inpicarors, F. J. Work- 
man, Gloucester. 

12,588. TuBULAR or WIRELESS Hince, W. T. Falconer, 
Edinburgh. 

12,589. AUTOMATIC 


Macuixes, W. Cooper, 


Curmney Pot, G. Newbury, 


London. 
2,590. Harr Tre Waiver, M. Hartnell, London. 


“) 


1 

1 1. ELevators for Straw, A. Burton, London. 

12,592. Toots Brusues, W. Y. H. Hall, London. 

12,593. Jomnt for Rops, A. E. Hubert and W. Edwards, 
London. 

12,594. SCAFFOLDING and Stacine Cups, E. L. Poyser, 
Nottingham. 

12,595. Device for PRoPELLING Suips, W. West, Round- 
hay, near Leeds, 

12,596. Becycies, W. Smedley, Crewe. 

12,597. The Casep Rupper HEEL, A. Wilson, Syden- 
ham. 

12,598. TRAVELLING Cases, W. Gibson and E. G, Rout- 

, London. 

9 Wrincinc Macarngs, T. B. Pearson, London. 
12,600. TuBEs and Bossins for Sprnninc Frames, H. 
Pearse and Co., Limited, and J. Emmott, London. 

12,601. Harr Ner Cass, C.-M. Smith, London. 

12,602. HotpEr for Parts, J. Welby, London. 

12,603. TREATMENT of MINERALS, G. Evans, London. 

12,604. Macuinery for WasHine Coat, W. O. Wood, 
London. 

12,605. Apparatus for DiscHARLING CLINKERS on 
Boarp Suir, F. G. P. Preston and G. C. Ralston, 
London. 

12,606. MetHop of Coo.ine Fiurips, W. H. W. Proctor 
and W. Morgan, Coventry. 

12,607. Evecrric Lamp Houwper, E. C. H. Tiffin, North- 
wood, Middlesex. 

12,608. Construction of Bootes for Veuicies, I. A. 
Timmis, London. 

12,609. Toot for Frxinc Gas ADAPTERS, 8. R. 
London. 

12,610. Fast-vyinc Hanpies in Brusugs, O. Hiigle, 
London. 

12,611. Foe 

12,612. Drv 
W. Walser, 

12,613. FERMENTIs 

12,614. Brus, P. A. Siirechinger, London. 

12,615. THERMO-ELECTRO Pixgs, I. Katz, London. 

12,616. Boppin Winpinc Macuinegs, J. Schiirer-Nuss- 
baumer, London. 

12,617. Sargety O11 Can, E. Dubs, London. 

12,618. Boppin WinpING Macuines, J. Schiirer-Nuss- 
baumer, London. 

12,619. CARBURETTERS 















Davies, 


cots, J. Henderson, London. 
JADIEs’ Skirts, K. E. Weber and 


a. 
Bune, J. Lohmann, London. 





for Exptosion Enoines, C. 





Moisson, London. 
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12, Wsicuine Apparatus, A. W. Jones, London. 

12621. Sea Gotp Recovery, C. 8. Bailey, Jersey, 
Channel Islands, 

2,622. Copyinc or SCULPTURING MACHINES, G. Haelbig, 
London. 

17,623. ELectric ConTROLL¥Rs, The British Thomson- 
Houst »n Company, Limited.—(The Genera! Electric 
Company, United States ) 

12,624. Frre-arms, L. B. Willoughby, London. 

2,625. Rermsrorcep Concrete Construction, E. P. 
Wells, London. 

12 626. Rock Daitiina Macuings, W. C. Stephens, 

Lendon. 
2,627. NrTRATED CaRBO-HYDRATES, A. Hough London. 
. Motor Car, F. Keith-Jones, London. 
9. Suarcica Spits, 8. C. Joyce, London. 
. D.TERGENT for Dg-GuMMING Fisrgs, S. Wch'e, 
zondon, 

12,631. SgepaRaTING VEGETABLE Fisres, 8. Wohle, 
London. 

12,632. Derercznt for Scourrinc Woot, 8. Wohle, 
London. 

12,633. SEPARATING Zinc by Exxcrro.ysts, W. L. St. 
J. Alton and W. Ramsay, London. 

12,634. TreaTMENT of FERROCYANIDES to OBTAIN 
Hyprocyanic Acip, A. G. Bloxam.—(/. Tcherniac 
Germany.) 

12,635. Fire Krinpver, F. J. Schneider, London. 

12,636. Caso Reoisters, The National Cash Kegister 
Company, Limited.—( Nationa! Cash Register Com- 
pany, United States.) 

12,637. New Exp.osivs, P. and A. Weiller, London. 

12, Dravucut Recutators for BorLeR FURNACES, 


620. 
> 


L Courtot, London. 

12,639. Apparatus for VAPpoRISING AmMMontA, J. Rob- 
son, London. 

12,640. Copyinc Macuings, H. Schining, London. 

12,641. Sroprers for Borruss, P. H. Levi, London. 

12,642. TrRamcaR Seats, W. Watson and D. Cristol, 
London. 

12,643. CoNTINUOUS-CURRENT ELEecTric Morors, A. 
Mégroz, London. 

12,644. ELecrrica, Troucus Conpuits, J. J. Bate, 
Liverpool. 

12,645. Necktie and Cotitar Reraryer, O. Winkler, 
London. 

12,646. Sanitary Dusrsin, H. Hartley, London. 

12,647. AppaRaTos for VARNISHING Ca‘ks, 
Kriimer, London. 

12,648. Massace ImpLEMENTs, J. Barker, London. 

12,649. MEcHaNICAL Toy, J. B. Adams, London. 

0. Toy, J. B. Adams, London. 
51. Stop Fastener and Tre RETAINER, 

McClellan, London. 

12,652. Lockivc R 1rway CARRIAGE Doors, A. W. In- 
wood, London. 

12,653. INHALING 
London. 

12,654. FLUID-PRESSURE BRAKE Apparatus, H. H. 
Lake.—(The New Yo:k Air Brake Company, United 


States.) 


G. 8. 


APPLIANCES, F. and F. Wanz, 
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. StirreverR for Boots and Sxo-s, F. Quarmby, 
‘<eighley, Yorks. 
12,656. MAcHINE for CLEANING Knives, A. H. Ross 
H. J. Wilkins, London. 
657. DeracnaBLeE Hees Of Boors, A. C. Williams, 
London. 
12,658. Centre Gas Vatves, T. Redman, Bradford. 
12,659. Gas W.SHERS or ScruBBEeRS, T. Kedman, 
Bradford. 

12,660. PREveNTING the Sativa ENTERING the Mouts- 
piece of a Pips, W. 8. Ferguson, Exmouth. 
12,661. Hanpies of Bats, E. L. Curbishley, 

chester. 
12,662. GRatN-DRYING Rack, W. Morgan, Dumb!ane, 
Perthshire. 
12,663. ScBstiruTE for O1tcLoTH, W. Melville, W. V. 
and P. L. Rees, Manchester. 
SoLvution for Layinc Dust on Roaps, F. J. 
imons, Manchester. 


Man- 


Mortar MILLs, J. Turner, Manchester. 
i7. New Automatic Racorver, 8. 8. Berry, Man- 
cnester.=3, 
12,668. Construction of Fotpinc Berstears, J. A. 
Holden, Manchester. 
,669. REVERSIBLE Gripper, L. Parker, Nottingham. 
2,670. Barus, F. T. Harrington, Liverpool. 
2,671. Warp Stop Motions, E. -Hollingworth.—(7he 
wnp*on and Knowles Loouw Works, United States ) 
2,672. Ciips for Gas and WaTEeR Matns, G. Helps, 
Nuneaton 
12,673. Trousers StrETcHERS, E. L. Baddeley, Man- 
chester 
2,674. GoLr Batts, W. Cunningham, Glasgow. 
4 Tramway and Raitway Rai Jornts, G. 


7. Hay Cotvectors, J. Clay, London. 

z Means for FLUsHING SEWERS, H. 
Stockton-on-Tees. 

12,679. TrRoLLEY Heaps for ELectric Tramcars, H. 
James and A. West, Sheffield. 

12,680. KNITTING MacHines, F. Corpelet and A. Dupré, 
Manchester. 

12,68L, Cove.ines for RarLway RoLuine Stock, W. H. 
Freemantle, Southampton. 

12,682. Lockets, T. Wilcox, Birmingham. 

12,683. ARMOURED Hoss, H. H. 8S. Scott, London. 

— PETROL CARBURETTIC Gas Lamp, H. F. Pegden, 
Hull. 

12,685. ATTACHING BrLtiaRD Cue Tips, C. E. Player, 
Penryn, Cornwall. 

12,686. Spark ResisTER for Locomotives, J. Younger, 
Nottingham. 

12,687. Macutnery for Po isHine 
Mathewson, Dundee. 

12,688. Curr Protector, A. Leduc, London. 

AstTI-SkIDDING Device for WHEELS of Motor 
Cars, F. H. Richardson, London. 

12,690. Macuines for Makrnc Box Buanks, A. J. 
Boult.—(W. Healy, United States.) 

12,691. TRANsMISsION of TELEPHONIC CURRENTS, C. 
Turchi, London. 

12,692. Domestic Fire-piaces, J. E. Russell, London. 

12,693. ReoisTeR Stoves, J. E. Russell, London. 

12,694. MANUFACTURE of PHosPHoRUS, E. W. Wheel- 

ght, London. 

». WALVE MEcHANISM for ELASTIC-FLUID TurR- 
BINES, The Warwick Machinery Company, Limited. 
—(The General Electric Company, United States.) 

12,696. Evastic- FLUID TurRpines, The Warwick 
Machinery Company, Limited.—(The General Electric 
Company, United States.) 

12,697. Srgzam Generators, E. A. Carclan.—(The 
General Electric Company, United States.) 

12,698. Pumps, E. A. Carolan.—(The General Electric 
Company, United States.) 

12,699. Wire Nalt-pRivinc Macurygs, W. Frankel, 
London. 

12,700. ImprRoveD Lirtinc Jack, J. Stephens, Staines, 
Middlesex. 

7 Pire Jornts, S. 


Skelton, 


Stove, R. C. 


12,689. 


Feast and W. Osmond, 


London. 

12,703. Movxp for Forminc Bricks, W. R. Taylor,- 
London. 

2,704. Fiuip Pressure Brake Apparatus, H. H. 
Lake. —(New York Air Brake Company, United 
States.) 

2,705. FocnTAIN Pen Fituers, J. M. Nolan and A. K. 
Watts, London. 

12,706. Kitns for Burninc Cement, W. S. Akerman, 

ndon. 

12,707. Propucinc ELgcTRICAL KgsIsTANCE BopIEs 
from Carsipe of Siticox, W. P. Thompson.— 
(Chemisch Elcktrische Fabrik “ Prometheus” G.in. b. H, 
Germany.) 





12,708. FrrgeRoor FLoorina, F. Harrison and J. Cran- 
ston, London. 

12,709. TYPEWRITERS, 8S. 
London. 

12,710. Typewriters, S. 
London. 

TYPEWRITERS, 8S. 

London. 

12,712. Roratinc Bopigs in MACHINERY, A. 
London. 

12,713. Macuine for Mixina Sanp, H. Friederichs, 
London. 

12,714. Pant for Suip’s Borroms, A. Clausen, London 

12,715. Firing MecuanismM of OrpNancE, Sir W. G. 
Armstrong, Whitworth and Co., Limited, and S. M. 
Mu: ray, London. 


Henlein and H. Wasem, 


Henlein and H. Wasem, 


Henlein and H. Wasem, 


Ritcker, 
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12,716. PUNCTURE-PROOF SHIELDS for PNEUMATIC TIRES, 
C. Kopp and D. Hone, Birmingham. 

12,717. ADJUSTABLE JorNnTs for Conswict Pores, J. W. 
Radford and J. G. Greaves, Nottingham. 

12,718. Maturine of Wuiskey, J. McKenny, Dublin. 

12,719. Rirce Carrier fur Bicycies, W. A. Lewis and 
S. Williams, Cardiff. 

12,720. Loom PickER PREsERVERS, H. 

lifax. 

l l. SELF-AcTING MuLEs, F. Houget, Manchester. 

12, Truss for Support in HERNIA, H. L. Robinson, 
Halifax. 

12,723. APPLIANCE for PRUNING Fruit, F. N. Philpott, 
Guernsey. 

12,724. TusuLaR Hanpigs, J. Sankey 
Limited, and G. H. Sankey, London. 

12,729. OpeRaTING Rarts and Points 
Tramways, G. D. A. Parr, Leeds. 

12,726. AuTomaTic SMOKE INpDicaToR, J. 
Leeds. 

12,727. AUTOMATON MOVEMENTs in Pictures, B. Brad- 
ford, Higher Tranmere, Cheshire. 

12,728. ANSWER CaRDs, M. Bewer, Latibegast bei 
Dresden, Germany. 

12,729. ELectric Rartwars, R. C. Sayer, Bristol. 
,730. Rotary Morors, J. Holt, Aston Manor. 

31. INTERNAL ComBusTION Enoings, R. Kennedy, 
Shettleston, near Glasgow. 

2,732. Cyc_e Stanp, R. P. Fuge, Waterford. 

,733. ADJUSTABLE Brackets for MaNnTeL Boarps, 
J. W. Spencer, Burnley, Lancashire. 

12,734. PHOTOGRAPHIC ENLARGING AI PARATUS, H. R. 
Cook, Fareham, Hampshire. 

12.735. SHort Base R:NcE Finper, H. D. Taylor, 
Bishophill, York. 

12,736. Fire EscarE Mecnanism, R Claassen, Ply- 
mouth. 

12,737. ELecrricaL Motor for VARIABLE §PEEDs, J. 
Bentley, Manchester. 

12,738. CLEANING Eve-GLassgs, J. A. Archer, London, 

12,739. DrepGinc GoLp Saver, P. B. Weston, Hay- 
wards Heath, Sussex. 

12,740. Heaps for Steam Exuavst Pirss, C. W. Brown. 
—(W. F. Warden, United States ) 

12,741. Evecrric Ientrion APpaRaTuS for INTERNAL 
CoMBUSTION Motors, H. du Cros.—(Société Anonyme 
des Anciens Etablissements Panhard and Levassor, 
France.) 

2,742. VENTILATING APPARATUS, A. Hendel, London. 

3. Broyzinc Macuings, D. Gardner and J. O. 
Newton, Upton Park, Essex. 

2,744. WEIGHING Macaig, F, A. Poupard, London. 
745. Borr.e Stanp, J. F. Wa!sh, London. 

j. Case for CARRYING SPORTING GUN on C CLE, 
J. B. B. Hill, Birmingham. 

12,747. APPARATUS for POLISHING FLoors, A. Pongracz, 
London. 

12,748. Frrrep Casgs, T. H. Randolph, London. 

12,749. SHarr Covup.ine, C, W. Levalley, London. 

12,750. STREET-SWEEPING Macuines, H. D. and F. W. P. 
Layman, London. 

2,751. OpeRaTING RalLway Sicnars, W. R. Sykes, 
Bickley, Kent. 

12,752. Vacuum Brakgs, The Westinghouse Brake Com- 
pany, Limited, and J. J. Elmer, London. 

12,753. PNeomatic Brake Apparatus, The Westing- 
house Brake Company, Limited, aud J. W. Cloud, 
London. 

12,754. MANvuFaAcTURE of Susstitutes for Honry, A. 
Oetker, London. 

12,755. CoIN-FREED APPARATUS, J. Carter and 8S. H. 

eheup, London. 
56. Syrincgs, G. Pinkert, London. 

. Friction Ciutcuss, L. L. Flinois, London, 

. PaRLouR GamEs, C. E. Warden, London. 

. PAPER RECEPTACLES, J. C. Kimsey, London. 
60. INTERNAL CoMBUS1I0N ENGIvzs, W. J. Dossetter, 
opdon. 

12,761. Axtes of AvromoBiLEes, J. E. G. Denis and 
M. L. J. de Buisse, London. 

12,762. CARBURETTER for Explosion Motors, Société 
Anonyme des Automobiles Peugeot, London. 

12,763. Boxes for Preservinc Foop, H. Béhm, 
London. 

12,764. Boarp for Prurectina Bortrizs, L. Kelsey, 
London. 

12,765. Hanpbaas, G. H. Busch, London. 

12,766. APPARATUS for GRIPPING CABLES, J. Sazérat, 
London. 

12,767. INTERNAL 
London. 

12,768. APPARATUS 
London. 

12,769. PorTraBLe Pumps, F. G. P. Preston and G. E. 
Jakeman, London. 

12,770. CINEMATOGRAPHIC 
London. 

12,771. ExpLosion Enornes, G. Morcau, E. de la Brosse, 
and H. Fouché, london. 

12,772. Gas Cuecks for BREECH LOADING ORDNANCE, 
H. C. L Holden, London. 

12,773. Cutrinc Faprics into Srrirs, M. Kriiger, 
London. 

INTERNAL CombuSTION ENcINEs, O. B. Gran- 


Walmsley, 


and Sons, 


on ELEctric 


Goodman, 


ComBusTION Motors, A. Vogt, 


for ADVERTISING, P. Cvuupette, 


Process, R. T. Haines, 


9 75K 


2,775. INTERNAL CombusTION Enotes, V. R. Nichol- 
son, London. 

12,776. Rapmp RELEASE SasH FasTENER, L. Pearce, 
London. 

12,777. SHARPENING ApPpaRATUS for Rock DRILLS, 
J. A. G. Kirsten, London. 

12,778. CoupLines for RaiLway VEHICLES, G. Johnston, 
Liverpool. 

12,779. ATracHInG Evastic Tires to WHEELS, W. H.C. 
Price, London. 

12,780. BuLLETIN Boarp TyPEwrirTeERrs, A. A. Wallman, 
London. 

12,781. Rotary Pumps or Motors, H. J. 
London. 

12,782. MEASURING 
London. 

12.783. Means for Unitine a Parr of Bicycves, C. H. 
Nicholas, London. 

12,784. MANUFACTURE of GLass LeTTrEeRS, W. W. Burn- 
ham, London. 

12,735. MANUFACTURE of Iron, E. Fleischer, London. 

12,786. Crcie Cranks, E. Moor, London. 

12,787. Casters, J. Pohlenz, London. 

12.788. Gavors for Usk with Roturne MILLs, F. B. 
Uncapher, London. 

12,789. FounTAIN Pens, A. Eisenmenger, London. 

12,790. Corsets, E. Savoye, London. 

12,791. Corsets, E. Savoye, London. 

12,792. Ruves, P. 8S. Hamrick, London. 

12,793. CLEANERS for Typewriters, A. M. Wing and 
G. J. Bowman, London. 

12,794. Fur Dressinc Macuing, W. H. McCowan, 
London. 

12,795. Pips Wrencres, W. A. Hostetler and L. O. 
Boyer, London. 

12,796. MANUFACTURE of CaTTLE Foon, L. Roth, G. von 
Bredow, and R. Bork, London. 

12,797. ENRICHING CALCAREOUS Orgs, E, Leduc and C, 
Griffiths, London. 

12,798. Cuimngy Cow xs, R. Merkel, London. 


Jullien, 


of Faprics, F. C. Stephan, 





12,799. Hor Water Heatina Apparatus, W. Horsfall, 
London. 

12,800. Gor CLuss, J. Hillyard, London. 

12,801. DyNAMO-ELECTRIC Macuing, W. B. Sayers, 
London. 

12,802. Process ENGravING, C, G. Petit, London. 

12,803. Baty and Socket Joint for Dots, H. Eckert, 
London. 

12,804. Frame Sewine Macuine, F. W. Howorth — 
(Maschinenfabrik G. Topham, Austria.) 

12,805. Postage Stamp Gum Damper, J. Meenah, 
Strabane, Ireland. 
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12 806. Paotocrapa Frame, B. C. Burt, Harrow, 
Middlesex. 

12,807. Prosectites, C. F. and H. E. Cowdrey, Boston, 
United States. 

12,808. HoLLow Gass Bons, O. 
Germany. 

12,809. Hautina and Hoisting Gear, W. McFee, 
Cardiff, Glam. 

12,810. Mitre Gavucs, G. Thomas and G. 8. Sherry, 
Bournemouth, 

12,811. Cranes, J. Price, Cork, Ireland. 

12,812. RemovaBL_e Heets for Boots, J. Greenlees, 
Glasg w. 

12,813. BuILDING Holland, Man- 
chester. 

2,814. Fouro INpicator for Typewriters, A. Gray, 
Ripon, Yorks. 

12,815. Cottar Stup Fastrenincs, J. W. Needham, 
Birmingham. 

12,816. Bata for HARDENING Steet, 8. N. EBrayshaw, 
Manchester. 

12,817. HARDENING H1GH-SPEED STEKL, 8. N. Brayshaw, 
Manchester. . 

12,818. Guarp for CarriaGE Doors, G. W. Singleton, 
Manchester. 

12,819. AuromATIC WEIGHING Macutngs, A. C. Harris, 
Leicester. 

12,820. Ta1z¥r-Proor LockinG Device, C. Schlegel, Man- 
chester. 

12,821. ADJUSTABLE ELEctric Lamp STANDARD, A. J. 
Ware, Birmingham. 

12,822. CHain for SusPENDING ELEcTROLIERS, A J. 
Ware, Birmingham. 

12,823. Door Latcugs and Bo tts, B. G. Cope, Bir- 
mingham. 
324. Cigar Box, W. H. Drinnan, London. 

25. Roti Maps, T. P. Johnston, Glasgow. 
H. 


Schott, Jena, 


Construction, J. 


RecrEaTive Games or ‘Toys, Smith, 
Sheffield. 

12,827. Sapp.gs, G. M. and C. Nicklin and S. Schofield, 
Birmingham. 

12,828. Cycite Sapp.es, J. B. Brooks and J. Hult, 
Birmingham. 

2,829. WATERPROOFING Composition, J. A. Shepherd, 
London. 

12,830. Porson Denorsr, C. Cox, Tiverton, Devon. 

12,831. Trick CycLE RipING Apparatus, T. Lowcock 
and T. H. Grave, Halifax. 

12,832. MatcH Box Device, J. W. and A. T. Jones, 
Birmingham. 

12,833. FLUID-PRESSURE ENGineE, W. Fairweather.- 
(The Cleceland Pneumatic Tool United 
States.) 

12,834. Ratsinc Ferrotyre PLate Papgr, J. Richard- 
son, Birmingham. 

12,835. REGULATING THERMOsTATS, G. E, Wright and 
D. R. MeNeill, Birmingham. 

12,*36. Ricip BkpsteaD Knobs, G. Etone, Wellington, 
Shropshire. 

12 837. Packinc for Stcurrinc-soxes, H. R. Mortell, 
Hull. 

12,838. Speep Gearino, C. Marston, W. Hough, and C. 
Pinson, Coventry. 

12,39. SaniTaRyY HEARTHSTONE Powver, C. Baker, 
London. 

12,840. ELECTRICAL D. Wells, 
Edinburgh. 

12,841. Device for 
London. 

12,842. RovLeR BEARINGS, 
Perkins, United States.) 

12,843, Fixing Evastic 
Waterloo, Lancashire. 

12,844. Semi-pRy Battery, G. Franklin’ and T. F. 
Furnival, London. 

12,845. ManGLinG Macuings, H. C. Longsdon and F. 
Wilkinson, Keighley. 

12,846. ATTACHING LABELS to ParcELs, J. A. Brothers, 
London. 

12,847. Sarety CanxpLe Suape Howper, E. Ward, 
London. 

12,848. CoLtaR Fotperk and Suaper, R. Hignett, 
London. 


Company, 


Train INDICATOR, 


BurGiaR ALARM, N. A. Lyle, 


A. G. Brookes.—(J/, A. 


Tings on Rims, J. Heys, 


12,849. VentiLators, D. M. Nesbit, London. 

12,850. STEAM - CONTROLLING VaLves, D. M. Nesbit, 
London. 

12,851. - CHECKING Operation of Gas Cocks, W. W. 
Buckley, London. 

12,852. stop VaLves for Raptators, R. E. Atkinson, 
London. 

12,853. INVERTED Gas Lamps, H. Platts and H. P. Clarke, 
London. 

12,854. INCANDESCENT Bopiges or MantTLEs, G. Robel, 
London. 

12,855. NON-REFILLABLE Borris, W. W. Curties and E. 
R. Smith, London. 

12,856. Human Foot-TrReaTiInG AppPLiancss, C. F. Hof- 
mann, London. 

12,857. PREVENTING Dispersion of Dust, J. V. Lake, 
London. 

12,858. CARRIAGE and Motor Car Lamps, W. Patterson, 

anchester. 

2,859, Piates for Carson MANIFOLD WRITING, 
Kenrick and Jefferson, Limited, and F. Jefferson, 
London. 

12,260. E.ecrric Lamps, E, A. Carolan.—(7The General 
Electric Company, United States.) 

12,861. Evecrraic Contact Devices, The British Thom- 
son - Houston Company, Limited. — (The Gencral 
Electric Company, United States.) 

12,862. Turorrte Vatves, The Warwick Machinery 
Company, Limited.—(The General Electric Company, 
United States.) 

12,263. SCREEN, J. 
London. 

12,864 JouRNEY REcoRDER for VeHIcues, P. MacMaster, 
London. 

12,865. WatTer-ick and Ick Cream Cartripoxs, E. 
Zappert. — (The Universal Ice Cartridge Company, 
United States.) 

12 866. Carpet Fasric, C. C. Stewart and A. T. James, 
London. 

12,867. UmBrewas, E. J. Blake, London. 

12,863. ComausTion APPARATUS, L. Van den Driessche, 
London. 

12,869. GLA88-GRINDING Macuinery, ©. L. Goehring, 
London. 

12,870. TeLescopgs, H. C. Mustin, London. 

12,871. ORDNANCE Sicuts, H. C. Mustin, London. 

12,872. Banouzs, R. Walker, London. 

12,873. Movutrupieces of Tosacco Pirgs, J. Prag, 
London. 

12,874. Biocks for Maxine Roapways, W. Entwistle, 

mdon. 

12,875. Steam Traps, J. E. L. Ogden, London. 

12,876. COMBINED BRAKES and MupauaRps, F, L. Fisher, 
Lond 

12,877. 
Lon 


Clements and G. Knowling, 


on. 
Paper for Sanitary Purposes, H. Schneider, 


on. 
12,878. CrrcuLaR KnitTinc Macuarixes, T. 8. Grieve, 
London. 
12,879. SELF-CONTAINED Brakg, F. W. Miller, London. 
12,880. INTERNAL COMBUSTION ENGINES, A. G. Melhuish, 
London. 
12,881. Process for Deconatine Gass, L. P, Cailletet, 
London. 
12,£82. Lacs, H. L. Hillcr, London, 
12,883. PHOTOGRAPHIC CAMERAS, 
London, 


J. W. Brooke, 





12,884. SEcuRING Baskets to Cyc.gs, 
London. 

12,885. Srgam Generators, (’. Renard, London, 

12,886. Racks or Houpers for Displaying Pes J 
Y. Johnson.—( Eagle Pencil Company, United States,) 


E. A. Deadman, 








SELECTED AMERICAN PATENTS, 


From the United States Patent-office Oficial Gazette, 


757,217. Mans ror ApsusTING ENGINE VALves, ff 
S. Newton, Fond du Lac, Wis.—Filed Jun bth, 
1902, ‘ 

Clain.—In combination, a valve stem, a sleev: keyed 
on the valve stem and provided on its circumf: rence 
with worm-gear teeth, a rocker arm on the sleeve 
about the valve stem, the rocker arm being split from 
the sleeve and valve-stem aperture in the direction 


NK Mii 
IN 
Tye . UY 
XZ 
NYY 


- 
' 
! 


of its length toward its wrist-pin extremity, a worm 
revoluble in the rocker arm and gearing with said 
sleeve, the worm being dispesed at a right angle to 
the axis of the valve stem and located on the side of 
the sleeve that is toward the wrist of the rocker arm, 
and means for pinching the split rocker arm to the 
worm. 


757,436. Evecrricat Grengratino System, W. 4. 
Bole, Pittsburg, Pa —Filed July 12th, 1901. 

Claim.—(1) The combination with a plurality of 
engines and a plurality of electric generators, the 
retating member of each of which is mounted upon 
the corresponding engine shaft, of flexible resilient 
connections between the rotatable member of cach 
generator and the shaft of its engine, whereby said 
rotatable members may move around their axes in 


| : } 
| | { 


either direction, within defined limits, to maintain 
synchronous relation. (2) The combination with a 
plurality of engines and a plurality of electric genera- 
tors poe that in parallel to the same circuit, the 
rotating member of each generator being mounted 
upon the corresponding engine shaft, of flexible 
resilient connections between the rotatable member of 
each generator and the engine shaft whereby syn- 
chronous operation of the generators may be main- 
tained, 


757,442. Furnace, &. C. Davidson, Belfast, Irland. — 
Filed July 2nd, 1903. 
Claim.—A furnace front having a detachable door- 
way, and being formed with an air chamber entirely 
surrounding the lateral top and bottom sides of said 


[757,442] 


doorway, and leading to the furnace fire, said doorway 
on the surface facing the fire being fisred laterally and 
upwardly inward, and having tubular air passages 
through said flared surfaces, to heat and admit air t 


the top surface of the fire from said air chamber 
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THE AIR COMPRESSOR. | 
By R. H. CoLLincHaM, | 
No,'TE.* 

In designing a compressor, obviously the first point that | 
has to be settled is the necessary size or sizes of the 
cylinders, according as the compressor is for single or | 
multi-stage compression. 

Single-stage compression is only suitabl2 for small 
machines dealing with moderately low pressures up to 
about 70 lb. per square inch. At higher pressures, the 
heat effects, which cannot be sufficiently counteracted to 
give economical results in a single water jacket, necessi- 
tate the use of two, three, or even four-stage compressors. 
For instance, if air was to be compressed up to 200]b. 
per square inch in an uncooled single-stage air com- 
pressor, the temperature at outlet would be about 623 
deg. Fah., which is above the melting point of lead, and 
will fire woodwork. The size of cylinder for a single-stage 
compressor is settled by either the number of cubic feet of 
free air to be compressed to the given pressure, or by the 
number of cubic feet of air at the given pressure to be 
delivered. Having chosen a given number of revolutions 
per minute, and having settled from that the length of 
the stroke, the number of cubic feet of air to be delivered 
or taken in per stroke is found. If the quantity to be 
taken into the compressor per minute is given, the area 
of the cylinder for the given stroke can be at once caleu- 
lated, for the volume of the cylinder must be equal to the 
volume of air to be taken in per stroke. 

On the other hand, if the volume to be delivered at the 
given pressure per stroke has been found, the ratio 
between the volume for 1 Ib. of air at atinospheric pressure, 
and 60 deg. Fah., and the volume of 1 |b. of air at the 
given pressure when compressed adiabatically is found; 
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of air entering the high-pressure cylinder is known. 


Also Vs = Nv, 
where N is ratio between the volumes for 1 lb. of air 


| in entering the high and low-pressure cylinders. 


Either the volume or weight of air to be taken in or 
delivered is given, so that the volume of the low-pressure 
cylinder can be found as before, and dividing this 


| volume by N, will give the necessary volume for the high 
| pressure cylinder. As a numerical example, if it is 


required to find the size of the cylinders in a two stage 
compressor to deliver 560 cubic feet of free air at 14°7 lb. 
per square inch absolute up to 85 lb. per square inch 
absolute, let the number of revolutions per minute be 90, 
and let the stroke be v feet. The volume of air to be taken 
in per stroke must be 


562 : 
is9 = 2122 cubic feet. 
Then the area of the low-pressure cylinder must be— 
3°12 + 2 = 1°56 square feet = 280 square inches, 


that is to say, a low-pressure cylinder of 17in. diameter 
would be required. By the formula (IV.) given above, it 
will be found that equal work will be done in the two 
cylinders per Ib. of air when the volume of the air 
entering the high-pressure cylinder is equal to 5°52 cubic 
feet at a pressure of 35:7 lb. per square inch absolute. 
The volumes of the high and low-pressure air per lb. are 
in the ratio of 13 : 5°52, that is, as 2°35 : 1. 

Hence area of the high-pressure cylinder should be 97 
square inches, approximately, and its diameter 1lin. 

In Fig. 4 is given a diagram which shows the pressure 
and the volume for 1 lb. of air from 14°7 lb. per square 
inch in absolute or zero pressure by gauge up to a pres- 
sure of 21 atmospheres, or 294 lb. per square inch, accord- 
ing as the air is compressed adiabatically or isothermally. 
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then the volume to be delivered per stroke at the given 
pressure is increased in this ratio, and the volume of 
the cylinder per stroke is thus found. 

In the case of two-stage or multi-stage compression, 
the correct proportioning of the cylinders is a rather 
more complicated matter. 

It is always taken in designing air compressor cylinders 
that the air is to be adiabatically compressed, although 
the cylinders are going to be designed with water jackets. 

The reason for this is that the amount of heat that will 
be absorbed by the jacket water is an uncertain quantity, 
incapable of calculat’on, and therefore, in order to be on 
the safe side, the cylinders are proportioned for the worst 
possible conditions that can occur. In multi-stage air 
compression the work should be equally divided between 
the several cylinders, and the method given below ensures 
the attainment of this condition. 

In the case of a two-stage compressor, Fig. 3, for 
example, provided with an intercooler, in which the air 
delivered from the low cylinder is cooled down as near | 
as possible to the temperature at which it was taken into | 
the low-pressure cylinder previous to its delivery into the | 
high-pressure cylinder, the following equation is derived 
from Fig. 1 ante, supposing the work in both cylinders to be 
adiabatic work done :— 


n n 
Taal» % — Pa vs) = <-> ( Pos ~ Pr vs) 
But pjv; = pyvs, since they lie on the isothermal curve; 
hence, for equal work in both cylinders, and both tempera- 
tures of the air at inlet equal to one another. 
Pats = Pir (IV.) 
When this equation is satisfied, the volume v, for 1 Ib. 
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The temperature of the air for any pressure during 
adiabatic compression is given by the curves starting 
from the bottom right-hand corner, assuming that one 
curve is for air at zero deg. Fah. before entering the com- 
pressor, another for air at 60 deg. Fah., and another for 
100 deg. Fah. 

The temperature of the air at any time during adiabatic 
compression may be calculated by means of the 


| formula— 
c= 
4 = (4) » X (461°2 + ¢,) Fah. 
where ¢, = required temperature. 

p = final pressure corresponding to (¢,). 

P = initial pressure. 

t, = initial temperature of air entering the 

compressor. 
n—1_ -9. 
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The use of a water jacket on an air compressor would 
appear to many to spell nothing but waste of power in 
the form of heat. They would argue that if the water is 
heated, the thermal units required to raise its tempera- 
ture must have an equivalent in foot-pounds of work done 
on the engine piston by the steam which is driving the 
compressor, 

It will be helpful, therefore, to show that the use of a 
water jacket does not represent a waste at all, but rather 
a great saving. 

For, suppose the air in the compressor to be so quickly | 
compressed that none of the heat due to the compression 
is lost to external sources, the temperature of the air must | 
of necessity rise., Now let this compressed volume of 


‘ air at the new temperature be allowed to expand freely | especially ‘true of large eylinders,-where-the economy 


in the same cylinder. The result will be that the air will 
force out the piston until the volume corresponds to its 
initial volume at atmospheric pressure, as at the com- 
mencement of compression. The air will have done 
external work in expanding, and, consequently, its tem- 
perature will fall, till at the end of the expansion its 
temperature will be the same as when first taken into the 
compressor, the cylinder, of course, being meanwhile con- 
sidered as perfectly non-conducting. 

Then the external work done on the piston must be 
equivalent to the thermal units lost by the air. Simi- 
larly, when compressing the air, the external work done 
must be equivalent to the thermal units in the air at the 
end of compression due to its temperature rise. 

Now, suppose the air to be compressed in such an 
efficiently cooled air compressor that its temperature 
cannot alter throughout compression—that is to say, the 
air is compressed isothermally; then al] the thermal 
units equivalent to the external work done on the air, due 
to its alteration in pressure and volume, must be lost to 
the water jacket, or the temperature of the air would 
rise. 

In this case, the thermal units given to the water 
jacket can represent no loss, for they are simply the 
equivalent of the work done by the piston on the air; 
rather, they represent a great saving of external work to 
be done by the piston on the air, since the resistance due 
to compression is directly proportional to the change of 
temperature. 

Hence, in a practical water-cooled air compressor, the 
compression line of which, as shown by its indicator 
diagram, lies between the adiabatic and isothermal 
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Fig. 4—PRESSURE-VOLUME CURVES 


lines of compression, the thermal units lost to the 
water jacket are to be considered simply as an 
equivalent portion of the indicated work done by the 
engine piston on the air, the other equivalent portion being 
represented by the thermal units contained in the air due 
to rise of temperature. In multi-stage air compression 
in which intercoolers are used, the intercooler, if properly 
designed, should reduce the temperature of the outlet air 
from one cylinder to the inlet temperature of the air— 
that is to say, no matter how many stages are used, to 
the atmospheric temperature. 

That this point should be recognised is very important, 
for a high initial temperature means a higher temperature 
throughout the stroke of a compressor, and, as has been 
pointed out above, since the resistance due to compression 1s 
directly proportional to change of temperature, a far greater 
expenditure of power will be required to compress the air 
to a given pressure, for a greater range of temperature is 
traversed with a high initial temperature than with a low 
initial temperature. This is well shown in Fig. 4. Also, 
the practical effect of compounding does not result in any 
material economy unless the air is thoroughly cooled 
between the stages. Hot air in the cylinder of an air 
compressor, as has been pointed out above, means a 
reduction in the efficiency of the machine, because there 
is not sufficient time during the stroke thoroughly to 
cool it by means of the water jacket. The air in the 
cylinder is so large in volume that but a fraction of its 





surface is brought in contact with the jacketed parts. 
Air is a bad conductor of heat, and takes time to change 
its temperature. The piston, while pushing the air 
toward the head, rapidly drives it away from jacketed 
surfaces, so that little or no cooling takes place. This is 
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effected by water jackets is considerably less than in 
small cylinders. Until something better than a water 
jacket is devised it is well to seek economy in air com- 
pression through compounding. The introduction of water 
into the cylinder, as formerly practised in the air compres- 
sors of Dubois and Francois, has had but little practical 
effect, and unless introduced in quantities to keep down the 
temperature, does not add to heat economy, and in large 
quantities adds to the cost of work. The manner and 
time of injection greatly affect its usefulness in cooling 
the air, so that if drawn in by the suction of the piston 
its spraying effect is lost by its contact with the cool 
incoming air, and the spray can only wet the walls and 
piston at best. Ifitis forced in a fine spray at the moment 
when the compression has raised the temperature enough 
to be absorbed by the water, say through the last half of 
the stroke, it requires power and the operation of a pump, 
at a cost that seriously affects the economy of the water- 
injection system. 

Besides the drawbacks belonging to this method of obtain- 
ing compressed air at moderately high pressures, the com- 
pressed air is loaded with moisture which is not all dropped 
in the receiver, inactive operations, but is carried along the 
transmission pipes in a misty or saturated condition, and 
becomes a nuisance in the exhaust of operating machines. 
The uncertainty of the quantity of water entering a 
cylinder with a quick-working piston is a source of danger 
from concussion, and, finally, the wear and tear of 
water injection cylinders from the inability to obtain 
pure water has been one of the principal causes of the 
abandonment of this class of compressors by experienced 
builders. 








THE ELIZABETH BRIDGE, BUDAPEST. 
No. V.* 

Wir the termination of the work on the towers 
the erection of the main chains was begun upon 
falseworks built upon pilings driven in the river bed, 
some distance out from either bank, and, later on, upon 
temporary iron bridges, the first abutting partly on the 
shore falseworks, and partly upon trestle piers built in 
mid-stream, and the others bridging the central channel 
openings between the pilings. It may here be observed 
that certain constructional advantages common to sus- 
pension and cantilever bridges, that is, the free erection of 
the girders without stagings in the river bed, was in this 
case not utilised wholly in accordance with a well-known 
American practice, consisting of suspending temporary 
cables from staggered towers, to be used in connection 
with travelling cradles serving to lift the eye-plates to 
either side of the chain-pins, and so stringing them 
symmetrically thereon, from their middle length outwards. 
The relative economy of either method must necessarily 
depend very much upon the length of the span, the 
quantity of piling required, and the height of the false- 
works above water level. But at Budapest the river 
banks were not high, timber supplies and labour were 
cheap, the temporary bridges could be used !atcr for other 
purposes, while suitable temporary cables could not have 
been obtained in Hungary itse!i; and then with the length 
of the span and the great weight of the chains, the con- 
tinuous changes in form and position of the erection cables 
would have been such as to subject the eye-bar members 
already erected to serious bending strains. Besides, ques- 
tions of low cost for either material or labour were of less 
importance to a State than to a private contractor, or even 
to a corporation, the chief consideration being to have 
the work of the best and most lasting description, and 
carried out with a maximum of safety; this latter being 
one of considerable importance, in view of the infiltrations 
which had occurred in one of the anchorages. 

In the falseworks, scaffoldings, and the usual field 
offices, 11,200 cubic metres of timber and 612 tons of 
temporary bridges were employed. The temporary 
bridges, built to the designs of the Danube Bridges 
Constructional Department by the Hungarian State 
Railway Works, were eight in number, with clear spans 
of 48 m.—four with parallel chords for the two side spans, 
and four with parabolic upper chords for the two mid-river 
spans. They were all constructed of Siemens- Martin steel. 
For the calculation of the stresses in these temporary 
bridges the weight of the complete chains was estimated 
as equal to the test loads to be supported by ordinary 
street bridges on masonry abutments—that is, two four- 
wheeled wagons, each weighing four tons, placed alongside, 
and equal to a pressure of 400 kilos. per square metre of 
road surface. Upon these metallic substructures of the 
side spans the falseworks for the chains were then 
erected. 

The floating falseworks, also built in the same shops, 
were four in number, and were loaded on four pontoons 
32 m. long, 5°5m. broad, and 1:9m. deep. The temporary 
bridges were placed, two together, side by side, with 
20m. between their center lines, or 8°5 m. between 
the insides of the trusses. The falseworks being then 
—in April, 1901—in readiness for the main chain 
erection, and the upper and lower arms in the tower— 
joints 10-11 and 11-12—adjusted, connection was there- 
upon effected with the lower chain of the anchorage by 
the pinning of the links at joints 9 and 10, followed by 
the termination of the upper anchor chain, and the 
commencement of the lower main chain. 

The method of working at this stage was to transport 
the plates—stiffened by stout beams to prevent buckling 
—on small trucks running upon four lines of railway laid 
on the scaffolding, one on each northern and southern 
side of the towers, at a height of 9 m. above river level. 
From these trucks they were raised by four electric hoists, 
placed at panel points 14 and 15, to a height of 36 m., 
where cranes running on cross rails delivered the plates, 
according to requirements, into inclined troughs or shoots 
built to the posts of the falseworks, by which they were 
guided down to the stop traverses of the stooling at the 
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joint about to be packed. Here hand cranes were used 
for the adjustments. 

The electric hoists were by Ganz, of Budapest, and were 
of 54 h.p., running at 600 revolutions at 200-volts tension, 
and each was capable of raising two tons, the lifting speed 
being 6 m. per minute. The last links in the lower line 
chain ends were pinned together about the end of July, 
and those of the upper chain about the middle of August, 
the total time occupied in their erection being twelve weeks. 
The weight of material in the whole of the finished chains 
from anchor to anchor at that time erected was 4893 
tons. 

The striking of the scaffoldings above the parabolic 
trussed bridges, and then the removal of the latter by 
means of the floating falseworks, was completed in a 
few days. But the whole of the temporary bridges 
—the parallel-chord trusses—of both side openings was 
not removed until the middle of September, and the 
chain falseworks in the side openings of the river not 
until the middle of November. 

In the meantime, and simultaneously with the com- 
mencement of work on the first panels 13 to 18 of the 
main-span stiffening trusses, the hangers between the 
same points were suspended from the chains and riveted 
up, work proceeding on the falsework, which were still 
standing over the side openings of the river until about 
the middle of September. At the beginning of this month, 
and with the aid of a temporary bridge still in situ, the 
three trestle piers in mid-channel. were pulled up and 
removed, so clearing the mid-stream of all obstruction. 

The floating pontoon falseworks, which had been 
divided into two stagings, now served as the erection floor 
beneath the advance ends of the bridge works, and upon 
them were transported and erected the lower booms, the 
wind-bracing, the verticals of stiffening trusses, the 
connecting trussed cross girders and the three middle 
lines of stringers, progressively from the panel point 18 
up to the middle of the bridge—a total, therefore, of 
forty bridge panels. The height of the two floating plat- 
forms was arranged to suit the differing heights of the 
bridge floor, and for the erection in place, between the 
verticals of the stiffening girders, of the entire cross 
girders—which were previously fully assembled and 
riveted upon a large erection platform on the shore. 

The free erection of the bridge began in the middle of 
September with the suspension of the cross girders and 
building up of the wind bracing between the lower 
chords. The whole of the rivet holes in the entire super- 
structure were drilled in the shops 4 mm. to 5 mm. less 
in diameter than the size actually required. When 
assembled, the various members of a joint were reamed 
together by means of portable electric drills. In the 
bridge shops pneumatic riveters, and sometimes hydraulic 
machines, were employed, but in the field, out of the 
total of near upon 14 million rivets required, 613,000 
were closed up on the bridge site exclusively 
with hand hammers. The suspenders or bridge 
hangers were hung in place well in advance of the 
structural work. These suspension bars are of channel 
sections, 200 mm. by 27 mm., by 10 mm. in the web, 
the members being riveted on each side of pear-shaped 
eye-plates on the main chains and on each side of the 
suspension-eyes at their lower ends, thus forming double- 
channel suspenders. The suspender eyes are 480mm. deep, 
and have a thickness in the pipe of 1l mm. The regu- 
lating bolts are 77 mm. in diameter, and have a length 
clear through the two eyes of 1‘280m. The double fixed 
eyes are of the same dimensions, and built by means of 
angles 90 mm. by 90 mm. by 9mm. to each inside and out- 
side extremity of the suspension bracket which is riveted, 
between the stiffening truss verticals, to the top chord of 
the cross girders. The web plate of the bracket is 
12 mm. thick, but is, by two fillers of 9 mm., thickened 
to 30 mm. between the angles connecting it with the 
fixed eyes. Angles of the same dimensions secure the 
same plate to the verticals of the main truss. Between 
centres, longitudinally, the distance apart of the two eyes 
is 344 mm., and transversally, through the truss, their 
distance apart is 1°032m. The weight of the whole of 
the suspension bars is 176 tons. 

When a number of the cross girders had been suspended 
to the chains and connected together with the middle row 
of stringers it was observed that the wind caused a con- 
siderable movement between the cross girders, and while 
the chains swayed through the same plane the girders 
took a sinuous course. In consequence of this, whenever 
a series of three or four cross girders had been erected, 
they were at once riveted to the plate web connections or 
diaphragms in the lower booms of the stiffening trusses, 
then to the wind bracing, and finally to the flange members 
at the joints in the same chords. All cross girders, 
excepting the two middle trusses at panel points 38, were 
suspended to the chains by the middle of November, as 
were also, a fortnight later, all the stiffening girder lower 
chords, save at the two panels mentioned. 

During the progress of the above works the stiffening 
girders in the side channels, from the piers out to panel- 
point 18, as also upon the piers themselves on each side 
of the tower pedestals, had only remained blocked up on 
oak alignment wedges, so corbels were now built in 
between the points 12 and 18, and the previously erected 
chain-hangers were then connected up with the stiffening 
girders, the corbels remaining independent of chain move- 
ments due to the ever-increasing stresses upon the cables 
throughout the progress of free erection, and thus no 
change of position from reversal of movement occurred 
to the supports named at their advance point, No. 18. After 
the free erection had proceeded well towards the middle 
of the bridge, it became evident that the catenary was sub- 
ject to great variations of form, the chains having in their 
loaded sections between the towers and the commence- 
ment of the free-built sections a lower, and in the middle 
sections, a higher position with respect to the catenary line. 
The members of the lower chords of the stiffening girder 
at the panel point 18 were thereupon further screwed up 
to the chains, thus producing there a deflexion of about 
20 cm. greater in respect of the unvarying level of either 





extremity. The erection of the upper chords and diagonal 
web members of the stiffening trusses was afterwards 
carried out by means of an erection floor laid upon the 
trussed cross girders, In the side spans the transport of 
material was effected by a service railway laid on a floor. 
ing 6 m. broad over the three middle stringers, and for 
the riveting up of the lower chords of the stiffening 
girders a platform 3} m. broad was suspended below them. 

The vertical members of the truss webs were connected 
only provisionally to the lower chords, and therefore the 
butt joints of the latter were only assembled with bolts 
until the trusses at the middle of the span had been fully 
loaded with all dead weight. The work of adjusting the 
chain-hanger regulating screws to support the bridge 
chords without deforination was carried out in accordance 
with the most approved recent practice. The lengths for 
the two middle panels of the bridge were determined by 
the distance remaining between the advance ends of the 
trusses as thus far completed, the lengths for the upper 
and lower main chords being measured at different tem- 
peratures and then reduced by coefficients to an average 
for 10 deg. Cent., and to these dimensions the mid-length 
truss panels were then built at the shops with the butt- 
joint rivet holes drilled with a diameter 8 mm. less than 
would be finally required, to be afterwards reamed to full 
size when assembling members in the field. 

On February 7th, 1902, the main trusses were com- 
pleted ‘all but the two middle panels, while the floor work 
was being finished. The middle panels were erected two 
weeks later, the upper and lower chords at their middle 
joints being bolted together and then reamed and riveted, 
which work, carried on upon a broad staging suspended 
to the cross girders and lower booms, was finally com- 
pleted March Ist, 1902. Up to this time the stiffening 
girders had remained throughout packed up on wedges, 
their extremities dilating freely under temperature 
influences, both streamwards and shorewards, from their 
points of temporary support, and now, with the ultimate 
connection of the two halves of the bridge, slight indica- 
tions of slipping were observed in the anchorage pier on 
the right bank—Buda—due, it was discovered, to the hot 
water spring, already alluded to, having softened the 
waterproofing materials, thus impairing the cohesion of 
the masonry courses. This accident of damp in the 
masonry; although quite independent of the superstructure, 
was, it may be remarked, a local trouble that has been 
experienced before and elsewhere abroad with suspension 
bridges, which, of all types, require foundations of a 
permanent solidity for the piers and particularly so for 
the anchorages, for, with the former, and in cases which 
might be cited, it is quite possible for the pier of a small 
chain bridge to settle 9in., and then on the consolidated 
substratums of its footings, still continue to serve every 
purpose for which it was built, and that without detriment 
to appearance in a bridge having adeepcatenary. The opera- 
tions on the superstructure were now ceased, while the work 
of re-enforcing the anchorage pier was taken in hand at once, 
and a heavier anchorage mass built over the anchor 
abutments, which, together with the finishing of the floor, 
prolonged the work through thirteen months following. In 
the anchorage pier abutments, when completed, 2200 tons 
of pig iron were used. This was supplied from the Hun- 
garian State blast furnaces at Vajda-Hunyad, at a cost of 
4 fillers (= 0°4d.) per kilo. 

In the meantime—October, 1902—the falseworks for 
the anchor chains were struck, thus making room for the 
masonry work in the anchorage. When the anchorage 
piers had been re-enforced, and the monumental pedestals 
flanking either approach erected, as may be noted in the 
view of the finished bridge, the whole of the floor work, 
including the stringers and secondary cross-girders not 
yet erected, was then completed with the tramway tracks, 
conduits, gas mains, and decking, and finished by July, 
1903. A monti previous to the termination of the above- 
mentioned work the striking of the tower falseworks 
commenced, these scaffoldings having served, before their 
removal, for the painting of the bridge portals. The 
painting materials, which, it may be added here, were 
used for the coating of the ironwork both in the shops and 
in the field, amounted to 94 tons, at the average price of 
60 fillers (6d.) per kilo. 

During the course of the work in 1903 the alignment of 
the trusses by all the means of adjustment provided was 
effected concurrently, and extended up to the month 
before the bridge was opened for traffic. 

The final erection work on the bridge, which was also 
completed in September, was the suspension of the main 
trusses to the chains at panel points 38; these suspension 
bars were especially stiff, and connected inflexibly to the 
trusses, being designed, in combination with the wind 
bracing, to resist swaying at this point, ; 

The tests of the bridge were at once carried out, and it 
was loaded to 450 kilos. per square metre of bridge sur- 
face, and this being for the channel span 18m. x 450 kilos. 
= 8100 kilos., and for the approach spans 18°4m. X 
450 kilos. = 8280kilos. per metre run. The loading material 
was basaltic rock setts, 18mm. X 8mm. X 18 mm., 
weighing 18°2 kilos., the total number employed— 
127,400—weighing, therefore, 2318 metric tons spread 
equally over the bridge floorway, excepting only at the 
2m. lengths over each pier; consequently the main span 
load, for the length of 286 m. covered, was equivalent to 
8107 kilos, or 8 tons per metre run. In the two shore 
spans 20,140 blocks, weighing 366 tons, were spread over 
a length of 44°2m., in this case the overload being 
8298 kilos. per metre run. Observations were taken at 
each panel point, but the most important positions 
susceptible to the greatest vertical movement—those, 
therefore, which required special measurements—were, 
at the panel points 5, 20, 80, and also the central panel 
88. The inclinations of the towers were registered by 
means of a heavy plum-bob suspended by a fine steel 
wire, 35°4m. long, inside each of the posts, and by 
which, and with suitable horizontal and vertical scales, 
both the longitudinal and the vertical movements under 
the fullest loading were noted. 

The temperature of the structural work was taken 
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throughout the tests. In the interstice of 25 mm. between 
each link of the eye-bars, pockets made of cork were 
inserted and filled up with mercury, into which the 
thermometer bulbs were immersed. The sectional tem- 
perature of each of the chains was thus taken at five 
points, or in 5 X 4 = 20 positions. 

The horizontal movement of the anchorage piers was 
measured by means of a graduated wire strained between 
two independent fixed points. The bridge deflexions 
were observed with a level mounted above the axes of the 
piers upon a platform erected nearly up to each tower. 
Sights duly aligned were fixed upon-the channel and side 
spans, as also upon the masonry of the anchorage piers, 
ina vertical plane 2 m. from the axis of the main girders. 
The loading of the channel span commenced from one 
quarter the Opening, and observations were taken be- 
tween one-half and three-quarters, as also at two-thirds 
of the full loading, which, it was anticipated, would produce 
the absolute maximum deflexion. 

The tests were carried out on seven days previous, and 
subsequent to the loading, and, simultaneously, the 
defiexions of the stiffening girders from temperature- 
influence variations alone were noted, these averaging, 
according to the rise and fall in sectional temperatures 
and for each degree Centigrade :—}mm. (elevation or 
depression) at panel-point 5; 3*1mm. at panel-point 
20; 7°4mm. at point 30; and 8°3 mm. at bridge centre- 
point 38; while the longitudinal gyration of the towers 
at suspension points was }mm., equivalent, therefore, 
to 1,;in. for an extreme variation of 50 deg. Cent. 

The elastic detiexions observed at the respective panel- 
points were, after deduction for permanent deflexions 
and allowance for temperature-variation influences, as 
follows :— 

In the side spans the greatest deflection which oceurred 
in the middle, at panel-point * 5,” was + 17 (+25) mm., 
and this with the loading of the neighbouring halves of 
the channel-span was reversed into an upward deflexion 
of — 380 (-41) mm. In the channel-span the greatest 
detlexion noted was reached at two-thirds the full load, 
that is, in the 80 metres length of the bridge middle 
extending between the panel-points “30” on either side, 
this being + 283 (+ 346mm.). The full loading of the 
main span afterwards produced at the panel-point “38” 
a deflexion of + 234 (+ 282) mm. The maximum 
upward bending observed in the main span occurred when 
only one-half of the 190 metres length, extending 
between the panel points “20” on both sides, was loaded, 
the defiexion of the unloaded half then being — 123 
(—145 mm.). 

When the bridge was unloaded the permanent set 
at the middle of channel span was found to be 28 mm. 

The figures in brackets represent the calculated 
quantities, and in which there was assumed the some: 
what low modulus of elasticity of 2000 metric tons per 
square centimetre (this coefticient being, as usual, deter- 
mined by a division of the tensile stress in kilos. per 
square centimetre—below the elastic limits—by the 
elongation per centimetre length produced by it). It 
may be added that the calculation of the flexure 
values was made according to the theory of Professor 
Antal Kherndl, of the Budapest Polytechnic, and by his 
graphic methods, which also served in the determination 
of the sectional-areas for the chains and stiffening 
trusses. 

During the full loading of the main span the longitudinal 
inclination of the towers, as measured at the points of 
chain suspension, was 26mm. (30mm.), or 24mm. for 
elastic flexure and 2mm. for permanent set. The elastic 
compression of the towers in the 41 m. length between 
the lower suspension pin and the upper seats of the 
pedestals was 4mm. while under the full load mentioned, 
but these reassumed their original length when the excess 
weight was removed. While the bridge was loaded on 
one side of the span, the chains were, naturally, displaced 
longitudinally towards the loaded portion, this travel 
amounting at the middle joints “ 38” to 40 (50) mm., and 
subsequently, with the full loading and after the unload- 
ing, the chains returned to their primitive position. 

Levels taken showed that, although there was no 
horizontal movement caused in the upper courses of the 
pier and anchorage pier on the right-hand side, there was 
on the left side a displacement of 0°7 mm., but which 
amount in the subsequent unloading became reduced to 
0'4mm. The maximum elastic deflexions observed 
being less than the calculated deflexions, and the 
remainder of the deflexions being less by one-fifth 
part than the maximum deflexion, and within the limits 
allowed by the specification charges, the results obtained 
by the tests were adjudged satisfactory. 

The total weight of metal in the bridge is 11,169 tons, 
exclusive of the 2200 tons of raw material put into the 
anchorage piers. The structural steel and iron work were 
supplied from Didsgyér, and also from the State’s iron- 
works at Zélyombrézo, the metallic bridge work costing 
a total of 6,538,400 kronen, and the whole bridge in round 
figures 12 million kronen. 

For facilities in visiting the bridge shops and bridge 
works acknowledgments are due to the courtesy of the 
Hungarian State Railway Works’ administration. 








NaVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Engineer commanders: J. 
W. Agnew, to the Pembroke, for the Resolution ; W. J. Mogg, to 
the Fire Queen, for the Royal Arthur; H. P. Vining, to the Fire 
Queen, for the Gibraltar; W. H. Beckett, to the President, for 
service at the Admiralty ; and G. G, Goodwin, to the Pembroke, 
for Chatham Dockyard. Engineer lieutenants: W. M. Whayman, 
to the President, for service at the Admiralty ; F. G. Davies, to 
the Pembroke, for the Mohawk, on paying off ; T. G. Coomber, to 
the Pembroke, for the Devonshire; F. B. O’Dogherty, to the 
Erebus for the Fairy ; T. H. Turner, to the Erebus, for the Black- 
water ; and A. E. J. Murray, to the Vivid, for the Foyle. 
neer sub-lieutenants: J. F, Goldsmith, to the Bacchante; A. 
Pettman, to the Terrible, on commissioning, and to the Thetis, on 
recommissioning ; and H. Hodson, to the Hood; R. D. Nelson’s 
appointment, to the Terrible and Thetis is cancelled. 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS IN AMERICA. 


(By our Special Correspondent.) 


In connection with the visit of British Mechanical 
Engineers to the International Exhibition at St. Louis, 
a joint American meeting of the Institution of 
Mechanical Engineers and the American Society of 
Mechanical Engineers was arranged some months ago. 
This meeting was held in Chicago, from May 3lst 
to June 3rd, and was highly successful from a social and 
general point of view, as well as in regard to the technical 
part of the proceedings. It was originally expected that 
some three hundred members of the Institution would 
make the trip, but the actual number was more nearly 
one hundred. These included Mr. J. Hartley Wicksteed, 
of Leeds, the President, and Mr. Edgar Worthington, of 
London, the secretary of the Institution. The total 
number of members, guests, and visitors, registered at 
the convention headquarters was 933. The general 
headquarters were at the Auditorium Hotel, a great 
granite structure overlooking Lake Michigan, which— 
stretching beyond the horizon—looked to the visitors like 
the Atlantic Ocean in a calm. 

The first session was held on Tuesday evening, May 
31st, in the Music Hall of the Fine Arts Building, adjacent 
to the hotel. It was called to order by Captain R. W. Hunt, 
the well-known American specialist in steel and steel 
rails. He introduced the City Comptroller, Mr. Laurence 
E. McGann, who referred to the youth of the city—which 
practically dates from the great fire of 1871—and to its 
important engineering works and its municipal conditions. 
Mr. Ambrose Swasey, President of the American Society 
of Mechanical Engineers, then responded to Mr. MeGann’s 
address, and, on the part of the Society, tendered a special 
welcome to the British visitors. This was in turn 
responded to by Mr. J. H. Wicksteed, President of the 
Institution of Mechanical Engineers, and a portion of his 
remarks are given herewith :—We feel greatly indebted 
to you for extending your hospitality to include an un- 
limited number from the English Institution of Mechanical 
Engineers. More than three hundred desired to come, 
and sent in their names, but many of them are too 
much immersed in business to leave England for two 
months. However, all those that have come feel 
that it was the best resolution they ever made, to 
leave their business and come over to this exhilarating 
country. We come to New York, and we see a 
business city, a solid business city unsurpassed, and we 
see buildings and streets which excite our admiration ; we 
see a certain style of thing in its intensity. We go to 
Philadelphia, and we see something totally different—more 
like England, more like a manufacturing town, and we see 
the largest and finest park I have ever beheld. We then go 
to Washington, and we see a most beautiful city,a city of 
magnificent distances, and the whole thing on a classical 
style that makes it very enchanting, and in a totally 
different way from the other twocities. Then we come to 
Chicago, and it seems to me to be the place of all others 
to which an engineer should come. The function of an 
engineer has been described to be that of directing great 
sources of power in Nature for the use and convenience of 
man. Now, Chicago is only of the age of any of us here; 
it comes within the allotted span of life. In seventy 
years Chicago has sprung up from nothing. No doubt a 
great deal of the prosperity and the increase of Chicago 
must arise from natural causes, must be from force of 
circumstances, for its site on this vast inland water is 


itself a position that must constitute a town; but I think, 


without the engineer it might not have led to much, because 
Nature did not make Chicago 14ft. higher than the lake ; 
it has been raised, I suppose, 10ft. to 12ft. out of that 
14ft. by the energy of its inhabitants. The mechanism 
of progress is to be found in perfection, I think, in this 
city. I have seen to-day a system of underground 
tunnels in which are conveyed cables of telephone wires, 
and which is also to be a system for the transporting of 
goods throughout the city; coal can be transported and 
ashes can be taken away. Electric trains will run 
through this network of tunnels, and when they come to 
their destination they just cross over into a bay, and in 
this bay they discharge their freight either directly to the 
coal bunkers or to a lift, which raises it up to the shops 
or warehouses where the goods are to be delivered, This 
is the most mechanical arrangement that, I think, has 
been carried out yet in any city. Besides that, we saw 
an automatic exchange for telephone messages. You put 
your instrument in the right notch, and you connect yourself 
directly and mechanically, instead of having an operator 
at the exchange to switch you on to the particular wire 
you want, and it mechanically informs you whether the 
wire that you wish to speak through is already busy. 

After these ceremonies, the meeting adjourned to the 
parlours of the hotel, where an informal reception was 
held. 

The second session was held in one of the banquet 
halls of the hotel, and was called to order soon after 
10 a.m. on June Ist. The secretary of the American 
society, Mr. F'. R. Hutton, made a verbal report of the 
status of affairs concerning the erection of an “ Engineer- 
ing Building” in New York City, for housing the three 
American Societies of Mechanicai, Electrical, and Mining 
Engineers ; the Civil Engineers already have a handsome 
house of their own. This new building was suggested by 
Mr. Andrew Carnegie, who is contributing largely to the 
expenses. Competitive plans for the building have been 
invited from a number of architects. There wili be 
offices, large and small meeting rooms, a great library, 
and all the modern conveniences of office buildings. 
Other smaller societies are expected to avail themselves 
of the facilities offered in this building. 

After some routine business, the first technical paper 
was taken up, being on “A Rational Basis for Wages,” 
by Mr. Harrington Emerson, of New York. It would be 
impossible to give in an abstract any idea of this paper, 
and we cannot devote the space to reprinting it in full. 





The direction the discussion took will give some notion 
of its value. 

Mr. Emerson Bainbridge, of London, said that the 
paper seemed to him an irrational argument} tending to 
confuse the difference between the capitalist and his 
working men. It appeared to assume that “ the employer 
is an uncommercial, inexperienced, and foolish person, 
and that the working man is a down-trodden, ill-used, 
ill-paid servant.” As a large employer of labour, he dis. 
agreed with the entire paper. 

Mr. E. J. Chambers, of Wolverhampton, said that the 
paper rather staggered him. He did not think any of his 
1100 or 1200 men had signed away their liberty, but had 
rather joined him in a partnership. He did not think 
that employers or working men would accept the ideas 
set forth in the paper. 

Mr. J. H. Wicksteed, of Leeds, President of the Insti- 
tution of Mechanical Engineers, said that in any business 
the profits depend largely upon the skill with which the 
manufacturer makes his contracts, buys his materials, 
and keeps up a steady flow of work through the shop ; 
besides this, there is the organised management which 
brings the work steadily and conveniently to the work. 
man’s hands. All of these are entirely indépendent of 
the workman. He thought that profit-sharing is a very 
rough way of tempting men into a works by the prospect 
of sharing in prosperous times, and with the prospect of 
being highly discontented if they do not get a premium, 
whether they earn it or not. 

Mr. H. H. Suplee remarked that there was a brain 
power which is not drawn out by money, but can be 
inspired by enthusiasm under proper management on the 
part of a foreman or proprietor. Here the wage question 
does not enter; it is the personal equation that governs. 

Mr. Emerson, the author of the paper, then closed the 
discussion as follows: “I should certainly say that I do 
consider the average manufacturer and the average 
employer of labour as knowing very little about his busi- 
ness or its details. A large experience has shown me 
things that are simply unbelievable. The general opinion 
of those who know, who have studied those matters, is 
that if you were able to organise a large shop with refer- 
ence to its production, so as to get the very best out of 
them, ‘you could increase its output anywhere from 
30 per cent. to 50 per cent., and perhaps more. Now 
those are not matters of opinion, but they are matters 
that have actually been demonstrated in some of the 
largest concerns in this country. The reason for that is 
probably that the man at the top has had his mind taken 
up in planning his big business, and has been. paying 
some man a daily wage to attend to some matter, and 
50 per cent. is lost because that man is not of sufficient 
intelligence to get out of the machine or out of the com- 
bination what there ought to be in it. Quite recently in 
going through a large shop that is considered in its way 
a model shop, I was looking at grindstones, and the 
efficiency of the grindstones in that shop was just 10 per 
cent. of what it ought to be. There was a possibility 
there to improve a thousand per cent. on the grindstones 
alone. One of the items that my attention was especially 
called to was an emery wheel. The wheel had originally 
been a cup wheel. The whole cup had been worn off. It 
was then taken off and put on to another spindle to be 
used as a sharpening wheel, and it had been worn down 
until the brass web that was in the wheel to hold it 
together was sticking out all round on the circumference, 
and that wheel was broken in five pieces. When I took it 
off, the spindle man said, ‘Please bring it ‘back soon, 
because we need it.’ Now that is the kind ‘of thing I 
have found in every single shop in which I ‘have ever 
been, not the particular emery wheel illustration, but 
things of that kind.” 

Two papers presented some results of English experi- 
ence with the use of destructors for burning refuse. The 
paper by Mr. George Watson, of Leeds, was on “Some 
Recent Examples of Destructors for Town Refuse ;”’ and 
that by Mr. C. Newton Russell, borough electrical engi- 
gineer, of Shoreditch, was on “ Refuse Destruction by 
Burning, and the Utilisation of Heat Generated.” Of 
these two papers we give abstracts below :— 


DESTRUCTORS FOR TOWN REFUSE, 


Town refuse in Great Britain varies considerably in character 
according to local conditions, but it is a fairly safe generalisation 
to say that it consists of one-third by weight of water, one-third 
combustible matter, and one-third incombustible. The last is 
withdrawn at the end of the burning process in the form of hard 
clinker. ‘ 

An important result of the introduction of high-temperature 
destructors has been that town refuse has now come to be regarded 
in some quarters as fuel, When it is remembered that the com- 
bustible matter in the charge is, say, only one-third by weight of 
the whole, the claims which have been put forward of a commercial 
evaporation of three pounds of water to high-pressure steam per 
pound of muck can only be regarded as ridiculous, for they would 
vlace the combustible portion of the material on a level with best 

felsh coal. It is to be regretted that inventors have come forward 
from time to time offering guarantees of such results in regular 
working. Their claims can only be accounted for by their lack of 
experience, Failure in the fulfilment of such guarantees under 
contract have led to a serious reaction, and there is now a tendency 
to discredit altogether the possibility of steam raising from town 
refuse, As usual the truth is foaiedl hotwean the two extremes. 

The great value of steam as a by-product of a destructor plant 
designed primarily for the disposal of the refuse—but well arranged 
for the production and utilisation of the steam—has been amply 
demonstrated. It may now be laid down with perfect confidence 
that, on an average, town refuse in Great Britain may be expected 
to evaporate in everyday working its own weight of water 
from and at 212 deg. Fah. In many places it is safe to guarantee 
1lb. of steam per 1 1b, of refuse in summer and 1} lb. in winter. 
As much as 1-5lb, may be got on te « with careful management, 
as at West Hartlepool. 

The value of the refuse as fuel varies considerably in different 
districts, and according to the season and the amount of coal used 
by each household. In some colliery districts the miners are pro- 
vided with coal free of charge, and, as might be expected, the 
best steam-raising refuse is to be met with there. 

On the other hand, the author has had experience of seaside 
towns, such as Lowestoft and Ramsgate, where in hot weather 
hardly any coal fires are found—gas stoves being used for cooki 
—and the refuse consists largely of garden rubbish, garbage, an 
bad fish—poor stuff for steam raisi 


In wood-burning countries, and ae closed stoves are used, not 














Jone 24, 1904 


THE ENGINEER 








631 











only does the absence of cinder mean a very poor fuel, but the 
tine ash—if collected with the refuse—has a tendency to surround 
and choke such combustibles as may be present, and to put out the 
tire altogether. 

Nevertheless, the author has had, up to the present time, no 
experience of town refuse which was not auto-combustible, except 
that from the eastern district—the poorest part—of Berlin. Even 
there he has by no means given up the problem of burning the 
refuse by itself. Monte Carlo and Pernambuco are places where 
little or no cinder is found in the muck, and yet destructors are in 
successful operation at each of these without the addition of other 
fuel. 

In the author’s opinion, the best grouping of cells and boilers is 
to arrange the cells in blocks or batteries not exceeding six or 
eight in number, and to place the boiler or boilers as near as 
possible to the block of cells. 

In the case of the back-to-back cells, arranged in such a block 
with the main flue underneath them, there is little or no loss by 
radiation, as the main flue is surrounded by cells. At the same 
time the immense advantage is secured that the products of com- 
bustion from all the cells are thoroughly mixed in the red-hot flue 
before passing to the boiler, and thus if one of the cells happens to 
be somewhat cooler than the rest, any unburned gases that may 
escape from it are thoroughly burned in the main flue, where 
there is always some excess of air. All the heat generated in the 
cells is carried forward by the hot gases, except the small propor- 
tion which escapes by radiation from the outer surfaces of the 
furnaces themselves. 

With batteries of cells in a single row, it is also possible to 
arrange that the loss by radiation shall be small. A further 
advantage is that, the cells being close together, the stokers have 
less floor space to work over, and the arrangement of railways or 
conveyors for removal of clinkers is simpler than with boilers and 
cells alternately. 

From 25 to 40 square feet of grate area has usually been pro- 


vided in each cell up to recent years ; but of late cells having | 


42 square feet of grate area have become common ; and also much 
smaller cells are being introduced for special purposes, such as for 
use in hospitals, asylums, and factories. For plants up to four 
cells furnaces of 30 square feet of grate area are most suitable ; but 
for larger plants furnaces of 42 square feet are preferable, as the 
use of larger cells reduces the cost of labour. The length of the 
grate is usually 6ft. from back to front in both sizes of cells. It is 
customary to work throughout the twenty-four hours for six days 
a week ; but in some cases, where steam is only required for night 
work, such as in electric lighting, the hours of working have been 
reduced, and the number of cells and boilers correspondingly 
increased. It is quite possible to bank the fires for twenty-four 
hours, and even longer, so that they do not require re-lighting on 
a Monday morning. 

Many attempts have been made to effect the operations of stok- 
ing and clinkering by mechanical grates, but hitherto without 
much success. Mechanical grates of many kinds have been tried, 
and large sums sunk in such experiments. The author has had 
some expensive experience in this direction, and the opinion that 
he has formed is that any attempt to make the burning process 
continuous instead of intermittent will fail, unless some entirely 
fresh method be found. The quality of the refuse as fuel is too 
poor to enable the fire to creep back through a comparatively thin 
layer of it as fast as the material must be moved forward to give 
anything like a reasonable output ; and after the mechanism has 
been set so as to give only about three or four tons per cell per 
twenty-four hours, it has been found that the speed was too great 
for the fire, which was very soon all ejected from the furnace. 
The fuel also varies so much that one part of the fire will have 
become black clinker, while other parts are insufficiently burned. 
Trimming and clinkering by hand, and the intermittent system of 
firing in one and a-half or two hour heats, at present hold the 
field. 

In the early destructor plants multitubular boilers of plain 
cylindrical shape, with fire tubes about 3in. or 4in. in diameter, 
were frequently used. One of the most serious drawbacks to 
these was the fact that the dust carried in the gases soon choked 
up the tubes, which had to be brushed out three or four times in 
the course of a day, and an even worse defect was the stiffness of 
the boiler, which did not easily yield to expansion and contraction. 
A destructor boiler, placed at the end of the main flue, is, of 
course, really a gas-fired boiler, and it is subject to having the 
gases switched on or off instantaneously. 

It was found that with these multitubular boilers the tubes very 
soon began to leak at the tube plate; moreover, boilers of such a 
large diameter as were generally used were not very suitable for 
high pressures, unless they were constructed in a very expensive 
manner. For these reasons such boilers are now only used for 
very smail installations, or where steam raising is a matter of little 
importance. 

It is essential that a boiler which permits its tubes to expand 
and contract very freely should be used. 


ABSTRACT OF Mr, C. Newron RussELu’s Paver. 


This paper is for the greater part a description of the Shoreditch 
destructor, with which most English engineers are well acquainted. 
It concludes as follows :— 

As bearing upon the scheming and working of new plants, the 
author makes the following suggestions, which are the outcome 
of practical experience from a municipal engineer’s point of 
view :— 

(1) The site should, when possible, be right away from residen- 
tial and important business quarters and near to a tramway route 
and a waterway. 

(2) It is unnecessary for the destructor to adjoin an electric 
generating station. It should, indeed, be far enough away or 
otherwise so placed that dust from works and clinker yard cannot 
reach the engine-room of the generating station. 

(3) Furnacemen should be made to rely on refuse as fuel ; coal 
or coke should never be allowed inside a destructor works. 

(4) About 8 to 10 tons of refuse have to be handled to produce 
the same amount of steam as can be got by the combustion of 1 ton 
of good coal. 

(5) The use of lifts and trucks for handling refuse should be 
avoided where possible. Unnecessary handling of refuse soon runs 
up the costs. An ideal system from both a sanitary and economi- 
cal point of view would be to shoot the refuse straight out of the 
collecting van into the furnace. i 

(6) Fine dust is emitted from the chimney, and will prove a 
nuisance unless flues are well designed and cleaned right out at 
least once a week. The flue dust is of a grey colour, very gritty, 
and thoroughly calcined ; it is suitable for use as a basis for disin- 
fectant powder, and large quantities are utilised in this way. 
When the dust is in a dry condition it will absorb anything up to 
30 per cent. of its weight of pure carbolic acid. 

(7) Experience at Shoreditch shows that, in burning coal fires in 
conjunction with refuse, the full efficiency of the coal is not 
obtained as in an independent boiler, the reason being that, during 
the process of clinkering the refuse furnaces, a considerable amount 
of cold air unavoidably finds its way to the boiler tubes. At times, 
also, when there is a scarcity of refuse and the furnaces are not 
working, as, for instance, on Sundays, it is impossible to obtain a 
high efficiency per pound of coal burned, owing to the impractie- 
ability of preventing cold air from finding its way through the dead 
refuse furnaces to the coal grate. This drawback would appear to 
be one of the necessary evils of any boiler arranged to be fired by 
either coal or refuse. The trouble, however, could be considerably 
reduced, if not entirely eliminated, by an improved arrangement 
of dampers so fixed as to cut off entirely all possible admission of 
cold air from refuse furnace doors. 

(8) By increasing the air pressure in the ashpit to 2hin. it is found 
possible to burn 25 per cent. more refuse than with a pressure 
gf only lin.; a harder and: better class of clinker is also pro- 


duced, Even when the air pressure is raised to 3in. there 
is a considerable amount of combustible matter remaining in the 
clinker, In fact, from experiments carried out on a comparatively 
small scale under the author’s superintendence for the Shore- 
ditch Borough Council, it was found that, when ordinary unsorted 
refuse was placed in an iron melting furnace—or cupola—heated in 
the first instance by a coke fire, the refuse contained sufficient 
burnable matter to melt itself down, and that this process could be 
carried on continuously for some hours without the addition of 
any other fuel. The residue was tapped in the ordinary way, and 
came away in the form of molten slag of a vitrite nature and 
black in colour. By this means the residue may be reduced to 
about 15 per cent. instead of 25 per cent. to35 per cent. The 
slag may be run into moulds, and when cold is of a brittle nature. 
Mr. CU. Wegner, of Berlin, Germany, some time ago obtained 
similar results ; it was found in that case, however, that a consid- 
erable addition of coal or other fuel was necessary to smelt the 
refuse. The vitreous residue from smelted refuse, when pulverised, 
is suitable for the manufacture of glass paper such as is used by 
cabinet makers, 

Mr. J. H. Wicksteed: The author of the first paper, 
Mr. Watson, is not here, but I may say that he has been 
extremely successful with his destructors, although the 





refuse varies so much in quality in different towns that 
is requires a great deal of experience to reach a result 
that can be guaranteed. The original features. which 
differentiates Mr. Watson’s destructors from others was 
the use of steam jets. The author states that these jets 
give a higher temperature and evaporation than the dry- 
air blast, provided that the refuse is rich enough in 
carbon to give the necessary temperature for the dissocia- 
tion of the steam, which forms water-gas in the furnace, 
and which greatly improves the combustion. This action 
has been explained by Lord Kelvin and Dr. Archibald 
Barr in the following words: “ A more important func- 
tion is, however, fulfilled by the steam. In coming into 
contact with the incandescent fuel it is decomposed, the 
hydrogen being freed, while the oxygen combines with the 
carbon in the fuel to form carbon monoxide. This de- 
composition of the water is effected by heat abstracted 
from the lower part of the fire, where it can be of com- 
paratively small value for the cremation of the distillate. 
The water-gas—hydrogen and carbon monoxide—passes 
upwards to be burned by the excess air which it meets 
with over the fire, thus serving to increase the tempera- 
ture which would otherwise exist at the meeting of the 
products of combustion with the gases distilled from the 
raw material.” 

Mr. Alfred Saxon, of Manchester, thought his city had 
the best destructor yet built; it is on the continuous 
grate system, and seems to be superior to the isolated cell 
system employed by Mr. Watson. At Woolwich, in a 
plant of the former system, with three grates, 75 square 
feet, 63} tons of refuse were burned in twenty-four hours, 
and cach pound of refuse evaporated 1°9 lb. of water. 
At West Hartlepool, in the cell system of plant, as given 
in the paper, they burned 121 tons on 180 square feet. 

Mr. Charles Wicksteed, of Kettering, said that although 
the two papers presented show the best that has been 
done in England so far, there is yet very much to be 
learned before the problem is successfully solved. There 
is no doubt that these destructors are a nuisance, but 
under present conditions it is impossible to prevent this. 
There is an obnoxious smell from the refuse, and a great 
deal of offensive dust is caused, so that people in the 
neighbourhood cannot keep their windows open at night 

—when the work is going on—especially when the wind 
is blowing from the destructor. He thought that great 
improvements remain to be made in thorough combus- 
tion, in abating the dust nuisance, and in making the 
work of feeding and stoking less objectionable. Mr. 
Dunell, of London, thought Mr. Wicksteed had given 
a°wrong idea of the efficiency of destructors in general, 
and said that in investigations of the Horsfall destructor, 
described in Mr. Watson's paper, he had found that very 
green refuse could be burned without the slightest obnoxi- 
ous odour. The gases evolved from the green refuse are 
passed over the incandescent refuse that has already 
been dried, and then pass through a large chamber 
lined with refractory material and heated to a very 
high degree. The result is that no objectionable gases 
escape. The dust can be readily collected in a settling 
chamber or vortex chamber, so that it is not carried off 
and discharged. Although numerous destructors are in 
use in the United States, none of these were mentioned 
in the discussion. 

At the close of the meeting aluncheon was served, and 
in the afternoon a special train on the Illinois Central 
Railroad conveyed the party to the South Chicago works 
of the Illinois Steel Company. These works include blast 
furnaces, rail and plate rolling mills, Bessemer converter 
and open-hearth furnace plants, &c. They were described 
in THE ENGINEER some months ago. 


_ (To be continued.) 
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Society OF ENGINEERS.—Arrangements have been made, by 
kind permission of Messrs. Martin, Earle and Co., for the members 
and associates of the Society and their friends to visit the com- 
pany’s Portland cement works at Wickham, Rochester, on Wednes- 
day, June 29th inst., and “inspect the manufacture and testing of 
cement made by the ordinary method and by the new rotary kiln 





system, 









RAILWAY DEVELOPMENT IN INDIA. 





Ar the commencement of last year there were in all 
26,000 miles of railway open for traffic in India. Three- 
fourths of this mileage was exploited by companies and 
the remainder by the Government and native States in 
the proportion of 8 to 1. It has been previously stated 
that the railway projects submitted to the Government 
for construction in Hindustan reached a total length of 
13,187 miles.* All of these undertakings, distributed over 
thirteen provinces of India, including Burma, are 
essentially new lines, and the schedule does not contain 
a single railway which has been previously sanctioned or 
is under construction. It should be stated, as an 
interesting instance in which political and strategical 
considerations took the pas of all others, that three 
routes were inspected in connection with the im- 
portant frontier railway establishing communication 
between Assam and Burma. Of the three which 
were reconnoitered, that vid the Hukong valley was 
reported to be the most feasible, and if built upon the 
metre gauge, was estimated to cost £2,511,726. For 
reasons of State the military authorities preferred the 
Manipur route. It was 885 miles in length, and 
£4,313,684 was the capital required. The remaining line, 
known as the Aeng Pass route, was 450 miles longer, and 
was calculated to cost £4,645,452. The linking up of 
India with Burma is not a scheme of yesterday, and is 
not regarded as so immediately urgent as other projects. 
The time will come for the achievement of the enterprise, 
and it is possible that in the meanwhile a better route 
may be found. 

The figures quoted for the present, and also those which 
we hope will prove equally valid for the future railway 
mileage of our great Oriental dependency, are not cited 
with any especial relevance to the admittedly genuine 
statement that India is underailed. They do, particularly 
the latter referring to the projects before the Government, 
help to sustain the truth of the allegation ; but: there are 
causes at work far more potent which have founded it 
upon a sound and substantial basis. It is a little curious 
in relation to the present phase of our subject, that if 
India be tried by the usual, though erroneous, tripartite 
test, comprising population, area of territory, and unit 
length of railway, she will be found to compare very fairly 
in her mileage with other countries similarly situated in 
all respects to herself. In fact, so far as railways per 
square mile enter into the question, India can hold her 
own with the majority of non-European countries. Be- 
tween herself and those of Europe, obviously no possible 
comparison can be instituted. At the end of the year 
1900 India possessed a mile of railway for every 82°36 
square miles of territory, and for every 12,231 inhabitants. 

In India, as elsewhere, in addition to the capital 
necessary for the construction of new railways, it must be 
also found for the improvement of existing lines, to enable 
them adequately to provide for the requirements of 
increased traffic. Railway capital expenditure may be 
therefore classed under the two heads of improvements 
of existing lines and the construction of new ones. The 
money allotted in the programme for the first of these 
purposes, for the financial year 1902-1903, amounted to 
over three and a-half millions, or rather more than half 
of the total sum available for capital expenditure on rail- 
ways. A quite important po‘ntin relation to the underail- 
ment of India appears here, and very materially affects, as 
it has done in the past, the future development of its 
systems. In addition to the mere mileage required, and 
the soundness of the financial resources of which there 
is no question, it is equally, if not more necessary, that 
a certain rate of progress in the actual execution of the 
works should be maintained. It is evident that in order 
to ensure this result, the amount of the funds provided 
must be sufficient for the purpose, and also readily avail- 
able when needed. The first of these essentials has not 
been complied with, or otherwise the statement of under- 
railment would not hold good. It is true that the 
allotments for improvements have increased during the 
last ten years, from 1892-1902, from over a million to 
three times that amount, but that scarcely affects the 
question. Railways and roads beget railways and roads, 
and there is no particular merit in the exercise of a 
simply prudent foresight which anticipates and provides 
for the inevitable. 

The capital for the construction of new lines comes 
under a different classification to that already mentioned. 
There are three general systems of Indian railways, com- 
prising first, lines constructed out of funds provided or 
guaranteed by the Government—that is, Programme 
lines; secondly, those constructed by companies with- 
out any guarantee—that is, Non-programme lines; and 
thirdly, lines constructed by other agencies, chiefly native 
States, outside the programme. Both the second and 
third class of constructors are now hors de combat, and 
likely to remain in that condition, so that the building of 
new lines, or, in other words, the future development of 
Indian railways, depends absolutely on the capital raised 
by Government, either under guarantee or by loans. The 
whole crux of the matter centres in the relative monetary 
demands for (1) improvements, and (2) for new lines. If the 
improvements swallow up the greater part of the money 
at present allotted for capital expenditure, the building of 
new lines at a more rapid, or even at the usual slow rate 
of progress, becomes impossible unless by the adoption of 
a more flexible financial machinery. Into this question 
it is not our intention to enter upon the present occasion, 
or to discuss the rival claims of loans and guarantees. 

It might prima facie be fairly argued that there is no 
necessity for any extreme or drastic measures in effecting 
an equitable adjustment of the funds available for railway 
capital expenditure. It is obvious that a larger share 
could be allotted to the realisation of new projects by 
simply curtailing the sums apportioned to the other 
claimants. Experience has demonstrated that this 
specious adjustment may possibly palliate, but affords 





* “Break of Gauge in India.” Tuk Exctnrer, November 28rd, 1903, 
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no real solution of the difficulty. It is observed by Mr. 
Robertson that for many years the amount of money 
allotted to railways in India had, for various reasons of 
State, to be limited, and, therefore, in order to permit of 
the construction of new lines, the expenditure on im- 
provements of existing roads was restricted. But it was 
very soon discovered that the older lines had outgrown 
the facilities with which they were originally provided, 
and, as previously stated, there was pressing need for 
bringing them up to date. It was necessary to establish 
some order of priority, and in the year 1900 it was 
decided that existing lines should have the first claim on 
the programme, railways under construction the next, and 
that entirely new projects, represented at present by 13,000 
iiles, should be relegated to the third and last rank. At 
the annual unsatisfactory rate of only 522 miles, which 
i; the average mileage of programme railways during the 
past seven years, it would take nearly twenty-six years to 
complete the whdle of the projects submitted to the 
Government, which is not a very promising prospect. 

Provided the money allotted to each of the three 
classes of lines were ia proper proportion to their respec- 
tive requirements, the order of sequence does not leave 
much to cavil at. In any case, the conclusion arrived at 
to place the improvements of existing lines first upon the 
list is wise and judicious. 

To admit fully that we must, in plain language, get on 

‘faster with railway enterprise in our Eastern Empire is, 
unfortunately, not the same thing as doing it. It would, 
we think, be neither advisable nor expedient, even if it 
were possible, to lay down a hard-and-fast rule, dictating 
that the construction of a certain definite number of miles 
of lines should be annually undertaken. Indiais a country 
subject to sudden and serious vicissitudes, and different 
conditions prevail at the same period in the different 
districts and provinces scattered over the vast expanse of 
its territory. It follows, therefore, that in addition to 
deciding the sum to be expended, some judgment must 
be exercised in the selection of the particular projects to 
be annually taken in hand. 

It must be borne in mind that the 13,000 miles of pro- 
jects now before the Government embody proposed lines 
which have been from time to time suggested by local 
governments and others. They are considered by their 
proposers, and very justly, to be of an urgent character, 
in great need of construction, and essential to the future 
prosperity and welfare of the various provinces through 
which they pass. It is to be hoped that they will form the 
base of a systematic plan of railway development in India 
to be worked up by the Government over a series of years. 
By the “ Return” just issued from the India-office by the 
Under-Secretary of State, the proposed expenditure upon 
lines in the hands of the State, and of companies, in 1904- 
1905, amounts to a total of £4,426,980. 

It should not be forgotten that without for a moment 
undervaluing the importance of irrigation works, railways 
in India have frequently ministered most effectually in 
times of severe drought to the wants of the people, and 
averted the great calamity of a local scarcity culminating 
in a general famine. 








THE ROYAL AGRICULTURAL SOCIETY'S 
SHOW. 

Tue second annual show of the Royal Agricultural 
Society, held on its permanent showvard at Park Royal, 
Willesden, N.W., was opened on Tuesday last, and will 
clese to-morrow, Saturday. The meteorological condi- 
tions have been much more favourable than were experi- 
enced last year, when the terrific rains reduced the 
ground to a quagmire, and caused the exhibitors of 
heavy machinery very considerable trouble in getting 
their exhibits into position. It is a matter for sincere 
regret that under the propitious circumstances the present 
exhibition has not proved more successful. The number 
of exhibitors shows a considerable decline, and the attend- 
ance of spectators has been lower than even last year. We 
fear that the gloomy prognostications which were freely 
indulged in with regard to the adoption of a permanent 
showyard near London are likely to be fulfilled. Since 
last year the Society has made many alterations with a 
view to improving the yard. both by the provision of ad- 
ditional drainage and superior roads, while the railway com- 
panies, the Great Western, London and North-Western, 
and the Metropolitan Jistrict, have provided train 
services which leave little to be desired. It cannot be 
said that the exhibition of agricultural implements com- 
pares favourably with that of 1903, or with many of 
the shows held in the provinces, and it would appear that 
the makers of these appliances find that the extra 
expense involved in bringing their exhibits to London from 
the other corners of the kingdom is not counterbalanced 
by increased sales or publicity. This year the Society has 
not held out any inducements to exhibitors of imple- 
ments in the shape of competition, except the usual silver 
medals for new implements. 
petitors for these medals, and many of these possess only 
minor features of novelty. In this section one of the most 
remarkable exhibits is a steam tractor weighing about two 
and a-half tons, and made by Messrs. F. C. Southwell 
and Co., of Southwark-street, London. This machine is 
propelled by asemi-rotary engine running up to 450 revolu- 
tions. Steam is supplied by a vertical water-tube boiler 
of modified de Dion type, the internal parts of which can 
be fairly readily removed for inspection and repairs. The 
engine, we are told, is capable of developing about 16 
horse-power, and the boiler has about 75 square feet of 
heating surface. The power is transmitted, to the rear 
road wheels somewhat in the manner which is prevalent 
in other makes of steam-propelled road vehicles—that is 
by means of toothed gearing to a countershaft, and from 
thence by means of chains. Provision is made for two 
forward and one reverse speeds. 

An oil engine which has never been previously seen at 
“the Royal” is the Gothic, several sizes of which are 
exhibited by the makers, Thomas Glover and (Co., 


There are over sixty com-, 





| 
Limited, Queen Victoria-street, London. This engine is 
of the two-cycle type, and its extreme simplicity should | 
recommend it for agricultural purposes. As we intend 
to illustrate this engine in a future issue, we shall only 
point out here that it is entirely automatic, and the 
customary side shaft, skew gearing, rocking levers, and 
cams are conspicuous by their absence. It has practically 
two concentric tandem cylinders, with corresponding 
pistons. Assuming the working piston to be at its 
complete instroke and a charge compressed, this is fired 
by a hot tube in the usual manner. The force of the 
explosion expels the piston on its outward stroke. When 
it reaches a porta little more than midway in its stroke, 





any pressure remaining passes out through a check valve, 
thus reducing the pressure in the cylinder to that of the 
atmosphere. The continued outward movement then | 
uncovers an exhaust passage. During the outward | 
working stroke above described, the large outer piston 
creates a partial vacuum in a condenser. As soon, there- | 
fore, as the main piston uncovers the exhaust port, the | 
products of combustion remaining in the working cylinder | 
are withdrawn into the condenser and vacuum cylinder. | 
The new charge thereupon flows into the working 
cylinder to take the place of the withdrawn products. | 
On the return stroke the products in the condenser are | 
displaced through an exhaust valve. The products of | 
combustion withdrawn from the working cylinder are by | 
this means, and by its rapid expansion, condensed to 
such a degree that the portion entering the vacuum | 
cylinder is comparatively cool. 

Messrs. Sergeant and Co., of Northampton, are compet- 
ing for the silver medals with a new swath turner for turn- 
ing two swaths—Fig. 1. The two revolving turners are 
carried on a three-wheeled carriage, immediately in front 
of the main wheels. Each turner is made up of a series 
of rakes having spring prongs. The shaft of each rake is 
pivoted at one end to a suitable support, and connected 
between this point and the head bya link to an excentric. 
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Fig. 1—SERGEAN1'S 


By this means the tines are made to advance and retire 
in such a manner as to grasp the swath, turn it over. and 
release it at the proper moment. It is claimed that the 
setting of the rotary turners at an angle to the ground 
has the following advantages :—The body of the turner has 
passed the point at which the rakes do their work 
before the swath is disturbed, which prevents any 
tendency to carrying the grass round; the rakes can be 
set much closer to the road wheels, which is a great 
advantage on uneven ground, and the turner can the 
more easily mount any chance obstacles. 

tichard Garrett and Sons, Limited, of Leiston, have 
made a departure in portable engine practice, the result 
of which will be watched with interest. We refer to 
the semi-portable steam engine entered for the silver 
medals. This is fitted with a Schmidt superheater in 
the smoke-box, and the steam cylinder is provided with a 
valve specially designed to work with superheated steam. 
The engine has a single cylinder 12in. by 15in., and 
develops 42 horse-power at 135 revolutions per minute. 
Although exhaustive experiments have not yet been 
earried out with this engine, we understand that very 
considerable economy has resulted with steam super- 
heated to 500—530 deg. Fah. We hope to publish a 
detailed report of full tests in a future issue. 

Amongst the machines shown by Messrs. Stanford and 
Co. is a new clover huller, in which means are provided 
for shaking the straw. This is said to give better results 
than are obtained by passing the seed over a reciprocating 
sieve. The shakers consist of an arrangement of per- 
forated boards, to which are given alternatively upward 
and forward and downward and backward motion, during 
which a “ take-and-give” operation is performed, and the 
straw is carried to the fore end of the machine to the 
elevator. 

Messrs. Blackstone and Co., Stamford, have fitted to 
their oil engines a new vaporiser and igniter which has 
some features of novelty. At the back of the combustion 
chamber proper, and separated from it by a semi-rotary 
plug timing valve, is a small horizontal cylindrical 
chamber, into the end of which is screwed the automatic 
igniter. Surrounding this chamber, and communicating 
with it by means of a lateral port and vapour valve, is 
an annular vaporising space, into which the oil and a 


sufficient volume of air are drawn through a hole at the 
side. An exterior pipe leading to this port has an oil 
pipe and nipple projecting vertically into it, over which; 
the air is drawn on its way to the vaporiser, taking up 
the desired quantity of oil as it emerges through the 
nipple. The oil in the nipple pipe is maintained at a 
constant level by means of a small overflow chamber, 
to which it is connected. On the under-side of the 
vaporiser is formed a cast iron tube, in which the 
charge is fired at starting until the main igniter is 
sufticiently heated by the explosions. This engine has 
been awarded a silver medal. Messrs. Blackstone and 
Co. are also exhibiting, for the first time, a new 
swath turner. The machine consists of a pair of 


| turning heads suspended from the shafts immediately 


in front of the travelling wheels, which follow in 
the tracks from which the swath has been turned. The 


| construction and working of the turning heads are an 


adaptation of the horse-rake principle. The swath is 
turned by a number of rearwardly-hinged single tine 
curved similarly to those of a horse-rake. These tines 
being free to follow all inequalities of the ground, collec! 


| the swath, and at the same time, having a lateral rotar, 


motion, turn it over on to the dry track. The tines are 
made so as to turn the widest swath, and as they ente: 
and leave the material with their points downwards, there 
is no liability to carry the crop round. 

A simple corn drill for attaching to ploughs is shown by 
Messrs. E. Page and Co., Victoria Ironworks, Bedford. 


| The box containing the seed distributing mechanism i; 


clamped to the frame of the plough; the drill is operated 
direct by the small or land wheel of the plough, to th: 
axle of which it is connected by a universal joint. In 
turning the headlands the delivery of seed stops automati 
cally immediately the smal! wheel leaves the ground. A 
steam motor wagon, embracing noteworthy points of novelt, 
inits design, is exhibited by Messrs. Bomford and E.vershed, 
Limited, ’ershore. The boiler has 95 square feet of heatiny 


SWATH TURNER 


surface, is of the locomotive type with Belpaire fire- 
box, and is placed transversely. The engine is of the 
horizontal compound pattern, having cylinders 44in. and 
Tin. by Tin. It is so suspended that it can be removed 
entire without disturbing other parts. The slide valves 
are operated by radial gear, and being placed below the 
cylinders are easy of access. The hind axle and counter- 
shaft are carried in bearings, all formed in one steel 
casting, carried on the springs. This arrangement ensures 
the bearings being alwaysin line. The hind axle bearings 
are Yin. long and are lined with a special metal. The 
power is transmitted to the hind wheels through steel 
rings of internal gear. The transmission gear is arranged 
so that the driving chain runs ata high speed, with a light 
load upon it, and is placed high up out of the dust and 
dirt. The heaviest stress comes upon the steel gearing, 
which is made of ample proportions to stand it. Differen- 
tial gear, capable of being locked, is provided on the 
countershaft, and a very powerful brake is provided upon 
the drum carrying the differential pinions. The front axle 
is of cast steel of trough section containing a strong 
spring. 

The greatest novelty in the implement section was the 
milk drying machine manufactured for the inventor, Mr. 
James R. Hatmaker, of Boulevard Malesherbes, Paris, by 
James Milne and Son, Limited, Edinburgh. This 
machine has received one of the Society's silver medals, 
and consists essentially of a pair of revolving rollers 
heated by steam, on to which the milk is fed and dried 
during their revolution, The dried product is stripped off 
the rollers by knives and falls in flakes into receptacles 
alongside the machine. We are informed that 100 lb. of 
full cream milk yields about 124 Ib. of dry milk containing 
30 per cent. butter. We hope to give a more detailed 
illustrated description of this machine and process next 
week. 

It would appear that the farmer is commencing to 
realise that mechanical haulage for estate and farming 
purposes possesses advantages over horse haulage. Quite 
a number of firms are now turning their attention to the 
manufacture of light tractors for these purposes, the 


' favourite source of motive power being the petrol engine. 


Albone’s motor, which is made by the Ivel Agricultural 
Motors, Limited, Great Marlborough-street, London, and 
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which in its earlier form was illustrated in THe ENGINEER, 
has undergone considerable modification and improve- 
ment, with the result that it has been awarded a silver 
medal. It has now a more powerful petrol motor, capa- 
ble of developing about 20 horse-power, with electric igni- 
tion, and two speeds of progression have been provided. 
The engine has two opposing cylinders 64in. diameter, 
driving on one crank, and the power is transmitted to the 
countershaft through one of two sets of silent chain gearing 

according to the speed required—and thence to the road 
wheels. The engine can also be used stationary to drive 
farm implements.by means of a belt and pulley. The 
machine complete weighs about 28 ewt., and this is dis- 
tributed over three road wheels, and in the hands of an 
intelligent attendant will be found an extremely useful 
adjunct to the farm for hauling ploughs, mowing 
machines, and reapers, or for driving chaff cutters or 
threshing machines. 

Arother implement of this kind is also shown for the first 
time by Messrs. Ransomes, Sims and Jefferies, Ipswich. 
The motive power in this case is supplied by a 20 horse- 
power Simms four-cylinder vertical petrol engine with 
rotary magneto ignition. Mr. John Scott, of Edinburgh, 
who has been experimenting for some years with a view 
to producing a simple motor tractor which can be placed 
in the hands of farm servants, exhibits a motor cultivatcr 
and motor plough. Both of these implements are of 
simple design, all complications having been avoided. 
Internal combustion engines using petrol supply the 
necessary power. In the plough, a 16 horse-power Aster 
motor, with four vertical cylinders, is found sufficiently 
powerful to haul a three-furrow plough. It is claimed 
that one attendant is all that is required to manipulate 
the plough and steer the tractor, both operations being 
effected from the seat. Two speeds are provided, and 
these are varied by the removal of the chain from one 
sprocket wheel to another. The implement weighs 
26.cwt., and is carried on three wheels, two for steering 
and one for driving. 

Mr. H. R. Marsden, of Soho Foundry, Leeds, has been 
awarded a silver medal for an elevator attached to a stone- 
breaker. It is of the bucket type. One of the principal 
objects of the apparatus is the reduction in the height of 
the apparatus where headroom is scarce. The invention 
consists in passing the chain of buckets round a lower 
receiving drum and an upper drum. These drums are 
perforated, and the material to be lifted is fed into the 
lower cylinder and falls through the holes into the 
buckets. When the latter turn over the upper cylinder 
the material drops into it from the buckets, through 
the perforations, and thence into a shoot. The 





Fig, 2—HAND POWER MORTICING MACHINE 


Phythian Engineering Company, Limited, Congleton, 
exhibit as a new implement a hand-power mortising 
and boring machine for timber, which is extremely 
simple and comprises several improvements—Fig. 2. 
One of these is in connection with the lever for raising 
and lowering the chisel carriage rapidly. This is effected 
by a weighted lever with a very short fulcrum. Besides 
reciprocating, this lever has also a rotating motion, thus 
doing away with the screw for raising and lowering. 
The length of lever can be altered according to the depth 








of mortice being made. There are also improved methods 
of locking the chisel spindle, and for securing the timber 
in the carriage. 

We shall refer to several further important exhibits in 
our next week’s issue. 








THE ROYAL SOCIETY’S CONVERSAZIONE. 





THE second of the two annual conversaziones of the 
Royal Scciety was held at Burlington House, on Wednes- 
day evening last. Sir William and Lady Huggins 
received the guests, of whom there was a numerous 
assemblage, including many ladies, this being the ladies’ 
night. Among those present were:—The Archbishop of 
York, the Duke of Northumberland, the Earl of Berkeley, 
the Earl of Rosse, Lord and Lady Avebury, Lord Kelvin, 
Sir Norman and Lady Lockyer, Sir Robert and Lady Ball, 
Sir William and Lady White, Sir William and Lady 
Ramsay, Sir William Crookes, Sir John Wolfe Barry, the 
Hon. C. A. Parsons, Sir Henry Roscoe, Sir Arthur 
Riicker, Sir William Abney, Admiral Sir William Wharton, 
and Sir Edward Carbutt. 

As usual, there were a number of exhibits, and we will 
proceed to notice briefly those which are likely to be of 
the greatest interest to our readers. First, we must men- 
tion the exhibit of Messrs. Ayrton, which consisted of a 
number of tanks and troughs designed with the object of 
illustrating the origin and growth of the ripple marks on 
sand. In these a layer of sand covered by a depth of 
water were arranged and the tank oscillated so as to form 
waves in the water. Ridges are gradually produced in the 
sand, and finally the greater part of the sand is assembled 
in a ripple-marked heap at the places of greatest horizontal 
velocity of the water. This result was obtained in about 
twenty-five minutes in the case of a 6ft. trough, when the 
wave produced was twice the length of the trough. 
Vortices are produced in the lee of each ridge 
during a part of each swing of the water. It was also 
shown that the ripples were not produced by a steady 
current of water flowing over the sand, but may be 
produced by disturbing this steady current. 

Other interesting exhibits which we noticed were the 
following: — There was a thermo-galvanometer for 
measuring very small alternating or pulsating currents. 
This instrument is intended for the measurement of very 
small rapidly varying currents, such as those in a 
telephone or in a wireless telegraphy circuit. In both 
capacities it was shown in action. Currents froma few micro 
ampéres upwards may be measured, and the deflection 
is practically proportional to the mean squared value of 
the current flowing. The instrument was exhibited by 
Mr. W. Duddell. Messrs. H. Jackson, F.R.S., and Mr. D. 
Northal-Laurie, F.C.S., showed some interesting experi- 
ments with phosphorescent compounds of zine, strontium, 
aluminium, calcium, &c., prepared to illustrate varying 
degrees of response to such exciting influences as violet 
and ultra violet light, electric discharge, heat, and friction. 
By varying the constitution of the compounds in the 
direction of increasing or diminishing their basic or 
acidic character, the length of time during which the 
phosphorescent glow lasts can be increased or lessened 
considerably, and the property of glowing, when heated, 
can be made to persist apparently indefinitely. 

Mr. Killingworth Hedges showed a series of photo- 
graphs and drawings prepared from observations taken 
by the Lightning Research Committee. Mr. W. Hibbert 
had on view some of his magnetic balances. The beam 
of these balances is made of a magnetised steel rod 27 
centimetres long. The centres of the poles are 25 centi- 
metres apart. The repellent pole of a second 
magnet being placed over one end of the beam causes 
this to descend, and the force of repulsion is balanced 
by a weight sliding on the other half of the beam. The 
absolute value of a pole in C.G.S. units can be ascertained 
in afew minutes without reference to the terrestrial or 
other field. The instrument was delicately made, and 
appeared to be easily manipulated. Dr. G. J. Burch ex- 
hibited a cylindrical telescope for the rotation of images. 
This instrument consists of two cylindrical lenses, with 
their axes of curvature parallel fixed the sum of their 
focal lengths apart. Objects seen through it are not 
magnified, but reversed, as by reflection in a mirror. A 
wheel spinning appears to revolve in the opposite direc- 
tion. Ifthe telescope is rotated, it causes the image to 
rotate with double the angular velocity. If the telescope 
tube is moved through an angle horizontally, the image 
is caused to move vertically up or down, or horizontally, 
or to remain stationary, according to the direction of the 
axes of curvature. The plane of polarisation retains its 
original direction unaffected by the rotation of the image. 

An instrument essentially similar to that used by Mr. 
A. Mallock, F.R.S., for recording the vibrations caused by 
traffic on the Central London Railway, was exhibited by 
the Cainbridge Scientific Instrumenf Company, Limited, 
and Dr. Alan B. Green had on view a number of photo- 
graphs illustrative of induced radio-activity in bacteria. 
In some instances the bacteria, after having been exposed 
to the influence of radium-bromide, were shown to be 
capable of affecting a sensitised plate. This they were 
able to do through a double layer of lead foil. 

A highly interesting exhibit was that of Mr. C. E. 5. 
Phillips, who showed a new form of automatic vacuum 
pump. The apparatus consists of a modified Toepler pump, 
so arranged that it works automatically through the opera- 
tion of electrically-controlled devices, for the purpose of 
producing extremely high rarefactions. The pump issaid 
to reduce the gas pressure within a vessel of 200 c.c. 
capacity from that of the atmosphere to ‘002 mm. 
in fifteen minutes. Professor A. Schuster, F.R.S., and 
Dr. G. Hemsalech gave a demonstration of oscillating 
electric discharges. The separation of the components 
of a slowly oscillating electric discharge is effected by 
blowing a steady current of air through it. The discharge 
passes between two slightly inclined metal plates, and 





spectroscopic analysis shows the line spectrum of air in 
the initial discharge, and the band spectrum of nitrogen 
in the oscillations. The metallic vapour from the elec- 
trodes does not seem to take part in the oscillations. The 
effect of introducing cores of iron or other metals into a 
coil _ giving self-induction may be illustrated by this 
arrangement. 

The micro-photographs of Dr. W. R. Hodgkinson and 
Capt. Hardcastle, R.A., were of the interior of a °303 
rifle barre] in which cordite had been used, and of the 
brass used for cartridge cases. In the first the effects of 
the powder gases and of the copper-nickel bullet were 
plainly seen, and in the latter the various structurai 
changes due to variations in temperature were well 
brought out. Mr. William Burton, F.C.S.,and Mr. Joseph 
Burton, A.L.C., had an exhibit dealing with crystalline 
glazes on “pottery, and illustrating the decorative appli- 
cation to English earthenware and stoneware of certain 
recently discovered glazes which develop artificial crys- 
talline silicates during the firing and cooling’ of the wares. 
In the “sunstone” and “fiery” crystalline glazes the 
crystals have the optical properties of micas, though their 
exact composition is at present undetermined. In the 
starry and opalescent glazes the radiating needles are 
akin to the mineral Willemite, as is shown both by their 
optical properties and their composition. 

During the evening there were three demonstrations 
with lime-light illustrations. These were:—The Simplon 
Railway and the Victoria-Falls of the Zambesi, by Mr. 
Francis Fox ; the action of radium on charges of negative 
electricity, by the Hon. R. J. Strutt; and colour photo- 
graphs of living insects, by Mr. I’. Enoek, F.L.S. 








DOCKYARD NOTES. 


THE Suffolk and Lancaster, of the County class, are both to 
go to the Mediterranean Fleet to replace protected cruisers 
there. Protected cruisers are at a discount just at present, 
though, curiously enough, the Chemulpo fight proved that 
they will stand a lot more than was expected. The Variag 
was only put out of action because she had no gun shields. 
Had she been thinly armoured she would probably have 
suffered more rather than less. 





THE Suffolk has Niclausse and the Lancaster Belleville 
boilers, and the two ships will be run against each other to a 
certain extent. 





Tue Swiftsure and Triumph have been put into commis« 
sion for the Home Fleet. 





THE latest pattern American 12in. is to be 45 calibres long, 
instead of 40 as at present. This is a great length, and it 
may lead to that droop at the muzzle, the fear of which is 
obvious on board any French warship. In French ships the 
big gun always has a rest for its muzzle when not in use, 
and thus dropping muzzle is avoided. Presumably the 
Americans will do the same; if not, trouble is likely enough. 
The American increase is designed to suit the new nitro- 
cellulose explosive. 





A YEAR or so ago torpedo tubes were discarded in the 
American fleet as ‘‘ useless.’’ This decision of a few faddists 
is now reversed, it having been proved conclusively that the 
condemnation was arrived at by discarding the views of the 
bulk of American naval officers, and upon the flimsiest of 
evidence. Not only are submerged tubes restored, but the 
new ships will carry four instead of two. Experiments are 
also being conducted with a 2lin. torpedo, which may replace 
the present 18in. The characteristic of the 2lin. is a range 
of nearly 4000 yards. 








JAPANESE SHIMOSE PowvER.—The amount of foolish talk found 
in the newspapers on the subject of new methods of war, as sug- 
gested by experiences in the Far East, is irritating to any one 
having knowledge of such subjects. We are told, for example, 
that each of the three thousand fragments, into which the Japanese 
Shimose powder is said to rend a shell, has sufficient dynamic force to 
penetrate the heaviest armour. We should think that any school 
boy who had ever comprehended the proposition that momentum 
is the product of weight multiplied by velocity would know 
better. The weight of the three-thousandth part of a shell i 
measured hy ounces ; and yet we are asked te believe that such 
a fragment as this has a power of penetration exceeding that of 
a shell weighing half a ton, and starting with a propelling force of 
2500ft. or 3000ft. to the second. And how can those fragments 
of a shell be ‘‘ driven in every direction with equal force’” Frag 
ments proceeding in the direction of the flight of the shell would 
have added to the velocity imparted to them by the explosive in 
the shell, the velocity of the shell itself, while in the case of frag- 
ments flying to the rear, this would be a minus quantity. The resist- 
ance of the air to the flight of irregular fragments weighing a few 
ounces would be very great, so that their effect would be localised. 
The most intelligent description we have seen of Shimose powder is 
contained in a lecture delivered in Tokio by the inventor, and 
reported in the Shanghai Times. Dr. Shimose said :—‘‘ Neither 
the falling of an iron hammer upon it, nor ignition, nor the firing 
of a bullet into it would cause this explosive to explode. In such 
cases it would burn like turpentine, but the fire could be extin- 
guished by a cupful of water. Combined with a certain ingredient, 
it had sufficient explosive power for warlike purposes. Among the 
explosives in the world the American gelatine had the greatest 
destructive power ; Shimose came next, gun-cotton and dynamite 
following in order. To illustrate the explosive power of Shimose, 
a small quantity placed upon_an iron plate lin. or 2in. thick would, 
when exploded, perforate the plate for the area covered by the 
powder. At an experiment carried out at Kugenuma, Soshu, a 
6in. Shimose shot was fired at a coal store protected with armour 
plate similar to that of a certain cruiser. The shot made a hole 
of about 3ft. in diameter, whereas in the case of the ordinary 
shot the diameter of the hole was only 6in. It burst on contact 
with the plate, while the other exploded only when it had travelled 
about 3ft. after passing through the plate. The Shimose shell 
was blown into two or three thousand pieces, while the other broke 
up into only ten or fifteen fragments. This tremendous power 
was testified to by the fact that a bluejacket on the Variag was 
struck by more than 160 fragments of shell. The placing of one 
such shot on deck would mean the wounding of all the crew there 
But the explosive was not intended for the killing of men, but 
for the destruction of warships. One more noteworthy feature 
of the Shimose powder, concluded the doctor, was the fact thai 
its cost was about half that of gun-cotton.”—Army and Navy 
Journal, US A, 
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METAL SIDING, GREAT WESTERN RAILWAY; 








THE WANDLING OF ROAD METAL. 


Tue Slough Urban _ District Council have recently, by 
arrangement with the Great Western Railway Company, 
been enabled to carry out apr experiment with the view of 
facilitating the handling of the large quantity of road stone 
annually used by them in the upkeep of the roads under their 
jurisdiction, particulars of which should prove of interest to 
our readers and highway authorities generally. 

Shortly, the arrangement comprises the provision of a 
siding, approached up an incline plane, carried on girders at 
a height of about 5ft. about ground level, by means of which 
the road stone is deposited on the adjoining materials depot, 
placed at the disposal of the council by the railway company, 
from 20-ton hopper wagons from which the stone is unloaded 
by merely pressing a lever. The time occupied in discharg- 
ing the contents of a wagon is 30 seconds. A train of these 
hopper trucks, carrying 540 tons, can be brought to the siding 
and their contents conveniently discharged in a few minutes. 

The further advantages of an arrangement of this kind are 
apparent, as at once the expenses—not by any means an 
ineunsiderable item—of cartage from railway station or barge, 
in the case of water-borne traffic, to the depdt is avoided ; the 
stone can be left where deposited until required for use, and 
it is possible to place advantageously contracts for large 
supplies of stone without any anxiety as to where and how it 
is to be stored until required ; moreover, there is a reliability 
in regard to supply which ensures a regularity in the progress 
of any road repairing that may be in hand. 

As will be seen from the accompanying photograph, the 
brick piers supporting the girders form divisions or bays, each 
of which has a holding capacity of 60 tons of road macadam. 
Towards the end of the siding the company has also erected 
a spacious wooden platform for the reception and storage of 
paving flags, kerbs, setts, pipes, &c., which would be required 
to be carriedin ordinary trucks. There is also a large area on 
the ground level for storage of other materials incidental to 
the use in works of town authorities. 

Doubtless, the many advantages ubtainable will be keenly 
appreciated by public authorities and their surveyors, and 
every credit should be given the Great Western Railway 
Company for the enterprise it has shown in this matter, and 
the urban authority is to be congratulated in being so fully 
alive to the interests of those they serve. 

It is understood that the Great Western Railway Company 
would be willing at other towns where there is a heavy 
traffic in road stone to enter into similar arrangements with 
the local authorities for the construction of an elevated siding, 
and would be prepared to provide 20-ton hopper trucks for the 
conveyance of the road stone. 








THE THAMES CONSERVANCY. 


Some features of more than ordinary interest characterise 
the ‘‘ Proceedings’’ of the Conservators of the river Thames 
for the year 1903. They may also be considered of a nature 
a little foreign to the usual working routine of that important 
authority. It was stated in their last general report that the 
Conservators had entered into a contract for the dredging 
required to provide a channel from Millwall Docks to the 
Thames Tunnel, 300ft. in width and 16ft. in depth at low 
water of ordinary spring tides. Under the same contract, 
another channel was to be dredged out 200ft. wide, and 14ft. 
deep below the same level, between the tunnel and London 
Bridge. During the year 453,778 cubic yards of material 
were removed, which quantity exceeds that for 1902 by 
67,698 cubic yards. 
out to within 50 yards of the Thames Tunnel on the upper 


side, and to within 170 yards on the lower side, and there it | 


terminates, for very good reasons, explained in the report. It 
is stated therein that a serious difficulty has, however, 
been met with, in that the East London Railway Joint 
Committee, who hold a lease of the tunnel in perpetuity, 
for the purposes of their railway service, have raised 
strong opposition to any dredging being carried out from 
150 yards above to the same distance below it. ‘The Committee 


The work of excavation has been carried | 








applied for an injunction to restrain the Conservators from 
dredging in or deepening the river at any place within 150 
yards above or below the tunnel, on the ground that a depth 
of from 9ft. to 11ft. only of soil would be left over the brick- 
work of the tunnel, and that this depth would be entirely 
inadequate to protect it. When the motion came to be 
heard in December last the Conservators were compelled to 
give an undertaking that ‘no dredging should be carried out 
within 50 yards above the tunnel and 150 yards below it, until 
the trial of the action. 

Last March the action was tried, and the judge granted an 
injunction, restraining the Conservators from deepening or 
dredging the river, so as to injure or endanger the tunnel, or 
the roof, sides, or protections thereof, or the railway running 
through the same or covered thereby. It should be stuied 
that the deepening, giving rise to the subsequent litigation, 
was undertaken with the object of effecting a great and much 
needed improvement to the port, and also especially for the 
purpose of enabling steamers with a draught of from 12ft. to 
14ft. of water, and laden with perishable produce for the 
London markets, to ascend the river at all states of the tide. 
A sum of £40,000 has been already expended, and unless the 
work be completed a bar varying from 2ft. to 4ft. in height will 
be left across the river. A shoal located in this part of the 
Thames cannot possibly be allowed to remain. Itis, we submit, 
within the range of modern engineering skill to render water- 
tight and protect the extradosal surface of a subaqueous tunnel 
within a less depth than 10ft. between the crown of the arch 
and the channel bed of the river. 

Before proceeding with our résumé of the fulfilment of the 
duties annually or ordinarily devolving upon the Board of 
Conservancy, it may be as well to dispose of certain Parlia- 
mentary matters brought before it, in connection with Private 
Bill legislation. It may be remembered that the full text of 
The Thames Conservancy Bill introduced into Parliament 
last year was printed in the general report. The Bill fell 
through, as, owing to the hostile attitude of the Board of 
Trade, the Conservators withdrew it after the first reading. 
A word must be said respecting the Port of London Bill in so 
far as it affectsthe Conservators. With its general provisions 
our readers. are, no doubt, fairly familiar. It was launched 
in the House of Common, in 1903 by the President of the 
Board of Trade, and read a first time. Briefly, its purport 
was to establish a commission for the administration of the 
Port of London, and to transfer to it ‘‘ the property, powers 
and duties of the Conservators in respect of the river below 
Teddington.’’ Among the 73 petitions against the Bill, one 
was deposited in the name of the Conservators. During the 
past career of the Bill some amendments were conceded 
with the object of protecting the interests of the officers of 
the Conservancy, prejudicially affected by the methods pro- 
posed. In August last it was ordered by the House of 
Commons that the Bill should be ‘‘hung up”’ until 
the present session, and should stand committed to 
a Committee of the whole House. We have before 
alluded to the London Port and Docks Bill, in our recent 
articles on ‘‘ Private Bills, 1904.’’ The Conservators hae 
lodged a petition against the Bill, for which opposition tne 
following clauses, among others, may be probably responsible. 
It is sought in one to place an old obligation upon the Con- 
servators to carry out improvements of the river channels, so 
as to provide and maintain to the satisfaction of the Board 
of Trade, sufficient navigable space and depth of water at all 
states of the tide for the shipping frequenting, or which, in 
the opinion of the Board of Trade, would frequent the port. 
Under the same clause, and the same authority, the Conser- 
vancy is compelled to remove all shoals and obstructions in 
any part of the estuary of the Thames. Another clause proposes 
toempower the Board of Trade to increase the number of the 
Conservators to a total not exceeding forty-five. A third pro- 
vision would extend the jurisdiction of the Conservancy 
authority to Warden Point, nine miles below Yantlet Creek, 
the present limit, but without giving it any interest in the bed 
and foreshores between the present and proposed limits. 
Various Bills introduced into Parliament during the session 
of 1903, not calling for any particular comment, were watched, 
and the necessary steps taken to guard the interests of the 
public in connection with the river, 





The dredging operations, totalised in cubic yards at the 
commencement of our article, comprised the excavation of 
420,881 yards between the entrance to the Royal Albert Dock 
and Crossness, in continuation of the deepening of the 
navigable channel under a scheme first exploited so far back 
as the year 1896. The material removed was deposited by 
the hoppers in Barrow Deep. 3 

It is very satisfactory to have to record the statistics 
relating to the incoming and outgoing of vessels using the 
Port of London, especially as some very unfavourable reports 
have been recently circulated respecting the nature and 
amount of its traffic. The number and net registered 
tonnage of the vessels which entered and cleared to and from 
the port during the year, and paid tonnage dues, may be thus 
summarised up :—Entered—29,701 vessels of a net register 
tonnage of 16,797,034 tons; cleared—19,844 vessels of a net 
register tonnnage of 9,099,157 tons; total vessels of a net 
register tonnage of 25,896,191 tons. These figures represent 
an increase over 1902 of 2414 vessels of a net register 
tonnage of 1,480,528 tons, and of 3446 vessels of a net 
register tonnage of 3,721,075 tons over the year 1899. These 
results clearly indicate the necessity of developing every 
resource of the port, so as to provide accommodation for tho 
increasing trade resorting to it. In furtherance of this 
important desideratum, and in order to meet the require. 
ments of the increasing number of steamers trading to the 
Pool, a new tier for ships has been established off the Tower 
of London. The Hermitage lower tier and Battle Bridge 
upper tier have been deepened to 16ft. and 14ft. respectively 
at low water of ordinary spring tides. . 

In connection with the question of providing efficiently for 
the future increasing traffic of the port, the Conservators 
have given further careful consideration to the opinions ex- 
pressed in the report of the Lower Thames Navigation Com- 
mission. The report dealt with the deepening of the navi- 
gable channel and the proposals contained in the Port of 
London Bill. They further engaged the services of Mr. FE. 
Cruttwell, M. Inst. C.E., to give them independent advice on 
the subject. Without entering into the details of that 
gentleman’s report, it may be remarked that he appears to 
be by no means satisfied that a deep water mid-river 
channel past the Leigh Middle Shoals could not be mair- 
tained by dredging alone, or without the enormous expen- 
diture which would be entailed in the construction of the 
training walls recommended by the Commission. A _ proof 
that the condition of the navigable waterway of the river is 
better than it was, is afforded by a comparison of the 
number and tonnage of the vessels raised in 1902 and 1903 
by the wreck-raising plant. In the former year forty-five 
vessels were recovered, nine of which were steamers, 
measuring 8965 tons in the aggregate, and thirty-six sailers 
and barges, equal to 1659 tons, making a total of 10,615 tons. 
For 1903 the corresponding figures are thirty-nine ships in 
all, eight steamers with 4807 tons, and thirty-one sailers and 
barges, measuring 1361 tons, or a total of 6168 tons. It 
should be mentioned that-the continuously flooded state of 
the river during the year, has delayed the construction of the 
new lock at Teddington, and it was found impossible to 
complete it at the end of the year, as anticipated. 

Turning our attention to the upper river, we find it stated 
that 1903 was characterised by an unprecendented rain 
fall, which reached to 40°87iu. This maximum record 
represented the average of twelve readings, registered at the 
same number of different stations along the Thames water- 
shed. At the time of the last serious flood in 1894, the total 
rainfall amounted to 32°44in. It should be here observed 
that notwithstanding the much greater rainfall of 1903, the 
highest levels reached by the flood were not nearly so great 
as those attained in 1894. While making all allowance for 
the effects of summer vegetation and evaporation, which, no 
doubt, ay be regarded as important factors in the case, the 
cause which chiefly contributed to this desirable diminution 
in the flood level is not far to seek. It was unquestionably 
due to the construction of new works, the efticacy of improve- 
ments, and the adoption of wise and skilful arrangements, 
all undertaken within the previous nine years. It is intended 
by the Board to commence a very useful and much required 
work in relation to the deepening of a part of the upper river. 
It has been noticed that the efficiency of Bray Weir is ad- 
versely affected by the silting up of the main stream along 
the Berkshire shore, between Amerden Bank and the upper 
end of Monkey Island, and of the backwater between the 
island and the said shore. The work will entail the removal 
of some 50,000 cubic yards of material, a small task to 
execute, in comparison with the great benefit it will confer 
upon the navigation of the river. 

As an instance of the manner in which the construction of 
a weir may affect the next below it, Romney Weir may be 
cited as an interesting and instructive object lesson. When 
a rise occurs in the water level, the volume discharged by 
Romney Weir, which was recently rebuilt in an enlarged and 
improved form, is greater than Old Windsor Weir, next 
below, can deal with. The result is that an undue rise takes 
place in the level of Datchet Reach. Relief will be afforded 
to this part of the river by lowering the tumbling bay of Old 
Windsor to the extent of one foot below the head-water mark 
at the lock. Bell Weir, next below Old Windsor, which is 
one of the few remaining weirs fitted entirely with hand 
paddles, is showing signs of decay, and is to be rebuilt. The 
new weir will be immediately above the old, and will have an 
increased discharging capacity. A boat-slide at the lock will 
also be built, in order that the heavy pleasure traffic there 
may be passed with greater expedition. 

It is admitted that the purification of the Thames and its 
exemption from pollution are not beset with so many difficul- 
ties as attended them when the provisions of the Thames 
Conservancy Act of 1894 were first enforced. There 
are still, however, some places in the watershed where 
the arrangements for dealing with the sewage have 
not been placed on a satisfactory basis. In all these 
cases pressure has been brought to bear on the authorities 
responsible for the pollution of the stream, with the result 
that in nearly every instance sewage disposal works have 
either been constructed, or are in course of construction. 
During the year fourteen towns and villages have diverted 
pollution from the river, and the inspection of farms, manu- 
factories, private residences, and other scattered premises, 
has been similarly successful in 168 instances. Care has also 
been bestowed upon the surface of the water, since the 
stream was carefully scavenged as far down as the western 
boundary of the County of London. 

The question of the pollution, by sewage, of oysters and 
other shell fish has not escaped the attention of the Con- 
servators, who have conferred with the Port Sanitary 
Authority on the subject. It appears that there is only one 
small oyster bed within the limits of their jurisdiction, 
and that it is with the cockle industry that they are more 
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immediately concerned. 
Blyth Sand, on the south side of Sea Reach. Although 
steps have been taken to prevent pollution from places within 
that jurisdiction, investigations which have been instituted, 
point to the fact that pollution is carried up to this ground 
from sources below the Conservancy limits. We cordially 
endorse the opinion of the Conservators, that the system of 
discharging sewage into any part of the estuary of the 
Thames is dangerous to the health of the population, and 
detrimental to an important food supply. It is gratifying to 
jearn that they have made representations to this effect to 
the Local Government Board, and urged the desirability of 
legislation being initiated, to deal effectively with so urgent 
and serious a matter. 








THE BRADFORD EXHIBITION. 
No, I. 

Tue Exhibition now being held in Bradford is intended 
to celebrate the opening of the magnificent building 
which Lord Masham has presented to the city as a 
memorial to Cartwright, the inventor of the power loom, 
and the originator of the wool-combing machine. The 
building, which has cost over £70,000, stands in the 
centre of a fine public park of 56 acres, which, thirty-four 
years ago, was a gift from the same noble donor. The 
hall will be utilised for certain civic functions, but it is 
mainly intended to serve the purpose of an art gallery 
and museum. Bradford has, for some years past, yearned 
to possess an art gallery worthy of the name, the city’s 
art treasures being at present housed in somewhat unsuit- 
able premises adjoining the Public Market. Still, visitors 
from a distance may be pardoned if they experience some 
surprise—not unmingled with disappointment—on finding 
in this hall, named after Cartwright, nothing bearing 
upon the life’s work of that great man. It is much to be 
regretted that Bradford has not risen te the opportunity 
thus afforded of getting together the nucleus of an 
industrial museum relating to the trade of the district, 
which, if brought and kept constantly up to date, could 
not have failed to exercise a marked effec, on all that 
makes for the commercial prosperity of the city. To an 
outsider, failing at first sight to discern the connection 
between power looms and pictures, it would certainly 
appear to have been a more appropriate method of trans- 





The principal cockle ground is the | 


yourself” policy has been to stifle, rather than encourage, 
invention. The fact that machinery has contributed 
more than anything else to make Bradford what it is to- 
day has never received due recognition. The City 
Technical College, which is a municipal institution, is 


| justly regarded as one of the best in the country; and 


yet, would it be believed, it possesses neither combing 
machine nor spinning frame, and does not profess to give 
practical instruction in either of those processes. At 
Bradford there is no properly systematised collection of 
models to illustrate the science of mechanism, and, con- 
sequently, no course of study in the design of mechanical 
notions calculated to be of assistance to the local inventor. 
The Exhibition is intended to show that the Bradford 
manufacturer is “ putting his house in order to meet foreign 
competition.” It is to be hoped that one of the first 
steps taken will be to remedy the serious defects alluded 
to,in which direction Bradford is certainly a long way 
behind. 

The exhibits of textile machinery are practically con- 
fined to power looms, in which section Messrs. George 
Hodgson, Limited, of Bradford, occupy a prominent 
position. They show four different types of fancy loom 
for woollen and worsted, constructed on the same general 
principle, but arranged to give some indication of the 
great variety of goods which may be produced, ranging 
from a Scotch travelling rug to the lightest fabrics for 
ladies’ dresses. If these looms do not embody any 
radically novel departure in the method of working, there 
are quite a number of important improvements in detail 
which have enabled Messrs. Hodgson to convince manu- 
facturers that fancy looms may be made to weave at 
much higher speeds than hitherto considered possible. 
The care bestowed upon the design, and the quality of 
the workmanship, is most marked. Joints and bearings 
are now planed or milled; the use of steady pins for 
brackets, rails, &c., is general; studs are made of steel, 
and wearing surfaces hardened; sunk, instead of flat, 
keyways are employed; gear wheels, even including 
bevels, are cut out of steel blanks, &c. Great attention 
has also been paid to securing the maximum of conveni- 
ence both for the tuner and weaver, all motions being 
placed outside, so as to be readily accessible. As an 
instance, after a broken pick, or failure of the weft, 
or on account of some imperfection in weaving, the 








mitting to future generations the memory of the great loom must be reversed in all its motions until the 
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DROP BOX MOTION, FANCY WOOLLEN LOOM 


inventor who did so much to build up the fortunes, not | 
only of Bradford, but of the whole of the West Riding. 

The hall is now occupied by a loan collection of pic- 
tures, china, historic furniture, and art objects generally, 
and having regard to the provision of space for machinery 
in motion, it beeame necessary to erect temporary buildings 
for the purposes of the Exhibition proper. The Industrial 
Hall, as it is termed, occupies 60,000 square feet, and 
consists of a main aisle or avenue, with three wings built 
out on each side. The main aisle contains what is with- 
out doubt the finest display of Bradford goods ever 
brought together. These are not shown in the usual way 
at exhibitions, in the “piece,” but in the much more 
attractive form of ladies’ dresses of the most fashionable 
type. The place of honour has been allotted to Messrs. 
Lister and Co. (Lord Masham’s firm), whose productions, 
mainly of silk and not wool, have been made up into a series 
of twenty-five costumes by Messrs. Liberty and Co. 
Messrs. Salts, of Saltaire, Messrs. Priestleys, Limited, and 
other well-known firms combine in the most effective 
manner to demonstrate the superiority of Bradford goods 
over those of any foreign competitor. So far as this 
portion of the Exhibition goes, Bradford is proud of itself, 
and with just cause. 

In the side wings are grouped together textile machinery 
in motion, engineering, locomotion, sanitation-furniture, 
and women’s work. It is greatly to be regretted that 
the exhibits of textile machinery are so few in nur :ber, | 
and although of a high order of excellence, they are in no 
sense representative of the staple trade in the district. 
In Bradford, at least, combing and spinning may be 
looked upon as industries of at all events equal import- 
ance with manufacturing. And yet in an Exhibition to 
commemorate the invention of the combing machine, and 
incidentally, its subsequent perfection at the hands of one | 
of Bradford’s best known citizens, there is not a single | 
exhibit of either combing or spinning machinery. It is | 
the play of Hamlet, with Hamlet left out. It is true 
that, considering the all-pervading importance of the 
industry, the number of machine makers in the city is only 
small, the chief wants having to be supplied from Leeds | 
and Keighley. This may also to some extent be explained | 
by the fact that many of the large firms have their own 
mechanics’ shops on a rather extensive scale, making a | 
large proportion of their own machinery, as well as carry- | 
ing out all repairs, and any improvements suggested by | 
experience in working. This has been done in order to | 
maintain strict secrecy, and prevent opening out of com- | 
petition. The result of this “keep-what-you-know-to | 





defect has been discovered. In the looms under 
éonsideration—illustrated on page 638—the shedding, 
picking, and drop-box motions are all operated from 
the crank shaft, which obviously effects a great 
simplification of operations, as all movements go back 
together in their proper time, and cannot get across 
when turning back after a broken pick. Equally notice- 
able is the adoption of absolutely positive motions to 
ensure accurate and steady running at the highest speeds. 
In a loom for weaving fancy fabrics, a successful drop- 
box motion is a most important detail. Dr. Cartwright’s 
original idea is still retained in principle. The box might 
be described as a sort of vertical tray, having several 
compartments, each capable of holding a shuttle, so that 
by raising or lowering the box at the proper time, any 
one of the shuttles can be brought level with the shuttle 
race, in line with the picker, or mechanism for throwing 
the shuttle across and between the lines of warp. 

The drop-box motion employed by Messrs. Hodgson is 
constructed on what is known as the swing lever principle, 
and which in its essential features is shown in the 
adjoining figures. Each of the looms exhibited is 
provided with a four-hole drop-box at each end, and 
allowing one empty box for the shuttle about to be thrown, 
is therefore capable of working with seven shuttles. The 
upper figure shows the position of the mechanism for 
bringing each of the four holes into line, and the lower 
figure is a perspective view of the loom end showing the 
motion complete. Two segments, or clutches, C and D, 
provided with teeth and locking rim, work in suitable 
recesses on opposite sides of the clutch barrel A, which is 
keyed upon shaft B. The position of the clutches C and 
D is controlled by a pattern surface or chain of steel 
strips, or cards, revolving over a cylinder E (see lower 
figure), which operates the top levers F, and through the 
connecting rods H, acts upon the clutch levers G. 
Reverting to the upper figure, it will be seen 
that the star wheels E and F, each with two 
surfaces for locking at half revolution, gear with 


| the segments C and D, and adjustable studs G and 


H fixed in slots in the sides of these star wheels regulate 
the proper traverse for the boxes, movement being com- 


| municated by the two rods I and J to the’ swing lever K, 


which lifts the boxes L; the movement being crank-driven, 
the boxes commence to move slowly, and come to rest 
slowly, thus preventing vibration. As the boxes are 
positively driven during both the up and down strokes, if 
they should happen to be half changed when the loom is 
stopped, they will rise or fall when the loom is turned 











backwards or forwards, as the case may be, or, in other 
words, will remain in gear until the required change has 
been completely effected. Messrs. Hodgson have also 
given much attention to the design of the dobby, or 
shedding motion; which is constructed on a method 
patented by them to work at half the speed of the loom, 
having a shed opening of about Yin, with a slow change, 
and rendering it possible to weave a tender warp at 
higher speed. 








PROPOSED THAMES TUNNEL AT 
WOOLWICH. 


THE withdrawal in the present session of Parliament of 
the North and South Woolwich Railway Bill, which took 
place as a result of the clauses inserted at the instance of 
the London County Council, has speedily been followed by 
the preparation of a County Council scheme for the esta- 
blishment of a footway tunnel at Woolwich similar to the 
Greenwich tunnel. At the present time the ferry-boats 
afford the principal means of transport between the north 
and south sides of the Thames at Woolwich, but complaints 
have been made ever since the ferry was opened in 1889 of 
the stoppage of the boats owing to fog and other causes. 
The inconvenience is not. confined to the Working classes 
only, but has been the subject of complaint by tradesmen, 
shipowners, and the authorities of Woolwich Arsenal. 
According toa report of the Bridges Committee of the London 
County Council, every endeavour is being made to run the 
ferry-boats so as to avoid disappointment, but at times it is 
impossible to do so. For instance, the number of days on 
which temporary stoppages occurred ‘owing to fog was 37 in 
1899, 15 in 1900, 33 in: 1901, 15 in 1902, and 5 in 1903, the 
last year being exceptionally free from sericus fogs.. Another 
cause of hindrance, although of rare occurrence, is that 
experienced from ice in the river. In 1895, owing to floating 
ice, the ferry was stopped on a part of every day from 
February 7th to February 23rd, and on one of these days the 
boat serv:ce had to be suspended for over fourteen hours, 
while the stoppages on the other days ranged from two to 
fourteen hours. ; 

The dissatisfaction at the occasional suspension of the 
ferry service had grown to stich an extent that the in- 
habitants of Woolwich welcomed the promotion several 
months ago of the before-mentioned North and South Wool- 
wich Railway Bill, because it proposed the construction of a 
tunnel under the river for the accommodation of an electric 
railway, which would have overcome all existing difficulties. 
The Bill contemplated the formation of a tunnel under the 
Thames in the immediate vicinity of Woolwich Ferry, and 
the operation of electric trains from a point near Blois- 
street on the north side of the river to Beresford-square on 
the south. Notwithstanding the local favour with which 
the scheme was received, the report states that having 
regard to the payment by the County Council of nearly 
£30,000 by way of compensation to parties interested in 
order to enable a free ferry to be established at Woolwich, it 
was felt that the Bill should not be allowed to proceed unless 
the owners of the proposed railway would guarantee not to 
oppose any application of the County Council to Parliament 
for powers to construct a free tunnel or tunnels under the 
river in the neighbourhood, and to insert a provision in the 
Bill that in the event of the Council deciding to proceed 
with such a scheme the owners of the railway should not be 
entitled to any compensation. A Committee of the House 
of Commons inserted clauses to this effect in the Bill, which, 
however, was subsequently withdrawn by the promoters, who 
found themselves unable to accept the conditions in question. 

The circumstances already set forth have led the Bridges 
Committee to the conclusion that the time has now arrived 
when the County Council should consider the question of 
constructing a footway tunnel at Woolwich of a similar type 
to that at Greenwich. It is estimated that the cost of con- 
struction would amount to £145,000, and the annual ex- 
penditure on maintenance would be £2500. In the event 
of the tunnel being built, it will be possible to effect a saving 
on the annual cost of running the ferry, which now amounts 
to nearly £23,C00. It is pointed out that the construction of 
a footway tunnel, for which the report recommends that 
application should be made to Parliament in the session of 
1905, would not prejudice the establishment of a sub- 
aqueous crossing for vehicular traffic at a future date in the 
event of the County Council determining to promote such 
a scheme. As a fact the Council do not seem to have seen 
the matter in the same light as the Committee, and have, as 
a consequence, decided to refer the matter back. 








Woop PuLp POLLUTION OF STREAMS.—The United States 
Geological Survey renewed, at the beginning of the Bowdoin 
College year, arrangements with Prof. Franklin C. Robinson for 
further co-operative work. The task set for Prof. Robinson under 
the existing agreement will be somewhat different from that formerly 
= by him. Under the previous agreement Prof. 

binson took water samples from the Androscoggin River, above 
and below Rumford Falls, Livermore Falls, and Lewiston, and 
above Brunswick, and on Penobscot River, above and below 
Bangor. This arrangement resulted in the collection of results in 
twenty-five analyses, nineteen on the Androscoggin, and six on the 
Penobscot. They show, in a satisfactory manner, the character of 
the water in these rivers during the summer and winter seasons, 
but give no conception of the effect of the extensive pulp pollution 
during dry summer seasons. The work which it is now proposed 
to undertake will be directed toward a definite determination of 
the effect of wood-pulp wastes upon natural waters. The problem 
is a broad one, and is receiving considerable attention in those parts 
of the United States where pulp mills have been located, and it is 
obtaining especially prominent notice in the vicinity of Lake 
Champlain. The plans made contemplate a precise determination 
of the character of sulphite and soda-pulp wastes and their stability. 
It is important to know whether this waste is of itself highly 
putrescible, or whether it has characteristics similar to those of 
straw-board waste, being stable itself, but affording abundant 
opportunity for the decomposition of matters brought into coritact 
with it. When the nature of the pulp waste has been determined 
experiments will be made for the purpose of showing how it persists 
in its effects as it is diluted and carried down stream. Already 
the facts which have been gathered with reference to this point 
have proved interesting, notably one in connection with the effect 
of waters polluted with pulp-mill wastes upon aniline dyes. A 
complaint was received some time since from an official of a wooilen 
mill in the city of Lewiston, which stated that, if Androscoggin 
River water were used for washing materials that had been dyed 
with aniline dyes, the colour of the goods was destroyed, and 
considerable loss was thereby sustained. It was stated that all 
colours that had been used in the dye-house were equally affected, 
and that all, after washing, had a reddish cast. The investigation 
of the pulp pollution, with the investigation of strawboard waste, 
will furnish a valuable set of data concerning the whole subject of 





paper and board manufacture,—Journal Franklin Institution. 
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BRITISH LOCOMOTIVE WORK IN 1903. 


By CHARLES Rovs-MARTEN. 
No. VI.—CONCLUDING ARTICLE. 

In my previous article reviewing the British locomotive 
work of 1903—THr Enarnrer, March 25th—I dealt with 
one of three classes of Midland locomotives with which 
I had some interesting experiences in that year, namely, 
the new three-cylinder compounds. 

The other relatively new class of Midland express 
locomotive which gave me some of my best results was 
that known as the “ Belpaire,” which may be said to 
represent Mr. S. W. Johnson's latest and most matured 
design of the non-compound order. These engines, 
which are numbered 800-804, 810-839, 2606-2610, and 
2781-2790, were described last year in my review of the 
British locomotive work of 1902. It may be remem- 
bered that they have 6ft. Qin. driving-wheels—four- 
coupled, leading bogies, inside cylinders 19} by 26, and large 
boilers with 1600 square feet of heating surface, and 180 Ib. 
steam pressure. In external aspect they differ from all 
their predecessors built by Mr. Johnson in having high- 
pitched boilers of large diameter, Belpaire fire-boxes, 
round topped domes, and safety-valves only over the fire- 
box, these latter having a column of new pattern. During 
last year I made a number of journeys with these 
engines, and in every case they did well, hauling heavy 
loads with great apparent ease; running and steaming 
very freely, and exhibiting a marked capacity for 
attaining high speeds. No. 814, on the 7.30 p.m. express 
to the Highlands, which is booked to run without stop 
from St. Pancras to Trent—120 miles—in 132 minutes, 
performed that run in 129 min. 29 sec. start to stop, in 
spite of two minutes being lost by a bad signal check on 
the steep bank approaching Desborough. The net time 
was, therefore, 127$ minutes, although the engine had 
to contend, all the way, with a strong side gale and 
rain. The load, however, was not a heavy one, barely 
160 tons. The train was stopped by signal at the entrance 
to Trent Station, and was so seriously hindered by opera- 
tions there, mainly the attaching of an additional vehicle, 
that we did not get clear of that station until 17 minutes 
had elapsed since our stop at the entrance. Four sub- 
sequent signal slacks caused further delay, so that we did 
not reach Leeds until 11.34 instead of 11.17, the booked 
time; no blame, however, attached to the engine or 
driver. Proceeding with another engine of the same type, 
No. 801, and witha load of approximately 190 tons, we 
ran from Leeds to Carlisle, 113 miles, in 126 min. 49 sec., 
notwithstanding that we had to contend with a furious 
side gale throughout the entire journey, and worst of all, 
along the steep mountainous ascent to Blea Moor, while 
two signal checks delayed us nearly four minutes. The 
ascent of the Settle bank, almost all at 1 in 100, or steeper, 
occupied 22 min. 9 sec., a very good performance in the 
circumstances. The descent of 48} miles from Aisgill to 
Carlisle was performed in 45 min. 24 sec., and the final 
run in from Appleby, 303% miles, occupied 28 min. 37 sec. 
The run on such a stormy night was undoubtedly 
highly creditable. The return journey was performed 
by No. 810 under similarly disadvantageous conditions, 
the side gale and rain continuing, while the load was 
increased to 230 tons from Carlisle to Leeds, and 247 tons 
thence to London. The ascent from Carlisle to Aisgill, 
48} miles, occupied 66 min. 43 sec., and the entire run 
from Carlisle to Leeds 134 min. 9 sec. The lowest rate 
to which we dropped while ascending the long bank at 
1 in 100, 1 in 92, 1 in 89, &c., to Aisgill, was 31 miles an 
hour. On the 76 miles stage from Leeds to Trent we 
lost 14 min., but that was the exact delay caused by a 
signal check, so that the engine, No. 814, kept time in the 
running. Much the same thing occurred between Trent 
and St. Pancras; the engine kept her exact booked 
running time after allowing for the delay caused by a 
check. The Leeds-London work may be characterised as 
respectable, but not specially brilliant. 

A much finer achievement, in view of the difficulties of 
the road, was accomplished by one of the earliest built of 
these engines, No. 2607, which, taking the Manchester 
fast express from Leicester, ran over that necessarily 
severe road with a train of 180 tons in the quick time of 
108 min. 4 sec. to Manchester—91 miles—the speed never 
going below 32 miles an hour up the many miles of rise 
at 1 in 90 to Peak Forest, while the downhill running 
was studiously moderate. In the opposite direction, with 
a slightly heavier load, another of the same class, 
No. 2789, ran from Leicester to St. Pancras, 99 miles, in 
108 min. 52 sec., despite three very bad signal checks 
which cost us quite 5 minutes. In this case a minimum 
rate of 43 miles an hour was maintained up the bank at 
1 in 110 to Desborough, and the same up the Irchester 
bank, 4 miles at lin 120. Bedford, 49} miles, was passed 
in 51 min. 35 see. from Leicester, and Luton, 193 miles, 
in 24 min. 16 sec. from Bedford. A maximum speed of 
80 miles an hour was touched at two different points. 
The engine was blowing off throughout the entire run. 
With a somewhat less load, a sister engine, No. 2785, 
made the same journey — Leicester-St. Pancras— in 
106 min. 9 sec. inclusive, notwithstanding three bad 
permanent-way slacks. Curiously enough, the speed fell 
to a lower minimum up both the Desborough and the 
Irchester banks than in the former case when the load 
was heavier-—viz., to exactly 40 miles an hour. But in 
spite of those three slacks and of the lower uphill 
minimum rate, also of a lower maximum —viz., 77°5 
miles an hour—No. 2785 took only 1 min. 11 sec. longer 
to pass Bedford than did No. 2789, although the latter 
had a heavier load, no checks in that length, and ran 
faster alike uphill and downhil]. On the other hand, the 
uphill Bedford-Luton time was faster in the case of 
No. 2785 by 62 sec.—viz., 28 min. 14 sec. 

I may add that on two different occasions engines of 
this Belpair type attained, under my own observation, a 
maximum speed of 90 miles an hour, the running, as 
usual at the highest speeds, being so remarkably steady as 
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to suggest the idea that the speec was slackening, until 
direct observation proved the contrary to be the fact. 

Several instances of excellent work during last year by 
locomotives of Mr. Johnson's single-wheeler type possess 
special interest just now when the potentialities of the 
single-wheeler have been so forcibly demonstrated by the 
Great Western’s historic record. On one occasion the 
train with which my observations were made was the 
2 p.m. St. Pancras to Leicester, which is not only fast- 
timed, but also, as a rule, fairly heavy. In the case under 
notice the load was approximately 230 tons behind the 
vender, and there was a strong cross-wind blowing. 
Nevertheless, No. 1859, one of the earliest and smallest 
of the type, with 7ft. 4in. drivers and 18in. by 26in. 
cylinders, ran from St. Pancras to Kettering—72} miles 
—in 80 min. 21 sec., gaining more than 14 minutes on the 
booked timing, and averaging 54 miles an hour from 
start to stop. It is true that this was achieved partly 
through very high downhill speeds—e.g., between 
Ampthill and Bedford—but, on the other hand, the uphill 
rate was very creditable, the minimum up Sharnbrook 
being 36 miles an hour. The second length, Kettering- 
Leicester—27 miles—was also smartly run, the time 
being 31} minutes, and the minimum rate up Des- 
borough 39:1 miles an hour. Thus the actual running 
time from St. Pancras to Leicester with a midway stop 
was 111 min. 52sec.—a performance more than respectable 
for a relatively old and small engine with single driving- 
wheels. On another occasion No. 117, one of the more 
recent type, with 7ft. 9in. drivers and cylinders 19}in. by 
26in.—the actual engine, by the way, that first achieved 
the honour of authentically reaching 90 miles an hour— 
was on the 12 noon Manchester fast express from London 
to Leicester. The load behind the tender was 160 tons, 
and the running time from start to stop 107 min. 8sec., 
witha permanent way slack near Kettering. No exceptional 
downhill speeds were run in this instance, the highest 
being 77°5 miles an hour, which, by-the-bve, was reached 
at three different points. The lowest up-grade rates were 
34°6 up Sharnbrook, 40°6 up Desborough, 42°8 up Kib- 
worth. Bedford was passed in 52 min. 13 sec. from the 
St. Pancras start. One more performance by these 
handsome engines is worth noting. It was on the up 
fast Manchester express from Leicester to London. 
The engine was No. 22, one of the ten of which No. 2691, 
Princess of Wales—the Paris exhibit of 1900—was 
the pioneer. The load was 170 toas behind the tender. 
Starting from Leicester, we passed Bedford, 49} miles, in 
50 min. 17 sec., notwithstanding a bad permanent-way 
slack by the Oakleigh water troughs. A minimum rate 
of 38 miles an hour was sustained up the Desborough 
rise, and of 40°6 up the Irchester bank to Sharnbrook 
Summit. In this case some rather exceptional speeds 
were obtained on falling grades—e.g., down the Rushton 
bank—but without any appreciable oscillation or un- 
steadiness. But the moderate ascent from Bedford to 
Luton was relatively poor, occupying 26 min. 12 sec., 
although each station was passed at full speed. At one 
point the rate dropped to. 39-1 miles an hour, although 
the grade was only 1 in 200.; The second half of the 
run was in strong contrast to the earlier one, 49} miles 
from Leicester to Bedford occupying, as I say, 50 min. 
17 sec., whereas the 493 miles from Bedford to London 
took no less than 62 minutes. The difference was due 
partly to the slow pace from Bedford to Luton, but much 
more to a bad signal check and two relaying slacks 
between Elstree and St. Pancras. The inclusive time 
from start to stop was 111 min. 59 sec. 

My experiences on the North-Eastern Railway during 
1903 were not, as a rule, of any special interest, no new 
departures of particular prominence being initiated in 
that year, One of the principal novelties consisted in 
the North-Eastern “ horsing ” the down day Scotch express 
from Doncaster, and running it through from that station 
to Newcastle without a halt, stopping neither at York 
nor at Darlington. This run of 112} miles, however, was 
booked at a very easy pace, and consequently afforded 
comparatively small scope for locomotive efforts. My 
best run with this train was made from Doncaster to 
Newcastle in 2h. 13 min. 58 sec., with a serious signal 
slack outside York, and the usual service slacks past 
Selby and Durham. The speed in no ease exceeded 
65 miles an hour, and the driver had his time well in 
hand throughout. The engine was No. 2104 of the 
“2011” class, with 6ft. 9in. driving wheels four coupled, 
and cylinders 19 by 26. The load was 320 tons. In the 
opposite direction No. 2107, of the same class, took an 
enormous load totalling 380 tons behind the tender from 
York to Doncaster in 38 min. 2 sec. for a distance of 
323 miles, most of which is level, but some of which is 
on such grades as 1 in 200, &c., while there is a midway 
slack at Selby, which represents a delay of from 1 min. 
to 2 min. The performance, therefore, which was all 
“on the collar,” was a distinctly good one. With 
No. 2113, and slightly less than 300 tons behind the 
tender, the booked time of the afternoon Scotch diner 
was exactly kept between Newcastle and Darlington and 
Darlington and York respectively ; a minimum of 50 miles 
an hour was maintained up the long bank at 1 in 150 past 
Chester-le-Street, and the maximum downhill speed was 
65°2 miles an hour. 

A surprising advance in respect of transit smartness 
was made last year by the Great Central Railway. One 
of its principal features consisted in the establishment of 
a special non-stopping express from London to Sheffield, 
booked to. run the distance of 164} miles without any 
intermediate halt in exactly three hours. This was a 
train of the class which would be most advantageously 
run by a locomotive of the single-wheeler type, the load 
being usually four bogie coaches, weighing about 110 tons. 
Certainly, it was run by one of Mr. J. G. Robinson’s stan- 
dard coupled type in a manner which left nothing to be 
desired, yet one could not divest oneself of the impression 
that there seemed a certain waste of strength in employing 
so very powerful a coupled engine on so light a train, even 
allowing for its high speed. On the first occasion when I 
tested it the engine was No. 1040, with four-coupled 





driving wheels 6ft. 9in. in diameter and inside cylinders 
19 by 26. It must be remembered that for the greater 
part of the first 44 miles out of London the Great Central 
expresses have to run on the Metropolitan Railway, 
which is, perhaps, not one of the best in the world for 
fast travelling, while there are several irritating service 
slacks and two or three distinctly nasty curves. Con. 
sequently the time allowance for those 44 miles is as 
much as 52 minutes, which leaves only 128 minutes for 
the subsequent 120} miles from Quainton-road to 
Sheffield. Further, there are service slacks to 10 miles 
an hour through Leicester Station and practically through 
the three Nottingham stations — Arkwright - strect, 
Victoria, and Carrington—while in this case there were 
four serious permanent way slacks beyond Pilsley. Jn 
these circumstances, notwithstanding the lightness of the 
load, the performance of No. 1040, which was excellently 
driven by Bailey, was extremely smart. We passed 
Leicester, 103 miles, in 104 min. 14 sec., and slipped 
coach there; Arkwright-street, Nottingham, 125} miles, 
in 126} minutes; Victoria Station, 126} miles, 12s} 
minutes; and fiually stopped in Victoria Station, Sheffield, 
in 2h. 58 min. 42 sec. inclusive from the Marylebone start. 
It was certainly very good throughout. The times to 
Leicester and Nottingham, especially considering the 
Metropolitan drawbacks, are particularly deserving of 
notice in comparison with the fastest times yet made by 
the competing lines to those points. It should also be 
borne in mind that the gradients, although not, strictly 
speaking, severe, are yet by no means easy, there being 
many miles at 1 in 176; along the Metropolitan sec 
tion there are still steeper rises. The return 
journey by the corresponding three-hours train was 
very smartly performed by engine No. 1042, well 
driven by Horton, with an additional eight-whceeled 
coach on the train, which accordingly weighed 140 tons 
behind the tender. Once more we had the four bad 
relaying slacks north of Nottingham, and, of course, the 
regular service slacks all along the line. But we passed 
Quainton-road, 120} miles, in 128 min. 32sec. from the 
Sheffield start, or 28 sec. under booked time. Then 
came troublous experiences, one signal check after 
another, owing to a semiexpress or “slow-fast” train 
being booked to run just in front of the special cx- 
press. Consequently, in spite of all the fine running, 
we were five minutes late in arriving at Maryleboue. 
The highest speed attained was 83°7 miles an hour, 
shortly before slackening for Quainton-road Junction. 

But the Great Central had other runs during 1903 
booked at exceptionally high start-to-stop speeds. One 
was by the 1.40 p.m. Manchester express, which was 
booked to run from Aylesbury to Leicester, 65 miles 
11 chains, in 69 min., averaging 56°5 miles an hour. In 
this case the engine, of the same class as those previously 
mentioned, was No. 1022, and the load was approximately 
140 tons. The run was performed with quite ridiculous 
ease in 68min. 2 sec.; Told, the efficient driver, shut off 
steam at Ashby, and ran the last nine miles into Leicester 
by impetus alone, else the distance could have been done 
in very much less time. On the return journey by the 
4.46 p.m. express from Leicester, the engine, once more 
of the same class, was No. 1089. The load in this case 
was computed as “ 12} coaches;" it included one of the 
large twelve-wheeled dining cars, and weighed about 
200 tons behind the tender. The speciality of this train 
is its run from Woodford to Aylesbury, 31 miles 10 chains, 
in 32 min., averaging 58°6 miles an hour. This was 
accomplished by No. 1039 and her driver Williams in 
30 min. 45 sec., and the final stage of 38 miles from Ayles- 
bury to Marylebone, notwithstanding the numerous 
delays of the Metropolitan course, was done in 43 min. 
39 sec. All of these performances reflected distinct 
credit on Mr. Robinson’s fine engines, and the sole regret 
one felt was that they had not to haul loads more worthy 
of their powers. It should be added that when running 
on the 128 miles of the Great Central proper, i.e., north 
of Quainton-road, the travelling was remarkable for its 
ease and smoothness. 

Here my record for 1903 may close. I have already 
said that on the other railways of Great Britain than 
those referred to in this series of articles I had no 
experiences superior to those of previous years, or calling 
for special notice, save in the cases which have already 
been dealt with by me in -special articles for THE 
ENGINEER. Prominent among these latter instances is that 
of the Caledonian Railway, and Mr. J. F. M’Intosh’s 
gigantic 10-wheelers, Nos. 49 and 50, which I described 
very fully and illustrated in Tue Enoineer of April 3rd, 
giving on August 21st a detailed account of their work, 
which was among the most striking features of my last 
year’s experiences. It will, I think, be gathered from my 
observations generally that the British locomotive work 
of 1903 was not only highly creditable in itself, but also, 
on the whole, a distinct advance on that of most previous 
years. 








MIDLAND RaILtway.—The following improvements are announced 
by the Midland Company to take effect from July 1st :—The 
newspaper express, 5.15 a.m. from St. Pancras, will be accelerated 
to reach Edinburgh 25 minutes earlier. Instead of the present 
9.30 a.m. from St. Pancras, an Edinburgh express will leave St. 
Pancras at 9.30, arriving at Waverley Station at 6.5, and a Glasgow 
train at 9.45, arriving at St. Enoch Station at 6.35. A similar 
arrangement will be made in the case of the 11.30 a.m. out of St. 
Pancras, except that in this case the Glasgow train will leave first, 
at 11.30, and arrive at its destination at 8,25, and the Edinburgh 
train will follow at 11.35, and arrive in Edinburgh at 8.35. The 
improvements in the opposite direction will include independent 
trains from Glasgow and Edinburgh at 9.20 and 9.30 a.m. The 
10,30 a.m. from Edinburgh will also run separately from the 11 
o’clock from Glasgow. The Edinburgh passengers will thus arrive 
in London halfan hour earlier. There will be through runs from 
London to Sheffield by the 9.45a.m,. train, and from Leeds to 
London by the 3.45 p.m., without a stop. An additional express 
will leave St. Pancras at 1.30 p.m. for Harrogate, and Harrogate 
at 1,42 p.m. for St. Pancras, Between London and Manchester a 
train will run in each direction, performing the journey in three 
hours and thirty-five minutes, and another in three hours and 
forty minutes, 
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RAILWAY MATTERS. 


In common with other leading American trunk lines, 
the Pennysylvania system is reducing materially the number of 
its employés in all departments. 


Tae London County Council's electric tramway cars 
yan for the first time on Sunday between Blackfriars and West- 
minster Bridges and Streatham. 


Tgr Midland Railway Company next month will 
accelerate some of its Manchester and London trains, which will 
inake the journey in 3 hours 35 minutes, 


Tue first through passenger train to the Victoria Falls 
on the Zambesi, according to a Central News telegram, left Cape 
‘Town at noon on the 22nd inst., amidst enthusiastic demonstra- 
tions. 


THERE are now seventy electric trains run every day on 
the Liverpool and Southport branch of the Liverpool and Yorkshire 
Railway. The number will be increased as traffic demands 
augment. 


Tue Santa Fe Limited trains are now run between 
Los Angeles and Chicago—2000 miles—in sixty-eight hours ; about 
£400,000 is being expended by this railway in straightening the 
line. This will reduce the distance by 200 miles or more. 


I)urtnG the past year the former “ French Railway,” 
now the American Railroad of Porto Rico, completed its connec- 
tion between San German and Yauco, so that now, with the 
exception of a gap between Aguadilla and Camuy, over which 
runs a coach service, there is rail communication between Ponce 
and the capital, 


Tue length of Russian railways at the beginning of this 
year is officially reported to have been 36,673 miles, of which 
31,493 miles were in Europe and 5180 in Asia, These figures do 
not include 1944 miles in Finland and 1555 miles of the Eastern 
Chinese line. Of the European lines nearly two-thirds of the 
mileage are operated by the Government. 


Ir is estimated that the existing 26,490 miles of French 
railways of ‘‘ general interest ” were constructed at a cost respec- 
tively to the State, to the departments, and to the companies of 
£184,000,000, £15,000,000, and £514,000,000. The working 
expenses in 1902 were £60,450,000, the receipts £33,329,000, and 
the net profits to the companies £27, 121,000. 


An idea of the extent to which traffic between Russian 
inland railway centres and Russian ports of export has decreased 
in consequence of the war may be gleaned from the fact, which is 
officially admitted, that close on 200,000 tons less were railed over 
Russian railway systems in May of this year than during May of 
last year, The fall is, as near as may be, one of 25 per cent. 


Tur traffic returns of thirty-three of the principal lines 
in the United Kingdom for the week ending -June 12th show total 
receipts amounting to £1,913,994, being £52,610 more than for the 
corresponding week last year, while the mileage was 20,1717, or 146 
more than for the corresponding week. The aggregate receipts 
for twenty-four weeks to date amounted to £45,923,230, an 
increase of £227,463 upon those of the corresponding period last 
year, 

THe Los Angeles and Salt Lake Railway is being 
rapidly constructed from both ends. The gap is now about 
200 miles, and the vice-president of the line expects to have 
the gap closed early in 1905, and trains running from Los 
Angeles to Salt Lake City soon after its completion. The distance 
hetween the two cities is about 800 miles by the new line. 
At present the distance by rail is 1300 miles over very heavy 
rades, 


Tuk electric tramear service, which was started in 
Lisbon towards the end of the year 1901, and which is generally 
acknowledged to be one of the most extensive and best organised 
in Europe, is worked by a British company, and has led to several 
concessions of the kind being granted in Portugal and its colonies. 
An electric tram-line was opened a short time ago from Cintra to 
Collares, and, according to the British Consul for South Portugal, 
will be extended to the sea coast. 


Tuer tramways of France aggregate 3500 miles, and are 
worked by 172 companies, who spent £2,200,000 on their construc- 
tion. The average net income per mile is stated in 1’ Electricien to 
amount to £1301s. In the Department of the Seine the length of 
the tramways is 23] miles. The initial cost of these is given as 
£9,450,000, and they are worked by ten companies. During the 
first half-year of 1903 the total receipts are stated to have been 
£925,000, the net profit being £172,000. 


Tue Grand Trunk Pacific Railway Bill has been passed 
by the Canadian House of Parliament by a vote of 105 to 59. This 
provides for the new trans-continental railway from Moncton, N.B., 
to Port Simpson, B.C., a total distance of about 3120 miles. The 
eastern section, from the Atlantic coast to Winnipeg, will be 
owned by the Dominion Government, but built and leased by the 
Grand Trunk Pacific Railway. The railway company will build 
and own the western section, from Winnipeg to the Pacific coast. 
The route has already been described in our pages. 


AccorDING to a Warsaw correspondent of the Times, 
on the railway lines in European Russia and in Poland alone it is 
computed that 60,000 railway loaders, goodsmen, and carters have 
heen discharged during the last four months, The number of 
labourers and artisans throughout the Empire thrown into idleness 
during the same period owing to compression of export and the 
closing or limitation of output of works and factories is estimated 
at from 300,000 to 400,000, the bulk of whom can entertain little 
hope of finding anywhere remunerative employment, at any rate 
until the end of the war, 


Tae Executive Committee of the American Railways 
Association, which is substantially the Executive Committee of 
the American Section of the International Railway Congress, met 
at Washington, D.C., on June Ist, and considered the arrange- 
ments for the congress which is to be held in Washington next 
year. All the members were present. May 3rd, 1905, was fixed 
as the day for registering delegates, and daily sessions will be held 
from then until May 13th. The foreign delegates will be invited 
to visit Pittsburg, Chicago, St. Louis, and other cities, and an 
itinerary for this tour was discussed. 


THE exports of iron and steel from the United States 
in the ten months ending with last April, as reported by the 
Department of Commerce and Labour, amounted to 89,094,415 dols., 
as against 79,839,462 dols. in the corresponding months of the 
preceding year, an increase of over nine millions, April alone 
shows an increase of 1,500,000 dols. The imports during these 
ten months show a diminution of from 43 millions to 25 millions, 
pig iron alone having fallen off more than 10 millions. Exports of 
ocomotives, chiefly to Canada and Mexico, increased in the ten 
months from 2,998,491 dols, to 3,947,225 dols. 


Tur annual consumption of sleepers on 203,132 miles 
of railroad track in the United States, according to a bulletin of 
the Department of Agriculture, is 114,000,000, and it is yearly 
becoming more difficult to meet this demand. Granite, metal, 
and, more recently, concrete ties have been experimented with, 
but nowhere permanently adopted, and the indications are 
that wooden sleepers are not soon to be displaced. The Bureau of 
Forestry has for some time been making studies and experiments 
designed to improve the present conditions, and to prevent the 
exhaustion of the timbers from which ties are made, 








NOTES AND MEMORANDA. 


Durine the years 1902 and 1903 nearly 100,000 tons of 
large ocean-going steamers have been added to the United States 
mercantile marine. 


Tuer British Vice-consul at Los Angeles states that 
liquid air is being successfully made there on a commercial scale. 
Hesays it seems probable that it will supersede ice for the purpose 
of refrigeration, especially in the transportation of fruit to Eastern 
States by rail. 


THE efficiency of a motor car radiator is mat “~!\~ 
increased by coating with black, and tests in this manner j«ve 
also shown that a radiator can be coated with a dull lampblack 
paint or varnish up to as many as fourteen coats, and its efficiency 
will be slightly increased each coat. 

WirH an air velocity of twenty miles per hour, 38 square 
inches of radiation in a motor car tubular type radiator are neces- 
sary to cool one square inch of heated surface of the motor 
cylinder, with the pump delivering water to the radiator at a rate 
approximately of two gallons per minute, and with the temperature 
of the air as it would be on an average summer's day. 


Tue odour of sulphuretted hydrogen, whose chemical 
name is hydrogen sulphide, is only too well known. It is not so 
well known that the gas is employed in manufacturing processes 
on a very large scale. For instance, to produce pure cadmium, 
for which there is a constant demand in the market, copper-nickel 
residues by the thousands of gallons in solution are treated with 
the gas in question ; and it seems to be at the present time the 
only method by which a complete separation of the two elements 
can be accomplished effectually. 


STRAWBOARD—pasteboard —is made in large quantities 
in the United States. The census record of 1900 shows that there 
are 59 strawboard factories in the country, which used 157,534 tons 
of raw material to make a finished product valued at £637,000. 
The waste from these mills pollutes streams, and to get rid of it is 
very troublesome. A report on the subject is being drawn up by 
Professor Sacksett. It is stated that carbonic acid and milk of 
lime can be used with success as a precipitant in settling tanks, 
allowing a pure effluent to be drawn off. 


WE learn from a consular report that the extension in 
the use of oil in California is very great. There are over 150 
marine boilers using oil, and the railway companies are rapidly 
converting all their engines from coal to oil. Large tanks are 
being constructed on the lines at distances of up to 1000 miles from 
the wells, and oil-driven trains run from Sau Francisco to Portland 
on the north, to El Paso on the Mexican border, and to Ogden. 
The large steamers from New York to San Francisco, controlled 
by the railroad companies, are using oil fuel almost entirely, and 
oil is shipped hence to Hawaii, where it is entirely supplanting 
coal. 

Ir is stated that Professor Borchers, of the Electro- 
metallurgical Institute of Aix-la-Chapelle, has succeeded in obtaining 
metallic caleium by the electrolysis of chloride of calcium in fusion. 
The chloride meits at a comparatively low temperature, 800 deg. 
Cent., which makes the operation easy, although considerable 
trouble was experienced at first in obtaining the proper kind of 
electrode for reducing the chloride. This difficulty has now been 
overcome, nd he now produces the metal at very low cost, only 
a small fraction of the price which is now quoted. It is possible 
that calcium may prove of great value in eliminating sulphur from 
steel, . 


It is well known that the consumption of water in 
New York is enormous, and meters have been advocated as the 
remedy, but frost is a great difficulty. Service pipes laid 5ft. 
deep do not always escape. Of meters and metered services, 
60 per cent. more froze on the south side than on the north side of 
the streets running east and west, but about the same number on 
each side of the streets running north and south. Of 2904 services 
that froze—although in about one-half of the cases the meters did 
not freeze—40 per cent. were on the south side of the streets, 
25 per cent. on the north side, 18 per cent. on the east side, and 
17 per cent. on the west side. 


A series of tests has been made by Messrs. S. Conant 
and B. Briscoe on the efficiency of radiators for motor cars. One set 
of tests was made in order to compare the relative efficiency of 
copper and tin fins ; also of fins soldered to tubes or not; of coolers 
coated with lampblack paint, or not so coated. A radiator with 
copper fins, painted and soldered, is the most efficient, and dissi- 
pates 70,000 heat units per hour at a speed of 20 miles per hour 
for a twelve-tube cooler. Taking this result as 100, then copper 
tubes with copper fins, not soldered but coated = 70; copper 
tubes with copper fins, not soldered and not coated = 52; copper 
tubes with tin fins, soldered and coated = 58. 


His Masesty’s Inspectors of Explosives state, in their 
report for the past year, that they have found no reason to com- 
plain of any falling off in the general condition of factories and 
magazines, and they have in one instance only had occasion to 
institute legal proceedings for any irregularity brought to light by 
their inspections. The number of deaths—five—from accidents by 
fire or explosion in the manufacture of explosives is below the 
average for the decade—6-4. Looking to the large number of 
persons employed in this trade, the number of deaths is not 
excessive, states the report, and will compare favourably with the 
death-rate in other dangerous trades, 


A NEw landing gun has recently been introduced into 
the Austrian navy. It is the product of the Skoda Works, Pilsen, 
and is entirely of Austrian manufacture, says the Militar Wochen- 
Llatt. It isa 2-6in. gun of nickel steel, and is 18 calibres in length. 
The barrel recoils on the carriage, and its support moves on a pivot. 
The system of laying the gun is that of the Austrian field gun, and 
the elevation is effected by two concentric screws. The barrel 
weighs 282 lb., the carriage 194 lb., the brake 16-5 lb., the axle 
48-5 lb., each wheel 55 lb., gun and carriage 793-6 Ib., the limber 
with 48 rounds, consisting of 16 shells and 32 shrapnel, 970 lb. 
The whole can be drawn by ten men. The weightof the projectile 
is 8-8 lb., and the muzzle velocity 1050ft. 


Tue electrical supply of the city of Butte, Mont., 
is of interest, since it is in port generated locally by a steam plant 
of 3000 horse-power, and in part is’obtained from three water- 
power plants, of which one of 5000 horse-power is situated on 
the Missouri River, 60 miles away ; another of 2000 horse-power 
on the Madison River, 67 miles away ; while the third plant, which is 
also of 2000 horse-power, is situated on the Big Hole River, 20 miles 
away. Three of theSe plants are worked together with no more 
difficulty than if they were situated within the same building. 
The pressure used on the Missouri River line is 50,000 volts. The 
conductors are placed 78in. apart, which is — sufficient to 
prevent arcing across, says the Jron Age. On the Madison River 
line the conductors are of aluminium, and the voltage is 40,000. 


To-pay electricity in Italy provides a total motive force 
of over 200,000 horse-power. Milanalone disposes of 20,000 horse- 
wer, and the large new hydro-electric station at Vizzola, near 
ilan, distributes 18,000 horse-power to various points in the pro- 
vinces of Milan and Como, Other stations of importance in Lom- 
bardy are those of Calvagese, Varese, and Campodolcino. The 
central station at Genoa generates and distributes over 8000, and 
those of Rome and Naples over 10,000 horse-power respectively. 
The new plant at Cellina will shortly be in a position to distribute 
a motive force of about 18,000 horse-power to the provinces of 
Udine, Treviso, and Venice. In Umbria there are two big plants, 
utilised by local factories, distributing over 15,000 horse-power, 





MISCELLANEA, 


Ir is stated that efforts are being made to establish a 
motor car service between Herne Bay and Canterbury during the 
summer, 


Tue telephone statistics of the United States for the 
year 1902 show a total of 9136 systems and lines, 4,900,451 miles of 
single wire, and 2,371,044 telephones. 


It is reported that the iron mines of La Baume, near 
Aveyron, in the French department of the Ardéche, have been 
destroyed by a landslip, the crevasse threatening to engulf a 
neighbouring village. 

By reason of the expensive schemes to which the 
Council are glready committed the Finance Committee of the 
London County Council are desirous of delaying the construction of 
a tunnel under the Thames at Woolwich. 


PostaGE stamps of the special issue to commemorate 
the Louisiana Purchase of 1803, and known as the C »mmemorative 
Series of 1904, have been placed on sale at post-offices throughout 
the United States. These stamps are issued because of the St. 
Louis Exhibition. 

Tue London County Council Museums and [2cords 
Committee have decided to place a tablet on a house in Gloucester- 
square, Hyde Park, to commemorate the fact that Robert 
Stephenson, the son of George Stephenson of railway fame, lived 
there from 1847 to 1859, ard died there. 


THE new vessels to be laid down by the French Govern- 
ment during the year number thirty-three, and consist of one 
armoured cruiser, four torpedo vessels, and eight submarines, to be 
built in the various Government dockyards, whilst private firms will 
receive orders for twenty other submarines. 


Tue North German Lloyd liner, Kaiser W.:.2lm IL, 
arrived at Plymouth on Monday morning from New York, having 
established a new record for the voyage, which she accomplished at 
a speed of 23-58 knots, her best steaming days bein: 5tit 
miles, or seven miles more than the Deutschland’s best. 


Aw attempt is about to be made to overcome the 
difficulty which exists in the Southern plantation districts of 
Mexico, and in certain mining camps also, of obtaining a sufficient 
number of industrious and competent labourers, by importing 
Japanese workmen. The movement has the approval of the 
Japanese Government, which, notwithstanding the war between 
that Empire and Russia, has placed no embargo upon the emizra- 
tion of its subjects. 


At the Huddersfield Town Council’s monthly meeting 
for June, it is interesting to note that the gas engineer, Mr. Edwart 
A. Harman, M. Inst. C.E., reported a slight increase of gas con- 
sumed during the month, with an increase of 73 consumers, wheress 
the electricity report showed a decrease of 22 per cent. in the 
number of units metered during the month of May, as compared 
with the corresponding month last year. The decreased «nantity 
of electricity metered is significant. 


THE new torpedo-boat destroyer Waveney arrived at 
Sheerness on Saturday afternoon from the works of Hawthorn, 
Leslie and Co, The Waveney belongs to the new class of torpedo 
boat destroyers, and has been built with a displacement of 550 
tons and equipped with one 12-pounder and five 6-pounder quick 
firing guns and two 18in. torpedo tubes. The Waveney has been 
fitted with engines of 7000 horse-power, supplied with steam from 
modified Yarrow water-tube boilers, and propelling her at « speed 
of 253 knots per hour. 

A +ipPFE line 280 miles long, built for the purpose of 
conveying oil from the Kern River district to a shipping point on 
San Francisco Bay, says the Scientific American, was recently 
completed and opened for service, when a Very unexpected difh- 
culty was encountered. The oil is so heavy that it moved too 
slowly through the pipe. The oil was five days travelling the first 
37 miles, when it was decided to abandon the work. Heating th2 
oil to a point of about 120 deg. is to be tried, and at the same 
time the number of pumping stations will be greatly increased. 


It will come asasurprise to many to learn that open flame 
gas lamps are still largely used in New York. With a view toimprove 
the lighting, Welsbach mantle street lamps are to be substituted 
for open flame gas burners throughout the boroughs of Manhattan 
and Brooklyn, New York City, if the recommendations of Com- 
missioner Oakley, of the department of water supply, gas and 
electricity, are carried out. At present the city of New York uses 
from 5000 to 6000 mantle gas lamps and about 19,000 flat-flame 
burners. The latterare of about 12 candle-power, while the mantle 
burners give about 60 candle-power. 

THE Illinois Steel Company is pushing rapidly the 
work of building a great cement plant at Buffington,Ind. Electric 
power will be furnished from the company’s works at South 
Chicago, six miles distant, it being generated at a station adjoining 
the furnace plant, in which surplus blast furnace gas is used as 
fuel for boilers operating the {dynamo engines. In order iw 
take this power across the Calumet River the company is erectizg 
steel towers on either bank, 200ft. high, across which the cavle 
will be stretched at a point sufficiently high to cause no interfere we 
with the masts of the tallest vessels. 


Tue Allis-Chalmers Company is having erected at its 
West Allis works, Milwaukee, what is said to be the largest 
elevated steel water tank ever built for a private concern. The 
tank is 22ft. in diameter and 28ft. high, and will hold 100,000 
gallons of water. A 10in. pipe connects the tank with sprinkler 
pipes. A steel coil encircles the superstructure, and jets of steam 
can be forced into the tank from the boiler-house in the winter to 
prevent freezing. Its extreme height of 164ft. above the ground 
level, added to the 148ft. elevation of the plant itself, makes the 
new structure visible for miles in all directions. 

THE sewerage problems of New York are difficult of 
solution. All things considered, Broadway may safely be con- 
sidered the most important thoroughfare in America, and yet 
there are many parts of it which are without public sewers of any 
description. Some of the sewers in the lower part of Manhattan 
Island are very old, of a type now obsolete, and of a capacity 
inadequate to serve the great population which throngs the lofty 
office buildings of the district every working day. Thedesign of 
a system of sewers for this part of the city presents problems of a 
nature never yet undertaken in some of its features. 

Tur United States Consul at St. Etienne, in a recent 
report, points out that, besides the new water supply from the 
Lignon and electric power works belonging to the municipality of 
St. Etienne, which are now being constructed, there is another 
project being studied as a private enterprise which concerns the 
distribution of electric power and light, not only to St. Etienne, 
but to all the principal towns of the Department of the Loire. 
The water will be taken from high up in the Department of the 
Ardéche, the source being a small lake 14 miles in diameter. The 
energy to be derived is calculated at 20, horse-powe-. 


OPEN courts around theatres must be provided here- 
after in New York City in the case of new structures. Such a 
building must have at least one front on the street, this having 
suitable meazs of entrance and exit at least 25ft. in width, and in 
addition shall have an open court or space in the rear and on the 
side not bordering on the street, where the building is placed on a 
corner, or in the rear and on both sides where there is but thé one 
frontage. The width of the courts must be 7ft. where the seating 
capacity s not over 1000 people, 12ft. where the seating capacity 
is between 1000 and 1800, and 14ft, where the seating accommoda- 
tion is over 1800 : 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. BrockHavs, 7, Kumpfgasse, Vienna. 
CHINA.—KELLy anp WALSH, LimiTEp, Shanghai and Hong Kong. 
FRANCE.=Boyveau AND Cuevitiet, Rue de la Banque, Paris. 
GERMANY.—ASHER AND Co., 13, Unter den Linden, Berlin. 

F. A. Brocxuans, Leipzic ; A. TwEITMEYER Leipsic, 
INDIA.—A. J. CoMBRIDGE AND Co., Railway Bookstalls, Bombay. 
ITALY.—LoxscuEr. anv Co., $07, Corso, Rome; Booca FRERES, Turin. 
JAPAN.—KELLY AND Wats, Limirep, Yokohama. 

Z. P. MARUYA AND Co.. 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
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REPLIES. 


W. B. A. 8. (Dublin).—You will get all particulars from the Clarkson 
Steam Car Syndicate, Chelmsford. 

8. anp Co (Viewna).—The process is being developed by Mr. Sherard 
Cowper-Coles, of 82, Victoria-street, Westminster. 

E. C. (Balham).—As we have not referred in any way to the accident in 
our pages, your letter would be quite unintelligible to our readers. 

C. 8. K.—Try the following firms:—Maudslay Motor Company, Parkside, 
Coventry ; Dudbridge Ironworks, Dudbridge ; Petter and Co., Yeovil ; 
and Mr. F. C. Blake, Kew Gardens. é 

B. C. (Ryde).—Probably any one of the following firms would supply you 
with what you want :—Croft and Perkins, Bradford ; The Unbreakable 
Pulley and Mill Gearing Company, Limited, West Gorton, Manchester ; 
Mather and Platt, Manchester; or Bagshaw and Sons, Limited, Bat- 
ley, Yorkshire. 





ERRATUM. 


In the accompanying Supplement, page v., column 2, line 22, for ‘‘ 40” 
read ‘‘ 400.” 
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PETROL MOTOR BOATS. 


THE King visits the German Emperor at Kiel this 
week, and among the amusements provided is a race 
to take place on Saturday, the 25th inst., for 
launches or boats propelled by internal-combustion 
engines or by steam. In both cases the intention is 
that the engines shall, as closely as may be, resemble 
those used to propel motor cars. No fewer than 
twenty-nine entries have been secured. The power 
to be developed varies between that of a boat entered 
by the Howaldt Company, of Kiel, 500 horse-power, 
and that of one sent by Messrs. Edge, of London, 
55 horse-power. Messrs. Schichau, of Elbing, are 
racing with a steam launch of 320 indicated horse- 
power; while Messrs. Legru, of Paris, send a 
Gardner-Serpollet motor ‘boat of 100 indicated 
horse-power. We understand that Messrs. Edge 
will use petroleum, others use petrol or benzine, 
that is to say, “spirit’’ instead of “oil.” 

The contest promises to be interesting in many 
ways. Those who care at all for the future have 
not been slow to prophesy the coming of the motor 
boat. Years ago Mr. Yarrow in this country, and 
various persons in the United States, tried petrol as 
an agent for working small river craft. The petrol 
was, however, used as water would be used, being 
evaporated in a boiler, and condensed after use in 
the engine. A portion of the spirit was used as fuel. 
The whole mechanism was very light, simple, and 
easily managed. Quite a small condenser—usually 
a couple of pipes alongside the keel outside the boat 
sufficed—was enough. No air pump was needed, 
and the results would no doubt have been quite 
satisfactory if it had not been for the number of 
joints used, and the difficulty met with in keeping 
them tight. No stuffing-box would hold petrol 
vapour, and two or three disastrous conflagra- 
tions took place in the United States and else- 
where, with the result that the petrol vapour 
engine ceased to be made. The petrol motor 
car engine is, however, quite a different machine, 
and its small size, ease of management, and 
promptitude, pointed it out as just the thing for 
small river craft. The history of its development 
is curiously like that of the petrol motor car. The 
same ground is being traversed, and very much the 
same difficulties have to be overcome and troubles 
surmounted, somewhat aggravated by the perpetual 
presence of a damp atmosphere, a violent tendency 
to corrosion, and the fact that a sea may be shipped 
now and then. Attempts have been made over and 
over again, with varying success, to use the ordinary 
oil engine—a little modified*in form and arrange- 
ment of parts, of course—for marine propulsion. 
A fair amount of success has been attained ; but it is 
impossible to get rid of the disagreeable smell, 
which is many times worse than that of a motor car, 
and consequently oil-engine boats are only popular 
with isolated enthusiasts, who can seldom persuade 
their friends to make a second trip with them, or 
for the propulsion of small craft employed in trade. 

It was found in the earlier history of the motor 
ear that the high speed at_ which the petrol engine 
must be run—say 900 to 1500 revolutions per 
minute—rendered it necessary to gear down the 
engine so that the road wheels might revolve at a 
reasonable speed. During the last year or so im- 





provements have been effected which permit good 
results to be obtained with very much lower 
velocities; but it must not be forgotten that the 
power for a given weight of engine is reduced in 
just the same proportion. In the motor car this 
does not matter very much, because when the 
engine is running slowly the car is not at its top 
speed, and the power required is not much; but in 
the motor boat the conditions are somewhat 
different. Normally it will be driven at full 
speed, and slowing down will be the excep- 
tion. It follows that no matter how fully 
the modern petrol engine lends itself to run- 
ning at moderate speeds, too much must not 
be attempted, or one of the principal advantages— 
reduction of weight as compared with steam power— 
will be endangered. At this time, at all events, and 
neglecting the possibilities of invention in the 
future, it may be taken as certain that the propeller 
shaft of a petrol boat must make at least twice, and 
possibly four times, as many revolutions in a minute 
as would the shaft of a steam engine generating the 
same power. The result is that a difficulty very 
similar to that met with when a steam turbine is 
employed has to be faced. At the conversazione of 
the Institution of Civil Engineers last week, was 
shown the specially-designed propeller of the Tréfle 
4 Quatre. Of course, high-speed cuts both ways—for 
shallow draught boats it has great advantages 
because it permits quite a small screw to be used. 
But we do not think we say too much in stating 
that a fairly wide field for experiment in the 
design and construction of propellers of smal 
dimensions and high speed is opened up. Little 
envuyh is known about the screw propeller as fitted 
to ships, and practically nothing at all is known 
about pro;.cllers working at 50 to 100 indicated 
horse-power at rotation velocities of 700 to 1400 
per minute. Possibly a good deal may be learned 
in this direction at Kiel. It is an old story that a 
large proportion of the power generated in petrol 
motor cars never reaches the driving wheels. It 
remains to be seen if the results obtained afloat 
will be better. 

We have it on the authority of the Standard that 
the Howaldt engine will, as we have already said, be 
of 500 indicated horse-power. This will be far the 
most powerful petrol engine built as yet; how 
many cylinders it will have we cannot say. If an 
engine of this power can be worked success- 
fully, and with economy of fuel, a distinctly new 
departure in marine propulsion will have been 
made. If we assume that a gallon of petrol 
will give 20 indic*sed horse-power for an hour, or 
25 gallons for 5U0 indicated horse-power, even at 
one shilling a gallon the cost would not be pro- 
hibitive fr certain purposes under which a boat of 
considerable speed would be needed. In an houra 
steam engine would probably require 1500 lb. of ooal 
to do the same work, and bearing in mind the 
influence of weight on speed, it will be seen that 
for man-of-war launches, police boats, and even for 
yachts, the petrol engine may easily displace steam. 
The rapid development of the petrol engine is, 
however, giving intensity tu the question of how 
much of the spirit can be had. It is already stated 
very plainly that deterioration has set in. The oils 
are more heavily “cracked,” the spirit no longer 
so volatile as it was, and the retail price has gone 
up from 11d. to 1s. 1d. per gallon. Possibly a way 
out of the difficulty will be found, but there is 
certainly no lack just now of interesting problems 
for consideration in this direction. 


MORTALITY IN METAL MINING. 


THE report recently made to the Home Secretary 
by experts appointed to inquire into the subject of 
the health of Cornish miners is a forcible illustration 
of the fact that progress in one direction may mean 
a material retrogression in another. It has been 
shown beyond doubt that labour-saving appliances 
in the form of rock drills are directly answerable for 
an alarming increase in pulmonary complaints, the 
active agent, of course, being the angular particles of 
grit which contaminate the immediate atmosphere of 
the ‘bore-boles. That the harmful action is entirely 
a physical one needs no emphasis; in the paralle! 
case of colliers’ phthisis it has long since been shown 
that the harm is done by the angularity or jagged 
character of the particles of coal which enter the 
lungs, and not at all by reason of their chemical 
composition. Of course, in some cases, as, for 
instance, in lead mining, the dust inhaled may have 
a distinctly toxic effect. This point, however, about 
which a good deal still remains to be cleared up, 
naturally did not come under consideration in the 
report under notice, as lead mining in Cornwall has 
died out entirely, unless we are greatly mistaken. 
The general recommendation that the use of per- 
cussion rock drills be prohibited in all mines unless 
satisfactory precautions are taken to prevent dust 
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inhalation, will, it is thought, probably prove rather 
a serious matter in the case of many, we may 
say the majority of mining companies. Cornish- 
men, as is well known, have been all too prone in 
the past to adhere to the practice of antiquated 
methods—a fact, which, to a large extent, may 
be considered responsible for the decay of mining in 
the county. Authorities in other mining fields of 
the world have of late years been unanimous in 
insisting that the salvation of Cornish mining lies 
in the general adoption of up-to-date methods. In 
some respects, undoubtedly, the radical changes 
suggested would have been more likely to bring 
disaster rather than fortune in their wake, owing to 
dissimilarity of prevailing conditions; but still, 
generally speaking, there can be no doubt that the 
disinclination of Cornishmen to adopt up-to-date 
machinery is matter for reprehension. It is there- 
fore unfortunate, to use a mild term, that the intro- 
duction of rock drills has led to so great an increase 
in mortality, and well-wishers of the county can 
only hope that it will not prove beyond the wit of 
the Government Inspectors to devise precautionary 
measures such as will conform to the hygienic 
requirements advocated in the report. 

It is not many years since the arsenic workers in 
Devon and Cornwall came under Government super- 
vision, and it is gratifying to find from inquiries 
made among the men that since they have been 
compelled to abandon their habits of carelessness 
and to conform to certain regulations, their general 
state of health has much improved. The arsenic 
industry of Cornwall to-day has lost a good deal of 
its magnitude and importance compared with five 
years ago, and in view of discoveries in other parts 
of the world, there is but little likelihood of its 
material revival. With regard, however, to tin, we 
are certainly not in line with those pessimists who 
foretell a corresponding decrease in production in 
the near future. It certainly seems to be the case 
that the greater the depth the less is the yield of 
tin-stone per fathom of mining; but this decrease 
should be more than counterbalanced by the 
adoption of improved dressing appliances, which will 
save for the adventurers what now goes into the 
river beds. But we must not follow this topic, 
which is outside our main thesis. We have been 
led so far in pointing out how very important it is 
that no restrictions should be imposed on the use in 
Cornwall of machinery of the most economical and 
up-to-date character if the competition with other 
tin-producing centres is to be met satisfactorily. We 
do not question the validity of the conclusions 
arrived at in the report, yet it may be permissible to 
suggest that the lamentable mortality may in many 
eases have been accelerated by causes quite un- 
connected with rock drills. For instance, lack of 
efficient ventilation has long been a notable evil in 
our metal mines up and down the country; and 
with regard to this point, it is interesting to turn 
over the pages of history, and to reproduce some 
remarks made by the Royal Commissioners of 1864 
with reference to their investigations into the health 
of the metal miners of Great Britain. It was stated 
that in 42 per cent. of the mines visited the ventila- 
tion was very bad, carbonic acid in excessive 
amounts being present, the figures in one case 
being as high as 2:26 per cent. Of course, things 
in this respect have very much improved since 
inspection has become general under the Metalli- 
ferous Mines Acts; but it is also certain that in 
many cases there is much room for improvement. 
It is therefore a fair supposition that the lowered 
vitality consequent upon strenuous labour in a 
vitiated atmosphere plays an important part in 
accelerating pulmonary complaints primarily induced 
by dust inhalation. In saying this we do not over- 
look the claims made for compressed air drills that 
they themselves minister to ventilation by means 
of their exhaust ; but it is somewhat open to ques- 
tion as to how far such adventitious aids are really 
of utility. Certainly, as far as phthisical complaints 
are concerned, the Cornish report would seem to 
indicate that the advantages of rock drills worked 
by compressed air as aids to ventilation have been 
exaggerated. 

Leaving Cornwall for the moment, and looking 
north, it may be mentioned that some recent 
personal inquiries among the miners in one of the 
lead-producing districts elicited replies that the 
work was unhealthy. It would seem—always 
supposing that the information tendered was 
strictly trustworthy—that but few of the men who 
subscribe to their special benefit funds reap the 
prospective advantage of receiving 24s. per week for 
life on attaining the age of sixty-four years, and 
this for the very good reason that so many of them 
do not live over fifty years. Taking this statement 
into consideration along with what has come out 
in Cornwall—and incidentally we may add in South 
Africa—it is clear that substantial grounds exist 
for inquiry into the whole subject of the hygiene 





of metal mining, and we imagine that there will 
be few who will attempt to assert the contrary, or 
to minimise the gravity of the situation. At the 
same time it must be borne in mind that in metal 
mining districts there is little else that offers a 
livelihood to the inhabitants of the locality; and 
it may safely be asserted that wherever mines 
have been closed down there has been more wide- 
spread consternation caused than has ever resulted 
from the premature cutting off of individuals. Of 
course, we are not affecting to minimise the suffer- 
ing that is caused by disaster to the individual; we 
merely wish to indicate that an expression of sym- 
pathy should not take the violent form of wholesale 
denunciation of an industry the continuance and 
well-being of which is a matter of vital moment to 
numbers of people. Rather let every effort be made 
by those in positions of authority to employ means 
to minimise dangers the existence and effects of 
which have been clearly indicated. It is here that 
we feel sufficient efforts have not always been put 
forth to combat evils the existence of which must 
have been guessed at by those in authority. All the 
same, seeing that, except in a few particular cases, 
metal mining in Great Britain is in none too 
prosperous a condition, it is of the first importance 
that whatever precautionary measures are adopted 
shall be such as will not prove too great a 
burden on the finances, otherwise we may 
witness a total cessation of work in the case 
of mines which at the present time are in a 
somewhat precarious condition. To reiterate a 
former remark, we look to the Government inspec- 
tors to bring their knowledge to bear, so as to effect 
improvements which shall at the same time not 
prove prohibitive from a financial standpoint. The 
direction, we may say in conclusion, which such 
efforts should take, is on the lines laid down in the 
recently issued report of the Transvaal Chamber 
of Mines on miner’s phthisis ; that is, the production 
of an efficient water drill, and the use in conjunc- 
tion therewith of an atomiser to lay the dust and 
fumes. There is sufficient similarity in the condi- 
tions attendant on mining in Cornwall and the 
Transvaal to render the experimental work which 
has been done in the latter country of the greatest 
assistance to those on whose shoulders falls the 
obligation of putting things straight at home. It 
now rests largely with the makers of pneumatic 
drills to devise some means of getting rid of dust. 
There ought to be no trouble in combining a water- 
spray with the most powerful drill in the market. 


THE PARIS SEWAGE FARMS. 


WE have dealt so fully with the shortcomings of 
the Paris sewage farms from time to time that the 
decision of the Prefect of the Seine to appoint a 
“consulting commission ” to inquire into the whole 
matter is not likely to cause any surprise. It is the 
logical outcome of a state of things which  lhias 
been growing worse from year to year, and if the 
Prefect has tardily exercised his power of control 
over the municipal engineers, it is because he is 
forced to do so by the abandonment of the sewage 
farms by those who leased them, and by the heavy 
actions for damages which have been brought 
against the City of Paris. The trouble has arisen 
because the Municipal Council would not confess 
defeat until every possible expedient had been tried 
to remedy the drawbacks of the sewage farms. 
Visitors to the Paris Exhibition of 1900 will pro- 
bably rememberthe remarkably fine exhibit of a model 
sewage farm in the municipal building, where they 
were able to see and drink the crystal water flowing 
out of the sewage beds, and were shown agricul- 
tural produce of astonishing dimensions, while the 
imagination was further stirred by a pictorial per- 
spective of immense fields under a luxunant 
vegetation. This was intended as a reply to the 
objections which even then were beginning to be 
raised against the sewage farms. Unfortunately, 
this picture was merely a representation of the 
sewage farm as it should have been. The reality 
fell very far short of the artist’s imagination. The 
farms at Achéres and Gennevilliers were laid out 
with the idea of absorbing the whole of the Paris 
sewage, but in less than two years the quantity dis- 
tributed was so considerable that it contaminated 
the wells of Pierrelaye, Mery, and the outlying 
villages. This necessitated a house-to-house dis- 
tribution of water at considerable expense to the 
Municipal Council. The remedy that naturally sug- 
gested itself was an extension of the distributing 
area, but unfortunately the sewage had a tendency 
everywhere to stagnate at the lower levels, the 
situation at one moment being particularly serious 
in the low-lying part of Carriéres-Triel, where it is 
nearly surrounded by the Seine. 

The situation has undoubtedly improved in a 
certain measure for the time by extending the 
area of the farms and limiting the quantity of 





sewage on each, but, seeing that they hay 
already apparently taken as much as they cay 
absorb, it becomes a question whether it will not be 
necessary continually to carry out further extensions 
The laying out of new farms, however, will not 
obviate the difficulty unless “regulating zones ” arg 
established to take the surplus of sewage that hag 
to be distributed at certain periods of the year, for it 
is one of the drawbacks of the farms that they 
receive as much sewage in winter and wet weather 
when they do not want any, as they do during the 
months of partial drought. These technical (if}j- 
culties may, perhaps, be overcome at enormous 
expense by establishing a large number of farms, 
and laying off a few of them periodically as required, 
if only they fulfil the essential conditions of trans. 
forming a comparatively sterile soil into vood 
agricultural land. This is necessary to the economy 
of the farms, because it has always been held that 
the cost of creating the farms and distributing the 
sewage would be made up for by the considerably 
higher value given to the land, which could he 
devoted to profitable cultivation. At first it seemed 
as if this was to be the case. The produce had a 
remarkably fine appearance. But, unfortunately, it 
was found that the large and heavy roots had an 
abnormally high content of water, and were 
of so poor a quality as to be unsaleale. 
Then the Committee of Hygiene interfered, 
and prevented the sale in the Paris markets of all 
produce grown on the sewage farms that was not 
destined to be cooked. To add to the troubles of 
the agriculturist, he found that as the quantity of 
sewage increased, the produce, to use a popular term, 
was “ burnt,” and, moreover, the farms were so com- 
pletely waterlogged during the winter months that 
it was impossible to cultivate the land at the requir d 
time. As an agricultural venture the farms wire 
absolutely ruinous. Those who had leased them 
abandoned their cultivation, and brought actions for 
damages against the Municipal Council. It was 
only when things were at their worst that the 
Prefect of the Seine decided upon carrying out an 
inquiry, which was entrusted to M. Bérard, « 
member of the Superior Council of the National 
Agricultural Society, who recommended the urgent 
adoption of measures to save the sewage farms from 
ruin. On receiving this report the Prefect con 
stituted a “consulting commission,” which is to 
consider the measures to he adopted for improviny 
the sewage farms, the creation of “ regulating 
zones, the laying down of new drains, and an 
extension of the farms. 

Having already gone to such a huge expense in 
creating the farms, it is evident that the Council 
cannot abandon them so long as there is believed 
to bea chance of remedying the present evils; but 
in view of the experiments carried out with the 
bacterial system, it is quite probable that this will 
be employed in preference to a further extension of 
the sewage distribution. 
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MOTOR WAGON BRAKES, 


A case of great importance to users of steam pro- 
pelled motor vehicles was decided by Mr. Lane, K.C., at 
the West London Police-court on the 14th inst. A firm 
of well-known carriers was summoned for not having two 
efficient brakes on a light locomotive, in accordance with 
the Act of Parliament and the Local Government Boail 
regulations. The evidence for the prosecution was to the 
effect that there was only one brake, a shoe brake, to the 
rear driving wheels, and that another brake was required. 
For the defence it was contended, and with good grounds, 
that the steam engine itself could be used as a brake, and 
was much more effective than any friction brake that 
could be applied. Evidence was given to this effect, and 
Mr. Lane held that the steam engine, including the valve 
arrangements and the reversing gear, constituted a very 
satisfactory brake, and the summons was accordingly 
dismissed. We congratulate the Motor Van and Wagon 
Users’ Association and the Motor Union for taking up 
and bringing the case to a successful issue. The interest 
in the action is not confined to owners of steam wagons. 
The users of light steam pleasure cars, which are in 
common use, are also liable to be summoned under the 
same conditions, as most of these have been pro- 
vided with one brake besides the engine. 


THE USE OF SLAG, 

One of the striking facts of recent engineering—and, 
indeed, of all kind of manufacturing—is the development 
of processes for converting to some useful purposes those 
things which used to be by-products, substances not only 
deemed valueless in themselves, but whose removal ia- 
volved expense. Now-a-days all that is being changed. It 
is admitted that everything has some use, could one but 
find it, from the soapy bath water which, our gardeners 
tell us, is a good fertiliser, or the smoke from our 
chimneys, which an ingenious inventor will convert into 
fuel or blacking, to the gas which issues from our 
cupolas and blast furnaces and the slag which comes 
from them also and from our refuse destructors. Much 
has been written on the use of blast furnace gas, and 
but little on the use of slags, and our readers will be glad 
to know that an instructive paper on this subject by Mr. 
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f. E. Sutcliffe is to be found in the last copy of the Journal 
of the Iron and Steel Institute of Scotland. In England 
we appear, by comparison with parts of the Continent, 
to be backward in this industry. For example, 
in the Meurthe - et - Moselle district 50,000 tons 
of ironworks slag are used each year, producing 
between 24,000,000 and 25,000,000 bricks, and in the 
Grand Duchy of Luxemburg in one works alone 3,000,000 
granulated slag bricks, 15,000 tons of slag cement, and 
95,000 tons of Portland slag cement are made every year. 
In France 120,009 tons of slag cement are made per 
annum. Altogether in the districts mentioned about 
180,000 tons of waste product is converted every year into 
useful material of the total value of nearly £200,000. 
These are striking facts, and when we bear in mind how 
insignificant the figures of this country would appear in 
comparison, we cannot fail to be impressed by the great 
openings that are offered by this comparatively new 
industry. No doub’ in time we shall do, as far as the 
nature of our slags permit, what the Continent is doing, 
and we may even hope that the time may not be far 
distant when the slag hills, whieh do so much to dis- 
figure our country, will be destroyed by a new generation 
of “Golden Dustmen,” and that others will not be raised 
in their stead. That there have been failures in the past 
should not deter us from making new attempts, and 
especially when the experience of others shows us that 
success is to be achieved by persistence. 








THE INSTITUTION OF MINING 
ENGINEERS.* 

In addition to the matters already noticed, some further 
papers of interest were communicated, but, in spite of the 
judicious arrangement of holding the meeting in sections, 
some of them were not considered at the meeting for want 
of time. The first of these was a paper by Dr. G. P. 
Lishman on “The Analytical Valuation of Gas Coals.” 
The author points out very clearly that most divergent 
results are usually obtained in laboratory tests of gas 
coals. He gives an example in the case of a coal taken 
as a standard, which was examined for the most part on 
different days during the first six months of 1903; in all 
fifty-eight tests were made, and the results are tabulated. 
The illuminating value per ton of this coal is 580 |b. of 
sperm, that is, in any well-equipped gasworks this figure 
can be obtained from it. The yield of gas in the tests 
varied from 9650 to 12,400 cubic feet per ton of coal, and 
the illuminating power from 13:0 to 18:1 candles. The 
differences of sperm-value extend through the whole 
range of quality of ordinary gas coals, that is, from 500 1b. 
to 667 lb. of sperm per ton. The figures show, however, 
that, even when working with water-jacketed condensers 
—-which may be assumed to be very suitable for such a 
purpose a3 this—the direct testing of gas coals is useless 
for comparative purposes, and that any result may be 
obtained according to circumstances. The idea that the 
laboratory apparatus gives results higher than those 
obtained in the gasworks, but comparable to each other, is 
not borne out by the present investigation. Differences of 
condensation and the temperature of the apparatus are the 
main determining factors in the quality of the gas obtained. 
When the retort is hottest it may happen that the con- 
densers are also hottest, then a large yield is obtained, and 
it is ill-condensed, and consequently of higher illuminating 
power, hence a high sperm value is obtained. A new 
retort makes a difference: a cast iron retort lasts about a 
month, towards the end of that time the yield of gas falls 
off. It has b2en observed that an especially high sperm 
value is obtained on a warm morning, preceded by some 
days of cold weather; hydrocarbons deposited in the 
pipes, &c., during the cold days having been picked up 
again by the gas. And under conditions the reverse of the 
above the results are much lower than the true value of 
the coal. It is probable, too, that, on the retort becoming 
hotter during a series of tests and the yield of gas greater, 
the illuminating power does not always immediately fall, 
for the gas, far from being saturated with benzol, &c., picks 
up these illuminants on its way to the holder; and the 
larger the pipes the greater will be this effect. This 
explains many an otherwise inexplicable result, and also 
the frequently observed fact of the comparative uniformity 
of illuminating power during certain days of testing. 
The state of the purifiers also affects the gas. In 
& continuots series of tests on a gas coal no 
regularity is to be expected from day to day in the 
results. These details indicate how essential it is 
that there should be some check on the indications 
of an instrument like a _ coal-testing apparatus. 
And, as a check, the author advocates the use of a 
standard coal of a fixed normal value for comparison, 
and he remarks that if the apparatus is not allowed to 
become warm, and the temperature of the retort remains 
constant, then two tests of the unknown coal with an inter- 
mediate test with the standard coal, all being made on 
the same day, should suffice, and a proper allowance 
would then be made for any variations from the normal 
on the part of the standard coal. If, however, matters 
do not run so smoothly more tests with the unknown 
coal, with intermediate standard tests, would be necessary, 
and judgment used in the interpretation of the results. 
Although the author sees the cumbersomeness of his 
suggestion, yet he thinks it the best way out of the diffi- 
culty. The standard to be adopted would be decided 
between the parties concerned. 

In “A New Process of Chlorination for Mixed Gold and 
Silver Ores,” Mr. H. F. Brown proposes to roast the ores 
sweet, and, while still hot, to charge them into vessels, 
which are then filled from below with chlorine gas, closed 
air-tight, allowed to cool, emptied into vats, and then 
extracted by one of the usual lixiviation methods. 

_ Mr. G. A. Stonier gave an account of “ Graphite Mining 
in Ceylon.” The graphite occurs chiefly in the northern 
and southern provinces and Sabaragatamara. The 
mineral area is 95 miles long in a north and south 


? Concluded from page 604. 





direction, with a width of 35 miles at the northern and 
43 miles at the southern end. There is a well-defined 
north and south belt 18 miles from the coast, and five 
miles wide at the northern end, and touching the coast, 
and 20 miles wide at the southern end. There is 
another belt 40 miles long, and four miles maxi- 
mum width. The payable mineral occurs in veins 
traversing a granulite country. The veins vary in 
width from practically nothing to 8ft.; a 4in. vein 
is considered payable, and although one yein has been 
proved to a depth of 720ft., yet generally they suddenly 
pinch out. The largest mass of graphite yet discovered 
is said to have weighed nearly six tons. In mining some- 
times a shoot is followed from the surface, at other times 
a shaft is sunk and timbered for the purpose of winning 
the material, which is drawn to the surface in barrels by 
a windlass 7ft. long and lft. in diameter, with iron handles 
82in. long, with cranks 13in. long, worked by six or seven 
men. Hand fans are frequently used to ventilate the 
mines. The graphite is roughly picked, packed in barrels, 
and sent to Colombo or Galle to be dressed. The big 
lumps are put on one side, the rest is screened, and the 
screened pieces are chopped about by women to remove 
the coarser impurities, such as quartz. The valuable 
mineral is placed on sacking or boards, watered, 
and polished by hand friction. The poor material 
is further reduced in size and picked, whilst the finer 
matter is washed in water, and the still finer is dried and 
winnowed. In 1902 the output from. Ceylon was 
503,778 cwt. : 

The excursions were well attended. The London 
County Council Works in connection with Aldwych“and 
Kingsway were first visited. Mr. W. R. Morris received 
the party at Vernon-place, where the tunnel comes to the 
surface. The excavating, the cellars of the old houses, 
and the general clearance struck the visitors. Then the 
works by the Holborn Restaurant were visited, and many 
descended to see the Greathead shield, 15ft. 10in. in 
diameter. There is some little trouble here, as gravel is 
encountered. The great stations here, the steel troughing 
work, and the subways were admired, and then the 
Strand section was visited. Many a sigh rose from the 
envious breasts as these mining masters gazed on the 
liberal character of the work, Many, too, said, “Oh! that 
we had a County Council to work our mines for us.” 

The Chislehurst caves attracted a good many. Some 
indignation was expressed on the part of some of the 
visitors when they discovered that they had paid sixpence 
to see an abandoned chalk quarry, an indignation which 
was, perhaps, only exceeded by that of the enthusiastic 
guide when he heard his prehistoric druidical temple and 
sacred caves called chalk workings dating back a 
century or so. Some others went to Messrs. Fraser 
and Chalmer’s well-known works at Erith. But 
the most ambitious excursion was the one to Dover, 
and a considerable party left London at 9a.m. on Satur- 
day, the 4th, arriving at Dover at 10.46, at the Admiralty 
Pier. The programme was to visit the harbour works, 
have luncheon, and then visit the colliery. The works at 
the Admiralty Pier extension were not inspected, but the 
visitors walked along ,to the east cliff, were officially 
received by many of Messrs. 8. Pearson and Son’s repre- 
sentatives, and were installed in an extemporised passen- 
ger train, and taken along the reclaimed front, by the 
great blockyard, a halt being called to see the incline 
bringing the ballast down from the top of the cliff, and 
the busy scene of mixing the concrete in Messant barrels, 
which are mounted for travelling over the block moulds. 
There was constant movement—the barrels running to get 
charged, when charged running to a mould, the barrels 
tumbling over and over all the time, then discharging 
into the mould, then off to get a fresh charge, and there 
are several rows of moulds and several barrels. All this 
workis carried out by electricity. The great store of blocks 
next were passed and elicited comment, the dates and 
numbers being particularly noted. The train then passed 
on to the east pier, and great interest was shown in the 
way the cement blocks had been placed, and especially at 
the manner the granite facing was managed. Right to 
its end the train went, and then everybody set out and 
clambered up the colossal staging, witnessed the dis- 
mantling of the back part, and its re-erection at the sea 
end, for use in the new work, which was about to start on 
the south breakwater. There were at work a 20-ton 
derrick and goliath, handling staging material. A 60-ton 
goliath, taking out foundations with a grab, looked 
like setting an elephant to do rat-catching; two 
other 40-ton goliaths were waiting for the staging, 
&e., to be finished for them to go to work block setting. 
The formidable and hazardous character of the work 
made a great impression, and the fact that but few 
accidents have occurred was regarded as highly praise- 
worthy. Moreover, there have been no losses of any 
account to the permanent work during its construction, 
nor any very serious damage to the temporary staging. 
The party left this blowy but interesting position, re- 
entered the train, was carried back to the entrance, and, 
after a few words of thanks, which were acknowledged, 
luncheon was partaken of at the Burlington Hotel. It 
had to be rather abruptly terminated to enable those who 
wished to catch the special for the Dover Colliery, and a 
very large number availed themselves of the opportunity. 
We shall give an account of the Dover Colliery in a 
subsequent issue. 








WATER TOWER NEAR BARCELONA. 





WE illustrate a water tower which is situated on the top of 
the Tibidabo Mountain, four miles from the centre of Barce- 
lona, at an altitude of 525 m. (1722ft.) above the sea level. 
Its object is to supply water to that part of the city on the 
mountain side growing fast in importance, as, on account of 
its healthy conditions and picturesque outlooks, a good many 
houses and villas are being built every year there. The 
Sociedad General de Aguas decided therefore to build this 





tower, which will deliver anywhere in the mountain, the 
supply tanks being at a height of 555 m. (1820ft ), the highest 
point for many miles around Barcelona. 

The scheme for pumping is not yes fully settled, water 
being now raised by means of a small electrically-driven 
pump situated at the station of the Funicular Railway, 
which gxes to the top of the mountain—the water being 
forced to a height of 405 m. (1316ft.) with a pressure of about 
600 lb. per square inch. 

When the full scheme is completed the water will be 
pumped from the town of Cornell, a distance of 9 kiloms., to 
a large masonry reservoir at an altitude of 300 m., and from 
this it will be forced directly through 2 kiloms. toa height 
of 555 m., with a pressure of about 3751b. per square 
inch, to the steel tanks on the water tower. These are 5 m. 
diameter, and can hold*200 cubic meters of water (45,000 
gallons). The make of the pumps to be used has not yet Leen 
decided. 

The tower is 42°50 m. high (140ft.), arising in cctagonal 
shape from a circular platform, with balustrade, 22 m. dia- 
meter and 10 m. high, looking towards the city. Itis divided 
into three sections, the diameters of the inscribed circle being 
11 m. at the base, and 8°60 m. at the top of the circular body 
supporting the cupola, made of wrought iron and zinc, whose 
height is 16°50 m. The inside ofthe water tower is entirely 
hollow, with.7:70 m. diameter, and besides a spiral stairway 
following and -supported by the walls, there is an clectrie 
elevator, holding twelve persons, with four landings, reachirg 
to the top. 

All the materials employed are first-class—stone, pressed 
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WATER TOWER FOR BARCELONA 


brick and{iron being cleverly combined. The pressure on the 
foundations is 8 kilos. per square centimetre, or 114 lb. per 
square inch, and in.places where Montjuich sandstone is 
applied, as high as 22 kilos. per square centimetre. 

This fine building has been planned and directed by Mr. 
José Amargés, architect, of Barcelona, Mr. Henry Courtin 
Bres being director of the Water Company. 








Tue Raitway CLiuB: JUNE MEETING.—At a meeting of the 
Railway Club, held on June 16th, a lecture was given by the 
president, the Rev. W. J. Scott, B.A., associate of the Society of 
Engineers, entitled ‘‘ Working Time Tables.” Ia this the 
lecturer explained and criticised the methods adopted by the 
various railways in compiling their official time tables. 


THe YORKSHIRE MINERS.—The Yorkshire Miners’ Association 
held their annual demonstration at Barnsley on the 20th inst. The 
three railway companies serving Barnsley ran thirty-two special 
trains into the town, about 100 of the 149 branches of the Asso- 
ciation being represented, the total gathering of miners and 
their wives being estimated at 40,000. Speaking took place on 
three platforms, two resolutions being submitted at each. The 
first expressed pleasure that the financial membership of the 
Association had not decreased, and that the Miners’ Federation 
continued to increase in numbers and influence. Regret was 
expressed that the South Yorkshire coalowners had not yet seen 
their way clear to become members of the Conciliation Board. 
The first resolution further protested against the coal tax and the 
Education Act, as well as against taxation being put upon food 
and raw material. It likewise protested against the action of the 
Government in reference to the introduction of Chinese labour in 
the Transvaal, opposed any form of conscription, objected to 
‘‘judge-made law in reference to trade unions’ funds being made 
attachable for damages,” and pledged the gathering not to rest 
satisfied until the miners are ‘‘ put back into the position occupied 
in the 1871 and 1876 Acts.” The second resolution pressed for 
the passing into law of the Payment of Members Bill, the Mines 
Amendment Bill, the Mines Eight-hours Bill, the Boys’ 
Employment Bill, Checkweighers’ Bill, Compensation Bill amend- 
ing the Acts of 1897 and 1900, Trades Dispute Bill, and 
an Old Age Pension Bill ‘which will give adequate relief to 
those unable to work, through whatever cause arising.” The 
financial statement of the Association showed that the total 
receipts for the year ended 1903 were £86,056 lls. 10d.; and 
that the accumulated funds at the beginning of the year were 
£210,633 Os. 2d. The expenses of the year included, in strike 
pay, £30,691 13s. 10d.; lock-out pay, £8849 lls. 2d.; ‘‘ victim 
pay,” £3859 3s. 7d. The death claims, arising through the 
decease of 872 members, amounted to £5232. Under the head cf 
legal charges, rent, salaries of head officials and 149 local officials, 
trustees, stationery, and printing expenses, was put down the sum 
of £23,182 8s. 3d. The total expenditure during the year was 
£75,752 5s. 7d. The accumulated funds at the end of the year 
-were £221,137 6s. 9d. A gain of over £7000 was reported on the 
work of the first six months of the year, making the total worth 
of the Association, up to date, £228,864 4s. 1ld. The speeches at 
the different platforms, as usual, dealt with political as well as 
trade matters. 
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ELECTRICALLY-DRIVEN MINING FAN. 


In the special Supplement dealing with electrically-worked 
mining machinery, which accompanies this issue, we mention 
that the details of an electric mine fan had reached us too 
late for inclusion in that Supplement. We are enabled, how- 
ever, to give them in the following article. The installation 
which we are about to describe is at work at the Pelton 
Colliery, in Durham, where it has been installed by Messrs. 
Davidson and Co., Limited, of Belfast. At this colliery the shaft 
of two mines come to the surface within about 40 yards of one 
another. Originally there were two fans, one for each shaft, 
and each driven by a steam engine. These fans were of the 
Guibal type, one being 36ft. in diameter and the other 30ft. 
in diameter. The problem placed before Messrs. Davidson 
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colliery company in its electric power station, which is 
situated about a mile away from the place where the fan is at 
work, the gases fromthe coke ovens being exclusively used to 
produce the steam. It may be noted at this point that the 
steam to work the Guibal fan engines was supplied from 
boilers which had to be fired with coal. 

The size of the Sirocco fan was governed by the speed of 
the motor which the colliery engineer wished to use for the 
work. Messrs. Davidsonsinform us that they would have 
preferred to put in a fan with a somewhat larger diameter, 
and to run it at a lower speed. However, asthe plant stands, 
it would appear that the combination has a satisfactory 
mechanical efficiency, judging by the figures which have been 
supplied by the makers. From these it appears that the fan 
motor absorbs about 154 brake horse-power, and was removing 
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FANS AT THE PELTON COLLIERY 


and Co. was to withdraw exactly the same volume of air out 
of the two separate mines with one single fan as was—and 
still may be, for the steam-driven Guibal fans still remain as 
an alternative means of ventilation—being driven from these 
two mines by the two fans. A tunnel draught was led from 
the two shafts to the electrically-driven Sirocco fan which was 
placed midway between the two shafts. The accompanying 
drawing will show what arrangements were made, and the above 
engraving shows the fan in position without its casing. It will 
be seen that the Sirocco fan, which was 75in. in diameter— 
as against the two fans, one of 36ft. and the other of 30ft.— 
was of the double-ended type. The tunnels leading to the 
Guibal fans were a few feet longer, and slightly smaller in 
cross section than the tunnels leading to the Sirocco fan. 
The engines driving the Guibal fans were of the slow speed 
type, and they were coupled direct to the fans. The Sirocco 
fan was driven direct by a three-phase alternating-current 
motor. The power to work this motor is generated by the 


| a total of 223,054 cubic feet per minute. On two tests taken 
| of the Guibal fans it was found that they both together 
| removed 199;745 cubic feet per minute, and were at this 
| absorbing about 178 horse-power. This shows a gain in 
| favour of the single electric fan of upwards of 23,300 cubic 
| feet of air per minute with an expenditure of 24 horse-power 
| less. Moreover, it should be taken into account that a set of 
| boilers and two steam engines, the former burning coal, were 
| dispensed with, and an existing boiler fired with coke oven 
| gases used. The total saving in favour of the electrically- 
| worked fan must hence be greater than the actual figures 
| which we are enabled to give indicate alone. This is another 

| example of the advantage of using an easily conveyed power 
| like electricity in a place like a colliery. 

| We have already described the Sirocco fan at some length 
| in our pages—see our issue of 2ist June, 1901, and it is 
| unnecessary, therefore, to give any further explanation of 
' it in the present instance. We may, however, add that the 


peripheral speed of the two Guibal fans was 5843ft. and 
5880ft. per minute respectively, while that of the Siroceg 
fan was 5771. It will be seen, therefore, that the Sirocco fay 
was actually slightly lowe’ in peripheral speed than were the 
larger fans, 








LETTERS TO THE EDITOR. 
(We do not hold ourselves ee ‘gi the opinions 0, ouy 


RESISTANCE OF HIGH-SPEED ENGINES AND LOCOMOTIYVRs, 


Str,—There appeared in THE ENGINEER lately two interesting 
articles, one on the weight of reciprocating parts of high-speed 
engines and the other on the resistance of locomotives, In the 
first article you say that makers of high-speed engines endeayouy 
to keep down the weight of reciprocating parts as far as possible 
though theory does not seem to indicate the reason ; while in the 
second article you draw attention to the large amount of power 
required to run a light engine at high speed. Now, I believe that 
these two subjects bear a close relation to each other, and wi] 
endeavour to show that the ultimate speed of high-speed engine; 
including locomotives, to a great extent depends upon the weight 
of the reciprocating parts. 

For the purpose of argument, I will take a locomotive having 
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cylinders about 18in, diameter and 24in. stroke, with a boiler 
pressure of 150lb. per square inch. To simplify calculation, | 
will neglect the angularity of the connecting-rod and assume it to 
be of infinite length ; also that the weight of the reciprocating parts 
is equal to 4lb. per square inch of piston area, which assumption 
will not be far off ‘the mark for a single driving-wheel engine. 
Now, in such a locomotive, with 7ft. driving wheels, if travelling 
at 50 miles an hour, the number of revolutions per minute will be 
approximately 200, and the horse-power, with a mean effective 
pressure of 6 mgt square inch, will be 834. The full line dia- 

ram shown in Fig. 1 is copied from the right-hand diagram 
No. IV., e 408, of THE ENGINEER, while the dotted diagram is 
a fictitious diagram at 400 revolutions per minute. Fig. 2shows the 
steam pressure transmitted to the crank in pounds per square inch 
piston area, the curve above the line being due to forward pressure 
and that below the line to back pressure. On this diagram is also 
drawn the pressure on the crank in pounds per square inch piston 
area, due to the inertia of the pn. 2c any Lyrae and the result- 
ing pressure transmitted to the crank can be found by combining 
the steam and inertia pressure. At 200 revolutions per minute 
the maximum pressure due to inertia is 108-81b. per square inch, 
and it will be seen that the mean pressure on the crank is fairly 
regular, and almost equal to the mean effective pressure—that is 
68lb. per square inch. Now, assume the speed to be doubled 
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When the maximum pressure due to inertia rises to 435 1b, per 
square inch, the mean effective pressure in the cylinder will pro- 
bably drop to 40 1b, per square inch, and the horse-power will rise 
to 981. At the beginning of the stroke, however, there will be a 
heavy pull on the piston, due to the difference between steam 
pressure and inertia, while at the end of the stroke there will be « 
heavy thrust on the crank, due to the excess of momentum: over 
compression in the cylinder, and if these positive and negative 
pressures be added together and the mean taken, it will be seen 
that the average pressure on the crank has risen largely above that 
due to the steam pressure, and amounts to about 1701b. per square 
inch of piston area. 

Now, it may be taken for granted that the engine is working at 
its maximum efficiency when the maximum pressure due to irertia 
is equal to the initial cylinder pressure, or when the resulting 
pressure on the crank is equal to the M.E.P., which in this case is 
a little over 200 revolutions per minute. This efficiency may be 
taken at 90 per cent. It is probable that of the 10 per cent, lost 
power 50 per cent, is due to the friction of the crank pin and main 





bearings, or, say, 42 horse-power at 200 revolutions per minute, 
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and this is equivalent to a pressure of 3-4 1b. per square inch piston 
area, the mean pressure on the crank being that due to 681b. per 
square inch on the piston. Now, at 400 revolutions per minute 
{he mean pressure on the crank and main bearings has risen to 
170 lb. per square inch of piston, and it may be assumed that the 
friction has risen in proportion to the pressure, so that, instead of 
2 horse-power being wasted on this friction, the horse-power 


wasted = 42 x a x 2, or 210, and for higher speeds the horse- 


wwer used to overcome the extra friction caused by the inertia of 
the moving parts will increase nearly as the cube of the speed, 
when at a certain point the whole of the power that can be got out 
of-the engine will be so expended, and a limit of speed running 
without load will be reached, Now, as the pressure due to inertia 
1s proportional to the weight of the reciprocating parts and to the 
square of the speed, it is clear that these parts must be kept as 
light as possible for fast-running engines, and for the same reason 
it is obvieus that, by increasing the diameter of driving wheels of 
locomotives and thereby reducing the piston speed, the maximum 
efficiency of the engine will occur at a higher speed. A further 
gain may be obtained by raising the initial pressure in the cylinder, 
in which case maximum efficiency will occur at a higher piston 
speed than with a lower initial pressure, though more is probably 
gained by keeping down piston speed and the weight of recipro- 
cating parts, 

In a coupled locomotive, the motion of the coupling-rods being 
partly reciprocating, their inertia at high speed must add consider- 
ably to the friction on their crank pins, and cause a large waste of 
power; hence the theory that single-driving engines run much 
freer” at high speeds is shown to be correct. In coupled engines 
it is probable that the whole of the tractive effort is concentrated 
vn the driving wheels beyond a speed where the driving wheels, if 
uncoupled, would cease to slip, so that it is only at comparatively 
low speeds that there is any gain by coupling, while at high speeds 
the power lost in friction on the coupling-rod brasses due to the 
inertia of the coupling-rods increases as the cube of the speed, and 
may at high speeds form a large proportion of the total horse- 
power developed. Again, at any constant specd the effect of 
inertia of the coupling-rods will increase as the square of their 
throw and directly as their weight, which agrees with Mr. Ivatt’s 
experience that engines with a small throw of coupling-rod run 
“freer” than those with a large throw. The easy running of the 
De Glehn engines may be accounted for by the arrangement of the 
cylinders, by which the pressure due to inertia on the main bear- 
ings is more or less balanced as the friction of the main bearings 
absorbs far more power than that of the crank. 

The above arguments would tend to show that compound and 
multiple-expansion engines are unsuited for very fast running, 
owing to the great weight of the pistons of the low-pressure 
cylinders and the low initial pressure, while the value of forced 
lubrication on Lig ends and main bearings is also apparent. They 
would also show that a much higher efficiency should be obtained 
by using rotary engines instead of reciprocating engines for very 
high speeds. 

With regard to the trials of light engines running at a speed 
carried out by Mr. Sisterton on the London and South-Western 
Railway, it has been pointed out that the conditions made it im- 
possible to eliminate the effect due to acceleration, so that, if the 
speed were rising even at a small rate when the diagrams were 
taken, the horse-power indicated would be much greater than that 
required to maintain the engine at a constant speed. For instance, 
if at 70 miles an hour the indicated horse-power was 800, while the 
speed was increasing at 5 miles per hour per minute, and the 
weight of the engine and tender was 80 tons, 130 horse-power was 
absorbed by acceleration. Allowing another 170 horse-power for 
the friction of the engine, there remains 500 horse-power to drive 
the engine as a vehicle, which will not differ much from that 
required to propel ordinary rolling stock weighing 80 tons at 
70 miles an hour. Apologising for the length of this letter, 

W. Carew Smytu, Captain R.E. 

‘East Nook,” Egmon, Madras, June Ist. 





COMPOUND LOCOMOTIVES. 


Sir,—I have read the letter signed ‘“‘Simplex ” which appeared 
in your issue of June 10th, on page 586. 

It is apparent that the writer is under the imptession that the 
compound system I advocate is similar to that of existing practice. 
| should like to point out that such is not the case, and that my 
experience with this type is similar to his own. Indeed, I found 
it was not able to haul a load equal to a simple engine when put to 
work on heavy grades, : 

On the other hand, the compound system I advocate is able to 
compete with the simple engine. In fact, I retain the whole of 
theparts of the simple engine as now designed, adding a third or 
large low-pressure cylinder, so that when so compounded it is 
capable of doing any work now done by a simple engine, not only 
as regards starting power and exerting a maximum pull on the 
draw-bar without requiring to use boiler steam in the low-pressure 
cylinder, but in being suited to a varying condition of work 
equally as well as a simple engine, enhancing the power of the 
same, and deriving all the benefits claimed for the use of com- 
pounding. 

‘Simplex ” appears to be under the impression that the solution 
of the problem is to be found from the use of high-pressure steam, 
early cut-off, and longer stroke. All these, however have been in 
use for years ; indeed, they are still daily in use, and yet the 
problem remains unsolved, and will, in my opinion, remain so, 
until large high-pressure cylinders are made use of in connection 
with compounding. 

There can be absolutely no gain from increasing either the boiler 
pressure or length of stroke if at the same time the high-pressure 
cylinder capacity is correspondingly reduced. For instance, the 
Great Western Railway engine, having cylinders 18in. by 30in, is 
merely equal in power to the ordinary express engine having 
19in. by 26in. cylinders, with the disadvantage to the former in 
having increased the piston speed. I say disadvantage, because 
there must be a limit to piston speed which will give the best 
results, If, then, 30in. is not too long a stroke for an 18in. cylinder 
engine when a large diameter of wheel is used, then engines having 
19in. and 20in. cylinders should also use this stroke to still further 
enhance the power of these engines. But increase in piston speed 
is undesirable, and although—from the use of wheels of large 
diameter—it has been possible to increase the stroke from 24in. to 
26in., and the tendency is now to go up to 30in., the question is, 
will such long strokes find favour with engineers? On the other 
hand, if long stroke is of such great consideration, it is needless to 
go on increasing it by inches merely for the sake of retaining a 
type of engine which should be obsolete, when it is practicable to 
increase the stroke by as many feet without any increase in 
piston speed, and which can be done by the addition of a third 
cylinder to any existing two-cylinder engine. Plainly speaking, 
the four cylinder engine virtually doubles the stroke of the 
two-cylinder one. 

‘*Simplex ” will therefore see that neither the high boiler pressure 

of 220 Ib. now in use, nor doubling the stroke of the present loco- 
motive, has any tendency to solve the problem. 
_ The four-cylinder compound locomotive now coming into favour 
is a good example of doubling the stroke. It is also a good example 
of the se < of so doing when the high-pressure cylinder capacity 
1s correspondingly reduced, for it is not.as powerful as the 20in. by 
26in. cylinder engine. 

From practical experience 1 am of opinion that it is imperative 
to. take into consideration the “capacity of the high-pressure 
cylinders in conjunction with increased steam pressure and the use 
of longer stroke, before any decided gain over that of the existing 
two-cylinder engine can become pronounced. ‘The two-cylinder 
engine is dying hard, but go it must. Nor is it necessary todouble 
the stroke to complete its exit when large high-pressure cylinders 








are used, The addition of a third cylinder, or an equivalent of a 
39in. stroke to the two-cylinder engine, should suffice to do this, 
leaving the four-cylinder engine, or the equivalent of a longer 
stroke, for a future day. 

The power of the modern boiler may not be equal to the task of 
supplying steam for three large cylinders, nor is it necessary that 
it should be required to do so, the addition of a third large low- 
pressure cylinder will meet the case. 

“Simplex ” states that it is practicable to have multiple cranks 
without compounding. 1| can assure him that, although this is 
practicable, it is utterly impracticable to get the number of 
expansions he appears to desire without resorting to compounding. 

garding the loop in the low-pressure diagram he refers to when 
an early cut-off is used in the high-pressure cylinders, this applies 
to existing practice, and not to the system I advocate, it being 
practicable to work with a pressure as low as 51b. in the latter 
without any tendency to loop. JOHN RIEKIE, 

Glasgow, June 13th. 





TURBINES. 

“1k, — Your correspondent ‘ Brigade,” of Nottingham, asks me 
to say how ‘‘the reaction of a fireman’s hose, discharging water 
horizontally under 801b. pressure through a lin. ‘ nozzle’ is to be 
calculated, supposing the hose laid out straight from the pump.” 
This calculation has no bearing on turbine action. The only diffi- 
culty is in determining the ‘‘ coefficient of contraction” of the 
jet after passing the lin. diameter section. Since a fire hose is 
referred to, presumably the nozzle is well-shaped, so as to produce 
no “‘ contraction” of the jet after issuing. If so, then the “‘re- 
active force is 80 x -785 = 62-8lb., where -785 is the area of a 
lin. circle. But if there be contraction, then 80 must be multi- 
plied by the area of the most contracted section of “the jet in 
order to get this re-active force, because it is only where.this most 
contracted section is reached that the pressure goes down to 
atmospheric level. Of course, it is presumed that ‘“‘ Brigade’s” 
80lb, per square inch is gauge pressure, i.¢., measured above 
atmosphere. The amount of contraction depends entirely upon 
the shaping of the nozzle. 

Your correspondent, ‘‘ J. A. 8.,” of Keswick, commences with a 
long quotation from-my article on turbines, which. shows. that I 
think that the ‘‘ mathematical treatises on turbines,” as also the 
turbine makers’ pamphlets, have made an error in respect of their 
theory of turbine action. It does not show that I think I am alone 
in recognising this error. 

He is quite correct in thinking that the “rotation "—by which 
he means driving—of a turbine is due to centrifugal force ; but he 
is very much at sea in thinking that this centrifugal-force driving 
effort is that corresponding to the rotation of the wheel, or that its 
direction is along a radius of the wheel. My article carefully 
explained that it was the centrifugal force of the curved ‘“‘rela- 
tive” motion of the water through the wheel; so that from this 
curvature and this centrifugal force everything due to the rotation 
of the wheel is entirely eliminated. 

His statement that since I “‘ reject pressure as the driving agent 
I also reject impulse” is quite unmeaning. I say that impulse is 
the only driving force of any consequence in all turbines actually 
made, and I carefully explain how this impulse is identical with 
the ‘‘relative ” centrifugal driving pressure. I object to the 
phrase ‘‘ pressure turbine ” used in contradistinction to ‘‘impulse 
turbine,” because hey ‘‘ pressure” is invariably and unequivocally 
used to mean static pressure. Static pressure has no influence in 
turbine-driving. The dynamic pressure due to ‘ relative” curva- 
ture of flow through the moving wheel, which pressure is the 
same thing as is otherwise called ‘‘impulse,” is the sole effective 
driving force. ‘‘ Impulse” is a somewhat unhappy term in this 
connection, because it correctly includes impulsion by a splashing 
impact of the water on the blades, and all such splashing it is 
desirable to avoid. 

No turbines now made have a construction remotely resembling 
‘* Barker's Mill.” “J. A. 8.” gives a diagram of a ‘‘ Barker's mill,” 
in which the area of the orifices appears to be very small in pro- 
portion to that of the section of the radial arms. In my article I 
stated that under this condition a considerable portion of the 
driving effort may be reactive. The construction is of no use in 
practical design, because of the great bulk of the machine in ratio 
to its power. ‘.J, A. S.” evidently has not yet learnt that a driv- 
ing force has to be multiplied by a leverage in order to produce 
what is called ‘‘ torque.” 

His next paragraph begins, ‘‘I feel sure that Professor Smith 
will argue that—” If I were to imitate his style of correspondence 
I would reply that it does not matter what “J. A.S.” feels sure of. 
But | think it does matter to him, because he seems, unhappily, 
always to be sure of something plainly contrary to fact. 

June 21st. RoBerT H, SMITH. 





CUTTING ANGLES OF TOOLS. 


Sir,—I am obliged to you for your letter* of the 15th inst., and 
am very pleased to discuss the points you raise. In the first place, 
the question as to the available supply of material, implying the 
possibility of obtaining a further quantity through your agency, 
can be satisfactorily answered. Mr. J. M. Gledhill, on behalf of 
Messrs. Armstrong, Whitworth and Co., has all along been willing 
to let me have whatever might be necessary, whether steel, cast 
iron, or tool steel. The shortage alluded to in the paper was only 
a temporary onc. 

Secondly, as to what is meant by the term ‘‘ gross horse-power,”’ 
as used in the additional remarks—published on page 612 of your 
current issue. This horse-power includes the friction of the lathe 
and countershaft, but the proper allowance is not made therein for 
the friction of the shaving over the face of the tool. It is only 
within the last week crso that I have been in possession—owing to 
special experiments—of an item of information necessary for 
making the required correction, viz., the speed of rubbing of the 
shaving against the tool. This is obviously fixed by the ratio of 
the length of the shaving to that of the surface from which it is 
cut, the importance of which ratio was long ago pointed out by 
Professor R. H. Smith. 

I mentioned in the paper—page 17—that a correction on this 
account would be necessary, and that the addition thereby made to 
the net—i.e., excluding lathe and countershaft friction—cutting 
horse-power would bring the results more in accordance with those 
obtained by electrical measurement. 

To obtain this correction we proceed as follows. Referring to 
Figs. 24 and 25 of the paper, it may be premised that the cutting 
moves off in a plane perpendicular to the cutting edge—except in 
the case of very light cuts—-whereas the horizontal component (H) 
of the resultant cutting force (R) makes a certain angle (8) with 
that plane. In order, therefore, to obtain the work done in push- 
ing the shaving back, we must take the product of the speed of 
motion of the shaving oer the tool, and of the component of H. in 
the direction of that motion. If s be the shaving’s speed, we have, 
in symbols for this work— : 

8H cos 8 cos (90 deg. - a) = sHsina cos 8. 
Now s bears to the cutting speed v the same ratio which the length 
of the shaving bears to that of the surface from which it was cut ; 
and this has been found by experiments to be about 0-45 for steel, 
so that s = 0-452. 

Also H = V/tan?. If W-be written for the whole cutting work, 
we have, therefore— 


W=vV+ sv sina cos § 


or, W=vV [1 + 0-45 Sina rae 
tan ¢. 


* This letter, which the author has kindly consented to our printing, 
is in reply to a letter addressed to Dr, Nicolson, and raising questions 
which will be obvious from the answers given.—Ep. Tux E. 








For a 70 deg. tool, a = 70 deg., 5 = 16 deg., ¢ = 70 (+, Fig. 29), 
9307 > 9618) 
2-7475 


> One® ( + 0-45 


=1-130V. 
That is, the backward pushing of the shaving makes an addition 
of 13 per cent. to the cutting work, as estimated by multiplying 
the cutting speed by the vertical cutting force. This percentage 
would be less for light cuts and for keen tools. 

Lastly, with regard to your inquiry as to the usefulness of a 
knowledge of the direction of the resultant cutting force, the 
example just worked out may be adduced as one instance. 

Having actually measured the three components, it was a natural 
procedure to desire to see what angles the resultant made with the 
tool and the work. - The mere fact thereby disclosed of the con- 
stancy—for all but very keen tools—of the angle y, which is of the 
nature of a limiting friction angle, is of no mean interest. 

I am at present giving a course of lectures to machine tool- 
makers on the design of lathes, founded upon the xperimental 
results now available, and I find the knowledge ws- have gained 
of the two horizontal, as well-as of the vertical, cutting force com- 
ponents, to be most important in its application to the design of 
saddles and lathe beds, J. T, Nicotson, 

Marple, June 17th. 





RAILWAYS IN SOUTHERN EUROPE, 


Sir,—In the excellent articles respecting the Simplon Tunnel, 
and the various proposals for further crossing the Alps, together 
with other similar works in Italy, which appeared in THE ENGINEER 
of June 10th last, mention is made of a proposal for what may be 
termed a direct line between Martigny in Switzerland and Turin, 
and with your permission I will make a few observations. 

Any one acquainted with the country which it is proposed to 
cross—and I confine myself now to the Italian side-—is well 
aware of the enormous difficuJties to be overcome, and heavy 
expenses to be incurred,-in order to carry out such a project, 
which, when completed, will only serve for an international through 
route ; for some months of the year requiring constant attention 
to keep the exposed portions of the line between Col Ferret and 
Courgné free from snow. and avalanches ; at the same time being 
of little or no benefit to the locality generally, except perhaps so 
far as regards the working of the minerals at Cogne, and what may 
be on the southern slope towards Courgné. 

I scarcely imagine that capitalists would find money for such an 
undértaking, unless under a mistaken idea of philanthropy to pro- 
vide work for some one, especially when there are other routes far 
more suitable, and where «ren end can be obtained at less than 
one-fourth of the cost and risk. Probably it may not be out of 
place here to call your attention to an excellent pamphlet published 
in 1879, by the late Baron de Vautheleret, entitled ‘‘ Grand 
St. Bernard, &c.—Ligne ferrée directe de Londres & Brindisi, &c. 
&c.,” in which he then pointed out that the most direct practical 
route between North-west Europe and South-east and South Italy 
lay by Martigny, crossing the Alps by the Col Ferret, and joining 
the Italian railway system at Aosta. In those days electric 
traction was only being thought about, but even with that, 
which can now be employed to such an advantage in Italy, 
owing to the water it can command, what he said then holds 
good to-day. 

A railway fellowing this route, with a spur line to Turin, 
would place this Italian city in direct, easy, and quick commu- 
nication with Switzerland, Germany, &c., whose manufacturing 
centres would be connected direct with Genoa, and other shipping 
ports of Italy. Not only so, but the upper valley of Aosta, 
which is a great resort for tourists and others, « valley up 
and down which there is a considerable movement of traffic, 
would be greatly benefited ; while the rich iron ore deposits of 
Cogne could be connected by a mountain railway of about 24 
kilometres with the main railway. 

By the direct line, as proposed, the length of two tunnels 
alone are put at 17,460 m., and the gradient at 1 in 20, say 5 

r cent. Now the total length of tunnelling on the line follow- 
ing the Val d’Aosta would not exceed in length 15,000 m., including 
main tunnel under the Col Ferret of about 10,000 m.—its total 
length—although what may b2 termed the actual tunnel would 
be very much less, as fora considerable distance on the Italian 
side it would be in the flank or slope of the Grand St. Bernard 
range, which, being pierced by some half-dozen or more trans- 
verse galleries, would enable the work of tunnelling to be carried 
on simultaneously at several points, afterwards providing means 
for ventilation. The gradients would be uniform 2 per cent. to 
Aosta, except at the bank to the mouth of the main tunnel, where it 
would be much more severe. These, however, inight be eased, 
but they would cause no great difficulty, and there is abundance 
of. water-power for generating electric traction.’ 

Commercially speaking, this should give a fair return on the 
capital employed, seeing that not only would it be a first-class 
international road, supported so far as regards the Italian portion 
by the province and communes. 

In conclusion, and with your permission, I would point out, 
that in view of the continual steady progress of the commercial 
prosperity, which goes on still increasing, there is, in Italy, an 
excellent opportunity for those seeking secure and steady invest- 
ments in the many industrial enterprises for which there are open- 
ings, on account of cheap water-power and labour, and in the con- 
struction of railway lines which are much required in many 
districts, where small, and, in fact, in some cases, big industries 
and agriculture are languishing for the want of a quick and 
regular means of transit to the commercial centres and shipping 
ports. HENRY HOOKE. 





PURIFICATION OF WATER BY SHOCK. 


S1r,—Have trials been conducted to ascertain the possibility or 
impossibility of destroying microbes, spores, &c., in water by sheer 
mechanical violence, as I suggest below, or in any other way not 
involving chemicals, heat, &c. &c. ? 

I beg that any reader who is able will answer my question, or 
refer me to some known tests or series of tests. 

I suggest a hydraulic vessel with inlet and outlet valves, also a 
gland through which passes a lin. rod from outside to inside. All 
parts to be of stupendous strength, and to be used as follows :— 
(1) Completely fill and close the vessel with the impure water, 
taking care to exclude all bubbles. (2) ~ mechanical means hit 
the lin. rod a blow on its outer end, such blow being adjusted to 
cause an internal pressure of from, say, 10 Ib. to 10 tons per square 
inch, as found to be best. The time of duration of this great pres- 
sure might be controlled at will from a momentary shock to a long 
period. 

Now, to revert to my question. Can spores or living organisms 
of any kind withstand such a shock or such a pressure? If they 
can I shall be pleased to know definitely. If they cannot, then 
the hydraulic crushing process should open up a new and great 
departure in water supplies. The modern engineer would, with- 
out undue difficulty, supply apparatus of this sort. I fancy it 
should be fairly cheap, quick, and safe. I think reasonably large 
bodies of water could be thus crushed many times per hour in one 
vessel, and should a vessel give way under the pressure, I do not 
think the pieces would fly and cause any widespread damage. - 

L. A. JINKS. 

20, Princes-street, Cavendish-square, 

London, W., June 2lst. 





MOTOR VEHICLES. 

Str, —In one of your December numbers I made some remarks 
on the Ackerman steering gear, and was surprised that the matter 
was not taken up and fairly discussed, We are almost daily treated 
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with a description of serious motor accidents, a large proportion 
originating in the defective steering gear. If the perch bolt was 
adopted the hind wheels would not strike so freely, if at all. The 
larger driving wheel proposed by your correspondent ‘‘A,” would 
take a larger bearing on the road, and shake the vehicle less, the 
steerage would not be so easily manipulated, but would be equally 
prompt. With pneumatic tires is anything by making the wheels 
track ¢ 

The late Earl of Caithness, assisted by McConnel, had a steam 
carriage built at Buckingham in the fifties. He used it on his 
northern estates, and it gave great satisfaction, ordinary fore- 
carriage and perch bolts used. The late Sir Titus Salt had a very 
compact steam carriage built by Messrs. Carrett and Marshall, of 
Leeds. This was also a success; had the compensating gear, 
and was steered by the usual forecarriage. It was exhibited at the 
South Kensington Exhibition of 1862. 

The Ackerman gear was introduced and used by the French 
makers, and it does seem strange that such a mechanical make- 
shift still continues to be used, ARTHUR KINDER. 

June 14th. 


MOMENT OF INERTIA, 
S1k,—The moment of inertia of an equal-sided angle on a neutral 
axis 4-A\N\A is generally evaded in text-books, but when it is 
g ) 
set forth a most elaborate and complicated formula is shown, which 


makes the average engineer shrink from using it. The following 
formule, I think, will be found simple and convenient to use :— 
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Formula No, 1 will be correct for ali ordinary practical purposes 
where very great accuracy is not essential. 

Formula No, 2 will give a more correct result, as I have taken 
the fillets at the root and toe of the angle section into account, 
though, of course, as vou are aware, it is not strictly correct, inas- 
much as I have calculated the tillets at the root and toe as triangles 
instead of segments of a circle. The difference this omission 
makes onan angle section is so infinitesimal that it only affects the 
result to about a fourth place of decimal in an average section. 

The formula may be simplified by omitting the moment of 
inertia of the small triangles referred to, and I have shown the 
same reduced in Formula No. 3. The moment of inertia of each 
of two triangles A B C about the axis A C at the toe of an 
angle half an inch thickness, it may be interesting to note, is only 
-09001. 

I trust these formule may be found of use to some of your 
readers, H. H. Bowack, 

Bombay, May 28th. 








EXPERIMENTS WITH A LATHE TOOL 
DYNAMOMETER.* 


By Mr. J.T. Nichotson, D.Sc., Professor of Mechanical Kngi- 
neering at the Municipal School of Technology, Manchester, 
sometime Professor at McGill University, Montreal. 
(Concluded from page 622.) 

EXPERIMENTS WITH UNIVERSAL DYNAMOMETER, 

The scope of the series of trials with the second or universal 
form of dynamometer, in which the thrusts in both horizontal 
directions, as well as in the vertical direction, were measured, 
is indicated, so far as carried out up to date, in the annexed 
schedule, 

One series was projected in which all the touls were to have the 
same cutting angle, viz., 55 deg., but four different plan angles of 
the entting edge, viz., 224 deg., 45 deg., 674 deg., and 90 deg. 
In the other series a common plan angle of 45 deg. was to be 
preserved, with cutting angles of either 45 deg., 60 deg., 75 deg., 
or 90 deg. 

The observations obtained in these two series of experiments— 
Schedules A, B, and C—with the second or universal type of 
(iynamometer give the three components of the total thrust of the 
work on the tool point, viz., the force acting vertically downwards 
(V), the force acting horizontally, parallel to the axis of the work, 
ind tending to thrust the tool to the right, or draw it in to the left 
(T or —T), and the horizontal force acting perpendicularly to the 
centre line of the work, which tends to thrust the tool back- 
wards (8). 

The knowledge of these three components enables the magnitude 
and direction of the resultant force (R) to be determined. Fig. 25 
represents the tool and cut in plan, «/ being the cutting edge, 
« dbf the edge of the work in section, d4¢d! d the section of the 
cutting which is in course of removal. The actual point of appli- 
cation of R is, of course, unknown, but will be taken for conveni- 
ence at a point o on the cutting edge midway betwen d and b. 
The lines di and bg represent the direction of motion of the 
removed shaving, which, for deep cuts, was found to be perpen- 
dicular to a), 

From o draw T and § equal to the traversing and surfacing 
forces (as above described) ; then the resultant of these two forces 


* Institution of Mechanical Engineers, Chicago. 


| 
(H) (acting at the angle y to S) is the total horizontal component 
of resultant R. Obviously 

g = tan y,and H=S 4/1 + tan y; thus H and ¥ are known. 

If we denote the plan angle of the cutting edge by 8, and the 
angle made by H with the direction of motion of the cutting (é.¢., | 
the perpendicular to a) by 8, we have also 3 = B — ¥. 

Referring now to Fig. 24 ante, which shows a vertical section of tool | 
and work in the plane containing H (and R), the real cutting angle 


ScHEDULE A.—First Series. Variable Plan Angle. 
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* A series of experiments was also made at various speeds frum 1ft. in 
55 deg. cutting angle. These tests were numbered as follows : 
SCHEDL 
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of the tool, called a, is shown dotted by z a+r, while the angle :o., 
called ay, is the cutting angle measured in the direction of the 
force H. Let ~ be the angle between the force R and o ¢ perpen- 
dicular to ov. Then, drawing V and H as shown, we have 
v 

H= tan (180 180 — (an + W), 
is the inclination of R to the horizontal ; and R = H ,/1 4 

nae 


ta 
Also tan ay = — 
O tan ay is 


ay + W) = tan ¢, say, where ¢ 
tan? 7. 


; so that ay and Ww are known, 


The values of these and other quantities, which have becn 


Second Series. Variable Cutting Angle. Plan Augle, 
45 deg. Speed, 50ft. per minute. 


SCHEDULE C, 


744 745 
ly l 1 


Cutting angles. f 
45 deg. Lx} 2x 
711, 7 2, 718, 
as above. 
Schedule A. 


717, 716, 718, 719, 720, 
bove. 


. 55 deg. ania 
Schedule A. 


T 60 deg. 


22 bi 739 
75 deg. le 739 


738 


exh 


90 deg. 





worked out for all the trials made on the Whitworth soft fluid- 
pressed steel with the universal dynamometer, are given in 
Tables VIII., IX., and X. 

In these tables columns 1 and 2 give the number and date of 
the trial ; columns 3 and 4, the plan and cutting angles of tool 
employed ; columns 5 and 6, the actual depth of cut and width of 
Fig. 31. Variation of Cutting Forces as Cut progresses. 


“Speed, Dead Slow. Soft Steel (fluid pressed). 
gin. cut. gin. traverse. Tool Angles 55° cutting 674° plan. 
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5 75 to 
Travel at Tool Pot 
Fig. 32. Diagram of Cutting Forre on Soft Steel 
Expt. No. 636. 1 Feb., 1904. Speed 1 foot in 44 hours. 
gin. cut. jin. traverse. Tool angles 60° cutting 45° plan. 
qe 
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Motion at Tool Point 


traverse ; column 7, the product of these, called the area of the 
cut ; and column 8, the actual cutting speed at the mean diameter 
of the work. Columns 9, 10, and 11 record the results of the 
dynamometer observations ; the traversing force (T) is the force 
exerted by the tool when cutting—to push the saddle and rests to 
the right ; the surfacing force (S) is that exerted by the tool to 
spring the rest backwards, and the vertical force (V) is that 
pushing the point of the tool directly downwards. Column 12 gives 
the ratio of T to S, from which +, the angle of inclination to 8 of 
the resultant horizontal force (H), can be found from the formula 
given above. This force (H) is tabulated in column 13, From the | 
ratio of V,/H, given in column 14, the angle (7) of inclination to the | 








horizontal of the resultant force (R), which acts upon the tool 


| experiments with the first dynamometer, the percentage ratios 


| 

| llband« 
| 1 x 

| 


tons per square inch, and is got by dividing the vertical force 
column 1]1—by the area of the cut—column 7—and by 2240. 


throughout. 
and the same tool—67}4 plan, 55deg. cutting angl»—at seven 
different speeds from dead slow to 84ft. per minute, the cut being 
din. by din. ; whilst Table‘X. records the results of tests made with 
tools of various cutting angles, the plan angle being constant 
throughout, and equal to 45deg. 


graphic representation in Fig. 30. 
the surfacing and traversing forces, expressed as percentages of 
the vertical force, with the different plan angles of tools employed, 
viz., 224deg., 45deg., 674 deg., and 90 deg. 


minimum values in the neighbourhood of 55 deg. 
values of the percentage ratio of surfacing to vertical force vary 
from 25 per cent. for light to 18 per cent. for heavier cuts, 
a right angle for the cutting angle and for light cuts this ratio may 
attain 80 per cent. of V. 
Lut it may reach 20 per cent. with o 


point, can be found as given above ; this angle is also tabulated i 
column 14, and the force (R) itself in 15, Columns 16 and 17 shee 
the cutting angle aH of the tool, measured in the direction of the 
force H, and the angle of inclination (p) of R to the normal to the 
top surface of the tool. 

Columns 18 and 19 give items of some practical importance, 
the ratio which T and 8 bear to V. As a full knowledge 
many cuts and traverses has been given from the 


viz,, 
of V for 
results of the 
now 


Cutting Angle, 5ideg. Speed, 50ft, per minute. 


Number of experiments for reference to Tables VII. and VIII. Dimensions of cut and traverse. 


734 735 
§xh tx} 
7l2 a and b 


x} 


742 and 743 
$x} | 


4} hours up to 84ft. per minute with a tool having 674 deg. plan, aid 


TLE B, 
| 
730 | 


731 


traverse jin. wide. 


45 0 84 Feet per minut: 


given will enable the surfacing and traversing forces them» 
for those shapes and areas of cut to be found. : 

It is not, however, to be assumed that T/V and 8 V have the 
same values for the cutting of cast iron as those now given, which 
are for soft—fluid-pressed—steel. Further experiments are 
required to determine these values for cast iron. . F 

Colenes 20 gives the horse-power required for cutting, being the 
result of multiplying the actual cutting speed by the vertical force 
V, and dividing by 33,009. Column 22 gives the cutting stress in 


Ives 


Trials 737 739 W2C 744 











In the tables the tests are arranged in the same way as in 


Schedules A, B, and C, viz., Table VIII. refers to experiments 


with variable — angle of tool, the cutting angle being 55 deg. 


able IX. refers to a special series made with one 


Certain of the results in these tables have been selected for 
Fig. 26 depicts the variation of 


[This angle is shown 


and called B in Fig. 25 and Fig, 30.] We see that the traversing 
force ratio varies but little and irregularly, and is of smaller 
importance than the surfacing force. 


The surfacing force ratio is seen to have its smallest values fur 


tools with a plan angle of 45 deg.—the cutting angle being 55 deg. 
This minimum varies from 33 per cent. of V for light cuts to 
18 per cent. of V for heavy cuts. 
centage sometimes rises to nearly 40 per cent. 


On the other hand, the per- 


EXPERIMENTS 726 To 732. 
ON SOFT STEEL, (fluid pressed). 


TOMS S@INCH. 
0 


0 


3 


CUTTING STRESS 
» 
3 


2 ££ 8 8 = Se 


TOOL ANGLES SS”°CUTTING 


4° 
CUTTING SPEED 
Fig. 33 


FY/MIN, 


In Fig. 27 curves have been drawn showing the variations of the 


sume percentages with tools of different cutting angles, all the 
tools being ground with a 45 deg. plan angle. 


Both the T/V and the 8/V ratios are seen to pass through 
The minimum 


With 


T/V is — not so important as $V, 
tuse cutting angles. 
It is curious to observe that, whilst 8/V diminishes as the cut 
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gets heavier, the reverse takes place with T'/V. This is clearly 


d, ¢, and f, made with a single tool, are plotted for different | motion of the end of this pointer, i.¢., at about $5 (0-0625) of an 


depths of cut from yyin. by gin. to fin. by gin. (tool 45 deg. plan, | inch of the cut. The vertical force varies from 9080 to 8920 every | 


55 deg. cutting angle), — 4 Zin. of motion of the tool, the same wave length characterising the 
Fy. 29 shows how (¢) the angle of inclination of R to the | variation of the surfacing and traversing forces. The observations 


horizontal alters with tools of different cutting angles (plan angle | have been plotted in Fig. 31, on a base of actual relative | 


45 dez.). It also shows how the angle of inclination () of R to the | tool motion. 
normal to the face of the tool is affected by changing the value of A similar experiment, No. 636, carried out with the first 
the cutting angle, dynamometer, is shown in Fig. 32. Here the cut was heavier, in. 


TaBLe VILL.—Eeperiments with Unicersal Dynamometer, Variable Plan 4 
























A pointer about 5ft. long was clamped upon the forging, and the | 


shown in Fig. 28, where the results of experiments No, 713 a, b, c, | four dynamometer gauges were read at every half an inch of | 
| results; to Mr. J. T. Hodgson, Mechanical Superintendent, by 


Mechanical Engineering in the School of Technology, for assist- 
ance in the laborious work of compilation and reproduction of the 


whose care and ingenuity the difficulties connected with the con- 
struction and successful use of the dynamometers, which were con- 
| structed in the school workshops, were eventually overcome ; and 
to Mr. C. Coups, turner, who carried out all the trials not only of 
this series, but of those for the Manchester Committee. The 
| consistency of the results obtained is largely due to the high 
| degree of intelligence and skill displayed by him. 






































fngles. 
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= angle. — cana a ws a 3 Pe ns - 2 3 
2 - 2 = a 5 iar 3 > - 2 o> - 
é a + a vA a 3 e =é+4 & = = = es % 
FE ; 5 “gg | Actual x PC % > > =. gan = a cco = 26 2 
3 Date, | % 4 E area 2 a » q é Sq | Fs + = v. ‘ 58 + Remarks. 
: Plan.| = s 2 | of cut. b= | | 2) 3 = g } yrs 3 \ > ka x 
“4 = = = £ 2 € = 5 2 " ze = 3 DB o>) z= | 
LC 5 = BS A - a 3 t 5 == 3 = p fooke=] 3 
= o 2 oO Fad F > mn =, on 2 3 t = 
a = a eB = > 2 2 F 
= 2) 
1 2. 3. 4. D 6. Ze 8. + 10. il 12. 3 14. 15. 16, 17 18. 19. 20. 21 22. 13 
1904, j3- a in. in. sq. in. ft. per | Ib. Ib. Ib. Ib. Ib. | per 
deg. deg. min. | sq. in. 
74 l7th March... ‘ 224) 55 | 0-033 Ys 0-0021 49-8 15 383 448 383 1-772 591 | 130°30 75°30 | 3-1 85-5 0-678 97 Machine }-traverse to clean 
0 49°30 | | 65°. | up bar and for finishing cut 
721 Gh 4 «. « «| SO) @ | 0-298 1's 0-0079 49-3 120 657 1,680 0-183 670 2-51 1,810 | 111°42 | 56°12 | 7-16 39-1 2-51 o* 
10°30 68°18 | | 55°30 | 
72 izth a6 te $24 55 0-276 1's 0-0173 48-4 270 1020 3,040 0-265 1060 2-87 | 3,220 | 09°15 54° 8-9 34-6 4-46 2 
14°50 70°45 | 55°15 
74 Fes ws ae 224 55 0- 2385 va 0-0149 47-5 290 1422 3,750 0-211 1455 2-58 | 4,030 | 11112 55°32 7-79 38-0 5-4 2 Same as used in 746 
12 | 68°48 55°30 
wed lith Pay ~ 224 a) 0-118 4 0-0148 49-25 190 1008 3,140 0-188 1025 3-26 3,490 | 100 53°30 6-05 2-1 4-68 0 Fresh tool 
10°38 } 7 55 36 
+i 17th ae ae - 224 55 0-234 i] 0 -0203 48.2 425 1934 5,530 0-2186, 1990 | 3-285 6,830 | 109 53°30 6-5 20-45 O-5 1 Same as used in 734 
12°20 73 §5°2 
sth =, oere 45 55 | O-116 1's 0.0072 40-5 78 65 1,123 7-0 98-2 0 
sth ; 45 55 | 0-181 Ve 0- 0082 49-5 112 I 344 8-35 33-0 2 
ra sth . 15 5b 0-263 is 0-01645 18-5 320 3,250 9.9 3 
rt Sth sos 0. ee i iD 0-370 ‘ 0-0231 48-2 510 9, 150 9-9 4 
7 24th February .. 45 55 0-0475 5 0-0050 49-6 70 1,510) -0-1i7 600 1,626 11012 49 4-63 0 
-6 38 6 
Tih) wath pe fad “0 5 55 0-0055 A 0-0082 49-0 - 5t 2 1,847 0-077 2 1,065 2-7 ‘ l 
>) 
wil 2th = a ie 45 5D 0-119 i 0-0149 40-0 + 18 836 3,050 +0-022 836 8-04 3,168 42 0-525 27-5 2 
$145 74°38 
wth 9 ue 45 55 =| Q-218 j 0-0273 18-5 240 156) 5,710 0-154 1580 3-62 5,040 45 4-2 27-4 3 
8°45 74°33 
24th - ay ae bd 0- 2435 1 0-0304 47-5 336 1593 6,210 0-211 1630 3-82 6,460  104°40 45 5-4 25-7 4 
155 536 
7i3e +8rd March . eo 45 55 | 0-0825 i 0-0041 50 - 423 1,008 | -0-213 433 1,095 | 113°24 44°16 -8-9 41-8 1-53 0 
-12 69°8 | 
713) ¢3rd =, ‘ 45 550-0645 i 0-0081 49-5 8k 534 1,750 -0-157 540 1,835  107°10 39°30 4-8 30-4 2.63 
-9 725 67°36 
713: ee 45 55 | 0-1225 1 0-0153 49-0 |+ 6 716 3,360 0-0084 716 4-69 3,430 | 102 38°20 +0-18 21-3 5-0 2 
} +0°30 78 63°40 
Sal) OY gp an ee 45 55 0-250 } 0-08125 48-5 366 1185 6,500 0-319 1245 5-28 6,620 | 100 41°50 5.64 18-3 9-55 3 
17°42 7911 58°10 
The ford at? dap enn 45 55 0- 3605 } 0-0451 48-0 666 1505 8,750 0-418 1730 5-06 8,920 | 101°11 4411 7 62 18-3 12-70 4 
22-42 78°49 57 | 
13 t3rd ap st Pub cay ae 55 0-4755 1 0-0594 47-5 858 2100 11,200 0-403 2270 4-94 11,450 101/25 44° 3 7-65 18-8 16-20 a) 
22°12 78°35 57°12 
(07 =: 24th February --| 67) | 55 | 0-127 is 0-00795 49-5 36-2) 644 1,768 0-056 644 2-74 1,890 110° 37°30 | 205 36 5 2-65 0 
3° 70 73 
708 4th ” 674 55 0-2555 es 0-0160 49 211 1118 3,670 0-169 1140 3-22 3,850 10715 37°30 5-75 20-5 5-45 1 
9°36 72°45 69°45 
ra 2tth * er 674 55 0-118 ] 0-0148 49-5 114 945 3,140 0-079 1450 2-16 3,450 114°48 42°3) 364 30-0 4-72 2 
4°3 i343 7212 
710 2ith ra or: 674 55 0-239 1 0.0299 4) 264 1800 6,440 0-1372 1940 6,720  106°46 3H 4-1 28-0 9-57 - - 3 
7°48 70°42 
74 24th oa . ae 90 5S i 50 — 160 945 1,680 — _— _ 2-55 6 Same toolas sed r 713s 
rit 17th March as ) oa) 0-110 } 0-01375 49-5 178 1602 4,740 0-lll 1602 2-64 4,540 110°42 55°42 4-1 37-0 - 0 Fresh tool 
618 69°18 550 
715 24th February .. ../ 9 5D 0-218 } 0-027% 4y 702 2050 6,400 0-381 2225 2-88 6,740 1096 330 3-8 32-7 _ 7 Same as for 714 
20°54 70°54 76 
742 ith March... .. 90 55 Tool broke} - — -- - - — — 1 
143 vo i 00 55 0- 2885 1 0-0360 49 163 2682 9,539 0-061 2682 3-55 9,860 105°42 50°42 1-7 28-0 — 0 
3°30 7418 55 
TABLE 1X.—Experiments with Universal Dynamometer. Variable Speed. 
724 l4th March Pa 45 45 # vs Dead slow | experi- met t. Tool br oke. 0 
12 ” ; 674 55 B54 |, 0-0222 Dead 110 oo) 5.140 Same tool used throughout 
slow. 
726 O74 5D 0-3545 1 0-0443 Dead 500 1540 4,060 113 0 
” slow. to to to 
150 1360 8,840 
727 5D } 0-0443 10 400 1413 8,540 2-58 86-5 | 1 
723 5b ! 0-0443 pf) $05 1530 $,540 5-16 86-5 2 
729 * . 55 4 0-0443 30 470 1500 2,400 7-64 85-0 3 
730 ier “ip ; 674 55 1 0.0453 iy 600 1610 R515 1720 4-88 8630 101°30 37 7-13 19-2 11-45 83-0 4 
. 78°30 64°30 
73la ~ ; 674 55 = 3405 } 0- 0426 - ow 330 1480 8,100 ! 14-71 ‘| $4-9 |) 5 Jarring badly 
a Fy Sereno 7 55 0-3465 i 0.0483 60 330 1250 8,780 ] 16-00 ' ” 6 Jarring ceased 
732 a aos e 0-3410 ! 0-04262 S4 z 1390 7,480 (Tcol failed in t min 2 ses 9-0 78-5 | 7 darring terribly 
TABLE X.— Expe viments with Universal Dyna mometer, Variable Cutting Angles. 
v44 17th March 45 45 00-1255 ! 0-9157 49 105 1156 2470 0-091 1160 2.0 8570 | 108°20 56 3-0 £3-4 y “ —_ 0 
5°12 7320 52°20 
74) 45 45 0-342 H 0.0428 4s 825 2.82 9.00 0-378 2336 3-98 9580 1046 ld 8-00 23-5 1 
20°42 7554 47°52 
717 sth 45 0-080 a's -- - - - — — _ ~ 1 as for 716 
7.6 # 15 ob = O-1M a. 0-0072 40-5 78 665 1123 8-2 - 0 Fresh tool 
718 : 45 i 0-13 0.0082 40-5 112 vil 1244 33-0 — _ 2 as for 717 
710 i. 15 1D 0-263 a 0-01045 48-5 320 1026 8250 31-7 - — SF See. Fae 
70 = 45 > 0-370 sie 0-0231 48-2 510 1215 »b50 23-7 _ -- Ss.< ae 
tlle = 24th February 45 > | 0-119 ! 60-0149 19 18 836 £050 ¥F 5 <= 2 
TLEh a eo 45 io) 0: 2435 4 0-030t 48-5 826 1598 6210 25-7 <i 4 
712 trod March 45 5 6- 3605. * _. 0451 48 666 1595 §750 18-3 12-7 4 
72% Mth ,, 45 75 & ‘ 40 350 158) 3.60 — —_ 0 
bi 
7.9 |1tth .. 45 7 «| 0-111 k 0-0:40 49 752 1908 4370 0-594 2050 2-13 4850 | 115 ESs48 | 12-7 43-7 — 0 
- 21°30 65 76°12 
740 a aes he ; 45 7) 0-2315 1 0-020 48+5 1450 2538 72.0 0.572 £122 2-47 Ti iB 16.0 20 35 1 
29°48 68 75-0 
737 ” ” one 45 90. | 0-071 & 0-009 a0 To 2610 £360 0-28 2710 1-24 450 | 12848 | 8848 | 21-7 78 - 0 
15 42 51° 2 "0 
738 5 , OP = ae 15 0 rs ) 3000 - - - — - — 1 
Numbers in Remarks column indicate the number of trials previously made hy tool without regrinding. t Mr. J. H. Wicksteed present. t No reading, as . Lbration closed the gauge cock. 


The inclination of R to the perpendicular to the tool face (yp) is by jin., and the tool had a 45 deg. plan and 60 deg. cutting angle. 
remarkably constant for all tools except the keenest. It does not The wave length of the force is about 0-6in. for this experiment, 
vary by more than one degree for tools of 55 deg., 75 deg., and and it varies between 13,000 Ib. and 80001b. It wi!l be observed 
90 deg. cutting angle, the average value for these being about | that the force attains a maximum soon after the cutting commences 

to crack or shear across, and that it drops to a minimum when the 
small piece of cutting falls off the forging. At such a slow speed 
as this the cutting has time to shear off right across in separate 
fragments, whereas it forms a continuous curl of considerable 
rigidity when the cutting speed is higher than a few feet per 
minute. These fragments measured in this experiment about jin. 
across the widest part of their surface next. the top of the tool in 
the direction of motion: 

The experiments—numbered 725 to 732 inclusive—the results of Experiments-727~to-732 show -a constantly diminishing cutting 
which are given in Table IX., are of special interest in regard to, | stress ‘as the speed increases up to 84ft. per minute, notwithstand- 
first, the variation of the cutting force as the cut progresses at a jing the fact that the same tool was used upon the whole series of 
very slow speed ; secondly, the variation of the cutting stresses with | cuts without re-grinding. The results of these trials are shown 
large ranges of speed variation. graphically in Fig: 33. In- experiment 732, when running Sft. 

These experiments were made with a tool having a 55 deg. per minute, the tool was removing. material at the rate of 12-3 Ib. 
cutting and a 674 deg. plan angle, a cut gin. deep by jin. wide per minute ; but failure.ensued-in-one minute twelve seconds. 
boing taken. Further comment on the results-of these experiments is reserved 


39 deg. 

The angle i = [180 (ay y)| at first increases and then 
diminishes as the cutting angle gets more acute. It attains a 
maximum value of 78 deg. at a cutting angle of 55 deg., at which 
V, TV and 8,V are a minimum. Fig. 30 shows some of these 
variations in a more realistic manner. The lower and upper views 
are of the same kind as already described in Figs. 24 and 25, 


For Nos, 725 and 726 the lathe was turned round at a cutting | until the heavier cuts required to co nplete the series have been 
speed of about lft. in five hours, by means of a wire rope made made. 
fast round the large cone pulley and hauled upon by a man 
operating a winch, 


In conclusion, the author-désires to record his great indebted- 
ness to the following :—Mr, ‘Dempster Smith, Demonstrator of 


CATALOGUES. 


W. H. Barney anp Co., Salford, Manchester.— Pamphlet 
No. 133, devoted to safety valves and alarms of the spring, dead- 
weizht, and lever patterns. 

DERMATINE Company, Limited, Camberwell, London.—We have 
received from this company copies of its French and German price 
lists, containing full particulars and illiSstrations of the many pur- 
poses to which this material is put. 

Brusn EnectricAL ENGINEERING Company, Limited, London 
and Loughborough.—This is a little album containing illustrations 
of this company’s products, which include steam and electric loco- 
motives, electric railway carriages, and electric tramway cars. 

BLAKE AND KNOWLES, Steam Pump Works, 179, Queen Victoria- 
street, London.—This is a compact catalogue of condensing appa- 
ratus for stationary and marine engines, cooling towers, feed- water 
heaters, and air pumps. The book is very neatly produced. 

EVERSHED AND VIGNOLEs, Limited, Acton-lane Works, Chiswi 
—This catalogue contains illustrations and particulars of electric 
gauges. We understand that this firm now fits all gauges with a 
dead-beat movement. In this type of instrument the axle carries 
light aluminium vanes, which are made to move in a practically 
air-tight chamber. By this means the motion is greatly damped, 
without the introduction of any friction, 
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COAL WAGON FOR CENTRAL SOUTH AFRICAN 


RAILWAYS 


LEEDS FORGE COMPANY, LIMITED, LEEDS, ENGINEERS 








SELF-DISCHARGING COAL WAGONS. 

Durie the course of last year the Central South African 
Railways—which, as is now well known, comprises all the 
lines in the Transvaal and Orange River Colonies, together 
with the Pretoria and Petersburg Railway—placed contracts 
with British builders for no fewer than 300 steel wagons, 
each of a capacity of 60,0001b.; 1200 wagons of a 70,000 Ib. 
capacity each; and also 250 hopper coal wagons of a capacity 
of 80,0001b. We give an illustration herewith of one of a 
large number of the last-named type of wagon, which the 
Leeds Forge Company are now delivering to the Central 
South African Railways. These wagons are 39ft. 3in. in 
length, over buffers; 36ft. 54in. in length, inside body ; 








STEEL AXLES ON THE PENNSYLVANIA 
RAILROAD. 
“A PAPER was read on steel axles by Mr. Trephogle, Super- 
intendent of the Forge and Axle Department, Cambria 
Steel Co., U.S.A., before the Western Railway Club in May. 
Speaking of the fatigue of axles, he said that the experience 
of the Pennsylvania Railroad on this point with car axles 
may be interesting. Steel axles were first used on the Penn- 
sylvania line in 1875. The maximum calculated fibre stress 
between wheels was about 15,000 lb. per square inch, and the 
maximum fibre stress in the journal was about 6700 Ib. per 
square inch. The steel of these axles was an acid open-hearth 
steel containing from -22 to ‘28 per cent. carbon, and not 


UNDERSIDE OF SELF-DISCHARGING WAGON 


7ft. 5gin. in width, inside body; 9ft. 9in. in height from rail 
level; 25ft. Gin. distance between bogies’ centres; the tare 
weight of the wagons is 36,500 lb. (16} tons), with a capacity 
of 1428 cubic. feet. The wagons are provided with Fox’s 
pressed steel underframes and bogies, and take the standard 
Central South African draw and buffing gear, &c., and are 
fitted with longitudinal doors, which are operated by means 
of a special gear, so as to lock themselves automatically when 
closed. The door-operating gear, as shown in the accom- 
panying illustration, is worked by means of a transverse 
shaft, which gears into a longitudinal shaft by means of as 
worm and wheel, and it is possible to open the doors to any 
extent desired to regulate the rate of discharge. In order 
thoroughly to test the strength of the underframes, one of 
the wagons, as shown in the illustration, was submitted to a 
test load of no less than 240,000 1b.—or a total load of over 
107 tons—and upon the load being removed there was found 
to have been no permanent set or injury of any kind. In 
accordance with South African practice, the wagons have 
been built on the 3ft. Gin. gauge. 


over *04 per cent. phosphorus, and with a tensile strength of 
about 65,000 lb. per square inch, and an elongation in 2in. of 
over 25 per cent. So tough was this steel that one passenger 
car axle wai tested under the drop test with 67 blows 
without rupture. Some 300 of these axles were put in 
service, and in the course of two years the journals began to 
fail from detail fracture. The matter became serious, and a 
consultation was held to consider how to meet the difficulty. 
There seemed but two ways of procedure—either to increase 
the size of the axle or to change the nature of the metal. 
Since an increase in size meant a re-design of all the parts, 
the latter alternative was chosen, and a metal of 80,000 Ib. 
tensile strength was substituted for the softer steel, no other 
changes being made. This completely cured the difficulty, 
and no case of breaking in detail in car axles is known to 
have occurred since that time, unless the metal was of lower 
tensile strength than the figure given or the axle was worn to 
limit, so that the maximum fibre stress was too high. 
Endurance tests made by the United States Government 
on wrought iron and ‘45 per cent. carbon steel bars lin. 


diameter, 36in. long, loaded in the middle so that the fibre 
stress was 40,000 Ib. per square inch, show a great supe 
riority in favour of the latter. These bars were rotated 
1500 times per minute, the number of revolutions bein 
recorded, The average number of revolutions of the Wrought 
iron was 59,000, while the “45 per cent. carbon steel bars 
broke after 976,000 revolutions, or 165 times as severe 
a test. 





AMERICAN NOTES. 
(From our own Correspondent.) 
New YORK, June 8th, 

RECENT reports from all of the leading iron and steel centres 
throughout the United States confirm the downward tendency jn 
prices, the increasing restriction, and the greater hesitancy of 
a users of furnace and mill products to contract for materia} 
to be used during the third and fourth quarters of the year. The 
consumption of iron and steel is heavy, but the increasing capacity 
is beware an artificial weakness, which is responsible for the 
apparently weak condition. Reports from the North-west are 
encouraging so far as legitimate business is concerned. Large con. 
sumers cannot be expected to buy heavily upon a declining market 
but they are buying all they need. There are signs of what js 
termed outside competition, j.e., competition from big iron and 
steel producers not acting with the Trust. These new-comers 
are playing the wild Indian as to prices, ‘Trouble may come from this 
quarter, although it is not pro’ able, because the combination jg 
selling its products upon asliding basis, maintaining quotations at 
a fixed figure. 

A fair demand has been presented during the past few days for 
beams and channels, and there is also a heavier retail demand for 
plates, which are selling this week 3 dols. per ton below 
Association prices. Considerable attention is being given to the 
possibilities of developing trade in countries beyond the seas, and 
it is said that the prospects for obtaining summer business are 
promising, There is also sharp competition in bar iron, due to the 
same cause intimated above, namely, the offerings of bar iron by 
independent makers. Discounts on merchant pipe have also been 
reduced on both black and galvanised. Cast iron pipe is stil] 
selling well, prices ranging from 26 dols, in the North-west for 4in, 
pipe. Throughout the South-west business conditions are favour. 
able, largely Lecause of very promising crop conditions, In Western 
Pennsylvania the mills are working off their heavy spring orders, 
and some of them will soon be in the market, which fact is taken 
to mean by consumers that more favourable terms will be offered 
during July. Representatives of these combinations, in comment- 
ing on this hope, say their policy is not governed by the accidental 
ups and downs of demand. 

While a great deal of railroad building is being done, there is 
not that rush of work which was looked for in the early spring. 
The railroad companies are spending most money upon the im- 
provement of existing properties, rather than in extending their 
lines. Their present objective point is to develop as much traffic 
as possible within present territory by the construction of cross- 
lines and connecting lines. 

There is a liberal increase in copper production in the Western 
territory and Lake district. The estimated output of American 
mines since January Ist is 141,000 tons; imports 34,000 tons ; 
purchases by domestic consumers and exporters since January Ist 
foot up 187,000 tons, and during the past two months, notwith- 
standing these heavy sales, stocks have increased 10,000 tons in 
round figures. There was a sharp break in foreign pig this weck, 
but American consumption is active, and dealers in pig tin are 
confident of a steady demand throughout the summer. During 
the past week 1000 coke ovens have had their fires drawn, owing 
toa slump in demand growing out of the blowing out of many 
blast furnaces. In refined spelter and lead there is an easier 
feeling, and large buyers are purchasing only for emergencies. 








AUSTRALIAN NOTES. 


(From our own Corresponde nt.) 


A RETURN has been issued by the Government statistician 
showing the progress of the manufacturing industries in the State 
of New South Wales for the year 1903, The average number of 
hands employed in the metropolitan area has varied very slightly, 
being 43,794 as compared with 45,836 during the previous year. 
In the country districts the average was 21,851 as compared with 
22,433. As a consequence of the drought several industries were 
compelled to work short time, such as millers and saw mills, the 
employés in the latter not working more than half-time out of a 
total of 3002 hands. The engineering trades have been languish- 
ing—the number of hands employed being reduced from 3853 in 
the previous year to 3125 for the year 1903. 

Although a deal of machinery in flour mills, meat works, and 
saw mills has been lying idie for the time being, a substantial 
increase in the value of machinery is shown, as will be seen from 
the following return :— 

Value of 
plant and 
machinery. 


Avcrage 
horse-power 
used, 
Horse-power, 
35,528 
44,595 
52,813 
50,444 


£ 
5,707,640 
5,860,725 
6,795,843 


, 
7,009,806 


1900 

1901 

1902 

1903 a 

As regards the wages paid, a considerable decrease is shown on 

the previous year, caused most probably by the increase in female 

and decrease in male hands, being 1269 increase and 1863 
decrease respectively. 

Wages Paid. 

Metropolitan. Country. Total. 

: £ £ 

1,654,718 

1,585,504 


£ 
1902 3,426 022 5,080,740 
1903 3,257,198 4,842,702 

An improvement of over £70,000 is shown in the net returns of 
the New South Wales railways for the quarter ended March last. 
General goods carried have increased by 235,740 tons, which is 
principally in the grain traffic, while coal has decreased to the 
extent of 119,676 tons. With an increase of £123,874 in gross 
revenue, the expenditure increased only by £52,511. An increase 
of 35,501 train miles was made. With regard to the tramways 
there was an increase in gross revenue of £9400, at an increased 
expenditure of £6786, while 446,280 additional train miles were 
run, 732,557 more passengers were carried, bringing the number 
up to 35,874,961 for the quarter. : 

The population of the two capital cities in Australia is as foilows : 
—Sydney, 515,000, 12% years’ increase 131,700; “Melbourne, 
501,460, 12? years’ increase, 10,564. 

It is reported that no tenders have been received by the South 
Australian Government for the construction of a railway from 
Oodnadatta to Port Darwin on the land grant system. 








Tue number of persons in the employment of the 
railways of the United States, according to the latest report of the 
Interstate Commerce Commission, is 1,189,315, or an average of 
594 employés per 100 miles of line. The classification of these 
employés shows that 48,318 were enginemen, 50,651 firemen, 
35,070 conductors, and 91,383 other trainmen. There were 
50,489 switch tenders, crossing tenders, and watchmen. Disre- 
garding 1982 employés not assigned to the four general divisions of 
employment, it appears that the services of 41,071 employés are 
required for general administration, 399,592 for maintenance cf 





way and structures, 228,280 for maintenance of equipment, and 
518,390 for conducting transportation, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

‘ue condition of affairs in the engineering trades affords fairly 
regular employment to the workpeople, and this is particularly so 
with regard to the agricultural machinery industries, There is a 
good call for hay harvest machinery, and inquiries are coming to 
hand satisfactorily for binders, thrashers, and winnowers, all of 
which will be required a little later onin the year. There is a welcome 
demand for portable steam engines, also for gas and oil engines ; 
whilst petrol motors are coming more and more into use for field 
service. Iron fencing and hurdle firms are fairly well engaged, and 
most of the spring and axle makers are well off for work. Founders 
who make a speciality of electric castings and of motor castings 
are busy. A fair amount of employment is afforded by the anvil 
and vice trades and by the chain and cable trades. The edge tool 
firms are doing well with Ceylon, the Argentine Republic, Mexico, 
and the West Indies in hoes, picks, axes, and hatchets. The 
wrought iron tube trade is quiet. It is said that in 1870 the 
number of wrought iron tube works in Great Britain was 23, which 
by the year 1902 had been increased to 39, or about 
70 per cent. The weighing machinery trades are active both 
on home and foreign account. The copper and other metal in- 
dustries are quiet. Competition continues keen in the nut and 
bolt trade. A good year has been experienced by the Mint, Bir- 
mingham, whose disposable amount of £22,391 is an increase of 
nearly £10,000 upon the previous year. The manner in which the 
Indian and South American demand in several branches of the 
enginneras trades is finding expression is occasioning much satis- 
faction, The Birmingham and Midland Suateape, Teale, con- 
tinue busy with electrical conversions and extensions, and have 
jt eeere subscriptions for £200,000 44 per cent. first debenture 
stock. 

In the iron and steel trades new orders are few and far between, 
and there was another quiet meeting on ’Change this week, and 
anxiety found expression as to the condition of the United States 
iron and steel mark«ts, the quietude in which will, it is feared, lead 
tofurther American material being sent overtothiscountry. The best 
iron makers are, however, fairly well engaged, and marked bars are 
maintained at £8 as the basis price, with 12s, 6d. extra for the Earl 
of Dudley's L.W.R.O, brand. The Indian and South American 
demand for galvanised and corrugated sheets keeps up satis- 
facterily, and indents from Australia show a progressive tendency 
in this section. 

With regard to the pig iron trade there are no new developments. 
Staffordshire cinder forge may be quoted 44s. to 45s., with part- 
mine 46s, to 48s, ; there is not much activity in all-mine, and the 
tigures of 60s. to 65s. for ordinary, and 75s. to 80s. for best are not 
always obtained in actual transactions, although the quotations are 
kept up to that level, and cold-blast sorts continue to be named at 
95s. to 100s, Purchasers would find the present a very favourable 
time for entering the market if they were disposed ‘to take this 
step, as furnace owners seem anxious to dis of their production 
as soon as practicable in order to avoid an increase in stock. The 
matter of an eight hours’ day at the blast furnaces is still receiving 
consideration, but opinion is divided as to the applicability of this 
system to the Staffordshire pig iron trade, with its comparatively 
limited ry oe Meanwhile operations are proceeding as usual, 
and a fair demand is experienced for common and medium descrip- 
tions of pigs, while best qualities for foundry purposes are also 
moving, though only slowly. Northamptons are quoted as low as 
43s, to 44s., with Derbyshires at 44s, 6d. to 45s, 6d. 

Structural steel is in fairly good demand, girders being quoted 
£5 15s. to £6 5s., and angles £5 5s. to £5 12s. 6d. The local output 
of semi-finished steel is improving. 

Colonel Yorke, of the Board of Trade, inspected on Wednesday 
the new overhead electric tramway which been constructed 
from the Pebble Mill-road—where it adjoins the Bristol-road—to 
the Cotteridge, King’s Norton. This tramway, which is rather 
more than five miles in length, has been constructed, at a cost of 
between £30,000 and £40,000, by the King’s Norton and North- 
tield Urban District Council. The line is to be worked entirely by 
the City of Birmingham Tramway Company, to which the District 
Council has granted a lease, expiring in 1911. The work has been 
carried out under the direction of Mr. C. H. Gadsby, the engineer 
for the Tramways Company, and Mr. Ambrose W. Cross, the engi- 
neer of the King’s Norton District Council. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


THERE is nothing new to report with regard to the engineering 
trades of this district. Railway carriage and wagon builders are 
generally short of orders ; machine tool makers also are indifferently 
off for work, and much the same is the genera! report with regard 
to the boilermaking trades. In the textile machinery industries 
business generally remains in a very depressed condition. 

Nothing of any moment can be reported as regards the iron 
trade of this district. Business, taking it all through, remains 
very quiet, and the situation much the same as for some time past. 
A weaker tone in hematites is noticeable, and some makers are 
quoting about 6d. to 1s. lower than the prices given last week. 
Finished iron remains unchanged, with no real improvement, and 
in finished steel nothing further can be re’ . 

There was only a moderately attended Iron Change meeting here 
on Tuesday, and comparatively few transactions of any moment 
passing through ; the demand for all descriptions of raw material 
was but slight, and no prospect of any immediate improvement. 
For local and district brands quotations were nominally without 
alteration, makers reporting that they were for the moment book- 
ing practically no business, 

‘or Lancashire No. 3 foundry brands quotations remain 50s, 6d. 
to 51s. net delivered here. Lincolnshire iron remains very weak, 
with quotations about 57s. 6d., with Derbyshire 50s, 6d. to 51s. net 
delivered Manchester. In forged qualities of Lincolnshire, beyond 
the reduction of 1s, 6d. reported last week, there is no further 
quotable change, and the same applies to Lancashire and Derby- 
shire. Delivered Warrington, No. 4 forge Lincolnshire remains at 
47s, 2d. net, with Lancashire and Derbyshire prices about the same 
figure. Middlesbrough brands, if anythiug, are rather firmer than 
last week, and open brands are quoted about 50s, 10d. to 51s, 4d., 
with special brands quoted by makers 51s, 10d, to 52s. 1d. 
delivered by rail Manchester. 

No change can be reported with regard to Scotch iron, prices for 
which ave about 53s. 6d. Eglinton and Glengarnock, with 
Gartsherrie 58s. 6d. to 55s, 9d. net. 

No quotable change can be reported in hematites, although some 
makers quote about 6d. to 1s, below recent rates. Delivered Man- 
chester, No, 3 foundry remains 52s. to 52s. 6d. net. 

In finished iron business continues to drag on unsatisfactorily, 
prices remaining £6 5s. Lancashire bars delivered stations ; £6 5s. 
Yorkshire bars, and £6 5s. to £6 7s, 6d. North Staffordshire bars 
delivered this district. Hoops are quoted £6 17s. 6d. random to 
£7 2s. 6d. special cut lengths delivered Manchester, and 2s, 6d. less 
for shipment. 

A want of firmness in all descriptions of material in the steel 
trade is the general report, orders coming forward very slowly. 
English billets remain without alteration at £4 12s, 6d.; German 
billets, £4 7s. to £4 7s. 6d. for 4in. and upwards, and £4 9s, 6d. to 
£4 10s. for 2in. to 4in., but American billets are to be bought at 
considerably below these fi , prices for which remain £4 per 
ton. Steel bars, £6 to £6 Ss, 6d.; sheets, £6 to £6 2s, 6d., and 
pr plates, £6 17s, 6d., as the Association basis delivered in this 

istrict, 





There is practically little or nothing doing in the coal trade 
throughout the south-west Lancashire district. Pits er are 
not sunning more than three to four days per week, and prices 
continue irregular. In house-fire coals supplies remain in excess 
of demand, and stocks accumulate at the pits. The commoner 
qualities of round coal used for steam and forge remain 
in very slow demand and without quotable change from last week. 
In engine fuel fthere is —_ a rather steadier tone, prices re- 
maining without quotable alteration; this is due mainly to the 
restricted working at the pits and the cotton mills being put on 
more extended time. A very slow sort of business continues 
throughout the shipping trade, with prices cut low for the 
commoner sorts of steam coal, 


Barrow.—A very quiet tone prevails in the hematite pig iron 
trade, and business shows no improvement in any direction, save 
one—that of the local steel demand on the part of local steel 
makers, who are busier, and are consequently using more crude 
iron. Orders are, however, very indifferently held, and makers 
for some weeks past have in the regate been producing more 
iron than they have been selling, with the result that stocks have 
accumulated in their own yards, though there has not been a 
similar increase in warrant stocks, which seems to be a proof that 
there is no speculative business in this matter, and the makers are 
content to take the risk of stocking iron. Prices are not materi- 
ally changed. Makers’ iron is quoted at 55s. net, f.o.b.; warrant 
iron, 54s. net cash sellers, 6d. less buyers. Stocks of warrant iron 
remain at about 14,500 tons, There are still 26 furnaces in blast, 
25 on hematite and one on spiegeleisen. The demand for the 
latter is not brisk, but makers prefer to stock this class of metal, 
which can be worked off by degrees, rather than overstock them- 
— with hematites, which may be the means of bringing prices 

own, 

The iron ore trade is very quiet, and there is less activity at the 
mines than for some time past. The local consumption is only 
small, and the export trade by means of shipping to ports on the 
coast is only of small dimensions, Prices are easy at 9s. for good 
average sorts net at mines, and best Hodbarrow sorts are at 
13s. 6d. 

Steel makers have had their mills in full work this week. The 
rail mills, which have been busy for a long time past, were closed 
for a month at Whitsuntide, and orders since then have not been 
brisk ; indeed, there is not enough trade in the market to keep the 
mills going, and foreign competition is not only a serious factor, 
but is a means of keeping down prices to a point which affords 
little or no margin of profit. Rails are now quoted at £4 12s. 6d. 
Ship-plates are in fair all-round demand, and the mills last week 
were working both shafts for the first time this year. Prices are 
at £5 12s, 6d. 

The Barrow Corporation Bill, which was promoted mainly with 
the object of securing parliamentary powers for the construction 
of an open bascule bridge across Wainey Channel, passed the 
Committee of the House of Commons this week, having previously 
passed the House of Lords. The promoters proposed an 100ft. 
opening in the bridge. The Furness Railway Company opposed 
the Bill on the ground that it would impede the navigation of the 
channel, but the Committee sanctioned it on the understanding 
that the opening be extended to 120ft. 

Coal and coke find but a very poor market, and prices are low. 

Shipping remains quiet, but it is expected to improve, as some 
of the orders now engaging the attention of makers of iron and 
steel are on foreign and colonial account. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE coal trade is now in its accustomed summer condition. 
There is very little doing in household sorts for local markets or on 
metropolitan and Eastern Counties account. Best Silkstones, in 
which business is comparatively unimportant, are quoted pretty 
much at the prices which have ruled during the late spring, the 
great bulk of the trade done in house fuel being in Barnsley 
sorts, which do not range above lls. per ton, even in the best 
qualities. A better trade, however, is reported in steam coal, 
the full opening of the foreign ports and the settlement of the 
shipping contracts having favourably affected this class of fuel. 
Values are somewhat lower, in comparison with those of last 
year, the rate at which shipping supplies are being offered— 
8s, 3d. and 8s. 6d. per ton—being 6d. per ton less than before. 
Deliveries to the home railway companies are again heavier, at 
prices ranging from 8s. 3d. to 8s. 9d. per ton. These figures 
are exceeded in business done in the open market, but that is 
insignificant compared with what is supplied under contract. 
In small coal, slacks of the better grades are more in request, 
but inferior qualities are little sought after. 

The coke trade does not materially improve. Washed qualities 
of blast furnace coke are making from 11s. 6d. to 12s. per ton at 
the ovens ; steel coke from 23s. to 24s. per ton. 

In the local iron market trade is excessively quiet, there being, 
as one of the principals said this week, ‘‘Scarcely any movement 
whatever.” In certain departments business is not so unsatisfactory 
as in others. Quotations may now be given something as follows, 
although the transactions are so colt that the figures do not 
represent any great value in actual buying or selling :—West 
Coast hematites, 62s, 6d. to 65s. per ton; East Coast hematites, 
58s. 6d. to 59s. per ton ; Lincolnshire forge, 45s. per ton ; Lincoln- 
shire foundry, 46s. 6d. per ton ; Derbyshire forge, 44s. 6d. to 45s. 
per ton; Derbyshire foundry, 48s. 6d. to 49s. 6d. per ton ; bars, 
£6 10s.; slabs for sheets, £8 10s. to £8 15s. Lincolnshire iron is 
especially quiet, and there is very little doing on bar iron account. 
Makers declare that they are now working at little or no profit, 
their object being to ‘“‘keep things going” until the better times 
they re for arrive. Stocks are very light both at the makers’ 
and with the customers. One cause of the existing quietude is 
the unfavourable condition of affairs in the United States, where 
stocks are accumulating, with every likelihood of the surp!us being 
dumped down on this side. 

In the heavy steel trades the work recently received for naval 
and [military requirements is being proceeded with, the object 
being to spread it over a considerable period, so as to keep the 
men fairly well employed until the autumn, when it is expected 
that military material will be more freely in request. The im- 
proved business recently reported for shafting and forgings for 
shipbuilding yards is fairly well maintained, but a good deal more 
work could be done. The keenness of foreign competition is still 
a matter of complaint. _Thethree Sheffield armour-making firms are 
now finding employment again in their finishing shops, the process 
of m acture having reached that stage. One of the firms had 
the finishing shops idle for close upon four months. Armour 
— are at — in course of production in Sheffield for the 

ttleships Hibernia, Britannia, and Africa, the work in each case 
being for the bulkhead and belt armour, the order for the other 
plates not being yet given out. 

With the end of the half-year close at hand, manufacturers see 
little prospect of early betterment in their business. The first 
six months have been extremely disappointing, and although there 
are anticipations, more particularly in regard to railway material, 
that the last half of the year will be more productive of work, 
there is very little prospect of any great change for the better in 
the general run of the heavy departments. The Great Central 
Company is now placing some good contracts for rolling stock in 
large goods wagons, fish vans, and all-steel ‘‘ hopper” and flat- 
bottomed coal wagons. 

In the rolling mills a considerable weight of material is in course 
of manipulation, but the k of petition makes profit very 
unsatisfactory, and the results are apparent in the reports issued 
by the various local companies, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Tue dearth of new orders is a marked feature in all branches of 
trade in this district, and many commercial men who have had a 
long experience in the iron and allied industries state that they 
never knew business to be less satisfactory. Trade in the North- 
East of England is greatly influenced by the condition of the ship- 
building industry, and it cannot be said that that is encouraging. 
It is true that the yards are still well employed on old orders, 
mostly taken during the first two months of the year, when there 
was a rather unaccountable spurt in the trade, and the contracts 
then secured will keep a good many yards fairly well occupied 
over the greater part of the next half-year. But during the last 
three months very few orders have been distributed for new 
steamers, and there is less chance of an improvement than ever, 
taking into account the extraordinarily unsatisfactory condition 
of.the freight market. It is difficult, if not ‘altogether impossible, 
to secure freights which will prove profitable. Though there are 
many vessels laid up, too many are still running, and it is surpris- 
ing that more are not added to the ranks of the unemployed. The 
outlook is bad for shipowners, and they lack confidence. That 
they will order new vessels in such circumstances is hardly to be 
expected. Shipbuilders would undertake orders at £5 10s. per 
ton for a goad ded steamer, but that is not tempting enough, 
when the chances of finding remunerative employment for the ship 
when it is completed are so poor. It is questionable whether £5 
would bring shipowners forward. 

About the only order reported during the last fortnight in this 
district has been one for a pontoon dock for Vancouver, capable of 
taking the largest class of ocean steamer, and it will be executed 
by Messrs. Swan, Hunter, and Wigham Richardson, Limited, 
Wallsend-on-Tyne, who make a speciality of this kind of work. 
Messrs. Robert Stephenson and Co.’s new graving dock at 
Hebburn-on-Tyne is now practically completed ; it was to have 
been opened early in the month, but the opening had to be 
delayed. _It is, however, fixed for. next week. . Jt is the largest 
dock on the East Coast with the exception of the Government Dry 
Dock at Chatham. 

The iron market is much depressed, all branches alike being 
affected, and consumers, owing to the unsettled state of business 
and the downward movement in pig iron prices, are holding off 
from buying as long as possible. ‘Thus prospects are not encourag- 
ing. Still warrant prices have increased a little-this week, but 
the reason for that is not very apparent. The makers of Cleveland 
pig iron are not following the prices of warrants up and down, but 
have kept their quotations stiff almost all this month. It is years 
since they stuck so well together in this respect, and that is looked 
upon as somewhat of asurprise. But the position of makers is 
not so bad, and this leads them to ask considerably more than the 
price at which Cleveland warrants can be bought. They have still 
good orders on their books for next month’s execution, and some 
of them are yet short of iron; in fact, contracts which should 
have been executed in May for some brands are sti!l uncompleted. 
Stocks of the higher qualities of Cleveland pig iron are small ; indeed 
they are, as they have been all the year, too small, being far short 
of an adequate working stock, in consejuence of which shippers 
have been put to much inconvenience. Makers think that soon 
the demand for iron for autumn delivery will commence, and thus 
they keep up their quotations. 

Producers this week have been asking fully 1s. per ton more for 
theiriron than was being taken for Cleveland warrants, but they have 
been under no pressure to sell, and believe that before it becomes 
necessary to secure further orders the market will be more in their 
favour. When the market opened this week buyers were cnly 
offering 42s, 24d. cash for Cleveland warrants, but the downward 
movement has been arrested, and each day has seen some increase 
in the price forthcoming, so that on Wednesday 42s. 10d. cash 
could be got. But makers’ iron has not been below 42s. 9d. per 
ton for No. 3 Cleveland G.M.B. pig iron, and at that figure it had 
to be obtained from merchants, for the lowest rate that any 
producer would tuke was 43s, 6d., and some of the firms have not 
accepted, and will not accent, less than 44s. per ton, which, more- 
over, they have een ab. i realise. Whether producers will be 
able to maintain. priccs when they have to seek for orders remains 
to be seen. ‘a Wednesday merchants put up their price of No. 3 
to 48s. No, 1 has‘beea obtainable from second hands at 44s. 9d., 
but the latest §gure was 45s., and both makers and merchants now 
quote 42s. 9d. for No. 4 foundry, 42s. for No. 4 forge, 41s. 6d. for 
mottled, and 41s, 3d. for white. No. 4 foundry is still scarce, but 
the lower qualities are more readily obtainable than for a long time 
past, the production being larger and the demand smaller ; and, 
in addition to this, the competition of Lincolnshire is keener, the 
makers there having substantially reduced the quotations for No. 4 
foundry and forge qualities, and these are now cheaper than 
Cleveland iron. 

The makers of hematite pig iron in this district continue to do 
badly, and it is not too much to say that scarcely anyone can 
produce hematite iron at a profit at present. For some time 
sellers have kept mixed numbers at 52s. per ton, but it has be- 
come necessary this week to reduce them to 51s. 9d., with 49s. 6d. 
for No. 4. Producers are not very ready to accept these rates, but 
second hands have no hesitation about it. Rubio ore is easier 
in value at last; it has been sold this week at 14s. 9d. per ton 
c.i.f. Tees, though 15s. is the regular quotation. The price of coke 
is also somewhat more favourable to consumers. 

The shipments of pig iron from the Cleveland district this month 
are most unsatisfactory, and do not promise to exceed 80,000 tens, 
which will be much below the June average, and will be smaller 
than the figure for June in any recent year except 1901 and 1902. 
June is a somewhat quiet month for exports, but nevertheless the 
largest quantity ever shipped in any one month from the district— 
135,973 tons—was in June, 1899. .The total quantity of pig iron 
shipped from Cleveland this month to 22nd was 55,294 tons, as 
compared with 65,809 tons last month, and 82,371 tons in June, 
1903, to 22nd. The deliveries to Scotland this month are not half 
of what they were in June last year. The stock of Cleveland pig 
iron in Connal’s public warrant stores on 22nd was 81,960 tons, a 
decrease this month of 2901 tons. The stock of hematite pig iron 
in the same stores continues at 300 tons. Hematite iron in this 
district is no longer put into the public stores either by makers or 
merchants, 2 

Though for weeks scarcely any orders have been secured for 
manufactured iron and steel, producers maintain their quotations, 
because, asa rule, they have satisfactory contracts still on their 
books, a good part of these contracts being booked in March ; but 
consumers expect to see some reductions when it becomes neces- 
sary to come into the market for further work, and thus they are 
holding back. Steel ship plates are now quoted at £5 12s. 6d.; 
steel boiler plates, £7; iron ship plates, £6 7s.6d.; steel ship 
angles, £5 5s.; iron ship angles, £6 2s. 6d.; steel engineering 
angles, £5 10s.; steel joiste, £5 5s.; steel hoops, £6 7s. 6d.; steel 
strips, £6 5s.; steel sheets, £7 5s.; steel , £65s,; and iron 
bars, £6 2s. 6d., all Jess 24 per cent. f.o.t. Heavy steel rails are 
at £4 10s., and cast iron railway chairs at £6 7s. 6d., both net at 
works, 

At the annual meeting of Messrs, Head, Wrightson and Co., 
Limited, Stockton, the chairman stated that the firm had secured 
the order for another bridge across the Thames, as well as one for 
a bridge across the Nile, near Cairo, the latter in conjunction with 
Sir William Arrol and Co., Limited, Glasgow. ithin the last 
few years they have increased their business very considerably, 
and have changed its character, their contracts being for a higher 
class of work than formerly. During the last five years they have 
spent about £120,000 out of capital on the extension and improve- 
ment of the works, and had paid dividends to the ordinary share- 
holders averaging 63 per cent. per annum. Nearly all departments 
were kept fully employed last year, and they continue to be so. 

This week one of the Londonderry steam motor wagons, built at 
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the Marquis of Londonderry’s engine works, Seaham Harbour, has, 
as a test, undertaken a journey by road under steam from Seaham 
Harbour to London with a 5-ton load, a distance of over 300 miles, 
which it was timed to cover in 48 hours, or at the rate of six miles 
per hour. The Londonderry works are making a speciality of this 
class of wagon. It is to be inspected in London by one of the War- 
office transport staff, by an official of the Midland Railway Com- 
pany, and also by the engineer-in-chief of the Western Australian 
ee 

On Saturday the officials of the North-Eastern Steel Works and 
the Acklam Ironworks, Middlesbrough, presented a gold watch 
and chain to Mr, George Marsh, on his retiring from the position 
of Be shop ager at the North-Eastern Steel Works, an 
appointment which he had held for twenty-one years, practically 
ever since the works were started. He is succeeded by Mr. A. 
Waterfall. 

Business in the coal trade is again quiet, the spurt reported in 
the first half of the month having died away, but nevertheless 
prices are well maintained. Some improvement must now be 
looked for in the gas coal branch ; indeed, there is a better inquiry. 
The Marseilles Gas Company have renewed their contracts with 
various Durham collieries for in the aggregate 80,000 tons of gas 
coals, to be delivered over the next twelve months. The prices are 
less favourable than thosé for the t twelve months, and best 
qualities range from 8s, to 8s. 3d. per ton f.o.b. The Cadiz 
Co-operative Gas Company have ordered 5000 tons of Durham gas 
coals, delivery over the next two months, and‘the price will be 
about 8s, per ton f.o.b. Best steam coals are steady at 8s. 3d., and 
seconds at 8s, 9d. per ton f.o.b. Bunker coals are weak at 7s. 9d. 
to 8s. f.0.b.; and coking coal realises 8s, 3d. to 8s. 9d. Medium 
coke has been generally quoted at 14s. 3d. per ton delivered at 
Middlesbrough furnaces, but 14s, has been taken by some sellers. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE is no improvement in the general condition of business in 
the Scotch iron trade. While the pig iron warrant market has 
been steadier, transactions are limited. There is very little 
demand for iron for immediate deiivery, the wants of the con- 
sumers being apparently well supplied. The business consists 
mainly in purchases for future delivery. Rumours are current 
that sales have been made of both iron and steel to be imported 
from America, but it is difficult to say to what extent this business 
has actually proceeded. 

The Glasgow warrant market has been dull. Cleveland war- 
rants are quoted 44s, 44d. cash, and 44s, 4d. one month, with 
business at 44s. 44d. to 44s. 5d. for delivery from eleven to 
eighteen days. 

The output of Scotch pig iron has so far been well maintained. 
There are 86 furnaces in blast, compared with 81 at this time last 
year, and of the total 42 are making hematite, 38 ordinary, and 
six basic iron. 

The prices of Scotch makers’ iron have been fairly steady. 
G.M.B. No. 1 is quoted at Glasgow, 52s.; No. 3, 49s.; Carnbroe, 
No. 1, 53s.; No. 3, 49s. 6d.; Clyde, No. 1, 57s.; No. 3, 51s.; 
Tangloan, No. 1, 66s.; No. 3, 54s. 6d.; Gartsherrie, No. 1, 57s. 6d.; 
No. 3, 51s. 6d.; Summerlee, No. 1, 58s.; No. 3, 52s.; Coltness, 
No. 1, 66s. 6d.; No. 3, 56s.; Glengarnock at Ardrossan, 
No. 1, 58s.; No. 3, 51s.; Eglinton at Ardrossan or Troon, No. 1, 
51s. 6d.; No. 3, 49s.; Dalmellington at Ayr, No. 1, 5ls. 6d. ; 
No. 3, 49s.; Shotts at Leith, No. 1, 59s.; No. 3, 53s. 6d.; Carron at 
Grangemouth, No. 1, 58s. 6d.; No. 3, 52s. 6d. per ton. 

The demand for Scotch hematite pig iron has been fair, the 
steel works taking good supplies, and merchants quote 58s. 6d. 
per ton for delivery at the West of Scotland steel works. 

The stocks of pig iron in the public stores have not shown any 
change, there being very little demand for immediate delivery. 
So far the makers have been able to keep the trade largely in their 
own hands, but there is a growing impression that if business 
does not improve it may ere long be necessary to put iron in con- 
siderable quantities into store. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 4737 tons, compared with 4563 in the corresponding 
week of last year, showing an increase of 174 tons. The total 
shipments since the beginning of the year are 139,735 tons, being 
27,557 less than in the corresponding period of last year. 

The arrivals of Middlesbrough pigs at Grangemouth in the past 
week were comparatively small, amounting to 6584 tons, compared 
with 14,060 in the corresponding week, showing a decrease of 7476 
tons, 

Several good contracts for bridge work and other structural 
material are reported to have been placed with Glasgow makers, 
and steel makers are also looking forward to a considerable 
increase in specifications for shipbuilding steel. All the work 
coming forward is, however, required to keep the mills in opera- 
tion. 

There is a quiet business in finished iron, and orders are difficult 
toobtain. Quotations are fairly steady, and the business altogether 
is not anything like so satisfactory as could be desired. 

There is fair employment in some branches of ironfounding and 
engineering, and makers of marine boilers are experiencing better 
employment. 

he Scotch coal trade is, on the whole, fairly active, but business 

is not very profitable. Coalmasters complain that, while they have 
to contend with gradually falling prices, they are not able to effect 
any material reduction in the cost of production. The coal ship- 
ments from the Scottish ports in the past week show a marked 
improvement in quantity, compared with the reduced returns of 
the preceding week. The total of all the ports amounted to 
246,394 tons, against 197,927 in the preceding week, and 246,327 in 
the corresponding week of last year. It is worthy of note that the 
ate shipments from January Ist until now amount to 
$035,003 tons, showing an increase of 123,231 tons over the quantity 


despatched from the Scottish ports in the corresponding period of 
1908. Main coal is quoted f.o.b. at Glasgow 7s. to 7s. 6d.; splint, 
The 
weather being cold for the season, the demand for home consump- 
tion in households is well maintained, and better prices are current 
in this branch of trade than in any other. 


8s. to 8s, 3d.; ell, 8s. to 8s. 9d.; steam, 8s, 9d. to 9s. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Tue trend of the steam coal market has again been slightly 
downward, and sales have been made as low as 14s, 9d. It was 
reported on ’Change, Cardiff, at the beginning of the week, that 
owners’ quotations were 3d. easier than last week, and that middle- 
men have been underselling collieries to the extent of 6d. and in 
some cases 9d, per ton. In many parts of the district the sidings 
show that, notwithstanding the late holidays output is exceeding 
demand, and if no special requirement comes in, prices are likely 
to become still weaker. I have, however, a strong impression 
that, colliers having been working well, and preparing for the 
nsual flitting to the wells and seaside, the output is certain to 
lessen, and prices become steadier. 

Both Newport and Swansea showed last week a falling off in the 
totals of coal shipped. Mid-week, Cardiff authorities on ’Change 
saw that business was of a very partial character, some owners 
being full up and booked with satisfactory orders for a fortnight 
ahead, others open to sell with concessions, A proof of the 
sluggishness of the coal trade is afforded by the meagre sale 
taking place in seconds and common steam coal. Small steam 
continues active, and bookings full to end cf month. House coal 
is very weak, and little demand exists for any but best coals, 
Inferior can be bought freely at prices to be arranged between 
seller and buyer. There is every appearance that inferior coals 





will become so inactive that some collieries will close for a time. 
As I write I hear that in certain districts even house coal collieries 
turning out good coal are giving notice of sto) e. 

Closing quotations in coal this week at Cardiff are as follows :— 
Best large steam, 14s, 9d. to 15s.; best seconds, 14s. 3d. to 14s, 6d.; 
ordinary seconds, 13s. 9d. to 14s.; drys, 13s. 6d. to 13s. 9d.; best 
small, 7s. 3d.; best ordinaries, 6s. 3d. to 6s. 9d.; seconds, 5s. 6d. to 
5s. 9d.; inferior, including drys, from 5s. 6d. Monmouthshire 
semi-bituminous very best large, 13s, 6d. to 13s, 9d.; best ordinaries, 
13s, 3d. to 13s, 6d.; seconds, lls, 3d. to 12s. House coal, very 
best households, 15s. 6d. to 15s, 9d.; best ordinaries, 13s. to 14s,; 
seconds and other kinds from 10s. 6d. to 13s. No. 3 Rhondda, 
14s. 6d.; small, 8s, 9d. to 9s. No, 2 Rhondda, 11s, to 11s, 3d.; 
small, 6s. 6d. to 6s. 9d. Patent fuel, 14s. to 14s, 6d. Coke, 15s. 
to 16s. 6d. ; furnace foundries, 17s. 6d. to 21s.; lessened demand 
and slightly lower prices, the features indicating some degree of 
slackness in the iron trade. 

Pitwood has looked up a little. Irish cargoes have been coming 
in lately, principaily from Dungarvan; quotations 16s, 9d. to 17s, 

t 


st. 

Slightly more favourable reports come from the anthracite 
collieries, and the tendency for best large is upwards ; best malting 
is quoted at 20s.; Swansea second malting, 17s. Red vein rather 
weaker in price, 10s. ; cobbles, 18s,; nuts, 18s. to 19s.; peas, 10s. to 
12s.; culm 6s.; duff, 4s.; steam coals from l4s. 6d.; No. 3 
Rhondda, 14s. 6d. Patent fuel, 13s. This includes tax. 

Simultaneously with the rumour, not yet thoroughly substan- 
tiate?, that American agents have sold to Wales and the Midlands 
80,000 tons of steel billets, reports reach me from several quarters 
of lessened activity in the iron and steel trade. Dowlais, which has 
kept up so well, and turned out record makes of steel rails, is 
quieter, and little has been doing from the end of the week until 
Tuesday. It is to be hoped that the lull is only temporary. 
Importations of steel billets from Rotterdam continue, and are 
telling upon home make. On the other hand, a revival is to be 
noted at one industry—that of Blaenavon—where a furnace, which 
has been idle for three years, was re-started this week. No. 6 
furnace, I hear, is also to be re-lined. Upon the same occasion the 
pig-breaking machine, similar to that which has done good work at 
Cardiff, was started. The fact of a large import of ore to Blaen- 
avon this week from Spain supports the belief that the manage- 
ment is going energetically to work. 

Mid-week, one of the expected cargoes of steel billets came 
into Newport from Baltimore. The consignment was 2461 tons, 
consigned to Mordey Jones and Co. 

— was resumed in most departments at Dowlais by mid- 
week, 

On ’Change, Swansea, pig iron prices indicated weakness. 
Glasgow warrants are 51s, 9d.; Middlesbrough No. 3, 42s. 54d.; 
hematite warrants, 52s. 103d. In finished iron and steel there is 
little to report ; prices fairly the same as last week. Tin bars 
quoted :—Bessemer, £4 7s. 6d.; Siemens, £4 10s. Works in the 
valley are fully employed. Tin bar deliveries are all being made 
on account of contracts, with no further sales. Block tin continues 
to drop, and last week showed a decrease of £2 per ton. Price 
now is for best block £116 15s. Spelter also indicates weakness, 
latest quotations £21 15s. per ton. Copper is an improving item, 
and is higher by £1 per ton. Prices now :—Chili bars, £56 1is.; 
lead, £11 15s.; iron ore, 14s. for Rubio; Tafna, to 14s, 9d., 
Newport or Cardiff, as regards ore. 

There is a good deal of firmness in the tin-plate market, and 
most works are busy ; ‘‘ busier than usual,” states a large employer 
in the Swansea district. The total make last week was 82,190 
boxes, shipments were confined to 63,884 boxes, and stocks are 
now at 137,100 boxes. Loadings will soon reduce this, Far East, 
Russia, and Holland figuring strongly. In the Briton Ferry 
district all the mills were fully engaged, and a similar condition of 
things exists at Llanelly and in Monmouthshire. 

Latest Swansea quotations indicate firmness in price. Bessemer 
steels are at 11s. 6d. to 11s. 9d.; Siemens coke, lls. 9d. to 12s.; 
ternes, 28 by 20, 22s. to 24s. 6d.; best charcoal, 13s. to 13s. 3d., 
all delivered in Prince of Wales’ dock, cash less 3 and 1 per 
cent, 

Finished black plate is at £8 12s. 6d. to £8 15s.; big sheets for 
galvanising, 6ft. by 3ft. by 30 g., per ton, £8 15s. to £8 17s. 6d. 

The Monmouthshire tin-platers threaten a revolt. At a New- 
port meeting on Saturday they objected strongly to Sir K. Digby’s 
award. It would affect them prejudicially to the extent of 25 per 
cent., they said. They would work Canadas only according to the 
agreement of July, 1903, namely, up to and including 29-gauge at 
112 1b. per box, and afterwards on surface area. 

The adverse decision in the matter of the stop-day has not 
caused any marked uneasiness, one of the collier leaders publicly 
commenting upon the fact that £57,000 is not much amongst so 
many. But as in the case of railway employés in the Taff Vale 
action, the sweeping away of the funds which should be a support 
in times of need may, some time ahead, lead to a different opinion. 

London contemporaries are referring to the satisfactory returns 
of the Welsh railways of late, caused by the increased coal traffic 
up to acertain period from pits to port. Last week the Taff Vale, 
which has shown improved revenue, indicated a decrease of 
£968, but the aggregate increase for the past twenty-five weeks 
amounted to £14,580; Rhondda and Swansea Railway receipts last 
week showed an increase of £138, an aggregate increase for the 
past twenty-five weeks of £1728. Brecon’ and Merthyr again 
showed an increase of £206, an aggregate increase for the twenty- 
five weeks of £3474, a result gratifying to the new management. 

I note that a trial run has been made from Barry over the Taff 
Vale Viaduct to the Caerphilly Viaduct, which is to bring the 
Brecon Railway into connection. The great undertaking is pro- 
gressing well. 

London and North-Western and Cambrian Railway authorities 
are busily arranging for the King’s visit to Rhayader in July. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE condition of the iron trade in Silesia improves steadily, and 
urchasers are pretty keen now, being well aware that they have 
ut little chance of buying to better advantage in the immediate 

future. Makers, as a rule, maintain prices pretty tirmly, and the 
tone is confident. For pig iron a good inquiry comes in, and a 
regular business is done in the various articles of finished iron. 
Merchant bars are in strong request for home consumption, and 
the trade on foreign account has slightly improved, at least as 
regards quotations. Girders are brisk of sale, and the sheet trade 
has been lively and improving, while plates show little animation 
paeeelly, although some mills have been receiving more orders 
lately. 

Inland demand is reported to have increased in the Whenish- 
Westphalian iron market, and employment all round has been 
fairly brisk and regular, and the tendency is firm. The Steel 
Convention is going to raise the prices for girders M. 3 p.t. from 
July 1st of present year. Activity at the steel works and rolling 
mills was healthy all through last week. The business in iron ore 
has developed satisfactorily ; quite recently the Rhenish-West- 
phalian works, Deutscher Kaiser, Gute Hoffnungshiitte, Rheinische 
Stahlwerke, and Friedrich Krupp, have given out orders for 
Swedish iron ore worth 250 million marks. 

The coal trade in Germany has, on the whole, decreased. 
Demand and sale on the Silesian coal market are generally stated 
to be but moderately brisk. To Austria-Hungary a fair export in 
engine coalis done. Deliveries in Silesian coal, sy. the last 
two weeks in May, show a decrease of 120 wagons ig ay, when 
compared to the first two weeks in the same month, A normal 
trade is done in coke, and prospects are fair. 

Coalowners in Rheinland-Westphalia are still complaining of 
the unsatisfactory and insufficient business that continues to be 
done in coal, and coke, too, is flat, 





German import in iron and iron articles from January to April 
— ear is officially stated to have been 1,090,754 t., against 
823,428 t. for the corresponding period last year; in earth, ore 
and noble metals 27,742,464 t. were exported, against 22,538,288 +,’ 
and in coal and coke 46,557,011 t., against 46,312,255 t. Export 
in iron and iron articles, which was 945,954 t., shows a decrease of 
275,000 t. In April alone export was 255,784 t., against 251,273 
in March, and 204,831 t. in February, 1904. In serap iron export 
was 26,293 t., against 36,390 t. in the same period the year before - 
in pig iron, 73,/09 t., against 171,533 t.; fish-plates and sleepers, 
20,221 t., against 20,309 t.; in rails, 78,197 t., against 146,541 ¢,: 
bars, 105,750 t., against 125,22] t.; blooms, raw rails, and ingots, 
148,958) t., against 241,979 t.; plates, 85,666 t., against 92,549 ¢.. 
iron wire, raw, 58,812 t., against 52,992 t.; bridges, and parts of 
bridges, 2168 t., against 845 t.; wheels and axles, 16,982 t., against 
14,753 t.; welded tubes, 22,686 t., against 18,000 t.; knives, scythes 
&c., 8015 t., against 7719 t. Export in coal and coke being 
7,225,880 t., was 531,189 t. higher this year than during the corre. 
sponding period last year. 

For raw iron a fair demand has last week been coming in on the 
Austro-Hungarian market, and bars and sectional iron are like. 
wise reported to have been in somewhat better request, the build. 
ing trades being, on the whole, well occupied. Wire nails sel] 
fairly well, but the machine department is in a depressed 
condition, 

The business in coal, as well as in coke, shows but little life 
generally in Austria-Hungary, inquiry and demand being limited, 
Deliveries in Bohemian brown coal on the Saxon railways during 
the first five months of the present year show a decrease of 18,000 q, 
against the same period last year, while deliveries in German 
brown coal have increased 168,000 q. 

So far as the number of orders is concerned, a further satisfac. 
tory development can be reported from the Belgian iron market, 
Prices have only regen changed in a few special cases. Steel 
articles are, on the whole, in better request than iron manu- 
oar goods, but inquiry generally has been increasing «ll 
round, 

House coal is languid and depressed in Belgium, and stocks are 
heavy and inclined to increase rather than otherwise, Engine 
fuel is in regular though not very brisk demand. 

Fair employment is reported in most departments of the French 
iron industry, Output is pretty large in raw and in manufactured 
iron, and meets with ready consumption at firm quotations, The 
tendency all round is strong, owing to briskness in demand and 
inquiry for most articles, and there is an inclination for forward 
orders, which shows that confidence has been increasing. 

The position of the French coal industry is discouraging, weak- 
ness in demand being still the general complaint. The working 
hours are being limited at several pits, and quotations, of course, 
lack firmness. 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT, 


Steam coal market: Colliery steams well filled, but forward out- 
look less favourable; prices nominally unaltered. House coal: 
There is a fair demand considering the season. The quantity of 
coal shipped for the week ending 18th inst. was 74,332 tons— 
foreign, 58,535 tons ; coastwise, 1,797 tons. Imports for week 
ending 21st inst.: lron ore, 14,734 tons ; scrap, 246 tons ; pig iron, 
3050 tons ; bars, 3455 tons ; pitwood, 6553 loads. We are glad to 
report the restarting of a Blaenavon blast furnace with modern 
improvements, with others to follow when ready, —— with 
other modern appliances in other departments, under the manage- 
ment of Mr. Foster Martin. 

Coal’:—Best steam, 13s. 3d. to 13s. 6d.; seconds, lls, 6d. to 
lls. 9d.; house coal, best, 15s.; dock screenings, 6s. to 6s. 6d.; 
colliery small, 5s. 6d. to 5s, 9d.; smiths’ coal, 9s. ig iron: 
Middlesbrough, No. 3, 42s. 9d.; Middlesbrough hematite, 52s, 104d., 
f.o.b., Cumberland prompt. Iron ore: Rubio, 14s.; Tafna, 15s, 
Steel?:— Rails—heavy sections — £4 12s. 6d. to £4 15s.; light 
sections, £5 12s. 6d. to £5 15s., f.o.b.; Bessemer steel tin-plate 
bars, £4 5s, to £4 7s. 6d.; Siemens’ steel - bars, £4 7s. 6d. 
to £4 10s., all delivered in thedistrict cash. Tin-plates:—Bessemer 
steel, coke, 11s. 6d. to 11s. 9d.; Siemens—coke finish—1ls. 9d. to 
12s. Pitwood, 17s. London Exchange telegrams: Copper, 
£56 12s. 6d. to £56 15s.; Straits tin, £116 12s. 6d. to £116 15s. 
Freights : Chartering inactive ; rates easier. 














TRADE AND BUSINESS ANNOUNCEMENTS. 


Mr. J. W. C. HALDANE has changed his address from Liverpool 
to 65, Antrim-mansions, England’s-lane, Hampstead, N.W. 

Paut M. Mowrey, who for the last three years has been con- 
nected with the Merchants’ Trust Company as adviser on industrial 
investments, has assumed the office of vice-president of the Engi- 
neering Company of America, 74, Broadway. 

WE are informed that, for reasons of health, Mr. Herbert Hay 
Witty retires from the board of Witty and Wyatt, Limited, on 
June 30th, Mr. Robert Clement Wyatt remaining sole managing 
director. Mr. Alfonso de Zulueta has joined the board in place of 
Mr, Witty. 








Coorers Hitt CoLLeGeE.—We have received the following from 
the India-office :—The Secretary of State for India in Council has 
now arrived at a decision as to the date of closing the Royal Indian 
Engineering College at Coopers Hill. The prospectus for 1904 
states that the college will be permanently closed at the end of the 
session of 1905-06, and that the entrance examination to be held in 
July of this year, under the conditions explained in the prospectus, 
will be the last. It also states that from those passing the 
entrance examination twenty-five —— will be made in the 
engineering branch of the Public Works Department, one appoint- 
ment in the accounts branch of the department, and two appoint- 
ments in the telegraph department. Applications for admission to 
the entrance examination must be made in writing to the president 
of the college, on a printed form to be obtained from the secretary 
to the college, on or before eres July 15th next. A further 
communication will be shortly eas to the future education of 
candidates for the Public Works and Telegraph Departments in 
India, 

Tue Tarirr CoMMIssIOoN.—Four meetings of the Tariff Com- 
mission were held last week, Sir Robert Herbert, G.C.B., presid- 
ing, bringing the number of sittings to date up to 34, The 
following witnesses were examined in the engineering and 
michinery and textile trades:—Mr. J. E. Ransome, Ransomes, 
Sims and Jeffries, Limited, Orwell Works, Ipswich (agricultural 
engineering) ; Sir W. Ogilvy Dalgleish, Baxter Brothers and Co., 
Limited, Dundee (flax, hemp, and jute yarn spinners ; linen, hemp, 
and jute cloth manufacturers) ; Mr. Frederick Baynes, John Baynes, 
cotton manufacturer, Cecily Bridge, Furthergate, and Knuzden 
Brook Mills, Blackburn, Baynes and Dixon, Manchester, director, 
London and North-Western Railway reg mae Mr. Thomas A. 
Hill, Nottingham (hosiery manufacturer) ; Mr. Thomas Gascoigne, 
Gascoigne, Bailey and Clarke, Limited, Nottingham (hosiery manu- 
facturers); Mr. J. Burnell Wells, Ashwell, Wells, and Knight, 
Limited, Nottingham (hosiery manufacturers); Mr. George 
Robertson, Anderson and Robertson, Limited, Glasgow (silk 
throwsters and dyers); Mr. Alfred Butterworth, Alf ; Butter- 
worth and Son, Hollinwood, Lancashire (cotton spinners and 
weavers); Mr. John Brinton, Brintons Limited, Kidderminster 
(carpet manufacturers and worsted and woollen spinners); Mr. 
C. E. Middleton, T. Middleton and Co., Limited, Adlington, Lan- 
cashire (manufacturers of coloured cotton woven goods, and cotton 
yarn dyers); Mr. David Marriage, Chorley and Blackburn (spinners 
and manufacturers of American cotton for India and China 
markets) ; Mr. Joe Benn, J. Benn and Sons, Burley-in-Wharfdale 
(manufacturers of woollens, mohairs and alpacas), 
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THE PATENT JOURNAL. 


Condensed from “' The Mlustrated Offeial Journal 
of Patents.” 


Application for Letters Patent. 


gar When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 

June Tth, 1904. 
2.887. Macuines for Paxssino Hay, C. Barriball and 
E. G. Willcock, London. 

12,888. ArTicLE of ConruGaTED Paper Boarp, C. 
Thiébaut, London. 

12,589. Hat and Hatr-pins, E. E. Barry, London. 

12,800. SypHon Borriss, D. Landau, California. 

12's91. Rope Drums, H, H. Lake.—(T7. S. Miller, 
United States.) 

12,892. Macnines for Appityinc Rusper Soues to 
Boots, G. F. Butterfield, London. 

12,893. Rance Finpino, J. T. Dreyer, London. 

12,894. Book Leaves, W. N. Winfield and J. Barker, 
London. 

12,895. Deapgeninc SxHocks in Mecuanism of Motor 
VenicLes, L. Renault, London. 

12,896. Lusricatinc Devices for Motor Veuicvgs, L. 
Renault, London. 

12,897. Feeptne Sueers of Paper to Macutngs, F. E. 
Blaisdell, London. 

12,898. Brake Mecuanism, W. O. Mundy, London. 

12,399. Rarpway Point and Signa Apparatus, C. 
Dutton, C. H. W. Edmonds, and McKenzie and 
Holland, Limited, London. 

12,900. Cases for Carrripces, G. H. Herrmann, 
London. 

12,901. Carinet, W, J. Hornby, London. 

12,902. T¥°EWRITING and AppING Mgcuanism, E. B. 
Cram, London. 

12,903. CigaRgeTTe or Cigar Boxss, A. G. Psiaki, 
London. 

12,904. Sprinc Srup Fasteninos, A. F. Raymond, 
London. 

12,005. Automatic Prorscror, J. J. Walsh, London. 

12,906. Propuction of Genuine Eao Custarp Powper, 
W. McDonnell, London. 

12,007. In-ear VaLves for ExciIng Cy.inpers, F. Beya, 
London. 

12,908. Pweumatic Tirgs, J. Pullman, London. 

12,909. Routt Suutrers, P. Jaeger, Liverpool. 

12,910. — amemeae for Steam Borvers, J. Gohring, 
Liverpool. 

12,911. Pump Vatves, A. E. Davis, Liverpool. 

12,912. Pweumatic Trees, T. Midgley, Liverpool. 

12,0138. Coupiinas for Rattway Venicxgs, G. J. Coles, 
London. 

12,014. MECHANICALLY-PROPELLED Roap VEHICLEs, C. 
Erade and The New Orleans Motor Company, 
Limited, London. 

12,915. Drivinc and Reversinc Gear for WasHine 
Macutings, C. Kampmann, London. 

12,916. SieNaLtinG Apparatus, F. L. Ames, London. 

12,917. AgRaTED Brveraces, H. J. R. Hemming, 
London. 

12,918. Macuine for Printinc and Numpzxing Tram 
Tickets, T. A. Middleton and C. E. Clift, London. 
12,919. MecHanism for TuRNING over the Leaves of 

Music, M. Roberts, London. 

12,920. Macuines for Forminc Wire GARMENT Stays, 
W. H. Wheatley.—(M. M. Beeman, W. W. Kincaid, 
and J. H Pardee, United States.) 

12,921. CyLinpers for Printinc Larcs Desens with 
Rotary Macuines, J. P. Bertrand, London. 

12,922. Loapinc, Untoapine, and Tippine Coat, C. 
Burnett, London. 

—— ATTACHMENT toa CAMERA Stanp, A. J. Giddings, 
London, 

12,024. TaRasHinc Macuines, J. B. Istilart, London. 

12,925. PREVENTING the Skipp1Nc of Motor VEHICLEs, 
W. H. Mallock, London, 
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12,926. Motor Car having Taree WueE.s, W. Smith, 
Hoyland Nether, near Barnsley. 

12,927. Distrisution of the Wricut of TRAVELLING 
Crags, F. W. 8. Stokes, London. 

12,928, PLayine Carbs, R. Martin, Glasgow. 

2,929. Stave and Brus, E. Humel, Nottingham. 

12,930. CoLLapsIBLe Box, L. Jeffery, Plymouth. 

12,981. ATTacHMENTs for SLATEs, W. B. Heap, Bir- 
mingham. 

12,932. Statine and TiL1nc Roors, W. B. Heap, Bir- 
mingham. 

12,933. Sprinc Roap WueeE.s for Veuicies, E. W. 
Bache, Birmingham. 

12,934, Brake for RarLway Veuicves, W. G. Chandler, 
Lavenham, Suffolk. 

12,935. Wispow Sasugs, D. Bell, Edinburgh. 

12,936, CuLtivator for Lanp, J. H. Pick, Standford, 
Lincoln. 

12,987. Liquip Supptyine Device for Cisterns, C. 
McConnell, Glasgow. 

12,938. Drivine of Jacguarp Macuinss, J. M. Grey 

d R. Norris, Manchester. 

39. VenTiLaTors, W. 8. Laycock, Sheffield. 

940. ArntirictaL Granite, H. Vokes, Hull. 

2,041. Driving the Sprnpves of Sprnnina Frames, J. 
Barbour, Halifax. 

12,942. CHECK-REINS, J. Noblet, Manchester. 

12,943. BeveLiine the Epoxs of Rovinc Hoxes, W. 
Bodden and Son, Limited, and F. Ashton, Man- 
chester. 

12,944. Satine Device for Locks, J. M. Tourtel, 
London. 

12,945. ANTI-VIBRATION Supports for CycLe FRAMEs, 
A. Watt and J. Hamilton, Glasgow. 

12,946. AceTYLENE Gas Burnes, E. Turner, Glasgow. 

12,947, Etectric CURRENT CoLiEctors, S. M. G. Teal, 
London. 

12,948, Fire-escarg Lapvgr, G. A. Harris, Bristol. 

12,949. Extectric Apparatus, F. Burks.—(C. Rohl/s, 
United States.) 

12,950. VaRIABLE Srggp Gear for Cycies, The Hub 
Two-Speed Gear Company, Limited, C. H. Reynolds, 
and W. H. Palmer, Manchester. 

12,951. Printine WaALL-PareR Hanotnos, H. Lyon, 
Manchester. 

12,952. Wrencu, D. Holmes, Birmingham. 

12,953. Rovine Macuings, J. Pilling, Accrington. 

ae a Tuse ATracHMEnts, R. B. Helliwell, 
AVC) \. 

12,055. Winpows, J. Callie, Liverpool. 

12,956. Loosze Regep Mecaanism for Looms, J. 
Collison, Keighley, Yorks. 

12,957. Curtain Rop Brackets, F. W. Nicholls, Bir- 
mingham. 

12,958. HANDLE-BARS for VELociPEDEs, J. H. Wallace, 
Croydon. 

12,959. FLoatina Devices, L. Ledermann, Germany. 

12,960. Recorpine the VIBRATIONS PRODUCED by the 
Action of the Brain in Turnxina, P. A. Vaile, 
London. 

12,961. SHavine Ovtrits, F. Cooper, Birmingham. 

12,962, Propuction of Waisky and Brer, E. 
Vignier, London. 

12,963. Boot, W. A. Jameson, Ilford, Essex. 

12,964. Process for EVAPORATING MATERIALS, H. 
Heneke, London. 

12,965. CARRIAGE PotE, R. Boltze, London. 

12,966. INTERNAL ComBusTION ENarNEs, V. W. Delves- 
Broughton, London. 

12,967, ELEcTRIcAL Ianrtion Apparatus for ExPto- 
SION Enornes, A. E. n, London. 

12,968, RANGE-FINDERS, W. H. Harvey, London. 

12,969, CompostrE Picturgs, A. Rose, London. 

12.970, SmaLt Dynamos and Morors, A. J. Wright, 
London, 

12,971, Door Fasteninas, F. Hughes, London. 

12,972, Toy Suips, A. Bartels, London. 

12,973. ELECTRICAL MEasuRING INsTRUMENTs, E. I. 










12,974. Recorpinc Device, K. Ddgecumbe and E. IL. 
£verett, London. 

12,975. Lirg-GUARD ATTACHMENT for ELEcTric TRAM- 
cars, C. Henshaw, Manchester. 

12,976. Furnace for CALCINING QUICKSILVER ORES, 
J. M. Cutler, Kingston-on-Thames, 

12,977. TeLerpHones, J. J. Nye and M. Peck, 
Kingston-on-Thames, 

12,978. Rattway Rat-sornt, K. Brandel, K. 
Chojuowski, B. Kesik, and 8. Szczesny, London. 
12,979. MECHANICALLY-PROPELLED RoaD VEHICLES, F. 

W. Ianchester, Birmingham. 

12,980. Mzasurgs for Liquips, F. X. Massot, London. 

12,981. Marine Economiser, A. Stewart, London. 

12,982. Apparatus for Dgetivertnc Cuecks, T. H. 
Cartner and J. L. Warby, London. 

12,983. Moror CarriacEs, J. Coney, London. 

12,984, Stgam Generators, C. Renard, London. 

12,985. Macuinery for MAKING Briquetres, J. W. and 
J. H. Craven, London. 

12,986. PHoromerers, T. Torda and V. Bornand, 
London 

12,987. Screens for GREENHOUSES, V. 
London. 

12,988. Evastic Trres, W. F. Williams, London. 

12,989. Mzcuanism for BLOWING BUBBLES INFLATED 
with Gas, W. F. Shields and H. Dickinson, London. 

12,990. Compinep Desks and Szats, J. H. Kellett, 
London. 

12,991, NON-REFILLABLE Borrt.ss, F. Strasser, London. 

12,902. TypoGraPHic Macuine, W. P. Thompson.— 
(P. T. Dodge, United States.) 

12,993. Knives, J. R. Bromley, Liverpool. 

12,994. PREVENTING CoLLisions at Sza, J. E. Blanc, 
Liverpool. 

12,995. Borrte Stoppers, A. and F. W. Vietmeyer, 
Liverpool. 

12,996. BaLL-puNcHING AppaRaTus, A. I. Newton, 
London. 

12,997. Ovens, D. Thomson, London. 

12,998. PNgumatic Tires, A. L. Shepard, London. 

12,999. Pwezumatic Tirgs, F. G. McKim, London. 

13,000. Construction of Lapigs’ Boa, H. J. Davis, 
London. 

13,001. INTERNAL ComBusTION Enoinzs, C. and P. 
Hanzer, London. 

13,002. SrzaM-opERATED Liquip Sprayers, A. Wass- 
muth, London. 

13,003. RapiaTors for AuromoBILes, H. J. Haddan.— 
(Desnoyers fréerves, France.) 

13,004. Supports for the INCANDESCENT Bopigs of 
Buryers, H. Skriwar and A. Lenner, London. 

13,005. PHoTooRAPHIC CAMERAS, A. Adams, 
London. 

13,006. Pygumatic Tires, A. Pereno and J. Coulon, 
London. 

13,007. Composinc Macutngs, G. Rudolphy, London. 

13,008. Pumps, T. Thompson, London. 

13,009. Gas-rEGULATING Device, E. Worringen, 
London. 

13,010. Fasteninos for Horse Cotiars, P. Guindollet, 
London. 

13,011. Rest for Supportinc Persons when WORKING 
in a Kwyegwinc Position, J. and T. F. Jones, 
London. 

13,012. Mans for Propucinc Execrrotypsgs, 8. 
Cowper-Coles and Co., Limited, and 8. Cowper- 
Coles, London. 

13,013. Apr, xatus for Detivertnc Corns, L. Weinreb 
and L. A:cxandrowitsch-Rabinowitsch, London. 

13,014. Winpow Crocks, E. P. Baird, London. 

13,015. Evecrric TeLecrapuy, 8. G. Brown, London. 

13,016. OpTarninc ConsTANT PoTENTIAL CURRENT from 

a VARIABLE SpgzED Dynamo, F. Loppé and La 

Compagnie Générale d’Electricité de Creil, London. 

13,017. Oprarninc Constant PoTenTiaL CuBRENT from 

a VARIABLE Srpgzep Dynamo, F. Loppé and La Com- 

pagnie Générale d’Electricité de Criel, London. 

13,018, TREATMENT of ConsumPTIoN of the Lunes, M. 

Golinsky, London. 


Coppens, 





Oth June, 1904. 


13,019. EtgectricaL TRAMWAY OVERHEAD CROSSINGS, 

P Pringle, Burton-on-Trent. 

13,020. Matrresses, D, P. Edwards, Cardiff. 

13,021. Tae Buiovuss Purr, P. C. Burton, London. 

13,022. ADVERTISEMENTS, J. Willis, Sheffield. 

13,023. Sgcurntinc Broom Heaps to Hanpies, A. 

Durham, Richmond, Surrey. 

ne. Compinep Aso Guarpand Sue tr, H. L. Pullen, 
Ss. 


13,025. Lirgcuarp for Trams, J. Clare, Greenfield, 
near Oldham. 
—_ TyPEwRITING Macuines, J. Westaway, Liver- 


poo 
13,027. Merauuic Bepsrzaps, 8. |. Whitfield, Birming- 


Mm. 

13,028. Improvep AsH GuaRp, W. and J. Hirst, 
Burnley. 
13,029. TREATMENT of PLastic MATERIAL, R. Gibbins, 
Derby. 
13,030. Banps for Pyeumatic Tires, H. Brooker, 
Waltham Cross, Middlesex. 
031. WHeets for Mart Carts, F. W. Rushbrooke, 
F. D. Tippetts, and J. G. Reeve, London. 
13,082. Guarps for Ironinc Macuings, I. T. Summer- 
hill, Glasgow. 
13,033. Maxine CueEroots, C. Bolle.—(C. H. Brown, 
United States.) 
13,034. Carnsuretrers, Albion Motor Car Company, 
Limited, and T. B. Murray, Glasgow. 
13,035. Rotary Liquzur Frame, W. Leah and E. C. 
Hart, Sheffield. 
13,036. Grinpinc Macuinery, G. B. Murdoch and P. 
Colville, Glasgow. 
— Trouser Stretcuer, A. G. Pinfold, Bradford, 
Yorks. 
13,088. Casn TiLLs, W. W. Connell, Glasgow. 
13,039. TeLescopic Firrines of Cycuigs, J. Farrimond, 
Halifax. 
13,040. Motor Lamps Burnino Pararrin, 8. Russell, 
Walsall. 
13,041. ComprnaTion of Grarinc, R. J. Appleton and 
J. Oulton, Bradford. 
13,042. Motor Cars, M. Halstead and F. C. F. Knaak, 
Birmingham. 
— Exp osion Stop Vatvg, W. Warren, Renfrew, 

v.B, 
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13,044. OsTaininc Power by Arr Pressure, J. Farns- 
worth and W. H. Facon, Nottingham. 

13,045. VaRIABLE GEARING for Cyc.xs, H. B. Stocks, 
Birmingham, 

18,046. ManuracturE of Buttons, G. F. and A. J. Grove, 
Birmingham. 

13,047. Free Ware. C.iurcues, G. Taylor and The 
Raglan Cycle and Anti-friction Ball Company, 
Limited, Coventry. 

13,048. Rotory Enoings, D. Honeywood and F. A. 
Ellis, London. 

13,049. Compinep CHarr and Crap.e, T. J. Gain, 


mdon. 

18,050. RIFLE-CARRYING ATTACHMENT, W. E. Read, 

ndon. 

13,051. DyNamo-ELECTRIC Macuings, M. Walker, Man- 

chester. 

13,052. ImpRovED HorsEsHoE Pap, J. Bamber, Man- 

chester. 

18,053. Apparatus for Rammina Cuarr into Baas, 
J. H. Turner and G. A. Gray, Warminster, Wilts. 

18,054. ENvevopss, F. G. Fender, London. 

13,055. Box for Porrep Piants, L. P. Lord, London. 

13,056. Siaut TRANSMITTER, J. W. Russell, London. 

13,057. Hat Guarps, E. C. Forrester, Birmingham. 

13,058. Stream Borters, A. Dodman and A. H. Crisp, 


don. 

— Sanitary Buckets, H. W. Ludlow, Birming- 
m. 

13,060. Lusricators, L. Samann, Halifax. 
13,061. Improvep VoLTmeTER, F. O. van de Kasteelf, 
London. 
18,062, LaBELLING Macuines, M. A. Adam.—(The 
Standard Bottle Labelling Machine Company, United 


13,063. Means for [LLuminatine Siens, J. Hotchner, 


on. 

13,064. WaTgeR-TUBE Bor.ers, D. Roberts, London. 

13.065. DousLe Fricrion Ciutcu for Motor VEHICLES, 
B. G. Bateman, A. F, Pumfrey, and J. Gibson, 
London. 

13,066, NON-REFILLABLE Bortrie, C. P. Meadows, 


ndaon. 
13,067. Hanpigsfor Pygumatic Toois, J. H. Templin, 


mdon. 

13,068. Sprinos for VenicLEes, L. Hannoyer, London. 

a "Les, C., J. B., E., and H. W. Lane, 

ndon. 

13,070. Governina Exvastic Fitip Torsives, The 
Warwick Machinery Company, Limited, and F. 
Samuelson, London. 

13,071. Governinc Exastic Fiur Turpines, The 
Warwick Machinery Company, Limited, and F. 
Samuelson, London. 

13,072. Exzcrric ConpgnsEers, The British Thorm- 
son - Houston Company, Limited. — (The General 
Electric Company, United States.) 

18,078. Dynamo - ELECTRIC Macuines, The British 
Thomson-Houston Company, Limited.—({The General 
Electric Company, United States.) 

13,074. Rorary Pumps, L. vom Hofe, London. 

13,075. Process for ADMINISTERING P1LLs, H. Abels, 
London. 

13,076. Tennis Rackets, W. P. Thompson.—(D. H. 
Stubbs, Singapore.) 

13,077. RecuLaTinc Gramoruones, W. P. Thompson. 
8. 8. Aburn, Natal.) 

13,078. RecuLatina Gramopuongs, W. P. Thompson. 
+S. §. Alurn and A. Watkins, Natal.) 

13,079. Removina Dust by Vacuum, J. Smith and E. 
Clifton, Liverpool. 

— Basigs’ Feepinc Bortties, J. Prince, Liver- 
pool. 

13,081. Tosacco Pirgs, A. Bouvard, London. 

13,082. Prpg Covprines, H. W. H. Richards, London. 

13,083. ELECTRO-MAGNETIC COUPLINGS, H. J. J. Hummel. 
J. Pintsch, Germany.) 

13,084. Erecrric Vapour Lamps, J. B. Butler-Burke, 
London. 

13,085. Construction of SiaNaL Laps, W. H. I. Welch, 


ndon. 

sag po MayvuracturgE of Spoots, G. H. Reynold, 

ndon. 

13,087. Rotter Press, G. Biihler, London. 

13,088. Srreer ILLuminatinc, H. T. Harrison, 
on. 

13,089. Moror Cycite Drivine Gear, J. J. Dorsch, 


mdon. 

13,090. FuLtine of WooLLEN Fasrics, H. J. Haddan. 
—(A. Elosegui, Spain.) 

13,091. Fixinc Sotmp Exastic Tires to WHEELS, 
W. Striick, London. 

13,092. Knirtinc Macuines, H. H. Lake.—(E. Jenckes 
Manufacturing Company, United States.) 

13,008. PorTaBLe Pneumatic Motors, H. H. Lake. 
—(Aurcra Automatic Machinery Company, United 
States.) 

13,094. CaLcuLtaTiInc Macuinges, H. H. Lake.—(Felt 
and Tarrant Manufacturing Company, United States.) 

ea P. K. Stern, New York, 
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13,096. ToBacco Prrz, L. Simon, London. 

13,097. Hanp Brakes for Rattway Veuicies, H. N. 
Swift, Leek, Staffs. 

13,098. TrouszR Press and Stretcuer, C. W. Preston, 
Hornsea, Yorks. 

18,099. Winpow CLEANING Apparatus, H. H. Arnold 
and W. M. Simpson, Hastings. f 

13,100. Fences and Gates, R. J. Worrall, Liverpool. 

13,101. WoRM-GEARING, F. N. Baker, Nuneaton, 


‘arwic’ 

13,102. Vatve Gear on Merers for Measurine Gas, 
J. Milne, Edinburgh. 

13,103. CHancg Spgep Mecuanism, E. R. Hewitt, 

Manchester. 

13,104. FastEntnc for Horse Boots, G. W. Rawlings, 
Leamington Spa, Warwickshire. 

18,105. Launpry WasHine Boarps, F. Hutley, West 
Croydon, Surrey. 

13,106. Werr REPLENISHING MeEcHaNisM for Looms, 
W. R. Stitt and A. J. Davidson, Manchester. 

13,107. Swirch Mecuanism for TELEPHONES, The 

Electric and Ordnance Accessories Company, 

Limited, and R. F. Hall, Birmingham. 

13,108. Hgatinc and Ligutinec APPLIANcss, R. Clayton 

and E. Whitehouse, Birmingham. 

13,109. SEL¥-PROPELLING VEHICLES, E. R. Hewitt, 

Manchester. 

13,110. PREPARING FLax, H. M. Girdwood, Manchester. 

13,]11. Apparatus for Cutrinu Tuses for Carp Boxgs, 

C. Maher and E. G. Moore, Liverpool. 

18,112. Latca and Winpow-protector, C. F. Snell- 

grove, Jersey, C.I. 

13,118. Suips’ Bertus, A. H. Baird, Liverpool. 

13,114. Automatic Duisinrgecrors, W. H. Hivey, 

Live 1. 

13,115. Device for Atracuinc Curtains to RINos, 

J. Bradshaw, Birmingham. 

18,116. Conn Uncoapine Fork, J. Skey, Derby. 

7 Oi Lamps, G. Crothers and W. Humphreys, 


lasgow. 

13,118. Macuine for Wixpinc Kupper on the Corgs 
for Gotr Batis, J. P. Cochrane and J. Jackson, 
Glasgow. 
13,119, Pwgumatic Tires, J. A. Oldham, Liverpool. 
13,120. Packtne Cases, P. Cockburn, Glasgow. 
13,121. TREATMENT of Zinc Orgs, J. Nicholas, Water- 
loo, Lancs. 
13,122. SHouLpER Straps, D. M. Whyte, London. 
13,123. Device for Opgninec Lockets, T. Wilcox, 
Birmingham. 
18,124. Matcu Boxgs, F. C. Lyster and W. T. Hinks, 

‘irmingham. 
13,125. Loom Spoot, J. P. Humphries and J. Hum- 
phries and Sons, Limited, Birmingham. 
13,126. Postrive UnpER-moTiIons of Looms, J. Bentley, 
Keighley. 
13,127. AxLE Boxxs for Routine Stock, H. Green, 
G. Meek, and R. Lewis, Cardiff. 
18,128. RarmLway Burrers, W. D. Rees and W. G. 
Moreton, Sheffield. 
13,129. PREVENTION of SMOKE in Furnaces, J. W. 
Blakeney, Hull. 
18,130. Wrnpow Frames, 8. Chancellor, Birmingham. 
13,131. Lirtinc Devicss, 8. L. Flude, Coventry. 
13,182. CompREssING AtR on Motor VEHICLES for IN- 
FLATING PNEUMATIC TiREs, A. P. Russell, Coventry. 
13,138. Razor Srroprrinc Macuings, 8. A. Lake, 
Birmingham. 
18,134. ComBInED INK BoTrLE and Fountain PEN 
Fitter, F. Swan, London. 
13,185. Bepstgaps, A. H. Smith, B. A. Lillie, L. P. 
Butterfield, and E. E. L. Pattison, London. 
18,136. ELECTRICALLY - HEATED GAUFFER MOovULDs, 
A. J. Boult.—(Société Dubois et Emery, Switzerland.) 
13,187. Cooxine Ranogs, J. Green and W. Green 
(Ecclesfield), Limited, London. 
13,188. VARIABLE Speep Mecuanism, J. Rettie, 
London. 
13,139, Bicycie Cup for Fixinc SappLe to MaAcuHINgE, 
G. H. Giles, Hounslow, Middlesex. 
13,140. ManuracturE of SuLpHuRIC Acrp, C. L. A. von 
Griitzel, London. 
13,141. Printing in Mucti-cotours, W. T. Hearn and 
J. D. Jehu, London. 
13,142, Faep TRAVERSE of Sawine Macurnegs, J. Hill, 
London. 
18,148. Drivinc MacHINERY APPARATUS, J. Hutchings, 
London. 
18,144. Biinp for Winpows, A. Laban, jun., London. 
18,145. CoLLAPsIBLE Hoop for Carriaces, H. Richter, 


mdon. 
13,146. SPEED Repucine Gxar, F. Miiller and B, Weidgt, 


lon. 
13,147. Loaptne InpicaTor for Firg-arms, G. Luger, 








Everett and K, Edgcumbe, London. 


States.) 


London, 





13,148, Non-skip Devices for Motor Cars, P, A.Rubens, 
London. 
ag om Covur.ines for Rartway Veuicies, D. Roche, 


London. 

13,150. Trick Apparatus, A. E. Hall and H.de M. 
Wellborne, London. 

13,151. Lirrine Tackz, G. Sonnenthal and J. Elsner, 


London. 
18,152. Watcn ReauLatinc Mecuanism, A. J, Butts, 


mdon. 
13,153. Device for ARTIFICIAL TgETH, C. Rauhe, 
London. 
18,154. SPLINTERS of GLass BoTrLes Protector, O. Rua, 
ndon. 
13,155. Rartway Coach Doors, A. E. Ravenspur- 
Moore and A. Darch, London. 
13,156. PHonocrapus, A. E. Ravenspur-Moore and A. 
Darch, London. 
13,157. Piatss, H. Clark, London. : 
13,158. Manuractvre of Buttons, &c., A. Geipel, 
ndon. 
13,159. TREATMENT of Fruits, E. C. Spurge, London. 
13,160. Drivine of Macuixe Tooxs, The British Thom- 
son-Houston Company, Limited. — (The Generul 
Electric Company, United States.) 
13,161. IncanpEsceNT Lamps, E. A. Carolan.—(The 
General Electric Company, United States.) A 
13,162. APPARATUS for TrpPING CoaL, Head, Wrightson 
and Co., Limited, T. G. Wrightson, and J. M. Ring- 
quist, London. : 
13,163. Crossincs and Points, A. E. de Rossignol, 


ondon. 

13,164. Stop Vatves, J. Hopkinson, J. Hopkinson and 
Co., Limited, and R. Kilburn, London. 

13,165. Bripig Bits, F. J. Beard, London. 

13,166. Device for Sracxinc Hay, A. Walker, 
London. 

13,167. Matcu Box, H. Green, London. : 

13,168. DisrrisuTion of Liquips, F. J. Commin, 
London. 

13,169. Ececrric Licut Fitrines, H. Lea, London. 

13,170. Herrzian-wave Apparatus, C. Hiilsmeyer, 
London. 

13,171. Macuine for Extractine O11, R. G. Hunter, 
London. 

13,172. Guarps for Tramway Cars, C. J. Waller, 
London. 

13,173. Ain Apparatus, J. C. Merryweather, Green- 
wich, Kent. 

13,174. Cueckinc Devices for Ciocks, P. C. Jones, 


maon. 

13,175. Brake for CycLe Traiters, &c., A. Jago, 
mdaon. 

13,176. MecHaNisM for OPERATING VALVés, R. 8. Taylor, 
ndon. 

13,177. Auromatic Vacuum Brakes, H. E. Brown, 


mdon. 
13,178. Locks, The Margewood Lock Company, 
Limited, and M. G. Wood, London. 
18,179. PHOTOGRAPHING COLOURED Ossects, The Gem 
pc Mg Company, Limited, and T. T. Baker, 
mdon. 
13,180. ELecrric Rapiators, H. J. Dowsing, London. 
13,181. Screws, F. W. Brittan and L. H. Cross, 
London. 
13,182, Apparatus for CoLLEcTING Mup, W. P. Thomp- 
son.—(R. Smith, Straits Settlements.) 
13,183. ‘* Foca, PLang” SHutrers for Cameras, G. 
Jones, London. 
13,184. Liven Co.iars, J. B. and B. E. Donnell, 
Liverpool. 
13,185. SuPPLYING AERATED Liquivs, R. Wright, 
mdon. 
13,186. DEsiccaTIon of Liquips, W. D. Neel, London. 
13,187. CapsuLe for Conrarsinc Gas, T. Sterné, 


13,188. "Fivm-resnvse Torpines, G. Westinghouse, 
13,189. ‘Fustn-comeuns Tursines, G. Westinghouse, 
13,190. _——— Tursines, G. Westinghouse, 
13,191. , of Lusk Cuains, J. P. Prémper, 
13,192, 3 Frum Tvreives, J. Wilkinson, 
13,193. a Gear, P. A. J. Charrier and E. E. Livache, 
13,194, _—_—_ Betts or Banps, G. Bracco, sen., 


ndon. 

13,195. Motor Fiurp Bortersand Enornes, J: Vaughan- 
herrin, London. . 

13,196. ImpRoveD KEYHOLE Covers, H. Matthias, 


London. 
13,197. SrEaM-PRoDUCING APPARATUS, J. M. Lester, 

London. 

llth June, 1904. 

13,198. Improvep Hosr Reet, A. W. Clayden, Excter. 
13,199. Sprinc WHEE for Veuicies, D. C. Master, 
Cirencester, Gloucestershire. ee 
13,200. TurBINEs, J. W. Bowley, Harborne, Birming- 


ham. 
13,201. RaNGE Finpers, A. E. Conrady and F. W. W. 
Baker, London. 
13,202. ConsTrucTION of Fire Bars for Srram GENERA- 
Tor Furnaces, H. Burton and J. R. Feeley, Man- 
chester. 
13,203. Frreptaces for Private Housss, J. W. Tayler, 
Manchester. 
13,204. ConTROLLING of Lirts, W. H. Hoyle and T. 
Barker, Manchester. 
13,205. Tanks for TesT1Nc Suips’ Mopz is, J. McL. Ford, 
Glasgow. 
13,206. MrTattic Frames, &c., E. R. Hewitt, Man- 
chester. 
13,207. TuRNBUCKLEs, E. R. Hewitt, Manchester. 
13,208. FrEE WHEEL CLutcH for Bicycugs, H. Frobdse, 
London. 
13,209. Revotvine Pap for Hgets of Boots, E. Reed, 
Manchester. 
13,210. MECHANICAL FgEp Lusricators, Albion Motor 
Car Company, Limited, and T. B. Murray, Glasgow. 
13,211. ScrRIBBLING MacHineRy, D. 8. Mellish and J. 
Ramsden, Leeds. 
13,212, Apparatus for Cootinc Water, E. F. and H. 
W. Jarvis, Stockton-on-Tees. 
13,213. Trap for InsEcts, C. McCallum and W. Stewart, 
Glasgow. 
13,214. Wixpow Fasteners, C. McCallum and W. 
Stewart, Glasgow. 
13,215. FLUID-PRESSURE VALVES, A. Turnbull, London. 
13,216. TELEPHONE EXCHANGE Systems, W. Aitken, 
London. 
13,217. SELF-PROPELLING VEHICLES, E. R. Hewitt, 
Manchester. 
13,218. SareTy WinDow Fastener, 8. Wooler, Accring- 


ton. 

18,219. RecuLatTinc the Buoyancy of SUBMARINE 

Boats, S. Watkins.({The Electric Boat Company, 

United States.) 

13,220. Automatic WEIGHING Macutngs, A. C. Harris, 

Leicester. 

18,221. Prorgctinc PyNeumatic Tires, J. Partington, 

Keighley. 

13,222. Arr Fitters, J. Row, Manchester, 

13,223. Evecrrotytic Merrers, S. H. Holden and 

Chamberlain and Hookham, Limited, Birmingham. 

13,224. ResTRAINING Restive Horsss, J. L. Hadfield, 

Birminghar. 

13,225, CLEANSING Compositions, M. J. Vickerman, 

Liverpool. 

13,226. WATER-DRIVEN Apparatus, S. H. Adams, Scots- 

wood-on-Tyne. 

13,227. EVAPORATING Liquip in BREweErRs’ Was#, A. B, 
Lennox, Glasgow. 

13,228. CycLE SADDLE Rests, P. E. Dowson and A. 
Hopkinson, Hyde, Cheshire. 

13,229. Printers’ OvERLAYs, W. Gibbons and I. Jones, 
Wolverhampton. 

13,230. Harness SADDLE-TREE GULLET, J. Beebee, 
Wolverhampton. 

13,231. Driving WaeEts of Moror Veuictss, F. E. 





Baron, Manchester, 
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13,232. Prime Movers, M. Georgi, Liverpool. 

13,233. Fire Tones, W. Ogilvy, Birmingham. 

13,234. Stop Vatvgs, F. Sykes, London. 

13,235. Vatves, J. McCulloch, London, 

13,236. Gas WasHER Scruspers, J. H. Sheldrake, 

on. 
13,237. CoNNEcTING TooL-sox to Latuss, F. E. Hodges, 
ristol. 
13,238. Liqurp Fvet Furnace Apparatvs, J. Thomson, 
OW. 

13,239. RicuT-aNnaLe Foorsatt Toy, E. Hamel, 
Nottingham. 

13,°40. MovaBugs Arm Ficurs, E. Hamel, Nottingham. 

13,241. Tramuet or Gavuag Toot, J. Easterbrook, 
Southampton. 

13,242. Exastic Tires, M. A. Adam.—({H. Adler, 
Transvaal.) 

13.243. SPEED GeaRinG, 8S. Knight and E. H. and E. 
Homan, London. 

13,244, AuTomaTic VEHICLE CovupLinas, H. 8. Frampton, 
London. 

13,245. INCANDESCENT Lamps, A. Knopfand B. Mindsent, 


ndon. 
13,246. TURBINES OPERATED by Fiuips, A. H. Gibson, 
mdon. 

13,247. Prunine Toot, J. Foxhall, Birmingham. 

13,248. Siac and CrinpeR Mitt Apparatus, T. W. Ford, 
London. 

13,249. WarproBe Hooks, F. R. Baker, Birmingham. 

13,250. Propgetrinc Moror’ Boats, J. H. Bromilow, 
Birmingham, 

13,251. Se.r-Lockine Winpow Sasu, G. H. Preston, 
Monton Green, near Manchester. 

13,252. Canp.Esticks, S. E. Page, London. 

13,253. INCANDESCENT Lamp FitaMEnts, J. R. Crawford, 


London. 

13,254. Paper Bao, A. Couldrey and A, Couldrey and 
Co., Limited, London. 

13,255. FREE-WSEEL CLUTCHES, A. W. 
London. 

13,256. Saears, C. F. Hofmann, London. 

13,257. Rotary Encings, W. Alexander, London. 

13,258. Borries, P. H. E. Doring, London. 

13,259. SMOKE- CONSUMING APPARATUS, R. Wilde, 
London. 

13,260. TaBLE Stanp, A. J. Walford, London. 

13,261. Pomps, A. Schanschieff, London. 

13,262. Securinc Corks in Borries, F. G. Ward, 
London. 

13,263. TYPEWRITING Macuines, W. Clark. — (The 
Underwood Typewriter Company (Incorporated ), United 
States.) 

13,264. CONTINUOUS - CURRENT Motors, L. 
London. 

a for HoLpine BrLuiarp Cvgs, F. W. Cox, 

ndon. 

13,266. AppaRATUs for PRESERVING Mgat, J. Craveri, 


Prentice, 


Torda, 


mdon. 
13,267. Date INpicators, H. H. Lake.—(F. Cusartelli, 


Italy.) 

13,268.. Batt Brarines for Spinpies, W. Bauerle, 

ndon. 

13,269. Motor Car Drivine Gear, H. Taylor-Stephens, 

mdon. . 

13,270. ADVERTISING Degyicg, F. Sheridan and H. 

rrant, London. 

13,271. Furnace Gas CLEANSING Piant, T. W. F. Cherry, 
London. 

13,272.. PRoPELLING Saips by Gas Enotes, T. W. F. 
Cherry, London. 

13,273. Macuines for Bortne Coat, C. Henderson, 
London. 

13,274. CoNTROLLING ELectric TroLeys, C. W. G. 
Little, London. 

13,275. Ratt Bonps, The British Thomson - Houston 
Company, Limited.(The General Electric Company, 
United States.) 

13,276. Protective Devices for ELECTRIC GENERATING 
Systems, The British Thomson-Houston Company, 
Limited —(The General Electric Company, United 
States.) 

13,277. CoIL-wINDING APPARATUS, The British Thomson- 
Houston Company, Limited.—(The General Electric 
Company, United States.) 

13,278. ELECTRIC TRANSFORMERS, The British Thomson- 
Houston Company, Limited.—(The General Electric 
Company, United states ) 

13,279. UMBRELLAS and WALKING-sTICKs, E. Maybury, 


mdon. 

13,280. WATER WHEELS, G. Grossmann and W. Eberhart, 
London. 

13,281. Ick Sarges or REFRIGERATORS, E. Cluss, Liver- 


pool. 

13,282. Cash Recisters, The National Cash Register 
Company.—({ National Cash Register Company, United 
States.) 

13,283. SuppLyinGc or CuttTinc Orr CURRENT in ELEc- 
tTRic Motors, The Union Elektricitiits-Gesellschaft, 


maon. 

13,284. SrarTinc and CONTROLLLING ALTZRNATING-CUR- 
RENT Motors, The Union Elektricitiits-Gesellschaft, 
London. 

13,285. NUFACTURE of Derivatives of LEcITHINS, C. 
Dd. L—(Actiengesellschaft fiir Anilin Fabrikation, 
Germany.) 

13,286. Topg ExpanpERs, J. McRae, London. 

13,287: TIME-INDICATING APPLIANCE, C. C. Steinhart, 


London. 
13,288. MouLpiInc Macutngs, The Safety Tread Syndi- 
cate, Limited, and J. J. McClelland, London. 
13,289, AvromaTic Stop Mortons of Looms, J. Nelson, 
Burnley. 
13th June, 1904. 


13,290. Rattway Covp.ines, A. Arnheinand F. Schmitz, 
London. 

13,291. Burrer for Looms for Wzavina, G. Stannard, 
Manchester. 

13,292. Rina Spinninc Macuines, Langworthy 
Brothers and Co., Limited, and T. Yates, Man- 
chester. 

13,293. Improvep Drain Traps, W., T. W.,and A. Lees, 
Halifax. 

13,291. Fish Lanpinc Nets, C. and O. Wyers, Bir- 
mingham. 

13,295. Vatves for Foorsa.ts, C. Alder and F. Mousley, 
Birmingham. . 

13,296. VesseL* for Suppiy of Sopa WaTER, A. Hartley, 
Emsworth, Hants. 


Belfast. 

13,298. Protectinc Inner Tupes, M. G. Plane and G. 
Phillips, Colchester. 

13,200. LoweRING Winpows of Can3, W. Lowe, Kirby, 
Cheshire. 

13,300. Papgr for Use with Foopsturrs, W. H. Yates 
and J. Robertson and Sons, Limited, Manchester. 





18,801. Extrusion Macuings, A. E. Blizzard and H. 
Todd, Stoke-on-Trent. 

13,302. Dyzrne Apparatus, J. O. O'Brien.—(H. L' Huil- 
lier, France.) 

18,303. Paps for Hexts of Boors and SHogs, J. W. 
Battey, Manchester. 

13,304. Boxinc Apparatus, W. H. Mason, King’s Nor- 
ton, Birmingham. 

18,805. Incor Doe Hooker, D. Williams, Cwmbwrla, 
Swansea. 

13,306. Encing Cranks, E. R. Hewitt, Manchester. 

13,307. Gotr CLuss, W. Nicol, Glasgow. 

13,308. Sprinus for Rappit Traps, J. Roberts, Wednes- 

field, Staffs. 

809. Gas Firtinas, J. W. Lea and J. H. Perrins, 

Birmingham. 

18,310. AvromopILEs, E. R. Hewitt, Manchester. 

13,811. Apparatus for Steam Bor.ers, G. Sinclair, 

iw. 

13,812. TestiInc Macutygs, J. Crow, London. 

13,313. Compustion Enaines, C. B. Redrupand W. A. 
Richards, Ton Pentre, Glamorgan. 

13,314. A Power IncegasErR, C. B. Redrup and W. A. 
Richards, Ton Pentre, Glamorgan. 

13,315. ControLtine Suppiy of Fugt, J. Grove, Bir- 
mingham. 

ig Merson of ExtracTINe Tar, W. Everitt, Ilkley, 

orks. 

13,317. Cuarns for Horsgs, F, Pendlebury, T. H. Pretty, 
and 8, Pickton, Liverpool. 

13,318. ACETYLENE CycLe Lamps, H. 8. Booker and G, 
D. Geall, Watton, Herts. 

13,319. Decorative Hanoinesfor Wats, D. T. Donald, 
London, 

13,320. Gas Torsrngs, Belliss and Morcom, Limited, 
and A. Jude, London. 

13,321. SHow Sranp, F. W. Amsden, London. 

13,822. Rrcorpinec the Quantity of a CuRRENT of 
Liquip, J. B. Lea, London. 

13,323. Tog-cuip for Cycies, R. W. Robins and A. F. 
Walker, London. 

13,324. Srratners, H. J. Gardner, London. 

13,325. SMALL Frre-arms, W. Urbanowycz, London. 

13,326. Fett HAND Guarp, J. T. Miller, London. 

13,327. CLockwork for Driving Macninery, F. 
Melton, London. 

13 328. SotperR for ALumiNiuM, R.. F. y Pelletier and 
E. 8S. y Semprun, London. 

13,329. Ecastic TrrE3 for Roap Veuic.es, W. Buckley, 
London. 

13,330. KniTTING Macuings, A. Kemp, London. 

13,331. NoN-REFILLABLE Borrugs, J. H. Poole, London. 

13,332. ManoractvRe of Exvectrric CasLes, C. J. 
Beaver and E. A. Claremont, London. 

13,333. MaNnuractuRE of Foop Supstances, 8. H. 
Dreaper, London. 

13,334. ORNAMENT for HoLpinG ArticiEs, 8. Pinner, 
London. 

13,335. Luspricatinc Cuarins, G. Wadhams and H. 8. 
Yoxall, Birmingham. 

13,836. MANUFACTURE of FIRELIGHTERS, T. Bevington, 
W. Waller, and W. Walley andCo., Limited, London. 

13,337. WEATHER Boarp for Motor Cars, W. 8S. Whit- 
more, London. 

13,338. Reversinc Tursines, F. E. Williamson, Man- 
chester. 

13,339. ARROW AUTOMOBILES, M. Mortet, London. 

13,340. AppaRaTos for ResgaTine VaLve Seats, R. 
Gibson, London. 

13,841. Dry Guazine Bar for Roorinac BurLpinas, G. 
T. Ranger, London. 

13,342. Cuarr Cutrers, E. E, Bentall and G. C. 
Bingham, London. 

13,348. Means for OBTAINING UNDIRECTIONAL 
Currents of Hicn Vottacg, La Société Anonyme 
Westinghouse, London. 

13,344. Sotes for Boots, W. Cotton, London. 

13,345. Sranp for SMokERs’ Usg, E Boissier, London. 

13,346. Levers of HAND-OPERATED Brake Gear, E. J. 
Hill, London. 

13,347. Hoipine a “ Hanp” of Piayine Carps, D. P. 
Sonnehill, London. 

13,348, Nam Extractors for 
VeHIcLes, J. Pyat, London. 
13,349. ADJUSTABLE REapinG Stranp, B. Kurtz, London. 

18,350. Fisutne Device, J. F. Jayne, London. 

13,351. Boot Brusues, M. M. St. J. Ward, London. 

13,352. CONTROLLING SCREW-PROPELLED VEHICLES, G. 
G. Boe, London. 

13,3538. ELECTRICALLY-PROPELLED VEHICLES. B. J. C. 
Collins, London. 

13,354. PLatrorms for Loapinc Goops, M. Kinkel, 
London. 

13,355. SPRINKLING Devices, H. C. Sanders, London. 

13,356. TypeEwritinc Macuings, J. C. Fell.—(The 
Monarch Typewriter Company, United States ) 

13,357. VenT Vatves, G. Harrison.—(7he 
Manufacturing Company, United States.) 

13,358. ApparaTus for PRESERVING Ecos, 
Wingardh, London: 

13,359. OpgRATING the Traps of Waaons, Xc., J. Y. 
Johnson.—{Socicté Anonyme des Forges de Douai, 
France.) 

13,360. ELECTRICAL MEASURING APPARATUS, The 
British Thomson-Houston Company, Limited —( The 
General Electric Company, United States.) 

13,361. Manuractcure of ARTIFICIAL Manure, W. 
Mathesius, London. 

13,362. Pranos, J. Mackay, London. 

13,368. Letrer Fixes, A. T. de Bary, Liverpool. 

13,364. Dust Extractors, A. B. Lipp, London. 

13,365. Sprnwinc Frames, A. Ashworth, London. 

13,366. Hzxtrocrapus for SIGNALLING PuRPosEs, G. 
Forbes, London. 

13,367. MANUFACTURE of WaTER Gas, L. A. Payens and 
F. Neuman, London. 

13,3¢8. Apparatus for SorrENinG WaTER, J. Middle- 
ton, London. . 

13,3€9. Evectric Icnition Appakatus, C. W. Higgs, 
R. J. H. Fox, and T. B. Hopkinson, London. 

13,376. Castnc for Protectinc Evecrraic Laps, 
Siemens Bros. and Co., Limited, and G. E. Kerss, 
London. 

13,371. Evastic-rLuip Turbines, F. W. Howarth.— 
(Aktiebolayet De Lavals Angturbin, Sweden.) 

13,372. Britt Fives, C. T. Tucker and G. A. Cogswell, 
London. 

13,373. THREAD-WINDING Macuines, H. B. Arundel 
and J. Higginson, jun., London. 

13,374. Moups, M. T. Stevens, London. 

13,375. Device for Titt1nc Carpoys, J. F. Flaherty 
and H. J, Fagen, London. y 

13,376. Steam Tursines, P. J. Hedlund, London. 

13,377. Purirication of Coat Gas, X. Roux, B. W. 
Gonin, and W. Thompson, London, 

13,378. Boxxs for Carryinc Bats, A. W. Bennett. 
—(W. Thompson, Austria.) 
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13,879. Mercury Current [ntFRRUPTERS, H. I. W. 
Schwedler, London. 


14th June, 1904. 


18,380. Inner Tce for CycieTiRgs, E. P. L. Theobald, 
Gloucester, 

18,381, PNgumatic Firrine for Brnu1arp Cugs, W. B. 
Henderson, London. 

13,382. CLEANING CoLouR in Fasrics, J, C. Long and 

. W. Kay, Belfast. 

18,383, Lerrerine for Sian Boarps, H. J. Probyn and 
T. Wood, Gloucester. 

18,384. PREPARATIONS of Warps for Looms, J., P., W., 
and P. Ashworth, Manchester. 

18,385. Pneumatic LABELLING Macuing, A. Gray, 


London. 

13,386, SaNnpD-pAPERING HexEts of Boors, A. Keats, 

* Brocton, near Stafford. 

18,387. ComMBINATION TIN OPENER, Xc., 

heffield. 

13,388. JACQUARD MgcHANIsM of Looms, H. Thomson, 
London. 

13,389. ManuracrureE of Axes for ROLLING Stock, 
J. C. Davies, Birmingham. 

13,390. CisteRNs, W. Malam, J. W. Whitehead, and 
H. C. B. Ainsworth, Manchester. 

18,891. Niaut Latcues, A. Illidge, Wolverhampton. 

13,392. SapDLE TrEEs, C. Quartley, Birmingham. 

18,898. CycLte Papas, E. G. Edgley and A. Parry, 
Manchester. 

13,394. Macuine Toot Hotpers, J. Ashton, Sheftfie:d. 

13,395. Finisninc.CLotH MacHINgs, T. Pratt, Man- 
chester. 

13.396. AppaRaTus for CLEANING Sieves, F, W. 
Howorth.—(Daverio, Henrici and Co., Switzerland.) 

18,897. Friction Ciutcu, E. R. Hewitt, Manchester. 

13,898. ScarF Cup, J. Walker, Birmingham. 

13,899. ELecrric Arc Lamps, A. Eckstein and A. E. 
Angold, Manchester. 

13,400. CrinEMaTOGRAPH PictuREs, C. Urban, London. 

13,401. Vatves, A. G. Osgood, London. 

18,402. Section Werr Fork, J. Nutter, 
Lancashire. 

13,403. Szcurine Hoops, J. Birtles, Manchester. 

13,404. Winpow Creaninc, M. Mitchell and B. 
Wormald, Leeds. 

18,405. INCANDESCENT Fork, E. Hamel, Nottingham. 

13,406. RevieF VALves for CyLinpERs, D. Clerk.—(F. 
S. Schreidt, United States.) 

13,407. StrrcHLEss Prone Burrons, E. Hamel, Notting- 
ham. 

13,408. Fixinc Sripg Lookinc GLassgs on DRESSING 
Tastgs, G. P. Philo, Cambridge. 

13,409. Fivusz Doors, J. F. Bell and R. Masters, 
Birmingham. 

13,410. Ketrie, W. H. Webster, York. 

18,411. Mouruprece for Cigar Houper, C. Elkin, jun., 
Glasgow. 

13,412. Link Bevtine, J. W. Whittle, Warrington. 

18,4138. CoLLapsiBLeE SrreTcHERS, K. Freuler, Man- 
chester. 

13,414. Bocres, C. Weir, Lanark, N.B. 

18,415. Fug. Feepine Devices for BorLeER FURNACES, 
J. and W. Reagan, London. 

13,416. Evastic Brs for Harr Cottine, P, Heymann, 
London. 

13,417. APPARATUS for FLUSHING CISTERNS, J. Galloway, 


R. Jones, 


Colne, 


mdon. 

13,418. Pavinc Kerns, G. Glossop, Sheffield. 

13,419. Device for Movina Pranos, C. Davies, Bir- 
mingham. 

13,420. Hanp Suears, W. M. Mcllwrick, London. 

13,421. Cork Putter, W. Fairweather. —(F. Gerlach, 
United States.) 

13,422. Squegzers, R. B. Gilchrist, London. 

13,423. Bep Movements for PRINTING PREssEs, W. 
Fairweather.—(S. E. Dittmann, United States.) 

13,424. AuTomaTiIc ELEcTRicAL Apparatus for SimuL- 
TANEOUSLY Lockinc and Us tockinc Doors of 
Rariway Carriaces, E. Barber, W. H. Pilkington, 
F. Austerberry, and J. H. Bell, London. 

13,425. Apparatus for Bookinc TueatrRe Seats, R. 
Clelland, London. 

13,426. Swrrcoinc TURNTABLE, W. Fairweather.—(The 
Brown Hoisting Machinery Company, United States.) 
13,427. Brake for OveRHEAD ELectric Locomorives, 
W. Fairweather.—(The Brown Hoisting Machinery 

Company, United States.) 

13,428. ELecrric Locomotive, W. Fairweather.—{ The 
Brown Hoisting Machinery Company, United States.) 
13,429. BuckET-ROTATING TROLLEY, W. Fairweather. 
—(The Brown Hoisting Machinery Company, United 

States.) 

13,430. OPERATING OVERHEAD TROLLEYS, W. Fair- 
weather.—(The Brown Hoisting Machinery Company, 
United States.) 

13,431. IpENTIFICATION Carbs, L. L, Smith, New York 
City, United States. 

13,432. Opgninc BaLi Stoprep Bortries, W. D. Sains- 
bury, Dublin. 

13,433. Apparatus for CLEANING OuT ACCUMULATOR 
Batreriss, H. Hicking, london. 

13,434. Arc Lamp Stanparps, D. Martin, London. 

13,435. Sarety Hooks, O. Biirwolff, London. 

18,436. Water CLaRiFicaTion, E. Vial, London. 

13,437. Avarm Devices for Motor Veuicies, H. 
Bremer, London. 

13,438. Apparatus for Errectinc REVERSE Motions 
in IroninG Macuings, C. W. and T. Hall, London. 

13,489. RecuLators for Gas Burners, H. Tattersall, 


London. 

13,440. ApveRTIsING DispLay Apparatus, J.I. Wiley, 
London. 

13,441. Work Howper, L. Miller and The Trades 
Progress Company, Limited, London. 

13,442. Rope Fastener, F. Heather, Teddington, Mid- 
dlesex. 

13,443. ImPARTING INTERMITTENT CoMPRESSION to the 
Evastic Butss of Vaporisers, J. C. Steiner, 
London. 

13,444. Giopes, K. Wichera, London. 

13,445. INDIA-RUBRER Topacco Poucugs, A. Frankau 
and Co , Limited, and H. I. Livermore, London. 
13,446. Macuings for APPLYING CemENT to Stock, G. 

L. Rollins, London. 

13,447. CLosinc Bottoms of Trousers for Cyciine, R. 
H. Elgood, London. 

13.448. Apparatus for Drivinc VessELs in WarTER, 
E. Krenedits and F. de Udvary, London. 

13,449. APPARATUS for LEVELLING BILLIARD TABLEs, 
G. D. Berry, Accrington. 

13,450. Fiyina Kites, E. Anderson, London. 

13,451. Froatine Soap, F. W. Zimmermann and A. 
Stéhr, London. 

13,452. Apparatus for Propucinc Movina PIicTurgEs, 
H. A, Farrand, London. 
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SELECTED AMERICAN PATENTS, — 


From the United States Patent-office Official Gazette, 


758,066, Friction Device, G. L. Harvey, Chicayo, i, 
—Filed December 26th, 1903. 
Claim.—In a friction device, outer and inner coiled 
members, each consisting of a series of coils, Whichare 


normally separated and brought into frictional engaye- 

ment with each other when one or both of the members 

are compressed, one of said members being flattened 

at its adjacent bearing surfaces, substantially as de- 

scribed. 

758,090, ConpensER, 0. H. Mueller, Berlin, Germany, 
—Filed May 16th, 1903. 

Claim. —In a condensing apparatus, the combination 
of a plurality of jet condensers arranged in series, each 
having a steam inlet opening, and each having a 
water inlet at its upper part and a water outlet 
at its lower part, an air pump connected to the 
last condenser, a jet device for cach condenser 
adapted to discharge into same above its steam inlet, 














a connecting steam passage between each two con- 
densers leading from the body of the one to the steam 
inlet of the other, and a connecting water passage 
between each two condensers leading from the water 
outlet of the one to the water inlet of the other, said 
condensers being unconnected except by such two 

es, whereby the condensing water is used bit 
once. 

758,189. Exposion Enaine, K. J. McMullen and M. 
H. Robinson, Rugby, England.—Filed August 27th, 
1903. 

Claim.—In a four stroke cycle explosion engine the 
combination with the working cylinder and piston of 
an air cylinder and piston connections between the 
two pistons such that they move together, an air 





reservoir, means for adinitting air to the air cylinder 
before each instroke of the working piston, a valve 
admitting air to the reservoir from the air cylindcr 
during the compression stroke of the working piston 
and preventing the escape of air from the air cylinder 
during the exhaust stroke, and means for admitting 
air from the reservoir into the working cylindcr 
during the exhaust stroke of the working piston. 
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